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537, 617, 650, 701, 781, 871, 1026 

Matlock, 97 

Melbourne, 417, 496 

Melrose, 496 

Melton Mowbray, 15 

ме xa Asylumns Board, 584, 

Rs 


Mexbro', 597, 705 
Mexico, 745, 948, 1026, 1072 
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Milford-on-Sea, 584 
Mirtield, 57, 175, 745 
Montrose, 943, 1026 
Morley, 705 
Morpeth, 463 
Mynddislwyn, 136, 297 
Neath, 57. 256. 650 
Nelson, 97, 136 
Newcastle-under-Lyne, 15 
» (N. S. W.). 207 


-on- Tvne, 388 
Newport (I. of W.), 463, 617 
Vs (Mon.), 97, 824, 913 


Newton Abbott, 57 
Newtown (N. S. W.), 872 
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Liquid fuel, Report on, 1069 `7 
Literature (trade), for the Australian 
Colonies, India and Ca.ada, Im- 
port duties on, 877 
Liverpool-Southport clectric railway, 
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„ in magnetising iron, Energy, by 
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THE M.E.A. CONVENTION. 


THE ninth annual Convention of the Municipal Electrical 
Association has so far been attended with gratifying success. 
We give elsewhere a brief report of the opening proceedings, 
and will confine our remarks in this place to the presi- 
dential address of Mr. T. P. Wilmshurst. The President 
pointed out the remarkable fact that in eight years the 
capital outlay of the undertakings controlled by the mem- 
bers had increased from £4,000,000 to £25,000,000, or 
including tramways, to £40,000,000. After referring 
sympathetically to the untimely death of Mr. Quin, Mr. 
Wilmshurst drew attention to the lack of continuity 
in the policy of Parliamentary Committees in rela- 
tion to municipal undertakings, more especially with 
regard to the respective powers of local authorities and power 
distribution companies to supply electricity within and with- 
out the агеяв controlled by the former. In 1900 the principle 
was laid down that companies should not be allowed to com- 
pete with the local authorities where an adequate municipal 
service was provided ; nevertheless, the city of Bristol, which 
is well furnished with light and power supply, was included 
within the area of a power company. We may point ont that 
the company can aupply only power consumers with electrical 
energy, though up to 50 per cent. of such supply may be 
used for lighting. But the real question at issue is not 
whether a Corporation shall -monopolise the supply 
of electrical energy—a mere local consideration — but 
whether the national industries sball te supplied with 
motive power at the lowest possible cost. It is a national, 
not a parochial, question. If the Corporation cin beat the 
company in point of price, well and good; we should be 
the last to demur to ita retaining its consumers under such 
conditions. But if energy can be obtained at lower rates 
tban the municipality can offer, t is distinctly to the 
advantage of the community and the nation that the benefits 
of cheap power supply rhall be realised to the utmost. 
Auother point raised was the supply of power to villages 
within the “sphere of influence" «f a corporation. The 
demarcation of Fphe res of iufluence is well known to leid to 
bitter antagonism ou the part of the respective claimants, 
and we deprecate its introduction into industrial affairs. As 
a matter of fact, the trouble is merely that when a certain 
Corporation had obtained powers to supply electricity to a 
number of villages which it regarded as within its spbere of 
influence, it was provided that “tbe consent of tbe Cor- 
puration should not be required iu the event of a certuia 
power company also wishing to supply these villages " ! This 
naïve method of indefinitely exterdiog the bounduries of u 
municipality, for trading purposes only, has thus been ruled 
out, and, in our opinion, rightly so. Мг. Wilmshurat 
denies that municipal engineers look upon power 
companies as their natural enemies, but he would limit 
their operations to consumers out of the reach of the 
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* Local Municipal or Company supply "а proceeding 
which would naturally leave the power companies the mere 


plum stones, instead of the plums which they are said о. 


geek. 


The President dealt at some length with the position of 
the incandescent electric Jamp, and, taking a leaf from the 
book of the gas suppliers, suggested either the free renewal 
or periodical inspection of consumers’ lamps, with a view to 
ensuring high efficiency, good lighting, and corresponding 
satisfaction on the part of the consumer. That something 
of this kind is urgently needed we cordially agree. There 
is no doubt whatever that the great bulk of the consumers 
allow their lamps to remain in use Jong after their 
life should have been terminated, having a natural repug- 
nance for destroying lamps which appear to them to be intact. 


The only way to overcome this tendency, which, in many 


cases, is wholly responsible for unsatisfactory resulte, is for 
the undertakers to take in hand the supply of lamps to con- 
sumers, as suggested by Mr. Wilmshurst. Any lamp which 
gives less than 80 per cent. of its normal candle-power ought 
to be destroyed, and replaced free of charge. The latter is 
an indispensable condition, for no other means of inducing 
the ordinary consumer to take action can be compared 
with the suggestion that he is getting something 
for nothing. We confidently believe that in most 
cases this would be verified, for the greater gatis- 
faction and better lighting resulting would soon so increase 
the Jamp connection that the costs of production would be 
reduced to a more than corresponding extent. We are 
pleased to note in this connection that Mr. Wilmshurst 
objects to municipalities undertaking wiring and interfering 
with the legitimate business of the local contractor. 

Touching the heavy burden of capital charges, the 
President recognises power supply as an important aid 
towards their reduction (per unit), and urges low prices and 
motor-hiring ав means of encouraging the demand. In 
Derby, although the supply is single-phase alternating 
current, the power connection has risen in five years from 
70 KW. to no less than 1,800 Kw. The excessive assess- 
ments of electricity works-for rates and taxes also received 
attention; the whole question of assessment is undoubtedly 
in a chaotic condition, and urgently needs regularising. 
The astonishing variation of this item, from 0°02d. per 
unit sold to 0°7d. in different towns, alone suffices to indicate 
ee lack of uniformity at present obtaining, and the need of 
reform. | 

Mr. Wilmshurst concludes with an appeal to the members 
to support the work of the Engineering Staudards Com- 
mittees, and to judiciously stifle ** that natural desire for 
originality which smoulders in the breast of every well - 
regulated engineer." We are at one with him in this regard 
such we fear that the sacrifice be asks is too great to be 
realised. i 


-——— 


THE ROYAL INDIAN ENGINEERING 
COLLEGE, COOPER'S HILL. 


Іт seems scarcely credible that а Government which owes ав 
much to engineering as does that led by Mr. Balfour should 
threaten, attack, and finally demolish the first engineering 
college of the Empire. When we say that the present 
Government owes much to engineering, we do not mean to 
imply any subtle signification to the word, for we believe 
ubsolutely in the genuineness of the motives which have 
prompted their action. But the fact remains that the 
Government which, alike in Egypt and in our Navy, has had 
greatness thrust upon it by progress in engineering, has 
deliberately turned aside to overthrow our premier engineer - 


ing school. The fact becomes the more remarkable when 
we realise that it is the Secretary of State for India in 
Council who is immediately responsible for closing the 
Royal Indian Engineering College, at Cooper'a Hill, For, 
surely, if there is any one part of the King’s dominions 
more than another where engineering has wrought marvels, 
and where the engineering profession has claims to con- 
sideration, it is India, that mighty peninsula whose well- 
being and existence depends, so far as Great Britain is con- 
cerned, upon the maintenance of communications and irriga- 
tion. For many months the aim of a certein section 
of the Government has, for some inexplicable reason, been 
directed against Cooper’s Hill. The India Office bas now 
issued what we suppore ів to be regarded as the final 
mandate on the question. According to the Times of June 
23rd, the prospectus for 1904 states that the College will be 
permanently closed at the end of the веввіоп of 1905— 1906, 
во that the entrance examination to be held in July of thia 
year will be the last. From the candidates who pass this 
entrance examination, 25 appointments will be made in the 
Engineering branch of the Public Works Department, one 
appointment in the Accounts branch of this service, and 
two appointments in the Telegraph Department ; and we are 
informed that a further communication will be made as to 


е future education of candidates for the Public Works and 


Telegraph Departments in India. This announcement 
sufficiently attests that there is no falling off in the number 
of specialised engineers required for the various branches of 
the Public Works Department in India, and we are therefore 
able to narrow down the issue to a question as to whether 
it is well to maintain a college for this specialisation, 
or whether the appointments should be open to con- 
petition amongst the engineering institutions of the 
empire. Our view is that while there are undoubtedly 
engineering institutions in this country capable of providing 
men of sound engineering education—men, for example, 
who have obtained engineering degrees at Cambridge, 
Glasgow, Dublin, Birmingham, men who have been awarded 
engineering diplomas at King’s College, University College, 
or the Central Technical College, or men daly qualified upon 
the lines adopted by the Institution of Civil Engineers—they 
would all lack the specialisation necessary for India, Such 
men, provided they could pass the medical examination, and 
provided they could ride straight, shoot straight, and 
administer straight, might adequately carry out the engi- 
neering duties in India, but they would not be so efficient, 
and they would lack the stamp of men specialised at a college 
like Cooper's Hill. 

Judging from a speech made by Mr. Brodrick at the 
anniversary. meeting of the Royal Asiatic Society on May 
11th, we should have thonght that this view would have 
been shared by him, and that, instead of putting his hand 
to an instrument of demolition, be would have protested 
against anything that would tend to reduce the status of в 
Royal college intimately associated with India. Не ів 
reported to have said: It is astonishing to those 
who have gone through a public school career to 
reflect on how little they knew, or had the opportunity 
of learning, at a public school in past days with regard either 
to India or our Colonies.” We are inclined to regret that 
Mr. Brodrick, in his day, went through a public school 
career; but we are bound to admit the truth of his state- 
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ment, and we now aak him to accept the logical conclusion, 
that public schools and institutions do not impart that special 
knowledge of India, and that, a fortiori, public engineering 
colleges do not lay themselves out to meet the special require- 
mente of Indian engineering. If they decide to do во, it 
means that the curricula of all our engineering colleges will 
be dislocated for the chance of 25 appointments; our en- 
gineering colleges would, in fact, specialise проп India with 
rather less justification than the Cavendish laboratory is now 
specialising upon air-pumps and electric discharges, 

For example, it is, we believe, the custom in India to 
work out stresses, weights, and strains for telegraph line 
construction in agreement with the Indian wire-gauge. 
The Indian wire-gauge appears to be in India to stay; 
and it is well that it should stay /^ere. It should not be 
allowed to take up the time of students at other than Indian 
engineering colleges. Nor, again, is there any good reason 
why the geology, or the physical geography of India, iis 
architecture, its history, its languages, its fauna, or 
its flora, should be specially studied to the exclusion 
of knowledge of other countries where engineers may find 
appointments. In a word, in so far as specialisation 
interferes with the teaching of engineering in its broad 
sense, it is fatal to the interests of students as a whole. 
This ів a principle which the Admiralty have adopted, and 
there is no reason why it should be rejected by the India 
Office. In a letter dated from the India Office, May 7th, 
1901, Lord Hardwicke, as Under Secretary of State for 
India, wrote to the Chairman of the Board of Visitors to 
Cooper's Hill, as follows :—'* Lord George Hamilton is 
inclined to believe chat if the college is maintained, it: will 
be possible, under the conditions now existing, to provide 
there a system of training which will be specially valuable 
and appropriate for students who look forward to an Indian 
career, and which cannot be obtained in any institution or 
place of education wholly unconnected with India," | 

With this opinion we heartily agree. It appears to us, 
looking at the matter from a business point of view, that the 
affaira of the College have been muddled somewhere between 
the India Office and the Board of Visitors, and that the 
financial aspect of the situation has been sometimes lost sight 
of in the bringing about of so-called reforms, suggested by 
the Board of Visitors. As the College is admittedly larger 
than is required, and as the College grounds are certainly 
far larger than ія necessary, it is curious that no suggestion 
is made to dispoee of some of the land to equalise 
expenses. The original purchase price of the estate was 
£56,275, and the College could exist comfortably upon 
about balf the area now covered. Leaving the cricket field 
intect, the farm, the vegetable garden, the President's 
garden, some pasture land, and much of the frontage at 
Englefield Green could be sold or leased without detriment. 
We are convinced that the financial objections are a myth, 
and we trust, that engineers the world over will join with us 
in protest against the abolition of. thie noble and representa- 
tive institution, 

= —...—— 
The Birthday Tuis year’s list of Birthday Honours ів 
зонта. not without its interest for the world оѓ 


science and engineering. А baronetcy and three knighthoods, 
three C.B.’s and an appointment to the Imperial Service 


Order are those that call for comment in the ELECTRICAL 
Review. Mr. George White, who receives the very distin- 
guished honour of a baronetcy of the United Kingdom, has 
had a very intimate connection with the commercial side of 
electric tramway traction, by reason of bis connection with 
the Bristol Tramways Co., whose lines were equipped with 
the trolley in 1895, and also with the Imperial Tramways Co. 
and the London United Tramways Co. (1901). Prof. James 
Dewar, F. R. S., whose remarkable discoveries in chemical 
science are familiar to everybody, receives the well-merited, 
though tardy, distinction of knighthood; Mr. W. Lloyd Wise, 
the well-known expert: in patent matters, receives a similur 
honour. The other recipient in the same section of the 
list is Mr. George S, Gibb, the up-to-date manager of the 
North-Eastern Railway, whose name has been very much to 
the fore in electrical circles recently, becanse of the elec- 
trification of the Newcastle sections of bis company’s lines, 
and because of his work as a member of the Royal Com- 
mission on London Locomotion, The following appoint- 
ments have been made to the Most Honourable Order of the 
Bath (Civil Division) :— 

R. A. Egerton, secretary to the General Post Office, 
Dublin. 


E. P. W. Bedford, secretary to the General Post Office, 
Edinburgh. 

Lient.-Col. H. A. Yorke, chief inspecting officer of rail- 
ways under the Board of Trade. 

To Lieut.-Col. Yorke during the last few years there has 
fallen a good deal of work in connection with electric railway 
systems, and he ів a specialist in regard to the measures 
which are requisite for the safe equipment and working of 
tube lines. | 

We are pleased to note that the name of Mr. Arthur West 
Heaviside, one of the superintending engineers in the General 
Post Oflice, is down in the list for ап appointment to be а 
Companion of the Imperial Service Order. Some of the 
leading pointa in Mr. Heaviside's career are referred to in 
* Our Personal Column " on another page to-day. 

We believe that all of our readers will join with us in 
tendering hearty congratulations to all of the gentlemen we 
have named above upon the distivctions which his Majesty 
the King has conferred upon them. 


Speciflc Heat of IN a paper presented by Mr. C. V. Kerr 
Superheated Steam. to the June meeting of the American 
Society of Mechanical Engineers, we find that Prof. Dach 


" considers the specific heat of steam at 200 lbe. absolute 


pressure to be 0°6, and Mr. Kerr considers that other and 
later researches generally support the correctness of the 
assumption. The formula given in the paper is c = 0°48 + 
0:00065 p, when р is the gauge pressure. 

Below atmospheric pressure, with Hirn’s value of 0°43 at 
32? F., and Regnault's value of 0:45 at 212? F., the equa- 
tion for the specific heat between these limits becomes 
0°43 + 0°00028 (4 — 32°) when ¢ is the temperature F. 

The diagrams drawn from two assumptions show a specific 
heat of about 0°625 for steam at 235 lbs. absolute pressure, 
and of 0:64 for steam at about 388° F., the latter value rising 
from 272? F. in a rather rapid curve, though below that point 
it is almost a straight line. The inference is that the 
specific heat increases with temperature whether the steam 
be superheated or saturated, bnt to what extent, if any, there 
are differences between the specific heat of steam in contact 
with water, and dry or superheated, is not attempted to be 
shown. It is just these things that need elucidation, and we 
hope the National Physical Laboratory experiments will 
solve most of the doubtful points with a fair approximation. 
Thus what difference will there be between the specific heat 
of steam at a temperature «° and pressure p, and in contact 
with water, and that. of steam at the temperature ° and 

ressure р — у, not in contact with water, and, there. 
ore, superheated ? 
D 
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ELECTRIC SIGNALLING ON RAILWAYS. 


Ат the present time there are four methods in use for 
signalling on railways. The first, which is the one more 
generally adopted, is by means of the semaphore arm ; this 
may be called the universal system for use in the daytime. 
In the second place, there is the method of adopting various 
coloured lights; this is generally used in connection with 
the semaphore arm, and is the method that is adopted for 
use during the night. For emergency purposes flags are 
used, while during foggy weather recourse must be had to 
explosive signals placed on the track, and operated by the 
wheels of the engine passing over them. 

It will be noted that all these signals are used on the 
track, and not on the engine itself, and so far practice has 
shown that this is the best position in which to place the 
signals, asthey can generally be seen by the signalman, and any 
defective working is at once apparent. The flagging system 
is only for occasional use. Leaving this method out of 
consideration, it may be stated that the method of using 
semaphore arms in the daytime, and coloured lights on the 
same posts as carry the semaphore arms during the night, 
gives every satisfaction, and that this system, combined with 
an interlocking of the various signals and points, ensures a 
high degree of safety. 

It is a well-known fact that long-distance trains will 
maintain with this system an average speed, including 
stoppages, of 50 or more miles an hour, and will run into the 
terminal station punctually to time. 

Let there be a fog, however, and the conditions are at 
once changed, although the fog may be of the slight 
character that is frequently known as a railway fog, by 
which is meant a fog that only affects railway work ; now, 
instead of this high degree of excellency as regards 
punctuality, there is a general delay throughout the entire 
railway system; not only are the main line trains late, 
but the local traffic is entirely disorganised, and it is not at 
all unusual to find that an hour is taken to do а journey 
which customarily occupies 10 minutes only. If this is the 
result in connection with passenger traffic, it is easy to 
imagine what is the effect on the goods traffic ; the trains are 
held up at all stations. So long as the railway companies 
rely upon signals placed along the track, and not upon the 
engine, this state of affairs must be maintained daring foggy 
weather, for even their strongest adherent will not claim that 
the use of fog signals of the detonating class is conducive to 
high speed or to punctuality. Whether their use tends to 
ensure safety is also doubtful. 

In order to improve the signalling arrangements without 
interfering with the existing semaphore system, but rather 
by adding a useful adjunct to it, which acts in conjunction 
with it in clear weather, and only supersedes it in foggy 
weather, Mr. Jan Voet, of Haarlem, has devised а means 
of repeating all signals on the engine. The method which 
he has adopted is simple, inexpensive, and free from any 
complicated parts. "There is practically nothing to get out 
of order, while at the same time all the essential features that 
go to make the success of any signalling system have been 
kept well in view. Electricity plays a useful róle in his 
system, but is so utilised that there can be no failure 
which would lead to an accident due to a stoppage in the 
supply or the breaking of any wire. The description of 
Mr. Voet’s apparatus is as follows :— 

Between the metals along which the train travels, he 
places a specially-formed piece of metal illustrated in fig. 1. 
It will be noted that this metal piece is formed at the top 
in the shape of a cross, but is so arranged that the two 
cross-arms do not spring from the same point in the upright, 
but one-half of the cross springs from the bottom, and 
is bent so that there is a clear space of some inches between 
the pillar and the top bends of this cross piece. In fig. 2 is 
shown the same piece of apparatus, with the arms rotated 
through a right angle. This piece of apparatus is 
connected to the wire or rod operating the semaphore arm 
of the ordinary signal as shown in fig. 5. The whole is 
so arranged that when the semaphore arm is against the train 
the cross-piece is set with the long arms at right angles to the 
direction of the rails, but when the semaphore is lowered so 
as to show a clear passage along the section, the same move- 


ment of the signal lever operates the cross-piece, and sete it 
with the long arms parallel to the rails, Thus, when the 
cross-piece has its long arms at right angles to the rails, this 
piece of the apparatus is in the danger position, and will 
indicate a stop signal to the driver on the engine. In the 
event of a connection between the semaphore signal and the 


Fig. 1. Fico. 2. 


auxiliary signal breaking, or other accident occurring, the 
cross-piece will set itself automatically in the danger position, 
being thrown into this position by a spiral spring, clearly 
shown in fig. 6. 

On some convenient part of the base of the engine or tender 
is fixed the apparatus shown in figs, 3 and 4. This consists 
of an electrical contact equipment of four copper spring 
pieces, shown in elevation in fig. 3, and in plan in fig. 4. 
In the latter figure one copper strip is removed, so that the 
method of attachment may be shown. 

The method of working is as follows :—On the engine are 
mounted a couple of portable accumulators, and the circuit 
can only beclosed through the two outer, or throngh the two 
inner, of the copper strips on the base of the engine. The 
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сгов8-ріесе already described is so arranged, that when this 
auxiliary signal is set in the danger position, the circuit is 
closed through the two outer strips only, the distance 
between the inner bends of the longer cross-arms and the 
pillar being sufficient to allow of the inner strips clearing 
them. In the event of the signal being set in the 
open position, the circuit is completed through the two 
inner strips, the shorter cross-arms being made sufficiently 
short to permit of the outer strips passing clear. 

It will be noted that in either case a circuit is closed, во 
that an indication will be given on the engine of the position 
of the signal, whether up or down. This constitutes its great 
difference from the detonating signal for foggy weather, 
which only indicates when the section is closed, and not when 
it is open. On the engine are mounted two electric bells 
and two sets of lamps, one a green set and tbe other a red 
set. Immediately the circnit is closed through the contact 
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strips one bell rings continuously, and at the same time one 
se of lamps becomes incandescent ; if the signel is open the 
green lamps glow, if the signal is at danger the red lamps 
glow. These lamps can be arranged in parallel for extra 
-——— necessary, a green or red disc can be shown 
on head lamp lights. The lampe continue to glow 
and the bell to ring, until the engine driver has moved a 
lever which interrupts the circuit, the arrangement being 


Fia. 4. 


similar to that adopted in what are known as continuous 
ringing bells. In fig. 3 the copper strips are shown 
making contact through the outer set, the signal being set 
(ог thedanger position. Fig. 5 represents an engine passing 
over a clear signal, and shows the relative position of the 
auxiliary and main semaphore signal. This figure also 
shows the arrangement of the bells and Jamps on the engine. 
A farther piece of apparatus is included in the patent speci- 
fication, and consists of an indicator not under the control 
of the driver, which shows how many signals have been crossed 
in the clear position, and how many signals in any- journey 
ыз against the train. 

Mr. Jan Voet claims that this invention of his fulfils all 


w 


irements of any signalling apparatus, and even under 


enlipary working conditions is a valuable auxiliary to the 


* e wüsüng semaphore signals, while in foggy weather it is an 


ementi] appliance, if punctual running, combined with 
safety, is desired. n 
lt will be noted that electricity plays an important róle in 
. Shia design, but that there is no chance of anything going 
through its use ; should the connection between the 
sa break, it has been shown that the auxiliary signal 
ЛН antomatically set itself in the danger position and the 
tei will simply be brought to a standstill, as is the case 
„nd the- semaphore signal break down as at present 
- managed. The inventor claims that by the use of primary 
cells im place of generating & current on the 


є 


„800 amperes. In spite of t 
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engine by а dynamo, a greater degree of safety is ensured. 
Again, the fact that all the signals are indicated on the engine, 
and not the danger signals only, secures a still greater amount 
of safety. The driver knows where his signals are, and also 
knows that each must be repeated on the engine; if 
then he runs past a signal without any indication 
being made on the engine, be knows at once that 
Something is out of order, and immediate attention can. 
be given. There have been cases where accidente have 
occurred which are alleged to be due to the driver over- 
running his signals through colour blindness ; this is prevented 
in this system, first, by the positions of the red and green 
incandescent lamps on the engine being different, and, 
secondly, by the ringing of two differently toned bells, one 
for danger and one for safety. Further, it is well known that 
the signals must be set во that the driver can, in the majority 
of cases, see them long before he reaches them, but in this 
system the auxiliary signals can be set at any desired distance 
in front of the semaphore signals ; when the line is carried 
through а cutting round a curve, it is difficult to find 
a perfectly satisfactory position for the semaphore signal, 
but with this new system the difficulty disappears. 

.Mr. Jan Voet claims that the cost of applying this 
auxiliary system would be small, and little extra ranning 
expense would be incurred. It is not suggested that the 
system is free from objections from the point of view of 
railway men ; but it will be admitted that any device which 
shows a good prospect of reducing delay within reasonable 
limita, if combined with safety, deserves consideration, 
especially if, as in the present instance, the apparatus is in- 
expensive, and at the same time does not supersede existing 
methods of working, but is intended to supplement them. 


Se 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Carbon v. Copper Brushes. 


I was much interested in the article by Mr. Burleigh in 
your issue of the 10th, on the use of carbon brushes, 
with comparative figures relating to carbon and copper 
brushes in the case of а six-pole machine of 110 volts and 

be very large extent to which 
carbon has replaced copper for brushes of late years, the 
writer anticipates the abandonment of carbon in a compara- 
tively short time. 

His figures certainly would support his argument, but it 
would appear that he has not followed the recent develop- 
ments in carbon brushes, for his figures relating to them, 
thongh fairly representative of existing practice, differ con- 
siderably from what might be if dynamo design had had 
time to take advantage of the improvements in recent types 
of carbon brushes. 

For instance, the number of amperes per square inch of 
contact is given for carbon as 26°4 and copper 90°3. 

Now, it is a fact that there are carbon brushes which may 
be run at the same figure as that given for copper, without 
losing any of the characteristics which give the special 
value to the use of carbon. 

Makers of machines are naturally very cautious in alter- 
ing their designs without examining very closely the claims 
with regard to improved carbon brushes, but I know that 
one maker at least is making an exhaustive trial of those of 
more modern type, with a view to seeing what can be safely 
done in regard to the redesigning of his commutators. 

There are several qualities in a carbon brash which com- 
bine to produce sparkless collection with the minimum of 
friction. High specific resistance is by no means the only 
essential, and the amount of this which is necessary is often 
over-stated. The difficulty in the matter is that nothing but 
actual trial is of any practical use in deciding the good quali- 
ties of a carbon brush, though the bad qualities of some are 
not difficult to ise. 

An instance came under my notice recently of a motor on 
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which some high-class brushes, supplied by the makers of the 
machine, were replaced by others sent by me for trial. The 
tension of the springs had been adjusted to the non-sparking 
point with the old brushes, but the commutator always heated 
seriously at full load. With the new brushes the tension 
could be relaxed to a considerable extent with perfect spark- 
leesness ; the commutator now runs perfectly cool, and а 
| ne has been found of 300 watts in the power taken on 
no load. 

Mr. Burleigh would have obtained very different figures 
for his comparative tables if he had taken those for carbon 
from the second of the two sets mentioned above. I am 
not writing in order to puff any particular carbon brush. 
From the point of view of the user, he naturally uses the 
 cheipeet carbons which will keep his commutator in order 
and give no trouble, but it often happens that in effecting а 
little saving in his carbons there is a loss of economy on the 
machine as a whole. 

So far from anticipating the abandonment of carbon 
brushes in the near future, I would venture the prophecy 
that the improvements in the modern carbon brush will lead 
to.a Rensible reduction in the sizes of commutators for car- 
bon brushes, and entirely alter the figures of commercial 
efliciency given by Mr. Burleigh. Every carbon brush 
should bear a distinctive mark whereby its origin and grade 
may be recognised, and uniformity of quality in manu- 
facture is imperative, otherwise machine makers can never 
feel that confidence in the brushes which alone would justify 
them in making radical alterations in design. 

The very nature of carbon manufacture in the past has 
rendered the above conditions commercially impossible. 
Another most important factor in the present state of the 
trade is that good carbon brushes must be reasonably cheap, 
or else so-called * cheap carbons" will present too potent an 
attraction to users. | 

W. Stepney Rawson. 

25, Victoria Street, S.W. 

June 25th, 1904. 


THE COLLIERY EXHIBITION. 


Wr have heard so much about the backwardness of the 
colliery owners of this country in adopting the up-to-date 
methods which we are led to believe are almost universal on 
the Continent and in America, that the question naturally 
nrises ав to whether or not our national modesty is not, as 
usual, causing us to magnify alike our own shortcomings and 
the progressiveness of our foreign competitors in the world’s 
marketa. 

A visit to the Colliery Exbibition at the Agricultural Hall, 
Islington—whicb, we may remind readers, closes to-morrow 
—should go fur towards dispelling the idea that the back- 
wardness, if backwardness exist, is due to any unprepared- 
ness of our manufacturers to supply the necessary machinery 
and apparatus for any mining operations whatsoever. 

The chief purposes to which machinery may be applied in 
collieries are pumping, hauling, coal.cutting, ventilating 
and winding, and machines for all these purposes, driven 
either by steam, compressed air or electricity, are on view, 

Electrical engineers are, of course, most interested in the 
applications of electricity to the driving of such machinery, 
and it is not claiming too much to say that electricity can 
be, and has been, successfully applied to all the above pro- 
cesses ; in fact, a prominent feature of the present exhibition 
is the large display of electrical plant and power equip- 
menta. 

That power can be transmitted to a distance, and dis- 
tributed more economically, by electricity than by any other 
known means, including steam, compreesed air or wire ropes, 
is now pretty generally admitted and appreciated ; and the 
cheap supply of electricity from public companies ought to 
do much to stimulate the use of electrical methods of driving 
in colliery work, where, perhaps, the initial cost of establish- 
ing generating stations on site has been a factor in checking 
development. 

It is interesting and encouraging to rote that electrical 


manufacturers are taking up the manufacture of mining 
machinery driven by compressed air, because, whilst, as а 
transmitting medium, electricity cannot be surpaseed, it does 
not necessarily follow that we must take it right up to the 
coal face if compressed air is for some purposes more con- 
venient or more advantageous, 

Compressed air coal-cutters are preferred by many colliery 
managers, to electrically-driven орев, because they are con- 
sidered safer and require less skilful handling. But, when 
long distances have to be covered, the efficiency of the air 
system is low and extensions are difficult. Here, then, is where 
electricity steps in. The transmission is economical aud 
extensions are exceedingly simple, so the compressors can be 
driven electrically, and gradually moved forward as the 
work advances, keeping the air pipes down to, say, 300 yds. 
or so in length. 

This is a system that has been adopted with marked 
success in places where short faces only are worked, and 
where, in consequence, electrically-driven cutters are not very 
suitable, on account of their size and weight. This method 
of working is carried out in one of the Northern collieries, 
where there are about 14 percussion machines in use of 
the Ingersoll-Nergeant type. This machine is shown at the 
stand of the Ingersoll-Sergeant Drill Co., and is a very com- 
pact and portable machine. As the headings advance the 
compressor is moved up so that the maximum length of 
air transmission rarely exceeds 250 yds. "This machine is 
really a punch or percussive drill mounted on a trolley. 16 
has no rotary motion at all, bat works simply оп the 
pick principle, and can be easily handled by two men. For 
short work and headings these machines appear to be very 
successful, one machine being capable of working three 
headings 12 ft. wide x 4 ft. 6 in. undercut, in a shift of 
eight hours This is not ап exhibition record, but 
an actual record of everyday work. The weight of the 
machine is about 5 cwt., and occupies a very small space. 
It delivers 160 strokes per minute, the fall length of 
stroke being 18 in. All joints are metal to metal, the only 
packing being that on the pick shaft, which is an ordinary 
cup leather, А special feature of this machine is the air 
buffer for taking up the shock in the event of the tool 
missing the core. The maximum for soft stuff is 26 yds. per 
shift, and 183 for hard work, the undercutting being 4 ft. 6 in. 
in each case. Each machine takes about 75 cb. ft. of air per 
minute, and in the case mentioned above, one compressor 
supplies seven machines. The cost is about £75 per 
machine, and the Ingersoll-Sergeant Co. have recently 
bcught two back at £25 a piece which had been in regular 
use for 12 years, At tbe same stand are to be found com- 
pressed air drills and tools and compressors of different, ty pes. 
The machine of the piston inlet type is shown in section, 
The piston valves in this machine are guaranteed by the 
company for five years, and we can speak of their excellence 
from actual experience. 

The “Champion " coal cutter, shown at Stand 19 (Bay’s) 
ів another adaptation of the percussion drill to coal cutting. 
It consists of an air drill fixed to a column which can be 
fixed vertically between the floor and the roof, and is 
adapted to swing radially, both in а vertical and a horizontal 
direction. The machine can be set at any height on the 
port, and can, therefore, be used to cut at the top or bottom 
of а seam, or in any intermediate position, and at any angle. 
Although worked by air, there is no inherent reason against 
actuating it by electric motor, but electrical percussive drills 
are not yet so satisfactory as the air-driven type. The stroke 
is shorter, they are heavier and more expensive. 

This machine, like others of its type, is best suited for 
driving headings, and for pillar and stall work, and by usin; 
extension rods, can cut to a depth of 7 ft. The best recor! 
for this machine in England was made at the Aldridge col - 
liery, near Walsall, where 380 sq. ft. were cut in 440 
minutes, In three days, 410 sq. ft. were cut in 20 hours: 
this really means in three shifts of eight hours, which woula 
work out to about 38 sq. ft. per hour. 

In Pennsylvania, U. S.A., a better record has been obtained, 
but this is no criterion for this country, as it is admitted 
that the seams there are thicker and easier to work than here, 
which largely accounts for the increased output per man, 
with or without coal-cutting machines. 

A machine is fitted up at this stand in a room designed tu 
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represent a coal heading, so the method of operation under 
normal conditions is imitated as closely as possible. 

A miniature model is also shown in actual operation cut- 
ting a block of real coal. 

Coming under the same category is the * Hardy” 
machine, shown at the stand of the Hardy Patent Pick Co, 
Ltd., No. 38. This is essentially a Hardy" air drill 
mounted on a pillar in a somewhat similar manner to the 
" Champion." 

The method of manipulation, as regards swinging the drill, 
is different, this being done by hand instead of by a hand- 
wheel and gear. It is said to be the lightest coal-cutter on 
the market, the machine itself weighing 140 lbs., and it is 
further claimed that it is capable of cutting, on the average, 
20 aq. ft. per hour in coal or dirt, holeing or undercutting. 
The same company show a number of mining tools and 
apparatus of general interest, including picks, pit prop with- 
drawer, the Devil” disintegrator, the Vibromotor ” 
screen, and a small model of the “ Elliott" coal-washer. 

The Diamond Coal-Catter Co. has a very good collection 
of coal-cutters, although it was difficult to get much detailed 
information as to the working of the machines. This com- 
pany has supplied some 400 machines during the last four 
years, including both air and electrically-driven machines. 
These machines are of the disc cutter type, and are 
specially adapted for thin seams, and can be supplied to 
undercut from 4 ft. 6 in. to 7 ft. The record for the air- 
driven machine is 523 yds. in 16 hours’ bank to bank under- 
cutting 5 ft. 6 in.; for an 8 hours’ shift 273 yds. is the 
record, but these are test records on long walls, and not 
working averages. The year's averages vary from 60 to 80 
yds, per shift. The electrically-driven machines are made 
in two types, namely, the single and double-motor type, the 
former being specially adapted for short work. In the 
double-motor type there is the advantage that in continuous- 
current work the full pressure is not carried on each 
machine, and as the motora are each of about 12 н.р. instead 
of 25 for a single motor, the head room is somewhat 
reduced, and the weight is, of course, better distributed 
overthe machine. The total height of these machines can 
be got within 19 in., and the air-driven machines within 
18 in. For equal outputs the comparison between the 
electrically-driven and air machines works out approximately 
a8 follows :— 

Air-driven machine, approximate 27 cwt., price £250. 

Electrical machine with two motors, weight about 37 cwt., 
price £420. 

The machine was also shown equipped with two three- 
phase motors, which were both operated by means of one 


starting handle. : 
(To be contsnued. ) 


THE MUNICIPAL ELECTRICAL. 
CONVENTION. 


Tue ninth annual convention of the Incorporated Municipal 
Electrical Associstion was opened on Wednesday at Derby. 
The weuther conditions were ideal, being in strong contrast 
to those which prevailed at last year’s meeting. The large 
gathering of members and friends was welcomed at the 
Technical College by the Mayor, Mr. Cornelius Boam, who, 
in the course of his speech, referred to the honour done to Mr, 
Wilmshurst and the town of Derby in electing their chief 
ekctrical engineer as president of the Association. He gave 
full credit to Mr. Wilmshurst for the very favourable progress 
that Derby was making in electrical matters, and 
trusted that the M. E. A. would continue to flourish” 
and prosper. In these remarks the Mayor was seconded 
by Alderman Butterworth, the chairman of the Electricity 
Committee. Though it was true that Derby was able to 
hold out but few chances of visiting lurge engineering 
establishments, he had had an offer for the Association to 
visit one of the largest breweries in the country; he 

i was inclined to faveur the euggestion, but Mr. 
Wilmshurst, who was better acquainted with the members, 
counselled discretion. 

Mr. Wilmshurst bavirg briefly returned thanks on behalf 
of the meeting, [roceeced to read his presidential address, 


which dealt largely with the present commercial conditions 
affecting the electricity supply business and to which we 
refer in some detail in our leading columns this week. 
Thanks were accorded to the President on the motion of 
Dr. Panton. 

Mr. C. E. C. Shawfield, the city electrical engineer of 
Wolverhampton, then read his paper on “Tbe Commercial 
Practicability of Electric Traction by Surface Contacts." 
He illustrated his remarks by an excellent series of lantern 
slides, among them being some very gloomy pictures of 
Manchester overhead networks, which were shown for the 
purpose of contrast. The paper was adversely criticised at 
some length by Mr. J. Н. Rider, the chief electrical engi- 
neer of the London County Council tramways, and others. 
Mr. A. P. Cridge, of Sheffield, followed with his paper on 
* The Organisation and Management of a Ce: .ral Station 
Meter Department," but this evoked but little comment. 

The proceedings were resumed at Nottingham yesterday, 
and to-day Sheffield is the place of meeting. On Saturday 
the Association returns to Derby to discuss business 
matters. 


OUR LEGAL QUERY COLUMN. 


[V sestions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“Н. B. B.“ writes:“ Corporations and electric supply companies 
who issue wiring rules give an insulation test below which they 
state they will not connect the supply. This minimum in differoat 
rules varies considerably. I give two extreme cases. The insula- 
tion resistance to earth sha)) not be less than (in the first case) 10 
megohms divided by the current and (in the second case) in 
megohms, the number obtaiaed by dividing tbc pressure of supply 
by the number of lamps. 

“ Now, what is the legal position ; can the undertakers make what 
rules they wish as to the insulation test; or has the Board of Trade 
laid down a minimum, and if so, can the consumer demand to be 
connected if his installation pass that minimum ? " 

„, The Board of Trade Regulations on the subject of insulation 
do not seem to prescribe any particular form of test. Clause 39 of 
tbe regulations provides tbat:—“ All electric lines and appiratus 
placed on a consumer's premises shall be highly insulated and 
thoroughly protected against injury to the insulation or access of 
moisture, and any metal forming part of the electric circuit shall not 
unless efficiently connected with earth, be exposed, so that it can be 
touched. All electric lines shall be so fixed and protected a4 to 
prevent the possibility of electrical discharge to апу adjacent 
metallic substance." 

It is conceived that under this regulation, undertakers may make 
what rule they please with regard to insulation tests. In any cvent 
there is no express provision which would cnable the rule made by 
the undertakers to be called in question, unless, indeed, their 
requirements wore shown to be so unreasonable as to interfere with 
the lawful demand of a consumer to be supplied with energy. 


LEGAL. 


COMMISSION CLAIM, 


In the City of London Court, on Friday, before his Honour Judge 
Rentoul, K.C., an action was brought by Mr. Henry Cohen, com- 
mercial traveller, residing at Canonbury, to recover tbe sum of 
£5 188. 1d., commission due on tbe ssle of electrical goods from the 
defendants, the Union Electrical Co., Ltd., 151, Queen Victoria 
Street, Е.С. It appeared, according to the plaintiff's care, that the 
defendant agreed to give the plaintiff 10 per cent. commission for 
the sale of a motor-car on their bebalf. He introduced the matter 
to Messrs. Watson & Co., who did not buy the motor-car, but who 
afterwards bought electrical goods to the amount of £118. The 
plaintiff now claimed his commission of 5 per cent. on the electrical 
goods, contending that he was entitled to commission on any goods 
which were sold to Messrs. Wateon & Co., although he hi d not been 
actually instrua ental in selling the goods. 

Mr. Kayas, for the defendant company, aid they had never 
agreed to give tbc plaintiff any commission for selling the electrical 
goods. The mere fact that the plaintiff had introduced Messrs. 
Watson & Co. to the defendants did not justify the plaintiff in 
being paid а commission en tbe goods which Meesrs. Watson & Co. 


had purchased. 


Mr. Watson, in giving evidence, said be had known tbe defen- 
dants for a long time by reputation, and be had corresponded with 
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them iabout the motor-car through the plaintiff, after that trans- 
action fell through. Later on he bought some arc lamps. He knew 
there was a new Jamp that had been brought cut by the defendant 
company, but he had not seen it. It was a li'tle different from the 
ordinary arc lamp, because it was a different coloured light, and it 
was what he had been looking for. He bappened to tell the 
plaintiff that he wanted a lamp of that description, and the plaintiff 
then said he coald see one if he went to the Show at the Agri- 
cultural Hall. As a matter of fact, he went to the Agricultural 
Hall and saw the lamp on show, and the working parts were 
explained to bim. Asa result he bought of the defendants £118 
worth of arc lamps. He would not have bought them if they had 
not been satisfactory, nor would he hava gone bat for the intro- 
duction of the plaintiff. Ifthe plaintiff had never introduced the 
Jamp to him he believed he would have bought it, as the lamp had 
since become much better kaown, апа in that way it would have 
come to his ears. 

Mr. Kayes argued that the plaintiff could not recover com- 
mission under the circumetances. 

Judge RmNTOUvL: If a firm to give commission for one 

fic business, is that man entitled to commission on everything 
eise that comes along through that introduction? The point is 
certainly a very interesting one. 

Mr. Kayes: Three months elapsed between the two transactions. 
We are not bound for ever, surely, to pay him a commiesion on 
everything that Messrs. Watson buy. If the Court finds for the 
plaintiff we shall certainly bave to do so. 

Judge RENTOUL said not after notice had been given. The 
plaintiff was a commercial traveller, and it was his work to get 
commission on introductions he effected. Tbe agreement was not 
very clear; it was a case for a compromise. The defendants would 
never have heard of Messrs. Watson bat for the plaintiffs intro- 
duction. Having regard to all the circumstances, he would find for 
the plaintiff for £3 and costa. 


SALVAGE BmERvIOBS BY A CABLEÉ-BHIP. 


Ix the Admiralty Court оа Monday, before Mr. Justice Barnes, the 
owners, master, and crew of the cable ship John Pender, belonging 
to the Eastern Telegraph Co., applied for the apportionment of a 
sum of £200 which the owners of the ss. Dordogne, of Marseilles, 
had agreed to pay for salvage services rendered. It appeared that 
in the course of & voyage from Colombo to Marseilles with & cargo, 
a fire broke out on the Dordogne in December last, and the John 
Pender coming up, she was requested to stand by until the fire had 
been put out. The operation took 54 hours, and the fire having 
been extinguished, the John Pender proceeded on her way. 

Mr. &rewART Moose, who appeared in support of the application, 
said that the point was that the John Pender was an extremely 
valuable ship, being worth £200,000. She had а crew of 88 hands, 
aud Hi dae practically nothing but stand by for 54 hours. 

His Lorpsuir awarded £150 to the owners of the John Pender, £20 
to the captain, and £30 to the crew. : 


A Woop-Pa vd CONTBACT. 


Іх the Commercial Court of the High Court of Justice on June 23rd, 
the case of the Acme Flooring and Pavement Co., Ltd., v. Osman 
came before Mr. Justice Channel. Mr. Hamilton, K. O., and Mr. 
Wallace appeared for the plaintiffs, and Mr. Morton Smith for the 
defendant. 

Mr. HAMILTON jsaid the plaintiffs carried on a large business in 
supplying wood blocks for street paving. The defendant, Mr. 
Frederick Osman, was a contractor for paving, and he entered into 
a contract with the Corporation of West Ham for paving certain 
roads in which there were electrical trams. There were two con- 
tracts. One was called the permanent way contract which was for 
the part of the road between the rails, and the other was for the 
part of the road from the kerb to each side of the raile, and that was 
called the paving contract. It was in connection with this contract 
that the present dispute arose. Having heard that Mr. Osman had 
obtained the paving contract, the Acme Wood Co. approached him 
for the purpose of supplying him with wood blocks and laying them. 
The matter was dealt with by correspondence, and eventually when 
a price had been agreed, a contract was concluded by which the 
plaintiffs were to supply and lay wood blocks. The plaintiffs had 
done the work, and they now claimed their full payment. The 
defence was that on the terms of the letters, there 
was incorporated into plaintiffs’ contract all the conditions 
of defendant's contract with the Corporation, and раг- 
ticularly the condition that, whereas he was subject to & reduction 
clause, be was only entitled to 80 per cent. of the payment until 
some six months had elapsed from the completion of the whole 
work. Therefore, defendant contended that tbe plaintiffs were 
: subject to а like reduction. 

Mr. Мовтон Вмттн said that in the contract there was a clause 
for maintenance and also for the measuring up of certain parts to 
be paíd for when the amount was ascertained, and a certificate had 
been obtained from the surveyor. That certidoate had not been 
vertere and the question was whether the plaintiffs were bound 

y that. 

After reading the correspondence, 

His Lornpsuir gave judgement for the defendant on the issue as t 

he construction of the contract, with the costs of the argument. 


& 


PARLIAMENTARY. 


Evecrric Ілантіхсо (Lonpon) BILL. 


Тнв Board of Trade Bill for the adjustment of the areas within 
which local authorities and companies are authorised to supply elec- 
tricity, was considered by Mr. Bouefield's Select Committee of the 
House of Commons on Wednesday, June 22ad. 

The preamble of the Bill states that Whereas it is expedient to 
make the boundaries of the areas within which the Council of any 
metropolitan borough in London is authorised to supply electricity, 
co-terminus, as fer as may be, with the boundaries of the borough, 
and for tbat purpose to affect in certain cases the boundaries of the 
areas of supply of companies authorised to supply electricity, aud 
whereas it is expedient to provide for agreements being made as 
between companies authorised to supply electricity fer the purpose 
of making their areas of supply co-terminus, &c, therefore . . (1) 
Where, by reason of any alteration of boundary under the London 
Goverament Act, 1899, any area, being part of the area of supply of 
the council of a metropolitan borough, bas become situate outside 
the borough, that area shall (except as provided by this Act) be 
transferred to and become part of the area of supply of the council 
of the borough in which the transferred area has become situated if 
that council are authorised to supply electricity within the borough, 
or it that council are not so anthorised, of any company so authorised, 
but only if the area of supply of that council or company adjoins 
the transferred area; (2) Where, by reason of any alteration of 
boundary under the London Government Act, 1899, auy area, being 
part of the srea of supply of a company authorised to supply elec- 
tricity, or being an area in which no authority or compsny are 
authorised to supply electricity, has become situate within a borough 
in which the council of the borough are authorised to supply elec- 
tricity, that area shall (ехсер ав provided by this Act) be transferred 
to aud become part of the area of supply of that council adjoin- 
ing tbe transferred area. Provided that this section shall 
not apply in the case of an ares being part of the area of supply of 
а company; (a) where the area consists of or comprises a whole 
parish or the greater part of a parish ; or (b) where the company are 
authorised to supply within the borough in which the area has 
become sitaate, at any point adjoining the area. 

The preamble proceeded to state tbat the foregoing provisions 
were not to apply in the case of any parts of an area of supply in 
which mains or other works for the supply of electricity had been 
laid down or executed before January 1st, 1904. The Board of 
Trade took power to confirm agreements with regard to the 
traosfers. They also wished to be able to postpone agreements if 
they considered such a course necessary, and to determine any 
questions arising under the Act. 

Petitions against the Bill were lodged by the Borough Councils 
of Battersea, Bermondsey, Islington, snd Southwark, and the County 
of London Electric Lighting Co. also petitioned. 

Mr. OLAUDE BcBusTER opened the саве for the promoters. He 
saia that the Bill was introduced to remedy some inoonveniencies 
which had arisen in consequence of orders made under the London 
Government Act, 1899, which altered the mutual course of affairs. 
The state of affairs was this. Under the London Government Act 
there were scheduled a number of parishes, areas, and district 
boards, which were to be made into boroughs, and the Com- 
missioners who prepared the orders made a number of alterations 
all round the boundaries of the boroughs, (Maps were submitted 
showing the alterations ) Those alterations took effect for all pur- 
poses of local government, but they did not automatically take 
effect for the purposes of the Electric Lighting Acts. At the time 
of the passing of the Act of 1899 the state of affairs, so far as electric 
lighting in London was concerned, was this: All London, with one very 
small exception, had been entirely mapped out into electric lighting 
areas. Some of these were areas of companies and some of local 
authorities. With two exceptions there was no competing order 
between a company and a local authority, but there were many 
cases where two companies were authorised to supply in competi- 
tion. The areas mapped out by provisional orders as elec- 
tricity areas were in all cares во marked as to be constituted 
the local areas as they then existed. The consequence was that 
when the orders with regard to the new boroughs came into opera- 
tion the new boroughs did not coincide at all with the old electric 
lighting areas. Dealing with specific cases, he referred to Bt. 
Pancras, St. Pancras, һе raid, was a local authority which had 
electric lighting powers. The Council was now supplying eleo- 
tricity, or had a right to supply, to consumers outside the borough 
area, whereas various companies and local authorities round the 
edges of St. Pancras bad power to supply with the borough. That 
state of affairs was very inconvenient when they came to look to 
the future. Under the Electric Lighting Act of 1888, at a certain 
time, not longer than 42 years, апу lozal authority had power to 
purchase the undertaking of the company situated within its area. 
All London orders had been so drawn, and the powers accrued on 
the same date, 1931. When 1931 came slong St. Pancras would be 
in a very inconvenient position ; in fact, s0 would all the authorities 
who desired to purchase. In tbe case of Southwark, for instance, 
which had not powers over its whole area, the position would be 
that they would not be purchas'ng necesearily from the same com- 
pany, and instead of purcbasiog one whole, or one considerable part 
of a whole, they would have to purchase from and bargain 
with an enormous number of different people. That was what 
would happen io the future. So far as the present was 
conoerned, the inconveniences were considerably greater. 
As the Committee were aware, there were numerous cases in 
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the country of local authorities which supplied electricity outside 
their own area under provisional orders. At the time when the 
provisional orders were made, nobody anticipated that it would be 
possible to bave such a thing asa London vestry supplying outeide 
its own area ; and consequently the provisions were not put in. Bo 
far as St. Pancras was concerned, tbe Borough Council wes not 
onder any statutory obligation to give notices, nor were the other 
boroughs obliged to give notice to St. Pancras, and ‘that was, 
obviously, inconvenient. The obvious principle at the root of tbe 
ВШ of 1899 was: that as far as desirable, the boroughs should 
be self-contained areas, and that so far as they were authorities 
having power to supply electricity, those powers should be within 
the area, and not extend bsyond it. The London Government Act 
Commisaioners were in rather a difficulty. 'They had power under 
the Act to adjust the boundaries for electric lighting purposes, so 
far as two contiguous parties were local authorities. There was 
power to make schemes which were subject to the Municipal 
Corporations Act, and by those schemes they might have adjusted 
matters but it was extremely doubtful whether their powers 
extended to touch the rights of companies. The operation of those 


powers was stayed, апа ultimately it was agreed that the Board of 


Trade should take the matter in hand and endeavour to bring 
about a settlement between the companies as the authorities con- 
cerned. Counsel then went into a history of the Bills introduced 
by the Board of Trade. If the preeent Bill was passed, it would 
mean that when a local authority’s undertaking bordered upon the 
area of another undertaker, the boundary would follow the line of 
the boundary of the borough, but not if the company or the 
authority from whom the transfer would have been made had 
executed works. That was the difference between the present Bill 
and the Bills of 1902 and 1903, and the original Bill of 1901. 
Considerable discussion between counsel followed Mr. Schuster's 
speech. . 

The Hon. T. Н. W. PELBAM (assistant secretary to the Board of 
Trade) was then called. He stated, in the course of examination 
by Mr. Schuster, that he bad had a number of conferences with 
representatives of loca! authorities and companies as to the prin- 
ciple upon which the Bill should be prepared. They came to the 
conclusion, at first, that it would bedesirable to make the transfers 
compulsory in al! cases, but to reserve power to tbe Board of Trade 
todefer the transfer until the local authority bad been able to 
make connections with the mains in the area transferred. After- 
wards, as it was evident that there was so much opposition, the Bill 
was sltered so as to apply to unoccupied area only. There were 
now 14 local authorities supply ing electricity in London. 

Mr. SCHUSTER: And three of these appear on the question of 
compulsion ?— Yes. 

Mr. Всновтин: Bo that the otherà seem to be satisfied. 

Cross-ezamined by Mr. Огелве (for Bermondsey), he admitted 
that the Borough Council would lose certain portions of their area, 
bot from an electrical point of view, he considered them worth 
nothing. Mr. Clease, in course of further cross-examination, said 
that the difficulty in Bermondsey was that the companies would not 
agree to transfer their works, and secondly, that the Borough 
Council were not willing to take over the works as provided by the 
Bill. Witness was cross-examined by Mr. Vesey Kuox (for Bonth- 
wark) and by Mr. Dewey (for Islington). 

At the conclusion of the crots-examination, the CHAIRMAN asked 
the witness if there would be any objection to scheduling certain 
areas, and saying, Notwithstanding aoything in this Bill, such and 
such & thing shall not be done with such and such an area.” Witness 
considered that it would encourage а great many local authorities 
to petition the next House to get the eame principle applied to 


them. 


On the question of the unocenpied areas, the CHAIRMAN suggested 
that the clause should read, Where there is an unoccupied area in 
any boroogh which tbe borough is not authorised to supply, and 
which adjoins an area which the borough is authorised to supply, 
such area should be transferred to the borough.” WrirNESS: Ido not 
understand that that would transfer it from the company ? 

The Сналтвмах said that he was limiting it to boroughs. WiTNESS 
said that that was what they wanted in the Bill, but there were 
all sorts of exceptions to be guarded against. It was a most com- 
plicated subject. | 

On Thursday, June 23rd, Mr. CrkísE addressed the Committee 
on behalf of Bermondsey. Не contended that in the case of Ber- 
mondsey there should be exceptional treatment. They would lose 
portions over which they bad powers at present, and would gain 
portions over which they would bave no right to supply. The 
County of London Co. was the only company supplying in the 
district. There was another company, but it had done nothing 
at present. 

Mr. Frzpegick RyALL was called on behalf of Bermondsey, and 
нна what bad been done in regard to electric lighting in the 

ngb. 

Mr. Vesey Kxox (for Southwark) said that the position of that 
borough had been greatly complicated owing to the fact that in the 
early stages of electric lighting the Board of Trade gave powers to 
the London Electric Supply Corporation, who had, in fact, given a 
very small supply in isolated places only within the large area for 
which they had powers. The Committee would see that they bad 
powers over the whole of their area, and that had complicated the 
matter. Southwark supplied the southern part of the borough 
itself. St. Mary, Newington, the part he referred to, bad a 
parochial undertaking before the passing of the London Govern- 
ment Act. Under the London Government Act there was a 
financial adjustment, and the undertaking became a borough under- 
taking. Continning, counsel said that they did not seek anything 
that would injare any existing company which was already 


supplying electricity within the area; but what they did Рау was 
that when there was an area which was not supplied by a company, 
and whicb could conveniently be supplied by them, they should 
have power to supply that area. Counsel then went at great length 
into the details of his case. 

The CHalnmMan suggested that Clause З of the Bill should read :— 
* The foregoing provisions of this Act as to transfer of parts of areas 
of supply shall not apply in the case of any part of an area of 
supply in which mains (other than mains along a boundary road) 
or other works suitable to, and used for, the supply of electricity, 
had been laid down.” It the only thing was a main along a boundary 
road, then it would be treated as an unoccupied area. He thought 
that would meet Mr. Vesey Knox. 

Mr. Vesey Knox called the borough engincer, Mr. ARTHUB 
HABBISON, who described the arrangement of the mains, &c., in the 
borough. 

Th- Chairman intimated that he wished to ask Mr. Pelham a 
question. In reply to the chairman, Mr. Prtnuaw said tbat the 
Hoard of Trade agreed with Mr. Schuster's view, that, under tho 
Bill, the detached area, marked 6 in the petitioner’s plan of South- 
wark, would remain part of the supply area of Bermondsey, and 
would not go to the company. 

After further discuesion, the preamble of the Bill was declared 
proved, subject to certain amendments, one of which was that 
Paragraph C of Bub-Section 1 of Section 4 should read: “ Any 
agreements for the transfer of an area for the purposes of further- 
ing the objects of this Act." In the case of Bermondsey, the 
„ше could not see their way to alter the principle of the 

ill. 


MUNICIPAL UNDERTAKINGS AND THE BERMONDSEY CLAUSE. 


On Tuesday the Select Committee of the House of Lords, under the 
chairmanship of the Duke of Northumberland, resumed consideration 
of the various opposed electric lighting orders in Confirmation Bills 
3, 4 and 6. Tbe Committee at the previous sitting found the 

reambles of the Bills proved, but left over the question of clauses 
or argument. 

Mr. Vesey Knox, who appeared on behalf of the Maidenhead 
Corporation, submitted the following clauses for insertion in 
the Bill, in order to carry out the previous decision of the Com- 
mittee :— 


1. The undortakers shall so soon as the annual statement of accounts of the 
undertakings under this order and under the Maidenhead Electric Lighting 
Order, 1898, has been filled up in the form presoribed by the Board oí Trade 
under the Electric Lighting Act, 1882, publish in a newspaper circulating in the 
borough a notification that such statement of accounts has been filled up and 
that copies of it can be obtained at the offices of the nndertakers at a price not 
exceeding ls. a copy, and such publication shall be in addition to and not in 
substitution for any publication prescribed by the Board of Trade under the 
Electric Ligbting Act, 1882. 

2. The undertakers shall on the expiration of the third complete financial 
year after they have commenced to supply electrical energy under this order 
and on the expiration of each third succeeding year reconsider, and, if necessary, 
revise so far as is reasonably practicable, the scales of prices charged for elec- 
trical energy under this order and under the Maidenhead Eleotric Lighting 
Order, 1698, respectively so that in the judgement of the undertakers no rate 
will be required for the purpose of defraying the future éxpenses of the said 
undertakings dang зе next three years: Provided, nevertheless, that— 

(a) The prices to be charged shall not exceed the maximum prices which may 
be charged under this order and the Maidenhead Electric Lighting Order, 1896, 
respectively: 

(b) The scales of prices so reconsidered and revised may be from time to time 
in like manner reconsidered and revised by the undertakers. 

8. Nothing in this section contained shall prevent the undertakers from enter- 
ing into contracts for periods which may extend beyond the periods at which 
any revision may take place under the provisions of this section on special terms 
under special circumstances not applicable toordinary consumers, but save with 
the consent of the Board of Trade each such contract shall provide that the 
price to be charged for energy supplied under such contract shall either 

(a) Be subject to revision at the next triennial revision provided for in this 
section, or 

(b) Vary in the same proportion as the prices charged to ordinary consumers, 

Provided that the undersakers thall not, without their consent, be required to 
accept any price lower than the minimum price mentioned in such contract. 


With regard to Claure 1, as a matter of fact, the Board of Trade 
presented the form of accounts, but did not prescribe tbe form of 
publication. The gas companies wished to enforce a provision that 
the whole of the accounts should be publisbed in the local news- 
paper. In the case of a small undertaking this would be a serious 
item of expense, and therefore the promoters asked that the 
accounts should be published in the prescribed form, and that they 
should be obtainable by any ratepayer at а small charge. Не ven- 
tured to hope that Clause 2 fully carried out the decision of the 
Committee, and he felt that by inserting the words “in the 
judgement of the undertakers,” it would show in the clearest 
possible way that it was the duty of the Council to apply 
that judgement honestly in these matters on the occasion 
of revision. In Sub-Sec. B they had made it clear that 
there should be more frequent revisions if the promoters so 
desired it. It was made clear that such revisious should be carried 
on іа the same manner. Sub- Sec. 3 with a slight exception was in 
accordance with what the gas companies were asking. Where the 
promoters had gone beyond the decision of the Committee was in 
the insertion of the words, save with the consent of the Board of 
Trade." The object was that there might be special contracts 
entered into in respect of which the contract could not be msde 
unless it was fora long period. The most familiar of such contracts 
were those entered into with tramway companies. Tramway com- 
panies were willing to enter into contracts to take electrical energy 
from local authorities if they could obtain it on as low terms as 
they could make it for themselves, but before they made 
their capital arrangements and leid down the tramway, they 
had to consider once and for all wbhetber or not they 
were going to put up а generating station or obtain the 
electricity from the local authority. In the interests of the 
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ratepayers, a tramway company was one of the most profit- 
able of all consumers, because it required a large supply over a 
long period, and it was always the object of a municipal authority, 
as well as electric lighting companies, tolget tramway companies as 
consumers. If, however, a tramway company could not get a con- 
tract over а long period, it would be bound to put up its own 
generating station. If a contract had to be subject to a triennial 
revision, tramway promoters would not go into it, because they 
would fear that the price might be raised if there was incompetence 
on the part of the supplying suthority. Therefore, with great 
respect, he asked that the Committee would allow it to go the Board 
of Trade to say whether it was a proper contract for the local 
authority to go into, and to which they could give their con«ent. 
Another case was that of а large hotel being erected where those 
responsible would, in building the hotel, bave to consider whether 
it would be remunerative for them to make their own elcctric 
light. ; 

The Смлівман: Your argument goes to this extent, that every 

large undertaking, of whatever kind, would have to be supplied on 
special terms. Бо faras I can see, you refer to every great under- 
taking which is going to consume a large amount of electrical 
energy. 
Mr. Knox eaid it would apply to every undertaking which could 
profitably erect its own generating station, but, he might гау, that 
the number of such undertakings which could fulfil that condition 
was becoming smaller and smaller each year,and ia Maidenhead, 
for instance, there would probably be but two or three concerns 
wbich would be in а position to do so. In the earlier days of tbe 
electric light a good many concerns thought it profitable to supply 
themselves with the current, but experience had shown tbat it was 
only the very large user that could do so profitably. Still there 
were а certain number of undertakings now, the promoters of which 
before commencing their works had to consider the question, and in 
those special cases, he asked tbe Committee that the municipal autho- 
rity, rather than lose such good customers, should have power to go to 
the Board of Trade and get their special consent as to the terms of 
the contract. 

The CHA1EMAN: In the case of a tramway it would always have 
to go to Parliament. 

Mr. iKnox eaid they might go to the Light Railway Com- 
miseioners, or go for a provisional order under the Tramways Act. 
If they went to the Light Railway Commissioners, be did not think 
they would have power to excuse а local authority in a matter like 
this; bat if the prom:ters went to Parliament, perbaps the rame 
difficulty might not occur, as a special provision might be put in 
the Act. 

Mr. WEDDERBuRN, K. C., said that the decision in this case would, 
of course, affect the decisions in the other cases, and he asked if 
the Committee would hear sometbing from the other promoters 
before giving а decision. 

Bir RALPH LirrLER, K C., said he was concerned in an un- 
opposed order, and would like the opportunity of being heard. 

The CHAIMAN said the decision of the Committee was not to 
insert the provision in the unopposed orders. It was only in the 
case of the oppored. Where it was d to, as in the case of the 
Huddersfield Order, they would insert a clause, but where it was not 
asked for, they did not pro to insert it. 

Mr. WEDDBERBURN said that when a decision was once come to in 
this cave, it would be rather hopeless when an exactly similar саге 
came up to expe +t а different decision. 

The CHAIBMAN: I rather fear so. 

Mr. Pappon suggested that the Committee should hear the 
different cases, and reserve their decision till the last one was beard. 

The Committee assented to this course being adopted. 

Mr. Pappox, for the gas companies, then read the following clause, 
which, be suggested, shou!d be inserted in the orders :— 


CLAUSE 74. 


“1. Within one month of the date on which the uadertakers 
һһа!1 make op their annual statement of accounts, in pursuance of 
Sec. 9 of the Electric Lighting Act, 1882, they ahall in each and 
every year publish such statement of accounts in the same form, 
and the same shall be made up as aforesaid by inserting such 
accounts in each of two successive weeks in a local newspaper 
circulating in the district. 

"In case the undertakers make default in complying with tbe 
provisions of this sub-section, they shall be liable to a penalty not 
exceeding 40s. for each day during which such default continues. 

2. The undertakers shall, at the expiration of the period of three 
years from the date of the passing of the Act confirming tbis order, 
and thereafter at the expiration of every further period of three 
years, revise, fix, and thereafter maintain the prices to be charged 
for energy to be supplied by them for the then ensuing three years 
(but not exceeding the maximum prices specified in this order), 
80 that as far as reasonably practicable there shall ba no deficiency 
of income to be charged upon or paid out of the local rate, as 
defined in the schedule to the Electric Lightiug Act, 1882, aud so 
tbat the annual revenus of the uadertaking shall not be less than 
the annual expenditure (which expression shall for the purposes of 
this section include charges on revenue acc unf and charges for 
interest on moneys borrowed, and instalments of principal and 
sinking fund); and in estimating tha expenditure for апу such 
period after th з first revisioa of prices under this section, the under- 
takers shall take iato account and provide for any deficiency of 
income in any former period of three years. 

“3. In every year after the expiration of one year from the date 
of the first revision of prices under Bub-sec. 2 of this section, the 
auditor pressribed by the Electric Lightiag Acte, 1882 and 1888, in 


re»pect of the uodertaking sball witbin 14 days of the completion 


of the audit in each year of the accounts of the undertaking, report 
to the Board of Trade whether the undertaking has, during tho year 
to which such audit relates, been carried on so that there was no defi- 
ciency of income for such year, to be charged or chargeable upon the 
local rates, as hereinbefore defined, and whether tbe prices our - 
rent at the date of such audit are sufficient to make the annual 
revenue of the undertaking equal to the annual expenditure, and if 
such auditor report that soch current prices are not sufficient for 
such p the Board of Trade shall forthwith fix the price to be 
charged by the undertakers for encrgy to ba supplied by them 
during the remainder of the then current period of three years, so 
that, so far as reasonably practicable, һе annual revenue of the 
undertaking shall not be less than the annual expenditure. 

" 4. Nothing in this section shall prevent the undertakers from 
entering into contracte for periods extending beyond the periods at 
which any revision may take place under the provision of this 
section on special terms under special circumstances not applicable 
to ordinary consumers, but each such contract shal] provide that the 
price to be charged for energy supplied under such contract shall 


either (a) be subject to revision at the periods of revision ided 
for in this section, or (b) vary pari passu with any v on of 


prices charged to ordinary consumers made during the existence of 
such contract, provided that tbe undertakers shall not, without their 
consent, be required to accept any price lower ап the minimum 
price mentioned in such contract. 

“ 5. Subject to the provisions of this section, the undertakers may, 
if they think fit, at the end of each year, revise the prices (other 
than prices fized by the Board of Trade) to be charged for energy 
to be supplied by them. 

" 6. There shall not be made against the distr.ct rate, or any other 
rate, for energy used by tbe undertak»rs for street lighting or any 
other purpose, a charge at a higher price tba 1 that charged con- 
sumers using energy for similar purposes, and for the like hours of 
supply." 

The clàusc submitted by Mr. Vesey Knox fer the Maidenhead 
Order, he contended, did not put into practice the decision of the 
Committee. For instance, the first section of Mr. Knox’s clause 
dealt with publication, and Mr. Knox suggested that a municipality, 
with its large organisation and important ünancial position, was 
afraid of the trifling expense sought to be imposed on it of publish- 
ing the accounts in сгіспзо The position of tbe gas company was 
that of & ratepayer only, and in asking for this publication of 
accounts, they represented the whole of the ratepayere. Their whole 
object was that the position of the undertakiog should be properly 
known, and to simply put a notice in the paper that the accounts 
were ready, and leave it to the ratepayers to bey thcm, would defeat 
that object, for they knew thc ordinary ratepayer would not pay 
for the accounts, Не submitted that Mr. Knox's clause defeated 
the whole point ав to publ:cation. 

The CHAIBMAN asked if the provisioa as to publication made in 
the gas company's clause had any precedent. 

Mr. PAppoN said it embodied the spirit of the Electric Lighting 
Act of 1882. 

Tbe CHAIBMAN: But that does not enforce publication in news- 
papers? 

Mr. Pappon said tbe Act stated that the accounts should be 
үч in such maaner as may from time to time be prescribed 

y the Board of Trade. What the gas company suggested was 
that it should be published in the newspapers. He suggested 
pro on by advertisement, while Mr. Knox's clause would still 

евр the accounts in the background. On Вес. 2 of Mr. Knox's 
clause, they were at grave issue, because although the clause to a 
certain extent reflected the recommendations of the Committee, yet 
it took the whole of the efficiency out of them by an omission 
which was met in the last three Jines of the gas companies’ section, 
viz., " After the first revision of prices under this section, the uadeg- 
takers shall take iot» a count and provide for any deficiency of 
income in avy former period of three years.” He contended that 
those woris were essential, or otherwise the three years would be a 
period in which they could exercise their extravagance and not be 
answerable for it in any way. He could understand the municipal 
authorities objecting to it if it was a question of oae year, but this 
gave them three years, and when the day of reckoning came he 
asked that they should look back and make good any loss. 

The CHAIRMAN: Do you mean the first three years after the pass- 
ing of the Act? 

Mr. Pappon: Certainly. 

The CHaIRMAN: For instance, in this case are they to take into 
account any deficiency between 1904 and 1907 ? 

Mr. WEDDEBBURN pointed out that the gas companies’ clause was 
inconsistent. | 

The CHAIRMAN said he did not know whether Mr. Paddon was 
asking that the deficiency should be made good in the first three 
years of the undertaking, or in the three years after the revision. 

Mr. PaDpox ва.ӣ what he asked for was that when they fixed the 
price for the next three years, going up to six years, then any loss 
which might bave been made 1n ine first three years should have 
been adjusted by the end of the six years. 

The CHAIRMAN : If you meant that, then your clause does not 
вау во. ) 

Mr. Pappon said that the third section of the gas companies’ 
clause simply provided the machinery for ensuring that the prin- 
ciple of the previous section was carried out. Wita regard to the 
Board of Trade allowing contra ts, he submitted that if a person 
entered into a contract, and subsequent adjustments had to be 
made, it was no hardship. Inasmuch as those contracts represented 
a large proportion of the business which a municipality might 
engage ia, the suggestion rather vitiated the general principle of 
the clause. 
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Mr. Knox replied to Mr. Paddon, and contended that his clause 
cartied ont the decision of the Committee. | 

Mr. ParHAM, who sppeared for the Board of Trade, said he woul 
not ре any opinion on the clause generally, only во far as it 
re to duties to be imposed on the Besrd of Trade. Certain 
duties were put upon the auditor, but that the Board of Trade had 
nothing to do with. The Board of Trade only appointed auditors in 
the саве of companies. In the case of local authorities, the auditors 
were appointed by the corporstions or by the Looal Goverument 
Board. It had been suggested that Sub-sec. 3 of the clause of the 
gas companies seemed to make the revision annuos] instead of 
triennial. The Board of Trade were not interested in that, but they 
did object very strongly indeed to the duty being imposed on them. 
They had no staff for the purpose ard it would be neceseary to hold 
a local inquiry into the circamstances of each case, and it would be 
а very expensive and very troublesome duty, which the Board of 
Trade was quite unable to uudcrtake. It would not only affect 
electric lighting, bat would form s precedent for other things. The 
Board of Trade had never been called upon to fix actual prices. 
They fixed maximum prices sometimes. It was quite impossible 
for the Board of Trade to know all the exigencies of local trade, aud 
it would be a very complicated duty to fix actual prices, and impos- 
sible for them to undertake the duty. The only remark he bad to 
make as to the clause of the promoters, was that the Board objected 
to the duty sought to be imposed on them as to contracts. It might 
not ba so objectionable if it were limited to statutory undertakings 
like tramways, but if the Board of Trade had to go into the ques- 
tion of contracte for hotela in E and Yorkshire, they might 
be called upon to decide contacts for every cotton mill and large 
place of business, and that was а duty they did not think they could 
undertake. 

Mr. Pappon said the companies were quite willing to abide by 
the decision of any official of the Board of Trade, or of an arbitrator 
appointed by the Board of Trade. 

Mr. Нотснінвои then submitted the same clause as that read 
by Mr. Knox for insertion in the Hampton Wick order. 

Mr. WEDDERBURN also submitted the clause for the Coomb? and 
Malden order. He said all the promoters had met together and 
agreed upon the clause, and he asked the chairman to вау whether 
the time had not arrived when they could take one of the clauses as 
a basis to work upon. 

The CHAIRMAN sgid the Committee would take Mr. Knox's clause 
as a basis to work upon. 

Mr. Мирреавови, in reply, contended that they ought to have 
some power to go before a tribunal іп a special case and вау, 
“ unless we саз make a contract within three years we shall be pre- 
judiced." There certainly ought to be an opportunity to do some- 
thing in & special case. The question was what was tbe best 
tribunal. They had thought that the Board of Trade would be the 
best, but they had found that that was impossible on account of the 
Board of Trade's unwillingness to undertake further duties. With 

to the to advertise, it did not follow that all the 
inhabitants would read the tame paper. He ventared to think that 
in five years’ time not half-a-dozen copies would be wanted if the 
details were publiske1 in a special form and charged for. 

Mr. BLENNEBHASSETT (for Bath) considered the newspaper idea a 
waste of money. Tuere was one question of great importance; it 
was the clause dealing with public lighting. That question bad not 
been raised until now by the gas company. · d 

The CHAIRMAN asked if the gas company were asking for the 
classe now. "M 

Mr. TuHaSsIGEB, for the gas company, said they were. 

Mr. BLENRERHASSETT said that he had not heard one single word 
aboat the public lightiag until jast then. He asked the Committee 
to өзу that so far as Bath was concerned that matter was disposed 


of. The question was one of considerable importance, and he had 


several witnesses whom he would have called, but as the matter bad 


not been raised he had sent the witnesses away. Не would not go 


into the merits of the clause, because he would ask the Committee to 
say that that matter could not be reopened. It was an attempt to 
get the clause at the last moment. 

Mr. TuxssiGEB (for the Bath Gas Co.) asked that the Committee 
should consider the matter. It was not a question of evidence at 
all, but a question of principle. The clause was not inconsistent 
with the Bermondsey clause. 

Mr. BLEXNERHASSETT reminded the Committee that he had re- 
frained from argaing the clause. | | 

The CHAIRMAN said that he must say that the whole matter was 
very inconvenient. 

Mr. BLERKBRHASSETT offered to bring his witnesses another day, 
when he would be willing for the matter to be discussed. | 

Mr. Тнказзтойв said that his argument was that the clause was an 

lication of part of the Bermondsey clause. EE 
OHAIRMAM said that if that were so it ought to have been 
brought up when the other clauses were brought up. After farther 
discussion, he said that he was afraid that he must rule that the 


‘counsel for the gas company could not be heard. 


A lengthy argument ensued as to whether Mr. Paddon could be 
beard on the om pa Mr. Paddon contending that when he 
addressed the Committee, although he did not specifically refer to 
the clanse, yet he intended his remarks to covef it. The room was 
cleared, and the. Committee decided that they could not hear 


The Committee then considered which clause tbey should adopt, 
theie deliberations some half an hour. On the readmission 
of parties, the CuHAIRMAN said that the Committee had decided to 
adopt the clause 1 Mr. Knox, amended as follows:  . 

^1. The undertakers » 60 soon as the annual statement of 
ante of. the under the order, and under the 
Maidenhead Biecirio Lighting Order, 1896, has been filled up in the 


form prescribed by the Board 6f Trade under the Electric Lighting 
Act, 1882, publish in a newspaper circulating in ths borough а 
notification that such statement of a^couats bas been filled ор, and 
that copies of it сап be obtained at the offices of tha undertakers at 
а price not exceeding 1s. а copy, and such pub'ication shall ba in 
addition to and not in substitution for апу publications prescribed 
by the Board of Trade under the Electric Lighting Act, 1882. 

"2. The undertakers shall, on the expiration of the third com- 


‘plete financial year after they have commenced to supply electrical 


energy under this order, and on the expiration of each third 
snoceeding year, reconsider and, if necessary, revise so far as is 
reasonably practicable, and thereafter maintain the scales of prices 
charged for electrical energy under this order, and under the 
Maidenhead Electric Lighting Order, 1898, respectively, so that 


no rate will be required for the purpose of defraying the future 


expenses of the said undertakings during the next three years; 
provided, nevertheless, that 

" (a) The prices to be charged shall rot exceed the maximum 
prices which may be charged under this order and the Maidenhead 
Electric Lighting Order, 1898, respectively ; 

(5) Toe scale of prices so reconsidered and revised may be 
from time to time in like manner recoasidered and revised by the 
undertakers. 

“3. Nothing in this section contained shall prevent the under- 
takers from entering into contracts for periods which may exteud 
beyond the periods at which any revision may take place under the 
provisions of this section on special terms under special eireum- 
stances not applicable to ordinary customers, but each such con- 
tract shall providethat the price to be charged for energy supplied 
under such contract shall either 

" (a) Be subject to revision at the next triennial revision provided 
for in this section, or | 

„(e) Vary in the same proportion as the prices charged to ordi- 
nary consumers. 

“ Provided that the andertakers shall not without their consent 
be required to accept any price lower than the minimum price 
mentioned in such contract. 


— MM MM —Ó— 


Supply of Electricity Bill.—The following lords have been named 
to form & Select Committee on the above Bill:—Marquis of Bath, 
Earl Ellesmere, Lord Colchester, Lord Stanley of Alderley, and 
Lord Wolverton. The Bill proposes a number of important altera- 
tions іп the Electric Lighting Acte. By Clause 1 it authorises the 
the Board of Trade by provisional order to authorise any local 
authority, company, or person, who are authorised by any pro- 
visional order or Act of Parliament to supply electricity in any 
area, to acquire compulsorily for the purpose of a generating station 
any land specified in the order, whether situated within or without 
the area of supply, and, in the case of a local authority, whether 
situated within or without their district. In Clause 3 the Board of 
Trade may, by provisional order, authorise any company or person 
to supply electricity in bulk to any local authority, company, or 
perso», authorised to supply electricity io any area, for the purpose 
of distribution by that local authority, company, or person in the 
area. Clause 4 sets out that the Board of Trade may, by provi- 
sional order, exclude the application of the power of purchase given 
by Sec. 2 of the Electric Lighting Act, 1888, as respects the whole or 
апу part of any undertaking authorised after the passing of the Act, 
to which they consider it is inapplicable, either by reason of the 
undertaking not being such as can be properly carried out by local 
authorities, or by reason of any other special circumstances affecting 
the undertakiog. The Board of Trade may also, where they think 
fit, by provisional order, allow of the exercise of electric lighting 
powers by authorities jointly. 

Rotherham Corporation Bill.—The omnibus Bill promoted by the 
Rotherham Corporation came before Mr. Heywood Johnstone's 
Select Committee of the House of Commons on Wednesday, Jane 
22nd. Mr. Gerald Fitsgerald opened the case for the promoters. 
Having dealt with the gas and water proposals in the Bill, couns-l 
proceeded to deal with the electrical section of the measure. He 
said that the Corporation's electrical undertaking was authorised by 
a provisional order in 1898, and they commenced supplying ia 
1901. Altogether, they kad spent about £45,455 on the under- 
taking, and supplied their own tramways, which were authorised in 
1900, and opened in 1903. The Bill proposed to empower the 
Corporation to construct a number of short lengths of tramways, and 
to give them further powers in relation to the supply of electrical 
energy without the borough. One of the clauses was to empower 
the promoters to make an allowance by way of discount, not exceed- 
ing the rate of 10 per cent. on the amount due in respect of any 
charges for electrical energy supplied by them if paid within a 
certain time. The Corporation also took power to supply fittings. 
The Committee the preamble, so far as the electrical sections 
were concerned, but limited the discount allowance to 5 per cent. 

tion withdrawn.—The Barry Railway Co. has withdrawn its 
opposition to the Caerphilly order in Electric Ligbting Confirmation 
Order Bill (No 8), and the National Telephone Oo. its opposition to 
the Harrogate Waterworks Tramway. Tue Lancashire and York- 
shire Railway has also withdrawn its petition to the West Riding 
Tramways Bill, and as there are no other opponents the Bill will go 
to the Unopposed Bill Committae. All opposition has been with- 
drawn to the Radoliffe Tramways and Improvements Bill. 

Belfast and North-East Ireland Electricity and Power Gas Bill.— 
The Bill came on Tuesday before Lord Morley's Committee of the 
House of Lords on Unopposed Bills, and was ordered to be reported 


New Committeez.—A House of Lords Committee, consisting of 
Кат! Lauderdale, Earl Bradford, Lord Clements, Lord Chesham, and 
Lord Elphinstone has been appointed to consider the following 
Bills :—Electric Light Provisional Order No. 4; Kingswood Order, 
which is opposed; Tramways Confirmation No. 1 Bill; and the 
5 United Tramways Bill. The Committee will meet on 
July 4th. 

Royal Assen. — The Speaker has reported that the Royal Assent 
has been given to the following Bills: —Electrio Lighting Orders Con- 
firmation No.1 Act; Great Northern and City Railway Act; Metro- 
politan Railway Act; Govan Electric Lighting (Further powers) ; 
Chesterfield Corporation Tramways and Improvements; Bt. Maryle- 
_ bone Electric Lighting Act; Lancashire Electric Power Act; and 
the Preston, Chorley and Horwich Tramways Act. 

Barrow-in-Furness C ation Bill. — Sir Henry Aubrey 
Fletcher's Select Committee of the House of Commons has passed 
the preamble of the above Bill, which, amonget other things, 
provides for the construction of a short length of tramway, and 
authorises the Corporation to borrow £18,000 for tramway 
purposes. 

Petitions.— Messrs. T. B. Clarke Thornhill and E. Woodhouse are 
opposing the Calverley U.D.O. order in the Electric Lighting Con- 
firmation Order Bill (No. 1); the London, Oamberwell, and Dul- 
wich Tramway Co. has deposited а petition in the Private Bill 
Office of the House of Lords, relating to the London County 
Council Tramways Bill. 


Ld 


BUSINESS NOTES. 


Electrical Wares Exported. 

WREE ENDING JUNE 807TH, 1908. WEEK ENDING JUNE 28TH, 1904. 
Adelaide T „ Value £17 Alexandria .. T . Value £40 
Alexandria .. os oe ee 28 Amsterdam .. $e = .. 186 
Amsterdam .. s vs . 126 Antwerp. Eleo.fuses .. , 888 
Auckland - vs s 80 Auckland. is és .. 2191 
Bengkok Tm oe 40 Bangkok .. ER is bus 18 
Bombay К ee ee is 29 Bombay ЕЎ s $5 Ti 98 

vi 'Teleg. mat. .. . 178 »" Elec. machinery  .. 87 
Buenos Ayres "T ae » 111 M Teleg. mat. vs 40 
Calcutta  .. T s . 466 Bordeaux .. M £x ey 17 

E Teleg. mat... . 784 Brisbane ... 96 
Cape Town .. oe T .. 9,085 Buenos Ayres... 2» .. 878 
Constantinople... - .. 105 Calcutta  .. ee ss . 341 
Delagoa Bay Pes - . . 121 i Teleg. mat .. .. 100 
Durban e se 55 5. nil | Canary Islands а SQ 025 

a Teleg. mat, .. 888 Cape Town .. xs a e 1105 
East London ёз s .. 825 "i Teleg. mat. .. 677 
Hamburg. Teleg. mat. 970 Colombo .. .. e oo N 
Hobart es ve ee e 900 9 Teleg. mat. ee ee 67 
Lisbon. Telephones... s 42 Delagoa Bay 93 $4 . 460 
Melbourne ae ee @e ee 806 Durban ee ee ee 0 196 
Montreal js ee ~ 49 i Teleg. mat. s .. 88 
Ostend ee ee ee ee 40 Ghent ee oe ee eo 44 

erth ee ee ee ee eo 899 Gibraltar ee ee ee ee 82 
Port Elizabeth  .. T $3 80 „ Elec. machinery .. 1,046 
Rotterdam .. s ES xa 18 Halifax m 5 . 105 
Ban Sebastian .. e .. 88 Hamburg... RA js id 15 
Santander T ve T 20 | » Teleg. mat. .. .. 160 
Shanghai э ee ee oe 21 i Hobart ee ee een ee 16 
Bydne Hong Kong.. vs . u 


; Teleg. mat. T T h | m Elec. machinery. 88 
Yokohama 228 és ne .. 108 Madras. Teleg. mat .. 599 


| Melbourne .. ea y Ws 96 
| Ostend oe ee ee ee 8 
t Perth ee ee ee в 87 
Port Elizabeth .. ds .. 1,298 
| » Elec.machinery 98 
| Rouen c og AI. orga 2 
! ang ео oe ee oe 
| „ Teleg. mat . 108 
fydney T 88 T „ 117 
| Tientsin .. és ав we 17 
Wellington. Elec. cars.. 8,780 
| Yokohama .. 44 
'l'otal éa £17,790 Total ee £12,949 


Foreign Goods Transhipped. 
Auckland. Elec. mat. Value 119 Barbadoes. Elec. appris. Value 82 


East London. Elec. mat. T 


Telephones .. 170 Canary Islands. Eleo, apprts. 184 


Melbourne. Elec. mat... ex 18 Durban. Elec.instruments .. 48 
Total wa .. £218 Total.. .. £819 


Messrs. Johnson & Phillips’s Cable Factory.— 
Mesers. Johnson & Phillips have now completed the recent 
extensions to their cable department; we understand that the 
new shops include the very latest equipment for the manufacture of 
dry-core telephone cables, and they are at present engaged on an 
order for the General Post Office amounting to some 730 miles. 
The whole of the new machinery is of their own design and manu- 
facture, as also are all the motors and electric power plant used in 
‘the factory, and it is satisfactory to know that this system of 
driving shows a considerable saving over the former method of 
using separate steam engines. A construction and cable-laying 
department has now been organised, and is fully employed on 
Admiralty contracts for the Portsmouth and Pembroke Dockyarda, 
as well as cable-laying at Handsworth, Weymouth, Birkenhead and 
lpswich extensions. We understand that at the end of the present 
financial year the firm propose opening a vulcanised bitumen 
shop, and laying down certain wire-drawing plant for drawing their 
own copper wire. 


Cooling Towers.—We learn that Messrs. Matthews and 
Xates, Ltd., of Bwinton, have just recently supplied Messrs. Donat 
and Co., of Manchester, with the 9-ft. fans for the Preston Corpora- 
tion towers, and also the Klein Engineering Oo., Ltd., with similar 
fans for Oaloutta, 


Calcutta. Eleo, apprts... . 210 
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Self-Aligning Trolley Head.—The difficulty of quickly 
replacing a de-wired trolley wheel of the swivelling type upon the 
trolley wire is a constant source of irritation and delay, and many 
attempts have been made to devise means to facilitate the process. 
The accompanying illustrations show a very simple device, the 


invention of Мг. F. H. Hadfield, of Durban, S. A. (London addreas, 
c/o Messrs. Geo. Curling, Wyman & Co., 58-59, Banhill Row, E. C.). 
As will readily be gathered from the figures, wben the wheel is off the 
wire, the spindle is pressed upwards by a strong epring, causing two 
little runnersion arms attached to the spindle to engage with inclined 
panes which bring the wheel into alignment with the pole (fig. 1). 

irectly the wheel is replaced on the wire, the upward pressure of 


Fria. 2. 


the pole forces the wheel carrier downwards upon a ball bearing, ia 
which position the inclined planes are out of gear with the runners, 
and the но is perfectly free to swivel (fig. 2). The head is made 
of magnalium for lightness, and the other parts of bronze. The eim- 
plicity of the device is a strong point in its favour. 


Cowans’ Switchgear.— The following contracts have 
М been booked by Messrs. Cowans, Ltd., of Victoria Street, 
8.W.:— 


El. ix .- H. T. feeder board and extension to generator Loard. 
Acrox.— Extra M. r. main switchboard. 

CarpiF¥F.-— Main L. r. switchboard. 

BnisTOL.— Arc lighting switchboard. 

Royal. Courts or JusTicE.--Main switchboard. 
PoPLAR.—L.T. switchboard for motor-generators, &о, 
FirFE.—Extra н.т. main switchboard. 

Diagram Measurer.—An ingenious instrument, devised 
by Prof. D. A. Low, of East London Technical College, bas been 
introduced by Messrs. Longmans, Green & Co. The device is 
extremely simple, consisting of a sheet of transparent cellu- 
loid, 63 in. x 3 in., printed with a series of equidistant longitudinal 
and transverse lines at right angles. To measure the area ofa 
diagram, the instrument is placed upon it, so that the diagram is 
divided into a number of parallel strips, the area of each of which 
can be at once read off, and added together by a simple process. 
No marks whatever are made on the diagram, and any ordinary 
diagram can be measured with the instrument, despite variations in 
length. A variety of set squares, tee-squases, protractors, &o., 
devised by Prof. Low, is also obtainable from Messrs, Longmans, 
Green & Co., at 39, Paternoster Row, E. C. 


Australia.— The Australian Customs authorities have 
lately given a decision to the effect that Auto · transformers, not 
being static transformers, are to be classified, for purposes of import 
duty, as machinery appliances, n. e. i. electrical,” the duty being 123 
per cent. ad valorem. 


A. B. P. Batteries.— The A. B. P. Accumulator Co., Ltd., 
have just completed the erection of a battery consisting of 256 cells 
at the Leek electricity generating station, and one of 250 cells of their 
28-plate type at the Corporation power station, Northampton. 
They have also delivered a complete battery of 58 27-plate cells to 
Constantinople. 


pd. 
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Bankruptcy Proceedings,.—The public examination 
waa held on Tuesday at the London Bankruptcy Court, before Mr. 
Registrar Linklater, of Charles Anbery Smith, electrical engineer, 
13, King Street, Regent Street, W., who applied to pass upon 
scoounts showing liabilities £644 10s. 1d., and assets valued at 
£778 198. 11d. Questioned by Mr. E. B. Grey, Official Receiver, 
the debtor said the business was established by hie grandfather in 
1846, and was carried on by his father until June, 1901. The 
latter then died, leaving the business to the widow, who continued 
it under witness's management, until the following September, 
when she transferred it to him under a verbal arrangement that he 
should pay her £900 for the outstanding book debts, and should 
take over the other assets and all the liabilities. — Witness 
continued the business under the old style of O. J. Smith, until 
March 29th last, when Mesers. Bolding & Son obtained a judgement, 
lvied execution, and subeequently sold off the effeots on the 
premises Witness since taking over the business had collected 
put of the book debts, and had paid sums on account to his 
mother, who was now a creditor for £500. He had not returned 
that as a debt in the statement of affairs, because he did not 
antici pate that any claim would be made by his mother. That debt 
woold increase his liabilities to £1,144, and would consequently 
convert his surplus to a deficiency. He attributed his failure to 
want of capital, bad debts, depression in trade, and inability to 
collect the book debts, This was his first failure. The debtor was 
also questioned by Mr. Frank Brough, on behalf of Mr. R. J. Ward, 
the trasteee, and the examination was then ordered to be con- 
cluded. Appended is a list of the principal creditors, viz. :— 


UNSRCURED. 
Builders' Material Supply Stores э А © . #1114 6 
Baxter & Caunter ee ee ee ГД) ee e. ө ё 19 2 1 
Balding вова wk 4 $i i SEN cs 94 6 8 
Со... ee ee е • ae ee ГЕ] 18 19 0 
Edison and Swan United Electric Light Co., Ltd. 86 6 8 
Electrical Cy} . ee eo oe oe oo 10 8 6 
Electrical Sundries Co. .. ie ee $3 1110 0 
Hope, Altred J. ee ee ee ee oe 11 14 6 
Pfeil, Stedall & Воп ВР oe a s m 2% W 11 11 
Smith, J. & W. 3. . 44 11 7 
„ ee ee ee ee oe .* oe oo " io 0 
right, J. : 
Th C. [E oe 0 0 ae ee ee 10 0 
Beer, Hasluck & Co : 19 6 0 
э 0 ea ee ee 10 0 0 
PREFERENTIAL. 

Rent oe ee ee ee ee ee ee о 6 ee £50 0 0 * 
Income-tax ee ө» [3] oe ee ee ee ее 17 8 4 
Wages oe oe ee * . 18 14 4 


Dissolutions and Liquidations.—The Reliance Electric 
Co., Ltd., of Manchester, is winding up, with Mr. E. W. Bundy, 85, 
Phillips Park Road, Bradford, Manchester, as liquidator. 

Meserg. H. Turner and O. R. D. Bearcroft (H. Turner & Oo., elec- 
trical engineers, 15, New Broad Street, Е.С.) have dissolved partner- 
ship. Mr. Bearcroft will attend to debts. 

The Thames Valley Launch Co., Ltd., is winding up, with Mr. 
Р, J. Saffery, of 14, Old Jewry Cham bers, E. O., as liquidator. 

Before Mr. Justice Buckley in the Winding-up Court on 
Tuesday, the petition of Estler Bros. in reference to Messrs. 
Ferranti, Ltd., was heard. It was stated that the late 
Mr. Justice Byrne had appointed a provisional liquidator; 
the debenture-holders had got possession, and there being 
contracts, which were liable to forfeiture, an order was made 
giving effect to an arrangement between the debenture-holders and 
creditors. The matter had stood over from time to time pending 
the completian of a scheme of reconstruction, which was still ander 
consideration. Mr. George Henderson added that the amount to be 
received in respect of the valuable orders to be carried out by the 
provisional liquidator was about £70,000. After paying everybody 
there would be left about £25,000 as working capital, and this was 
considered sufficient. His Lordship granted a further adjournment 
to August 2nd to allow of the perfection of the scheme. 


. Book Notices. Pocket-Book of Useful Formule and 
Memoranda for Civil and Mechanical Engineers” (25th edition). By 
Bir Guilford L., Henry B., and Walter H. Molesworth. London: 
E. & F. N. Spon, Ltd. 6s. | 

" Blectricity in Agriculture." By Prof. S. Lemström. London: 
The Electrician Printing and Publishing Oo., Ltd. 33. 6d. » 

We have received а copy of the Jubilee issue of The British 
Journal of Photography, in which we find the portraits of the 
fathers of photography. It is well worthy of а place on the library 
shelf for future referenoe, being full of interesting matter, both for 
professionals and amateurs. 


The Great Eastern Railway Co. has, as usual, issued some exhaus-. 


tive handbooks for the pnrpose of guiding the would-be holiday 
maker. One is entitled Holidays ia the Eastern Counties," and 
sets forth the attractions of those parts, giving some taking sketches 
and half-tone illastrations. Another is a full list of farmhouses 
and country lodgings. 

We have received a copy of the Special Electric Power number of 
Cassier's Magazine for June. It is devoted entirely to articles (well 
illus£rated as usaal) on the subjects of electric power, its transmis- 
sion and distribation (2s. 6d.). 

" Electric Motors.” Ву Н. М. Hobart. London: Whittaker aud 
Co. 12s. 6d. net. 

For Sale.—The Ayr Corporation electricity department is 
offering a number of Aron alternating-current meters for sale. See 
our advertisement pages to-day. 

The Exeter tion is offering various engines, alternators, 
ere lighting machines, meters, &., for sale, consequent upon the 
abange of systema, Some partieulars are given among our advertise- 


Electrical Pumping in Collieries,—We ure informed 
that Mesars. E. Scott & Mountain, Ltd., of Newcastle, have recently 
secured a contract from the Ashington Coal Co., Ltd., for an exten- 
sive installation of electrical pumping machinery for their Ashington 
collieries. The current will be taken in two circuits from the main 
switchboard in the generating room, one circuit being taken down 
the Bothal shaft, and the second circuit down the Carl shaft; 
from the bottom of these shafts the three-phase current will be dis- 
tributed at a pressure of 500 volts, to the various pumps underground. 
From the Bothal shaft an existing endless rope haulage gear will be 
driven by a 30-в.н P. electric motor, and from the same cables 
current will be taken to the five seta of pumps with a total capacity 
of 750 gallons per minute, against beads varying from 120 ft. to 329 ft. 
In tbe Carl pit there will be two pumps at the shaft bottom each 
delivering 75 gallons of drinking water per minute, against a head of 
600 ft., and in addition there will be four sets of pumps distributed 
underground having a total capacity of 650 gallons per minate, de- 
livering against heads varying from 150 ft. to 290 ft. In the relief 
pit a set of main shaft pumps will also be provided to deliver 300 
gallons per minute, against a head of 317 ft. The whole of these 
pumps, together with the electric motors, which will be of the three 
phase, slip-ring, induction type, will be of Scott & Mountain’s New- 
castle manufacture. Ther pumps are of their three-throw horizontal 


e. 

he electric motors will be of the three-phase, slip-ring, induction 
type, wound for 500 volts, and all motora will be complete with 
motor-room switchboards. In the shafts the cables will be of the 
three-core type, armoured with galvanised iron wires, and under- 
ground, the in-by cables will also be of the three-core type, 
unarmoured, but suitably supported. It is claimed that tbis installa- 
tion, when completed, will be the largest three-phase electric pump- 
ing installation in the North of England. The same firm, we also 
understand, have a considerable number of other contracts in hand 
for collieries, &c., including :— 


Consett Iron Co.—Plant delivering 4,000 gallons per minute against a head of 
800 ft 


Croxdale Colliery.—9,000 gallons per minute, 720 ft. head. 

Bekermet Mines, Cumberland.—600 gallons per minute, 1,300 ft. 

Harton Coal Co.—Three sets of pumps delivering collectively 700 gallona per 
minute, 1,600 ft. head. 

Benwell Colliery.—800 gallons per minute, 600 ft. head. 


Catalogues and Lists.—Another addition to the set of 
pamphlets published by the Brrrise WxsriNGHOUSB Co. has 
reached us. It contains an illustrated description of the steam 
turbine installation of the Yale and Towne Manufacturing Co, of 
Btamford, Conn. 

A catalogue of tangential water-wheels has been sent to us by 
the ABNER DOBLE Co., of San Francisco. 

Mn. C. R. Heap, of Victoria Street, S. W., is sending out а 12 pp. 
descriptive list of the Bogue dynamos for electro-plating, electro- 
typing, and general electrolytic work. Mr. Heap has the sole 
agency for these machines in the United Kingdom. Ў 

Mzssns. J. Hopxinson & Co., Ltp, of Huddersfield, have this 
week published an excellently got-upi! catalogue (52 pp. art print - 
ing with numerous half-tone pictures) detailing their safety valves, 
which at this date need little introduction to a central station engi- 
neer. The patent Duad,” “ Voc," Sprivoc, “ Davoc,” “ Trivoc,” 
“ Marivoc,” Dulam,“ “Ipsed,” “ Dused,” ''Sprised," and various 


- other types of safety and relief valves and accessories are shown. 


Sizes and prices are tabulated. 

Messrs. JAMES CARTER & Sons, of Btalybridge, are issuing a new 
eircular relating to their fuel eoonomiser (Pembley patents) A 
description with some large sectional and otber views, ie given, 
also extracts from testimonials, disgrams of comparative results in 
heating efficiency, results of experiments on the heat abeorptive 
power of water and other interesting information. 

The surface condensing plant installed at the Manx electric rail- 
way power house at Laxey is described in a list received from the 
Mrnanzms, Watson Co., of Glasgow. 

Sheet No. 87 of Messrs. E. Е. Mox series, describes their No. 87 
type distributing boards. | 

Some new circulars of Luna flame arc lamps, electric fans, 
electric measuring instruments, high tension switchboards, electric 
pumping plant, generating and other machinery for mining installa- 
tions, portable drilling machines, &c., have been received from the 
ErzcTBICAL Co., Lrp., of Charing Cross Road, W. O. 

"The Sox ErEcTRICAL Co, Lrp., of Charing Cross Road, W. O., 
have issued a new list of fan motors for various types of faus for the 
current season: A special line is the electric punkah fan, which is 
claimed to be in results the nearest pomible approach to the 
Indian hand-pulled punkah. Ceiling and wall and desk types of 
fans for alternating and continuous current circuits are shown and 

riced. 

E The Dinmor ВрлмІЗН TrLEOBATRH Co. has issued a small hand- 
book of some 20 pages, giving particulars of its lines, also the 
tariff of charges and rules and regulations which come into force on 
July 1st. 


The HonsFALL Destructor Co., LTD. of Leeds, has issued a 
new edition of its Details" catalogue in which some of the latest 
special features embodied in the Horsfall system are referred to. 
Bome clearly printed illustrations appear of clinkering doora, back- 
feeding doors, hoppers, a patent clinker railway, clinker-crashing 
plant. Views of the commercial and machine-shop departments at 
the Lord Street works are shown. ' 


Refuse Removal.—Mesars. Matthews & Yates, Ltd., of 
Cyclone Works, Swinton, have received a large order from the 
Brush Electrical Engineering Co., Ltd., Loughborough, for a 
2008 collecting plant im connection with their car-building 
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Receiving Order.—We understand that a receiving 
order has been made against H. Binko & Co., electrical and general 
engineers, on the action of a large creditor of the Patent Speaking 
Tube Co., Ltd., for which company they guaranteed several thousand 
pounds. There is a lawsuit for a claim of £15,000 now pending 
between the Patent Speaking Tube Co. and the Commercial Union 
Assurance Co., and if this is decided in favour of the plaintiffs there 
will, it is stated, be more than sufficient to pay all liabilities. The 
liabilities of the general electrical business are said to be very 
small, and to be more than covered by book debts and other assets. 


France.—The balance-sheet of the Compagnie Continen- 
tale Edison, of Paris, for the last financial year shows a profit of 
£42,440, as compared with; £42,768 in the preceding 12 months. 


Imports of Foreign Electrical Goods and Apparatus. 
— While the imports of foreign electrical machinery into this country 
show a slight d those of electrical goods and apparatus con- 
tinue to steadily advance, the value of such imports during May last 
having amounted to £60,931, as compared with only £58,937 in the 
preceding month. For the five months ending with May, the returns 
show that the imports of foreign electrical goods and apparatus into 
the United Kingdom reached a total of £327,928, which contrasts 
with only £300,480 in the corresponding period of last year, and 
£283,702 in the first five months of 1902, 


Heathman’s Trestles.— Messrs. J. Н. Heathman & Co., 
of Parson's Green, S.W., are now supplying a new folding hoist 
trestle of special design, which is claimed to be particularly suitable 
for raising and lowering accumulators in electrical stations. By its 
aid, it is stated, one man can raise 300 lbs., and rollers are fitted on 
the table, во that the batteries can be slid over on to the shelves 
when the table is raised to the level thereof. The whole thing is 
portable, as it folds up very compactly. 


Trade Announcements,—Messrs. Barr & Stroud have 
now moved into the new works which they have built at Anniesland, 
and their address in future will be Caxton Street, Anniesland, 
Glasgow, W. | 

Readers are asked to take note that the style of The County of 
London and Brush Provincial Electric Lighting Co., Ltd.,“ has 
"a changed to “The County of London Electric Supply 
Co., Ltd.” 

Messrs. Wm. Gard & Co., electrical engineers, of Canterbury, have 
opened a branch establishment at 87, Preston Street, Faversham. 

Messrs. Jaeger Bros., manufacturers of electrical accessories, have 
removed their London office from 39 to 47, Victoria Street, West- 
minster, 8.W. 

Mr. George F. Mackay, has resigned the position held by him 
as manager of the electrical department at Messrs. William ie 
and Co.s worke McAlpine Street, Glasgow, and along with Mr. 
Grier, the late secretary and a director of that company, has joined 
with Mr. Maxwell Telford, electrical engineer and dairy specialist, 
at 338, Pollockshaws Road. The new firm will be known by the 
name of Telford, Grier & Mackay, Ltd., having their offices and 
works at 220—222, Broomielaw, where they will deal with all kinds 
of electrical work. Special attention will be given to the applica- 
tion of electricity to power, mining, and the lighting and ventilating 
of ships. 
all kinds of electrical machinery. Electr 
send trade catalogues and terms. 

Messrs. Saxby & Farmer, Ltd., have removed their head office 
from Kilburn to 53, Victoria Street, Westminster, 8.W., where all 
communications should be addressed. 


cal firms are invited to 


LIGHTING AND POWER NOTES. 


Aston.—The dispute which has arisen between certain 
consumers and the Eloctricity Committee, in regard to the charges 
made for energy, has led to a defence fund being formed, and 
nearly 100 consumers have agreed to share any action at law 
that may be deemed advisable to contest the legality of the Elec- 
tricity Committee's action in regard to the accounts. It has been 
resolved by certain of the ratepayers to obtain legal assistance, 
and to secure the advice of an experienced electrician. 

The Electricity Cemmittee, on the 7th ult, decided that the 
accounts in dispute should be referred to the borough treasurer and 
electrical engineer to be considered on its ‘merits, and to be sub- 
sequently investigated by the Committee, but this suggestion has not 
proved satisfactory in the way of settling the dispute. 


Belfast.—The Harbour Commissioners have decided to 
erect two 4-ton electric cranes on Queen's Quay, as an experiment, 
for working the coal traffic. 


. Bolton.—With the sanction of the B. of T. the T.C. has 
reduced the price of energy for tramway purposes from 1:25d. to 
1:10d. per unit. 


Bo'ness.—The Secretary for Scotland has granted per- 
mission to the T.C. to borrow £25,000 to defray the cost of com- 
pleting the work of the E.L. scheme. The Secretary bad previously 
withheld his consent. It is pointed out that the decision of the 
Becretary is not to be held as treating a precedent, and that the 
whole question of working agreements under Вес. 11 of the H. L. 
Act, as in the Bo'ness Case, is now under review. 


They have also equipped a 5 for the repair of 


Bury (Lancs.).—The Electricity Committee of the T.C. 
has fixed the following charges for energy:—Places of worship, 


offices, banks, workshops, warehouses, public halls, and other short- 
hour consumers, 5d. per unit on the flat rate, instead of 6d. and 3d. 
on the maximum demand system; shops, 444. per unit; hotels, 
public houses, private consumers, &c., 4d. per unit; power, 244. per 
unit, or 3d. on the maximum demand for an average of one hour per 
day, or 1,000 unite per quarter, and 1d. per unit beyond. 


Carnarvon.—The T.C., on the 28га ult., resolved to 
purchase a site for its generating station in Balaclava Road for 
£1,000. Mr. Price White, of Bangor, has been appointed consulting 
engineer to the Corporation at а fee of 100 gvineas. 


Cheltenham.—An indignation meeting of ratepayers 
was held last week to protest against the continued losses on the 
electric lighting undertaking ; resolutions were passed calling upon 
the chairman of the Electricity Committee to resign, and advocat- 
ing the promotion of a special Bill in Parliament for the appoint- 
ment of a Government auditor. It was stated that there was a 
deficit of £17,000 on the undertaking, and the suggestion that the 
bankers who had advanced the money should lose it was received 
with applauee ! 


Chertsey.—The В. of T. has informed the U.D.C. that 
it contemplates revoking the Staines, Egham and Chertsey E.L. 
order, as the Thames Valley Electric Supply Co., Ltd., has not 
moved in tbe matter, and the Council has decided to support the 
revocation of the order. 


Christiania.— The proposed gale of the electricity works 
at Kykkelsond, which are owned by the Schuckert Electricity Co., 
has not keen carried into effect. The municipal authorities made an 
offer of 540 million kronen for the works, whereas the Schuckert 
Co. demanded 5°75 millions, which bas, however, been refased by 
52 votes to 30. | 


Cromer.— On the 27th ult., by invitation of Messrs. 
Edmundson's Blectricity Corporation, many of the townspeople 
visited the electricity works on the occasion of the official 
inspection. | 


Ellon.—The report of a company was submitted to 
the T.C. recently, showing that the cost of in the electric 
light in the burgh would be £2,950. It was to ask if the 
company would proceed with the scheme on iits own initiative, 
when the Council would consider taking over the plant at some 
future date, but it would not bind iteelf in any way. 


Foot's Cray.—The Bexley U.D.C. recently considered 
terms for supplying electricity in bulk to the parish, offered on 
behalf of Mr. Б. C. Baines, of Woodford, Essex. Mr. Baines, it 
was stated, was about to purchase the prov. order from the Foot’s 
Cray U.D.O. The terms offered to the holders of the order were 
up to 20,000, the fixed minimum , . per unit, and 23d. per 
unit afterwards up to 100, 000 units. . Mittelbausen, the Bexley 
Council's engineer, recommended the acceptance of Mr. Baines's 
offer, but the Council has resolved to postpone the matter for 
12 months. 


Cermany.— It has been decided to establish an electricity 
works in the town of Schwabmiinchen. 


Hanley.—A loan of £5,800 for E.L. purposes has been 
granted to the T.C. by the L.G.B. 


High Wycombe.— The local E. L. & Power Co. has asked 
the Т.О. whether it is prepared to consider an offer for lighting 
the town by electricity. The Council bas given an affirmative reply, 
providing that the scheme will give improved lighting. 


Holyhead.—The U.D.C. has decided to apply to the 
L G.B. for sanction to borrow an additional £1,000 for the exten- 
sion of mains and electric lighting plant. The tender of the 
National Electric Construction Oo. for carrying out the required 
work for the sum of £1,750 has been accepted. 


Ipswich.—The accounts of the electricity supply depart- 
ment for the period ending March 31st last, show that the total 
expenditure amounted to £2,109, and the total receipts, including 
£1,782 for energy supplied to the tramways, £2,463, leaving a groas 
profit of £354; interest and sinking fund charges amounted to 
£2,517, во that the charge upon the rates was £2,163, 


Kalk Bay.—The Government has assented to the Muni- 
ое negotiating a loan for the purpose of supplying the town 
with electricity. 


Leek.—The U.D.O. has resolved to apply to the L. G. B. 


for sanction to borrow £1,800 for mains extensions. 


Lewisham.—The B.C. has received details from the 
surveyor of the damage done during the разі віх months by public 
companies breaking ор roads and footpaths, and has decided to 
make claims for the following amounts :—Blackheath and Green- 
wich District B. L. Co., £1,085; Lewisham and District E. L. Co., 
€361; Отуна! Palace District H. f. | 
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London.—Sr. Pancras.—At a recent meeting of the 
B.C. the statement of the electric lighting acoounts for the year 
ending March Sist was submitted. The expenditure on capital 
account during the 12 months was £38,677, which brought the total 
capital expenditure up to £460,368. In the following details the 
figures for the preceding year are in ntheses. The total revenue 
for the 12 months was £75,774 (£68,373). Of this £63,143 
(£55,939) was from private consumers; from public lighting and all 
maintenance charges in respect thereto, £11,867 (£11,183). The 
chief items of revenue expenditure were: — Works costa, £29,270; 
law expenses in Colwell and others v. B.C., £1,462; rent, rates and 
taxes, £2,395; special charges, £1,656 ; interest, £13,381; payment 
of instalments, £6,122. The result wasa net profit balance on the 
year of £20,583, as against £16,818 in 1903. It was proposed by 
the Committee to dispose of the surplus, together with the £530 
carried forward at the begioning of the year, as follows :— £2,551 to 
writing down capital; £16,000 to be added to the reserve fund; 
42,319 to be carried forward. The borough treasurer and ac- 
countant reported that a total of £709 had been paid from the 
electricity acconnt last year for incomo-tax. He suggested that 
in fut ure in order to save this payment, either the surplus net 
profits made each year (after providing for depreciation on mains, 
machinery, and plaut, which, approximately, is £5,000 per annum, 
and should be taken from tbe profits yearly to the reserve fund) 
ought to be tranefer:ed to the rates, or the net price of energy 
to tbe consumers should be at regular intervals reduced or adjusted. 
If either of these courses were carried out very little, if anything, 
need be paid in fature for income-tax. The report was adopted 
without discussion. 

FvLHAM.—Energy is to be supplied by the B.C. to the Grand 
Theatre on the following terme:—40,000 units at 3d., 20,000 units 
at 23d., all additional units at 24d., with a minimum annual con- 
sumption equivalent to 2500. The Council is to fix the necessary 
transformers and switchgear, and to run the necessary high-tension 
mains from the nearest sub-station to a chamber to be provided by 
the theatre authorities, such chamber to be absolutely under the 
Council's control, a rental of £10 per annum to be charged by the 
Council for the transformers, &c. The borough electrical engineer 
has pointed out that, if desired, a supply at either 100 or 200 volts 
could be given, and that an additional low-tension supply would be 
brought in from the distributing network outside the theatre. This 
would provide a partial supply should a breakdown occur on the 
transformer oircuit. 

MARYTLBBONB.—At а special meeting of the B. O., on June 28th, 
motions were unanimously adopted to borrow £500,000 from the 
London and Westminster Bauk, and £800,000 from clients of 
Messrs. Pember & Boyle, the interest being at the rate of 34 per 
cent., including commission to the brokers. The loans are to run 
until October 20th next, when they will be paid off with an L. C. O. 
loan, obtained under the Act recently passed. A resolution was 
реггей the treasurer to pay the company on June 30th, the 
date fixed by order of the Court, the sum of £1,248,347 13s. 4d. 
The items making up this were: — Amount of award, £1,212,000 ; 

expenditure, additional to the £80,000 previously paid on 
account, £20,953 16s. €d.; estimated May and June expenditure, 
£12,500; interest on the two foregoing sums, £890 10s. 10s. ; costs 
of the various appearances before the courts, £1,200; proportion of 
rates, £803. " 

HAXPSTEAD.—The B.C. has decided to expend the sum of £356 

erecting an additional eub-station, the main in the Kilburn High 

being now fully loaded. 

Isurxaroxr.—The revenue account for the year ending March 31st 
last, shows a surplus of £1,054, as against a deficiency of £1,496 for 
1902-3. The chief items on the debit side were :—Total works 
costa, incl public lighting, £27,655; interest on loans, £12,180; 
repayment of loans, £6,173. The total revenue from the sale of 
energy amounted to £48,952, and of this sum, £32,705 was re- 
ceived from private consumers. The loans outstanding amount to 
£379,618. | | 

WoorLwICH.—The В.С. has decided to extend its E.L. mains, at 
a cost of £3,637. | 


Lough borough .—The T.O. has received from the L. G. B. 
sanction to borrow £5,000 for E L. purposes. | 


Manchester.—The accounts of the electricity department 
for the year ending March 31st last have just been published. They 
show better results than those of the previous 12 months, a 
net profit being shown of £6,800. There accounts do not 
embrace thore of the tramways department. The committee reporta 
that the capital outlay during the year was £396,805, raking a total 
to March 31st, 1904, of £2,110,432. As no further borr. wing powers 
have been necessary during the period under review, the total still 
stands at £2,246,121. Additional powers, however, are now being 
sought, under resolution of the City Council, to the extent of 
£135,000, principally for extension of mains, and the sanction of the 
L G.B. is expected shortly. On the recommendation of the chief 
engineer, the committee has decided to install two turbo-generators 
at the Dickinson Street generating station of 750 кү. capacity each, 
in place of certain belt-driven sets of smaller візе. Tenders for the 
work were obtained, and a «ntract has been entered into with 
Mesers. C. A. Parsons & Co. for the supply and erection of two 
Parsons-Biemens turbo-generator tets,to the specification of Mr. 
Pearce, and it is expected that both these sets will be completed 
by November 30th next. As to the Stuart Street station, the 
committee that the plant required in connection with Dr. 
Kennedy's installation of 15,000 н.р., and the equipment of the 
various sub-stations in connection has been completed, and all the 
steam plant and electrical apparatus has been run on load at various 


times under ordinary working conditions. Official tests havo been 
carried out, and the results attained proved satisfactory. The con- 
tractors for the additional 12,000 н.р. installation are proceeding 
with the erection of the machinery and plant under Mr. Metsger's 
supervision. It is that the whole will be completed and 
ready for work by the end of January, 1905. ? 

The total output of electricity from the works during the past 
12 months amounted to 38,610,922 units, as com d with 22,198,241 
units in the previous year, an increase of 73:93 per cent. The 
quantity measured and accounted for during the same time was 
31,597,293 units, showing a difference of 7,013,669 units, or 18:17 
per cent., being the quantity not accounted for. The total mileage 
of mains laid at March 31st, 1904, equals 284 miles 1,427 yards. 
The net profit for the year is stated to have been £6,808 126. 7d. 

The development of the undertaking during the last two or 
three years has been very rapid, as shown by some statistics at the 
end of the report. The total Board of Trade units sold in 1895— 
the first full year of work— were 1,168,382. In 1900 the sales had 
risen to 6,355,872. Two years later the figures stood at 10,502,299, 
and last year the units sold smounted to 17,400,228. The 
supply of energy for traction purposes was commenced in 1902, 


.the consumption then being 1,951,990 units, and in the following 


year 7,986,072, whilst in the 12 months ending March 31st last the 
tramways consumed no less than 17,125,857 units. The number of 
units used for public lamps in the city last year was 41,553, or some 
1,200 more than in the previous year, but less than in each of tho 
years 1899, 1900 and 1901. 


1 
Melton Mowbray.—The U.D.C. has accepted the tender 
of the local E L. company for street lighting by electricity for five 
years at £325 per annum. There will be five arc lamps of 1,000-c.r. 
each, three 260 с.р, lamps, four 130-0.р. lamps, 17 25-с.р. lamps, and 
130 25-с.р. lamps. 


Newcastle-under-Lyme.—The opening of the Corpora- 
tion electricity works took place on the 22nd ult. The chairman 
of the Electric Bupply Committee stated that the whole scheme, 
including the laying of the mains, &c., had been completed at a 
cost of £5,400. The number of 8-c.P. lamps connected is 1,994, and 
it was stated that as the present capacity of the plant was only 
2,080 8-0. P., the laying down of additional plant would have to be 
considered. The works adjoin the Corporation gas undertaking, 
and the plant comprises two 60-H.P. Stockport gas engines, by 
Messrs. Andrews & Co., rope driving two 30-xw. E. O. C. generators. 
The switchboard, by Messrs. Crompton & Co., is arranged for a 
three-wire p.c. supply at 230 volts; an E.P.8. battery of 130 cells 
has been installed. The mains were supplied by Messrs. Callender, 
a feeder carrying the total energy required to a pillar in tho centre 
of the town, from which distributors are run over the com- 
pulsory area. The price charged for private lighting is 6d. 
per unit, and it is intended to supply electricity for power 
also. The electrical engineer is Mr. J. Р. Bhoolbred, formerly at 
Stockport. 


Portsmouth. — The T. C., on the recommendation of its 
Roads and Works Committees, has decided to light all the new 
roads in the borough by electricity, at a cost of £3 3s. per lamp, and 
£6 68. per double lamp; for 500 or more, £3 per lampand £6 per 
double lamp, the cost of converting the lamps to be borne by the 


E.L. Committee. 


Retford,—The Retford Town Council has decided to 
employ an expert to act with the Gas Committee in drawing up a 
comprehensive scheme for supplying electricity in the borough. At 
the meeting at which this decision was arrived at, it was stated that 
the T.C. had obtained а prov. order empowering it to supply 
electricity, but that it had expired, and the B. of T. bad refused to 
renew it unless the T.C. was able to show that it was taking steps 
to carry out the work. 


Rosherville.—4A conference has been arranged between 
representatives of Gravesend Corporation and the Northfleet U.D.C., 
in regard to pila per to extend the Gravesend E. L. order so as to 
include Rosherville. 


Sheffield.— On Monday last the new electrical generating 
station of tbe Corporation at N d was formally opened by 
Alderman Styring, chairman of the E.L. Committee. A large com- 

ny, including members of the Council and prominent officials, the 

т Cutler and leading citizens, assembled to wituess the 
ceremony. The Lord Mayor, in opening the proceedings, said he 
considered the occasion marked a distinct step in the advance and 
progress.of municipal undertakings in Sheffield. In the year 
1898, when the electric light undertakiog was taken over by the 
Corporation, the gross revenue was £19,000. For the last financial 
year this amount was increased threefold, whilst the number of 
units supplied showed a fourfold increase. А very pleasant feature 
of the building was to his mind the fact that, so far as the archi- 
tecture wss concerned, the whole of the plans and speciticationg 
were prepared by their own staff, and the works had been carried 
on under their supervision. Mr. В. E. Fedden, the geueral manager 
and engineer, pointed out that in starting the new station they wero 
faced with the difficulty of having to make enormous excavations. 
They found, however, that the soil was suitable for making an 


, ordinary stock brick, and acoordingly put down a plant and made 


their own bricks, and turned this excavating work from a drawback 
to a very real advantage. The total expenditure on the station had 
been about £100,000. The engine room was an exceptionally large 
one, being wide enough for the erection of steam turbines of 
6,000 xw., and high enough for the erection of vertical engines 
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from 5,000 to 6,000 н.р. Alderman Styring was then presented 
with a silver key by the contractors, and declared the building 
open. After other brief speeches, those present inspected the new 
buildings. Е 


South Sbields.— The annual report on the Corporation 
E.L. undertaking for the year ending Maroh 3186 last has been 
isaved by Mr. J. Н. Cawthra, the borough electrical engineer, The 
total capital expenditure to date is £149,357. The gross revenue 
for the year was £17,166, as against £15,718 in the previous year; 
working expenditure, £6,601, as against 26,118; the gross profit for 
the year being £10,565, as compared with £9,600 a year аро. £4,869 
was set aside for interest on lcans, and £4,070 to sinking fund, 
leaving a balance on the year’s working of £1,625, which, after а 
deduction is made of £22 for loss on Holborn Quay, leaves a balance 
on the year's working of £1,604. The units sold were 1,299,289, an 
increase of 150,324 on the previous year, or equal to 13 per cent. 
The total revenue showed an increase of 9 per cent., and the gross 
profits an increase of 10 per cent. Lamp connections had risen 
from 47,674 to 53,837, or 13 per cent.; consumers had increased 
from 906 to 1,010, or 11 per cent. The average price obteined for 
supply was: Private consumers, 3:8d. per unit; public lighting, 
1:34. per unit. A reduction of 14 per cent. had been made on the 
works cost. The reserve fund stands at £2,415, and Mr. Cawthra 
recommends that tbe whole of the surplus be placed to the reserve 
account. 


Spain.—An electricity works at El Chorro, Malaga, has 
just been completed. The water power of the River Guadalhorce 
18 being utilised, and the capacity of the plant installed is about 
1.500 E P. 


Stirling.— In his annual report to the T.C. on the working 
of the E. L. undertaking for the year ended May 15th last, Mr. 
A. C. Hanson, the electrical engineer, states that the number of 
units generated amounted to 228,790, as against 194,076 the previous 
year, The result was that instead of having А deficit of £37 as 
estimated, there was a surplus of, approximately, 480. On the 
recommendation of the engineer, the Council resolved to reduce the 
charges for meter renta. 


Sanderland.—The Electricity and Lighting Committee 
has decided to oppose the decision of a Parliamentary Committee 
ordering it to pay costs incurred through its petition against 
the Sunderland Rural District Lighting Bill. After the Committee 
had entered the petition, it did not appear to support it, and 
hence the order to pay. Тһе Corporation's Parliamentary 
agents have advised that, as i¢ was decided not to continue the 
opposition, as has been done in many other cases, the Parliamentary 
Committee exceeded its rights in ordering costs against the Cor- 
poration. The matter will be brought before a meeting of chair- 
men of Parliamentary Committees. The costs are said to amount to 
£500. 


Tamworth.—The R.D.C. has received intimation that 
the T.C. intends to apply to the B. of T. for а prov. order to supply 
energy to the parist.s of Wigginton, Bolehall, and Glascote. 


Taunton.—Incandescent lamps are to be fixed to the arc 
lamp standards at a total cost of £180, and it is estimated that this 
will effect an annual saving of £180 on the public lighting 
account. In orderto meet the demand for the hire of motors, the 
T.C., on the recommendation of its committee, has decided to enter 
into a seven years’ arrangement with the Langdon-Davies Motor 
Со. The revenue from:the working of the undertaking for the year 
ending March 31st last., was £8,040, while the expenses were £4,512, 
leaving a balance on the year's working of £3,527, amounting to 5? 
per cent. on the capita] expenditure. After deducting all charges, 
including interest and principal on loans, there ів a surplus of £9. 
The units sold amounted to 532,351. 


Tewkesbury.—The Chepstow and Ross Electricity Co. 
has informed the T.C. that it intends applying to the B. of Т. for 
a prov. order for supplying energy in the borough. 


West Ham.—The electrical engineer, Мг. W. J. W. 
Bullock, advised the Council, with a view to disposing of the 
marked prejudice sgainst the present arc lighting rates, and in 

order to induce shopkeepers and others to adopt this form of light- 
ing more widely, to reduce the minimum charge of 17s. 6d. per 
lamp per quarter, plus 2d. per unit, to 15s., the price of energy to 
remain the tame. In the event of a consumer installing lamps of 
more than 500 watte, the Corporation to have the right to increase 
the fixed charge. This was agreed to. The electrical engineer was 
asked to report as to the disposal of the old generating station, &c., 
and three Lancashire boilers there. Mains extensions estimated to 
cost £1,271 were authorised. 


TRAMWAY AND RAILWAY NOTES. 


Aston Manor.—The Miller Street to Cross Section of the 
newly-equipped tramline was officially inspected last week by 
Lieut.- Col. Yorke, and intercommunication with Birmingham has now 
been resumed after six monthe’ delay. 


Beckenham.—A correspondent writes as follows regard- 


ing the local tramway eituation:—' The U. D. C. sat till nearly mid- 
night at its last meeting discussing the subject of electric trams, 


For many years past now, the question has been a weighty one in 
Betkenhsm. The district is a high-class residential one, and the 
general feeling was against trams, but recognising after several 
attempts on the part of outside companies to get powers for the 
neighbourhood, that they could not much longer stem the modern 
tide, the local Council decided to promote a Bill in Parliament, 
and in the event of tbe Bill becoming an Aot to lease the lines 
after construction to the British Electric Traction Co. "Tbe agree- 
ment eotered into with the company was considered locally to be 
most favourable to the district, and on а poll being taken, the 
ratepayers by an overwhelming majority endorsed the Oouncil's 
action. In due time the Council received their Act, which beoame 
operative on January Ist last. For some months negotiations have 
been proceeding between the Council and the company as to the 
security the latter would give for the due performance of their con- 
tract, the sum being £10,000. This was settled two or three weeks 
ago, but at the last meeting, Mr. George Sutton, one of the 
members recently elected, moved that they enter into negotiations 
with the B.E.T. Co. with a view to cancellation, on terms, of the 
agreement between the Oouncil and the company as to the oon- 
struction and leasing of tramways in Beckenham. In support of 
this motion, he said that the scheme would be detrimental to the 
interests of Beckenham. The amount that would fall upon the 
rates during the two years of construction would be £3,357, avd it 
would not be until the year 1911 that the income wquld overtake 
the expenditure. He attacked other financial proposals, including 
the proposed expenditure of £62,0C0 on street widenings, and 
urged that of this sum £21,000 would fall upon the rates. The 
length of line he pointed out, was only one mile and two-thirds. 
The defence of the scheme was taken up vigorously particularly 
by Mr. A. J. Lees, who was the exponent of the Council's views at 
the public meeting held for the purpose of getting the ratepayers’ 
approval tothe Council's scheme before the Bill in Parliament was 
promoted. The remark was made that all this action to end the 
scheme was rather outside the legitimate bounds of discuesion, 
inasmuch as the ratepayers and the Council had passed the scheme, 
and they were committed by their Act of Parliament to carry out 
the agreement with the B.E.T. Co. After a prolonged and very 
animated debate, the motion was rejected by the narrow majority 
of nine to seven, and, on a division being called for, by a majority 
of one only.” 


Belgium.—The only tender received by the municipal 
authorities of Ghent for the introduction of the overtead system of 
traction on its electric tramways in place of the unfortunate accu- 
mulator system was that of the Sociétó Electriques de Gaud, which 
offered to pay а sum of £3,600 per year, plus a variable annual 
amount based on a rate of 17:05 per cent. of the profits distributed 
among its sbareholders. 


Birmingham.—The Pershore Road route was officially 
inspected by Colonel Yorke last week. 


Buenos Ayres.—The German Transmaine Electricity 
Co., of Berlin, has just decided to increase it share capital from 
£800,000 to £1,100,000 for the purpose of extending supply opera- 
tions at Buenos Ayres. The augmentation is due to the fact that 
the company has made arrangements with tbe Anglo-Argentine 
Tramway Co., of London, for the supply of power daring the whole 
period of the latter's concession, and the prospect is said to exist of 
the conclusion of a similar agreement with the city of Buenos 
Ayres Tramways Co. as soon as this company's lines have been con- 
verted to electric traction. In order to carry out the first arrange- 
ment, the German company is acquiring the power station built for 
the Anglo-Argentine Co. at Buenos Ayres, which has been 
temporarily transferred to it for several months past. 


Dundee.—At a meeting of the Tramways Committee 
last week, the engineer was asked to again bring forward his scheme 
respecting motive power charges, giving the members longer time 
to consider the matter, and furnishing fuller details. 


Germany.— An electrical trolley-omnibus service is 
being established between Vórde, Melspe, and Gevelsberg. 


Glasgow.—In the House of Commons on Tuesday, Mr. 
Gerald Balfour, answering Mr. Weir, said that the Glasgow Oor- 
ration had informed him that the number of accidents causing 
juries to persons on its tramway system in the year ended 315% 
ult. was 100, of which 19 were fatal. During the same period there 
were 28 accidents causing material injury to property. In the year 
in question the cars ran 16,291,082 miles and carried 188,962,600 


passengers. 


Great Northern and City Railway.—On the morning 
of the 23rd ult. there was a stoppage of the trains for half an hour 
owing to a short-circuit which occurred among some cables in а 
trench under the signal box at Moorgate Street Station. The 
signal box is an iron structure with concrete flooring. As usual, 
the affair was ridiculously exaggerated in some of the evening 
papers. 


Greenock.— The Board of Trade has appointed Mr. 
Richard Brown, C. A., Edinburgh, as arbiter on the difference 
which has arisen under the tramway agreement with reference to 
the Corporation’s claim to a share in the tramway profits. 


Halifax.—The T.O. has been recommended to extend 
the electric tramways from Brighouse t> Bailiffe Bridge at once, at 
an estimated cost of £17,000. | 
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Ipswich.—The accounts of the Tramways Department 
for the period ending March 31st last shows the expenditure as 
follows :—Power, £1,687 ; traffic expenses, £3,097 ; general expenses, 
„#159; repairs, £548; total, £6,091. The receipts were 45, 644. 
Interest and sinking fand charges amount to £1,473, leaving £1,920 
chargeable on the rates of the borough. 


Leicester.— Owing to the fact that traffic on the new 
electric tramways has exceeded anticipations, the Tramways Com- 
mittee has ordered 40 new cars from Messrs. Dick, Kerr & Co., Ltd., 
at £510 each, the price under the criginal contract. Additional car- 
shed accommodation is being arranged for. 


Liverpool.—On Monday afternoon a trolley wire in Lime 
Street, Liverpool, broke, causing some delay in working the traffic. 
The officials were able to improvise a shor relief route, which 
admitted of the traffic being worked after the first period of delay 
while the wire was being reinstated. | 


London.—For tbe approaching service of electric cars in 
the populous districts of Tottenham, Wood Green and Edmonton, 
power is transmitted over a great distance from the power station 
which has recently been erected by the North Metropolitan Elec- 
tric Power Supply Co. on the banks of the River Lea at Brimsdown, 
Enfield. Some particulars of this station have already been given 
in the ErzcrBRiCAL Review. The pressure adopted is 11,000 volts 
at Brimsdown. The energy is conveyed by a duplicate system of 
high-tension mains laid underground, which are tested ap to 20,000 
volte, This is reduced at various sub-stations in the tramway area 
to 500 volts continuous current. 16 is believed that this is the only 
instance of such a high pressure transmission in England for the 
purposes of tramway working. 

CaMBERWELL.—Lieut.-Col. Yorke has reported the result of bis 
inspection, on behalf of the Board of Trade, of the London, Саш- 
berwell and Dalwich tramlines, as follows:—'' The tramways have 
deteriorated very much since my last inspection in July, 1901, and 
their present general condition is bad, and such as to be an ‘annoy- 
ance to the ordinary traffic,’ and at many places the holes in the 
paving alongside the lines are likely to be dangerous to vehicles. 
To attempt to repair the line would be uselets, and merely entail а 
waste of money. Nothing short of entire re-construction can be of 
use. The only alternative is to abandon the lines and remove the 
таа. I recommend that, in the interests of public convenience 
and safety, the tramways should not be permitted to remain any 
longer in their present condition.” 


Manchester.—The Corporation Tramways Committee 


on Tuesday issued its report on the working of the tramways 
during the year ended March 31st. This is the first year the entire 
system has been in full operation. At the date of the previous 
annual report, the routes open for traffic aggregated nearly 78 miles 
of single track. The last year has seen practically an additional 
60 miles added, thus bringing the aggregate length of single track 
over which cars are now run to nearly 138 miles. The following is 
a statement of the income and expenditure :— 


1908-4. 1902-3. 

Trafic revenue di . £609,182 6 10 £306,249 15 8 
Rent of lines T 11,234 18 9 
Other revenue ee 8,698 16 10 475 14 11 

Total .. ee .. £611,881 B 8 £817,960 9 2 
Working expenses. 392,504 7 R ` 193,989 11° 9 
Balance, being gross profit . . £219,876 16 0 223,970 17 5 
Add bank and other interest... 8,079 10 6 2,595 19 0 


Leaving & sum available of . £222,456 6 6 £126,568 16 5 


The surplus has been applied to payment of interest, mortgage, 
&., redemption of debt, reserve, renewals, and depreciation 
account, contributions in the relief of rates, &c. Last year the 
latter payment amounted to £50,000, while the year before it was 
£30,000. Ган year the cost of electric energy per car-mile was 
184d. as against 1 94d. in 1902-3, and the salaries, wages of drivers, 
gaarda and trafic staff 2:35d., compared with 2:27d. The total 
traffic expenses were 341d. per car-mile, against 3 53d. in 1902-3; 
and the total management expenses 67d. egainst 75d. Repairs 
and maintenance cost 86d. per car-mile last year, and 73d. in the 
previous 12 months, the total operating expenses being 6°78d. per 
car-mile last year, against 6 96d. in 1902-3. The population served 
by the tramways is approximately 750,000, and last year 120,772,368 
paseeogers were carried, electric cars travelling 13,617,448 miles, 
and horse-cars and omnibuses 141,623 miles. The returns show the 
1d. stages to be most.popular, the number of passengers by these 
being 75:20 per cent. of the whole. Halfpenny fares are not in 
operation on the main routes, but are confined to circular and cross 
routes. e 

The electric energy used last year amounted to 16,815,764 units, the 
number рег car-mile being 1:23. The percentage of working ex- 
per see to receipts was 64; the average traffic revenue per car-mile, 
10:52d.; the average traffic revenue per mile of single track, £4,468; 


and the average total revenue per car-mile, 10°67d. The working 


expenses per car-mile, excluding power cost, was 4:914, while 
izcluding power cost it was 678d. The average fare paid per pas- 
sengor was 1:2d.; the number of passer gers per car-mile averaged 
nine, and the average journeys per head of the population per 
annum was 161. The borrowing powers of the department stand 
at £1,805,5L0, of which £1,505,668 has been exercised, the gross 
capital expenditure being £1,485,612. 


J. E. Railway.—It is stated in the Northern Echo that 
all trafic on the Blyth and Tyne branch of the N. E. R. was stopped 
at the busiett time of the forenoon on 22nd ult. :—“ A spanner was 
бтор sd on tbe line near the Killingworth crossing between Benton 
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and Backworth, and this established a connection between the live 
rail and the running rail. The latter was speedily burnt through, 
and bad to be replaced before traffio could be continued." 


Rochester.—On Tuesday, the City Corporation con- 
sidered the tenders for the construction of the permanent way, and 
of the overhead equipment for the Corporation tramways, Only 
patt of the whole scheme is to be taken in hand now, and the 
tenders of Messrs. Dick, Kerr & Co, were accepted, as follows :— 
Permanent way, £5,256 198. ; overhead equipment, £967 11s. 1d. 
Messrs. J. & W. S. Briscoe were the highest in both instances— 
£16,208 188. 6d. and £1,767 11s, 6d. Mr, Rotter is the engineer for 
the Corporation. 


Spain.—The electric railway between Mondariz and 
Porrino, the construction of which is about to be taken in band, 
will be about 13 miles long. It ів propoted to eventually extend it. 
to Vigo, а total distance of 23 miles, The water-power cf the 
River Mino is to be utilised in generating the necessary electrical 
energy, at a point known as Barral, about 15 miles from the line, 
which will be of metre gauge. 


реп Valley.—The B. of T. has informed Cleckheaton 
U.D.C. that it does not propose to come to a decision at present on 
the application of the B.E.T. Co. for permission to abandon the 
construction of electric tramways from Hightown and Cleckheaton 
to Hartshead Moor, and that an extension of time to June 22nd, 
1905, has been granted. 


West Ham.—It was reported at Tuesday's meeting of 
the Corporation, that the cars were being run at 84 unit per car-mile, 
Application is to be made to the Board of Trade for their sanction 
to the borrowing of the sums required for the electrification of tha 
High Street, Romford Road, and Leytonstone Road lines, 


TELEGRAPH AND TELEPHONE NOTES. 


Derby Telephones.—According to the Sheffield Tele- 


` graph, the National Telephone Co. are at present engaged upon an 


important scheme at Derby. The preliminary part of the work 
consists of transferring the wires from overhead to underground. 
Permission to do this has been obtained from the Corporation, and 
the wires are already laid in several of the principal streets. The 
town bas been divided into over forty areas, in each of which is to 
be fixed a distributing point. From the exchange to these dis- 
tributing points the wires will be placed underground, At each 
distributing point a special post will be fixed, to which, by means 
of overhead wires, the subscribers of that particular area will be 
connected. 


New Cables in the Far East.—The cable agreement 
entered into between Holland and Germany some time ago, is now 
proposed to be amplified by the addition of France, which, accord: 
ing to the Amsterdam correspondent of the Frankfurter Zeitung, is 
also desirous of taking advantage of the opportunity of ubtaining s 
cable connection with Cochin China independent of British cables. 
It is provided by the Dutch-German agre:ment that Holland shall 
extend her East Indian cable line from Java via Borneo to the 
north of Celebes and Menado, while tbe German-Dutch Cable Co, 
which has been formed by virtue of the agreement, undertakes to 
continue the extension until it meets the American cable in the 
Philippines, where the cable will be carried via the Palawan 
Island to Shanghai, where a German Post Office is situated. 
Holland and France have now concluded an agreement whereby a 
a French cable from Saigon is to be connected with the Datch 
Indian cable between Pontianak, Billiton, and Batavia. The agree- 
ment, which is now awaiting the approval of the Dutch Lower 
Chamber, provides that all differences which may arise in regard to 
the arrangement shall be settled by the Hague Court of Arbitration 
in the event of diplomatic measures proving to be unsuccessful. 
A similar clause is contained in the before-mentioned Duteh - 


German cable agreement 


P.O. Telephone Wires.—On 22nd ult. a deputation 
waited on Lord Stanley, Postmaster-General, at the House of 
Commons, to endeavour to induce him to put the telephone wires 
now being erected through the village of Harpenden and along the 
Luton Road, underground. The Postmaster-General and the 
engineer promised to give every attention to the matter. 


Swansea Telephones, — The Committee on Monday 
considered counsel’s opinion on the advisability of applyivg for a 
mandamus to compel the National Telephone Co. to grant inter- 
communication. Counsel advised the taking of proceedings. The 
meeting adjourned for a week. 


Telephone Dispute.—There has been a dispute thin 
week between the female operators at the Holborn Exctange and 
the N.T. Co. respecting the hours of work. The management had 
a conference with a deputation from the operators, and аз a res alt, 
it was agreed that the new duty should be 8j hours per day, with 
5 and 6 hours on Saturday. 


Telephones in China.—The Tientsin correspondent of 
the Evening Standard says that the Japanese Secretary of the 
Chinese Telegraph Service, at the Shanghai office, bas been 
instructed by Yuan-shi-kai to visit Pekin and the Northern districts 
generally, to report,on the expediency and cost cf forming an 
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Imperial telephone service. It is also stated that two other 
Japanese are about to be engaged in the telegraph service. The 
same correspondent adds:—''The necessity for an all-British line 
to Pekin is becoming imperative, and this introduction of Japanese 
influence into the telegraph service is regarded with disfavour. 
The'present extensive and excellent telephone service in Pekin and 
the Northern districts is in European hands, and is widely sup- 


pore by the Chinese officials, Any alteration is quite uncalled 
or.“ ` k 


Telegraphic Interruptions and Repairs :— 
; CABLES, INTERRUPTED, 
Dominica-Martinique os ee - өө өө s». May b, 1908 өө өө 
Bt. Lucia-Martinique ee ee ee ee ^ өө May 7, 1908 ee co 
Trinidad-Demerara No. 1. ee ee ee Aug. N, 1901 .. ee 
Cayenne-Pinheiro ee m ee m „„ Aug. 18,1909 ., ee 
Anjer-Kalianda oe ee ee ee оо о 0 Aug. 2, 1902 ` өө ee 
Reissa-Issa (Yemen)-Camaran ..  ..' |. Oct. 29, 1903 
Tarifa-Tangier ee eo ee ee СЕЈ oe ee 
Closed { Nagasaki-Vladivostock  .. vs ee Feb. 16, 1904 .. ee 
Port Arthur-Chefu ee $ ee өө ee Feb. 18, 1904 ee ee 
Foochow-Formosa oe ee 0 ео 
Accra-Lagos ss os 


REPAIREL 


2s June 1, 1904 


Chio-Ténédos TF 2: June 21, 1901 " 
LANDLINES, 

Beoul-Masampo ee ee ГЕ) ee ee ee Feb. 18, 1901 oe ee 

Beoul-Gensan ee ae e ee ee ee Feb. 18. 1904 ee ee 

Anju-Ping-Yang.. sce «s ve oe ee Feb, 25, 190 ёе 

Ningute-Vladivostock .. өө $i ee - ee March 2, 1904 .. 

Dominican lines.. vs өө - EM .. May 26, 1904 


Wireless Telegraphy. — The (lobe reports that the 
Lodge-Muirhead wireless telegraph is now working between Elmers 
End and two War Office stations at Aldershot and Lewcs. The 
two circuits arc separately "tuned" or syntoniscd to prevent 
interfercnce of the messages. 

President Roosevelt is reported to have appointed a board con- 
sisting of Rear-Admirals Evans and Manney, General Greely, Lieut.- 
Commander Jayne and Mr. Moore, Chief of the Weather Bureau, 
to consider the question of the use of wireless telegraphy in the 
service of the United States Government. 

The Times says that an agreement was signed on Tuesday by 
which the De Forest Wireless Telegraph Syndicate, Ltd., acquired 
all the Maskelyne wireless patents. 


Li 


CONTRACTS OPEN AND OLOSED. 


, OPEN. 


Aston Manor.—July 18th. Pipe-work for the elec- 
tricity works. See Official Notices June 24th. 


Batley.—July 16th. The Corporation invites tenders for 


а 350-kw. steam dynamo, and switchboard extensions. See 
" Official Notices " to-day. 


Belfast.—July 11th. Two portable electric gantry 


aris for the Harbour Commissioners. See Official Notices 
у. 


Bridgend. — July 6th. Telephone and fire alarm 
installation for asylums. See “ Official Notices " June 24th. 


Bristol.—July 15th. Switchgear, water-tube boilers, 
two 1,000-kw. three-phase extra high-tension turbo-alternators, two 
500-kw. induction type motor-generators, cables and transformers, 


for e Corporation electricity department. See Official Notices 
to-day. 


Bulgaria.—July 4th. The District Finance Commis- 
sion at Sophia is inviting tenders until July 4th for an installation 
of electric lighting in the Government printing worke in that city. 


Bulgaria.—August 13th. The Municipal Authorities 
of Phillippopolis are inviting tenders until August 13th for the 
concession for the electric lighting of the town and for the con- 
struction and working of an electric tramway. 


Clyde.—July 25th. Two 32-ton electric coaling hoists 
for Clydebank Dock. See Official Notices June 17th. 


Dartford.—July 19th. Mains extensions. See “ Official 
Notices " to-day. 


Erith.—July 11th. Rails, fishplates and bolts ; perma- 


nent way construction for the U.D.C. tramways. See ''Official 
Notices " June 10th. 


. Exeter.—July 1st. Опе 200-Kw. engine and generator, 
condenser, &c. See '' Official Notices " Jane 17th. 


Felixstowe.—July 9th. Extensions to feeders. See 


Official Notices” June 24th. 


Handsworth.—July 11th. Water-tube boilers, engines 
and dynamos, crane, battery, arc lampe, and posta, switchboard and 
boosters for electricity works. See “ Official Notices” June 24th. 


Heston and Isleworth.— July 4th. Electricity meters 
for the U. D. O. See Official Notices Jane 17th. 


Johannesburg. — July 4th. Cables, conductors, and 
accessories, See Official Notices” May 13th. 


Johannesburg.— July 29th. Steel work for car-shed 


buildings, and bridgf over railway. See “Official Notices" June 
17th. 


Leicester.—July 5th. Machine tools for the tramway 
department. See “Official Notices " June 24th. 


London.—July 12th. Three 3-ton electric travellin 
cranes and two electric locomotives for the wharf of the Greenwic 
power station of the L.C.C. See '' Official Notices" June 17th. 


London.—July 12th. The L.C.C. wants tenders for 
various overhead travelling cranes, and Jifting tackle for Greenwich 
station. See Official Notices June 17th. | 


Manchester.—July 11th. The Paving, Sewering and 
Highways Committee invites tenders for laying underground tele- 
phone pipes (Contract No. 10), with other appurtenant works. 
Specification, &c., at the City Burveyor's office, Town Hall, Man- 
chester (£2 2в.), | 


. Middlesex.—The County Council on June 23rd 
authorised the engineer to advertise for tenders for the construc- 
tion of a tramway, 2 miles 3 furlongs and 3335 chains, from the 
intersection of Harrow Road and Acton Lane to near the inter- 
section of Horn Lane with Churchfield Road West. 


Penrith.—July 5th. Two oil or gas engines and 
dynamos; switchboard and boosters; battery and mains for 
electricity supply. See Official Notices” June 17th. 


Portugal.—The municipal authorities of Barcellos are 
at present inviting tenders for the concession for the electric 
lighting of the town during a period of 30 years. 


Richmond (Dublin).—July 5th. The Joint Committee 
of the Richmond District Asylum invites tenders for a high- 
engine and dynamo, direct-coupled, for the Portrane Auri 
Aaylum, near Donabate, County Dublin. Specification at the 
Asylum Offices, Grangegorman, Dublin. 


Rochdale.—July Ist. One 412-Kw. steam dynamo. 
Bee Official Notices June 17th. 


Rochdale.—July 18th. Turbo and steam alternators ; 
motor-alternator for electricity works extensions. See "Official 
Notices " to-day. 


Shanghai.—July 30th. The Municipal Council invites 
tenders for a 24-mile electric trolley line concession. Particulars 


, from J. Pook & Oo., 63, Leadenhall Street, E. O., the London agents 


of the Council. See Official Notices" May 13th. 


Spain.—July 10th. The municipal authorities of Priego 
(province of Cordoba) are inviting tenders until July 10th, for the 
concession for the electric lighting of the town during a period of 
68 years. Particulars may be obtained from, and tenders are to bo 
sent to, El Secretario del Ayuntamiento de Priego (Cordoba 
province). ` 


Stepney.—July 4tb. Meters, demand indicators, апа 
arc lamp carbons for the electricity department. See “Official 
Notices” Jane 24th. 


Stourbridge.—July 8th. Mains (paper), solid system 
for the U.D.C. See Official Notices Jane 24th. 


St. Pancras.—July 19th. Main switchboard at King's 
Road station. See Official Notices” June 24th. : 


Swansea.—July Ist. Two tramway switchboards. See 
„Official Notioes Jane 24th. 


Warrington.—July 12th. Steel poles and overhead 
equipment for light railways, including special swing bridge work 
over the Ship Canal. See “ Official Notices” June 24th. 


Whitby.—July 18tb. Cables, network and service 
boxes for the U. D. O. See Official Notices to-day. 


(Oontinued on page 24.) 
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THE NEW HOLBORN TELEPHONE EXCHANGE. 


By the recent opening of the New Holborn Exchange at 
Birkbeck Buildings, the National Telephone Co. has made 
another important step towards the entire conversion of 
the London telephone service to the central battery system. 
Already the Kensington and Battersea exchanges are working 
on this system ; London Wall exchange, providing for 9,500 
subseribers, is nearly completed, and central battery switch- 
boards are in course of construction for several other im- 
portant exchanges. 

As we published a full description of the principal features 
of the central battery system at the time of the opening of 
the Central Telephone Exchange, we propose in the following 
account of the Holborn Exchange to confine our attention 
mainly to the more novel and special features of the instal- 
lation, of which there are not a few. 

The exchange is situated on the upper floors of the 
building, with ample accommodation for the staff, such as 
dining and reading 
rooms; special 
attention has also 
been given to the 
heating and venti- 
lation of the rooms, 
and provision has 
been made for the 
safety of the staff 
in case of fire, The 
power plant is situ- - 
ated in the base- 
ment of the same 
1 together 
with the storage 
battery which con- 
stitutes the main- 
spring of the whole 
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сава | соге cables, but 
there are also a 
number of aerial dry 
core cables. There 
are 20 cables of the 
former type rang- 
ing in size from 
204 pairs to 306 
pairs, and 34 aerial 
cables, all of 52 
pairs. Тһе under- 
ground cables are 
jointed to silk and 
cotton insulated 
lead-covered cables 
by means of pot- 
head joints, made in 
the last manholes, 


system. which are situated 
The subscribers’ just outside the 
lines are mostly run Ето, 2.— TEsT Room: REPEATING Соп, Rack, Test BOARD AND TESTING DESK. building. The silk 


in undergroun ! dry 
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| IwTERMEDIATE DISTRIBUTING FRAME. 
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and cotton cablesare 
led along a cable subway, in which they are snpported by means 
of iron wall brackets, to a well near the centre of the building, 
and are carried up this well to the test room on the 
fifth floor by means of a steel skeleton tower, in which the 
cables are supported by iron cleats. The cables are then 
carried under a false floor to the testboard. 
The aerial cables are led from the standard directly into 
an iron rack supported under the ceiling of the test room, 
in which the pothead joints are made. Silk and cotton 


cables are led from the rack to the test board. These cables, 
in connection with the underground and the aerial cables, 


are connected to lightning arrester and heat coil strips of 
the usual pattern, from which the lines are cross-connected in 
numerical order to the test jacks by means of flame-proof 
twin leads. The test board is shown on the right-hand side 
of fig. 2. The lines are run from the test board to the inter- 
mediate distributing frame by means of fire-resisting cables 


(20 lines in one cable). We may mention here that all 


the cables used in the exchange are practically fireproof. 
F 
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The individual wires are covered with an insulation of silk 
and cotton, after which the cable is lapped with lead foil, and 
lastly, there is an outer fire-resisting covering. 

The intermediate distributing frame, which is shown in 
fig. 8, ig an arrangement by means of which any exchange 
line can be distributed to any part of the switchboard 
without at the same time interfering with the position in 
numerical order in 
the multiple, іп 
order to equalise 
the work per opera- 
tor, or for any 
other purpose. This 
frame also affords 
a connecting point 
between the lines 
from the test board, 
the multiple jacks, 
the answering jacks 
and the line and 
cut-off relays. 

The cables from 
the test board are 
led to the horizontal 
distributing tabs on 
the right of fig. 3, 
from which are run 
the cables to the 
multiple  jacks; 
cross connection 
wires also run from 
these points to the 
vertical tabs seen 
in the right-hand 
side of fig. 4, 
and from the 
latter, cables run to 
the answering jacks and the line and cut-off relays. The 
latter are mounted on а rack parallel to the intermediate 
frame, shown at the middle of fig. 4. "There are nine 
horizontal shelves in the I. D. frame, each carrying 65 strips 
of 20 tabs each — 1, 300 lines, making a total capacity of 
11,700 lines. Included in this number аге tabs for 
subscribers’ lines, outgoing, junctions, registers, order! wires, 
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Fic. 5.—РАВТ OF THE Switcn Room. 


and miscellaneous and service lines. 
the frame is 36 ft. 

The relay rack is in two rows, of which the first is fully 
equipped with 5,280 line and cut-off relays. The two rows 
together give a total capacity of 10,560 lines. In a corner 
of the room a register rack is fitted, carrying 2,260 sub- 
scribers’ service registers; one of these is connected with 
each message-rate subscriber’s line. Part of this rack can 
be seen at the far end of fig. 8. Connection is made 
between the registers and the lines by means of tabs and 
cross-connection wires on the intermediate distributing 
frame. The rack shown on the left-hand side of fig. 3 
carries those junction relays which cannot be accommodated 
on the back of the sections for the incoming lines from all 


The total length of 


Fic. 2. —80в8свівЕВ8’ Reray RAOK, AND VERTICaL BIDE OF INTERMEDIATE 
DISTRIBUTING FBAME. of 


other London exchanges, To the left of fig. 2 can 
be seen the repeating coil rack, carrying the ге. 
peating coils or transformers used for feeding the 
connecting cords with current and for dividing the 
circuit, so that a separate supervisory signal may be 
obtained from each subscriber. There are 2,038 repeating 
coils fitted: 17 per subscribers’ position, and 25 to 27 
per incoming junc- 
tion position. At 
the far end of the 
rack is the fuseboard 
which carries the 
repeating coil fuses, 
one l-ampere fuse 
to each coil. 
Beyond this, again, 
is the cabinet con- 
taining the reist- 
ance lamps, which 
serve a double pur- 
pose—first, to check 
the flow of current 
over the B line in 
the event of an 
earth fault, and 
secondly, to afford 
а prompt notifica- 
tion of any such 
fault. 
At the end of 
the room (fig. 2) 
can be seen the 
testing desk, 
' which is equipped 
with two X sets 
voltmeter 
| testing a tus, 
by means of which the location and batare of pine 
any fault can readily be determined. The voltmeters 
are of special Weston type, with two windings, one of 100,000 
ohms, and the other of 10,000 ohms; there is also a shunt 
of 1,111 ohms. Two scales are provided, one reading from 
0 to 40 volts, and the other from 0 to 4 volts ; by means of 
special 40-volt and 4-volt batteries, and a series of con- 
necting keys, the insulation resistance of any line from 
628 ohms to 15°9 megohms can be determined on the 
40-volt scale, and. resistances from (6:5. ohms to 1:59 
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Ета. 6.—Back: VIEW OF SWITCHBOARD, JUNCTION SECTIONS, 


megohms can be read on the 4-volt scale, which can thus 
be used for measuring copper resistances. The capacity 
of a condenser can also be approximately determined by 
the throw. 
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--Both the inside and the outside equipment of lines can 
be tested by junctions to the test board, and also by means 
of lines to the switchboard terminating on a special position. 
This position on the switchboard is equipped with a number 
of plugging-up lines, terminating at the switchboard end in 
plugs and cords, and at the other end in jacks on the testing 
table. By means of these arrangements, faulty lines can 
be plugged through to the testing desk until the fault is 
cleared. So long as the plug is inserted, a special humming 
test. will be received by any operator testing the line for 
“engaged,” and she will take this as an indication that the 
line is out of order. : | 

The switchroom now demands our attention. Опе corner 
of this is shown in fig. 5. The boards starting from the 
opening seen on the right, surmounted by a clock, and 

ing to the left, are subsoribers' positiong ; these occupy 

three sides of tLe ET 
rom, which is 
108 ft. long. ard 
34 ft. wide. 
v: The boards which 
run from the clock 
to the right are in- 
coming junction 
boards, In the fore- 
ground to the left 
can be seen the 
Exchange manager 
seated at his desk. 
Two supervisors are 
also seen standing 


behind the opera- | Шин 
tors chairs. There | Ж шшш: 


are a total of 71 
subscribers’ posi- 
tions, and 36 junc- 
tion positions in the 
Exchange; 69 sub- [222282 
scribers’ positions | # 
are at present 
equipped for 80 
i The 
junction positions 
are equipped for 25 
or 27 lines. The 
junction circuits in- 
coming at Holborn 
vary to a certain 
extent, in order to 
work in with the 
exchanges оѓ 
different types во 
far unconverted to . 
the standard С.В. 
system, — The cir- 
cuits have been 


tw. 
Mi) peret 
И 


img between two C.B, exchanges. Тһе total 
rating staff, including relief operators, is 99. Special 
on has been given to obtaining proper supervision. The 
each of whom looks after a group of subscribers’ 
jon „deal entirely with operating super- 
‚ and have a special lamp and instrument, jack situated 
of the sections which they control, so that they can 
ate with the Exchange manager or chief operator, or 
ver All complaints and inquiries from subscribers are 
assed on to special operators known as monitors. Their 
able consists of four positions, with lines from all the 
operators and lines to the Exchange manager, chief operator, 
and testing desk, There are also direct lines to other ex- 
which greatly facilitate inquiries being made at 
regarding any trouble. It is considered 
that the efficiency of the operating is increased by this 
method, as the supervisors’ time is not taken up by attending 
to inquiries or complaints. 
The manager’s desk is equipped with lines to all 


8 " < 4 80 L eee ee wees 
] | 692772245 
азга * » 
822223 4 " à sesede 25 LELLI 00 
22222 „ т... .. LL 
LA ө! É * * ve ee 
ee 


Fic. 7.—Front VıEW or SwrTCHbBOARD, SUBSCRIBERS SECTIONS. 


the operators’ instrament circuits, lines to monitors, chief 
operator's and testing desks, and lines for service observation. 
Any line on which complaint regarding the service is received 
is connected to one of these lines, and the Exchange 
manager can follow the operating in detail. Another 
feature in connection with the Exchange manager's and 
monitors’ tables is the Instruction Circuit." This is 
an arrangement by which the Exchange manager or 
monitors can call all the operators in the exchange 
simultaneously to ascertain, for example, at what position 
a subscriber is connected. The diagram on p. 23 shows 
how this is arranged. The monitor, or Exchange 
manager, plugs into one of the jacks on the left-hand 
side; this operates the relay А, which in turn actuates 
relays B, c, &c. one relay to each section of the 
board. These light lamps, р, &c., provided with green 
glass caps, one to 
each operator's 
position. The 
operator depresses 
key E, which ac- 
tuates relay Е, put- 
ting the lamp out, 
and also connects 
the operator on the 
instruction line. 
The relay F retains 
and keeps the lamp 
out as long as the 
plug is in the 
instruction jack. 
It is part of the 
supervisor’s duty to 
see that the operator 
connects with the 
circuit at each 
position directly her 
work allows of it, 
and she can see by 
the lamp when the 
operator does this. 
In obtaining infor- 
mation about such 
transient things as 
telephone calls, this 
arrangement is 
found to be of great 
advantage. The 
chief operator, who 
deals personally with 
the operators and 
supervisors, has а 
desk somewhat 
similar to the Ex- 
change  manager's, 
but equipped in a 
simpler manner. 

Fig. 7 ^ш В 
view «f the front 
of the subscribers' 
switchboard. Оп 
the key-shelf can be seen the 17 pairs of plugs at 
the back, then a row of 17 register keys, then 17 
pairs of supervisory lamps, and to the right another 
register key for recording “по charge" calls. In 
front again there is the row of 17 combined listening 
and ringing keys, and both on the left and right the order 
wire keys by which the operator communicates with other 
London exchanges. There are 12 keys on the right-hand 
side, and 24 on the left-hand side, of each position, making a 
total of 36. 

In the multiple panels can be seen, first, the four special 
lamps per position, of which the one on the left is the pilot 
lamp, the next the instruction lamp, then the order wire lamp, 
and the last one on the right is in connection with the 
register cirenit. Above these are the answering jacks and 
line lamps, then the outgoing junction multiple. The out- 
going junctions are multipled every six panels, and there is 
equipment provided for 600 outgoing junctions at present. 
The subscribers’ multiple comes above the outgoing junctions, 
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If the calling subscriber is on the unlimited service, 
he has no register, and only the operator’s effective 
call register is actuated. If the call is ineffective or 
a service one, the common “ no charge“ key is depressed and 
actuates the ** no charge" call register. | 

Fig. 9 isa view of the back of a subscribers’ section, 
showing at the top the subscribers' multiple cables, then the 
outgoing junction cables. 

A bunch of the answering jack cables can be seen on the’ 
left-hand side of the illustration, rising from the cable trough: 
at the foot of the boards; under the junction cable shelf can 
be seen the pilot relays, and below these the cord shelves 
with cord fasteners. Below these again are the cord circuit 
resistance spools, insulated with micanite, and then the super- 
visory relays, one to each supervisory lamp, and each pair 
marked A and C., viz., answering and calling respectively, 
for identification purposes. Below these are the connectors, 
on which the battery, ringing leads, &c., are joined up, and 
the resistance lamps, one of which is placed in the common 
ringing circuit of each position. 
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Fic. 9.— Back or SUBSCRIBERS’ SECTION. 


The jacks are multipled once every 
eight panels, and the present multiple 
equipment is for 4,600 lines, which is 
now being increased to 5,600. 

The operators’ service registers are 
fitted in a cabinet placed in the switch- 
room. There are two to each sub- 
scribers’ operator, one for effective 
calls and the other for “ по charge” 
calls. They are of great service in 
connection with load records, and for 
obtaining operating statistics generally. 
It will, perhaps, be of interest to 
describe the method of operating with 
registers. Оп receipt of the two 
clearing signals, the operator depresses 
the register key, which actuates the 
calling  subscriber's register (if а 
Message Rate line) and the effective 
call register simultaneously, and lights 
the register lamp whilst it is depressed, 
thus informing the operator that a 
call has been registered. The key is 
not depressed until the receipt of 
the clearing signal, in order ію 


ensure that the call is effective. Fic. 11.—PowzB BoABD'AND MOTOR-GENEBATOB. 
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Fig. 9 shows the back of a subscribere’ section. 
At the extreme top are fixed the apparatus in the operators’ 
instrument circuit, viz., induction coil, choking coil, 
and condensers. The subscribers’ multiple comes next, and 
then the outgoing junction multiple, which is only for 120 
lines. On the underside of the junction cable shelf is fixed 
the order wire relay, which controls the calling lamp used as 
в signal at night time, when the operators do not continu- 
ously listen on the order wires. Below are fitted cord 
fasteners, resistance spools, two sets of relays, and con- 
nectors. The remainder of the relays are fitted on the 
junction relay rack previously described. 

Fig. 10 shows the back of the junction switchboard. 
А novel feature of this switchboard is the automatic 
lighting arrangements for use at night time. These 
are во devised that at night, when a subscriber takes 
his telephone off its rest, he not only lights his calling 
lamp and pilot lamp and rings the night bell, but also lights 
the lamp placed in the continuous reflector on the same 
section which illuminates the switchboard, so that not only 
does the operator have а guide to the position on which the 
call occurs, but a considerable saving in light is effected, as 
it is unnecessary to leave lamps burning all along the 
вті 

Although the fire risks in an exchange of this type 
are considerably decreased by the non-inflummability of 


' 

` Р, | 

E | 

| | ! 

Ё е ‚ | 

[ eZ | ' 
| | 


present current output at the busiest part of the day is 160 
am and the total daily output from the main battery 
about 1,800 ampere-hours. The four-cell register battery, 
used in series with the main battery to get 30 volta for 
operating registers, is of the R.G. type, with 11 plates and 
а capacity of 360 ampere-hours at a nine-hour rate. 

Fig. 11 shows the power room. Two motor dynamos are 
installed. The motors are four-polar, and are driven from 
200-volt mains ; the dynamos are four-pole shunt machines 
specially constructed for telephone work. | 

There аге 175 segments їп the commutator, this high 
number being chosen with a view to reducing the com- 
mutation rippleto a minimum. A fine screw adjustment is 
also provided on the dynamo brush rocker for the same 
purpose, and the machines are capable of taking the 
Exchange load without the battery in shunt, and withont any 
appreciable noise on the lines, The machines have an output 
of 12 Kw. at 30 volts pressure. 

Tworinging machines are provided, each having an output 
of 150 watts at 75 volte, and a frequency of 16:6 cycles per 
second. These carry also the fast and elow-speed interrupters 
in connection with the busy-back, automatic ringing, &c. 

The common main leads from the battery to the exchange, 
180 ft. long, are of novel design, consisting of 5920 
20-8. W. G. rubber-insulated wires, which are ғо arranged 
that both the inductance and skin resistance of the leads, 
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the materials used, and great care in fusing the various 
circuits, yet the fire appliances are very comprehensive. A 
hydrant runs in close proximity to the test and switchrooms, 
and a movable iron ladder, shown in the right-hand corner 
of fig. 5, gives access to the roof, from which an iron bridge 
runs to another wing of the building. Asbestos cloths, 
chemical engines and sand buckets are also placed in con- 
venient positions, | 

The operators quarters are very commodious, consisting 
of kitchen, dining room, retiring room, and cloak rooms 
equipped’ with wire cage lockers specially arranged for the 
rapid drying of damp cloaks and hata. | 
Fig. 8 shows the accumulators. The main battery consists 
of 11 Chloride C.R. type 51-plate cells, with a capacity of 
3,480 ampere-hours at a nine-hour discharge rate. е 


Бхлавлм or OONNBOTIONS Or IneraucTion CiROUIT FOR RELAY BwITCHBOABD. 


which play such an important part in the production of 
«cross talk," are rendered practically negligible. It is 
necessary to fuse the individual wires in this common main, 
and the fuses for this purpose are shown on the left hand of 
the power board, each fuse protecting three negative leads. 

The whole of the apparatus, cables, &., was supplied 
by the Western Eleotric Oo., Ltd., but the work of erection 
has been carried out by the staff of the National Tele- 
phone Co. 5 MM 

We wish, in conclusion, to express our appreciation of the 
courtesy of the engineer-in-chief of the National Telephone 
Co, Mr. Frank Gill, in affording us facilities to visit, the 
new Exchange, and to acknowledge our indebtedness to his 
chief assistant, Mr. W. W. Cook, and Mr. B. 8. Cohen, for 
the information embodied in the foregoing article. 
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CONTRACTS CLOSED. 7 


(Continued from page 18.) 


Brussels.—The intense rivalry between Belgian, German 
and French groups for the contract for the erection and equipment 
of a large central station at Brussels bas now been terminated by 
the decision of the municipal authorities, which has been arrived at 
by 30 votes to 8, to entrust the work to the Berlin Allgemeine- 
Union Co. as represented in Belgium by tbe Bociété Belge d'E lec- 
tricité A. E. G. of Brusse le, and the Union Electrique of Brussels. 
The amount of the machinery contract is £123,616, while tbe build- 
ings are estimated to cost an additional sum of £51,400. Among 
the competitors were the Lahmeyer Co., the Parisienne Electrique, 
and two purely Belgian companies. The latter, according to a 
statement made by the Mayor of Brussels, did not have a strong 
financial group in support of their schemes. The successful com- 
pany has undertaken to complete the works in October, 1906, with 
а provisional supply beginning next winter, and a regular supply 

in the winter of 1905. 


Cape Town.—The Torque Electrical Engineering Co., of 
Dalling Road, Hammersmith, have accepted the offers of the fol- 
lowing firms for plant and apparatus for the forthcoming Cape 
Towa Exhibition :— 


Boilers and engines, 1,500 H. r. Davey, Pax man & · Co., 144. 


Dynamos s sos з .. Thomas Parker, Ltd. 
Aro lamps .. Oliver & Co. 
Instruments . Johnson & Phillips. 


Chesterfield.—A few days ago the T.C. considered 
tenders for the laying of an electric tramway system 34 miles in 
length, from New Brampton to Whittington Moor. The estimate 
of Mr. R. L. Acland, the resident electrical engineer, for the com- 
plete equipment of the scheme was £49,291, and the Council 
accepted the tender of the British Insulated Wire and Helsby 
Cables, Ltd., amounting to £41,257 15s. 4d., for the complete equip - 
ment of the permanent way, overhead electric lines, undergrcund 
feeders, and conduits. The contractors undertook to commence the 
work within three weeks of tbe receipt of the order, and complete 
it witbin three montbs of commencemert. The tender of the 
British Westinghouse Co. of £2,640 for the electrical equipment of 
the cars was accept: d, as also was that of the Brush Co. for supply- 
ing car-bodies and trucks at £3,960 (or, if fitted with radial trucks, 
at an additional cost of £360). 


Hammersmitli.— The Electric Lighting Committee hag 
received the following tenders:— 


(a) Fon Two LOW-SPZEZD GENERATING BETS 
(without Condensers). 


Name. | Type. | Price. Remarks. 


Cole-Marchent- | £20,525 
Morley engine 


Biemens Bros. & Co., Ltd. Five alternatives. 


Cole-Marohent & Morley.. E.C.C. alternator] 21,026 | 
Eleotrical Co., Ltd. ade | Musgrave engine 21,787 No condensers, 
British Westinghouse Co. Do 21,890 94 revs. per minute, 


Westinghouse ait. 
Dick, Kerr & Co. Murgrave engine, 22,104 One alternative 
| tender. 
| 22,458 | Less £2,106 for соп. 


General Electric Co. Musgrave engin 


e 
G. E. C. alt. | densing plant. 
Wallsend Slipway Co. Walisend engine | 22,710 | 
Mather & Platt @e ee 22,864 | 
Electric Construction Co, 23,355 Less £2,480 for con. 


| densing plant, 
24,281 | 


25,270 | Less £2,079 for oon- 
| | densing plant. 
Musgrave engine | 25,628 | Including £2,277 for 


Combe. Harbour & Co. .. | Mather & Platt 
alt. 


Witting, Eborall & Co. 


oe 


Musgrave & co 
Siemens alt. condeneing plant. 

; Three alternatives. 

D. Btewart & Co. 


"T we | 35,899 ' Incomplete. 
Lehmeyer Electrio Co 


Mut grave engine | 25,26 | Including £2,311 tor 
condensing plant. 


(b) For STEAM | TUBBINES. 


Е т» Ех- 
Name. türbipas N citará Total 
ап 
Willans & Robinson, Ltd. : £12,008 | £2,416 £1,046 | £15,t00 
Dick, Kerr & Co., Ltd. zi ge c Терк, — += 15,961 
Willans & Robinson, Ltd. si .. 12.008 8,104 1,016 16, 158 
Bruce Peebles & Co., Ltd. - *12,H88 2,416 065 16,219 
Hiemens Bros. & Co., Ltd. 13,155 2,492 1.081 16.678 


Howdens, Ltd. 7 vs Ji sa 
Richardsons, Westgarth & Co., Ltd. . 
(accepted for one turbo-generator 


13,500 2,500 1,130 17,180 


at 21,270 and condensers at £3,200) 14,540 8,200 967 12,707 
British Thomson-Houston Co., Ltd. 
(accepted for one turbo-generator 
at £7,472 10s., and exciter plant at | 
£740) i РА x ВЯ . | 14,545 2.072 740 17,357 
Ditto, Ditto, (alternative) 14,515 2.314 740 18,099 
Ditto. Ditto. Ditto. 14,545 3,251 740 18,536 
Brusb Electrica] Engineering Co., Ltd. 15,000 2,110 619 17,729 
©. A. Parsons & Co. 2 5 Ан 15,050 2,416 890 18,856 
-Byitish Westinghouse Electric and 
Manufacturing Co., Ltd. ^ 15,186 9.512 718 18,470 


Cardiff.—The tender of Messrs. Cowans, Ltd., Мап- 
chester, of £783 for the supply of a switchboard at the posed 
Docks sub-etation has been accepted by the Electric Lighting Com- 
mittee. "Tenders for cooling towers and condensers were referred 
to another committee. 


Glasgow.— Messrs. W. McGeoch & Co, Ltd., have 
received the contract for all the electric fittings for the Kiog's 
Theatre, Glasgow, which is being built from the designs of Mesers. 
Frank Matcham & Co. Messrs. McGeoch have fitted up many other 
theatres for the same firm, and they have several very importaot 
ship fittings contracts in hand at present for other firms. 


India.— Гил Engineering, of June 4th, said that four 
of the tenders for the installation of electric light and electrio 
punkah-pulling, Mian Mir Cantonment, were under the considera- 
tion of the Director-General, Military Worke. 


Lagos.—The Crown Agents for the Colonies have just 
placed with Messrs. Mather & Platt, Ltd., an order for a small 
alternator for Lagos. This machine will be direct coupled to a 
Belliss engine running at 430 r.p.m., will give an output of 60 
kilowatts at a pressure of 1,000 volts with a frequency of 50 cyoles 
per second, and will be provided with а direct-coupled exciter. 


London.—The Metropolitan Water Bourd bas placed an 
crder with the Magneta Co. for the installation of electric clocks at 
the new Central Offices at a cost of £130. 


Melton Mowbray.—The U.D.C. has accepted the tender 
of the Electric Light Co., amounting to £325 per annum, for street 
lighting during the next five years. 


Middlesex, — The County Council bas accepted the tender 
of the Electric Construction Co., at £892, for dynamo and engines 
(Howden's) for the new asylum at Napsburg—12 firms sant in 70 
tenders. 


West Ham.— The Corporation has accepted, at £320, the 
tender of the District Electric Co., Wolverhampton, for the electric 
wiring and fitting of West Ham Park Schoo). 


Wigan.—The Corporation E.L. and Tramways Com- 
mittee has accepted the following tenders :— 


British Westinghouse Co., Ltd., 12 single-deck bogie cars, 
Callender’s Cable Co., Ltd., feeder cables. 


Southend-on-Sea,—The Corporation has placed an order 
with Messre. 8. Rawlinson & Bons, Blackburn, for a motor-driven 
tower wagon of the screw elevating gear type. 


———ÓÓ— 
FORTHCOMING EVENTS. 


Friday, July 1st (and Saturday).— Continuation of M. E. A. Convention. 
Thursday, July 7th.—At 8.80 p.m. Röntgen Society. Annual general meeting. 
Baturday, July 9th.—Junior Institution of Engineers. Visit to Dover to inspect 
- the S.E. & С.К. turbine steamer, the Queen; the Admiralty Harbour 
works; and the Dover Harbour Board works. Reception by the 
Mayor and Mayoress in the Town Hall in the afternoon, Train 
from Victoria at 9.55 a.m. 


NOTES. 


Municipal Accounts.—In the House of Commons on 
June 23rd, Bir Gilbert Parker bad placed the following question 
upon the paper :—'' To ask tbe Presidznt of the Local Government 
Board whether, in accordance with the recommendation contained 
in Olause 9 of the Report of the Joint Sslect Committee on Muni- 
cipal Trading, he has invited a conference of repiesentatives of the 
Institute of Chartered Accountants, the Incorporated Society of 
Accountants and Auditors, the Institute of Municipal Treasurers 
end Accountants of England and Wales, the Society of Accountants 
(Edinburgh), and the Scottish Institute of Accountants (Glasgow), 
to discuss the question of prescribing a standard form of keeping 
accounts for all municipal or other local authorities as therein sot 
forth; or whether he bas otherwise entered into communication 
with the various bodies mentioned in the claute, and if such con- 
ference has not been convered or com munication taken place as to 
its being convened, when such conference will be convened, cr 
what other steps will be taken to obtain a standard form of 
accounts." Mr. Long, in reply, said that he bad received com- 
munications from ecme of tbe bodies mentioned in the question 
offering to co-operate in the consideration of this matter. No con- 
ference had taken place: but he had been giving attention to the 
practicability of a standard form of accounts of local authorities 
being prescribed, and was disposed to think that the best course 
would be to appoint a departmental committee to inquire into the 
dystem upon which the accounts should be kept. 


Will.—Mr. Arthur Le Neve Foster, managing director of 
Davis & Timmins, Ltd., whose death we announced a few weeks 
ago, left provetty valued at 414,749. . 


P 
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Gas Turbines.— Our attention has been drawn to a 
Patent Specification, numbered 5,011, 1902, in which descriptions 
and drawings of various proposed improvements in rotary fluid 
pressure engines" are given. The inventions are thoee of Mr. O. О. 
Deutschmann, of 34, South Hill Park, Hampstead Heath, London. 
We understand that similar patents have been obtained in the 
United States and Germany, and that experiments are in progress 
in this country under the ægis of at leaet one important firm; and 
therefore, although the methods ontlined in the specification appear 
dari if not impracticable, we mention the facte for what they are 


The North-Eastern Electrification Completed. 
From to-day the full service of electric trains is to be run on the 37 
miles of railway in the neighbourhood of Newcastle. Sir George 
Gibb, the general manager, has thus made good the promise he gave 
when the first section of the lines was opened for electric working 
а April к= Damen that the whole work should be completed by 

ane 30th. 


A German Storage Battery Syndieate.— 1t is reported 
that the Berlin Accumulator Worke Оо. is obtaining control of the 
atationary accumulator business by acquiring certain works for the 
purpose of shutting down and by making agreements with others. 
Among the latter are mentioned the works of Gottfried Hsgen, of 
Kalk, the Pfluger Accumulator Works, of Berlin, and the Neumuhl 
Lesd Works, while the former class is said to comprise the Geln- 
hausen Accumulator Works, the Oberspree Works, the Pollak 
Works, at Frankfort-on-Maine, the Berlin Electricity and Accu- 
mulator (late Lehmann & Mann) Works, and the Schulz Works, of 
Witten. | ' 


South African Notes (from our Durban correspon- 
dent):— ` 

Durban (Natal).—The new 800-K w. alternator set (Willans & 
Robinson and Dick, Kerr) for the Durban Corporation bas arrived, 
end the work of erection is being rapidly proceeded with, во as to 
meet the demand for current. 

Mr. M. Н. Holwell, of 13, Union-Castle Arcade, Durban, bas 
been appointed sole agent in Natal for the Empire Electrical Co. 

Johannesburg (Transvaal)—At a meeting of the City and 
Bubarban Tramway Co., held on May 318+, it was decided to sell 
to the Town Council] the whole of the tramway system and assets 
foe £150,000, excluding cash in hand and cash investments as at 
January, 1904. The Council's first offer was £125,000. This 
is to be paid in municipal bills, bearing interest at 5 per cent., by 
January 31st, 1905. 

At a Town Council meeting in Johannesburg on June Ist the 
additional- expenditure referred to in our previous Notes," was 
approved ofby tbe Council, and includes £3,458 for general lighting 
of suburbs, £7,485 to replace overhead mains with underground 
mains, and £12,640 for re- arrangement of the generating station. 

Bulawayo (Rhodesia).—At a Town Council meeting in Bulawayo 
оп June 1st, the Mayor introduced а tramway scheme, but the 
motion was lost, it being felt that the time was inopportune for 
tuch. ` | 
Cape Colony.—The unaudited revenue returns of the Cape Colony 
Telegraph Department show a large deficit for April last. The 
receipts for April, 1903, were £26,743, вв against £22,705 for the past 
April. Daring the ten months from July to April, 1804, the receipts 
were £201,533, as against £262,155 for the ten months of the 
previous year. 

Another correspondent writes :— 

Pretoria.—The Pretoria Lighting Co. are in future supplying 
current both night and day. 

Boksburg.—A special meeting of the T.C. was held on June 3rd, 
for the purpose of considering tenders for the electric lighting of 
the town. Mr. E. Н. Gellender, of Germiston, was, however, the 
only tenderer, and the scheme and tender were referred to the con- 
sideration of the Works Committee. | 

Greater Johannesburg.—At a special meeting of the T. O., the fol- 
lowing recommendation of the Tramways and Parks Committee 
was agreed to without discussion and without a negative vote:— 
“That an additional capital expenditure of £27,868 be sanctioned 
for the of providing for the inclusion in the general lighting 
scheme of the townships of La Rochelle, Rostienville, Ophirton, 

Tunffontein, Forest Hill, Vrededorp, Kensington, Auck- 
land Park, Richmond, and Melville. 

Adi. Electric light is being installed in the Victoria Falls 
Hotel, which has just been constructed near the famous cataract. 

Kroonstad.— The Т.О. lately held a special meeting to consider 
the new tenders for а less elaborate generating station than that for 
which the previous tenders proved too high. Five tenders were 
received, and that accepted was sent in by Mr. B. Eastwood at 
£1,720, the building to be completed in three months. 

DBloemfontein.—The city engineer lately reported to the T.C. as 

follows: As various questions have cropped up recently regarding 
the electric light, and as suggestions have been made that the 
installation is unsatisfactory, I thought it my duty to report 
to you on the pen t entire system and to dispose of the erroneous 


кер] that bas arisen as to the efficiency of the plant.” The Mayor. 


the demand for light was rapidly increasing, and he was in 

new underground cable. Councillor Lambon said 
a good as well asan elaborate one, but 
the Jast meeting, to engage an expert. 
Councillor Bolt contended that the whole of the plant was in order, 
there was no need for an expert. 
been a question of the capsxtty cf one boiler to 
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supply the engine with sufficient steam to give the quantity of 
electric power necestary. The quality of the coal supplied to the 
station was very bad. It would bs teen from the report that, by 
using the two boilers, there was sufficient steam to drive the 
dynamos up to the full capacily. Councillor Hanna proposed, and 
Councillor Levy seconded, that the decision to obtain expert 
advice be adbered to. А desultory discussion ensued, during which 
Councillor Bolt said they had an electrical engine supposed to give 
200 Kw., and there was a boiler supposed to be 200 н.р. In the 
result, it was agreed that the matter be left in abeyance till the 
report of the expert was received. 


London County.Council.—At the meeting on Tuesday it 
was decided to lend £25,000 to the Fulbam Borough Council for 
electric lighting works, and £4,300 to the Hampstead Council for 
the purchase of meters. 

The adjourned report of the Highways Committee was brought 
forward in reference to а proposal to apply for powers to construct 
tramways over Westminster Bridge and along the Victcria Embank- 
ment. It was decided without discussion to make application in 
this direction in the session of 1905. Іа а report on the subject by 
the Finance Committee, 16 was stated that the linkiog-up of the 
northern and southern tramway systems as thus contemplated 
would be of great publio convenience. The Committee further 
stated that the Highways Committee had resolved not to recom- 
mend tbe Council to promote any new tramway schemes in the 
next session, nor, excepting one instance, to revive апу of the 
other projects, the promotion of which has hitherto been un- 
successful. . | 

The Council also agreed without discussion to an expenditure of 
£95,500 in connection with the purchase of the undertaking of the 
London, Deptford, and Greenwich Tramway Co., under the award 
of Mr. H. Graham Harris. It was estimated that the working of 
the lines with hcrse haulage would result in a considerable defici- 
ency, but in all probability, according to the Finance Committee, 
they would within a very short period be reconstructed for electric 
traction. 

The Highways Committee reminded the Council of the approval 
given some time ago to the conduit system for the first section of 
the northern tramways, and to the use of a slot ў in. in width for 
the passage of the plough. Since then the Committee had con- 
sidered the question of increasing the width of the slot to 1 in. 
This was the width adopted at Bournemouth, and also on several 
tramway systems in America, and it had, so far as regarde the con- 
venience of the general traffic using the thoroughfares affected, been 
found to work quite satisfactorily. The advantages from such а 
modification as suggested yere two-fold. In the first place, the 
greater width reduced the danger of using paving materials of a 
character liable to expansion, and the Council would thus be 
enabled, to a much greater extent than hitherto, to meet the views 
of the local authorities and of the public ав to а more general use 
of wood paving, or some similar material, in front of churches and 
public buildings. In the second place, a wider slot would render 
it practicable to make certain slight alterations in the type of 
ploogb, which would result in greater efficiency in the working of 
the tramways. The Committee had been in communication with the 
Board of Trade on the subject, and on their recommendation, the 
Council resolved to make formal application to the Board 
for approval of the ute of a 1-in. slot on the lines above referred to 
and to inform the Borough Councils concerned and the North Metro- 
politan Tramways Co. of the fact. 

The Parliamentary Committee referred to the Government 
Electricity Supply Bill, and recommended the sealing and 
presentation of a petition sgainst it in order to secure amend- 
mente on the same lines as thote desired in the Government Bill of 
last session. 


American Chimney Construction.—From the Eu- 
neer, Chicago, we gather that it is still quite a common practice in 
America to build chimneys by the aid of exterior scaffoldiog, and 
even to-day chimneys may be seen throughout America in which 
this antiquated method is being employed. During the past halt- 
century no important chimney has, we believe, been so built in this 
country, but only smali structures of too small an internal section to 
permit of inside winding. Possibly the prevalence of the old 
method in America was at the bottom of the statement. 
recently made by an American engineer, that American methods 
of chimney construction were superior to English methods. 
He even said that the English method was to build from 
the outside! It costs over £300 to put up a staging for a 
250-1t. chimney, which, on the inside system, oould be built for an 
outlay on staging of less than £60. Our contemporary also atatee 
that American bricklayers, or, as they are termed, masons, will lay 
from 1,000 to 1,700 bricks in eight hours, This is a higher speed 
than is usually attained here, even after taking into consideration 
the smallness of the American brick, which is the old Datch brick, 
about 8 in. x 4 in. x 24 ia, as against the standard English, 
9 in. x 4j in. x 3 in. 


Tests of Submerged Coal.—The first tests of the 
calorific value of submerged coal are about to be made. Ten tons 
of ooal were submerged in lota of two tons each, and 10 tons were 
stacked in heaps ashore under a tarpaulin. One ton was carefully 
tested at the time. One crate has now been raised and will be 
testad against one ofthe shore heaps, and the two compared with 
the original ton burned a year ago. The trials ate being conducted 
at Portemouth, and the remaining submerged coal is, we presume, to 
be tested from year to year, in order to gain some knowledge of ths 
comparative тарзе cf woter and atr.stored . 
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Third-Rail Fatalities.— Last Saturday evening there 
was a fatality on the Lancashire and Yorkshire Railway, near 
Formby power station. The victim was a Welsh Fusilier, aged 22, 
and he was run over by a train. At the inquest held on 
Tuesday, it was stated that deceased was not sober when he 
returned from Southport, and late at night his body was 
found on the electric railway, cut to pieces by a train. He had 
crossed the line to reach the camp, despite warnings that it was 
dangerous. Medical evidence was produced to show that death was 
caused by the electric current, and had been instantaneous. The 
body was burnt through. A verdict of accidental death from electric 
shock was returned. 

In the House of Commons last week, Mr. Renwick (Newcastle-on- 
Tyne) asked the President of the Board of Trade whether аттарре- 
ments were being made to protect the public and railway servants 
from contact with live rails between platforms at stations where 
electric trains stopped or passed through. Mr. Gerald Balfour, in 
reply, eaid:—“ I understand that on most railways which are being 
worked electrically the live rail is guarded where it passes through 
stations. Inquiries have been ordered into two recent accidents 
arising from electrical working, and when the reports of these 
inquiries are received the question of the precautions to be taken 
will be considered." Mr. Renwick said he could give the name of 
more than one impcrtant place where the live rails were not 
protected. 

The recent fatalities have naturally led to a great deal of dis- 
cursion, and in the Times of Friday last appeared a letter signed 
“ Courthope Wilson," from which we extract the following :—'' The 
Lancasbire and Yorkshire and North-Eastern Railways have elec- 
trified portions of their lines running cn the level through thickly- 
populated districts and have laid raile on the surface of the ground 
conducting an electric current of sufficient strength to kill any one 
touching them. Within the last month three lives have been lost 
by electrocution caused in this way ; and the railway companies dis- 
claim all liability and say, forsooth, that the unfortunate 
individuals who have paid forfeit with their lives were ‘trespassing.’ 
Landlords are forbidden to use spring-guns and man-traps sgainst 

тв, and аге railway companies to be allowed to inflict 
capital punishment on those who trespass on their lines? The 
live rail is raised a few inches above the level of the other rails 
by the insulators, and the consequence is that any one falling 
strikes the ‘live’ rail first, In the stations the ‘live’ rail is pro- 
tected by boards on each side rising about an inch above its 
surface, and if this boarding were extended the whole length of 
the rail it would prevent accidental contact, which carries death 
with it. No doubt this would entail some slight extra cost ; but 
the railway:companies are adopting electric traction because of its 
commercial advantages, and the public ought to be protected by 
making this boarding compulsory. The Lancashire and Yorkshire 
Reilway Bill is now in the House of Lords and has passed its 
second reading, and Parliament now has an opportunity of 
inserting the necessary clauses (so far as this company is concerned) 
to prevent this sacrifice of human life.” 


Electricity Works Tables :— 
ЕВВАТА. 


LANCASTEB.—The supply voltage is 230 and 460, not 100 and 200. 
Вт. AUSTELL,—The total capacity of the generating plant is 160 Kw. 


ADDENDA. 


MzrBose BuoncH.—Electric Supply Corporation, Ltd. Opened. 


1904. 225 and 450 volts p.c. Gas producers, 2 Crossley, 
pressure type. Engines, 2 Crossley. Dynamos, 2 Crompton. 
Total capacity, 66 ку. A. B. P. battery, max. dis. 70 xw. 
Callender single bitumen ined. cables laid solid. Total con- 
nections (June 16th, 1904) 1,036 8-0. . Private lighting 6d., 
power and public lighting 3d., sliding scale. 

BExHILL-on-8ua.—Add 1 B. & W., 1 Belliss-Westinghouse. Total 
capacity 650 xw. Мах. load 326 xw. Tudor battery, max. 
dis. 58 xw. Private lighting 17,939, public lighting 47 arc, 
518 inc., 10 Nernst, motors 20 = 64 H. P., total connections = 
20,967 8-c.». Lighting 7d. and 2d., pr. 3d., аго £26, two 
8-с.р. £3, two 16-с.р. £4 12s., two 32-c.P. £8 per ann. Total 
units sold 358,685. 


The Electrical Engineer Volunteers.— The camps of 
the corps of Electrical Engineers begin this month, and are held 
each week until the end of August. The corps is unique in its 
arrangements for the yearly camps. Each man selects the most 
convenient date for his training, and, as far as possible, is allowed 
to exercige а choice of place. The plan has many advantages. 
Owing to the number of camps each year—some 17 or 18—the 
number of men at any station at once is comparatively small; 
each member secures a most efficient training, and at the same time 
bas a very enjoyable outing. Thus the highest efficiency is main- 
tained without interfering with the convenience of the men. The work 
consists of coast-defence work, including searchlights and submarine 
mining. Camps are held at most of the southern coast R. H. stations 
—this year at the Isle of Wight, Weymouth, Falmouth, Plymouth, 
Portsmouth, Sheerness, Felixstowe, Gravesend, and, it is hoped, 
Dover and the Scilly Isles. Some of these are mobilisation camps. 
An Easter camp was also held this year at Weymouth, to meet the 
convenience of men unable to get away in the summer. In addi- 
tion the corps sends a big detachment of men annually to assist in 
the naval marouvres, and it hoped they will also attend the mili- 
_tary manœuvres this year, in order to work the field searchlighta. 
Between camps instruction goes on at headquarters, the corps being 
well equip with service pattern oil engines (stationary and 
portable), dynamos, searchlights, and complete submarine mining 


'Upwards of 2,000 
William Abney, chalrman of the Coun 


outfit. It is found that the electrical engineers show extreme 
keenness over their technical work, its character and generally 
educating and withal interesting nature appealing y to them. 
Tbe corps is recruited largely from students of Cambridge 
University, Royal School of Mines, Central Technical College, and 
other engineering colleges, also from men actually employed in 
electrical works. 

There are several sub-stations in different parts of the country at 
which members can receive technical instruction; also week-end 
classes are held at headquarters, for which the country members 
come up totown. The chief outlying stations are at Cambridge, 
Winchester, Chelmsford, Loughborough and Woolwich. 

Mr. Hornsby has just presented the corps with a 1-H р. engine, 
which it is intended that men shall take apart and build up for 
themselves, eo that they may know all the inner workings of an oil 
engine. 

This year very Successful night mar œuvres were held at Wimble- 
don and Hampstead Heath, the portable searchlight projectors used 
by the corps at the front being called into service. 

Under the command of Col. Orompton, C.B., the future of the 
Electrical Engineers looks very promising. 


Compulsory Running Powers.—It is reported that a 
meeting of representatives of the Manchester, Glasgow, Newcastle- 
on-Tyne, Sunderland, and Cardiff Corporations, and the London 
Ocuaty Council, was held at the Westminster Palace Hotel on 
Monday to consider the question of giving to outside companies 
compulsory running powers over municipal tramways, in connection 
with the Tyneside Tramways Bill, tbe consideration of which was 
to come up in the House of Commons yesterday. Reports were 
received of the action taken and the support promised by members 
of Parliament for the rejection of the objectionable clauses, and а 
draft circular to M. P.“: was agreed upon. Preparations were also 
made for a larger conference to be held on Wednesday. 

On Tuesday a deputation, consisting of the members for Newcastle- 
on-Tyne and several Parliamentary friends who support their view, 
had an interview with the President of the Board of Trade (Mr. G. 
Balfour) and Mr. Bonar Law on the subject of compulsory running 
powers with reference to the provisions sought in the Tyneside 
Tramways Co.'s Bill in connection with the Newcastle Corporation 
tramways. The Press Aesoclation announced that the Government 
would yesterday leave the point at issue to the free and unfettered 
judgement of the House of Commons. . 


Electricity in Mines,—At a meeting of the Midland 
Counties Institution of Engineers held at Nottingham on Saturday, 
Mr. William Hay read a paper on the subject of “ Electrical 
Appliances in Mines" He described in detail the three-phase 
electric haulage plant at Shirebrook Colliery, which, he said, was 
put to work in August, 1901, and had worked on an average 18 hours 
per day and five days per week since, and the cost of repairs for the 
two years and eight months’ running wasnil. In that period the 
amount of coal brought from the workings to the shaft by this motor 
was 1,042,606 tons, through an average distance of about 1,890 ft. 
Mr. William Maurice, of Hucknall, commented on the proposed rules 
for the installation and use of electricity in mines, suggested by the 
Departmental Committee appointed to inquire into the subject. 
He considered the interests of safety could be met in a simpler way 
than by the multiplication of special rules under the Ooal Mines 
Regulation Act, and submitted that it was the legitimate function 
of a representative body of mining engineers to draft such pre- 
cautions as might be necessary and to modify them from time to 
time in order to meet changed conditions. 


Institution of Electrical Engineers’ Conversazione. 
—The annual conversazione of the I.E.E. was held on Tuesday 
evening last at the Natural History Museum, which was, as usual, 
illuminated with electric arc lamps and suitably decorated. The 
President, Mr. R. Kaye Gray, and Mrs. B. Hopkinson, as well as the 
President-elect, Mr. Alexander Siemens, Mrs. Siemens, and mem- 
bers of Council, received the guests, who numbered nearly 1,500. 
Among those present were: Lord Kelvin, Col. Sir Н. A. Yorke, Col. 
Sir B. Scott, Sir H. Mance, Sir J. I. Thornycroft, Sir W. Ramsay, Sir 
J. Н. Bergne, Sir W. Н. Preece, Bir Charles Tupper, the Hon Sir 
А. Б. Jelf, the Hon O. A. Parsons, Col. J. К. Trotter, Major-Gen. 
R. Wace, Major-Geu. Webber, Col. R. E. Crompton, Profs. Ayrton, 
Armstrong, Thompson, Sumpner, Callendar, Everett, Robinson, 
Smith, and Kennedy, the Mayor and Mayoress of Colchester, 
Messrs. Patchell, Kingsbury, Mordey, Hammond, and many other 
distinguished engineers and scientists. - 

The entertainment provided was, as usual, excellent. The string 
band of the Royal Engineers performed a programme of music in 
the Central Hall, under Lieut. J. Sommer. M.V.O., and the West- 
minster Abbey Quartette sang part-songs, gleesand madrigals appro- 

riately in the Bird Gallery. Everyone seemed pleased, and the 
Junction passed off with unalloyed success. 


Electrical Accident in a Coal Mine.—The Manchester 
Guardian says that three colliers, named George Dixon, Joseph 
Cookson, and Edward Burge, were working with an electric coal- 
cutter at the Newland Collieries, Normanton, on Saturday, when an 
electric coil fused and an explosion occurred. All three men were 
seriously burned, and were removed to the Clayton Hospital, 


‘Wakefield, in a critical condition. 


Society of Arts.— The annual conversazione was held on 
Monday evening in the gardens of the Royal Botanic Society at 
Regent’s Park. rsons were present. Sir 
received the guests. 
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Dust Firing.—The second report of the Royal Com- 
mision on Coal Supplies shows that a good deal of small coal is 
never taken out of the mine. The duff, as the really very small 
coal is termed, will only burn at a very slow rate on a grate, and 
necessitates large boiler grates to burn sufficient to raise much 
steam. At one place one man is employed to shovel away dust as 
fast as another man shovels duff upon the fire. Any amount of 
duff could be contracted for at 18. per ton. This small stuff 
evidently only requires the finishing operation of grinding fine to 
enable it to be employed in dust firing. Is this Welsh anthracite 
sufficiently easy of ignition as dust to permit of this system of 
firing? There is, possibly, no reason why dust fuel shoald not 
be a success with suitable boilers and suitable dust collecting 


The Terry Steam Turbine.—A new steam turbine 
has been constructed by Edward C. Terry, of Hartford, Conu. It is 
very similar to the well-known turbines of Riedler-Stumpf. The 
steam streams from conical nossles tangentially to the moving wheel, 
that consists of two steel plates, between which vanes, also of steel, 
are placed. Reversing blades are applied, so that velocity staging 
is attained.- A model of 30 н.р. was built, the moving wheel having 
a diameter of 2 ft., and making 2,600 r.p.m. The steam consump- 
tion was, at a boiler pressure of 145 lbs. per sq. in., 32 lbs. per B H. p. 
per hour when worked non-condensing. An interesting item is that 
through the application of a second series of nozzles the turbine is 

of revolving ina contrary direction. 


Liverpool Eugineering Society.—About 60 members 
of the Li 1 Engineering Society visited the works of the 
BM Westinghouse Co., at Trafford Park, оп Wednesday of last 
week. | 


Appointments Vacant.—Assistant for electricity and 
magnetism lecture classes at Battersea Polytechnic (£130) ; rolling 
stock superintendent for the L.O.C. at £400; shift engineers and 
=n attendants for the Wakefield and District Light Rail- 
way Co. : 7 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with ths 


power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
ELECTRICAL Кетет posted as to their movements. 


Central Station Engineers.—At Worcester on June 
23rd the Electricity Committee granted a day's holiday to all that 
could be spared from the staffs of the two generating stations to 
play a cricket match at Powick. After a very enjoyable game the 
“new station” won by 40 runs. For the new station, Careless, 
Pacy, and Gardiner batted well, whilst for the losers, Jones made 
top score. . Birrell and Gardiner captured all the wickets for 
the winners, the former in the firet innings taking six 
wickets for nine runs. For the losers Knott and Wood bowled 
exceedingly well. The weather was all that could be desired, and 
the company adjoarned to the village hostelry, where luncheon had 
been provided by the “chief,” Mr. SUTHERLAND. At the termina- 
tion of the match Mr. Sutherland presented the winning team with 
& handsome silver cup, which is to be played for each year. 


The Carnarvon Т.О. has appointed Mr. PRI нтв, of Bangor, 


as consulting engineer on the E.L. scheme, at a fee of 100 guineas. 

The Epsom U.D.C. has increased the salary of the electrical engi- 
neer from £325 to £250 per annum, and that of the chief assistant 
from £104 to £120 per year. 

Mr. Сстнвевт W. Moons, the town electrical engineer of East 
London (Natal), has been laid up with enteric fever. He was making 
satisfactory progress when the mail left. 

Mr. GwiLLAM has received an appointment at the Crewe Cor- 
poration electricity works. | 


Eleetric Tramway Officials —Мг, WITHYCOMBE, clerk 
of works to the West Ham electrical undertaking, has been pro- 
moted to the position of superintendent of the tramways overhead 


equipment. 
The Stockport Electric Tramways Committee has appointed Mr. 
Тони Garnrowart,of Blackburn, as car-shed foreman. There were 


80 spplicants for the post. 

JomxN Bx, manager of the Bury, Rochdale and Heywood 
Tramway Co., has been appointed general manager of the Paisley 
district electric tramways. 

The t way engineer of the Manchester tramways, Mr. 
В. C. GH, has been appointed manager of the Colchester 
borough tramways at £300 per annum. | 


General.—We refer briefly in our leading columns to 
the fact that the name of Mr. A. W. HRavISIDR was in the list of 
the King's Birthday Honours The commencement of Mr. 
Heaviside’s career as an electrical engineer dates back to the year 
1861, when he took charge of the interests of the Universal Private 
To. at Newesstie-on-Tyne. was transferred to the Post Office 
warviee at Newomtle-on-Tyne when the Government acquired the 


telegraphs in 1870, and in -1878 he was appointed superintending 
engineer for the counties of Northumberland and Durham, which 
position ће still holds During his long period of service many 
developments bave taken place under his supervision, notably the 
establishment by the Post Office of a telephone exchange at New- 
castle-on-Tyne, the development and continued success of which is 
largely attributable to the active personal interest which Mr. 
Heaviside has always taken in telephonic questions, The acquisi- 
tion of the trunk lines by the Post Office was another undertaking 
which called for the exercise of careful organisation and expert 
engineering skill In addition to carrying out his official duties 
with credit to himself and to the Post Office, Mr. Heaviside has 
always taken & wide general interest in the whole subject of elec- 
trical engineering. Ia 1899, when a local section of the Institution 
of Electrical Engineers was formed, Mr. Heaviside was appointed 
ite first chairman. He delivered his inaugural address in the 
following year, and still remains one of the most active members of 
the council of the local section. He is the doyen of the electrical 
engineers in the north-east of England, and we feel sure that his 
professional brethren inside and outside of the Post Office Service 
willagree in thinking that the distinction, which bas just been 


conferred upon him, is not only very appropriate, but thoroughly 


well deserved. 

On 16th ult. Mr. J. R. W. Bonn, of the electrical department of 
the Vulcan Boiler Ineurance Co., was married to Miss Margaret Jessie 
Calvert, at Emmanuel Church, Didsbury. 

We are asked to state that Mr. G. Ryman, manager to the Man- 
chester branch of Messrs. Vandam, Marsh & Co., Ltd., severed his 
connection with his firm at the end of June, and contemplates start- 
ing business in Manchester on his озуп account. 

Our readers, we feel sure, will join us in expressing deep 
sympathy for Prof. Jonx PRRBT, F. R. S., in his sad bereavement 
through the death of his wife. Mrs. Perry, who was а daughter 
of the late Thomas Jowitt, of Sheffield, passed away suddenly 
on Saturday last, June 25tb, at Wendover, at the age of 50. 

Mr. E. L. JosEPH has resigned the position of general manager of 
the Consolidated Electrical Co., Ltd., and his address for the present 
is Ferrybridge House, Clifton Gardens, Maida Vale. Mr. Joseph 
had been with the Consolidated Co. since it took over the business 
of Williamson & Joseph, and his connection with the latter firm and 
ite predecessors, both as manager and partner, dates back for 15 
years. Не was early in the field as а manufacturer of switchboards 
and accessories. The Consolidated Electrical Oo., Ltd., ask us to 
state that all branches of their business will be continued on exactly 
the same lines as heretofore, under the active management of Mr. 
L. Redmayne, lately works manager, and all communications should 
be addressed to Northampton Works, Canonbury, N. 

The marriage was solemnised on the 16th ult., at Bt. George's, 
Hanover Square, of Mr. CHARLES RICHARD DELEBERE, youngest son 
of Mr. George Edward Pritchett, of Oak Hall, Bishops Stortford, to 
Jacintha Muriel Laura, youngest daughter of James Arrowamith, of 
Buxton, formerly of Brcoklands, Cheshire. The bridegroom is one 
of the managing directors of Pritchetts & Gold, Ltd., of storage 
battery fame. A reception at the Langham Hotel followed the cere- 
mony. The honeymoon is being spent in Guernsey. ` 

On the 27th ult. Mr. R. HABOL D PiPEB was presented by the 
staff of the Folkestone Electricity Supply Co., Ltd., with a kit bag 
on the occasion of his leaving to take up the position ofsecretary to 
the Guildford Electricity Supply Co., Ltd. 

A dinner was given in honour of Зв WM. H. Wairs, the presi- 
dent of the Institution of Civil Engineers by the council and officers 
of the Institution on Tuesday night. It took place at the Grand 
Hotel, and among those present were Bir Guilford L. Molesworth 
(in the chair), Lord Kelvin, Sir Benjamin Baker, Prof. Sir James 
Dewar, Bir William H. Preece, Sir J. Wolfe Barry, and Dr. Kennedy, 
а number of whom subsequently looked in at the conversazione of 
the Inetitation of Electrical Engineers. 

Mr. Joun Незкитн, electrical engineer to the Postal Depart. 
ment in Queensland, has been appointed by the Federal authorities 
to visit the St. Louis Exhibition, with a view to inspecting the 
telegraphic and telephonic apparatus exhibited. 

Mr. Warren P. Apams, M. I. E. E., of 35, Queen Victoria Street, 
E. C., notifies that on June 24th he removed to new offices iat 28, 
Victoria Street, Westminster, B.W. 

The Hammersmith Guardians received 14 applications for the 
appointment as electrical engineer, to prepare specifications in 
connection with, and to superintend tne carrying out of, the 
electric installations at the workhouse and intirmary buildings 
now in course of erection at Wormweod Borubbs, Shepherd’s 
Bush, W. The two selected for attendance before the Bcard 
on Wednesday were: Mesars. J. & J. В. Енвіонт (932 per cent. on 
the expenditure); Mr. F. J. Wanpmun-Srevans (5 per cent. up to 
£2,000, and 34 per cent. above that sum, or at a set fee). Messrs. 
J. & J. B. Enright were appointed. | 


NEW COMPANIES REGISTERED. 


Sykes & Sugden, Ltd. (81,328). This company was 

on June 22nd, with a capital of £6,000 in £1 shares, to acquire the premises 
known as Spring Place Works," belonging to A. Sykes, in Spring Wood Street, 
Huddersfield, and the business of an electrical engineer and steeplejack 
carried on by him at the said as W. D. Berry & Bons," and to carry 
on the business of electricians, electrical and mechanical engineers, suppliers 
of eleotriaity for light, heat, motive power ог otherwise, steeplejacks, erectors 
of lightning conductors, builders, &o. © frst subscribers (each with one 
share) ate A. Sykes, BRting Place 

decorator; А. Sugden, Woodfield, 
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Sugden, Woodfield, Brighouse; Miss G. Sykes, 74, Fitzwilliam Ви eet, Hudders- 
field; Miss A. Sykes, 74, Fitzwilliam Street, Huddersfield; E. H. Sugden, 
Woodfield, Brighouse, cotton spinner; and O. Dyson, George Street, Hudders. 
field, book-keeper. No initial public issue. The first governing directors are 
A. Sykes (chairman) and A. Sugden; qualification of governing directors, 2,000 
shares; remuneration of governing directors, £203 each per annum. Registered 
office, Spring Place Works, Spring Wood Street, Huddersfield. 


Amalgamated Dry Batteries, Ltd. (81.316).—This company 
was registered on June 22nd, with a capital of £20,000 in £1 shares, to adopt an 
agreement with B. Sherman, ind to carry on the business of manufacturers and 
vendors of electric dry batteries and other articles, їс. The first subscribers 
are:—F. E. de Mattos, 7, Great St. Helens, K. C., gone man F. H. Rogers, 
16—17, Devonshire Square, E.C., patent agent; A. J. Aitkens, 24, Mark Lane, 
E.C., Colonial broker; B. Sherman, 16—17, Devonshire Square, E. C., electrical 
engineer; L. F. Goodricke, Moorgate Station Chambers, F C., chartered 
&ccountant; D. H. Muston, 16—17, Devonshire Square, E.C., electrical engi- 
neer; and W. C. Goulding, 49, Finsbury Pavement, E.C , solicitor. No initial 
public issue. The first directors are F. E. de Mattos and B. Sherman (managing 
director); qualification, 250 shares; remuneration, £75 each per annum. 


Reliance Works Co., Ltd. (81,358).— Tbis company was regis- 
tered on June 25th, witb & capital of £10,000 in £1 shares, to adopt an 
agreement with Sir Н. A. White, and to carry on the business of mechanical, 
electric and general engineers, manufacturers and sellers of the component 
parts of bicycles and motor-cars, electro-platers, dc. The first subscribers 
(each with one share) are:— Sir H. А. hite, Kt., 14, Great Marlborough 
Street, W.: E. F. Briggs, Holmwood, Weybridge, solicitor; C. Knight, 83, 
Clarendon Road, Putney, S. W., clerk; F. C. Beck, 10, Lausanne Road, Hornsey, 
clerk ; W. Н. Bracey, 226, Albion Road, Stoke Newington, N., clerk; M. E. 
Hamshere, 16, Seaford Road, West Ealing, clerk; and W. F. Parks, 91, Dollis 
Park, Church End, Finchley, clerk No initial publio issue. Registered 
without articles of association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Peterborough Electric Traction Co., Ltd. (74,562).—Tbis 
company's annua! return was filed on May 18th, when 4,000 ordinary and 4,000 
reference shares had been taken up out of & nominal capital of £60,000 in 
,000 ordinary and 6,000 preference shares of £5 each. 45 per share has been 
called up, and £40,000 has been received. Mortguges and charges: £20,000. 


Kidderminster and District Electric Lighting and Traction 
Co.. Ltd. (59.972). This company's annual return was filed on May 4th, when 
8,000 preference and 4,700 ordinary shares had been taken up out of a noininal 
capital of £100,000 in 6,000 preference and 5,000 ordinary shares of £10 each. 
£10 per share has been called up, resulting in the receipt of £770,000, Mort- 
gages and charges: £15,000. 


Frank Suter & Co., Ltd. (57,193).— This company's annual 
return was filed on June 6th, when 2,050 preference and 18,104 ordinary shares 
had been taken up out of a nominal cupitul of £20,000 in 6,500 preference and 
18,500 ordinary share- of £1 each. £1 per share bas been called up and paid on 
6,154 shares, and 10,000 are considered aa fully puid. Mortgages «nd oharges: 
£6,000. ‚ 


Oriental Telephone and Electric Co., Ltd. (40,691).—This 
company’s annual return wag filed on May 17th, when 179,318 ordinary and 
60,000 preference shares bad been taken up oat of a nominal capital of £300,000 
in 200,000 ordinary and 100,000 preference shares of £1 each. £1 per share has 
been called up on 7,816 ordinary and 50,000 preference shares, resulting in the 
receipt of £52,528 10s., inclucling £12 108. paid on 50 ordinary shares. 171,497 
ordinary shares are ccnsidered us fully paid. Mortgages and charges: Nil. 


West India and Panama Telegraph Co., Ltd. (11116). — 
This company's aunual return was filed on June "7th, when 31,568 first рте: 
terence and 4,669 second preference shares had been taken up out of a nominal 
capital of £2,145,680 in 200,000 ordinary, 84,563 firat preference, and 10,000 second 
preference shares of £10 each. £1,275,530 is considered as paid. Mortgages and 
charges: £80,000, 


Western Telegraph Co., Ltd. (6,585 C).— This company's 
annua! return was filed on June 7th, when 207,930 shares had been taken up out 
of a nominal capital of £2,500,000 in £10 shares. £10 per share has been called 
up on 130,000 shares, and £1,300,000 has been received. 2779.300 is considered 
us paid on 77,930 shares. Mortgages and charges: £613,955, 


-County of London Electric Supply Co., Ltd. (84, 320).— Thie 
company's annual return was filed on Jnne "7th, when 80,000 preference and 
40,000 ordinary shares had been taken op out of а nominal capital of £1,600.000 
in 80,000 preference and 80,000 ordinary shures of £10 each. £700,000 has been 
received. Mortgages and charges: £650,000. 


Brisbane Electrie Tramways Investment (o., Ltd. (67,853) 
-- This company’s annual return was filed on June lst, when the entire capital 
of £750,000 in 75,000 ordinary and 75,000 preference shares of £^ each had been 
taken up. 2750, 000 is considered as paid. Mortgages and charges: £425,000. 


Bournemouth and Poole Electricity Supply Co., Ltd. 
(55,189).—' This company's aunnal return was filed on May 13th, when 12,000 
ordinary and 12,000 preference shares had been taken up out of a nominal capital 
£800,000 in 15,000 ordinary and 15,000 preference shares of £10 each. £10 per 
share has been called up on 7,50) ordinary and 16,000 preference, and £4 per 
share ou 4,500 ordinary, and £243,010 has been received, including £10 paid on 10 
Mortgages and charges: £1£0,000. 


West Coast of America Telegraph Co., Ltd. (52,114).—This 
company's annual return was filed on May 21st, when 45,008 shares had been 
taken up out of a nominal capital of £192,500 in 53,008 shares of £2 10s. each. 
£2 108. per share has been called up on 8, and £20 has been received. £112,500 
is considered аз paid on 12,000 shares. Mortgages and charges: £170,000. 


Headley, Ltd., electricians, Traro (78,535) —Isave, on June 1st, 
of £1,000 debentures, part of series created May 12th, 1904, securing 42,000, 


charged on the company's undertaking and property, present and future, in? 


cluding uncalled capital. No trustees. No previous issue of same series. 


Bromley (Kent) Electric Light and Power Co., Ltd. 
154,127).— An acknowledgement of indebtedness under teal. dated June 6th, 1904, 
creating £20,000 ‘urther debenture stock (inaking, with £20,000 alrealy created, 
a total of £70,000, and being supplemental to u trust deed dated July 7th, 1902) 
has been registered. Property churged: The company's undertaking and pro- 
perty, present and future, including uncalled capital. Trustees: Е. T. Metcall, 
9. Great St. Helens, E. C.; and W. R. Davies, 10, Moorgate Street, Е.С. 


British Electric Calibrated Fuse Co., Lid. (78,498). —Іввие, 
on June bth, of £800 debentures, part of series authorised December 4th, 1903, 
securing 43.000, charged on the company's undertaking and property, present 
and future, including uncalled capital. Holder: J. Lang, 187, Fenchurch Street, 
Е.С. Notzustees. Previously issued of this series : £1,350. 


Moelline Co., Ltd., electrical engineers, London.—Issue, on 
June Ist, of £125 debentures, part of series authorised March 23th, 1904, to 
esoure £15,000, charged ор the company a undertaking and property, present 
and fysure, ving poalla onpital (if ару). Мо trustees. viously issued 
of каро ees: е 


ELECTRICITY SUPPLY ACCOUNTS. 


WE give herewith the returns of the Btepney 


Stepney electrical department for the year ending 
Municipal March 31st last, the fourth complete year of 
Electricity working. It will be noted that the output із а 

Supply. rapidly increasing one, and that as a result of 


the improved revenue conditions, some £12,793 
gross profit has been earned compared with £9,500 in the preceding 
year. 

In connection with the above, it is interesting to note that 
Stepney is an exclusive user of the demand-indicutor system of 
charging. Out of the appropriation account, some £4,900 was 
carried to reserve, the balance being utilised for writing off sundry 
items of capital expenditure. 

The prices charged аге :—Private lighting, 8d. and 1d. per unit; 
power, 2d. and 1d. per unit, maximum demand system. The chief 
engineer is Mr. W. C. P. Tapper. 


GENBRAL BTATEMENT. 


For year ending Marci, В18%- 1004. 1909. 
Total capital expended _.. T ve gs 
Number of unita sold — 
Private supply ... "ms ins .. 1,502,440 1,321,353 
Public lighting ... T Sus .. 731,066 437,996 
Total number of unita sold . . 2,533,611 1,759,349 
Equivalent No. of 8-0.р. lampa connected 88,819 58,914 
H. P. of motors connected ... ‘af ies 796 212 
41 1 : 
Number of public lampe d 7 8 on 
Maximum load in Kw. vis 955 ТЯ 1,268 952 
Revenue acoount— 
Gross revenue ... eas ‘as .4. £26,617 £19,026 
» expenditure 985 id .. £13,824 £10,126 
„ profit ыз “> 85 .. £12,798 £9,500 
Average inclusive price obtained per unit— 
Private lighting... dd rds is 2694. 2:80. 
Public lighting ... vis T ids 2:104. 2°20d. 
REevENUB Account FOR YEAR Enpina Manon 3187, 1904. 
Gross revenue wan тА .. £26,617 = 2:524. per unit. 
Works and distribution coste (including 
public lighting) A ms S. £11,294 = l07d. „ 


£13,824 = 1:310, „ 


Total working costs vs "T Ке 
| POE " PuoriT STATEMENT. 


Interest on loans T i i 1. 45,454 
Sinking fond... n i iu T ies 1,150 
Sundry items written off — T - 276. 
Balance carried forward to appropriation account 5,936 
Balance brought forward  ... T T T — 22 
Gross profit .. £12,793 


TBis undertaking for the period under review 


South Shields shows a marked improvement on the results 


Municipal obtained during the previous term. Despite 
Electricity ап increased output of some 13 per cent, 
Supply. working costs are only some £146 + £338 


‘increased rates, or £484 higher, and this 
creditable result is retlected in the improved financial position of 
the concern. We gather that the department may shortly benefit 
from a tramway load, as also from the establishment of an adequate 
reserve fund, if the engineer’s remarks are rightly appreciated. 

The prices charged are :—Private lighting, 7d. and 2d. maximum 
demand, 5d. to 3d. per unit sliding scale; power, 2d. per unit, 
The chief engineer is Mr, J. H. Cawthra. 


. GaNBRAL ӨТАТЕМЕНТ. 


For year ending March 31st— 1904. 1903. 
Total capital expended ves m * £149,356 £145,815 
Number of units sold— 
Private supply ... баз ‘is .. 848,109 759,600 
Public lighting ... Е ig .. 451,180 389,365 
: Total number of units sold . 1,299,289 1,148,965 
Equivalent No. of 8-0.р. lamps connected 53,837 · 47,674 
Number of public lamp «2 «és 432 314 
Maximum load in Kw. К А Я 909 829 
Revenue account— 
Gross revenue "T Tn ». £17,166 £15,717 
4, expenditure ane ea .. £6,601 £6,117 
» profit ran m 95 .. 410, 565 £9,600 
Average inclusive price obtained per unit— 
Private lighting... idt Sis 981 397d. 406d. 
Publio lighting з тз T 1:664. 176d. 
REVENUE ACOOUNT FOR YkaR BNDING Marca 31er, 1904. 


Gross revenue гы E .. £17,166 = 3'17d. per unit. 
Works and distribution costs (inoluding | 
£4,184 = 76d. „, 


blio lighting) T ive A 
Total working costs ... soe „ £6601 æ 1914 „ 


н ү aa Tc A 7Ci)e . ..,, ———:k:;:;k:ñ...ñuñn3Ü —:„% „ ͤ—:—ÄÄñ»%,7—d 
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PROYIT STATEMENT. 


interest on loans , " 3 . 24,869 
Sinking fand eae eee tee ees oes ТТ 4,070 | 
Balance carried forward... Ж Vs ed 1, 604 
Deficit on Quay property ... m ы у 22 
Gross profit... wee £10,665 
CITY NOTES. 


Thomas Parker, Ltd. 


Tam directors’ report for the year ended April 30th, 1904, reads as 
follows :— _ 

After writing off the various deprecistions, ns in former years, the balance 
standing to the credit of profit and loss account is £1,410 8s. 9d. The directors 
ponose 19 carry the whole of this forward to next year’s account. The 


ed profits are the result of the general depression in trade and the 


recent fierce competition in the electrical industry. Large economies have 


been effected during the year іп the methods of construction and works manage- 
ment, aod the improved designs have met the requirements of the market. The 
result of this is, that the works output has been considerably increased, but 
these advantages are more than counterbalanced by the reduction in prices 
necessary to secure orders. The directors have devoted constant attention with 
the managers during the last year to all pointe where economies could be 
effected without damage to the quality of the work turned out. The works are 
ПШ of orders, and the shops are in an exceptionally good position to take the 
tallest advantage when any improvement in trade shows itself. Оп the resigna- 
tion of Mr. Thomas Parker as a director of the company in February last, the 
directors, pursuant to the articles of association, elected Mr. J. E. Underhill to 
Ц the vacancy. He now retires, and offers himself for re-election. The 
anditors, Messrs. Allen Edwards & Smith, dissolved partnership in February 
last, and Н. P. Smith, who had charge of the Wolverhampton business, left 
and transferred his business to his chief assistant, Mr. W. A. Nelson, 
accountant. To meet this casual vacancy, the directors appointed 
Mr. Nelson to complete this year’s audit. He now retires, is eligible, and offers 
himself for re-election. 
The dividend on the ordinary shares for the preceding year was 
6 per cent, and for previous years it had ranged from 10 per cent. 


down to 5 per cent. in 1895. This year the dividend has had to be 
passed altogether. 


Isle of Wight Electric Light and Power Co. 


Tum annus] meeting of this company was held at Ryde last Friday, 
Mr. Р. E. Gripper pacing | 

The CHAIRMAN, in moving the adoption of the report, congratu- 
lated the sharebolders on the very satisfactory progress which had 
been made during the year. They had had a busy and anxious 
year in some respecte, but now they had practically completed the 
whole of their undertakings in the island. During the year they 
bad supplied current to East and West Cowes, and had estab- 
listed new works at Ryde. They could judge of the progress of 
the company from sthe increase of lamp connections through- 
out the island. In Ventnor and Bonchurch they had increased 
from 12,000 to 16,300 lamps; at Sandown and Shanklin the 
number had gone up from 8,100 to 10,000, and at Newport they 
bad increased from 6,800 to 16,000. Up to the end of last year 
they had made about 5,000 connections in Ryde and St. Helen's. 
During the four months of the present year they had made con- 
or had received applications therefor, amounting to between 
7,000 and 8,000. During the year they had made a profit of £5,640. 
the year they had expended about £100,000, £46,000 being 

spent in Ryde and 8t. Helen’s, and about £28,000 in Cowes. 

Ool. Hamriron seconded the motion, and it was carried. 


Mr. Gripper was re-elected a director, and Mr. A. H. are 


British Aluminium Co. (Limited and Reduced), 


Tux report states that the profit for the year 1903 is £34,149, out 
of which debenture stock interest, charges on stocks of aluminium, 
&c., absorb £17,276, leaving a balance of £16,877 to be applied in 
reduction of the debt balance of £22,358 brought forward, of which 
consequently only £5,480 remains. Tothis has to be added 
£79,983, the amount of the suspense account in last year’s balance- 
beet, which the board has now decided to write off; and also a 
sum of £6,374, part of the depreciation on investments which the 
board bas not felt justified in continuing to value at cost. The 
detit balance, therefore, stands at £93,838. The writing of £9 per 
share off the 10.000 ordinary shares of the company, which was only 
sanctioned by the Oourt of Chancery after the accounts for the year 
were closed, will dispose of £90,000 of this balance, leaving £3,838 
to be provided out сї current profits. The £10,000 borrowed in 
January, 1903, in priority to the debenture steck, was all repaid 
during that year. The board has had the property, buildings, 
engineering works, plant, and machinery, revalued. The value was 
reported to be £422,550, and they have accordingly been written 
down from £584,548 to tbis figure and the difference taken from 
tbe capital reserve fund. The board has applied the balance of this 
fend, as well as the sum of £8,374 previously mentioned, in 
redoction of the amount at which certain of the company's invest- 
ments have hitherto stood. The sales of aluminium during 1908 
were considerably larger than in any previous year and they 
continne to increase steadily. Tho board has accordingly decided 
0 suspend the manufacture of carbide of calcium and apply the 
whole of the available power at Foyers to the produotion of 

„ soon юз the necessary plant can be erected, this is 
осе in head. The continuous expansion in the demand for the 
metal indicates, however, that the maximum capacity of output of 
e Foyers works will before long be inadequate to satisfy market 
aequirements, The board has, therefore, decided to proeeed with 


the development of its Loch Leven water power. Proposals for 
providing the additional capital necessary for this purpose will 
shortly be submitted. 


— eC ——— — 


J. G. White & Co. 


Mr. J. G. WHITE presided at the held on the 27th ult., at 22a, 
College Hill, E.O. He said that, as compared with former years, 
these results might, perhaps, seem unsatisfactory, for they were, 
until recently expecting profits as large as in preceding years; but 
these had not been realised. The bad weather experienced during 
the summer and autumn of last year contributed to a large extent, 
also various unsatisfactory gen ral conditions and sundry complica- 
tions in connection with the carrying out of certain contracts. Ia 
one particular instance the estimated cost of carrying out the work 
was increased by £13,000, due to the causes named, and on this 
contract the company met with its first substantial loss. In another 


- instance, the financial embarrassment of a client, for whom they 


were carrying out a large contract, resulted in the estimated profit 
not being realised. Considerable difficulties were also met with, 
owing to delay by manufacturers in the delivery of material. Thie 
resulted in delayed completion of the work, and consequent in- 
creased cost to the extent of some thousands of pounds Another 
cause was thé deferring, by reason of the financial depression рге. 
vailing, of work which would probably be secured later. He did 
not think it likely that the conditions referred to would recur, and 
in the experience of the American business a similar reduction of 
profits by excess coste had happened in only one year out of the 17 
of existence. During the 24 years since their first dividend, which 
was at the rate of 6 per cent. on the preferred shares only, they had 
with the dividends now recommended, paid on both preferred and 
ordinary shares an average rate of 7`6 per cent., and had built up a 
reserve fund of £20,000. The carry-over had increased from £3,649 
to £11,655, representing, with the reserve fund, accumulated earn - 
ings duriog the 21 years ofi over £28,000. In addition, the position 
of the company amongst engineers and contractors has been 
strengthened by its having carried cut many important works, 
notably the construction at Bournemouth, where this company in- 
stalled the first commercially successful conduit tram way ever built 
in Great Britain; also the conduit works carried out for the London 
County Council tramways, the Tooting section of which was the 
second commercially successful conduit tramway in Great Britain. 
The conversion of the Brixton cable line to electrical conduit had 
been successfully completed considerably in advance of the con- 
tract time, and the general consensus of opinion was that the com- 
рапу had succeeded in breaking all previous British records for 
epeed and general efficiency in carrying out the work. 

Mr. A. N. Cornett seconded the motion, which was carried 
unanimously. It was also resolved that a dividend be paid at the rate 
of 6 per cent. per annum on the accumulative preferred shares, and 
at the rate of 6 per cent. per annum on the ordinary shares for the 

ear, to Febroary 29th, 1904; and that а sum of £5,009 be trans- 
erred to reserve. 

A resolution was subsequently passed increasing the capital of 
the company to £200,000 by the creation of 5,000 preferred shares 
of £10 (6 per cent.). 


New General Traction Co. 


THE report for the12 months ended March 31st last shows that after 
paying £3,272 for general expenses, £9,294 for debentare interest, 
and £3,511 for interest on loans, there is a loss of £6,659. Deduct- 
ing this from the balance brought forward, there remains £7,623, 
which ie transferred to a special reserve account. In last year's 
report it was mentioned that measures were taken to overcome the 
difficulty which stood in the way of completing the Philadelphia 
system. Owing, however, to the rigorous weather ia the United 
States, it was not until the spring of this year that work could be 
resumed, and it is only within а very recent date that the directors 
have received cable advices that the through rail connection has 
been completed, so that the whole of the line should soon be open 
for traffic.- The Parliamentary Bill for the extension of the 
Coventry tramway system was duly passed. A contract has been 
entered into by which the construction work at Coventry is now 
being carried out by this company. It is expected that the new 
extensions will be finished before the end of the year, and the 
relaying of a portion of the existing old track should Ъз completed 
shortly afterwards. To enable the company to carry out these 
important works, to complete the Philadelphia system, and to pro- 
vide for the general purposes of the company, an issue has recently 
been made of £80,000 4 per cent. prior lien debantores, of which 
£60,000 has been sabscribed at 974 per cent. and allotted. 


Leeds Copper Works, Ltd. 


THis company's meeting (held at Salisbury House, Ю.С.) was pre: 
sided over by Mr. J. H. Duncan. 
The OHAIBMAN, in moving the adoption of the report, said he did 
not want them to go away with the impression that, because the 
past year's working showed a loss, there was anything in the figures 
to cause dismay. regard to the loss of £13,000 appearing in the 
report as the net trading result of the year 1903, they had been 
paying for their footing in a very important trade, notwithstanding 
the fact that the board considered the loss might have been reduced, 
provided certain things could have been foreseen as regarded the 
management of the company. Referring to the rearrangement ої 
the management, he emphasised the importance of a firm control 
at their works, and the necessity of economy. This was now being 
carried out by their new manager, Mr. Jobling. The directors con- 
sidered that the company had now survived the worst, and that it 
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had turned the corner. A reconstruction of the capital would be 
necessary within the next year or so, and when that camo the 
question as to whether the new capital was £13,000 less or £13,000 
more would not then be of vital importance. 

The Marquis D'HavuTPOUL seconded the motion, which, after die- 
cueion, was carried. 


Eiectrical Power Storage Co.— The directors recom- 
mend a dividend at the rate of 6 per cent. per annum on the 
ordinary shares for the year ended May 31st. 


British Electric Traction Co.—The report for the 
year ended March 31st states that in the profit and loss account the 
total amount for appropriation, includiag £24,912 brought forward, 
is £274,730. After providing for debenture interest, preference 
dividend, and interim dividend at the rate of 6 per cant. per annum 
on the ordi shares, there is a balance of £78,139 ; the directors 
recommend a dividend at the rate of 6 per cent. per annum on the 
ordinary shares for the half-year ended March 31st, £38,148 being 
carried forward. Some fuller details from the report will appear in 
our next issue. 


City of London Electric Lighting Co.—The board 
has declared the following dividends on account" of the distri- 
bution for the year ending December 3tst, 1904:—On the 
preference shares, 6s. per share; on the ordinary shares, 58. per 
share, payable, less income-tar, on the 14th inst. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned security to be quoted in the Official List : — 
British Westinghouse Electric and Manufacturing Co.—Further 
iesue of £116,353 4 per cent. mortgage debenture stock (re- 
deemable). 


Telegraph Construction and Maintenance Co.—The 
directors have declared an interim dividend of 12s. per share. 


British Columbia Electric Railway Co.— The Pall 
Mall Gazeite says that the British Columbia Electric Railway Co., 
Ltd , has just absorbed the undertaking of the Vancouver Gas Co. 
The British Columbia Oo.’s report for the current year, which 
ends on the 30th ult, will not be out until October, but for the 
11 months ended May 30th, the net earnings have been £12,500 
more than for the corre onding period of 1903. The company 
has now a lighting monopoly in the area it serves. 


Cape Electric Tramways, Ltd.—The directors have 
declared an interim dividend of 5 per cent. 


Eastern Extension, &c, Telegraph Co.— Interim 
dividend for the quarter ended March 31st 2s. 6d. per share. 


-e — — — - 


STOCKS AND SHARES. 


Wednesday Evening. 

In presenting our brief tabular statements to show the effect of the 
first half of 1904 upon electrical prices, it may be pointed out that 
the chief feature of the list is their irregularity. Only in the Tele- 
graph section does anything like consistency appear. Investment 
business on the whole has been more or less erratic during the six 
months, as ів seen in the fact that Consols began the year at 88, fell 
to 85, and are now about 90, after being somewhat higher. Money 
has become cheaper in the pericd, and this factor induced a revival 
amongst high-class stocks and shares, the effect of which, however, 
was to some extent counteracted by those numerous fresh appeals 
for money that the easing of rates encouraged. "The practical upshot 
of the six months upon Electricity Supply shares can be seer at a 
glance in the following figures :— 


— — e P Ha t — M —— M — 


Rise or Fall. 


Shares. Dec. 81, 1909. , 
zT EE W 
КЕ 

Кейын апа кела, | 104 11 
Charing Cross " 9 1 1} 
City of London. ^" 21 103 n à 
County of London ee - 8 8 — 
Edmundson's 6} 54 i 
Kensington and Enightebridge 11 124 1 
Metropolitan. 174 20 
Notting Hil  .. T Ба 18 14 1 
St. Jaines's ° а ee ee 15 16 т 
Urban. m wc. ae | б 43 i 
Westminster 124 13 4 


— 

Metropolitans, of course, have their own especial reason for 
strength, and the fall in Charing Cross shares can, perhaps, be 
traced to а heavy new issue made by the company not long ago. 
With regard to the other changes, the 1mprevement in Bromptons, 
Kensingtons, Notting Hill, and Westminsters, is due to the greater 
appreciation of the attractions which these sound shares offer to the 
investing public. London Electrics at 1j are the fraction lower, 
and Smithfields at 3 have dropped ł since the New Year com- 
menced. 

Amongs the Railway descriptions, a severe decline in Central 
London Deferred synchronises with the smart rise in Metropolitan 
Consolidated and District Ordinary stocks. The tables may speak 
lot thomselres :—= 


— 
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| 
Stock. | Dec. ВІ 1908. Now.. Rise or. Fall. 

Central London Ordinary .. | 94 91 | 8 

1 7 " Preferred .. 1 102 | 2 

Deferred .. 948 RO | 14 

City & Bouth London .. 48 40 à 
Waterloo and City 93 904 і 8 
Metropolitan Consolidated . 97 11 
Metropolitan District . 4j 


It is worth noticing that Central London Preferred has actually 
advanced 2 points, despite the fall in the Ordinary and Deferred. 
City and Bouth London has only just lately gone fist, upon farther 
competition in the south-west of London. 

After the Railway varieties, the Traction group claims attention, 
and here the outstanding feature is an almost eensational jump of 
over 20 pointa ia British Columbia Beferred, brought about by the 
striking progress that the line is making, backed by cons'ant pur- 
chases in а market provided with very little stock. The Preferred 
is also substantially higher as this list shows :— 


Stock or share. Dec. 81, 1908 | Now. Rise or Fall. 

British Columbia Preferredj.. 92 994 

Deferred ,. 80 101: 214 
Brit. Elec. Trac. Ordinary .. 11 9 13 
Calcutta .. e 7 1 i 
London United Preferred .. 111 111 — 

Deferred 103 106 2 

Met. Electric Deferred ; ł | $ 
Potteries, Ordinary .. oe 9 

d | 


British Electric Tractions have flactuated pretty widely, and at 
one time fell to 8 upon fears that the interim dividend would be 
passed. This apprebension has proved groundless, the company | 
declaring a dividend at the rate of 6 per cent. the other day, a 
reduction of 2 per cent., as compared with that of the corresponding 
period last year. New General Tractions has picked up from about 
54. to 30s., and Anglo-Argentine Preference at 5} are 1 better as the 
result of six months. 

Coming to the Telegraph section, a healthier tone bas succeeded 
the Marconi and all-British cable scares. Globe Telegraph and 
Trast Ordinary, which may be said to reflect this market in thom- 
selves, are 10e. higher at 9, but Submarine Cables Trust at 1204, 
have only an extra point to their credit. Some of the principal 
changes are here noted :— 


Stock or share. | Dec. 81, 1908. Now | Rise or Fall. 

Anglo Preferred..  .. . 93 . 92 1 
»„ Deferred. v 8 62 à; 13 
Cuba Submarine Ordinary es 1 d = 
Direct U.S. A 1 1 == 
Eastern Extension .. - 11 12 1 
Eastern Telegraph «e T€ 12: 12% b 
Creat Northern . we ee 254 26 à 
Indo-European . ТА © 38h 434 6 
Western Telegraph es 12 12 3 
National Telephone Pret. xs 102 105 sí 

" " Def Wå 1 


After the speculation in National Telephones, it will be observed 
that the Preferred and Deferred have settled down to considerably 
firmer prices. Reuter's shares at 7, and West India First Preference 
at 64, have not moved on balance, nor have tbe Ordinary shares of 
the latter company, which stand at 8s. 9d. apiece. 

Diversity is only what might have been anticipated in the 
Miscellaneous department, from which a few representative 
examples are taken as follows .— 


| Rise or fall. 


Deo. 81, 1908... Now. 


tes om a oc m — 


Stock or share. 


British Insulated 3 4 
British Westinghouse Pret.. 4 | 
Callender's 7 E ll 10 | 1 
Electric Construction.. 1 | 
Edison & Swan. ae 
Benes m $a гә yani 18 . A i 
nadia-NRu er ee se | 
с о + 


Telegraph Construction 


Not only the Preference shares, but also the Debenture stock of 
the British Westinghouse Co. has suffered, this last to the tune of 
7 points, being now 883. British Thomson-Houston, at 102, is 2 
points down. On the other hand, Babcock & Wilcox shares are & 
up, at 3, although that price represents а fall of £2 in Willans and 
Robinson, on the unfortunate result of the last completed year, with 
ite source of loss, which is now cut off. Taken altogether, if the past 
six months might have been better in the case of Stock Exchange 
prices for electrical descriptions, it certainly might have proved 

very much worse, and those who held good securities can look for- 
ward to the fature with confidence and with hatinfastion. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Closin Слові Business done 
€ ng ded 
Present NAMB ot | Dividends for the last | Quotations loni woek en 
10е. m three years. June 22nd. une 29th. E 
1901, | 1908. | 1908. | - 
67,108 African Direct 4% da. oe ee өө oe ae 100 ee oe ee 99 —108 99 —108 
95,000 | Amason Telegraph гоа Mop 1 6o 25,000 $^ es rwa 10 as 2s T | 34— 84 24— B 
119, 900i Do. do. Debs., os. 1 to 1,260 Red. еә eo ec 100 ee s ee ее .70 —; e. == ee 
988,840 Anglo- oe ee ee ee ee ee ae Btock б1в. 60/6 61s. 47 — 50 46 — 49 
8,206,580 Do. do. do, 6 Pref, ee ee ee ee .. | Stock 6 % кы 6 % 91 — 98 91 — 93 
0,266,580 Do. do. do. De ee ee ee ee ee Btook 9s. 28. t aT 1 1 
44,000 Nos, 1 to 44,000 ee ee ee ee ee ee ab b 6 ee € 4 
18,908,500 Oahie . =e |910 | 8 8 <e | 175—185 170 —190 xd 
1,541,908 Do. do Sterling 000 year 4 % Deb, Btock Red, ee 5» | Stock Vs NN РЕ 94 — 96; 93 — 96 xd 
15,000 | Ouba e ee e 0 S» we | 10 | 4% | 6% | 5% 1— 8 1— 8 
0 8.000 Do. 0% Pref, өө ee ее ee ee oe ee (10 e» ee ee 15 — 16° 15 — 16 
6.000 ро. do. 10 Oum. Pret, ee [E [LE ee 7 5 eo ee ca 1 == 8 1 — B 
80,008 Do. do. Debs. ee ee ee ee ee (60 eo oe ee 100 —108 100 —108 "3 
60,7105 | Direct United States Cable 90 | віх | si% | .-3 | 10 — 104 10 — 104 
65,800 Direct West India Cable, 44% Reg. . Dob., within Nos. 1 to 1,900, Red. 100 К - aia 100 —103 100 —108 
4,090,080 Easan $ Ord. es ee ee ec ^ ee ee Stock 1 % 7 % e 196 —181 . 126 —131 
1,965,506 Do. d A ari. Deen ee ee ee ee ee 100 oe ео oe, 87 — 90; 7 — 90 
1,004,645 Do. 4 Mort. Deb. Btock Red. oe Фе ee ee Stock eo ee ee 105 — 108 105 —10н 
290,000 De. % Deb. Block. %% О ЕИ ое И ao 
800,000 2 4% Mt. Db., Nos. 1 to 8,000, red. 1900 100 T ee es 99 —102 99 —102 
жоои. Го 4. uni Вер. Mort, Debs, (Mauritius Buh) 1 to 8,000 | 28 " 5 _ 99 —102 99 —102 
155,227 r А ee ee oe ee ee ee ee 3 54 £3 16 7* 54% A 1з n iu 
180,080 | Great Northern Telegraph, o 10 |159 [194% |15% | 26 — 96 954 — 964 
1, Red. 
13,000 . Telegraph ег ee ee өө ee se ee 95 10 10% 10 % 42 — 45 42 — 46 
1,968,253 National 3 Pref. Btock өө ee ee ee ee eo 100 6 6 6 % 104 —106 104 —106 
8,808,007 Do. Del. Stock oe eo ee e? ee ee 100 ee 44 5 * Bb — 88 81 — 87 
15,080 Do. do. : Cum. 1s$ Pref. .. ee ee ee ee 10 6 6 6 % 11 — 13 11 — 18 
15,000 Do. do. Cum. nd Pref. . so x 10 6 6 6% 11 — 13 1! — 13 
28,250,000 Do. — Kear o ao oe ae b b Б 5 % 5 — 5 5 — 
000,000 | Do. do. . oo ae но | Btock | 84 84 84% 99 — 10 97 — 99 xd 
689,598 Do. ao ee ee ee 100 4 4 4% 103 —105 101 —103 xd 
1,000,008 Do. Prov. Carta it TER to be paid ee ee ee ee oe oe 29 ana 81 29 тте ВІ 
пазы Oriental Telephone and and Eleo. Nos. 1 to 171 71,608, fully ped ae а 1 6% 6% 64% t- i p- i 
00,0988 Pacific and European Tel, 4 J Quar. 1 Dele, 165,008 eo өв 100 pe ЕЈ oe 97 —100 97 —100 
11,889 Router's eo ee ee oe oe oe 0 0 эе ee 8 5 % oe ee 64— 71 ха 64— 73 
8,8008 зоа 8 ee oe ee ee ee ee °з Ши T% 7% ee s са 5 
88,009 et e ee ee ee T E 
69,008 до. 64 Cum. Pref, Nos. 1 to 40,000 .. b E А ae +} — 
ITOAT do. 6 oe ee ee ee ee Stock ee oe 108 -—106 102 —105 xd 
15,608 West African Telegraph, Shares 10 T 2 96 4% 6— 7 6— 7x 
180,000; | West Coast of pir Lain kion Debs., 1 to 1,600 guar. Љу Bras, Bub, Tel, | 100 T x s 97 — 100 97 —100 
267,908 | Westen пт, 1 $o 907,990 о оо өө 10 7 96 7 96 7 96 12ł— 13} 122— 18} xd 
76,0008 р», Debs. 2nd series, 1906 eo ө» | 100 ee - oe 102 —105 103 —105 
090,009 { do. i Deb. В Stock Red. ee oes ee oe 100 ee ee ee 101 —104 100 —103 
68,821 | West India and Panama Telegraph. eo ве 10 em T = #— d 1— af 
04,568 do, ‚ do, 6% Cum. lsb Prein. 10 oe T T 6 — 6 — 
6,668 Do, ёо. do, 6 Cum. 2nd Pref, "e ee 10 ee ee ee b — 6 5 — 6 
cD „ 8, йо, йо, 5 9$ Debs., Nos. 1 to 1,800 oo | 100 ee ee S 100 —103 100 —103 
BLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
$5,089 British oe ee ee ee se ee 10 ea ee ee 5 — 6 5 — 6 ° ° 
900,608 | Do. do. 6% In Mort, Deb. Stock Rd.. gu is ae 0 — 9 a 15 is m 
мее | De do. 8 Eu. 0 о о [59 pss 10 — 11 101— 1H 10% | 1053 
G33, G08 ‘do. 5 . ee ee | Stock x s 116 —119 115 —118 117 
808,080 | British den кос es "о оо оо өө e : 10% 10 8% 5 — 54— . T 
05,000 14221604 Co. 9% lei Mort. Deb. Red... ee oe ee 41 Nil ee 102 —105 101 —104 xd ee 
see 9 ee . ee ee ee өө eo ee ee өө 2 
> do, 95 Pret. oe ee ee өө 41 6 ee 1 to 188 1 to ee oe 
мета Brush Electrical Engineering, Ord., 1 to 105,781 .. © oe өө 3 1 Nil Nil 1 ‚ 
300,000 0. do. am, 6 бол eis ^ 9 8 6 6% — l — 1 ee ee 
75,000 ро. do. Ф Perz. Stock Stock in ve 96 — 99 — T 
23285,0008 do, Perp. ee ee Stok ee 78 — 78 71 — 76 xd 
onsen Oallender’s Oabie А ee T eo өө 9096 15 | 125% = 1 94— 103 
do. 5 96 Cum. LJ . ee ee ee Б oe ee ee Б xd ® 
98,0098 e 14% Mort. Deb. Btook Red. Фе Btock е ee 104 —108 101 —105 xd 
2,868,614 | Central London Railway, Ord. eo c 5^ оь е. | Stock | Ф 4 4 93 — 95 — 91 91 
494,098 do. 49, Pref, Btoock.. .. .. ce „Stock | 4 4 4 102 —105 101 —104 i 
494,098 do, do. ee ee өө өө Фо 88 : A at п — F a an 40 401 461 
" 85,000 Crompton G0. Nos. 1 to 8 500 "Du таат sain b P: lj- 91 1j— 9i : 
D ' = Е 
pre Edison à Been United Elec. Light, ^A " shares, 49 paia, 16099,3681 s | na | хп | . p gebe zi: 
00. $ "8 $ ee = = ee oe 
19,129 Do. 421 сеш oia ise .. ee 5 Nil Nil oe i- il 1 = 2 oe ee 
"44,0881 Do. 28, вре Btock 100 ee ee ee T8 — 78 72 — 7 xd ee 
ou do. 17 M eer 11081 eo oe es 3 Re oe ba 1— 21 X- 21 oe 
— до. 44 Регр. 1st Mort. Deb, Вой .. — ..| Stock A is 97° —100 97 —100 s 
95,000 | General Electric Со. ‚6% Cum. Prꝶe mn... е 10 5% 5396 - 91— 93 9 — 9 xd А 
900.000 do. 4 Mort. Deb. , oe ee өө oe, 98 — 98 93 — 98 ee 
200,000 Невјеу'а С. ann orks, Ord. ee ee oe °з ee 6 20 % 20 % 15 pA 114— 1 13 — 164 d 112 e 
— Pes crane reste Des 8 ^a PME d cire 110 — 133 is 
Indie pr в ee е 10 10 10 . S = 19 ео 
— i do. do, 4 96 12% Mort. Deb. : » 15 “> 100 mae 100 108 b 
N. tLiverpool Oveshead Railway, oe oe ee ee ee ee 0 oe 2 ° ~ 
418,009 Do. do. Pref. 410 paid  ..  .. ee $e 10 H* t% 2 10 — 104 10 — 104 : 
87,000 Ognstruotion and Maintenanoe.. es. 19 20 % |9095 20 86 — 89 86 — 89 
150,0001 3 do. 4 Bda., Мов, 1 to 1,800 Red. 1909 | 100 ee ks 101 —104 101 —104 , 
608,080 Weteigo &.047 Baliwag Ord. ee eo eo өө ee 100 8 96 83% 84% 89 — 93 69 — 92 91j 91 


° A period of nine months. · t Quotations ой Liverpool 8tock Bxobange. { Uniess otherwise stated АП shares are fully paid, € From Manchester Share List. 


— — — — eee 
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Bank rate of discount 8 per cent. (April 91st, 1904). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 
' Business done 


Closing 
NAMB, Quotations Quotations week ended 
Я June 22nd. June 29th. | June 99th, 1904. 
100,000 


Blackheath and Greenwich TX ее Light, Ord.. 


9 0 


100,000 Do. 43% let Deb. Btock, "Prov. Certe. s 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1to 20,000  .. 
20,000 do. 7% Cum. Pref. ‘a 
250,000 | Central Electric Bu г 4% Guar. Deb. ay ae Т "a as 
60,000 SURDE CTOS and d Eleoctricit г Supply se - o 
70,000 ; 6 Cum. Prei. 
40,000 Do. do: “ пб Undertaking е boum. Pref, as 
40,000 Do. do. ee eo ee 
000 Do. do. Deb. Stock Red. oe oe ee ee 
44,486 Chelsea Electricity Supply, rd. PE АЕ T ex Ks 
150,0001 Do. do. Deb. Stock Red. .. ee ee 
70,595 | City of London Electric Dun ich ny 40 0,001— 110,506 ee "T 
40,000 Do. .. ee 
400,000: Do. ‚ Deb. Stook, ein at 116) all paid ae T 
800,000 Do. 43 and Deb. Stock, Prov. Corts., all paid se 
40,000 County of London & Prush Erow Elootrio Lighting, Ord. 1—40,000. . 
90,000 Do. 6 % Prei., ‚ 40,001—60, 000.. 
400,000: po. до. d$ Deb. Stock eo eo ee ee ea 
950,000 do. 2nd Deb. Stock ee ee ee ee 
60,000 кашасы! s Electric Corporation, o Shares ee e "à 
80,000 pe: do. Com. Pref, ee ee 
140,000 do. ist Mort. Deb. Stock ве 100 
91,000 Kensington and Knightsbridge Eleott 0 on А ai b 
90,000 do. do. Debenture Btock .. | Btock 
110,000 | London ОЮ сіті Supply Corporation, ted, Ord. .. ae 8 
49,840 Do. do. 6 V Pref. 5 
860, Do. do. do. 4 % 1st Mort. Deb. Btock Red Btock А s 
100,000 | Metropolitan Eleotrio Supply, 1 to 100,000 .. ..| 10 | @% | 18% 
71,106 Do. do. 4 o6 Cum. Pref. 171,166, £8 paid ee b ee @e 
Do. do. lst Mort. Deb. 8 tock ee ees ee ee ее 
Do. do. Mort. Deb Stock Red  .. os Stock T АХ 
10,853 | Notting НШ Electric Lighting s - ae es . 2 10 6 2 6 % 
40,000 St. James’ and Pall Mall Electric Light, Ord 6 144 143 
20,000 Do. до; do. qo Pref, 30,061 0 40,080 b ae ae 
150,000: Do. do. Deb. Stock Вей .. 100 ee ae 
19,000 | Smithfield Markets Ecchi Supply, Ord. © s 6 as 9496 
688,000 Во th Do. E ly, Ord 4 % Deb. Btock eo ee тох өө 138% 
uth London ш арр!у, ec ee oe ee oe ee 
80,000 | Urban Eleotrio Supply, Ord ve T T T А 6 - vs 
B0,000 Do. 5 % Саш, Pref, oe ee ee ee ee b ee oe 
110,000 | Westminster Electrio 8055 7. "gà s vs m ae we 6 10% | 12% 
98,141 Do. do. 6 96 Cum. Pref. ee ee oe ee 6 ee ee 
* Bubject to Founders Shares, t Unless otherwise stated all shares are fully paid. 
a A —. . — — — — 
MARKET QUOTATIONS, Wednesday, June 29th. = 7 
* sates Lat | Week's 
CHEMICALS, &o. N METALS, Ko. (continued), rie d рес, or Ine, 
а Acid, Hydrochloric per owt, 5j- те g Copper Sheet per ton £69 | 
a » Nitric. - per cwt. 22J- g 22 Rod.. per ton £69 
a „ Oxalio.. per cwt, 82/- E - (Elec trolytic) Bars per ton £62 | 
a „ Bulp hurio per owt. 5/6 " T " Bheets per ton £78 | 
a Ammoniac, Ва! per owt, 42/ E $3 та Rod perton | £72 
a Ammonia, Muriate (crystal) per ton £58 10 А ás 10 H. C. Wire per Ib. | 714, 
а ^ per ton £30 f Ebonite Rod T ; per Ib, 8/8 
a Ble aching powder T per ton £4 10 f ез Bheet per Ib, BJ- * 
a Bisulphide of Carbon per ton £15 n German Silver Wire per Ib. 1/6 T 
a Borax. ep per ton £18 h Gutta-percha fine . * per lb. 8j- 
a Benzole (90 900 $o per gal, 7/- | h India-rubber, Para fine .. per Ib, 4/8 to 4/94 ine, 
a - (50/90 96) per gal, 5/6 | i Iron, Charcoal Sheets А рег %оп #18 
a Copper Sulphate per ton £21 10 | „ Pig (Cleveland warrants) per ton 42/6 id. dec. 
a Lead, Nitrate per ton £94 | „ Forgings,accordingtosize per ton | From #11 . 
a „ White Sugar per ton £81 („ Borap, heavy „ per ton | 47/6 to 50/- . 
a „ Peroxide per ton | £27 10 i „ Wire, galvanised No.8 .. perton | £9 16 ao 
a Methylated Spirit . per gal. 2/6 " | (211 15 to | 
a Naphtha, Solve nt (90%, а 1605 С), рег gal. | 5/6 g Le ай, English Ingot ee per ton | 1211 17 6 [ 
а Potash, Bichromate, in casks .. per lb, | ва. | e Bheet per ton £11 178. 6d. 
a 90 Caustic (75/80%). . per ton | 294 | | т Manganin Wire No. 28. per Ib, 8/- op 
a » Bisulphate А per ton | £85 | g Mercury . per bot. | £5 ; 
а Bhellac percwt, | 220/- | d Mica (in original cases) small per lvo. 64. tol 
a Bulphate of Magnesia per ton | £4 10 ee 4 „ " е medium per Ib. 2/6 to 4/ | 
а Sulphur, Sublimed Flowers per ton £6 10 d . large .. per Ib. 4/6 to 8/6 
a 3 Жарар. per ton £5 10 p Phosphor Bronze, plain castings per Ib. 17 to 1/24 
a Lu per ton £5 | p " rolled bars & rods per Ib, 1/- to 1/8 
a Soda. Caustic (white 70 %) „per ton | £10 15 | р „ strip & sheet per Ib, From 1/1 
а Orystals T +» per ton £8 | | 0 Platinum Do Se per os. 44 
a Bichromate, casks. . .. per lb. 24d, T е Bilicium Bronze Wire per lb. 9d. to 11d, 
i Steel, Magnet, acc'd'g to desc р" п рег ton £68 es 
METALS, &o. | л „ im bars | su үт us 
| | | 9 to 1 
b Aluminium Ingots, in ton lots .. per ton £190 | ee | g Tin, Block .. * а der ton { #1920 j 10/- ine 
b * Wire, in ton lots per ton #168 | Ar Е g » Fol .- ee T per Ib, 1/6 vo 
b Sheet, in ton lots .. per ton £186 са | | n „ Wire, Nos, 1 to 16 „ рег lb, 1/64 T 
p Babbitt” в metal ingots * per ton #48 to 4180 p White Anti-friction Metals— 
¢ Brass (rolled metal 2” to oak basis per lb. | 64d. “White Ant brand per ton | £42 to £63 ee 
е „ Tube (brazed) per Ib, Ра, j Yarns, 2/10s Grey Cotton, on sp ‘ls per Ib, ва. ae 
6 » „ (solid drawn). per lb. ii d. j „  6lea. Flax. „ perlb | баа, ee 
€ „ Wire, basis.. per Ib. | 63d. і „ 8 ply 10 lbs. Russian per Ib, | 418d. „ә 
е Copper Tubes (brazed) per Ib, 93а “ j M 10 ibs. Russian, single .. per lo. 44d. se 
с » (solid drawn) per Ib. 1d. j 180 lbs, Jute rove , рег ton £11 | АГ 
а Соррег Bars (best selected per ton 220 * Zino, Sh’t (Vieille Montagne bnd.) per ton £25 5 | 


Quotations supplied by Messrs.:—a G. Boor & Co. ; b The British Aluminium Co., L td.; e Thos. Bolton & Sons., Ltd.; d F. Wiggins & Bons.; е Frederick 
Smith & Co., f India-Rubber, G. P. and Teleg. W orks Co., Ltd.; g James & Shakspeare; л Edward Till & Co.; 1 Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd. ; ] 


‚ * Morris Ashby, Ltd. 


m W. Т, Glover & Co. - Ltd. P" P. Ormiston & Sons ; 0 Johnson, Matthey & Co., „Lid. Der» p The Phosphor Bronze Oo., Ltd. 


ELECTRIC ‘TRAMWAY 


Week No. 


AND RAILWAY TRAFFIC J RETURNS. 


Receipts for 


i Miles ; Week Receipts for | No. Miles 
Locality. ending the weak, | wik: Total to date. open, Locality. ending the wen | wka. Total to date. open. 

т £* | S RN 2 £* $ 

Aberdeen .. | June 26 1, 584 + 1,157 10 | — g Dublin TET 118,118 | + 8,140, 47 + 
Birmingham ae [T] 25 5,419 + 8,818 — = East паш ee oe 9.502 + 988 Б + 
Blackburn „, 24 920 + 899 | 184 | — |Z| Glasg 54,808 | — 1,475 | 714 |+ 
Blackpool „ 23 857 + 631 — |e Halifax (2 weeks) . 16,297 | + 1,078: 88 72 
„ —Fleetwd| „ 95 690 — T — |Z| Huddersfield — — 198 — 
” —Lytham ” 28 456 + 5,645 7 — E H ee oe . 26,178 + 2,959 18 +94 
Bolton .. | » 26 | 1,855 — 186 25 | — 8 Ilkeston  .. . 1,765 — 3 — 
Bournemouth у „ 22] 1,050 — 104 | — |j Ipswich ia А 25 525 — | 18 5,069 = 104 | — 
Bradford ..  ..| » 18 | 4,671 + 9,171 46 | — 5 Isle of Thanet ..| „ 25 898 |+ 9 | 95 10,197 — 212 104 | — 
Brighton ., 26 979 — 7% | — IH] Leeds. „, 25 5,180 | —290 | — | 75,864 | + 4.861 81372 
Bristol S0 e] n» 245.201 — * |— |B) Liverpool „ n 18 | 10,857 |+1188 | 25 | 248,288 | + 6,685 108 | — 
. Devonport n 17 561 + 1,902; 5 | — 5 London C. C. ..| » 18 12,488 [+8898 11 | 130,202 | +22,181 | 883 '—1i 

G Dudley Sto'rb'go „ 17 883 + 792 — || Manchester., В „ 25 12,112 | —157 12 | 146,901 | + 8,460 1319 — 
Gateshead » 17 945 + 1,026 | 1 + 3 |9| Newcastle 3 „ 25 | 4989 | +657 | — — — 6. — 
9 Gr'n'k—Pt. Gisgw] „, 17 624 + 641] @|— |©|РопатошЬ.. ..| ,, 25 | 2.313 | ~ 28 | — | 28,9601 + 2 14 | — 
E Oldham— Ashton „ 17 566 — (698, & | — 3 Salford г .. „„ 20 | 3,994 | 91 — | 47,567 | + 4,594 | 80 | — 
Potteries . „ 17 | 2,780 + 8,808 | we! — |2|8һетеа .. ..| ,, 26 | 4,669 | — 10/13 | 61 1,778 | + 1,916 | 83 (+58 
$ Southport.. » 17 343 + 3771 bg | — |2| Southampton 4 » 16 9:6 | —2331 | — — 9 — 
gj South Staffs. „ 11 159 — 942 214 | —3 |Ё| Southend-on-Sea ..| ,, 22 391 | + 59 | 12 8,786 + 27 6|— 
Bwansea .. » 17 532 + 816 — 2 Sunderland „ 96 | 1,9601 | — 44 | 12. | 15,630| + 2348,90 |+1 
# Wolverham ton.. „ 17 406 — 22111 +8 |à eside .. val «ge LED 868 | + 88 | 94 7.694 + 929 89 |+ 4 
Yorks. Wool Diet. | „„ 17 640 + 5,962 | 6 | — |& West Ham „ 28 | 112 | — |17 12.1185 — 8 — 
Miscellaneous ,, 17 | 8,556 — — — Wolverhampton „ 22 619 | +17 | — — — |7588 — 
Burnley » 25 | 986 — ]|103|494 S Cen. London Rly...| „, 25 | 6,621 | —438 | 26 178.840 — 3.245 6 | — 
Burton-on-Trent А 19 854 == €$ | — |. | City & B. Lon. Rly. „ 2 | 9,552 | +103 | 26 46,671 9,5438 8 ==> 
Cardiff „ 18 | 2,090 + 949 = Dublin—Lucan RIJ. „ 19| 180 |+ 8 26 198 210 — 
Chatham & District » 28 665 + - G. N. and City Ry. » 18 890 | — 18 | 18 34 | — 
Cork .. - eat, ap B 685 — 894 == L*pool Overh'd kly. 26 | 1,721 | + 61 | 27 d +4 
Dover е 25 25 252 D — Mersey Raflway . 25 1 1.904 | +4181 25 : ж 


-— 


— —— ——ů * ei — — 
& . 


һа Bil 


Ма =» 4 is А B "- te 


Vol: 55, No. 1,988, JULY 1, 1904.] 


THE ELECTRICAL REVIEW. 


33 


THE INDUCTION MOTOR DIAGRAM. 
By W. PARKER. 


As the literature on this subject in the English technical 
Press is somewhat meagre, it seemed to the writer that the 
description of a diagram (fig. 1) which, he believes, shows 
for the first time not only the phases and magnitudes of the 
rotor and stator currents, but also the various fluxes operating 


in the motor, would be of some service to those students 


and electrical engineers who are interested in the induction 
motor. 

It is well known that the Heyland diagram contains 
slight errors, which, however, are not of sufficient import- 
ance to prevent its being used for practical purposes. To 
anyone approaching the induction motor diagram, how- 
ever, for the first time, these errors are quite sufficient to 
render the diagram exceedingly difficult to understand. 
Another, and a more serious, objection is that the fluxes 
operating in the motor are not by any means clearly shown. 
Both these defects are removed in the diagram here given. 
It has not been the intention of the writer to deal with the 


question of slip, and the various corrections necessary for 
copper drop, iron loss and bearing friction, but rather to 
88 clearly as possible the various phases and 
magnitudes of the currents and fluxes, as until these are 
clearly these corrections only serve to confuse the 
‘issue. The usus assumption of very small losses has there- 

fore been made, The fairly justifiable assumption that the 
- fluxes are proportional to the currents producing them has 

‘also been taken. This latter supposition is of importance, as 
Any vector in the diagram then representa either current, or 
е total flax produced by it, at will. i 

Vo Load Condition.—By applying a known voltage to the 
. Sator winding and inserting an ammeter in one of the three 

phases, we obtain the no-load current, and by means of the 

formula :— 

- EMF, = 4-0 x K x ~ x turns x flux x 10-5 

the flux per pole in the motor; k being a constant depend- 
mg Upon the sha. pe of the flux curve and the kind of winding 
employed, As t De losses are very small the no- load current 
. тыла to bee all magnetising current and the rotor 
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given by the above formula, and is, of course, at right angles 
thereto ; we, therefore, set it off along o м, as the vectors 
are assumed to revolve clockwise. o м, to another scale, will 
also representt he magnetising current, since the flux is in 
phase with the current producing it. 

At this stage it is necessary to make two other measure- 
ments on the motor, viz., the leakage coefficients of stator 
and rotor. Applying again a known voltage to the stator 
winding and connecting a voltmeter across the open-cir- 
cuited rotor, we obtain the leakage coefficient of the stator. 
As the rotor is stationary, this is the ratio of the applied 
volts to the rotor volts, assuming the same number of turns 
on both rotor and stator. The reverse process gives us the 
leakage coefficient of the rotor. These coefficients, which 
we shall call v, are assumed to be equal, and in the diagram 
they have been taken at 1°25 in order that the construction 
may be the more clearly shown; the leakage coefficient in a 


commercial machine being of the order of 1°05. 


The flux o м on no load is shown diagrammatically in 
fig. 3, which is a development of the periphery of rotor and 
stator. 

The result of these measurements on the motor shows that 
for every line produced in the stator by the current 0 M 


Р E 


(1 — 155) ог 2 leaks along the gap, and does not pass 


through the rotor. The piece м р is, therefore, set off along 
dE x. 
STATOR 
? 3 
M D 
See 
| i 
— POLE PITCH —  — > 
€ ' 
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м о (see fig. 1) to represent this leakage flux, the remainder 
D о being the flux which passes through the rotor. ЇЇ the 
rotor circuit be now closed the rotor will run at syn- 
chronous speed, and this flux will produce no current in the 
rotor bars. 

Load Condition,—The applied volts О Е are assumed to 
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remain constant. This being so the back volts o e will also 
remain constant, since there is no copper drop; hence the 
flax о м remains absolutely constant, and is always linked 
жібе stator coils, a portion passing through the rotor, 
and the remainder leaking along the gap. 

Having noted this, load is now put on to the machine. 
The stator current immediately increages, and comes more 
nearly into phase with the applied volta o E, for the reason 
that any current which is doing work must be in phase with 
the applied volte. This new stator current is represented in 


ка. 5. 


the diagram by o c,. Bearing in mind the assumption already 
made, this vector will also represent the /o/o] flux which 
would be produced by the current, assuming there were no 


1 


other currents in the machine. Knowing that 1 — „ or 


7 
2 of this flux leaks along the gap, we have c, b as the stator 
leakage flux at this load. 

The flux o b we shall call S, (stator main) and the flux 
С, b, в, (stator stray). These fluxes are shown diagrammati- 
cally in fig. 3. 

The next step is to arrive at the rotor current, the hypo- 
thetical fluxes due to which are shown in fig. 4, and the 
combination of the fluxes due to both stator and rotor in 
fig. 5; Rm signifying rotor main flux and n, rotor stray. 

It is clear from fig. 5 that the flux o м (see fig. 1) must 
be the resultant of Sm, Rm and S, since these are the only 
fluxes linking the stator bars. 

Completing the parallelogram о c, м к, therefore, we 
obtain о к = Rm, the flux which would link both rotor and 
stator bars were there no stator current. In order to obtain 
the total rotor flux, however, we must, multiply o K by the 
leakage coefficient, in our case 1:25 ; we thus obtain о C, 
This is also the rotor current, since the assumption made at 
the outset was that the /o/a] flux produced was proportional 
to the current producing it. It will also be observed that 
к С, is the rotor leakage flux R,. The vectorial sum of o c, 
and о c, is о / the resultant of the currents in the machine. 

If the piece c, ò representing the stator leakage flux be 
now moved parallel to itself until it takes up the position 
м g, and the triangle о x g be completed, we obtain o g, 
which must be the resultant of the main fluxes produced by 
the stator and rotor currente. "This can be seen from the 
diagram, for o b = Sm, and o K = Rm. 

Although the flux o g links both stator and rotor windings, 
it ів not completely effective in producing torque, since it is 
not at right angles to the rotor current, owing to the fact 
that the rotor is inductive, or, in other words, has a stray 
field of magnitude and phase к c,. If we take the resultant 
of this- leakage flux K сз or g h and о g, the resultant o A 
will be at right angles to the rotor current o c, and is there- 
fore the flux producing torque. Another way of looking at 
the question is to say that the flux o A produces the voltage 
о Q necessary for overcoming any C к drop, which 
voltage is therefore in phase with the current, and at right 
angles to о л, while the flux g ^ produces an inductive volt- 
age Q z at right angles thereto and to the flux g h, oz 
being the resultant voltage, which can again be considered to be 
due to the flax o g, to which it must also be at right anglea. 

о h, as we have already mentioned, is completely effective 
in producing torque for the reason that it is at right angles 
to о c. In order to realise this more clearly, it is only 


necessary to consider that in the machine itself the plane of 
the rotor coil carrying the current о 0, must be in phase 


with the flux which is effective in producing torque; and 
since the axis of reference of a coil is at right angles to ite 
plane this must be the fm o l. | 


Phases and Magnitudes of the Various Veclors.—'The 
next point to be considered is the way the various fluxes and 
currente vary in magnitude and phase with varying load. 


Since о b is a fixed length (it being 1 — EA or :8 in our 


case, of the constant length о м) and the angle D V O isa 
right angle, we know that the point ^ moves on the semi- 
circle DA o. If we now prolong A f until it outs о M pro- 
longed at a, we obtain a triangle р A a, which is similar to 
ок Moroc, M. Farther, by drawing a line a z parallel to 
о f we obtain a triangle z д u, which is similar to О c, for 
ос f It will be seen, therefore, that a л is proportional to 
the stator current 0 C, 2 &; to the rotor current 0 C, @ D 
to the no load current О м and а 2 to the resultant of 
the currents о /. 

As the vector о С, or 2 A varies, we know that the piece 
к C, огр z also varies in the same proportion, and since the 
point u moves on a semi-circle, it therefore follows that the 
point 2 also moves on a semi-circle, viz., D z M. 

Also, since the stator current « Л moves on the semi- 
circle D А o the stator leakage flux will also move in a 
similar manner for the reason that these two quantities are 
proportional to one another We know that M D is the 
stator leakage on no load, м g at the load shown in the 
diagram ; we also know that the figure which is intended to 
show the complete history of the stator leakage must be 
gimilar to that showing the stator current, we therefore draw 
g l parallel to Л o, describe the semi-circle D g Г and we 
obtain the phase and magnitude of the stator leakage with 
varying load. 

We have already shown that D z moves on the semi-circle 
D zm, but u f, which represents the rotor stray flux, will 
therefore also move on a semi-circle, since it is proportional 
to D 2. Drawing F c, therefore, parallel to м z во that the 


€ 


Currents.—a E. = applied voltage; a D = no load mag. current; ah = stator 
current (path of h = pho); z h = rotor do.; az = resultant of B. and R. 
currents (path of z = рг м); ао = stator current at short cirouit; o м = 
rotor do. do. 

Fluxes.—o M = stator flux, constant; m = g h = rotor leakage (path of f = x fc); 
м g = stator leakage (path of g = Dg l); og = flux which links both stator 
and rotor bars; o k = portion of o g at right angles to rotor current and 
preduoing torque. 


Fic. 6. 


triangle м f c is similar to D z m, we obtain the path of the 
point f, i e., the phase and magnitude of the rotor leakage with 
varying load. y / also represents the rotor leakage flux. 
The diagram is now complete, and it only remains to dis- 
entangle the useful vectors from among the host of now 
useless vectors which have been used in ita construction. 
This we can easily do by taking everything included in the 
region of o і срама f ho and swinging it through an 
angle of 180?, thus obtaining the diagram shown in fig. 6. 
The diagram now wears a familiar appearance to anyone 
previously acquainted with the subject, апа below it is а 
table giving the significance of each vector. | 
Stationary Condition.—The most important thing to be 
observed here is that since the torque flux o Л has 
disappeared, the rotor obviously will not revolve, since one 
of the factors producing the torque has become zero. The 
cause of the disappearance of the torque flux is due to the 
increase of the stator leakage and to the fact that the rotor 
stray has come in opposite phase to the main flux produced 
by the resultant of the stator and rotor currents; the two 
together making up the flux o M necessary to balance the 
applied volta 0 Е. ! 
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THE REPULSION MOTOR. 
Br Е. W. CARTER, М.А. Cantab. 


(Concluded from Vol. 54, page 1052.) 


THE efficiency curve given takes account of all electrical 
and magnetic losses, but takes no account of gear, brush and 
bearing friction or windage, for these present no features 
peculiar to the repulsion motor. Thus the working 
efficiency would be somewhat lower than is shown, and 
more во at high than at low speeds. The rotor efficiency is 
given by equation (17), whence the logs in the rotor copper. 
Toe iron loss is purely an estimate or guess, based on the 
following considerations. At speeds below synchronism, the 
iron loss will be greater at lower than at higher speeds for 
three reasons: First, the frequency of alternation of the 
rotor flax diminishes from that of the impressed field at 


starting to zero at synchronism. Secondly, the mean flux · 


diminishes continuously as the speed increases. Thirdly, 
the distribution of flux, whilst far from uniform at low 
speeds, reaches practical uniformity аё synchronism. The 
two latter characteristics will be seen immediately by 
reference to fig. 5, in which is plotted the variation in 
maximom and minimum flux with change of speed. Above 
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synchronism the iron loss might be expected to increase 
slightly on account of rotor losses reappearing, although the 
mean flux continually decreases. The stator copper loss was 
assumed 4 per cent. of the output at the point of maximum 
output, being taken at other outputs proportional to the 
square of the current. By adding the losses so obtained to 
the р at the rotor bars, the input of the motor is 

med, whence the efficiency. Fig. 4 shows also segre- 
gated percentage losses at different speeds. 

We will finish опг mathematical investigations by giving 
some discussion of the value of g. It would be impracticable 
to determine this quantity experimentally, with the exact 
shade of meaning contemplated in the definition. 

Let ! be the length of the armature core and r its radius 
at the face. Let А be the mean length of the magnetic 
circuit, expressed in terms of the equivalent air path, во 


A = 2 х air-gap + х length in a section of iron 


permeabihty of the iron. 


Referring to fig. 2, the air-gap flux density at the point P 


is given by— 


х\Р„=4*2 п 


"20124 х current per circuit. 


. Fp = * [т — 2 (0 — a)] x current per circuit. 


Hence the total flux between Ө and — (0 ~ 2 a) is— 


0 
‚ 2 fra 0 „ 
, a | 70 


ux mor s — b — a] (0 — а) х current per circuit, 


wa 


Wben the armature current is unity the current per 
circuit is Yu since there are 2 w circuits (assuming а 


multiple wound armature). 
Thus 
à. 4 | т ＋ a 
жо aie — 0 — а) (0 — а) d 
4 пъ I x " 
ШЕГИ X | (25) 
Let у 1 be the length of an armature turn = 2 / + length 
of end connections. Furthermore, let 2 x r s be the area of 
all the armature slots and k the fraction of this which is 
occupied by copper, then, p being the specific resistance 
of copper— 
C 
orn 21144 arsk- 


4nw 


Here the outside resistance between the brushes is 
neglected. 


(26) 


„ RR myl Вих _ 
2 рр 0 хуз 4 ( р 
_ 3 pyr и? | 27 
4 Езя тр N 
Let the maximum permissible peripheral speed be 
8 == 7 = p 


10 


„ Swill be constant for a particular armature construction, 
` and the limiting speed c depends on the requirements. 


Then— 
pas O % Nc р 
4 482382 


Ac? 
= 1,000 7 2d (28) 


In equation (28), А and s must be in the same units, and 
S is in feet per minute. 

We can draw а number of conclusions from equation (28). 
Remembering always that we have to make у small, we see 
that it is easier to design the motor for a low frequency 
than for & higher one, that we should run at a high 
peripheral speed, that we should carry as much copper as 
practicable on the armature periphery, whilst keeping the 
end connections as short as we can, that we should work 
with as small an air-gap, and as low a density, as practicable. 
Although 9 is independent of n, we should naturally use single 
turn coils between commutator segmenta, whilst for the sake 
of good commutation we should probably employ a some- 
what large number of segmenta. 

In motors of this class one would naturally expect that 
satisfactory commntation would be difficult or impossible 
to attain, in spite of the fact that the armature voltage is 
low, for the E.M.F. generated iu the short-circuited coil is 
usually almost in quadrature with the current to be com- 
mutated, as it is in the alternating current series motor. 
Nevertheless, it appears that with care the commutation can 
be made practically satisfactory. One must not seek to 
improve it, however, by putting a resistance lead between 
coil and commutator segment, as this would increase 9 and 
reduce the efficiency. The Latour and Winter-Eichberg 
compensated repulsion motors are said to commutate satis- 
factorily, but whether more satisfactorily than the pure 
repulsion motor the author has no information. 

The formule deduced in the course of the foregoing 
analysis form the greater part of such as are required in the 
electrical design of these motors, and the skilful designer 
will have no difficulty in applying them to produce а motor 
meeting prescribed conditions. It is not pro ‚ however, 
to go further into the question of design in this place, for it 
is probable that the readers of this article have already had 
enough of the author’s methods of calculation. 

The simple repulsion motor, the shape of whose speed- 
torque curve is given in fig. 4, whilst possessing in a general 
way the characteristics required of a railway motor, would, 
nevertheless, hardly be suitable for tramway or ordinary 
railway work. Some use might be made of it for long- 
distance high-speed work on approximately level track, where 
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а high rate of acceleration is of little importance, and the 
changes in train resistance due to grades are partially oom- 
pensated by the changes of windage due to variation 
of speed. For ordinary traction work, however, the 
torque curve approaches the horizontal too quickly; that 
is, the torque reaches a value which changes but little with 
the speed before it has become a sufficiently small fraction 
of the starting torque. "This is evident from fig. 4, 
in which, if the free running speed on the level 
were synchronous speed, a per cent. up grade would reduce 
the speed by more than 25 per cent., and a } per cent. 
down grade would permit more than 50 per cent. increase in 
speed. True, the torque curve would slope slightly more in 
practice than fig. 4 indicates, as the current in the coils 
short-circuited by the brushes tends to bring about this 
result. If, however, the brushes are made broad enough to 
cause a useful slope in the characteristid it will be at the 
cost of very low rotor efficiency at speeds other than 
synchronism. Again, even if the commutation were 
good enough to permit of the motor being started at 
full line voltage, the maximam tractive etfort obtained 
would only be about seven times that corresponding to 
uniform motion on the level, and it would be impossible to 
maintain a high tractive effort until a considerable fraction 
of full speed was reached, as is done with the continuous 
current railway motor. Thus a motor having the charac- 
teristics shown in fig. 4 would not be suitable for suburban 
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railway work, even if there were no grades, since in this 
class of work it is necessary to maintain a high rate of 
acceleration until a fairly bigh speed is reached, in order to 
permit good time to be made in spite of frequent stops. 

We see, therefore, that if the repu'sion motor is to be 
used for railway work, it must be robbed of much of its 
simplicity. The torque must be brought to a value suited 
to the grade by shifting the brushes with reference to the 
polee, by varying the terminal voltage, or by introducing a 
suitable series current into the armature through a second 
set of brushee. Whichever complication is employed, it is 
by a conscious effort on the part of the driver, rather than 
in virtue of the motor characteristic itself that the varying 
train resistance is taken care of, so that driving requires 
greater skill than when the continuous current series motor 
is employed. The Winter-Eichberg motor, as represented 
by its published characteristica,* shows no advantage over 
the simple repulsion motor in this respect. 

The ideal reilway motor would have a speed torque curve 
at constant voltage something like fig. 7. The torque, at 
starting, should be below the maximum value, in order to 
avoid an initial jerk. It should then rise rapidly to a auit- 
able maximum value, and keep at this until a considerable 
fraction of full speed is reached. The maximum should be 
somewhat higher and longer maintained for local traffic with 
frequent stops than for long-distance traffic. After this the 
curve should droop, somewhat in the manner of acontinuous 
current railway motor characteristic, which will cause the 
train to antomatically adjust its speed on different grades, во 
as not to take excessive power. When free running speed 
.has been passed, the curve may, with advantage, cross the 
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* See ErzcTRicAL Review, Vol. 53, page 852. 


line of zero torque, thus setting а limit to the natural speed 
of the motor, such that, if on а steep down grade this speed 
is surpassed, the motor will act as a brake to the train, and 
feed back energy into the line. 

A motor having such a characteristic as is given in fig. 7 
would offer considerable advantages for this class of work, 
especially in the simplicity of the controlling apparatus 
required, which would be reduced to little more than a 
reversing switch. There is nothing innately improbable in 
such a characteristic being obtained for an alternating cur- 
rent motor, and it is, therefore, well to keep the ideal in 
view when dealing with such motors. 


ACCIDENTS ON ELECTRIC RAILWAYS. 
[BY OUR LEGAL CONTRIBUTOR. ] 


CERTAIN fatal accidenta which have recently occurred 
owing to persons coming in contact with the live conductor 
on an electric railway, suggest nice questions of law to the 
legal mind. Leaving out of the consideration for the 
moment employés of the railway company, and others who 
have business on the permanent way, the first question is 
to consider whether the company can be held liable for 
injuries sustained by a trespasser on the rails, In finding 
the solution to this question, а sharp distinction has to be 
drawn between a tramway and an electric railway. 

In the case of а tramway or light railway company who 
suspend naked conductors over streets and roads, there is a 
clear obligation to protect those of the public who are making 
lawful use of the road. If а wire were to fall and injure a 
passenger or other person by electric shock, the cumpany 
would be held responsible. The position of a railway 
company is very different. They аге using their own 
property, and they lay the live conductors in a position to 
which none save their own servants have any right of access. 
In these circumstances, if an accident takes place, is the 
company under any liability ? 

In order to decide the question, it is neceasary to consider 
the liability of ап ordinary railway company for 
injuries sustained by trespassers on their line. Take the 
case of a person crossing the line who is knocked down by a 
passing train. As he is à wrong-doer himself, and is guilty 
of culpable negligence, the law appears to be that he cannot 
make any claim. Strange to say, we have not been able to 
find any case which expressly decides the point, but the 
principle can be deduced from the following con- 
siderations :— 

In the first place, it is provided by Sec. 23 of the regala- 
tion of Railways Act, 1868, that: “If any person shall be 
or pass upon any railway, except for the purpose of croesing 
the same at any authorised crossing, after having received 
warning by the company which works such railway, or by 
any of their agents or servants, not to go or pass thereon, 
every person 80 offending shall forfeit any sum nqt exceeding 
408. for every such offence," This section clearly makes & 
trespass upon a railway an illegal act, if the trespasser has 
received warning by notice or otherwise, It is conceived, 
however, that the absence of notice or warning would not be 
a sufficient justification for any person crossing the per- 
manent way. In а case which was tried many years ago, 
ап action was brought to recover damages for the death of 
a person who was found injured upon the line. There was 
no evidence to show how he got there. The company were 
held not liable (Singleton v. Eastern Counties Railway Co., 
7 C. B. N. S., 287). Again, even assuming that the company 
can be held liable where one of their servante is injured, this 
liability cannot be artificially extended. So in the case of 
Woodley r. Metropolitan District Railway Co. (2 Ex. D. 384), 
a railway company was held not liable to the plaintiff, the 
gervant of their contractor, for injury occasioned to him by 
their alleged negligence in the course of his employment on 
their line, the plaintiff knowing the danger of the employ- 
ment, 
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There is one other aspect of the matter under discussion 
which merits attention. If stray cattle are injured on a rail- 
way, can the company be held liable? The answer to this 
question appears to depend on whether the company have 
discharged their statutory obligation to fence the line. 
Under 8 & 9 V. o. 20, в. 68, а railway company is bound 
to maintain sufficient fences for separating the land taken 
for the use of the railway from adjoining lands not taken, 
and protecting the cattle of the owners and occupiers from 
straying thereout. Hence, if a railway runs close to a high- 
way, the separating fence must be so maintained as to prevent 
-€— lawfully passing along the highway from straying on to 
the line. | 

It may be noted, however, that if cattle stray from a field 
on to the highway, and from thence on toa railway, and 
are injured, their owner cannot prefer a successful claim, as 
the statute only compels the company to fence against cattle 
lawfully on the highway (Manchester, &c., Railway Co. v. 
Wallis, 14 C.B., 213). 

Assuming, then, that an ordinary railway company is 
under no liability to a trespasser, it is difficult to see why 
апу greater degree of liability should be imposed upon an 
electric railway. Near a level crossing, of course, or at any 
point where a public footpath runs across the metals, the 
company would not only have to place warning notices, but 
they would probably have to attach wooden guard rails to 
the live conductors in order to relieve themselves from any 
charge of negligence. | 

Owing to the fact that electric railways have been only 
recently introduced in this country, we have not been able 
to find any English case which bears upon the point. Сег- 
tain American decisions, however, may be usefully referred 
to. They seem to accord with the principles above enun- 
ciated, and they certainly follow the well-known rule of 
English law that he who has the last chance of avoiding 
an accident is, prim facie, the person liable therefor. 

In a case which was decided in America a few years ago 
the defendants were the owners of a power station which was 
situated in grounds where there were certain naked con- 
ductors. Notices were posted on this ground to the effect 
that it was dangerous for persons to enter thereon, and there 
was no right of way across it. The plaintiff was the wife 
of a man who went to the power station one evening and 
met his death through coming in contact with a naked con- 
ductor. In an action brought by the widow to recover 
damages for the death of her husband, it was held that the 
company owed no duty to the deceased to guard the pre- 
mises, and that the Judge was right in directing a verdict 
for the defendants. 

In another case (Thomas v. Western Union Telegraph Co., 
100 Mass. 156), it was held that if a live high-pressure wire 
sags down in a street and occasions injury to passers by, 
this is primé facie evidence of negligence ; but the conduct 
of the person injured— such, for instance, as bis voluntarily 
touching the wire—may have been such as to contribute to 
the injury. In that case he could not recover. 


THREE QUESTIONS FROM NEW ZEALAND, 
AND THE REPLIES. | 


Тнк New Zealand Government has been asking the Board 
of Trade how it tells a good motorman when it sees him, 
and it would appear, from the introduction to the questions 
which the Government asks, that, up to the present, neither 
it nor anyone else in New Zealand bas any idea. It says 
that electric traction has increased so much that it has 
become necessary, in the interests of public safety, to frame 
rales ** , for the examination of motormen and con- 
ductors . . . and it wants to know what we do in Great 
Britain— 

1. Ав to the training prior to examination. 

2. As to the varions examinations and tests applied. 


‚5. As to the periodical examinations subsequent to 
licensing, 


The Government does not read its Revrew or the journals 
more particularly devoted to traction, or it would not have 
been the means of putting 40 tramway officials to a little 
trouble, of causing a much larger number certain qualms, 
and of laying the remainder open to the suspicion of surli- 
ness. There is reason to think that the inquiry was 
addressed to all and sundry, but replies from 36 only are 
included in the précis compiled by the Tramways and Light 
Railways Association (Official Circular, May). That is not 
a very hearty response to a simple application for help, and 
it rather tends to strengthen an impression that a large 


number of tramway undertakings are unable to give satis- 


factory replies to some or any of the three important 
questions. That they would be unwilling to reply if they 
were able to do so is improbable. 

From the point of view of the critic, the précis mentioned 
above is too concise. In fact, the information has been 
reduced to the point of mutilation, and while attempting an 
analysis the desire for a sight of the original communications 
has been strong. | 

As regards physical examination, seven specify sight testa 
only, while six only state explicitly that a medical examina- 
tion is enforced, and three state that none is required of their 
шер. Опе undertaking of 35 route miles makes a yearly 
medical examination. Four, aggregating 35 route miler, 
make no reply to the question as to examinations for com- 
petence, and two boldly say that they make none, but the 
remainder have their motormen examined by the manager, 
inspectors, or depot foreman. The third question stumps 17, 
for that number do not reply, and 10 others can only say 
that they make no periodical examination, Three more 
reply vaguely that their motormen are kept under obser- 
vation,” while, one other says that they are tested '* regu- 
larly,” which means probably no time in particular. Two 
make yearly tests, and one little six-mile line professes to 
badger its men to the extent of qrarlerl; tests. Possibly 
the manager is glad of something to do. 

The fact is, that first examinations are not made on any 
well-defined lines, and are left too often to inspectors who 
themeelves are not more competent than the men they pro- 
fess to examine. 

It is regrettable, but we are able to вау with certainty that 
some managers are во littie imbued with the idea of the vital 
nature of competence, that they see nothing strange in 
drafting practically raw men on to the road during holiday 
Seasons, when more than at any other time, competence ig 
required, 

It is from the replies as to training that we have found 
particular difficulty in gleaning any very definite informa- 
tion, Out of the 36, eight train men “until they are fit 
to drive," that is to say, no hard and fast rule as to the time 
to be occupied by the process is made, which is logical 
enough. The egg of a goose is not boiled in the time taken 
to cook a hen's egg. 

The answers of 16 are present«d in such indefinite guise 
that it is impossible to tell what the training process ів. 
Nine state clearly that the men are required to go into the 
car-sheds for a short time in order to familiarise them with 
the nature of an electrical equipment, the positions and 
functions of the component parts, their diseases and the 
remedies applied. To our minds this is a very valuable, 
indeed an essential, portion of the education of a motorman, 
and it is effected with the greatest ease. If the pupil is not 
paid for the remainder of his training he should be paid a 
labourer’s wage while in the car-sheds, but it is not fair to 
allocate more than half his time to maintenance expenses. 
The тезі should be debited to running expenses. 

It is disappointing to find that no more than 25 per cent. 
of the undertakings before us consider it worth while to add 
this kind of knowledge to their drivers’ equipment. We 
have heard various objections raised, and believe the follow- 
ing to be representative. One manager thought it foolish 
to give anything more to a motorman than would enable 
him to drive a car, ав ће would be training him for otLer 
people; for directly the man becomes knowledgeable” above 
the usual, he will require more pay or go where he can get it. 
Another objected on the ground that a little knowledge is 
a dangerous thing, and he did not see way all the men should 
be electricians as well as drivers. 

The fallacies staring through therse and similar objections 
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to the manufacture of an efficient staff are so evident that it 
is quite unnecessary to dissect them. А locomotive driver 
is on в much higher grade than the majority of motormen, 
but we see jnst as good reasons for the latter knowing his 
. car ав that the driver should know his engine. The railway 
company takes very good care that its drivers are physically 
and mentally qualified for their responsible work, and the 
tramway undertaking has just as much interest in making, 
and obligation to make, the same high qualifications essential 
to the creation of their drivers, 

To come back to New Zealand, we admire the thirst for 
knowledge of any Government, but we should like to know 
in the present case why the New Zealand Government wanta 
this information. 

Is it to be digested and afterwards circulated in the form 
of suggestions through the various tramways of the Colony, 
or is it to be made the basis of Acts or regulations by which 
the tramways are to be governed ? 

If the former—well and good. "We can wish only that 
the Mother Country were able to show a better example. 

If the latter, we cannot object too strongly. And we 
fear that the intention is sinister. "The British Government 
is paternal to the verge of interference—some indeed go 
farther—but it has not yet proposed to order the condition 
of а motorman's stomach, or the celerity with which he shall 
dissipate во many foot-pounds of work at the brakes. 

The Government may have heard that there ів no recog- 
nised system of training motormen throughout Great Britain, 
but it has refrained so far from supplying the deficiency, 
acknowledging, maybe, that the matter, though affecting the 


public in some degree, is one with which it is not competent . 


either from knowledge or right to deal. Common law and 
special regulations make it undesirable for tramways to 
encourage recklessness or incompetency, but it rests entirely 
with the proprietors of the tramways to set the standard of 
personal excellence. 

Oar railway service is not the worst or the most dangerous 
in the world, but the personnel has never been under the 
supervision of the Government ; and we believe that any 
proposal to make a department responsible for licensing 
motormen would meet with very strenuous disapproval. 

We hazard the opinion that the N.Z. Government is 
putting questions not so much on account of the “ rapidly 
increasing use of electric traction," but more because of the 
increasing number of accidents, and that, like all Govern- 
ments of that nature, it flies at once to the remedy of inter- 
ference, with it& burden of rules and more rules. 

We suggest, instead, that it should look into the existing 
rules, and especially into the bye-laws, to make sure first 
whether what are there are kept, and, next, whether they are 
sufficient to cover the conditions existing in any one place. 
It would not surpriee us to learn that regulations as to speed 
are either non-existent, or are not enforced ; and, assuming 
that to be the case, the finest licensing system in the world 
will not prevent accidenta, for the reckless driver cannot be 
kept out altogether, and managers will always get the most 
they are allowed out of their cars While we think that 
the Board of Trade has been too conservative with ite 
speeds, we certainly advocate restriction in that direction. 

Managers and motormen may drive the cars faster than the 
speed laid down, but they do it at their own risk, and are more 
likely to use care when running at 20 miles per hour when 
the legal limit is 10 miles per hour, than they would when 
running at the same speed and with no specified limit. The 
majority of tramways in this country are bound down to & 
maximum speed of eight miles per hour, but it is only the 
poor system suffering very severely from slow motors which 
does not maintain—and publishes it, too—an average speed, 
including stops, of over seven miles per hour. Every tram- 
way man knows what that means with regard to maximum 
speed. Yet the regulation is there, and every manager 
knows that, if a coroner’s jury attributes a fatal accident to 
excessive speed, he may be held responsible for it, and he is 
correspondingly caref ш}, 

Our point ie, that some regulations are good. They are 
all the better sometimes for not being kept strictly, but, 
before making new restrictions and taking new and onerous 
powers, it is well to see that the old ones are being applied, 
or that others on similar lines will not serve the same 
purpose less offensively. 


The worst of interference ig that it spreads if not choked 
in the beginning. 


SIMPLE STORIES. 
By "INNOCENS." 


III.—B'RRR Rasnir'8 Cit BLEY. 


„. . . WE claim that, in any fire, not being a domestic 
fire, if its pure smoke (if I may use the term) — not black 
smoke, but the inevitable products of combustion—causes а 
nuisance, i. e., discomfort, to any person, then, since a profit 
is made of such fires, the users thereof are bound to set aside 
part of the profit, and use it to mitigate the nuisance." 
(Counsel for Mayor, &c., of Westminster, vide ELECTRICAL 
Review, June 24th.) 


One ebening, B’rer Rabbit, he went out foh a walk. He 
was feeling very pleased wid hisself, was B'rer Rabbit, case 
he'd invented a way of making iced drinks and skatin 
rinks by boiling water in a kettle, and he was makin 
money fast. So when he'd washed his face and brushed 
his tail, he went out for to do de elegant 'long de high road. 

Now, he hadn't got far when he sees B’rer Fox coming 
down de road, and he sez to hisself, sezee, © B'rer Fox, you've 
& berry nasty look in your eye!" But he let on he didn't 
know nuffin’, did B'rer Rabbit, and sezee, ** Good ebenin', 
B'rer Fox ! hope youah berry well!“ 

* No 1" gez B'rer Fox, berry short, No, I'm nol berry 
well. De smoke from youah infunnel chimbley hab gibben 
me de optbalmia," sezee. 

“Dat's berry funny," sez D'rer Rabbit, berry meek, 
“case I'm usin’ de best smokeless Welsh coal," sezee, ** and 
a smokeless coal can’t smoke, sezee. 

B'rer Fox, he lifted his upper lip and showed his teef, but 
for a minute he didn’t know what ter say. But he was berry 
cunning, was B'rer Fox, and he thunk berry hard, all de 
time pretending not to care nuffin. Presently he sez: 
* Well, B'rer Rabbit, I 'low dat youah lettin’ some 
sulphuretted hydrogen ont of dat chimbley of youahs, 
and you should know," sezee, “dat eulphuretted hydrogen 
i8 berry injurious to delicate constitushuns like mine," 
велее. 

В'тег Rabbit, he want ter smile, but he think he better 
not; and sezee : “ B'rer Fox, dat am a mistake! I hab sot 
on de top ob my chimbley foh six houahs breeving nuffin but 
de smoke, and I'm as alive as ebber I was. Dere ain't no 
sulphuretted hydrogen dere," sezee. 

B'rer Fox, he berry sick at dat, but he try to smile like's 
if he was laffin at his own mistake. You hab me dere, 
B'rer Rabbit," sezee. “Dere aint no sulphurretted 
hydrogen. When 1 said sulphuretted hydrogen I meant 
sulphurous acid,“ sezee, ! 

Den B'rer Rabbit he fairly cough wid joy. ** B'rer For," 
gezee, “I low I've had dat smoke analysed," sezee, ‘and 
dere’s just decimal nought nought two six per cent. by 
weight ob sulphurous acid in it," sezee, and if daut amount 
affecta your constitution you must be berry delicate indeed,“ 
sezee. f 
B'rer Fox, he begin ter wave his tail, for he kinder felt 
excited. Tain't no sorter use talking like dat, B'rer 
Rabbit," sezee, “ I can smell a berry disgustin' smell,“ sezee, 
* and your chimbley's too low and your boilers are leaking," 
Bezee. 

* B'rer Fox," sez D'rer Rabbit berry deliberate, de 


| chimbley am two hundred an’ fohty feet high, ара if you 


keer to step roun’ an’ find de leak in my boiler," sezee, ** I'll 
be berry much obliged to you,” sezee. 

Den B’rer Fox he get berry mad, an’ he open his mouf 
wide, an’ he make one big rush at B'rer Rabbit an’ knock 
him ober, ker-plank! An’ he put one foot on his chest. 
* Now, B'rer Rabbit,” sezee, “ you listen to reason. Youah 
chimbley hab offended me," sezee, and I'm not gwaine ter 
stand it any moah. You gib me ten pounds down," sezee, 
* and an iced drink whenever I want it, or else I'll eat 


you up!” 


B’rer Rabbit, he see dat de game was up, and he sez 
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berry pleadin', * Let me up, B'rer Fox, and I'll do jest's 
you want me. I reelize de force of youah argument as I 
nebber did befoah,” sezee, “ апа I quite admit dat my 
chimbley is а nuisance," sezee, and I'll stand you an iced 
drink ebbery time you want it, and here's de ten pounds," 
sezee. 


ROYAL SOCIETY CONVERSAZIONE.. 


THE second of the two annual conversaziones of the Royal 
Society was held at Burlington House on the 22nd ult., and 
there was the usual display of exhibita illustrating the latest 
advances in science. 

One of the most interesting of the electrical exhibite was 
Mr. Daddell’s ingenious thermo-galvanometer for measuring 
very small alternating currente. A very minute thermo- 
electric couple forms the lower bend of а loop of fine copper 
wire suspended by a quartz fibre between the poles of a mag- 
net. The currents to be measured pass through a short 
platinum wire sup just below the thermo-electric 
couple. Alternating or direct currente passing through the 
platinum wire, heat it, and the heat radiated acting on the 

lectric couple creates а current in the loop, which is 
thereupon deflected by the magnetic field. The deflection is 
indicated in the usual way by а mirror. This instrument 
is capable of measuring ое currents, and also the 
currenta in 8 wireless telegraph receiver. The great increase 
in the receiver currents due to tuning was illustrated by 
means of a small wireless telegraph installation fitted up in 
the rooms. This instrument will be of great value for 
investigating the best, conditions for wireless telegraphy, the 
effect, of obstructions and such like. | 

Prof. Schuster and Dr. Hemsalech exhibited an apparatus 
for the demonstration of oscillating electric discharges. The 
separation of the components of a slowly oscillating electric 
discharge was effected by blowing a steady current of air 
through it. The discharge passed between two slightly 
inclined metal plates, aud spectroscopic examination showed 
the line spectrum of air in the initial discharge, enh 
band spectrum of nitrogen in the oscillations. The metallic 
vapour from the electrodes did not seem to take part in the 
oscillations, The effect of introducing cores of iron or other 
metals into a coil may be illustrated by this arrangement. 

The Hon. R. J. Strutt showed his remarkable apparatus 
for converting the energy of radium into mechanical motive 
power—the nearest approach to perpetual motion as yet 
invented by man. A small quantity of a radium salt in a 
glass tube is hung up by an insulated support in an exhausted 
vessel. A single gold-leaf electroscope is connected to the 
radium tube. The negative electrons shot off by the radium 
penetrate the glass tube, which is covered with a conducting 
coating of phosphoric acid, во as to act ав ап inductor. Thus, 
a positive charge is left, and causes the gold leaf to slowly 
diverge. When the gold leaf touches the earthed outer vessel 
it collapses, and begins again to charge up and to diverge. 
This will goon as Jong as the radium lasts. 

Mr. W. Hibbert exhibited a new magnetic balance. The 
beam of the balance is made of a megnetised steel rod 27 
centimetres long. The centres of the poles are 25 centimetres 
apart. The repellent pole of a second magnet being placed 
over one end of the beam causes this to descend, and the 
force of repulsion is balanced by a weight sliding on the other 

half of the beam. The absolute value of a pole in C.G.S. 
units can be ascertained in & very few minutes, without 
reference to the terrestrial or other field. The instrument 
can also be used for finding the approximate value of an 
electric current. 

‚ Mr. Killingworth Hedges exhibited photographs and draw- 
ings prepared from observations made by the Lightning 
Research Committee. They iliustrated the effect of lightning 
on certain buildings struck and damaged, notwithstanding 
their being provided with lightning conductors. 

The Physiotype, invented and exhibited by Mr. Francis 
Sheridan is a rather remarkable apparatus for copying patterns 
withont the use of ink. Copies of leaves, lace, finger- 
prints &., were reproduced with marvellous accuracy, by 
simply pressing the article to be copied on a sheet оѓ, paper. 


The invisible impression thus produced is developed by 
rubbing & coloured powder over it, the powder being 
apparently attracted by the moisture left on the paper by:the 
pattern. 

A cylindrical telescope for the rotation of images was 
exhibited by Dr. G. J. Burch, F.R.S. The instrument 
consists of two cylindrical lenses with their axes of curvature 
parallel, and fixed in a tube at a distance apart equal to the 
sum of their focal lengths, Objects seen through this tele- 
всоре are поё magnified, but are reversed as by reflection in 
a mirror. А wheel spinning appears to revolve in the 
opposite direction. If the telescope is rotated, it causes the 
image to rotate with double the angular velocity. If the 
telescope tube is moved through an angle horizontally, the 
image is caused to move vertically up or down, or 
horizontally, or to remain stationary, according to the 
direction of the axes of curvature. The plane of polarisation 
retains its original direction unaffected by the rotation of 
the image. 

Dr. Alan B. Green exhibited photograpbs to illustrate 
induced radio-activity of bacteria, Bacteria are killed by 
exposure to strong radium, but their corpses apparently 
retain enough of the excited activity to affect a photographic 
plate even through & double layer of lead foil. 

Mrs. D. H. Scott has applied the kinematograph to record 
the growth and movement of plante. When these photo- 
graphs are thrown in rapid succession on а screen, we have 
an acceleration of the flow of time, and the events of weeks 
are crowded into a few moments. The opening and closing 
of flowers and movements of stamens were shown. Another 
feries showed the twining of two leaf stalks round a support 


during the week. 


Мга, Hertha Ayrton exhibited a striking apparatus for 
showing the origin and growth of ripple marks in sand. 
The layer of sand was placed in the bottom of a tank with 
glass sides. The tank was oscillated so as to produce 
stationary waves in the contained water. The first ripple 
in the sand appears at the point of maximum horizontal 
velocity. This is soon replaced by a pair of ripples on each 
side. Every ripple by causing a vortex in the water passing 
over the top soon builds up another ripple alongside of it. 
The whole processes were very attractively and clearly 
exhibited by Mrs. Ayrton’s ingenious apparatus. 


SUPERHEATED STEAM AND REHEATERS. 


Ons of the papers presented at the June meeting of the American 
Society of Mechanical Engineers, by Mr. L. S. Marks, dealt with 
the use of superheat and reheatersin large compound engines. The 
author collected resulta of tests made duriug the past five years on 
large four-valve compound engines, and the comparison of 
the results throws light on the influence of the reheater, of 
moderate superheat, of load, of engine size, and of cylinder propor- 
tion, Nine engines and 28 tests are included, and all form paris of 
three electric light plants in or near Boston, U.8.A. As all bot ove 
of the engines had jet condensers, the feed water had to be 
measured, and all suitable precautions appear to bave been taken 
to secure accuracy, making leakage tests to determine the rate of 
disappearance by leakage when al] was at rest and steam simply 
kept up to full pressure. 

In the first test of ‘an engine with jackets and reheater and with- 
out, the reheater serving to superheat the steam 35° F., only 1:3 per 
cent. of economy was shown after making due allowance for 
the economy due to securing the jacket and reheater condensation 
at a high temperature. The chief benefit appears to arise from the 
p of the high-pressure jacket, and the reheater may even cause a 
Овв. ! | 

On another engine, with surface condensation, ten tests were made, 
five with jackets and reheater, and loads from 0°25 to 1:25 times 
the full load, Four tests were made without jackete or reheater 
from 0:25 to 1:26 times full load, wbile one test was made with 
jackets and reheater and а bigher pressure. There wae slight super- 
heat to the high-preseure cylinder, and about 50° of superheat was 


. given in the low-pressure cylinder when tbe reheater was on. 


These tests show gradual reduction of advantage with increase of 
load from the use of the rebeater and jackets, as might be anti- 
cipated, and the actual saving is from 4 to 9 per cent.; bot the 
rebeater was insufficient to give much superheat, for while it 
gave 100° Е. of superheat at quarter load, this fell to 75° at half 
load, 60° ab three-quarter load, and 46° at full load, rising to 52° at 
1} load, because of the rednced wetness, it may be supposed. 
Testing another set of engines showed only 3 per cent. of 
economy at full load by using jackets and reheater, and the jacket 
d to be of no use at all if the initial superheat was 80° F. 
With a superheat of nearly 100°, the jacket and receiver in use 
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showed 4'5 per cent. economy, as compared with the same degree of 
superheat without jackets orrebeater, but it would appear tbat tbis 
was due to the rebester effect, for the steam went to tre low- 


clasivé'that the rehcater is cf very little gcod without the aid of 
guperheat. 

[he avthor's own conclusions ав to high-pressure jackets and 
receivers are that the eaving due to the jacket increases as cut-off 
is made earlier; deereates as the superheat of the initial steam is 
increased, and decreases asthe engine becomes larger. These three 
conclusions, we may add, are consistent with reason and with the 
working theory of the steam engine that prectical steam engineers 
have elaborated. 

The authcr then goes on to say that the reheater ie of no value 
unless it does more tban dry the steam; and here, again, he seems 
on firm ground, for, if only dry steam is wanted, a separator will 
give this, and it does not pay to evaporate water by using damp 
steam to до во. The steam used ір the rebeater would bave been better 
eent to the high-pressure cylinder. А reheater must be a super- 
heater, and we should anticipate better results if the exhaust entered 
the reheater after it had passed а ceparator than if it carried with 
it all its load of water. Incidentally, we might add that the 
mechanical efficiency of various engines rar дєй from 91:4 to 94°1 ғо 
far as ascertained. The Jatter figure was only once recorded, 
and was probably slightly in error. About 93 per cent. was more 
common. No figures like 96 per cent, were forthcoming, such as 
were claimed for the Glasgow engines. 

The author thinks that an initial superheat in the low-pressure 
cylinder will slone juetify а reheater, and he considers that 100° of 
such superbeat would probably maintain a dry exbaust. The steam 
was tupplied bv superheaters fitted in water-tube boi) rs, ar d 
only 100° to 125° of superbeat could, of course, be obtained, which 
the author considers insufficient ; be advises as the showing of 
this teries of testa that a superhest of 150° Е. should be employed, 
and even this will not preveot condeneation in the second cylinder 
—if, indeed, it will do so in the first, though he showed that with 
jacket and superbest of 95° F. the dryness factor was 99 per cent. at 
cut-off, and 94 per cent. at release. 

With regard to load variation where the steam was moderstely 
suy erheated to both cylinders, the heat consumption per 1.H.P.-hour 
was practically constant from half to full load ard probably to con- 
siderable overload. This is very much cna par with the action 
of the Diesel engine, which, being hot inside, is in the condition of 
a superheated engine. 

Buperhesting is thus seen to be particularly valuable for under- 
loaded engines, and this is simply confirmatory of rea:oning based 
on modern theories of the action of the steam and the m«tal of the 
cylinder. 

Engi: es of large size appear to have an economy of about 10 per 
cent., ceteris paribus, over engines of one-third their size. This 
paper of Mr. Marks is an excellent one, and serves to emphasise 
and explain the facts and figures that have been published regard- 
ing the re heater, and to recorcile the different opinions formed from 
figure s of tests. 

слави proportions within ordinary ratios of diameter and 
stroke have no morked effects on steam economy. The general 
moral is tc keep things hot, but rot to attempt to evaporate feed 
water by the use of steam. 


NEW PATENTS APPLIED FOR, 


Compier йе for this journal by W. P. Тномрвон & Co., Electrical Patent 
gents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


18,348. Improved means for obtaining undirectional currents of high 
voltage.” La SOCIETE ANONYME WESTINGHOUSE. (Date applied for under 
Patents Act, 1901, June 17th, 1908, beirg date of spplication in France.) June 
18th. (Complete.) 

18,858. “Improvements in or relating to electrically.propelled vehicles.” 
R.J.C.CoLLiNs. June 18th, 

13,269. "Improvements in or relating to the electric-gnition apparatus of 
jmeinal eemburtion ergines." C. W. Нас, R. J. Н. Fox, and T. B. HorkiN- 
FON. June 13th. 

19,570. Improved casing for protecting electric leads." 
June 18th. (Cemplete.) 

1339. ‘Improvements in electio aio lamps.” 
ANGOLD. June lith. 

19,424. An automatic electrical apparatus for simultaneously locking and 
unlocking the doors of railway саз г ages." E. Barner, W. H. Рикхстом, F. 


SIEMENS Bros, AND 


A. Ecks8TEIN and A. E. 


AUSTERBERRY, ара J. Н. BELL. June 14th. 

13,426. "Swiicbing бт. саће" W. FAIRWEATHER. (TLe Brown Hoisting 
Machinery Co., US.] June Mth. (Complete. 

13,427. “Brake for overhcad electricaliy-driven locomotives.” W. Fair- 
Ми n. he Brown Hoisting Machu ey Co., U.S.) June Mth. (Com— 
plete. - 

13.428. Electrical locomotive.” W. FAIRWEATHER. (The Brown Hoisting 

* 


Machinery Co., U. S.) June lith. (Complete) 


13,490. Means for operating overhead trolleys.” W. FAIRWEATHER. 
Brown Hoisting Machinery Co., U.S.) June lith.. (Complete.) 


(The 


18485, “Improved piccess and apparatus for cleanirg cut sccumulator 
batteries." Н. Hicxinc. June 14. (Complete.) 
13,463. *% Ар elecirje block signal system." L. C, Werner, June Mth.- 


(Complete.) А 
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18,466. Improvements in electric incandescent lampe." Н. PriacsoN. June 


18,468. “Improvements relating to electric switches." W. M. Scorr. June 
1th. (Date applied for under Patents Act, 1901, July Slat, 1908, being date о! 
application in United States.) (Complete.) 


18,470. “Improvements in electric plug and socket extensions.” W. H. 
KErsEv. June 14th. 
18.449. Improved electric regulating apparatus of variable resistance and 


for direct reading." E. FAwvix, E. AMicT, ара E, CHEzNEAUCX. June láth. 
(Date applied for onder Patents Act, 1901, November &8tb, 1908, being date of 
spplication in France) (Complete.) 

18,489. Process of and apparatus for electrical separation." Е, 0. 
SCHNELLE. June 141. (Date applied for under Patents Act, 1901, June 15th, 
1903, being date of applicaticn in Germany) (Complete.) 

18,16. ~“ Mechanical ear, uted for the suspension of overhead trolley wire.“ 
W. Е. TaAyLon. June 15th. 


18,527, “Improvements relating to electrica! measuring snd indicating 
devices.” G. Нсонеч. June 16th. 
18.582. Improvements in and relating to the prevention of accidents on 


tramway systems through the breaking of overhead wires." J. Могалк, 


June 15th. 


18.5483. Improvements iu electrical switches.“ А. P. І. скрверо and G. C. 
LuNDBERHO. June l5th. 
18,564. “Improvements relating to the regulation of electric motors.” TRI 


JOHNSON-LUNDELL ELECTRIC Traction Co., Ltn. (J. G. V. Lang, Germeny ) 


June 15th. (Complete.) 

18,567. Improvements in envelopes for vapour electric conductors.” E. 
WriNTRAUB. (Date applied for under Patents Act, 1001, June 15th, 1908, being 
date of ap; lication in United States.) June 15th. (Complete.) 

18,569. ‘*Improvements in electric controllers." Tae British THoxsox- 
Hovsrox Co., Lro. (Ihe General Electric Co., United States.) June 161b. 

18,570. Imi rovements in controlling switches for electric circuite.” Тнк 
BRITISH "l нпомкох-Ногьтом Co, 135. (The Gencral Elcetrio Co., United 
States.) June 15th. | | 

18,55. ‘Improvements relating to electric motors," M. Latour. (Date 
applied for under Patents Act, 1901, June 19th, 1905, being date of spplication in 
France.) June 16th. (Complete.) 


18.598. Improve ments in electric alarm clocks." F. W. Barng 
June 16th. 

18,653. '' An improved handle for rotary bruebes and other devices driven by 
electricity." J. MacLEan June leth, 

18,648. “Jmproviements in and ocnnected with signals in telephonic 
exchange.” H.CrPPrENBEIMER, (Actie n-Gese lise hait Mix & Genett, Germany.) 
June 16th. 

18,686. “Improvements in clocks controlled by reverrals of electrio 


current." F. W. HowokhTH. 


June 16th. 


13,698. 
switches.“ 


(The Firm Magneta Fabrik Electr., Uhren.) 


‘Improvements in and connected with clectrical motor-startirg 

U. MonsraALL, J. CROWTHER and А. G. Brown. June th. 

13,706. “Imprcvements in apparatus for winding coils for continuous-current 
dynamo snd motor electric machines.“ А, W. Tomxkias. June 17(Ь. 

13,7.0. “Improvements relating to electrical traction overhead conductor 
equipment.“ C. A. SCHIERWATER. June 17%. 


18,724. ''Improvements in electric drills." 
(Complete.) 

18,728. A new or improved outside protector for the tei mine ls of secondary 
ot electrical storage batteries," B. G. Prince. June 17th. 

18,786. “Improvements in apparatus employed for measuring wave lengths 
in wireless telegraphy.” J. A. Firmina. June 17th. | 

18,758. Improvements in and relating to portable electric lamps.“ Н. C. 
Нсоввк1л.._ (Date applied for under Patents Act, 1901, July 2nd, 1908, being date 
of application in Ur. ited States) June 17th. (Comple te.) 

13.759. Process for the production of titanium from its oxygen compounds 
electrolytically.” W. BoncuERs and W. Hurrextz. (Date applied for ur der 
Patents Act, 1901, Jone Ileth, 1908, being date of application in Germary.) 
June 17th. (Complete.) 

18,779. “Improvement in system of electrical distribution.“ G. 8. Drxx. 
(Date applied for under Patents Act, 1901, June 18th, 1908, being date of appli- 
cation in United States.) June 171. (Ccmplete.) 


W. О. DvNTLEY. June Ib. 


13,206. ''Imprcvements relating to electric ignition of internal combusticn 
engines.“ Е. W. AsTON. June 18th. | 
18,862. “ Improvements in and relating to electric are lighting systems.” 


THE BritisH Тномѕох.Носвтом Co., LTD. (Allgemeine Elektricitüts-Ges«l]-. 
scbaft, Germany). June 1&th. 

18,864. "Improvements in and relating to the construction of dynamo-elec- 
trio machines.” THE British THomson-Hovston Co., Lip. (Allgemeit e Elek- 
tricitats-Gesellsohaft, Germany.) June 18th. 

18,865. ‘* Improvements in means for птар ош the energy of alternating 
currents.“ E. WEINTRAUB. June 18. (Date applied for under Patente Ac 
1901, June 18tb, 1908, being date ef application in П.В.) (Complete.) | 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). | à 


1903. 
ELECTIC Arc Laurs, J. McLaughlin. 28,647. October 81st. 
ElEC TOC SIGNALING APPARATUS FOR Rattways. Е. Danneels. 28,750. 


November 2nd. 

METHOD or EFFECTING A PHASE-BHIFT QF 90° OR MORE BETWEEN THE PRESSURE 
AND THE FIRLD IN THE SHUNT-CiRCUIT OF ALTERNATING CURRENT METERS. 
О. Imray. (Siemens - Bcbuckeit Werke, G.m.b Н. Gem ny.) 28, E54. 
Novenher 8rd. 

AvTOGRAL'HIC AND OTBER TELEGRAPH BYRTEMS, 
ber Sd. 

Macxetic Inpuctous. The Aktiengesell chaft ‘ Magreta." (Electrieche 
Uhren ch: e Batterie ard chre Cartacte.) 24,11. November 9th. (Date 
clain ed under Patente Act, 1901 January 10th, 1102, being date of ap] lica- 
tion in Switzerland.) 

TRANSMITTING ALTERNATING CURRENT THROUGH A Varotur. E. Weintraub. 
24.500. Noven ker lith. (Pate applied for under Patents Act, 3101, March 
231 d. 1503, being date of application in United States.) 

RECTIFYING A D GETAINING LIGHT FROM ALIELNATING ELECTRIC CURRENTR. 
E. Мель. 24.01. Movember lib. Date cla med under Patents 
Act, 1901, M arch 23га, 1608, be ir g date of appl.cation in United States.) 

RECTIFYING AND CBTAINING LIGHT FROM ALTERNATING ELECTRIC CURRENTS. 
E. Weinb:ub. 240v. Novemler lith. (Date claimed ui der Patents 
Act, 1901, N ach: Sid, 1668. being date of apphcaticn in United States.) 

Errcime LicHiinG AND Power БукюктЕМВ. G. G. Milne. 15,048. November 
17th. 

MAGNETO-ELECTRIC MACHINES, 

205.349. November 2th, 


Dr. A. Korn. 28,676. Novem- 


A. С. Bloxam. (А. Bckoeller, Germany.) 
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TRAMWAY RUNNING POWERS. 


In our issue of May 6th, 1904, we had occasion to rejoice 
at the decision of a Parliamentary. Committee giving the 
Tyneside Tramways Co. compulsory running powers from 
their present terminus at Wallsend to the Central Station 
in Newcastle. But the cordon which shie'ds the property 


of the municipal trader bas, for the moment, proved too 
strong, and Parliament has, by a majority of 36 votes, 
sent back the Bill in question to the Committee, The 
latter gat again on Wednesday this week, and an account 
of its deliberations appear on another page of this issue. 

We have searched the report of the discussion in the House 
in vain for any valid reason why these running powers 
should be refused. Let us look at the arguments uscd by 
Sir J. Woodhouse, who moved the House of Commons to 
reverse the decision of its own Committee—a decision based, 
of courae, not upon the private opinions of the membera of 
that Committee, but upon the evidence of witnesses from 
the locality. He said :— 

I have sought in vaiu in the evidence for any public demand 
other than that of som» 56 manufacturers who are concerned in the 
Tyneside industries on the east of Newcastle, and it is not denied 
that а number cf these manufasturera аге thareholders in the Tyuc- 
side Co. 

In other words he insinuates that, so far from there being 
any public nced for the running posers, they were sought 
simply and solely for the purpose of putting money into the 
pockets of shareholders. As it seems to us, this contention 
is completely overruled by the argument of Sir E. Strachey, 
the chairman of the Committee which reported the Bill in 
question to the House. He said :— 

The question which we had to consider was whether it would be 
convenient to the working men going to their work and returning 
to their homes, that there should be a syetem of through cars from 
one centre to another. It has bcea said that we had evidence from 
the trade unions against the Bill. That is quite true; but we also 
had evidence from working men—whether they were members of 
trades unions or not I do not care—who maintain that it would be 
а great convenience (о ет if these running powers were granted. 

Hearing such evidence, and weighing it in the balance 
with that which had been put forward on the other side, the 
Committee made its report. In the circumstances it is 
extraordinary that Parliament should have adopted the 
unusual expedient of referring the matter back. 

Everyone who has any knowledge of the district in 
question appears to recognise that there is a strong case for 
through communication. We cannot recall any other district 
which could put forward such a strong claim for through 
communication, and it is impossible to explain the opposition 
of Parliament except upon the hypothesis that our legislators 
were reluctant to create a precedent. The alleged absence 
of precedent was relied upon by Sir J. Woodhouse when he 
ваіа :— 

As the epokesman of a unanimous meeting of representatives of 
the municipalities, I ask the House to send back the Bill for re- 
consideration. I deny that there is any precedent for compulsory 
powers being given to a private company over a municipal tramway 
system, except under special circum-tancea which do not serve аза 
precedent for any particular case. 

In our view, if it be true that there is no precedent (which 
we do not admit) it is high time that Parliament should 
make one. In the case under notice, the company were not 
asking to run their trams for nothing; the terms upon 
which the running powers were to be granted were to be settled 
by the Board of Trade. Further, the very fact that in other 
districts, companies and local authorities have made agree- 
ments for mutual running powera, is a jastification for the 
grant of compulsory powers, if there is any evidence that 
the travelling public will be thereby convenienced. 
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At а time when electric tramways bid fair to assist in 
solving some of the problems connected with the housing of 
the working classes, it is deplorable in the extreme that 
Parliament should not only refuse to encourage the principle 
of running powers, but, by the rccommittal of the Bill in 
question, should have created a precedent which must 
assuredly fetter the discretion of Private Bil Committees 
in the future. | 


The Public Autho- THE case of Lyles v. the Southend 
rities’ Protection Act. Corporation, a report of which appeared 
in our issue of June 24th, decides a question of considerable im- 
portance to corporations and other local authorities who work 
the electric trams in their district. It appears that the 
plaintiff, who had been travelling on the roof of an electric 
car, brought ап action to recover damages for injury sus- 
taincd owing to the bar flying out of place. The Corpora- 
tion, by their deferce, pleaded that they had not been guilty 
of any negligence, and, in the alternative, that they were 
protected by the Public Authorities’ Protection Act, 1893, 
which provides that an action brought against а local 
authority for any act or omission in the course of their 
public duty, must be launched within six months of the 
accident or injury complained of. In this case the plaintiff 
was admittedly out of time; but it was urged that, inasmuch 
as the defendants had simply been guilty of a breach of con- 
tract to carry the plaintiff carefully, the accident was not 
due to “an act or omission” within the meaning of the 
Public Authorities’ Protection Act. Mr. Justice Bigham 
has now held that the point whether the act complained of 
amounted to а breach of contract was immaterial ; in his 
view it was sufficient that it had occurred whi'e the defen- 
dants were performing their statutory duty in carrying the 
plaintiff. As it seems to us, this case involves rather an 
important extention of the principle which gives local 
authorities a certain immunity from actions at law. Although 
the matter is not one of certainty in the minds of lawyers, 
negligence in the conveyance of passengers may well be 
regarded as a breach of contract. It is arguable, therefore, 
that hereafter every action for breach of contract against & 
local authority should be commenced within six months of 
the date of the breach. In order to avoid the risk of & 
non-suit on any snch ground, any person who has a claim 
against a corporation for breach of contract will do well to 
enforce it promptly. 


IN our issue of January 29th, 1904, 
our legal contributor dealt at some length 
with the legal questions which are likely to arise if live 
trolley wires break and fall upon liege subjects who are 
making lawful use of the highway. In a case which was 
recently decided by а deputy judge sitting at the Brompton 
County Court, the question of liability for the breakage of 
a telegraph wire came up for discussion. We refer to Brown 
v. South-Western Railway Co., in which the plaintiff sought 
to recover damages for injuries sustained by her owing to 
the fall of a telegraph wire while she was passing over 
Putney Bridge. It appearcd that the wire in question had 
been put up and was maintained by the defendant company, 
together with their own wires on their own poles. The wire, 
however, was the property of the Postmaster-General, and 
was used exclusively by the General Post Office. The rail- 
way company were under agreement with the Postmaster- 
General for the maintenance of the wire. It appeared that 
the accident was caused by the wire giving way where 
it had been soldered. Two contentions were put forward 
on behalf of the defendants, namely, (a) that they had not 
been guilty of any negligence causing the accident; (b) that 
_they were excused from liability owing to the fact that the 
wires were the property of the Crown, that they were acting 
as agents for the Crown, and could not, therefure, be fori 
feasors in that capacity. This contention was, of course, 
based upon the principle that “ the King can do no wrong." 


Falling Telegraph 
Wires. 


The learred judge held that there was evidence of negli. 
gence to go to the jury, and the plaintiff was awarded £15 
damages. The second question is one of considerable in- 
terest and importance. Undoubtedly, if the action had 
been brougbt against the Postmaster- General, he could have 
sheltered himself behind Ше immunity of the Crown, ]t 
seems, however, that if a person injured by a falling tele- 
graph wire can find the person who put the wire up he is at 
liberty to.sue him, although the wire may belong to the 
Crown and be used in the public service. In giving judge- 
ment on this part cf the case the judge said:— ` 

It is true that tte Crown, or а servant or agent of the Ceown, 
acting officially for the Crown, can only be reached whether in tor? 
or contract by a petition of right; but, if the workmen of a Goverr- 
ment department who are charged with negligence can be fonnd, 
they аге liable to be sued. Во, too, an agent of the Crown, who 
commits a trespass, can be sued individually, though not in hie 
official capacity. Again, in the case of contractors to a publie 
department, if the damage is the inevitable result of the execution 
of & public work under statutory authority, an action against the 
contractors would fail ; but, if the damage arises from the negligent 
execution of the work, and might have been avoided by the exer- 
cise of proper skill and care, the contractors will be personally 
answerable for the damage done. 

That this is an accurate statement of the law appears 
from the case of Graham and Others . His Majesty's 
Commissioners of Public Works and Buildings ((1901), 
2 K. B., 781). It was there decided that an action will 
lie against His Majesty's Commissioners of Public Works 
and Buildings who are incorporated by statute for damages for 
breach of contract entered into by them with а firm of builders 
for the erection of a public building. It was ao held by 
Ridley, J., because the Commissioners must be taken to have 
made the contract specially themselves, and not as agente 
of the Crown, and by Phillimore, J., because the Commis- 
sioners are in the position of servants of the Crown, who 
may be sued on their contracts for the purpose of obtaining 
a judgement declaratory of the right of the subject who 
has contracted with them. 

In the case of Rayleigh v. Goschen ((1898), 1 Ch. 73), 
it was decided that the head of a Government Department 
is not liable for wrongful acts of officials in the department, 
unless it can be shown that the act complained of was sub- 
stantially the act of the head of the department himself. 
The plaintiffs commenced an action against the Lords of the 
Admiralty with the object of establishing as against them 
that they were not entitled to enter upon or acquire by way 
of compulsory purchase certain land, the property of the 
plaintiffe, for the purpose of erecting thereon a training 
college for naval cadets, and claiming damages for alleged 
trespass, and an in junction to restrain further trespass. It 
was decided that though the plaintiffs could sue any of the 
defendants individually for trespasses committed or threatened 
by them, they could not sue them as an official body, and 
that as the action was a claim against the defendants in 
their official capacity, it was misconceived and would not 
lie; leave to amend by suing the defendants in their indi- 
vidual capacity, and by adding as defendants the persons 
who had actually trespassed on the land was also refused, and 
the action was dismissed with coste. The declaration that 
the proprietors of a telegraph wire may be held liable for 
injuries is of indirect interest to electric tramway com- 
panies who use the trolley system. Although they are 
bound by statute or provisional order to erect guard wires, 
telephone or telegraph wires do occasionally fall upon live 
conductors. In that case the danger is greatly increased. 
In the article above referred to we said that :— 


Where trolley wires are uninsulated, and there is no guard wire 


. above them, the breaking of a telephone wire sometimes short- 


circuits the trolley main. The result is, that serious injury is 
caused by electric shock. In these circumstanoes it ap , upon 
the authority of a County Court judge, that responsibility does not 
rest with the tramway company. In Bedworth & Боп v. The 
National Telephone Co., an action was brought sgainst the company 
for the price of a horse killed by an electric shock. It „ү 
that a broken telegraph wire, which fell on the horse, short- 
circuited a trolley wire belonging to the South Staffordshire Tram- 
way Co., who were joined as defendants. The jadge held that the 
telephone company were liable, as they had been guilty of a trespass 
in allowing their wire to touch that of the tramway company, and 
he made them responsible in damages. 


The principle applied by the County Court judge in the 


case of a telephone wire now seems to be of equal force in 
the case of a telegraph wire. 
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SIMPLE STORIES. 


By "INNOCENS." 


IV.—MvwicriPAL TRADING. 


My friend Warlock Jones, the world-renowned and yet, most 
modest detector of hidden things, sat on the mat in his 
sanctum, smoking his bulldog pipe—type of tenacity and 
inconceivable British Pluck. 

" You seem to forget, my dear Jobson,” remarked he, 
“that the position in which I have placed myself is that 
usually adopted by the Hebrew Jew (who is distinguished 
for his subtlety and power of hair-splitting discrimination), 
and, moreover, by the Sultan of Turkey, who has achieved 
tbe distinction of being publicly referred to as Abdul the 
Damned. . Pray don’t interrupt! I know that you are 
going to ask me how I divined your thoughts concerning my 
posture, in order that you may write an alluring opening 
paragraph for our next adventure. The explanation is 
perfectiy obvious—eo simple that only you and the British 
Detective Еогое could miss it. I sat here on purpose. If 
I'd sat on a chair, yon would have noticed nothing: As I 
ваб on the floor, you spotted it at once, and thought how 
clever it was of me to think of it.” 

The amazing perspicacity of these remarks so confounded 
me that I became oblivious to outward things until I noticed 
an indefinable change in the detective’s face—a look which 
reminded me of the expression on an Irish terrier when it 
thinks it bas found a rat. At the same instant I heard the 
far- ff rattle of wheels, which rapidly grew louder, till, with 
a slur of horses’ hoofs and the crash of a prematurely- 
opened cab-door, a vehicle came to a standstill immediately 
beneath our window, and the door-bell was violently pealed. 

I glanced at Warlock Jones. Not the slightest trace of 
emotion was Visible. He remained on the mat, posing for all 
he was worth. | 

The door was flung open without ceremony, and a man, 
evidently recently respectable, but now in a state of perspiring 
collapse, stumbled in. 


„For Heaven's sake, are you Warlock Jones?” he 


exclaimed piteoualy to me. 

“ No, no!” I answered, hastily, ** I'm only bis friend, 
Jobson. You'll see the detective on the mat, if you'll go 
round the table. | 

“ The amazing ignorance of the average person! exclaimed 
Warlock Jones. Now, anyone with а grain of sense would 
have geen for himself that Jobson was only my advertising 
agent. . Well, sir, I see that you missed the connection 
at Birmingham." 

„% Why—why, sir!” stammered the newcomer, “ how do 
you know ?" 

“Ah, yes, yes! It is quite simple. Read that!" The 
detective drew a piece of newspaper from his waistcoat 
pocket and flung it on to the table. Read it out loud, or 
else Jobson can’t write it up properly." 

* "The Editor, Assingion Guardian, " began the visitor. 
** Yes, yes! be continued eagerly, “it is the same !” 

* Read оп!” replied Warlock Jones, imperturbably. 


“s Sir,——]Is it a fact that, after borrowing £28,000, and | 


getting together a large staff of expensive officials, to say 
nothing of a special committee, who take /ree trips all over 
the country—is it а fact, Sir, that the Borough of 
Assington is to be burdened with a financial loss of several 
bnupdred pounds on the second year's working of its electric 
light scheme? If во, sir, I beg to protest most emphatically 
as з ratepayer and voter against the imbecile extravagance of 
our so-called councillors. Yours indignantly, Candles 
Tes.“ said the visitor, handing back the paper with a 
shudder. ‘‘ You have guessed it! 

Not guessed, but reasoned it,” corrected the detective 
indulgently. I saw the cutting. I knew your difficulty. 
I foresaw your line of action. I looked up the train you 
would take. I reckoned you would miss it. I waited for 
you. I even got my friend Jobson here to take notes for his 
next advert—story—and here you are! 

“Then you know all," sighed the gentleman. 
no need for me to explain—” 

* Oh, by all means explain!” interrupted Jones haatily. 


„There ів 


* Therecord would be unintelligible if the problem were not 
stated. Take notes, Jobson, please. 

* Your name and occupation, sir," I began. 

* Name, Burgess ; occupation, chairman of the Lighting 
Committee,—grocer in my spare time." : 

“Thanks. Will you state your case? 

“Two years ago, sir, we started our unrivalled electric 
light system—a scheme to which I referred in my speeeh at 
the Town Hall as the most epoch-raking event in the 
history of Assington—one that would bring along the 
millennium, if not more. And now, sir,"—the speaker's 
voice sank to a whisper—‘ the second financial year is up, 
and—we can’t find the profit! There ought to be а profit, 
oughtn’t there, sir? "—turning despairingly to Warlock 
Jones. | 

* Undoubtedly — undoubtedly !" he replied, briskly. 
* There always ів a second-year profit in municipal ven- 
tures. You must have lost it somewhere.” 

* No efforts have been spared to find it," replied Burgess, 
despondingly. “ The Borough Accountant has added up all 
the figures himself, and checked the vouchers. He even 
added up the figures backwards to see if he couldn't find the 
profit that way.” | 

* And he couldn't," smilingly anticipated Jones. Natu- 
rally. Mere local muddlers can't. Come, Jobson, this case 
promises to be interesting. Put your hat on and we will 
catch the next train.” 

* Do, sir, by all means ejaculated Burgess. Our 
Borough Engineer is partially insane over it. He is ob- 
sessed by two words—‘ Bermondsey Clause —which he 
repeats continually; he even raves about raising the price 
per unit, and we fear he will have to accompany the Institu- 
tion of Electrical Engineers to America to recover his tone.“ 

„The matter is indeed urgent," said Jones. Соте, 
Jobson, we have no time to lose.“ 

The arc lamps of Assington were burning brilliantly, but 
as we drove up to the generating station I was conscious of 
a foreboding of disaster. The presentiment was only too 
true, for as we entered the Engineer’s office a fearful sight 
arrested us. Papers were strewn over the desks and chairs ; 
and on the floor, under the glare of the electric light, lay the 
insensible form of the Borough Engineer. 

* Great Heavens, he bas swooned !” exclaimed Burgess, 
* Bring brandy and water, quick ! "' 

* No, по!” interjected Warlock Jones, Don't you вее 
the station cost sheets on the desk? Не bas received a 
species of electric shock. Apply the Sylvester treatment at 
once! | 

For half an hour we laboured, according to the methods 
prescribed by the ELECTRICAL REvrew Shock Sheet, until, 
with а sigh, the engineer resumed consciousness. 

“ Is the profit found yet! he gasped. 

* Alas, no!" replied the chairman, 
Warlock Jones!“ 

* Now," said the great detective when the first transporte 
were over, Let us carefully examine the known facts. 
First, there must be profit in existence somewhere, as 
otherwise the scheme would be the only one which has not 
received awestruck, commendation from the municipal 
journals on its second anniversary. Secondly, the profite 
аге not at present palpable—eh ? Well, we will find them. 
Have you а refuse destructor? Yes?—Good! A refuse 
destructor attached to a central station, consumes power, 
usually electrical, in handling the refuse. Have you charged 
the Sanitary Committee with power consumed, at, say, 2d. 
a unit? No? Dear me! Well, that gives us an additional 
revenue of —? Two hundred pounds. Thanks.” 

* Have you considered the fact that public electric lighting 
is the greatest anti-criminal agency of modern times? In 
other words, have you rented all your public arc lights to 
the Watch Committee at £10 18s. 4d. each per annum ?— 
Heavens, no ?—By doing so, you obtain an increased revenue 
of £567 188. 4d. Good! 

„How are we now? Still three-fifty out? Ah, well, 
let me look at the General Statement.” | 

As Warlock Jones glanced at the sheet, he gave а start of 
surprise—a most unusual thing, for the detective generally 
displayed the utmost sungfroid. 

„Great heavens! what is this? 

We all gazed anxiously at the sheet. In addition to 
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“ sinking fund" and“ balance charged against local rates,“ 
was displayed the legend depreciation of plant." 

* My dear sirs!” expostuluted Warlock Jones. My 
very dear sirs! How can you expect a profit after a cruel 
blow like this? Surely you must know that a plant i is, if 
anything, io slightly better order after two years’ run than 
when it started! £500 for depreciation? Awful! 
Terrible! We will write down a minus quantity for that at 
once, say, £—50, which gives us five-fifty to put against 
that three-fifty, and во——” 

The chairman and the engineer sprang up simultaneously, 
and clasped each other in a wild embrace, shouting : ** The 
profit is found!" Then, turning to Warlock Jones, they 
wrung his hands in speechless admiration. 

" Nonsense! nonsense, my dear sirs! А most ordinary 
matter ! " said the great detective, with smiling deprecation. 
* [t is done all over the country." 


THE COLLIERY EXHIBITION. 


(Continued from page 6.) 


Coal-culters (continued).—Mrssns Joun Davis & Son ex- 
hibited two Jeffrey’s chain headers, one of the electric, and 
one of the air-driven type suitable for thin seams. In the 
electrically-driven machine the motor was of 18-H.P , shunt 
wound, geared down through cut bevel gear to the chain shaft. 
The motor is fixed with this gearing on a movable frame, 
which is moved forward on the under-frame by rack and 
pinion gearing. The stationary frame is provided with two 
stays fitted with handwheels, the one in front being fixed 
against the coal, and set at an angle so as to prevent the 
cutters running across the coal face, and so slewing the 
machine out of line. The one at the back of the machine is 
fixed against the roof, thus securing the under-frame firmly in 
its proper position to guide the cut. These stays ure shown 
in position in fig. 1. The forward feed is at the rate of 
about 6 ft. in 34 minutes, the return stroke being done in 
about 4 minute. The rate of feed depends прот the 
material being cut, and may be set to half the rate given above 
if necessary. The machines are butlt for under - cutting 
to a depth of 5, 6, or 7 ft. with a width of 44 in. These 
headers are made in two types, the high and low type, and 
are used for pillar and stall work, and for driving headings 
and narrow places. The usual time occupied in under-cutting 
в heading 11 ft. wide, including moving 
the machine into position and out 
again for shot firing, is about 45 
minutes. Two shot holes cin be drilled 
simultaneously by means of the Jeflrey 
drill, ав the men have usually time to 
do this while the machine is under- 
cutting. The dimensions of the high 
type machine are: height, 294 in.; 
length, 10 ft. 3 in. ; width, 3 ft 2 in. ; 
weight, 29 cwt. ; and of the low type 
the weight is 27 cwt., and the height 
18} in., the length and width remain- 
ing the вате ав in the high type. 

Our illustration (fig. 1) shows an 
electric header of this type starting to 
cut. The motor is here shown in the 
back position, and it will gradually 
move forward ав the cut advances 
until it is at the forward end of the 
machine. 

The air power header is similar in 
design to the above, but there is, of 
course, less reduction of speed between 
the motor and the chain. The overall 
dimensions are: length, 10 ft. 8 in. ; 
width, 3 ft. 34 in.; weight, 27 cwta.; 
and height, 21 in. The speed of cutting is about the 
same as with the electrical machine, and the working 
pressure is 40 Ibs. per вд. in. 

In addition to the above, a longwall coal-cutter was 
shown, equipped with a 30-H.r. motor, designed to undercut 


4 ft. 6 in. at floor level. A feature of this machine is that it 
їв of the mono-rail type, which permita of the machiue being 
tilted so as to cut at an angle. The disk is fitted with 
straight cutters which, of course, minimise smithing work. 
There appears to be a lot of gearing about the machine, the 
power being transmitted through both spur and bevel gear- 
ing before it reaches the disk; the gears, however, are of 
steel, and are machine cut and run in oil. A special feature 


Fic. 2. 


of the machine ia that the rate of feed can be adjusted by 
means of ratchet and pawl mechanism, the ratchet being set 
to take different numbers of teeth so as to give three 
different ratea of feed. 

The electric drill referred to above is shown in the 
second illostration (fig. 2). These are made in frames of 
different lengths to suit various seams, and the handwheel 
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and screw at the top allow of a variation of 8 in. in the 
height. The motor is: geared down to the wheel by two 
sets of spur gearing, one at the back and one at the. front of 
the motor. It is series wound, and is mounted on trunnion 
brackets, which are arranged to slide up and down the sides 
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of the frame, so that the height of the drill can be adjusted 
and the angle can be varied by more than 90?. The drill and 
frame complete weigh about 180 lbs. When cutting, the 
thrust is taken up by a ball гасз оп the front of the machine, 
and a slip clatch is provided which allows of slipping if the 
drill should meet with any serious obstruction. 

Drilling in coal, а hole 2 in. in diameter and 6 ft. deep 
can be finished in about 23 minutes, including the chang- 
ing of drilla Extension pieces are provided, by means of 
which exploration holes can be bored to a depth of 21 ft. 
A 2-in. hole of this depth can be bored in about 55 
minnte« — 

At tie same stand were shown a portable single drum 
haulage gear, a portable air compressor, togetber with junc- 
tiun boxes, patent starting switches, &c., which аге ге! «тте 
t» elsewhere nnder a different section. 

Messrs E. Scorr & Mountain, who were very early in 
the field of electric lighting aud power in collieiies, had a 
most interesting exhibit embracing three-phase and con- 
tinnous-current. generators, motors, pumps, switches and 
ooal-cutter. The latter is of quite a new design, the result 
of many years of experience, and embodies many interesting 
feature It is a disk type of machine adapted for long- 
wall work, and can be fitted with motors from 25 to 40 UH. P., 
d. pending upon the class of work for which the machine is 
intended. The overall dimensions of the machine are 
8 ft. 6 in. long by 3 ft. 8 in. in width, and a heigbt from 
the rail level of 1 ft. 2 in. The overall height with skids is 
1 ft. 8 in., or with rails 1 ft. 10 in. The machines can be 
arranged to undercoat to 3 ft. 6 in., 4 ft. 6 in., or 5 fo. 6 in. 


The notion that anything is good enough for colliery work 
ів certainly not shared by Scott & Mountain, as the details 
of this machine are worked out very carefully, and the gear 
hetween the motor and the disk is of the very highest class. 
The motor shuft is provided with a pinion, gearing into a 


bevel wheel on a short vertical shaft, which, at its lower end, 
carries another bevel wheel gearing with a pinion fixed on 
the shaft driving the disk. The upward pressure on the 
vertical shaft is taken by a ball thrust bearing, and the whole 
of the gearing, which is machine cut, is enclosed and runs 
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practically in an oil bath. The bearings are all lined with 
white metal and are of extra length. That in the centre of 
the cutter disk is of the roller type, and is lubricated by 
means of а grease cup, and a brass pipe fixed to the centre of 
the machine. 
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The disk is made in halves, and can, therefore, be re- 
removed without interfering with the centre bearing. 
The illustration on p. 45, fig. 3, shows the compact nature 
of this machine. The cutters on the disk are straight, 
as in the Jeffrey machines. The feed is operated by 
means of a worm and worm wheel mounted on an 
extension of the motor shaft. This is also enclosed 
and runs in oil. As this new type of machine has not 
been extensively used yet, it is too early to obtain 
data as to its actual performance so far asthe power con- 
sumed and rate of cutting on longwall work are concerned ; 
but there is no doubt that it will compare favourably 
with any other machines of this type on the market. To 
run the machine light requires only 1} Е.Н.Р. when new. 

Among other apparatus exhibited by this firm, were 
starting and reversing awitches, an electrically-driven com- 
pressor, referred to later under this heading, and valve boxes 
for three-throw pumps. Messrs. Scott & Mountain make 
a speciality of mining pumps, particularly pumps for high 
lifts up to heads of 1,800 ft. 

Another very interesting electrically-driven disk type of 
cutter was shown at the stand of MESSRS. CLARKE, 
STEAVENSON & Co. This also is a new design, superseding 


reduce materially the wear and tear of the moving parts, 
This machine is designed to undercut 5 ft. 4 in. 

A compressed air machine is also shown for longwall 
work, designed for 3 ft. 6 in. undercut. The latter is 
adapted for cutting seams at a minimum height of 20 in., 
and the power required is 23 н.р. No figures are yet 
available for the new type of machine, and it will be 
interesting to learn whether the expectations are realised by 
results in actual working. 

Turning now to an entirely different type of machine— 
namely, the bar-cutting type, the only representative of 
this type was the Pickquick machine, exhibited by 
Messrs. Mavor & CovrsoN. Three machines were 
exhibited, driven respectively by continuous and three-phase 
electric motors and by compressed air. The latter is 
а somewhat cumbersome-looking machine, and will not 
compare very favourably in dimensions with some of 
the other machines shown. As regards the electrical 
machines, however, some interesting data are available, 
From the illustration given on p. 45 (fig. 4) it will be seen that 
the cutter itself consists of a taper bar upon which a spiral 
thread is cut. Between the threads, holes with feather 
ways for the cutter shanks are drilled, into which the cutters 
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tbe earlier type in which the disk was driven through bevel 
gearing. The gearing is here reduced to the simplest form, 
in that the disk shaft is driven from an electric motor 
through a single reduction worm gear, consisting of a steel 
worm and phosphor-bronze worm wheel running in oil, the 
end thrust being taken up in a ball thrust bearing of sub- 
stantial design. It is claimed by the makers that this 
machine effects a reduction of energy amounting to about 
85 per cent., and that it is practically silent in running, so 
silent, in fact, that conversation can be carried on near the 
machine whilst cutting. It is difficult to see how a single- 
threaded worm transmitting 25 н.р. can be во very much more 
economical than bevel spur gearing, or how 35 per cent. of 
the power can be saved, seeing that the power required to run 
a machine so driven, is only 1] k. H.P. when running light. 
The power required for actually cutting the coal is not 
affected by the method of gearing, so the only economy 
that can be effected is in driving the machine. The 
vibration of the machine is also said to be considerably 
reduced due to this method of driving ; this would tend to 


are driven. As the bar revolves, the spiral thread acts as a 
conveyor, bringing the cuttings out from the holing. When 
cutting in wet clay it would appear that the conveyor might 
easily choke up and drag. Тһе inner end of the bar is 
provided with a special oscillating bearing, and by means 
of gearing & reciprocating motion is imparted to the bar, 
which further helps to bring away the cuttings from the 
holing. The bar is geared to the motor through а nest of 
bevel gearing, very similar to that in the Scott & Mountain 
disk machine, but there is only one reduction of speed, viz., 
from 900 to 450, two of the bevel wheels being of the same 
size. A view of the gearing is shown on p. 45 (fig. 5). The 
gearing is enclosed in a gear-box, the lower part of which 
is capable of being slewed in any direction from one side 
of the machine to the other through an angle of more than 
180° The whole of the gear head can also be turned 
round its horizontal axis, thus permitting the cutter bar 
to be elevated or depressed, or turned in & half-circle from 
one side of the machine to the other. These movements, 
therefore, permit of the cutter bar being placed at practically 
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any angle on any side of the machine, but when on one 
side, the ber is, of conrse, at the bottom, and, on the other, 
at the top of the gear casing, giving a difference in the 
height of the bar of about 8 in. The electric motors are, 
in both cases, entirely enclosed, the continuous current 
machine being of the four-pole shunt-wound type, with 
slotted drum armature. The brnshes possess some points 
of novelty, being made from steel stampings, and having an 
adjustable tension screw, and also a very definite hold-off 
position (see fig. 6). As regards the alternating current 
motor, this is the only machine exhibited which is driven 
by а squirrel-cage motor—that is, without any slip-rings. 
There are no soldered or riveted connections in the rotor, 
the bars being short-circuited by means of a copper ring 
cast direct on them. An auto-starter contained in an 
enclosed cast-iron box is fixed alongside the motor, and, by 
means of this, the motor is started up without any resistance 
coils or sliding contacts. 

The following dimensions and weights of these machines 
may be compared with others of the disk or chain type. A 
machine driven by acontinuouscurrent motor, and suitable for 
undercutting 4 ft. 6 in., bas the following overall dimen- 
sions :—The extreme length is 9 ft. 3 in.; width, 9 ft. 4 in.; 
height, 1 ft. 6 in.; minimum head room required, 2 ft.; 
weight, 32 cwt., plus 24 cwt. for the cutter bar. Power of 
motor, 23 H.P. The three-phase machine is 2 in. longer, 
2 in. narrower, and 4 in. higher, the weight being 37 cwt., 
or 5 owt. more than is required for the continuous-current 
machine. As to the power required for this typeof machine, 


it is claimed by the makers to take less power than is re- 


quired for any other coal-cutter on the market, the saving 
being in the proportion of 25 to 17. It is claimed, also, 
that the coal is rounder, and the waste less than with any other 
machine. Some very careful tests of the actual working of 
these machines have been taken, from which it is clear 
how uniform isthe power absorbed. Fig. 6 isa copy of a 
recording ammeter chart, taken at the Law No. 2 Colliery, 
which illustrates this point. 

At the Law Junction Colliery the average figures for five 
months’ regular working are 120 to 130 yds. per nine hours’ 
shift bank to bank. A copy of the Record Card for 
December, 1903, was given in the ** Correspondence” columns 
of our issue for Feb. 26th, 1904, from which it is seen that 
120 yds. were cut per shift, undercutting 8 ft. 9 in. The 
expression power used per ton output in this table is 
obviously a mistake for “energy.” The chart herewith, 
fig. 6, shows the time taken by each shift to cut 120 yds., 
and it will be noticed that the current never rose above 20 
amperes except momentarily. 

(To be continued. ) 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


The Conductometer. 


I should have preferred to add nothing to my criticism 
on the above instrument, which appeared in the ELECTRICAL 
Review of March 29th and May 6th, and only do во now in 
order to reply to certain points to which Mr. Appleyard 
directs my attention in his article published in the ELEc- 
TRICAL Review of May 18th and 20th, and June 3rd, and 
закв for a reply. 

I had better explain that I have been abroad for the last 
four months, and that the Review for June 3rd only 
reached me three days before leaving Brazil for England, 
otherwise I should have replied sooner. 

The firet point raised by Mr. A.—if, for brevity, he will 
kindly allow me to refer to him thus—is :— 

“Tt must be by some mischance that he ignores the car- 
діра! fact that the conductometer lends itself with complete 
facility to measurements of percentage conductivity by the 
mass method "—«see May 18th, р. 809. 

I am not aware that, in Mr. A.’s original description of 
his instrument which I criticised, any reference was made 
to а mass method. Possibly there may be some incidental 
remark which I am not in а position now to look up; but 


how it is a cardinal fact, or why I should refer“ to it, or 
indeed, the relevance of the quotation, I am at a loss to see. 
Perhaps Mr. A. has in his mind the communication made to 
the Physical Society, to which he refers in the ELECTRICAL 
REVIEW of June 3rd ; or in the Philosophical Magazine for 
March this year. If во, I did uot have the good fortune to 
be present at the one or to see a copy of the other, because I 
left England on March 4th. Besides, I had better point 
out the fact which, of course, Mr. A. could not know— 
that my criticism referred to was sent to the ELECTRICAL 
REVIEW in October of last year, shortly after his description 
appeared, but that, owing toa plethora of good things on 
hand, it had to be pigeon-holed for six months before it was 
published. It has, therefore, become to me ancient history. 

I notice, in Mr. A.’8 more recent article, that he now 
sometimes speaks of weighis as well as diameters, and has 
thought it desirable to turn his attention to what he calls a 
mass method ; but my criticism dealt only with his original 
method, in which he relied on diameters only. 

Mr. A. says (June 3rd, р. 902) :—“ By whatever instru- 
ments we measure electrical conductivity, the result obtained 
by the diameter method will not agree with the result 
obtained by the mass method, except within limits depending 
upon differences of density of the specimens." 

I do not propose, just now at any rate, to deal with this 
refinement, especially as the subject is rather an involved one, 
but only with the conductometer as proposed to be used for 
testing hanks of copper wire required for cable conductors ; 
and since the purity per cent. of the finished conductor is in 
practice determined by its resistance per naut, or statute 
mile, at a given temperature, without reference to density, 
such а consideration, though interesting, is not of immediate 
practical utility. Moreover, I wish to confine myself to 
answering Mr. A.’s questions, lest the length of this article 
may necessitate its being dovecotted, as was the case with 
my first criticism. 

Mr. A. says, May 13th, p. 809, that my criticism 
“erroneously suggests that the conductometer requires the 
diameter to be measured before testing, and if done only 
immediately prior to balancing, as is said to be the practice, 
gauging delays the process of testing. The truth is that the 
conductometer puts no restriction whatever upon the operator 
as to the particular stage of the testing at which the wires 
are to be either weighed or gauged. . . . The operator may 
use this mechanical device at any time he pleases, either 
before or after the electrical balancing.” 

In reply to the above, I think I had better let Mr. A. show 
in the following sentences that this is not only what he him- 
self explained in his original description, but what he still 
says on the same page, viz., In view, however, of the 
labour involved in repeatedly turning over and handling 
several tons of copper wire, it is often convenient, and 
always economical, to complete the gauging and the elec- 
trical balancing at a single handling. With the conducto- 
meter the whole operation of gauging, electrical balancing 
and labelling a hank with its mean diameter, and with its 
measured percentage conductivity, takes on the average /ess 
than halfa minute, 

Again on p. 817, May 20th, Mr. A. says :—“ The figures, 
however, indicate that gaugings should be taken while the 
wires are on the testing bench." ... “ If the gauging is 
left for subsequent measurement, this would almost certainly 
involve additional time and labour, and the fact of winding 
up and unwinding the hank, and straightening a length 
sufficiently for gauging might induce error.“ 

Where, then, is my erroneous suggestion in enying that the 
conductometer requires the diameter to be measured before 
testing, and if done only immediately prior to balancing, as 
is said to be the practice, gauging delays the process of 
testing; when, in Mr. A.’s own words, “ stranders are calling 
out for wire (and) “ there is little leisure; and, moreover, 
any such postponement of the report from the testing-bench 
retards the flow of work through the shop, and fills up the 
floor space with unpassed stacks of wire.“ 

At such high pressure as Mr. A. thus graphically describes 
* when the whole operation of gauging, electrical balancing, 
and labelling а hank with its mean diameter, and with its 


. measured percentage conductivity, takes on an average less 
` (han half a minute,’ I don't think my criticism is in- 


appropriate where it says :—‘ This method is open to the 
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objection that gauging, although doubtless correct in 
principle, may be incorrect in practice, especially if the 
diameter of the wire be very small. In that case a slight 
error in gauging makes a serious difference in the weight 
deduced from it." No doubt exceedingly careful gauging 
can give a close approximation to the relative weights when 
the zeros of the gauges are frequently checked ; ratchet 
springs press with equal force on the wire ; several readings 
are recorded, and the trne mean obtained from them ; and 
above all when a strict supervision is exercised over gaugers, 
who (to save time) are prone to become less careful ; and 
inaccurate gauging naturally entails incorrect results.“ 

Mr. A. has pointed out that “ wire as received from the 
wire drawers may vary in diameter to the extent of 0'5 to 
1 per cent. in a length of a few yards." 

This emphasises how uncertain diameters are, and what 
a large number should be noted from which to obtain a 
true mean. | | 

Mr. A. says—May 20th, p. 816—“ 30 ft. of copper wire 
of about 44 mils diameter, was gauged in 64 places by an 
observer (A.), and in 66 places by an observer ( B.)." 


“Difference of A.’s and B.'s average gaugings = 0:085. - 


- The chances are, therefore," he concludes, “ аё even with 
careful gauging of copper wire we are likely to make an error 
of about 0:1 mil." | 

But а very small tithe only of the above gaugings could 
be devoted to each hank, since “ the whole operation of 
gauging, electrical balancing and labelling a hank with its 
mean diameter, and its measured percentage conductivity, 
takes on an average less than half a minute," 

The gist of my criticism is that when supplying wire in a 
factory for cable conductors, gauging would be too burried 
to give a reliable mean; and that too much is left to the 
gauger. For laboratory experiments, where there is ample 
time to gauge accurately, closer results can, no doubt, be 
obtained, but in that case why not trust to the more reliable 
weiyht method? Mr. A. says— May 18th, p. 810—“ The 
conductometer is put forward not as an instrument for the 
extreme refinements of laboratories, but as a commercial 
instrament adequately fulfilling all the requirements of 
practical routine work.” 

In my criticism I further pointed out that the conducto- 
meter, after all, only attempts to give the conductivity per 
cent. as compared with pure copper ; whereas when supply- 
ing wire for a specification, weight is as important as purity 
per cent. An error, therefore, in gauging not only affects 
the measured purity per cent., but the weight also. In 
short, the method depends too much on the gauger ; and to 
yas sufficient. gaugings and to mean them out takes too 
ong. 

Mr. A. farther says, May 13th, p. 809: —“ It must be by 
inadvertence that, for the purposes of his article, he annexes 
the scale of my conductometer, inserting it in his diagram 2, 
p. 727, a8 his scale В; and that he discourses about the 
combination *as a simple metre bridge . . . . without any 
alterations or additions." Mr. A. adds: —“ In defence of 
my instrument, I am therefore obliged to state that the 
particular graduation of that scale B is described for the 
first time in my patent . . . . and that itis an essential and 
characteristic feature of the invention." 

I had better explain that diagram 2, іп which the per- 
centages В occur at the head of the columns, represents a 
printed sheet of paper, and that the instrument for measuring 
is nothing more than “а simple metre bridge 
without any alterations or additions," with the ordinary 
mm. scale. That these percentages (B), moreover, do not 
represent acíwal, but reswllant, conductivities dependin 
both on purity and weight, and corresponding to the par- 
ticular mm. readings (C) below them as read frcm the metre 
bridge scale when balance is obtained, That they аге not 
essential to the system I described, hut are added to the 
printed form to show that it is possible to arrive at the каше 
result аа with the conductometer by merely subtracting from, 
or adding to, the resul/ant per cent. B the correction per 
cent. as shown by the ganged: diameters, if the latter be 
resorted to as the index of relative weights. | 
Mr. A. is, no doubt, fully entitled to his patent, because 
it is an instrument which does—more or less correctly, 
depending on the accuracy of gauging the wire—what no 
‘other instrument, so far as I know, has been designed to do; 


but he can scarcely claim that, because he uses a similar 
graduation (with more sub-divisions) on one of the 
adjustable scales of his instrament, no one else may calculate 
the number of mm. divisions corresponding to percentages 
(and their intermediate quarters) with a view to printing 
those percentages also on the test sheet. If this were во, it 
follows that much less may one have them engraved on a 
scale, even though it be a fired one, as a substitute for the 
mm. scale of the ordinary metre bridge, to measure even 
resultant conductivities per cent., and mot actual con- 
ductivities per cent., as the conductometer does. Even 
supposing the latter contention were admissible, Mr. A.’s 
fears are groundless, as the metre bridge used by me bas спу 
the mm. scale. 

On p. 810, May 13th, Mr. A. says :—“ In describing a 
method which he says has been in use ‘for many years, Mr. 
John Rymer-Jones informs us that *the standard is given а 
resistance equivalent to a wire of 100 per cent. purity, and of 
the exact specified weight, by adjusting ita length to something 
more or less than 30 ft. as required.’ I should be glad to 
know how many years this method of adjustment of the 
standard to 100 per cent. has been in use, the plan adopted 
for measuring the revised length of wire, the time taken to 
complete a test by that system, and the degree of precision 
attained.” 

I shall be pleased to answer these questions, bat their 
relevancy is not very apparent; for even if the system which 
I have employed successfully for many years were not as per- 
fect as it might be, that would not make the resulta of the 
conductometer—depending as they do on hurriedly gauged 
diameter—any more reliable. | 

I am not offering to the public an alternative instrument, 
nor am I presuming to recommend my system to other wire 
testers, who very probably have already a better and more 
expeditious method. I merely refer to one satisfactory system 
which requires only the ordinary metre-bridge. 

A simple way of obtaining & standard resistance of 100 
per cent, purity, and of ihe exact specified weigbt, is as 
follows :— 

If one of the 10 per cent. lengths tested and weighed have 
a calculated purity of (say) 101 per cent., mark off by an 
ink line (after allowing a definite length for clamping) 80 ft. 
plus 1 per cent. ; and if its weight in grains per 30 ft. be 
1 per cent. above that specified, increase the length again by 
1 per cent., i.e., give the standard wire a length of 30 ft. + 
2 per cent., or 30 ft. 7:2 in. If, on the other haud, tbe 
weight and purity per cent. are of opposite sign, adjust the 
length according to their difference per cent. І 

Speaking of his own standard wire, Mr. A. says on p. 815, 
May 20th, ** It is quite practicable to use resistance coils, or 
wires of the exact resistance values, or resistance coils cor- 
rected by shunts, to correspond to 100 per cent, for the 
particular diameter of wire under test. But with the соп- 
ductometer, &c., &c.” г 

My objection to the above is that coils, even though made 
of copper wire, would not be suitable, because they would not 
be subjected to the same change in resistance as а long bare 
wire under test, expored as it is to the changeable temperature 
of a factory room (due to воп, wind, or hot pipes, &c.) during 
a few hours. So that, unless the standard and tested wires 
are exposed to the same changes of temperature, results will 
not be so correct, nor will early hanks compare well with 
those tested later on. Mr. A. himself warns us to 
„remember that the error ів about 0°23 per cent, рег 1° F. 
difference of temperature between the wires.“ (See p. 902, 
June 3rd.) 

My having introduced the percentage heading B on the 


printed paper form (Diagram 2) has evidently led Mr. A. 


to conclude that a percentage scale is necessary and that the 
resulta are reduced to percentages. This, however, is not 
the case, as the usual mm. divisions below them, in heading 
C, are sufficient for the purposes of the system. As I have 
already explained, the presence of the percentages B on the 
test sheet is essential only for showing [see ELECTRICAL 
Review, April 29th, p. 727] that the correction per cent, 
for weight—if hand gauged diameters be relied on as an 
equivalent—is merely a matter of subtraction from, or addi- 
tion to, the resul/ané conductivity per cent. (i. e., depending 
on both weight and purity) as shown by heading B above 
the mm. reading at which the balance is obtained. This 
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resullant value a simple metre bridge without 
alterations or additions,” can measure by employing a suit- 
ably adjusted standard wire against which to balance the 
wire under test. By this method, moreover, hanks can be 
gauged when most convenient, so that testing can proceed 
uniuterroptediy. I do not, however, think this method of 
measuring the purity per cent. satisfactory, because hurriedly 
gaaged diameters introduce serious error. 

[n describing my system, [ preferred also to refer to the 
upper heading B instead of to the equivalent metre scale 
reading О below it, because when using a standard wire of 
100 per cent. purity and of the exact specified weight, the 
limits of the maximum and minimum resultant resistance of 
hanks: admissible are more readily seen at a glance by these 
percentages than by the mm: readings. This is, however, 
not very important, because any given percentage has a 


definite position among the mm. readings (C), and, after 


being oaicalated once for all, for any gauge of wire tested by 
this method, that, particular columm can be marked, and the 
same holds for the opposite extreme limit. There is, more- 
over, another slight advantege, when using this exact wire 
standard, in placing 55 (B) above tbe mm. 
readings (Cy on the printed sheet. For instance — As the 
purity of wire supplied by the best makers is often remark- 
ably regular—and whether this is во, and how much the 
5 e 3 the standard will be evident from the 

per ү tested separately for purit cent.— 
the resultant percentages B (whether actual 1 apyro. ri- 
male) will show at a glance whether the differences in grains 
at the head of the different columns will approximately account 
for the differences in their respective resultant percentages. If 
not accounted for entirely by difference in weight, it will 
be partly due to a difference in purity. The percentages 
(B) bave no special advantage over the mm. readings (О) 
except that they, perhape, make more evident at a glance 
the fall meaning of the data brought together on the test 
sheet, Either serve equally for classifying. They do not 
determine.the eupply of wire to meet a specification. This 
is decided by the weights per 30 ft. in grains, and the 
properly measured purity of 10 per cent. of the hanks, both 
of which are noted at the heads of the respective columns in 
which these banks are classified when the electrical gauging 
is completed. This is really the basis of the system, besides 
which there are other eafeguards referred to in my description 
in the ELxctricaL Review of May 6th. 

Using a wire of 100 per cent. purity, and of the exact 
specified weight, has the advantage that the classified values 
of any unused hanks, will occupy the same columns on a 
similar sheet without re-testing when another order has to 
be executed to the same specification. Wire of 100 per cent. 
(Matthiessen's standard) has about the average purity 
commonly supplied for high conductivity copper. 

As stated, however, on p. 733, May 6th, It will be 
evident that, instead of making the resistance of the standard 
eqaal to that of a wire of 100 рег cent. parity, and of the 
exact weight specified, a 30-ft. length may be cut from any 
of the banke, and all the other hanke electrically gauged 
and classified in -elation to each other by comparison 
with it.” z ЭА 

In practice it is sufficient to select as a standard, from the 
10 per cent. tested for purity, a hank of «ppro.imately 100 
per cent. purity, and the weight required, without stopping 
to adjust its length with any greater exactitude. 

This system was first used by me about 20 years ago (I 
don't bappen to bave any memo. as to the exact date with ше), 
and since then nine or ten different persons haye successfully 
wo! ked it for some 16 or 17 years. 

As hand-gauging does not enter into the test, the electrical 
gauging— including both weight and purity—is carried on 
uninterruptedly, i. e., as fast as 30 ft. of each bank can be 
uncoiled, clamped, the balance. obtained, and the next coil 
substituted. Actual balancing takes only a few seconds. 

Mr. A. complains Њаё my criticism is calculated to be 
detrimental to the reception of the instrument. 

I feel sure that if that were possible the high encomium 
which you have been induced to accord it in your leader 
of Jime 3rd, will prove a powerful offset against any objec- 
tion which I have advanod against trusting to hurriedly 
gauged diameters on the testing floor of a factory. Practical 
wire testers are well able to judge ita capabilities on its 
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merite, and my criticism, which was only published after an 
interval of віх months, can scarcely be said to prejudire them 
against it; nor does it contain anything more than a fair 
comment on an instrument offered for an important branch 
cf cable construction, in which I have long been interested. 


J. Rymer-Jones. 
P.S. N.C. steamer Panama, 
June 27th, 1904. 


Hadfleld's Self-Aligning Trolley Head. 


In reading the description given in your paper of the 
lst inst., of Mr. Hadtield's self-aligning trolley head, there 
is one thing I should like to know concerning same, and that 
is whether, and if so how, it would be affected in the case 
where the trolley wire rans at a distance from the car, as is 
the case in one or two routes in this district, as it appears 
to me that the man in charge would have considerable 
difficulty in getting the wire into the groove of the wheel, 
when' changing from one wire to the other at a journey's end, 
owing to its always being in line with the pole when in the 
cff position, and not free to swivel round except when in the 
on position. 

ч А . Н. N. B. 
Birmingham. 


[The same point was raised by us when the inventor first 
showed us а sample of his trolley head ; he pointed out that 
the wheel was allowed а certain amount of play, being free 
to rotate through a horizontal angle of, tay, 10° on either 
side of the mid-position, and this, together with the splay of 
the groove, facilitates replacement on the wire. But as the 
pole very rarely has to swing out to an angle greater 
than 45°, we think the difficulty is more apparent than 
real.— Eps. E. R.] . 


The Life of Tram Rails. 


Mr. Charles Hall's letter on The Life of Tram Rails,“ 
which appeared in the issue of the Alecfricul Times on 
May 26th last, shows that on this most important factor of 
tramway finance, very little precise information exista. 

A similar paucity of solid fact is observable in almost 
every department of tramway practice, and the small amount 
of knowledge which has been culled from experience, is 
possessed by tramway managers, and seldom, if ever, by 
consulting engineers who advise committees and companies ; 
it is not surprising, therefore, that the first flush of pride 
which follows the opening of а municipal tramway is often 
followed by а period of despondency, sometimes ot despair. 

The “ repairs account of an electrical tramway is a very 
serious item in the working cost, and it beboves every com- 
mittee, therefore, to ascertain beforehand ss nearly as 
poesible, what provision they will have to make to keep 
their plant in first-class working order—I say first class,” 
because it is cheaper than any other class. 

It is my lot in life to run the Devonport tramways, than 
which, I believe, there is nothing more stiff in the United 
Kingdom. The road is all up and down, and it is difficult 
to decide whether the up grades or the down grades are the 
more expensive. One thing I do know, which is, that our 
accidents have all occurred in descending. Farilis descensvs 
Averno sounds very sweet, but when Azernus takes the 
form of а court of law, the English translation thereof, 
viz., * the bottomless piu," expresses the idea so accurately 
that even а shareholder could understand it. 

My hobby is * wheels and brakes," and they occupy my 
working hours, and when I dream it is usually of brakes that 
won't grip, and of gigantic wheels that mistake me for a 
rail, I ease my mind in daylight by collecting statistics. I 
find that our chilled cast-iron wheels weigh, when. new, 
315 lbs., and when they retire to the scrap heap, their 
weight is reduced to 266 lbs. Net loss per wheel 49 lbs., or 
196 lbs, per car. This result is attained after an average 
mileage of 35,000 miles, which gives au average of 5°6 lbs. 
of wheels per 1,000 miles, 

In the same time (which is about 12 months) the brake 
blocks are renewed 18 times, they weigh when new 112 lbe. 
per set, and their scrap weight is 68 lbe., the total weight of 
brake blocks ground down is, therefore, 792 lbe., or wheela 
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and brake blocks together equal 28:2 lbs. of metal per 
1,000 miles. "The track-brakes are made of wood, and are 
renewed every day, their morning weight is 10 lbs., and their 
evening weight is 6 lbs. We therefore grind up in 12 
months 2,920 Ibs. of wood per car. 

This is not all—just as we use oil to reduce friction in the 
bearings, we apply sand to make the wheels grip the rail. 
In 12 months one car uses 20 tons of sand. We admire 
* grit " in a man, but grit on the track is entirely destruc- 
tive, though it is just as much necessary as it is evil—it 
holds up the car and it holds down the dividend. The more 
sand we use the more we pull down the dividends, but yet if 
we use no sand there will be no dividends, only epitaphs. 

So far I have only dealt in lbs. or tons of material per 
35,000 miles. The cost in £ s. d. is as follows :— 


One set of wheels ... ive si £6 0 0 
Labour ks wat vs "n Pes 6 0 0 
18 sete of wheel-brake shoes 8 2 0 
Labour in fixing... M 112 0 
360 sets of track-brake shoes idi 9 0 0 
Labour in fixing к бе? уш 5 0 O 
20 tons of sand Vas s - 5 0 0 
Labour in filling 20 0 
И £42 14 0 
Less scrap value vis 78 iei 119 0 
. £4015 0 


Net total 


equal to 279d. per car-mile. 
included, as it is not ascertained. 

It is well known that we have five cars fitted with the 
automatic regenerative control, and I have no doubt you will 
expect me to say how this affecta the questions treated in 
this letter. One of there cars has run 17,094 miles. The 
wheels have lost 7, in. in diameter; the brake blocks have 
not yet been changed, nor are likely to be for some consider- 
able time. It is therefore too early to say exactly how 
much economy will be realised ; but if the same rate of 
wear be maintained, the wheels and brakes will carry the 
car at least 70,000 miles. 

Sand is used occasionally, one filling of the boxes usually 
lasting 300 miles in winter, and from 550 to 600 miles in 
summer, 


The wear on the rail is not 


` | J. W. Endean. 
Devonport, June 30ih, 1904. | 


Carbon v. Copper Brushes. 


I note that Mr. W. Stepney Rawson, in а letter in your 
last week’s issue, rather inclines to the view that the carbon 
brush will be so improved that copper brushes will not be 
used in the future. I quite agree with him that, with 
dynamos built on present-day lines, carbon brushes are prac- 
tically a necessity, but the object of my article was to point 
out а means whereby that necessity might be avoided. I 
have no doubt that if this can be done Mr. Rawson will 
agree that machines with copper brushes can be built with 
higher efficiency and lower cost than with carbon brushes, 
and will be so, until Mr. Rawson, the writer, or someone 
else on this earth can make carbon of the eame conductivity 
as copper ! 11 ' 

J. W. Burleigh. 


LEGAL. 


SOUTH LANCASHIRE ELECTRICO Traction Co. 


Vicz-CHANCELLOR Harr, in the Lancasbire Court of Chancery at 
Manchester, on Monday, granted an spplication for the appointment 
of a receiver in a debenture holders’ action against the South Lan- 
cashire Electric Traction and Power Co. It was stated, says the 
Financial Times, that the half-year's interest due on January let last 
bad not been paid, and the security bad now become enforceable. 
Mr. Jobn Salter, manager of the company, and Mr. Henderson, 
chartered accountant, London, were appointed. 


Brighton Tramways.—It is reported that the Corpora- 
tion electric tramways for the year ended March 31st show a deficit 
of £4,778. Revisions of fares (increases) are proposed. 


PARLIAMENTARY. 


SUPPLY оғ Exvrorriciry BILL. 


THE Board of Trade measure to amend the Acts relating to electric 
lighting, came before a Select Committee of the House of Lords, 
presided over by Lord Wolverton, on Thureday last week. 

The Hon. Т. H. W. PRLHAM, assistant secretary of the Board of 
Trade, examined by the chairman, stated that under the Electric 
Lighting Acts, 1582 and 1888, the Board of Trade had power to 
make provisional orders enabling local authorities, companies, or 
persons to supply electricity for public or private purposes. Those 
orders had to be confirmed by Parliament. By the practice of 
Parliament, promoters, as a rule, were not allowed to proceod 
Bill for electricity powers in cases where they could proceed by 
provisional order. There were cases, however, in which promoters 
were obliged to proceed by Bill—when they were seeking powers 
which the Board of Trade could not at present confer. The Board 
of Trade had no power to enable the local authority to 


purchase land compulsorily, or to supply energy in bulk, 


neither could they authorises two or more local authorities 
to carry out а scheme joiutly. In 1898 a Joint Committee 
was appointed to coneider the general principles of certain Bills 
which had been promoted for authorising certain large 
electric power schemes. Nine electric light companies, 12 corpora- 
tions, and the L.C.C. were represented by counsel before that Com- 
mittee; and the Corporation of Edinburgh and the Metropolitan 
Electric Supply Co. were represented by Parliamentary agents 
The Bill which was now before the Committee consisted ofa number 
of small amendments to the Electric Lighting Acta, some of which 
were designed to carry out recommendations made by the Joint 
Committee. Speaking generally, the principal object was to enable 
promoters to proceed by prov. order rather than by Bill, and so to 
save expense. The remaining clauees of the Bill were designed to 
remove certain practical difficulties wbich had been experienced in 
{һе workiog of the existing Acts.  Practicallv, the Bill was the 
same as that submitted to the House of Lords last session, when it 
was read a first time. Certain objections to the Bill had been 
received, principally from local authorities, and he thought they 
could easily be met by the Board of Trade. Witness then dealt 
with the various clauses. 

Clause 1 was to carry into effect the recommendation of the Joint 
Committee that undertakers, whether local authorities or companies, 
should by provisional order, confirmed by Parliament, be given 
powers of compulsory purchase for the pu of acquiring land 
for generating stations. The Joint Committee stated that the 
p public advantages of electrical energy in tbe generation of 
ight and power, warranted, in their opinion, the granting to under- 
takers of compulsory powers for acquiring sites for generating 
stations and lands or easements, for pipes and mains therefrom, 
and other works. They considered tbat provision should be made 
for the granting of those powers in provisional] orders, and that such 
provision would facilitate & continuance of the existing practice 
according to which more or less uniform conditions, under which 
undertakers were to work, were provisionally settled by the Board 
of Trade. The Joint Committee further stated that in their opinion 
procedure by Private Bill should be reserved, as at present, for 
exceptional cases. Witness explained that where a local authority 
or company applied for сошришогу powers, the House of Parliament 
was obliged to deal with it by Bill. There was a great advantage 
in procedure by provisional order, as the matter was thoroughly 
thrashed ооё by the Board of Trade, and parties were heard at a 
nominal expense. Asa matter of fact, from 60 to 100 provisional 
orders were passed every year, and only half а dozen or so were 
opposed in Parliament. He was speaking of provisional orders 
dealing only with electric lighting. There was another reason for 
giviog the companies and local authorities power to take sites, it was 
that it simplified the question of actions for nuisance. The Joint 
Committee recommended that where the site for a generating 
station was acquired under compulsory powers, and was specified in 
the provisional order, the undertakers shculd not be subject to any 
further liability than that imposed by the Common Law in the case 
of persons exercising statutory powers and duties. At the present 
time undertakers could only acquire land by agreement, 
and consequently lands were never scheduled in provisional 
orders. No notice was given to owners and neighbours of 
the purpose for what the land wes proposed to be used. 
Therefore а clause bad always been inserted in pro- 
visional orders, that nothing should exonerate the undertakers 
from any proceedings for nuisance. There was one other matter 
dealt with in Clause 1. It provided for the purchase of land for a 
generating station, whether such land was within or without the 
area of supply. Of course, in шару cater, it was very convenient 
that the site for the generating station shculd be outside a town, and 
consequently outside the municipal boundaries. 

Clause 2 carried out further recommendatio. s of the Joint Com- 
mittee, and the question of the situation of the site came partly 
under this clause, altbough it was dealt with onder Clanse 1. The 
clause, however, dealt with tbe question raised by the Joint 
Committee as to whether, in case of a generating station, 
however acquired, not being situated within the area of 
supply, power should be given for the breaking пр of 
streets between the station and boundary of the area of 
supply. Under the present law the Board of Trade, if they 
wished to give power to a local authority to break up the streets 
between the generating station and the boundary of в borough, 
were bound to include the outs ide piece within the area of supply, 
and that was often undesirable. The clause in the present wae 
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as follows :—'' For the purpose of enabling electricity to be brought 
into an area of supply from a generating station situated outside 
that area, the Board of Trade may, by provisional order, apply to 
any roads, railways or tramways situated outside that area, the pro- 
visions of the Electric Lighting Acte, which anthorise, or enable the 


Board of Trade to authorise, the breaking up of any road, railway ог 


tramway, £0 far as the provisions do not already apply." 

Clause 3 was as follows: — Tne Board of Trade may, by pro- 
visional order, 

(a) Authorise any company or person to supply electricity in 
balk to any local authority, company or person authorised to supply 
electricity in any area for the purpose of distribution by that local 
authority, company or person within that area; and 

р (b) Provide for any supply so authorised being compulsory; 
an 8 
ч (с) Define what are to be the limits of supply for the purpose of 


the provisions of the Gasworks Clauses Act, 1847, incorporated in 


the ic Lighting Act, 1882, in the case of а company or person 
so supplying electricity in bulk; and 

" (4) euch other provisions as appear to them necessary for 
adapting the Electric Lighting Acts to any case where a company 
or person are authorised to supply electricity in bulk in any 
area.” 

Speaking on this clause, Mr. PRLHAM said that since the Acts of 
1882 and 1888 were pas:ed there had been a great devclopment of 
large ssbemes. Sometimes they were only for granting powers to 
oompanies to erect generating stations, and to supply power to 
premises, to workshops, &., and also to supply in bulk to local 
authorities and companies who were authorised to supply in detail 
(from house to house) within their districts. In the case of those 
larger schemes, the companies had to procecd by Bill. 
of Trade bad only power to make provi ional orders where power was 
sought to supply from house to house, and where the company 
would be under an obligation to supply where a demand wa: made 
upon them. They did not propose by the present Bill to 
authorise local authorities to apply for provisional orders for the 
es'u* lishment of one of those large power undertakings. It might, 
perhaps», be worthy of consideration whether a local authority 
should not be authorised to supply in bulk to an adjoining local 
aatbority. That was not in the present Bill however. By 

araph 3 of the clause, as А condition of granting the order, the 
1 of Trade would be empowered to require the undertakers to 
give a supply in bulk to any local authority or company which was 
authorised to distribute electricity. | 

Clause 4 also carried into effect a recommendation of the Joint 
Committee. The recommendation was: The Committee think 
the provisions of the Electric Lighting Act, 1888, enabling the 
local authority to purcha:e an undertaking after а term of years, 
inapplicable, as a general rule, to the cass of an undertaker 
supplying energy in bulk at high voltage, but there might be special 


caves where it is desirable that the local authorities should have the 


right to purchase reserved to them. To meet such cases they 
euggest that the Board of Trade should have power to insert 
the purchase in the provisional order, if the local authorities 
concerned can, in the opinion of the Board, show good 
caus) for such acourse. In 2 previous paragraph the Joint Com- 
mittee stated that the power cf purchase which was given by the 
Act of 1888 should not apply to large power undertakings. It was 
inconvenient, said Witness, that different parts of an area included 
in one electric power scheme should be liable to purchase by 
different local authorities, some of whom might exercise those 
powers, while others might not. The effect, therefore, of the first 
Sab-S зс. of Claus? 4 was that the Board of Trade would have power 
to exclude the compulsory power of purchase in the саза of those 
large under akings, which it was now proposed for the first time 
should be authorised by provisional order. As a matter of fact, 
Parliament, by giving powers by Act to those large power schemes, 
had exclu led the right to purchas at the end of 42 years as was pro- 
vided by the Act of 1888. He was not quite sure whether the 
power of pur zhase had been exc'uded in all cases. Sub- Sec. 2 of 
Classe 4 was then dea't with. Ву that Sub-Sec. of the Act of 
1888 tke power of purchase by a local authority related to only so 
much of an undertaking as wa; situated within the district of the 
local authority. Tne consequence was that where the generating 
s‘ation was situated within tne district of one local authority and 
the whole of the supply given in the area of another local authority, 
and the 1 cal autko-ity in whose area the supply was given exercised 
its rights of pur-hase, the borough would acquire the mains and 
other works of distribution but no generating station, because the 
generating station would Ыз left ont in the country in the district 
of another authority. The company, on the other band, would be 
left with the generating station, but with no means of distribution. 
The effect of the proposed alteration in the law would be that the 
local authozi y or borough would be empowered to purchase the 
whole undertaking including the generating station. 

Lord BrANLZY (one of the Committee) asked witaess if the public 
asthority retained the right to purchaze оп the same basis as before. 
— WrrmzSs said that that was so. | 

Sub-Bection 3 пас гаа шо to ш (һе сазе rie a rom 
peny supplied an ur istrict and parts of certain adjoining dis- 
trita When tha time came to purchase, the urban authority might 
wish to , bat the other authorities might not be willing, 
and the generating station might be situated in one of the outside 
districts. The sub-section would enable the onteide authorities to 
surrender to the urban au'hority their powers of purchase. The 
славе made it n that the consent of the company to be 
purcbased should be obtaine 4. | 

Clause 5 was {о give a power not recommended expressly by the 
Committee but . It gave power to two local authorities to 
éombine and work an undertaking together. They wonld be able 


The Beard 


to combine for purchase and working. Under the present Aot there 
was no such power given. Б 

Clause 6 was опе that bad aroused some opposition. Ву the Act 
of 1888 it was provided that "по шола order authorising the 
supply of electricity by any undertakers within the district of any 
local authority shall be granted by the Board of Trade except with 
the consent of such authority, unless the Board of Trade, in any саве 
in which the consent of such authority is refused, are of opinion 
that, having regard to all the circumstances of the case, such consent 
ought to be dispensed with, and, in such cate, they shall make а 
special report stating the grounds upon which they have dispensed 
with such consent." 'The present clause proposed, in accordance 
with the recommendations of the Joint Committee, to provide that 
а company must give notice to a local authority, but should not be 
obliged to obtain its consent. The Joint Committee considered that 
the provisions cf the Act of 1888 ia regard to this matter should be 
amended, and that, while the local authority should be entitled to 
be heard, they should not have a provisional veto, only to be dis- 
pensed with in special cases by the Board of Trade. The power of 
the Board of Trade to give effect to the views of the local authority 
would not be diminished, and a local authority could still oppose 
the confirmation of the order iu Parliament. It was not the wish of 
the Board of Trade to facilitate the granting of competing powers 
where a local authority was already supplying the district. In the 
metropolis two companies were often given powers to compete one 
with another, but throughout the country generally, only one set of 
undertakers was allowed to supply, and in the metropolis it was 
not usual to give & company power to supply where a local autho- 
rity already had powers. If it would remove any objection on the 
part of local authorities, the Board of Trade would be prepared to 
aid a proviso exempting from the operation of the clause areas in 
which local authorities had already obtained and were exercising 
powers of supply. | S 

In reply to Lord Stanley, Wirnrss said that he did not think the 
right of buying up a private company by a local authority would 
be prejudiced by the Bill. : | 

Clause 7 was an alteration of Sub section 2 of Section 32 of the 
Sctedule to the Electric Lighting (Clauses) Ac“, 1899, with a view 
of making five years the ordinary period of revision of maximum 
price, instead of seven. | 

Clause 8 was a technical matter about а duly certified meter, into 
which he would not go, unless sub:equently asked to do во. 

Clause 9 provided that the accounts of a local authority should be 
made up to March 31st in each year, and contained certain other 
provisions as to accounts. 

Clause 10 dealt with the supply of electricity to premises having 
a separate supply, and provided that a person should not Ъз entitled 
to demand from undertakers . . . . a supply of electricity for any 
premises having a separate sapply, unless he had agreed to pay the 
undertakers such minimum annual sum as would give them a rea- 
во nable return on the capital expenditure. 

Clause 11 gave tbe Board of Trade power to exempt а company or 
рэгвоп from any provisions in the provisional order, which would 
prevent the company or person from carrying into effect any contract 
entered into under Bec. 11 of the Electric Lightiog Act, 1882, 

Clause 12 contained the definitions, aud tha remaining clauses 
13 and 14 provided that in tbe application of the Act t» Scotland 
the Secretary for Scotland should be subetituted for the Local 
Government Board, and in its application to Ireland the Local 
Government Board for Ireland should be substituted. The Com- 
mittee adjourned. " 


The Committee resumed its consideration of the Bill on Tuesday, 
Lord Ellesmere presiding. | | 

At the outset of the proceedings, Mr. Moon, K. C., asked that the 

Metropolitan Electric Supply Co., which he represented, should be 


allowed to appear by counsel separately from the groups of com- 


panies already represented. That company was, he said, opposed 
to the Bill as it now stood, and had presented a petition against it. 
They had avery large generating station at Willssden upon which 
they had spent а m:llion and a ba!f of money, ара they were also 
exceptional in that very shortly they would Ъз undertakers in. 
respect of four districts in London. 
The CHAIBMAN said the Committee would consider the application 
and give their decision later on. | 
Lord Бовивт Сес, К.С, asked that the Metropolitan Borough 

Councils should be allowed to be separately represented against the 
Bill. The Committee granted this application. | 

Mr. FrrzagBaALD, K. O., on behalf of the Municipal Corporations’ 
Association, said that there were four points in the Bill to which that 
Association took objection. The first point dealt with the compulsory 
acquisition of land which was provided for in Clause 1 of the Bill. 
The белега] rule of Parliament had been not togive power to take land 
compuleorily by provisional order, although, of coarse, there ware 
exceptions. The Electric Lighting Acts procseded on that general 
basis, and under these Acts there. was no power at the present time 
for the Board of Trade to give compulsory powers. It was pro- 
posed under the Bill to alter that arrangement, and after having 
considered it very carefully, the Municipal Corporations’ Atsocia- 
tion took considerable objection— not to the whole proposal, but to 
& proposal to allow land to be acquired compulsorily out-ide the 
area of the company or authority who were going to supply, unless 
with the consent of the local authority in whose area the land pro- 
posed to be taken was situated. The ground of that objection was 
partly this—that if they gave a company or local authority power 
to acquire land outside their district, it necessarily involved along 
with that the right to break up the streets and roads. It was very 
inconvenient to give undertakers general powers to break up roada 
in that manner. The procedure by provisional order was eminently 
suited for cases which were non-contentions, and that was the case 
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with the bulk of the electric lighting orders which the Board of 
Trade granted. That procedure had worked expeditioualy and 
economically. If this Bill was passed in its present form in future 
these large power Bills might be dealt with by provisional order, 
and there would be no local inquiry. The Association he repre- 
sented strongly objected to any such power being placed in the 
hands of a Government department. The only effect of granting such 
powers would be that the real fight would take place in Parliament 
afterwards, when the provisional order came up for confirmation, 
апа any expense that had previously been incurred before the Board 
of Trade would simply be money thrown away. Another matter in 
the Bill to which the Association took exception, was the power 
contained in Clause 4, the first sub-section, empowering the Board of 
Trade to dispense with or to over-ride the right of the local authority 
to purchase the undertaking at the end of 42 years, which right wae 
given by the existing Electric Lighting Act of 1888. Parliament 
had always, except in very exceptional cases, acted in that way when 
granting electric lighting orders, and he contended that such an 
exemption ought to be left to be dealt with by & Committee of 
Parliament, and not by a public department. A matter also of con- 
siderable importance was that referring to the consent of the local 
authorities in regard to giving а competitive supply. Under Clause 6 
of the Bill it was proposed to dispense with the necessity of the 
consent of the local authority to the grant of a provisional order. The 
existing law, he submitted, was quite sufficient for all the purposes 
of the case, as contained in the first section of the Electric Lighting 
Act of 1888. That clause, he thought, was to be looked at asa sort 
of compromise that was then arrivea at between the local authorities 
on the one hand, and the Government department on the other. He 
had no reason for saying that that provision had not worked well. 
If the Board of Trade came to the conclusion that the local 
authority ought to have consented, they conld dispense with 
_ their consent, but they were placed in the position of having to 
give their reasons for dispensing with their consent, in the shape 
of a special report to Parliament. Why should not that procedure 
be continued under the present Bill? He should havethought that 
there was no objection on the part of the Board of Trade to publicly 
Btate their reasons for dispensing with the consent of a local 
authority. It was a matter of considerable importance tbat the 
local aathorities should know the reasons which governed the 
decisions of the Board of Trade, and that Parliament should know 
the reasons as well. He listened carefully to the evidence given 
by Mr. Pelham last week, and he did not gather that the present 
procedure had occasioned any inconvenience to anybody. 

Lord SraANLEY: Do I understand that you are instructed to object 
absolutely to any compulsory power of acquiring land outeide the 
area to be served by a provisional order? 

Mr. FrrzaEBALD: Yes, without the consent of the local authority 
in whose area the land is to be taken. Such power would involve 
the breaking-up of streets, and the consent of the urban district 
authority ought first to be obtained. Replying to the chairman, 
counsel said that no question of compensation arose—it was merely 
а question of thc public convenience. 

Mr. T. Н. W. PELHAM said that in accordance with his promite 
last week, the Board of Trade had considered an amendment to 
Clause 6 of the Bill to meet the case of certain boroughs and local 
authorities who were afraid that the clause would give facilities to 
companies to compete with the lccal authority, who bad already 
obtained powers to supply. It was proposed to amend Clause 6, Sub- 
section 1, to read as follows:—"'' Provided that this sub-section shall 
not apply to any provisional order authorising a company to supply 
electricity otherwise than in bulk, or for power purposes only so far 
as the order relates to any district in which & provisional order is in 
force authorising the local authority to supply electricity." The 
present policy of the Board of Trade was not to give competing 
powers where already there was а local authority or a company in 
possession. That policy was subject to some modification in the case 
of London, but still there was no doubt that the Act of 1888 dia- 
tinctly provided that no monopoly should be given to anybody, and 
it was open to the Board of Trade to grant a competing order. The 
effect of the amendment he had submitted, would be that if a com- 
pany were to come forward to compete with а local authority who 
were already supplying, they would have to obtain the consent of 
the local authority. Under the existing statute they would not be 
able to proceed under the new procedure, which had been recom- 
mended by the Joint Committee, and which was incorporated in the Bill 
—there being still, of course, power with the Board of Trade to dis- 
pense with the consent of the local authorities, on stating their 
reasons to Parliament. He was prepared to take Sub-section 2 of 
Clause 6 out of the Bill. 

Bome conversation then took place between counsel and the Com- 
mittee as to the method of procedure, and after a short adjournment, 
the CHAIRMAN eaid the Committee had decided to hear counsel for 
the Metropolitan Electric Supply Corporation. With regard tothe 


general procedure, it must be remembered that the Bill had been, 


thoroughly thrashed out before а Joint Committee of both Houses 
of Parliament, and therefore it was to be hoped that counsel would 
make any general statements as briefly as possible, in order that the 
Bill might be considered clause by clause. 

Mr. PRLHAM said that in order to meet the objections raised by 
Mr. Fitzgerald, on behalf of the Board of Trade he was willing to 
insert a clause providing that when large power schemes came 
before them, they would direct the procedure to be by Bill, instead 
of by provisional order, following the lines of the Scotch Local 
Government Procedure Act, and, further, to provide that in the 
case of mains laid in roads outside the district of the area of supply, 
the consent of the local authority should be necessary to the 
breaking-up of а road, unless the Board of Trade saw fit to dispense 
with such consent. 

The Committee then adjourned until Thursday. 


GREAT YanMOUTH Tramways BILL. 


Тне Bill promoted by the Corporation of Great Yarmonth for the 
construction of tramways and other improvements, came before the 
Police and Sanitary Committee of the House of Commons on June 
28th, Mr. Wilson presiding. 

The case for the promoters was opened by Mr. Parrcnaagp, 
There were eight lines of tramways proposed by the Bil The 
Corporation obtained powers to construct tramways in 1899, and 
the lines were opened in May, 1902. The new tramways would be 
worked on the overhead system of traction. The Corporation were 
empowered to purchase the undertaking of the Gorleston Tramways 
Co., and when this was done the lines belonging to that company 
would be electrified. The Corporation also asked for power to ran 
omnibuses “within the borough in connection with the tramways 
of the Corporation when the running of cars thereon is imprac- 
ticable or pending the construction, reconstruction, alteration, or 
repair thereof, or iu the extension of any of such tramways, and 
also for testing the amount of traftic along any route or between 
any particular points and without the borough along the route of 
Tramway No. 3. 

Mr. CockBiILL, the borough surveyor, stated that bis estimate of 
the cost of construction of the proposed new lines was £76,717, 
while that of the reconstruction and equipment for electric traction 
of the lines of the Yarmouth and Gorleston Co. was £8,000. 

There was no opposition to the Bill. After hearing farther 
evidence, tbe Committee found the preamble proved. 

Mr. J. W. WiLson, the chairman of the House of Commons Com- 
mittee considering the Bill, in his report to the House, states that it 
authorises the Corporation of Great Yarmouth to construct and 
maintain tramways beyond the borough, viz., in the rural districts 
of East and West Flegg, but such tramways will be in connection 
with the tramways authorised to be constructed by the Corporation 
within tbe limits of their district. 'The Committee are of opinion 
that having regard to the special local circumstances such construo- 
tion ought to be allowed. The length of the tramways outside the 
borough is 6 furlongs 8:30 chains. 


METROPOLITAN DisrRIOT RAILWAY. 


A SELECT Committee of the House of Commons, under the Chair- 
manship of Sir Lewis Mclver, had before it, on June 29th, the 
Bill promoted by tbe Metropolitan District Railway. The Bill is 
an omnibus measure under which tbe company seek various powers 
in connection with the electrification of the railway now being pro- 
ceeded with. The London County Council and Fulham Borough 
Council opposed the Bill, in во far as it proposed to institute “ zone " 
fares over the railway, and to restrict the weight of free luggage 
allowed to passengers, and the L.C.C., who were represented by Mr. 
Coward, К.С., pressed the Committee to add the workmen's trains 
clause to the proposed deep-level line. 

Mr. ЕввкмАн, K. C., in opening the case fer the promoters, said 
that in the first place the company wished for ап extension of time 
to 1908 to complete their deep levelline between Earl's Court and 
the Mansion House, which Parliament had already authorised. The 
work of electrifying the District Railway would be completed within 
а few montbs, but until it was finished it was difficult to say exactly 
what effect it might have upon the deep-level line. The London 
County Council had taken advantage of this application to ask the 
Committee to insert a clause making the company apply the pro- 
visions of the Workmen's Trains Act to the Bill. He would like to 
point out, however, that that question was gone into very fully in 
the original Bill of 1897, and Parliament then decided that the 
matter was fully covered by the provisions of the Cheap Trains Act, 
1883. The company contended then, and they still adhered to that 
contention, that the deep-level railway was not intended for the 
convenience of workmen. At present they ran 27 workmen's 
trains per day, and, according even to a report of the London 
County Council made in 1902, the service was arranged to meet ali 
requirements. The deep-level line was to be constructed under- 
neath the existing railway, and under Bec. 32 of the Bill they pro- 
posed a change of fares, and the grouping of stations under certain 
rates. The idea was to develop the long-distance traffic from the 
suburbs to the city. The fares to the distant stations would be 
reduced, but the short-distance fares would be slightly increased, 
although they would still be kept within the statutory limit. Under 
the Bill, 947 zone fares were scheduled — 479 at 2d., 306 at 3d., 142 
at 4d, ара 20 at 5d. Under the new arrangement, 117 short- 
distance fares would be increased, 47 would remain unaltered, and 
in 783 cases there would be a reduction. It was further proposed 
that à passenger travelling by the zone fare should be restricted to 
28 lbs. weight of luggage. Tne District Railway was never intended 
to deal with heavy luggage, and the amount specified would be all that 
was necessary for the convenience of the public. When the Bill was 
before the Lords, the promoters had agreed that they would run 
two trains per day for the accommodation of passengers travelling 
with any considerable quantity of luggage. It was worthy of note 
that, although the line passed through the areas of 15 local autho- 
rities, Fulham was the only local body that had any objection to 
the zone fares. 

Mr. R. W. Pznxs, M. P., the chairman of the promoting company, 
in answer to counsel, said that until they had got the present line 
running by electricity, it was not desirable that they should com- 
mence the construction of the deep-level railway, as they were not 
quite certain as to what would be the effect of the increase of trains 
upon the upper lines, They had entered into arrangements with the 


Brompton and Piccadilly Railway Co, who would construct the 


section between Earl’s Court and South Kensington, by which the 
District Railway would reserve the right to use it as part of their 
deep-level system. On the subject of workmen, the witness 
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explained that at present the company was running 115 trains per 
day for which workmen's tickets were issued. e number of 
workmen carried at thore cheap fares had enormously increased. 
Thus, in 1892, they carried 4,000,000 ; in 1901 the number bad risen 
to 7,000,000, and at present they were carrying about 13,000,000 


each year. The proposed deep-level line would be under the exist- - 


ing railway throughout its whole length, with the exception of a 
short bit under the Embankment. Asked to give an example of the 
establishment of zone fares, witness said that, taking Ealing to the 
Mansion House, the fare would be only 3d., as against the present 
charge of 5d. Не did not know what the effect of the change of 
fares wonld be, and therefore did not wish to substitute the sone 
fares for mileage rates, as it might prove a financial lose, in which 
case the company would have to fall back upon its statutory powers. 
If trains were run by electricity at very short intervals, it was 
necessary that the amount of luggage carried should be restricted to 
that proposed in the Bill. 

Replying to the CHa1RMAN, the Witness said i$ was hoped that 
the line would be working electrically before Christmas; and they 
would not care to commence the construction of the deep-level line 
until they had seen tke result of the working by electricity. 

The CHAIRMAN said that what the Committee wanted was a 
distinct assurance that it was the intention of the promoters to proceed 
with the work. "ue 

Mr. Fauna replied that he bad no hesitation in giving that 
assurance on behalf of the company, and notices would be served 
within the time asked for in the Bill. 

After hearing counsel in opposition to the Bill, the Committee 
eventually found the preamble of the Bill proved. 

Sir Laws M'Ivzn, reporting from the Committee on Group No. 10 
of Railway Bills, states that in the case of the Metropolitan District 
Railway Bill they had agreed to the following report :— 

That the Bill does not authorise the constraction of any new railways. That 
the Bill authorises the company to charge zone fares for the conveyance of 
porecugers between certain stations on their system set out in a Schedule tothe 

ill. That а report from the Board of Trade under Standing Order No. 1454 
was referred to the Committee and considered by them. The report stated 
that as the zone fares may be expected to encourage the residence in the 
outer suburbs of persons occupied daily in London, and increase the rapidity of 
transit within the metropolitan area, the proposals of the Bill are such as to 
merit the favourable consideration of Parliament. The Committee found that 
а recommendation of the Board of Trade had been given effect to during the 
progres of the Bill in the House of Lords. Thatthe Committee, after hearing 


evidence in support of the Bill, are of opinion that the zone" fares should be 
sanctioned. 


Tas Tramway Ruxxixa POWERS QUE£TION.—T YNESIDF 
TRaMWAYS AND TrRamroansS BILL. 


Tue Select Committee of the House of Commons, presided over by 
Sir E. Btrachey, which considered the above Bill, met on Wednesday 
morning to decide as to the course of procedure to be adopted in 
consequence of the House of Commons baving tent the Bill back to 
them to further deal with the clautes giving the company the right 
to run over the lines of the Newcastle-on-Tyne Corporation. 

The CHaArRMAN said: This Bill has been referred back by order 
of the House to consider the running power clause. There was no 
instruction given to the Committee, and the Committee have an 
absolutely free hand as they had before. The trend of the debate 
waa, that the Corporation and the company ought to have come to 
an agreement before the Committee that, in case of sale, no increased 
value should accrue on account of the running powers given. The 
Committee take it that, as regards the Tyneside Co., they will not 
want to call fresh evidence, but only to rebut, if necessary, any 
farther evidence given by tke Newcastle Corporation for the pur- 
pcte of trying to show that the previous unanimous decision of the 
Committee was wrong and requires revision. If this is assented 

_to by the Tramway Co. the Committee would like to know whether 
the Corporation desire to offer fresh evidence againet running 
powers or make any fresh ргороға! with regard to running powers 
by agreement over the two tramway systems. Further, does the 
Corporation desire to ask for protection in case of sale by the com- 
pany to the Corporation or any other party in regard to any 
increased value of the company's tramways owing to running 
powers having been given to the company ?' It will be well if the 
representatives of the Tramway Co. will вау if they wish to call 
fresh evidence, 

Mr. Sourran (for tte company): We quite concur in the pro- 

. posed course of procedure. Of course, we understand there isin the 


air some idea of a propotal being made. It seems. to us that any 


such proporal should come from the Ccrporation. 

The CHarmman: Quite so. 

Mr. ВооттАВ: And it is very desirable that it should come 
immediately, considering the latenets of the session. Failing that, 
it would be desirable that the Committee should appoint as early a 
day as possible for further hearing. 

Mr. Н. Б. Crieps (for the Corporation) said the Committee 
would understand that this was not а matter which could be pro- 
eeeded with and dealt with as if it was an individual they were 
concerned with. He had to apologise for the absence of the town 
clerk who had been called to Newcastle, and he would point out 
that the Corporation were in some difficulty, because the officers 
principally concerned were in London before a Belect Committee 
on another Bill Therefore there was little time for the Corpora- 
tion to devcte to the mátter in the immediate future, but probably 
in the course of next week they would be able to deal with it. It 
would necessitate the meeting of two committees who would have 
to report to the Council, and the Council would have to consider 
their report; and he had no doubt there would be a proposal for a 
meeting between the Corporation and the company. 

The Снатьмах said the Committee would like an answer to the 
two questions No doubt the Committee would do all they could 
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to meet the convenience of the Corporation, but the Committee had 
to arrange to meet again, and the Corporation must be prepared to 
meet them. 

Mr. CniPr8 said there was no desire to delay the matter. 
а matter the Corporation would consider very carefully. 

The CHAIRMAN: I should think they have considered it very 
carefully. І do not think you need argue that. The Committee 
will not admit that for а moment. 

Mr. CniPPS said the Corporation appreciated what took place in 
the House, and he understood that the matter would ba approached 
from quite a different point of view than was the case when tbe Bill 
was first before the Committee. 

The CHAInMAM: I would like you to answer tho two questions, if 
you can. A 

Mr. Cripps said the necessity for coming before the Committee 
again, would depend to a large extent upon what toek place between 
now and when the Committee sat again. 

The CHaInMAN: No; it will have to come before the Committee 
again, 

Mr. Orrrrs: I mean the question of offering any fresh evidence. 

The C HARMAN: They certainly know whether they wish to do 
that, ог to bring up an agreed proposal between themselves and 
the company, as regards these running powers, and also as regards 
the question of unearned increment. 

Mr. Cripps said he was in a little difficulty, because it depended 
upon the terms of the proposal. 

The CHAIRMAN: That is for you to settle between the company 
and yourselves as to bringing up an agreed clause. There is no 
difficulty in that. 

Mr. Снгррв said if it could be arranged, there would be no 
reason to trouble the Committee, but there might be some details 
which they might want to leave to the Committee in any arrange- 
ment they made. What they desired to do would depend upon 
how far they could agree, and upon what points they would have to 
aek for a decision of the Committee. 

The CHAIMAN: Then you do not desire to say anything more to 
the Committee at the present moment ? 

Mr. Овтррв: I do not want to commit the Corporation to say they 
will come to an agreement. 

The CHAarRMAN : Certainly not, but are you prepared to say now 
that you are quite willing to enter into treaty with the Tramway 
Co. on these two points ? 

Mr. Овіррз said the representatives of the Corporation present 
said they were perfectly prepared to negotiate with the company, 
and probably the best way to commence these negotiations would 
be for a meeting between them rather than for a propo:al to be made 
formally by one side or the other. He understood that arrange- 
ments were being made in Newcastle for a special meeting of the 
Committees and Council in order that the matter might be brought 
forward, and he asked the Committee not to meet the following week. 

Mr. Востталв said they ought not to meet later than Thursday or 
Friday in next week. 

Mr. Ons eaid he was afraid, if that were done, it would defeat 
the object with which the Committee had met that day. He took it 
that the Committee desired to suggest to the Corporation that there 
should be а meeting to see if the difficulty could be got over by 
arrangement. . 

he  CHaIBMAN: This has not been freshly sprung upon the 
Corporation. It must have been in their minds for a considerable 
time. At this period of the session, the promoters sre naturally 
anxicus to bring the matter to а termination. 

Mr. Cripps said he quite appreciated that, but the Bill had 
practically reached ite last stage. Of course, it would have to go 
before the House of Lords, but that would be only formal. 

The CRHAIRMAN: How can you guarantee that? 

Mr. Свіррв: Bo far as the Corporation is concerned. 

Mr. Sourrak said that, in the event of no arrangement being come 
to, they might have to face opposition at а later stage in the 
House, and that would be serious for tbem. "They were anxious to 
avoid delay. If the Corporation were serious in their intention to 
make an offer they would bave plenty of time to consider it before 
Thursday or Friday. 

Mr. Cripps said the difficulty was that before any formal offer 
could te made the Council must meet. The Tramways and the 
Parliamentary Committees would have to consider what they would 
put to the Council. That could not be done in а day or two. 

The Committee sat in private to consider the matter, and on the 
public being re-admitted, the CHatrnmam said:—In view of the 
agreement arrived at on August 25th, 1903, between the Tyneside 
Co. and the representatives of the Newcastle Corporation, the Com- 
mittee desire the parties to draw up and submit a clause upon some 
such basis, and providing that, in the case of sale, no increased value 
shall accrue in consequence of such agreement asto running powers. 
The Committee will adjourn until Tuesday, July 19th, at 11.30, and 
the Committee wish to state that, if no agreement is arrived at, the 
Corporation must be prepared to go on with the case, and bring any 
fresh evidence they desire against Clauses 15 and 16. 


It was 


Standing Orders,—On Monday the Examiner found that Standing 
Ord ere, not previously complied with, have now been complied with 
in tbe case of the Bristol Tramways Extensioa Bill and the Man- 
chester Corporation Tramway Bills. 

L. C. C. Tramways.—The Camberwell Borough Council have 
deposited a petition in the Private Bill office of the House of Lords 
in opposition to this Bill 

Leeds Corporation Bili.—A Committee of the House of Commons, 
under the chairmanship of Mr. Heywood Johnstone, has considered 
the Leeds Corporation Bill, which seeks to consolidate the various 
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local Acts relating to the borough. Olauss 82 of the Bill dealt with 
the question of the charges for passengers on the Corporation tram- 
ways, and it was pointed out by Mr. Jeeves, who appeared for the 
promoters, that, under the present Acts, there were two contradictory 
powers in operation. hat was asked for now was a similar 
provision to that given ia the Birmingham Bill of last session, viz., 
power to charge 1d. per mile or 14. per stage, the stages being laid 
out so as to be not less than 1 mile. He believed, however, in 
Leeds, the minimum stages would be about 14 miles and would go 
up to about 2 miles for 1d. The Committee allowed the clause. Mr. 
Jeeves also asked for a new clause—Clause 85 —which provided for 
the runniog of through cars, and for the charges. In Leeds it 
was necessary at times to prohibit anyone getting on а car going to 
the far end of the route unless the person was going to travel the 
whole distance, or was willing to pay the full fare for the whole 
journey. The clause was allowed, as were also clauses dealing with 
workmen's fares and the disposal of left luggage, &c. 

London United Tramways Bill.—This Bill should have come 
before а Select Committee of the House of Lords on Tuesday, but 
as no parties appeared in opposition thereto, the Bill was ordered 
to be referred to the Committee on Unopposed Bills. 

Stretford U.D.C. Bill.—The West Manchester Light Railways Co., 
and the British Westinghouse Electric & Manufacturing Co., Man- 
chester Corporation, Lancashire County Council, and the Manchester 
South Junction and Altrincham Railway Co. are petitioning against 
the above Bill. · | 

Electric Lighting Provisional Order (No. 4) Bill.—This Bill came 
before a Select Committee of the House of Lords on Monday, but 
as no parties appeared in opposition thereto, it was referred to the 
Unopposed Bill Committee. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WrrK ENDING JULY 7TH, 1908. WEER ENDING JULY бтн, 1904. 


Alexandria .. as . Value £89 | Adelaide .. Value £254 
Amsterdam .. à 45 Aden eo “% А 42 


Auckland .. es ae .. 185 Alexandria. T aie So 92 
Babia oe © е ee eo ee 11 Algoa Bay ee ee e 85 
Batoum Vs ёз T 80, Amoy . is К Ў 21 
Beira .. е P ix és 60 | Amsterdam.. ваг Xs . 14 
„ Teleg. mat. - .. 261 Bombay "T ee e .. 641 
Buenos Ayres. Elec.fuses .. 23 " Elec. machinery . 9804 
А Teleg. mat. .. 209 Bordeaux .. "C 2x "T 17 
Calcutta «6 oa .. 1,485 Brisbane vs es 45 
t ` Teleg. mat. ee oe 69 Teleph. cable [EJ 881 
Саре тот: Va T „„ 485 Brussels ës Vs ix 90 
Co ombo oe ee ee ee 74 Buenos Ayres „„ ee [3 104 
Durban T e A ee 1,117 Calcutta  .. “+ ўа ы 744 
" Teleg. mat. .. . 196 й Elec. machinery .. 120 
Dunkirk  .. T oe - 20 ‘a Teleg. mat si 90 
Edet London ee ee [E 1 289 Cape о oo ee ee 222 
Gibraltar .. ге e . 650 10 Teleg. cable . . 80,960 
Gotbenburg ГЕ ) [37 LJ ee 196 Colombo ee ee ee ee 86 
Hamburg .. ee А .. 829 Constantinople. oe - 15 
LT] 2 Teleg. mat, oe Ф. ье 140 Durban ee ae ee ee 870 
Lisbon oe i m .. 119 i Elec. machinery . . 1,809 
„ Peleg. mat. е . . 110 $i Teleg. mat. . 184 
Melbourne .. ee ai .. 825 East London a iti .. 689 
Monte Video - vs id «s 82 ' 7 Elec. machinery . 83 
Montreal .. T is "ө 68 | Flushing ` s bes x 29 
Napier T x T oe 10 Fremantle. , 282 
Odessa oe ee ee 9 0 95 Halifax oe ee oe ee 150 
Oporta m s oe . 557 Hamburg. Teleg. mat... .. 250 
Otago .. Е Е ee as 89 Hong Kong. Elec. machinery. 401 
Perth .. is Vs Vs 29 46 Lisbon. Teleph. mat. .. 653 
Port Elizabeth .. es .. 144 Lyttelton T T .. ) 850 
Port Said ..  .. о - 94 | Mauritius. о ә 38 
Rio Janeiro. Teleg. apparatus 2, 687 Melbourne a "m .. 890 
St. Petersburg. "Teleg. cable .. 95 | T, Teleg. mat. .. . 640 
Singapore .. T "m 29 Penang à bs as . 160 
"T Teleg. mat. .. . 96 Perth. - T - .. 28 
Btockholm. Teleg. mat. a 76 | Pireus Vs T T .. 100 
Sydney ia à s .. 867 | Rio Janeiro. - es “4 19 
ü Teleg. cable .. .. 260 | Rotterdam .. v4 КА ia 42 
Wellington .. 6s T 1,8835 . i Teleg. cable . .. 400 
Yokohama .. oe 802 St. Petersburg m is . . 1,055 
Yokosuka " ee ee ee 64 | Sekondi ee ee eo ae 12 
б Teleg. apparatus. 641 Shanghai “з ad - 10 
Zanzibar vs is is .. 906 E Teleg. mat. .. 73 
Singapore .. vs 9 5 T 24 

i 1 Teleg. mat, .. .. 884 

Bydney 69 РА oe . 276 

v Elec. cables à ee 2,900 

ü Elec. machinery 992 

9 Teleg. mat. 28 

Wellington .. $i $à . 184 

„ Teleg. mat. .. 667 

Yokohama ee @e ee eo w 610 

Total oe 218,114 . Total ee £48,788 


Foreign Goods Transhipped. 


Brisbane, Elec. mat. Value £18 East London. Elec. m'chy. Value £401 
Melbourne. Elec. mat... 83 18 Rangoon. Elec, appar. .. . 30 
Rio Janeiro, Teleph. appar... 229 | | 

Yokohama. Elec. goods „ 88 


Total T .. £998 | 


Total .. „ £481 


Brush Contracts.— The Brush Electrical Engineering 
Oo., Ltd., have secured the following contracts :— 

City of Birmingham Tramways.—10 double-deck cars with Brush 
trucks and equipmenta. 

Birmingham and Midland Tramways.—Six double-deck cars with 
Brush trucks and equipments. 

Cork and Muskerry way Oo.—One 12-in. steam locomotive. 

Chesterfield Oorporation.—12 car-bodies with Brush trucks and 
Westinghouse equipments, 


The Aron Portable Meter.—The following particulars 
relate to the new pattern Aron portable standard meter, which the 
General Electric Co., Ltd., of 71, Queen Victoria Street, E.C., are 
just now placing on the market. This meter has bsen manufactured 
to тезі the want, which has sprang up io connection with the 
management of the meter department of electrical undertakiogi, of 
a satisfactory means of checking the accuracy of consamere’ meters 
in situ. In a great many cases it is found that the removal of a 
contested meter only results in proving its accuracy, and thus 
entails considerable needless expense. By the use of the Aron 
portable standard, the necessity of removing meters for testing is 
obviated, and the accuracy of contested meters may be proved or 
disproved in position. 
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In general principle the meter is the same as the Aron meter in 
any of its numerous forme, though arranged slightly differently to 
suit the particular class of work which it has to perform. Fig. 1 
shows the general external appearance of the instrament, and fig. 2 
shows the meter open and with its flexible leads connected as 
when testing another meter. 

The main poiats of difference between the portable type aud 
the ordinary type of Aron meter may be noted in the second illus- 
tration, and are briefly as follows:—-The pendulums are balanced 
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aud controlled by springs, which has the effect of making the meter 
more sensitive and independent of being set perpendicular, any 
ordinary table or floor being sufficiently level for testing purposes. 
The connections are all on the top of the meter case, and are of 
the plug type. 

The meter shown in the illustration is arranged for 10 amperes 
at either 200 or 400 volts; it can aleo be arranged with 
any amperage up to 500 ampe., and any voltage or combination 
of voltages, indeed, the same meter may be made to serve 
for 200 and 400 volts, both alternating and direct. This, of 
pat makes To naer y universal као апа, 5 with 

extreme portability and accuracy without special precautions as 
to levelling, makes it a most useful instrument in any test foom 


equipment, 
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Short-circuiting Rotors of Induction Motors.— 
This process, which is being applied by Messrs. Mavor & Coulson, 
Ltd., of Glasgow, has reference to alternating current induction 
motor rotors carrying embedded short-circuited conductors. In 
sach rotors as heretofore constructed with embedded lengths 
of high conductivity metal united at their ends to common 
conductors, it has been found difficult, if not impracticable, 
to provide such electrical and mechanical connection between 
the said lengths and the common conductors uniting them 
electrically and mechanically at their ends, as would not cause 
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either at first or ultimately, the production of detrimental 
resistance. In this invention, in order to obviate the above dis- 
advantage, the lengths of high conductivity metal are united and elec- 
trically connected by high conductivity metal, fused to, or fused 
and run upon, the ends of the said lengths. The fusion between 
the lengths and common end connections might be effected electri- 
cally, but it is preferred to first melt the metal which is to con- 
etitute the common connection and then to cast the melted metal 
upon the projecting ends of the before-mentioned lengths, whilst 
the armature is held with the ends of the lengths in the cbannel of a 
mould, such as may be made up with rammed sand. The projecting 
ends of the lengths of high conductivity metal may be appro- 
priately divided or otherwise shaped or adapted to ensure intimate 
union with the fused metal cast around them. 


Phoenix Motors.— Messrs. Paterson, Cooper and Co., 
Led., of London and Paisley, have received а repeat order for the 
supply of their Phoenix enclosed motors from Messrs. Matthew T. 
Shaw & Со., Ltd., Millwall, E. 


The Zoelly Steam Turbine.— We understand that 
Messrs. Escher Wyss & Co. have а considerable number of Zoelly 
steam turbines in course of construction for different parts of the 
world, and we are informed that all the tests hitherto made have 
given very satisfactory results. | 


Quick Work.—Messrs. Graham, Morton & Co., Ltd., of 
Leeds, whose recent enterprise has been so strikingly shown, have 
sent us particulars of some work which they have lately carried 
out in the way of iron roof building, which, it is contended, 
constitutes a record. The work consisted of structural alterations 
and extensions carried out at the Central Station, Leeds. A new 
platform had to be built, other platforms lengthened, and the 
whole roofed in, some 36,000 sq. ft. of space being covered. The 
time given for carrying out the work was nine weeks and three 
days, but it is stated that the whole was completed within less than 
one month from the letting of the contract, notwithstanding that 
the heavier work had to be done between Saturday night and early 
on Monday mornings, во that traffic should not be disorganised. 


Annual Outing.—The employés of Messrs. Escaré and 
Denelle, French art metal workers, of Wardour Street, W., par- 
took of their annual outing on Saturday, June 25th. Some 50 in 
nomber took train to Arundel, and dinner was served at the Bridge 
Hotel. Mr. H. Finch proposed the toast of The Firm,” and this 
was seconded by Mr. Humberstone. The secretary of the Loan 
Club, Mr. W. H. Wilson, said the funds from the small weekly 
su on, together with the accumulated interest, bad well 
cove expenses, and he bad much pleasure in handing each оре а 
packet of money. The managing director, Mr. Ch. Maurice 
Eecaré responded to the toast. Littlehampton was visited and a 
ramble round Arundel was enjoyed. 


Robertson Electric Lamps, Ltd.—The employés of 
this company had their annual excursion on Saturday last, July 2nd. 
About 400 proceeded by special train from Victoria to Folkestone, 
where & pleasant day was spent, the weather being perfect, The 
staff of the company had their annual dinner on the same occasion 
at Foster's Dover Castle Hotel, after which they proceeded in 
brakes through the country to Newington. Here, at the Royal Oak 
Hotel, various forms of amusement were indulged in, and finally 
tea and strawberries were partaken of on the lawn. The return was 
made to Folkestone in time to catch the special train to town. 
Arrangements were well made and carried out, resulting in an 
enjoyable time. l 


Hydro-Electric Hotel Plant.—Messrs. James Gordon 
and Co. have secured a contract for a complete hydro-electric plant 
for an hotel in Wales, comprising the construction ofi! a storage 
reservoir for water, providing and laying nearly 1 mile of pipiog, 
and the supply of one of their special double-discharge high- 
preesure turbines direct coupled to'a dynamo, together with'all the 
necessary electric plant and wiring. . 


Fire Alarm Contracts. — The following is a list of 
some of the firms with whom the May-Oatway Fire Appliances, 
Ltd. have lately placed contracts:—Hay Bros. & King's Theatre, 
Glasgow :—Oarrick & Topping; the premises of the Provident 
Co-operative Society, Leith:—W. Douglas, Ltd.; the premises of 
Adam Smail, Duudee:—J. Maxwell & Son; the premises of E. 
Chalmers & Co., Leith:—D. T. Niell & Co; aud the premises of 
the St. Mungo Manufacturing Co., Govan :—Carrick & Topping. о. 


“ Eburin,”—An insulating material intended to replace 
ebonite for many purposes, and already well known on the 
Continent, is being introduced to this country by Messrs. A. & E. 
Cohen, of 2, Bury Street, St. Mary Axe, Ю.О. This substance, 
which is named ''Eburin," is capable of being moulded at a 
temperature of 250° F.; it does not absorb water, and possesses 
high insulating qualities. Specisl moulds have been made for 
producing a variety of electrical accessories of ''Eburin"; it can 
aleo be supplied in rod and sheet, and is capable of machining, 
whilst judging from some samples submitted to us, the material, 
which is jet black in colour, is susceptible of a high polish. 
“ Eburin” is recommended by the makers for tramway accessories, 
switchboard work, lamp-holders, and all other purposes where 
metal parts are employed in conjunction with a highly-insulating 
material. | ‚ 

As compared with ebonite, the material is more brittle, and has л 
much lower tensile strength; it ought, therefore, to be used in 
compression. Its density is about twice that of ebonite, but, 
nevertheless, it is stated that the price is considerably lower. 


Catalogues and Lists.—A bulletin of stationary and 
pue motor-driven air compressors has been received from the 

ATIONAL ELEornic Co., of Wilwaukee. 

We have received from the CHLORIDE ErBCTBICAL Втовлси Co, 
Ілтр., of Clifton Junction, Manchester, а copy of the latest edition 
of their catalogue of the Highfield patent reversible booster. A 
description of the booster for traction work is given, together with 
some notes Mie onus efficiency, cost, size of battery, and so on. 
The three-wire r for lighting and power systems, and switch- 
boards for same are particularised, and a list appears of some of 
the lighting, tramway, and railway systems in this and other 
countries in connection with which the Highfield booster does 
service. A number of interesting diagrams are given showing 
battery and booster curves for various systems. Power station 
engineers will find the list of service. 7 

An illustrated circular has come to hand from Messrs. JAMES 
Dawson & Son, Ілр., showing views, of the different departments 
at their Boultham Leather Works, Lincoln, where their leather, link, 
and Balata beltings are manufactured. 

A list of the ''Stockall" time recorder has been sent to us by 
Messrs. J. J. Втоскагт, & Sons, LTD., of Clerkenwell Road, Е.С. 

Musszs. W. H. Barer & Oo., Lrrp., of Salford, have just issued 
their No. 93 catalogue relating to their “ full-bore " reducing valves 
(Foster’s patent) and pump governors. Many detailed and exterior 
views are given, together with notes for fixing and using, in the 
oourse of the 52 pp. 

Тн» ATLAS CARBON AND Barrzry Oo., LTD, of Ewer Street, 
S. E., have just brought out а 24-pp. pe list detailing their 
specialities in Leclanché batteries, Dania dry cells, carbon 
brashes, &о. 

Mr. ARCH. J. W RIGHT, of Upper Street, N., is sending out a June 
list of some of his automobile electrical accessories, 

Section I. of а new edition of the catalogue of Messrs. NALDEBR 
Ввоз. & Тномрвон, Lrp., has been published. It describes the 
firm's soft-iron solenoid instruments of switchboard and portable 
patterns, accumulator cut-outs, &c. Many illustrations of the various 
instruments, and typical scales, are given, prices and code-words 
being conveniently set out. Several views of the firm's works at 
Dalston appear. | 

Мг. W. Crank FweHER, of Gordon Works, Ealing, W., is now 
issuing some new illustrated and priced pamphlets. One relates to 
his “Column " and Stump ” galvanometers, galvonometer bracket 
combined with lantern and scale, combination galvanometer tester, 
and other details; the second list describes the “compensating 
potentiometer, and adjuncts therefor. 

Messrs. E. P. ALLAM & Co., of 11, Hatton Garden, E. C., have 
sent us some new illustrated price lists of their " Premier” iron- 
clad switches, cut-oute, house service fuse boxes, and motor starters. 


Tramear Claim.—At the Dewsbury County Court last 
Friday, the hearing of an action in which Sarah Emma Wharton, 
widow, Batley Carr, Dewsbury, sougbt to recover £281 7s. 8d. from 
the Yorkshire (Woollen District) Electric Tramways Co., Ltd., was 
resumed. Mrs. Wharton, it was alleged, had suffered from injuries 
sustained by bsing knocked down by an electric car on January 1st 
last, and negligence was alleged on the part of the driver of the 
car. On the other hand, it was stated in evidence that plaintiff 
bad admitted that she lost her head when crossing the road. A 
verdict was given for defendants, withont coste. 


Meldrum Stokers.—The Metropolitan Asylums Board 
has accepted the tender of Messrs. Meldrum Bros. for fixing me- 
chapioil stokers at the Grove, Park, and Northern Héspitsl:. 
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Book Notices.—We have received a copy of the 1904 issue 
of American Street Railway Investments. The publication has reached 
its eleventh annual edition, and is known as the Street Railway 
Red Book”; it is the annual financial manual of street railway and 
traction companies brought out by the publishers of the Street Кай- 
way Journal. This year's volume is larger than any previous 
edition, and contains reports of a considerable number of com- 
panies which hitherto have not presented financial statements. In 
addition to a large increase of information of this character, the 
publishers have added a number of other features of value, among 
them the location of power stations and repair shops, parks and 
pleasure resorts, and more complete descriptions of the funded debt 
of the different properties. A large number of maps of the prin- 
cipal street railway systems in the country are included, also maps 
showing the inter-urban railways in New Jersey, Ohio, Indiana and 
Illinois. The figures recorded of the earnings of the different pro- 
perties as reported this year, shows that they have kept up, in spite 
of the decrease in many of the steam railroads апа manufacturing 
properties, and as a whole, the industry ів said to be in а prosperous 
condition. In а comparison for 1903 and 1902 of the gross receipts 
of 310 companies, the average increase i88:5 per cent. The London 
office of the Journal is at Hastings House, Norfolk Street, W.O. 

Report of the United States Commissioner of Fish and Fisheries 
for the year ending June 30th, 1902. Washington: The Govern- 
ment Office. 

"Berechnung und Entwurf Elektrische Maschinen, Apparate 
und Anlagen" Ву Dr. F. Niethammer. Vol. I., Direct current 


machines. Stuttgart: Ferdinand Enke, M. 16. | 

“Bcience Abstracts,” June 25th, 1904. A.—Physics. B.—Elec- 
trical Engineering. London: E. & Е. ЇЧ. Spon, Ltd. 1e. 6d. each, 
net. 

" Fire Prevention on Board Ship.“ By E. O. Sachs. Publication 
No. 85. London: The British Fire Prevention Committee. 
2a. 6d. 

" Les Accumulateurs Electriques." Ву L. Jumau. Paris: Ch. 
Dunod. 27fr. 50c. 


“ Record of Transactions of the Junior Institution of Engineers.” 
Vol. XIII. Edited by Walter T. Dunn, Secretary. London : Percival 
Marsball & Co. 10s. 6d. 

We have received а copy of a “ Citizens’ and Visitors’ Guide to 
Places of Interest" in Bristol, issued by the Bristol Tramways and 
Carriage Co. The places are arranged alphabetically: the name of 
theline by which to travel is opposite the place of interest, and also 
the fare from the Tramways Centre. In addition to the foregoing 
information, there is a route map of the electric tramways. The 
guide is printed on one sheet, snd folded to fit the waistcoat 
pocket. A supply of these is carried in every car for gratuitous 
distribution to passengers. Mr. Challenger, the traffic manager, has 
hit upon this means of showing at a glance to visitors to Bristol and 
the residents, how the tramways serve as a means of reaching the 
many places of attraction. 


The Electrical Ore Finder.—The Finiuncial Times says 
that accepting the challenge of certain owners of mines in the 
Coniston district near Barrow-in-Furness, the “ore finders” will 
shortly leave London for the purpose of locating mineral lodes. 
"The experiments will be carried out entirely at the expense of the 
Electrica] Ore Finding Co., in order to prove whether it is worth 
while spending further local capital upon what has up to now been 
profitless effort. Upon metalliferous lodes being located by the 
electric waves а bore or shaft will be sunk to verify the indications. 
The experts are confident that the results will be made public 
within 10 days." 


Trade Announcements,— Messrs. Frederick Smith & Co. | 


Wire Manufacturers, Ltd., of Anaconda Works, Salford, have 
taken over from the Phosphor Bronze Co., Ltd., of Londonand Bir- 
mingham, the manufacture of silicium bronze wire bars, and all 
classes of silicium bronze wire for telephone lines and for other pur- 
poses, also strip and tape in all widths to 3 in. Messrs. Smith take 
over the exclusive right to manufacture the above under their special 
processes, and also to make exclusive use of the Cog Wheel Brand 
in connection therewith, the Phosphor Bronze Co., Ltd., having 
entirely discontinued the manufacture of silicium bronze wire and 
wire bars. 

Mr. E. Brook, electrical engiueer, has removed from 3, Commercial 
Crescent, to Threadneedle Street, Huddersfield. 

Messrs. Morrison & Roebuck have commenced business at 4, Birley 
Street, Blackpool, as electrical engineers. 

The business of the Phillips Machine Syndicate, Ltd., will, in 
future, be carried on under the title and style of Phillips Com- 
mutator Grinder Co., Ltd. 

Messrs. Featherstone Smith & Sons, of 67, Leadenhall Street, E. (“., 
have been appointed wholesale selling agents, exporters and shippers, 
to Cryselco, Ltd., makers of the Cryselco " incandescent lamps. 


Electrical Timing Gear for Automobiles,—On the 
occasion of some hill-olimbing trials of automobiles near Harrogate 
last week, there was brougbt into use for the first time Mr. F. J. 
Borland’s electrical timing gear, The contrivance was applied with 
successful results. The breaking of the thread at the starting point 
liberates a lever which, through electrical communication, sets 
going a stop-watch at the other end of the course, and, in like 
manner, when the rider snaps the thread on passing the finishing 
post, the watch is immediately stopped, and the time can thus be 
taken tc the fifth of a second. 


Annual Outing.—The employés of the electrical 
department of Messrs. Brace Peebles & Co, Ltd., East Pilton, held 


their annual picnic at Lanark last Saturday week. About 250 tra- 
vellod by srsciai train. Diuuer wee served in two large marquees 


at the Lake Pavilion, and was presided over by Mr. W. C. Peebles. 
The afternoon was spent in boating on the lake, golf, shooting, &c. 
After tea a concert and dance were held. 


Ironmongery and Electrical Trades Exhibition. — 
The fifth annual Exhibition and Market of the Ironmongery, 
Hardware, and Electrical Trades is to be opened on 12th inst. 
at the Agricultural Hall, Islington. The show will close on 
July 22nd. 


Bankruptcy Proceedings.—At the Croydon Bank- 
ruptey Court last week, William Wenham, an electrical engineer 
of Croydon, came up for public examination. The liabilities were 
stated to be £574, the assets £129, and the deficiency £445. The 
cause of failure was set down as want of business experience, insuf- 
ficient trade, and working expenses and cost of living during the 
time ho had no income. The further examination was adjourned. 

A receiving order has been made, on debtors’ own petition, 
against F. W. Parkes & E. Sadleir (Parkes & Sadleir, electrical 
fitters and engineers, Colwyn Bay). 


Dissolutions and Liquidations.—On June 15th the 
Court crdered that the following gentlemen act as a committee of 
inspection with the Ofticial Receiver and Liquidator of the Auto- 
matic Telephone Co. (1903), Ltd.:—A. J. Crane, G. A. Paul, J. 
White, C. а. Penney, and J. D. Gibbs. 

Messrs. J. H. Edwards, F. and W. D. Armstrong, and A. L. 
Stephens (Edwards & Armstrong. electrica] and mechanical 
engineers, Bristol, Cardiff, and elsewhere) have dissolved partner- 
ship. Messrs. Edwards & Stephens will attend to debts, and will 
continue the business under the old name. 

Messrs. G. E. Mansfield, and W. G. Dexter (Mansfield & Dexter, 
electrical engineers, Leicester) bave dissolved partnership. Mr. 
Mansfield will attend to debts, and carry on the business. 

Messrs. T. Usher and Wm. Schmahl (Armorduct Improved Elec- 
tric Conduit Co., Farringdon Avenue, E.C., and Newcastle) 
have dissolved partnership. Debte will be attended to by Mr. 
Schmahl. 

A meeting of the Dover Electricity Supply Co. is to be held at 
the Burlington Hotel, Dover, on August 3rd, to hear an account of 
the wiuding-up from the liquidators, Bir W. H. Crandall and Mr. 
R. Percy Bellon. 


Sentence.-—For obtaining electric cable under false 
pretences from several cable manufacturers, Arthur Britch (29), an 


electrician, was sentenced to nine months' hard labour at the Preston 
Quarter Bessions. 


Bradford Exhibition.—Mesers. David Sowden & Sons, 
of Shipley, are exhibiting their various designs of tramway, feeder 
and electric light pillars, also jointing, service, fuse and other boxes, 
at the Bradford «how, which remains open until October next. 


LIGHTING AND POWER NOTES. 


— 


Aston Manor. — А meeting of local consumers was held 
on the 27th ult. in regard to the dispute about the charges for 
energy. Mr. W. H. Whitebouse was appointed to examine the 
meters on behalf of the consumers. A resolution was passed giving 
the Council three alternatives, viz. : the consumers would accept the 
terms of their accounts less 40 per cent.; they would be willing to 
pay the price of their gas bills with 10 per cent. or 20 per cent. 
added as thought advieable ; or to have their meters tested by their 
expert and to pay on his advice. An amendment to pay on the 
state of the meters at the rate of 24d. per unit was put forward, but 
lost. 

The borough treasurer and the electrical engineer bave inter- 
viewed 73 consumers and received objections from 10. In 31 cases 
definite settlements were arrived at by making allowances amounting 
to £24 10s. 6d., but in 24 cases the alluwances, amounting to £22 
18s. 8d., were declined. 


Bridlington.—The prices for the supply of energy, when 
the generating station is completed, bave been fixed at 5d. per unit 
for lighting and 3d. for power. 


Buckingham.—The T.C. hax accepted the tender of the 
local E.L. Co. for public lighting. 


Burslem.—The T.C., on June 30th, decided to apply for 


а prov. order enabling the Corporation to supply energy within the 
area of Tunstall U.D.C. 


Chertsey,— The U.D.C. has received intimation from 
the Woking Electric Bupply Co., that it intends applying to the 
B. of T. for an extension of its prov. order for supplying energy in 
the rest of the district, which includes the towns of Addlestone and 
Chertsey, and the R.D.C. is informed that the same company intends 
to apply for an extension of its prov. order to supply energy in the 
parishes of Byfleet, Pyrford, Chobham and Bisley. 


Coventry.—A L.G.B. inquiry was held on the 5th inst. 
into the application of the City Council for sanction to borrow 
£31,575 for the extension of its electricity works. The town clerk 
said that the undertaking was commenced in 1895, and made a loss 
for several years. Three years ago Mr. Jeckell, the present 
manager and electrical engineer, advised the Council that to put the 
department upon a sound financial basis it was necessary to double 
the capital expenditure, thereby increasing the earning capacity 
of the works threefold. There was an application about that time 
for a loan of «23,000, and in succession there had been other borrow- 
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ings of £19,411, £2,000, and £5,000, the last two being for motors, 
the supplying of energy for which was a new business to the Council. 
The present application was practically a completion of the decision 
of 1901 to double the capital of £75,000, mainly on account of 
the demand for a larger supply of energy for motors. It was 
found that the demand for lighting had not been as аз ex- 
pected, in comparison with other towns of the same size. In 1901 
the number of 8-c.P. lamps conuected was 22,737, and in 1904, 
33,526, whereas for the corresponding periods the increase in the 
demand for power was: 1901, 30 н.р.; 1904 (March), 674 н.р. 
Since March, 89 н.р. had been connected, and applications for а 
further 70 m.r. bad been made. The change of policy of the 
department had converted a losing concern into a successful 
one. The electrical engineers evidence showed that the 
amount for which sanction was asked would be devoted to 
the following works: Mains, £12,000; new sub- stations, 
fitted complete with all apparatus, £200; transformers, £3,000 ; 
services to consumers with meters, &., £3,000; new generating 
plant (600 xw. two-phase), £6,725; boiler, £1,150; crane, £450; 
buildings, £1,500; foundation, £250; feed pumpe, £250; pipes, 
£500; coal convayor (extension), £300; economiser (extension), 
£300; motors for works, £150—total, £31,575. 


Crewe.—The T.C. has resolved, on the recommendation of 
its E.L. Committee, to apply to the. L.G.B. for sanction to borrow 
£4,000 for plant extensions at the electricity works. 


Dorking.—Edmundson's Electricity Corporation, Ltd., 
has offered to the U.D.C. terms for public lighting by electricity. 
Ita offers to erect 80 j-amp. and 158 {-ашр. Nernst lamps, at а 
cost of £583 16s. per annum, in addition to £187 interest and sinking 
fand charges on capital outlay. An alternative scheme provides for 
16 arc lamps, with two j-amp. Nernst lamps on each post, 48 J- amp. 
lampe, and 158 4-amp. lamps, at an annual cost of £675. In view 
of the competition, the Gas Co. has reduced its tender by £100 on 


last year's figures. 


Dudley.—The Electrical Committee of the Corporation 
bas recommended that the offer of а 400-xw. set by Messrs. Ferranti 
at £2,200 installed be accepted, and that the charge to consumers of 
power be reduced to 1d. per unit for 22 hours, and 6d. for the two 
hours of heavy load. | 


India.—The Bombay Gazette states that the electrical 
installation at Fort William has been completed. 


Gleucester.—The electrical engineer recently submitted 
to the Electricity Supply Committee a report on the capacity of the 
existing lighting plant, and pointed out that as next winter’s load 
would probably be equal to the full working capacity of the exist- 
ing plant, the Oommittee should without delay arrange for the 
installation of the additional plant which would be required at the 
end of the year 1905. 


Gravesend.—Without waiting for the result of the 
conference with Nortbfleet U.D.O., the T.C. has decided to apply 
for a prov. order extending the area of supply to Rosherville, which 
is included in the parish of Northfleet. 


Italy. A concession has been applied for by the Reggio 
Calabria municipal authorities to put down a plant to utilise the 
water power of the St. Agata River for generating energy for 
lighting the town by electricity. 


Kingston-on-Thames.—The L. G. B. has sanctioned a 
loan to the T.C. of £15,850 for E. L. purposes. 


Llantrisant.— The U. D.C. has resolved to apply to the 
L.d. B. for а prov. order to light the parishes of Tonyrefail and 
Gilfach Goch by electricity. . : | 


London.—ILINGTON.— The electrical engineer has re- 
ported that the low-pressure pistons of the three 1,000-н.р. engines 
have worn to a certain extent, and allow steam leakage, and on 
his suggestion it bas been decided to fix tail rods on the ends of 
the pistons to prevent this, at a total oost of about £300. 

Wanpveworts.—The County of London Electric Supply Co. has 
decided to introduce an alternative flat rate of 6d. per unit for 
lighting. The maximum demand rates will remain the same, 
but the charges for meter rents are to be reduced by about 
25 per oent. | | 

Вжовиоттсн.—Тће accoants of the electricity undertaking for 
the year ending March 25th last show a surplus of £1,044, after 
debiting the electricity account with the whole of the cost of the 
бенгосіот, less the cl arge to the general rate of 2s. per ton for 
refuse destroyed, and also paying loan charges amounting to 
£13,461. The sales increased during the 12 months by nearly 9 per 
cent, the total costa less than 4 per cent. £1,000 of the surplus 
was carried to reserve. 

HaxwznswrrH.—Tbho B.C. has decided, in regard to the 
tenders for supplying the additional plant in connection 
with the extension of the electric lighting installation, that 
the work be divided between Messrs. Richardsons, Westgarth & Co. 
E ben British Thomson-Houston Co. The tote! cost is £14,936 


L.C.C.—Upon the. recommendation of the Finance Committee, 
the L.O.C. has agreed to lend the Fulham B.C. £25,000 for elec- 
tricity purposes, and the Hampstead B.C. £4,300 for electricity 
meters. 

MaRvyLEBONE.—The Finance Committee of the B.C. reported on 
Tuesday last that, owing to certain technical difficulties, it had been 
unable to complete the purchase of the electric lighting undertaking, 
аз expected, on June 30th. An undertaking had been given that the 
seal would bo affixed to the form agreed upon by counsel for the 
municipality. 

Рартғовр.-—-ТЋће L. C. C., іп a circular letter to the B C., stated 
that application to Parliament in the Session of 1905 for powers to 
enable local authorities in London to wire and fit consumers' 
premises for the use of electrical energy, and to obtain loans for such 
purpose, could only be proceeded with upon the understanding that 
the Metropolitan Borough Councils concerned would give the fullest 
possible support. 


Mirfield.—An agreement for the supply of electricity in 
balk has been entered into between the U.D.C. and the Yorkshire 
Electric Power Co., whose first generating station at Thornhill will 
shortly be completed. The Council proposes to undertake only the 
distribution of energy for lighting purposes, and to leave the supply of 
energy to power users, such as mills, collieries, &c., to the company. 
Mr. A. B. Mountain, of Huddersfield, has acted as the Council's 
consulting engineer, and tbe company's engineer, Mr. W. B. Wood- 
house, states that a supply will be available in December next. 


Neath.—A L.G.B. inquiry was held on the 29th ult. 
into the application of the Corporation to borrow £5,000 for electric 
lighting purposes. It was explained tbat the Council had obtained 
a prov. order in 1901 and had entered into an agreement with the 
Bouth Wales Electrical Power Distribution Co., which will be in a 
position to supply energy in September. 


Newton Abbot.—The official opening of the electricity 
works was performed recently by Mr. H. T. Parker, chairman of the 
Lighting Committee of the U. D. O. 


 Rickmansworth.— The B. of T. has revoked the 1901 
electric lighting order. 


Stockton Heath.—The parish meeting has approved 
of the offer of the Warrington T.C. to seek powers to supply energy 
to the parish at the same prices as charged to consumers in the 
borough. | 


Sydney, N.S.W.—The E.L. Committee of the City 
Council visited the new power house at Pyrmont on May 20th ; 
it was expected that the building would be finished in the course of 
& month, and the resident engineer, Mr. T. Rooke, hoped to have the 
machinery running and the light switched on by abont July 1st. 


Uxbridge Road.—The L. U. T. Co. are fixing electric 
lamps to the standards along their system between Southall and 
Uxbridge. 


West Bromwich. — The Electricity Committee states 
that the price of energy charged, vis., 1d. per unit in the case of motor 
inatallations of 8 н.р. and under, is not sufficient to cover sinking 
fund and interest on the average cost of a service, and recommends 
that for such installations consumers shall be given the option of 
an increase of 4d. per unit, or pay for a minimum consumption of 
200 units per HP. per quarter. Also, in cases where light and 

wer are ueed, that energy for power purposes be registered by the 

ighting meter, the indicator being placed in the lighting circuit 
only, so that all energy used for power will be charged for at 14d. 
Mains extension to the Spon Lane district, and application to the 
L.G.B. for sanction to borrow £1,300 for this purpose are also recom- 
mended. Sanction has been already received to loans of £1,751, 
£548, and £1,000 for extensions, street lighting, and other 
necessary improvements. 


West Hartlepool.— Mr. H. F. Friederichs, the Cor- 
poration electrical engineer, bas issued two small pamphlets entitled 
„ Blectricity for Lighting в,” and “ Electricity as a Motive 
Power.” These were prepared for the purpose of enlightening those 
ratepayers who may be prejudiced against electricity through 
statements given in the pamphlets distributed by the local gas 
company. The booklets explain fully and simply the many advan- 
tages to be derived from the use of electricity, both for lighting and 
power, and with such low prices as obtain at Hartlepool, we hope 
Mr. Friederichs's efforts may lead to the enlightenment, in more 


-~ senses than one, of the unbelievers, Pamphlets identical with those 


being distributed by the gas company in the above town are being 
circulated all over the country by the various gas authorities; and 
Mr. Friederichs states that if any station engineer would like 
copies of his electrical pamphlets, they are to be had for the 

ing, and the contents may be altered to suit local conditions for 
use in other places, if helpful to the cause of pub ication. 


Western Australia.—The Associated Gold Mines of 


‘Western Australia, Ltd., recently erected a 20-stamp mill, worked 


by electricity, for the purpose of treating ore of a lower grade than 
could be worked at a profit by the present method. Should the 
result prove satisfactory, it is intended to increase considerably the 
number of stamps. 


Wrexham.—The L.G.B. has given sanction to the T.C. 
to borrow £5,600 for extending the E. L. cables and providing new 
plant. 
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TRAMWATSANDI RAILWAYS NOTES. 


Bournemouth.—The arbitration proceedings respecting 
the Poole and district electric tramways were continued last week, 
but as the Umpire will be engaged as Commissioner of Assise until 
August 12th, the date of the resumption of the prcceedings was not 
settled. 


East Ham.—The Finance Committee of the U. D. C. 
have been asked to consider the question of finding the necessary 

funds for the duplication of the singlo tracks from the Beckton 
level crossing to the terminus at Cyprus Place, and from Halley 
Road to the Romford Road. 


Falkirk.—A correspondent says that there is every 
prospect of the constructional work of the Falkirk and district 
electric tramways being proceeded with immediately. 


j Folkestone.—The B. of T. has granted the T.C. an 


extension of time to August, 1906, in which to cons'ruct the pro- 
posed electric tramwaye. 


Halifax.— The T.C. has decided to commence forthwith 
the construction of electric tramways from Brighouse to Bailiff 
Bridge - about one mile in length—at an estimated cost of £12,746 58. 
A correspondent says:—'' One of thechief reasons for constructing 
the line is to obviate the necessity of objecting to the granting 
of running powers throrgh Brighouse between Huddersfield and 
Bradford.“ | 


Harrow and Uxbridge Railway.—Tbe Harrow and 
Uxbridge Railway which was formally opened on June 30th, from its 
junction with the Metropolitan, half a mile weet of Harrow Station, 
to Uxbridge, is six miles long, and the branch which connects it 
with the District Railway at South Harrow being a mile long, the 
total mileage is about seven miles. The line is completely equipped 
for electric traction on the same system as is to be used ou the 
District and Metropolitan underground lines, but pending the com- 
pletion of a transformer station near Ruislip, the only intermediate 
station between Harrowand Uxbridge, and the general introduction 
of electric traction on the Metropolitan, steam power will be used. 


Heywood.—The T.C. has applied to the B. of T. for an 
extension of time from August 8th, 1905, to August 8th, 1906, in 
which to complete the electric tramways. 


Liverpool.—At the last meeting of the Tramways Com- 
mittee, Mr. T. Utley moved that a resolution passed by the staff 
sub-committee in 1899, fixing 5 ft. 6 in. as а minimum standard of 
height for applicants who wished to become drivers or conductors 
of the electric cars, be rescinded. Five councillors voted for the 
motion and five against. The chairman then gave a casting vote 
against the motion, which was accordingly lost. 


London.—WaxpswoRTH.—The Highways Committee of 
the LC. C. has informed the B.C. that it has considered the 
representations made by & recent deputation asking that the tram- 
ways schemes (a) from Olapbam Common to East Hill, Wands- 
worth, and (5) from the Streatham terminus to the county boundary, 
be revived. The schemes could not be submitted to Parliament 
before 1906, and in the meantime any proporals concerning same 
or the construction of other lines would receive attention. 

Мовтн Lonpon.—The Highway Committee of the L. C. C. has 
convened a conference of representatives of metropolitan borough 
councils north of the Thames for the 14th inst. to consider the 
system of traction to te adopted on various tramway routes in 
which there are serious difficulties in the way of the use of the 
conduit system. 

L.C.C.—At Tuesday's meeting the Highways Committee reported 
that the tramway accounts bad now been made up for the year 
ended March 31st, 1904. The accounts show, for the southern lines, 
total receipts amounting to £536,239, as against working expenses 
of £441,786, thus leaving a gross revenue of £94,453. As, however, 
debt charges, amounting to £100,536 for interest aod sinking fund, 
and а charge of £2,200 for income-tax, have to be set against the 
gross revenue, the final тево16 of the year 1s a deficiency of £8,283 
to be carried to the appropriation account. The deficiency is attri- 
buted mainly to the loss of receipts from the dislocation of traffic 
during the reconstruction of parts of the tramways for electric 
traction, and to the lines not being worked by electric power by 
the estimated dates. In tbe case of the lines leased to the North 
Metropolitan Tramways C»., the account shows a surplus or net 
profit of £27,657. 

MaBYLEBONE.—The Legal and Parliamentary Committee of the 
B.C. reported on Tuesday that they could not approve of the plans 
submitted by the Metropolitan Railway Co. for an electrical sub- 
station in Upper Baker Street. 


Nottingham.—The City Council on Monday decided to 
reek Par'iamentary powers to carry out a further large extension of 
the electric tramway system, which is estimated to cost £110,000. 


Old Hill and Blackheath—Upwards of £28,000 is 
being expended at the present time in convection with the con- 
u kope of tramways in the Old Hill and Blackheath districts, and 

8 hoped that they will be completed by the autumn. 


bis or ber only chance to get rich is 


Preston.—Electric trams commenced running on the 
Fylde Road route on June 30th. 


Spain.—The Medina, Zamora, Orense, Vigo Railway Co, 
proposes to adopt electricity in place of steam traction on its lines. 
Application has been made for a concession to utilise the water 
power of the Rivers Bubal, Cape, and Sil. A large central s'ation 
is to be established at Los Peares. 


Tipton.—At the last meeting of the U. D. C., letters which 
had passed between the B.E.T. Co. and the B. of T. and other 
autborities in reference to the etoppage of the trams on the Wednes- 
bury-Tipton-Dudley lines, were read. The company stated that after 
what had been said at the recent conference of authorities at the 


B. of T., they were reluctantly compelled to stop the present service. 


The B. of T., when asked to compel the company to carry ont their 
agreement to electrify the line, referred the Council to a letter in 
which the directors stated that their engineer's re showed the road 
was во disturbed with mining operations, that electrification for the 
present was out of the question. The clerks to the various authori- 
ties, it was also stated, had sent a joint letter to the company, who 
invited a deputation to a conference at Birmingham on July 7th. 
Mr. W. W. Doughty contended that the company had for sometime 
been looking for an excuse to stop the сата Ав а Council they 
neither wanted interviews with the tram company nor the B. of T., 
but a law suit, and the sooner they set about it the sooner the trams 
would be running again. Personally, he had no confidence in the 
company, and if they ever had to enter into another agreement with 
the company, they must see to it that they had a heavier penalty 
inserted in such agreement. He propcsed that au invitation be sent 
to the Dudley and Wednesbury authorities to take joint ac'ion in 
the matter. This was seconded by Mr. Robins, and carried; and it 
was also decided to ask the Coseley U.D.C. to co-operate with the 
other authorities concerned. The Chairman asserted that there was 
no obstacle to the electrical equipment of the line from Dadley to 
Princes End. | 


Westinghouse Automatic Signalling.—A year ago 
the inauguration of the Westinghouse automatic signal system on 
the Ealing and Harrow branch of the Metropolitan District 
Railway took place, and now the whole of this railway is 
being во equipped. A week or so ago four track circuits 
worked on the same principle were brought into use at the High- 
bury Station of the Great Northern and City Railway. These track 
circuits govern two “home” signals, and a "starting" signal in 
either direction, i e, six signals іп all, the two home signals working 
simultaneously. ^ Highbury Station is а new one and was 
brought into use the rame day as the signals Thie installs 
tion is interesting as being the first application of the Westinghouse 
automatic signals on a London tube railway. The Westinghousc 
Brake Co., Ltd., of King's Cross, N., were responsible for the work. 


Mexican :Rubber.—The following are some extracts 


quoted by the Financial Times, from a report just made by tbe 
United States Vice-Consul- General at Mexico City: | 


probably more letters of inquiry are received at this Consulate 
on the subject of rubber culture in Mexico than upon any other 
single subject. In spite of repeated warnings from a great variety 
of sources, school teachers, preachers, and other persons working 
for small salaries in the United States, continue to invest their 
savings in rubber companies about which they know nothing. The 


` desire to invest in a mine or rubber plantation, ususlly mythical, or 


some other alluring scheme in eome far-away country, seems to be 
an evidence of the gambling instinct inherent in every individual. 
The man or woman working for a small ealary seems to think that 
by some lucky investment 
which will pay fabulous dividends, and the wilder the scheme 
presented, the more anxious he or she is to invest money in it. А 


number of Americans have, to my own knowledge, purcbased stock 


in fake rubber plantation compsnies, after having teen warned by 
reliable perrons against such investment. A number of other 


Americans have made trips to the tropics of Mexico, been wined 


and dined by plantation managers, and shown a few rubber trees, 
and become easily satisfied that they know all about rubber culture. 


- Afterwards they have asked the opinion of old residents of that 


section on the subject, and gone away pitying them for their dense 
ignorance, because they were unable to eee the immense fortunes to 
be made in rubber. ; 

` “ Theoretically, rubber culture ів a very alluring propos tion, but 
thus far, it has never yielded any practical results. It was experi- 
mented with for years in other countries before its cultivation was 
undertaken in Mexico, and, according to a recent report of the 
United States Department of Agriculture, the experimenta have 
always been failures. There is as yet no good reason to believe 
that itscultivation in Mexico will prove any more successful than it 
has in other countries. The recommendation of this report, that 
farmers in tropical countries might profitably plant various species 
of rabber trees on otherwise unoccupied spots of land, purely as 
experiments, is most reasonable. After such experiments have been 
made, involving no great expense, the tropical agricultarist may 
discover how to grow rubber successfully upon his particular р'есе 
of land, and may then attempt to make a crop of it, | 


Ыы 
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L.C.C. TRAMWAYS: THE BRIXTON — 
STREATHAM LINE. 


THE following brief account of the conversion to electrical 
working of the old cable tramways between Kennington Gate 


TEARING UP THE OLD CABLE TRACK. 


and pareatbam will probably be of interest to our readers. 
We give also some views of the work in progress, in addition 
to those published i in our issue of June 17th :— 

On March 2nd this year, the London County Council 
officilly notified Messrs. J. G. White & Co., Ltd., that they 


YOoKES IN POSITION. 


{ been awarded the.contract for the conversion of the 
line of cable tramways to the conduit system of 
ric traction In view of the importance of this 
bughfare, it was stipulated that the work must be finished 
iby Jaly Ist. When one considers the difficulty of tearing 


up 18,000 ft. of double cable line which has been well laid, 
and also allows for the inevitable delays in delivery of 
material, and the short notice given, it will be conceded 
that the task of completion within the specified time was one 
calling for wide experience and first-class organisation. 


TRENCH READY FOR YOKES. 


Mr. I. Fisher, who had already constructed some 30 miles 
of conduit in South London for Messrs. J. G. White & Co., 
broke ground on April 6th. For the breaking-up of tbe 
old cable road some interesting devices were adopted by 
Mr. Fisher. In lifting the wheel rail, Barrett jacks 


Bonpina Сомростов RAILS. 


were used as on the first Tooting track, but in order 
to save time in starting the operation a jaw was 
fitted around the head of the rail, and this jaw was 
raised by two jacks mounted on iron wheels. In this 


manner the necessity of breaking up the roadway at each 
F 
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fresh start was obviated. In order to avoid the tedious 
process of uubolting the slot-rail from the yokes, wedges of 
varying thickness were driven into the slot, whereby the slot- 
rails were forced apart, carrying the shoulders of the yoke 
with them, The conciete enclosing the old cable tube was 
found. to be very hard and difficult to remove, but after 
the first 10 days it was discovered that by driving the 
wedges (four men to a wedge) a certain distance back on 
either side of the tube a seam was opened up. The finding 
of this seam enabled the concrete to be taken out in large 
blocks. 

During the first week the number of men employed was 
increased daily until some 1,600 men were at work, and 
such progress had been made that on May 18th, a car was 
run over the double line from Kennington Gate to Water 
Lane, a distance of 17 miles. On this section the roadway 
under the Brixton Railway Bridge was lowered 8 in. from 
building line to building line. The Board of ‘Trade 
inspection took place on May 20th, five weeks before time. 

It is interesting to note that two weeks before commencing 
work, a schedule of daily progress was made out in which 
the date for the completion of tearing-up was given as 
June 2nd. This part of the work was actually finished on 
that date; the average of progress by all the gangs was 
1,000 ft. of single 
track рег day. 
Considering the 
character of the 
work їп taking 
out the old cable 
line and construct- 
ing the new con- 
duits, it must be 
admitted that this 
is a record in con- 
duit tramway con- 
struction. 

The work was 
completed on June 
13th, and the first 
car ran to the 
terminus on the 
15th. The Board 
of Trade inspec- 
tion was held on 
June 18th, and 
the line was thrown 
open for traffic on 
June 19th, 17 days 
ahead of the stipu- 
lated date. 

There can be no 
doubt that could 
the manufacturers 
have delivered 
material earlier, the 
whole work would 
have been completed by June 1st. "The celerity with which 
the work was carried out allayed the fears of the frontagers 
and road authorities as to the friction and inconveniences 
usually sssociated with work of this magnitude. 

Mr. Maurice Fitzmaurice, chief engineer to the Council, 
made several alterations in the construction of the track 
as compared with the first Tooting line. Therail length was 
increased from 30 ft. to 45 ft. On the Tooting line the 
rails were laid with ** Dicker " joints without апу provision 
for anchoring, but on this road anchored rail joints were 
used ; the rails were also anchored between joints. The 
position of the sumps was changed from the margin 
to the centre of the track, and the sumps were spaced 
140 ft. apart instead of 180 ft. as formerly. The con- 
duit tubes discharge directly into the sumps; the 
difficulties found in keeping clear the pipe connections from 
tubes to sumps are thus avoided. At insulator pockets 
paving plates were inserted, carried between yoke and stirrup 
support in panel. For slot switches in the special work 
Hadfield’s design was udopted. The castings were supplied 
by the Anderston Foundry Co., Ltd., the tie rods by Messrs. 
Bayliss, Jones & Bayliss, Ltd., and the cement by the Asso- 
ciated Portland Cement Manufacturers, Ltd. 


ЕхЕТЕВ Evectriciry Works: Back or SWITCHBOARD. 


The whole of the work was executed under the supervision 
of Mr, A. N. Connett, chief engineer to the contractors, 


EXETER’S NEW ELECTRICITY WORKS. 


LIkE its neighbour Taunton, Exeter was one of the very 
first towns in the kingdom to go in for a public supply of 
electricity, this having been started some 15 years ago (i.e., 
in 1889) by the Exeter Electric Lighting Co., which con- 
sisted mainly of local residents. In 1896 the Corporation 
took over the system, which had been extended from time to 
time; and in 1901 still further extensions were decided 
upon, these involving the erection of а new generating 
station in a more convenient position by the River Exe. 

The supply has hitherto been on the high pressure single- 
phase system, with Thomson-Houston series arc-lighting 
dynamos for the supply of the street lamps. The new plant 
is two-phase, the growing requirements for power, and the 
probable adoption of electric traction, rendering а con- 
tinuation of the old single-phase generating system inad- 
visable. Two-phase working was adopted in preference to 
three-phase because 
it involved the least 
amount of altera- 
tion to the existing 
mains. 

The plans and 
specifications for 
the generating sta- 
tion and its equip- 
ment were prepared 
hy Mr. H. 
Munro, the city 
electrical engineer, 
who had charge of 
the work from its 
inception to the 
completion. The 
change from the 
single to the two- 
phase system was 
effected without any 
interruption of the 
supply of current 
to consumers. 

The British 
Westinghouse Elec- 
trie and Manufac- 
turing Co., of 
Trafford Park 
Works, Manchester, 
obtained the con- 
tract for the com- 
plete equipment of 
the new power house, the laying of the new high pressure 
mains being entrusted to Messrs. Siemens Bros, & Co: 

The buildings at present erected cover an area about 
150 ft. square, and considerable space has been allowed for 
future extensions, They are divided into three bays which 
form the boiler house, the engine and generator room and 
the offices respectively ; the economisers, boiler-feed pumps, 
&c., are situated in annexes: The shaft is a handsome 
octagonal structure of brick, and is 155 ft. high, with an 
internal diameter of 8 ft. 6 in. The boiler house is à lofty 
building 102 ft. long and 55 ft. wide; the engine room is 
of the same length, but 10 ft. less in width. The floor is of 
terazzo mosaic paving to ensure the utmost cleanliness, and 
galleries give access to the switchboard as well as to the 
boiler house and the various offices. 

The system of handling the fuel is very complete. "The 
coal is put into shoots which deliver it to the automatic 
filler of the gravity bucket coal conveyor, which is elec- 
trically driven by a Westinghouse two-phase induction motor. 
This conveys the fuel to one or other of a series of bunkers 
having a capacity of about 500 tons. The conveyor can 
deal with 30 tons of coal per hour. From the bunkers the 
coal is discharged in measured quantities into the hoppers, of 


* 


wel 
T и Ё - 


n pi 


E 
P 


he о 


4 
E 


a! 
> “> 
— 


Shine 2 


BBR N M* 


V. 


Aa. © 


Vol. 55. No. 1,389, JULY 8, 1904.] 


THE ELECTRICAL REVIEW. 61 


the chain-grate mechanical. stokers. The latter are also 
electrically driven, and besides carrying the coal into the fires, 
discharge the ashes and clinker into the basement below the 
boilers, whence the same conveyor removes them to the ash 
bunker. A railway siding, at present under construction, will 
complete the fuel and ash-handling arrangements. The 
boiler house plant consists, at present, 
of three new Babcock & Wilcox boilers, 
each with a heating surface of 4,020 
aq. ft., and fitted with superheaters. 
Eventually four of the boilers in the 
old station, which are of the same type, 1 
will be brought over to the new station, TI 
and the total capacity will then be ү 
2700 H.P. А steam-pipe ring on the 
boiler house wall carries the steam into 
the adjacent engine room, this being 
so arranged that any boiler or engine 
can be isolated if necessary. The 
main steam piping is 10 in. in internal 
diameter with branches 7 in. in 
diameter, the steam stop-valves being 
of the Hopkinson parallel-slide pattern. 

The new boilers are each capable of 
evaporating 13,000 lbs. of water per 
оог at a pressure of 150 Ibs. per sq. 
in, with Welsh coal, hand firing, and 
natural draught. "They are, however, 
as stated above, fitted with chain grate 
mechanical stokers. 

Two of the three feed pumps are steam 
driven, and опе electrically-driven. 
The former are of the Worthington 
direct-acting type, and are each capable of delivering 2,500 

per hour, against a boiler pressure of 150 lbs. The 
dectrically-driven pump is of the Worthington three-throw 
pattern, and has a capacity of 3,900 gallons per 

hour, its motor, a two-phase two-speed Westinghouse induc- 
tion machine, taking 60-cycle current at either 220 or 400 


EXETER: GENERATING PLANT. 


volte The two Green economisers each consist of 320 
tubes, with scrapers of the latest pattern, driven by a steam 


; 


The engine-room plant at present comprises four Westing- 
house two-phase generators direct-coupled to Belliss and 
Morcom engines, three being of 400 Kw. and one of 100 xw. 


capactty—a total of 1,300 kw. The large sets run at 


360 r.p.m., and the small one at 514 r.p.m.; the 
pressure is 2,200 volts, and the frequency 60. Steam 
is supplied at 145 lbs. pressure, and each engine is 
connected with a Worthington jet condenser. Each set 
is capable of dealing with one-hour overloads of 25 per cent. 
The exciters are direct coupled, and are of the Westing- 
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EXETER: MAIN SWITCHBOARD. 
house multipolar type. The engine room is traversed by a 
10-ton hand-power travelling crane, supplied by Messrs. 
C. & A. Musker, the span being 44 ft. and the lift 18 ft.“? 

The controlling arrangements consist of à combined high 
and low pressure switchboard for connecting the four 
generators with the six supply circuits, each generator circuit 
including an integrating 
wattmeter. The panels 
of the high pressure 
board are of marble, and 
provision is made for 
the addition of extra 
ones at any future time. 
Each  alternator and 
feeder panel is equipped 
with switches, circuit- 
breakers, ammeters, &c., 
of the latest Westing- 
house patterns, the 
alternator panels being 
also fitted with West- 
inghouse synchronising 
gear. Three station 
voltmeters, with 
switches and trans- 
formers, calibrated up to 
2,200 volts, are fitted. 
Arrangements are made 
to enable any gene- 
rator or circuit to be 
isolated from the main 
bus-bars and switched 
on to “ hospital bars 
for independent working. 
Front and back views 
of the switchboard are 
given herewith. 

The whole of the 
work has been carried 
out on the most modern 
lines, the lay-out of the buildings and plant being such 
as to allow future extensions to be made from time to 
time. Only one-fourth of the available ground area is at 
present occupied, во that the further increase of the lighting 
load, the development of the motor load, and the advent 
of the extensive system of electric tramways that is fore- 
shadowed, will not be difficult, to cope with. 
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ELEOTRIC LIGHTING OF LADYSMITH | another view shows the town, with Umbulwana on the 


(NATAL). 


[From OUR DURBAN CORRESPONDENT. | 


right. 

The boiler room is 40 ft. long, 35 ft. 6 in. wide, and at 
present there are installed three Robey boilers of the semi- 
fixed loco-type, each capable of evaporating 2,475 Ibs. of 
water per hour at 145 lbs. steam pressure, the fire-boxes being 


LADYSMITH, like many other towns in South Africa, has of special design to suit Natal coal. Cre 
shown ite ambition to be “up to date," by installing а А raised tank is supplied with water from the town mains, 
municipal electric lighting plant, which has been іп and delivers water under & small head to the feed pumps, &c. 
successful operation for the past eight months. The feed water ig delivered to the boilers by а compound 


Being at one time merely а garrison 
town, and centre for Northern Natal, it 
was but little known to the electrical 
world; but such cannot be said of it 


now. Its population at the last returns 


was 2,278 white, and 8,048 coloured. 
The specifications for the complete 
electrical plant were drawn up by 
Mr. J. Roberts, borough electrical engi- 
neer of Durban, and 12 tenders were 
submitted to the Council. The lowest 
was that of Messrs. Hubert Davies and 
Spain, of Johannesburg, Pretoria, and 
Durban, amounting to £8,382, which 
was accepted, and came very near the 
estimated cost of £8,240. 

The work was at once put in hand, 
Mr. J. Stanley White being appointed 
borough electrical engineer, and Mr. 
Roberts retained as consulting engineer ; 
the erection of the installation was 
carried out under the personal super- 
vision of Mr. F. Margrie, the Durban 
manager for Messrs. Hubert Davies and 
Spain. | 

The power station buildings were 
erected by Mr, A. Fraser, of Ladysmith, 
according to plans prepared by Messrs. 
Ritchie and Galliers, of Durban. The 
buildings are of wood and iron, and 
consist of boiler and engine room, with 
test room, office and quarters adjoining ; 
the station is conveniently situated near 
the ventre of the supply. 

A general view of the buildings 
is shown. in our illustration taken 
from Convent Hill overlooking the 
Market Square, with the famous 
Wagon Hill in the distance, and 


Lapysuire: Tas Execrriciry Wonks IN TEE'FOREGROUND OF THE Оррвв Vigw. 


double ram Pearn pump, and also by 
a Sirius injector working with the 
exhaust steam from the engines, and 
live steam from the boilers. 

A large exhaust steam feed heater by 
Messrs. J. Wright & Co. is used between 
the pumps and the boilers. 

The engine room is 40 ft. long, 27 ft. 
2 in. wide, and is spanned by a two-ton 
travelling hand crane. At present there 
are two sets of steam-dynamos, each 
giving an output of 50 KW., а& в speed 
of 460 r.p.m., and capable of doing 
20 per cent. overload. Each set oon- 
sists of a compound two-crank Willans 
and Robinson engine (non-condensing), 
directly coupled to two E. C. C. compound 
wound 6-pole generators, each giving 
187 amperes at 220 volts, and connected 
to opposite sides of the three-wire system. 
‘These engines are very popular in Natal, 
Messrs. Hubert Davies & Spain holding 
the agency for the whole of South Africa. 
The tests were very satisfactory, the 
water consumed being 22 lbs. per horse- 
power ћопг, and the combined efficiency 
75:6 per cent. a 

A view of part of the engine room is 
shown, with the switchboard (by Mesers. 


LapvexrrH ErmornicrtY Works: INTERIOR or ENGINE ROOM. Nalder & Со.) in the background. 
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The switchboard consists of two generator panels and 
six feeder panels of simple design, with room for extensions. 
The panels sre of polished marble, and, in addition to the 
measuring and regulating apparatus, they carry only switches 
and fuses connected to the outer bus-bars, the middle bus-bar 
being earthed. . | 

А subsidiary switchboerd at the back controls the street 
lighting circuits. | 

The system of distribution. adopted is a three-wire direct 
current supply, with 400 volts between the outers, and 200 
volta on each side of the middle wire. 

The mains are carried overhead on 30-ft. iron poles, 
placed about 40 yards apart, and. are mostly of No. 6 
NW.G. bare copper, except in the principal street, where 
19/17 is used. There аге six circuits leading to the various 
parts of the town; the streeta being broad and straight, lend 
themselves very well to overhead supply, and the houses 
being scattered, the outlay for underground mains would 
have been prohibitive. 

The two outer wires are carried on porcelain insulators 
fixed to wooden croes arms, whilst the middle wire is bound 
to a special clamp on the pole itself, well above the outers ; 
it is thus “earthed” at every pole, and is useful as a 
lightning guard, as well as a guard against other falling 
wires. Lightning arresters of the Wurtz” type are fixed 
at all terminal poles, as well as where the mains enter the 
station. The total length of pole line, including the street 
lighting, is about 13 miles. 

The street lighting is effected by 160 incandescent lamps 
of 82 C. p., carried by strong brackets fixed to every alternate 
pole. There аге also four Johnson & Phillips “ Ark " lamps 
in the main street. | 

The. connections to the houses are made by means of 
insulated wires, led direct on to the roofs from the 
nearest poles, a flying fuse being carried on the outer main. 
At present there are about 120 houses connected. 

The charges for lighting are on a sliding scale from 1s. to 
SJ. per unit. | | 


TELEGRAPH AND TELEPHONE NOTES. 
| s 


Black Sea Cable.—The Standard correspondent at 
Odessa rays that by purchase and under concessions frem tbe 
Russian and Turkish Governments, the Black Sea cable between 
Odessa and Constantinople was to pass into the hands of the Indo- 
European Telegraph Co. on Friday last. 


The Telegraph Conference.—Rates and regulations 
fixed at tbe Jast Telegraph Conference held in London came into 
force on 1st inst. The British administration has stated that, with 
the exception of a few who have not yet signified their approval, 
but of whose doing so ultimately there appears no doubt, all States 
bave ratified them. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED , 
Dominica- Martinique ee "T өө ee e» М 1908 өө ^ өө 
Өз. Leis- Martinique .. T 17 ea 
Trindéeaé-Demerara No. 1 .. TH өө ee Au. 18 1908 өө өө 
Jer. Tall... 2. 2 . Auf. 2 1% Loon 
—— (Yemen)-Camaran oe ee ee Oot © 1909 .. oe 


Nagaseki-Vladivos k ee ee Feb. 15, 1904 ee 
Closed Pos Arthur - Chefu ee ee ee ee Feb. 18, 3204 0 eos 
Foochow- Formosa ee ee ee ee oe Feb. 11, 1904 ee ee 
ee ee ee ee oe June 1, 1904 +оо June 23, 1904 

Chio-T^pédoe ага ws T 895 ee June 21, 1904 .. „э 

LANDLINES 
B oa Masampo ee „„ Feb. 18, 1904 .. 
Seoal)-Gensan " eo Feb. 18, 1904 
Anju-Ping-Yang Feb. 25, 1904 
Ningute- » March 9, 1904 
Dominican lines ee May 26, 1904 ee ee 
seigon- Bangkok .. July 1, 1904 .. EN 
Indo- European „July 2, 1904 . July 2, 1904 


Wireless Telegraphy.— The 5/. James s (Gazelle says 
that one of the main intentions of the amalgamation which has 
heen effected between the De Forest and Maskelyne systems 
ia the employment of wireless telegraphy as a feeder for 
the cables. In the course of an interview, Mr. Maskelyne 
said that in all cases in which it is difficult fo lay or 
maintain cables, and also where land communication is 
rendered difficult by reason of the wires being blown down in 
exposed areas, wireless telegraphy is capable of supplying the 
Wok. There are thousands of islands, and small, dotted over 
Vos ocean, with which it is difficult and often impossible.to provide 
cable Communication. For them wireless telegraphy is a necessity. 

la co-operation with the cable companies we propose to link up 

den islands with the nearest cable stations, We also propose to 


develop wireless communication between ships and shore and 
between vessels at sea. In short, we aim at employing wireless 
telegraphy on practical liues." The United States Government, 
Mr. Maskelyne said, had recently investigated nearly every system 
of wireless telegraphy, spending $200,000 in conducting tests, and 
the De Forest system had come out on top. The De Forest system 
has been adopted by all the United States Government depart- 
ments that use wireless telegraphy. The De Forest apparatus is a 
sound recorder, the merssges being received on the principle of a 
telephone. The Maskelyne system, on the other hand, is a tape 
recorder, so that the amalgamation will combine the two methods 
and admit of either being used, according to requirements. Oar 
contemporary adds :—“ There are already rumours of threatened 
legal proceedings over the infringement of pstents.” | 
Another paper reports that the De Forest Wirelesa Telegraph Oo. 
has brought a suit against the American Marconi Со. for £200,000, 
alleging that the Marconi Co. circulated false reports about the 
former's contract with the Navy Department for wircless stations 
in Florida, Cuba, Puerto Rico, and Panama. Another suit has also 
been entered against the Marconi Co. by a stockholder, who 
sius itbat the company has been grossly miemanaged and is 
solvent. 


OONTRAOTS OPEN AND OLOSED. 


Aston Manor.—July 18th.  Pipe-work for the elec- 
tricity works. See Official Notices" June 24th. 


Batley.—July 16th. The Corporation invites tenders for 


2 350-zw. steam dynamo, and switchboard extensions. See 


“ Official Notices " Ju 


Belfast.—July 11th. Two portable electric gantry 
сео the Harbour Commissioners. See Official Notices 
uly 1st. 


Bristol.—July 15th. Switchgear, water-tube boilers, 
two 1,000-kw. three-phase extra high-tension turbo-alternators, two 
500-xw. induction type motor-generators, cables and transformers, 
к: the Corporation electricity department. See “Official Notices 
July ist. 


Bulgaria.—August 13th. The Municipal Authorities 
of Phillippopolis are inviting tenders until August 13th for the 
concession for the electric lighting of the town and for the con- 
struction and working of an electric tramway. 


Clyde.—July 25th. Two 32-ton electric ooaling hoists 


y lst. 


for Clydebank Dock. See “ Official Notices June 17th. 
Dartford.—July 19. Mains extensions. See Official 


Notices” July 1st. 


Dublin.—July 9th. Tenders are invited for the supply 
of 100,000 pairs of arc lamp carbons to be delivered as required to 
the Electricity Department. 


Dublin.—July 22nd. Machinery oils for 12 months. 
See “ Official Notices " to-day. 


Erith.—July 11th. Rails, fiahplates and bolts ; perma- 


nent way construction for the U.D.O. tramways. Bee ''Officisl 


Notices " June 10th. 


Felixstowe.—July 9th. Extensions to feeders. . Nee 
“ Official Notices” June 24th. 


Fire Alarms, — July 15th.. Tenders are invited for 
wiring several installations at York for the May-Oatway Fire 


Appliances, Ltd. See “ Official Notices” to-day. 


the supply of arc lamp carbons. 


` Handsworth.—July 11th. Water-tube boilers, engines 
and dynamos, crane, battery, arc lampe and posts, switchboard and 
boosters for electricity works. See “ Official Notices " June 24th. 


Johannesburg.— July 29th. Steel work for car-shed 
buildings, and bridge over railway. See “Official Notices" June 


Halifax.— Offers are being invited by the Corporation for 


' 17th. 


Lineoln.—Jnly 18th. Traction switchboard for the 
ui aad works, and tramway feeder cables. See “Official Notices” 
to-day. 


Londop.—July 12th. Three 3-ton electric travelling 
cranes and two electric locomotives for the wharf of the Greenwich 


_ power station of the L.O.C. Bee Official Notices" June 17th. 


London.—July 12th. The L. C. C. wants tenders for 
various overhead travelling cranes, and lifting tackle for Greenwich 
station. See “Official Notices June 17th. _ 
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Manchester. July 11th. The Paving, Sewering and 
Highways Committee invites tenders for laying underground tele- 
hone pipes (Contract No. 10), with other appurtenant works. 
Bpecification, &c., at the City Surveyor’s office, Town Hall, Man- 
chester (£2 28.). | 


Metropolitan Asylums Board.—July 20th. Tenders 
for fire alarms at Darenth Asylum, Dartford, and for telephones at 
the Homerton and Fulham Hospitals. See “Official Notices" 
to-day. a — 


Mexico. — Tenders are about to be invited for the 
establishment of a central electric lighting station in the town of 
Lepic. 

Rochdale.—July 18th. Turbo and steam alternators ; 


motor-alternator for electricity works extensions. See Official 
Notices " July 1st. i 


Shanghai.—July 30th. The Municipal Council invites 
tenders for a 24-mile electric trolley line concession. Particulars 
from J. Pook & Oo., 63, Leadenhall Street, E.C., the London agents 
of the Council. See “ Official Notices” May 13th. 


Spain.—July 22nd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until the 22nd inst. for 
the establishment and working of telephone exchanges at Lerida 
and at El Llano del Beal (Murcia province). Particulars may be 
obtained from, and tenders are to be sent to, La Direccion Général 
de Correos y Telegrafos, Calle de Carretas, 10, Madrid. 


Stourbridge.—July 8th. Mains (paper), solid system 
for the U.D.C. See “ Official Notices " June 24tb. 


St. Pancras.—July 19th. Main switchboard at King's 
Road station. Вее“ Official Notices” June 24th. 


Walthamstow.—July 22nd. Cables, troughing, boxes, 
&c., for two years, for the U. D. C. See Official Notices to-day. 


Warrington.—July 12th. Steel poles and overhead 
equipment for light railways, including special swing bridge work 
over the Ship Canal. See Official Notices June 24th. 


West Ham.—July 15th. Removal and re-erection of 
four Babcock boilers. See ''Official Notices " to-day. 


Whitby.—July 18tb. Cables, network and service 
boxes for the U.D.C. See Official Notices" July 1st. 


Wigan.—July 19th. Booster, switchboard, balancer and 
cables. See Official Notices to-day. 


Wimbledon.—July 25th. Refuse destructor extensions 
for the U.D.C. See Official Notices to-day. 


OLOSED. 


Bristol.—The Bristol Tramway and Carriage Co., Ltd, 
bas placed a contract with the Sunbeam Lamp Co., for the supply 
of electric lamps for the next 12 months. 


Dudley.—The T.C. has accepted the tender of Messrs, 


Ferranti for a 400-xw. engine and dynamo. 


East Ham.—The U.D.C. has accepted the tender, at 
£679, of Messrs. W. J. Fryer & Co., for the wiring and installation 
of electric lighting at the technical college. 


Exeter.— The City Council on Wednesday accepted the 
tender of the British Westinghouse Co. for a Belliss engine and 
electric generator for tho electric tramWays plant. There were 64 
tenders, four of them for turbine engines, but 13 of the firms could 
not comply with the requirement that the engine should be erected 
ready for testing in three months, and their offers of delivery 
ranged from four to seven months. 


Finchley.— Messrs. Richard Hornsby & Sons, Ltd., have 
secured a water-tube boiler contract from the U. D. C. The installa- 
tion is for the Conncil’s Bquire's Lane generating statior, to work 
alongside the existing plant, which is also of the Hornsby 
“ Upright " type. 

Halifax.—The tender of the British Insulated and 


Helsby Cables, Ltd., has been accepted by the Corporation for the 
supply of certain cables. 


Ilford.—The U.D.C. has accepted the following tenders 
for extension plant :— | 
Section 1.— British Westinghouse Co., Ltd., 1 000-kw. Westinghouse-Belliss, 
Section 2.—Extension to main switchboard, Kelvin & James White, Ltd. 
Section B. — Extension to distributing switchboard, Kelvin & James White, Ltd. 
Section 5.— Water purifying plant, Lassen & Hjort. 
Section 7.—Feeder pillar, &c., W. T. Henley's Telegraph Works Co., Ltd. 


London.—The London County Council received the 
following tenders for the supply of a 50-Kw. generating plant for 
the Poplar Technical Institute: — 


W. Jisson & Co. (accepted) is Bs et bs .. £175 
W. H. Allen, Son & o. ES T ка 5 SQ 520 
Peter Brotherhood .. zs - M s: e . 54 


Belliss & Morcom  .. m ә as i eG . 546 oe 

The L.C.C. Fire Brigade Committee recently invited tenders 
from a number of firms forthe wiring and fittings for three 
stations. The lowest tender—that of Rashleigh, Phipps 
been socepted in each case, namely, £133 10s.1for the Tooley Street 


& Oo.—bàs : 


station, £121 2s. 6d. for the Bayswater sub-station, and £143 for the 
Kilburn sub-station. 

The undernoted tenders were sent in to the London County 
Council for the supply and erection of two combined coal and ssh 
conveyors required for use at the Greenwich power station :— 


E. Allen & Co. аа x" ET Se ae zs . £4,582 
New Conveyor Co. (accepted) ve oe ws .. 4763 
Babcock & Wilcox.. T" m ee P T .. 4,970 
Blake, Barclay & Co. .. v vd "T "m .. 6,550 - 
Spencer & Co. ae a 26 б» vs . 6.881 
R. Dempster & Sons vx Ws ie is ela . 17,270 
C. A. Cass | es ee Ф ee ee 7,393 


Salford.—The Tramways Committee has accepted a 
tender by Messrs. Dick, Kerr & Co., for 10 eiogle-truck double- 
decked tramcars, with Westinghouse equipment, Brill trucks, steel- 
tired wheels, and outer deck covers, at £580 per car ; also 10 double- 
truck combination cars with Westinghouse equipment, Brill trucks, 
and steel-tired wheels, at £697 per сат; and two rail-cleaning aud 
watering cars, with Westinghouse equipment, Brill trucks, and steel- 
tired wheels, at £1,032 10s. each. The Committee recommends the 
Council to apply for the Board of Trade's sanction to the borrowing 
of a sum of £16,318 to meet the expense of these cars, and a 
further sum of £3,530 to provide for tbe coet of completing the 
overhead equipment of the tramways in the Whitefield Urban 
District. A large staff of workmen is engaged on the laying of the 
Whitefield lines, which will join the Salford tramway "теси at 
Unsworth. The completion of the Heaton Park and dcliffe 
branches will follow. 


Shoreditch.—The B.C. has accepted, for the electric 


power stations, the following tenders for the supply of coal during 
the eneuing 12 months :— 


Messrs. Gothard & Co., Manners Nuts 128. 6d. per ton, delivered in barges: 
ditto. best Welsh smokeless No. 1 Bwilfa, 21s. 4d., delivered in vans. 
Messrs. Rickett, Cockerell & Co., Norths Nuts, 20s. 5d., delivered in vans. 
Stepney.—The В.С. received the following tenders for 
wiring and fitting the Whitechapel public baths :— 


Electric Motor Supply Co., Houndsgate, Nottingham (accepted) £287 


G. Weston & Sons, 153, Fenchurch Street, Е.С. 808 

А. H. Marshall & Co., 270, High Road, Leytonstone ., s . 894. 
E. Probert & Со., Walbrook, Е.С. .. ИЕ Ке va M .. 8871 
Donnison, Sillem & Co., 116, Great Portland Street, W. COG. .. 850 0 
Jackson Bros., Broadway, Plaistow Ж, i bu T .. 859 1 
W. J. Fryer & Co., Sloane Bquare, B. W. .. EN $4 364 
Eastlakes, Ltd., 1, Carteret Street, Westminster, 8.W. .. 865 
W. Holmes & Co., 8. Norfolk Terrace, Horsham .. " .. 872 

A. Sweet, 100 and 102, Hampstead Road, N.W. .. oe ee . 875 
Smeeton & Page, 68, Queen Victoria Street, Е.С. i s .. 883 1 
E. D. Pearcey, 10, Roscoe Street, Golden Lane, E. C. = .. 886 0 
T. Potter & Sons, 44, South Molten Street, Oxford Street, W. .. 893 
Willey & Co., Exeter ee "m ки = = sa . 8951 
Taplin & Mackovski, Ltd., 15, James Street, Haymarket .. 899 0 
J. Richmond & Co., Hatton Garden, W.C. $a = ve . 402 10 
Е. E. Emerson & Sons, 60, Burdett Road, Б, .. -— i» .. 406 0 
Russell & Co., 42, Berwick Street, W. ә - ze iu .. 110 0 
Lawrences, Ltd., 6, Spur Street, Leicester Square, W. C. -- 420 0 
Geipel & Lange, 724, St. Thomas Street, B. E. ду T -. 128 8 
M. Wiedhofft, 42, Upper Street, N... es ёа ss ya .. 441 10 
Ward Bros., 281, Basinghall Street. р es 2 . „ 447 B 
Glover & Co., 10-12, Garrick Btreet, W.C. T ps T . . 470 0 
C. Ross, Bridge Street, Walsall ss 58 oe us +» . 41510 
Barlow Bros., 237, Shaftesbury Avenue, W.C. .. a - . . 493 0 
J. Defries & Co., 1-6, Gravel Lane, Е.С. .. Ке Us ё 520 
Waring & Withers, 10А, Soho Square, W. "n s еа . 556 

J. T. Halsey, 24, Great Eastern Road, Stratford, E. oo . . 572 1 
G. Cohen & Co., 552, Mile End Road. E. Es s - .. 606 
Electrical Engineering & Maintenance Co., 5, Eastcheap, E.C. .. 669 


Stoke-on-Trent.— The T. C. has accepted the tender of 
the Reason Manufacturing Co., Ltd., for the supply of electric 
meters, demand indicators, and house service cut-outs. 


Warrington.—The Tramways Committee has accepted 


the tender of Messrs. Baboock & Wilcox, Ltd., for four mechanical 


stokers at £957 ; that of Messrs. Bell Bros., for the supply of water 
softening plant at £450; and that of Mr. J. A. Ewart for the con- 
struction of the permanent way of the Stockton Heath tramways at 
£2,936. 


FORTHCOMING EVENT. 


Baturday, July 9th.—Junior Institution of Engineers. Visit to Dover, 


NOTES. 


Third-Rail Fatalities. — A Southport correspondent 
says that, as а result of the inquiry in Parliament last week, Major 
Druitt and Mr. Trotter have just paid a vitit to Formby and 15 
spected the line and surroundings where the recent accidents 
occurred, by which one Bootle man lost his life, and another was 
seriously injured, and also where a soldier was killed on the night 
of June 25th. In view of the announcement made at the inquest 
on the last and third victim, the jury decided to make no recom- 
mendation to the railway company as to the safeguarding of the 
line. At the inquest оп the Welsh Fusilier, named Robbert Collins, 
aged 21, it was stated that the deccased probably swam the 
Riv 2n as his 5 were found on the оше: side, and 
his ng was saturated, thusrendering him extremely susceptible 
to the electrió shock. á 7 
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One June 0th another fatality occurred at Newcastle-on-Tyne 
d lad named Whitehead coming into contact with the third 
rail while trespassing on the N.E. line. He was discovered lying 
with his arm on the rail, and artificial respiration failed to revive 
him, The jury brought in a verdict of Death while trespassing,” 
adding a rider to the effect that every possible protection against 
ucidents of the kind should be provided. The accident occurred 
abont 10 yards from a crossing. It was admitted in evidence by 
a companion of the deceased that thay climbed the wall in order to 
cross the line, instead of going home the proper way. 

In a House of Commons question on 3rd inst., Mr. Channing 
wked what orders, it апу, bad been made by the Board oí Trade 
under Bec. 1, Bub-sec. (f), of the Railways (Electric Power) Act, 
1903, for securing tbe safety of the public; whether such orders 
included adequate protection from contact with а live rail; whether 
apy of the fatal and other accidents which had occurred from con- 
tact with live rails bad been found to be due to the neglect of the 
companies to comply with the terms of orders of the Board, or to 
neglect of other precautions; and what steps the Board were now 
taking, or would take, to effectually prevent the recurrence of such 

axidents. Mr. Gerald Balfour, in reply, said that no orders had 
yet been made under the Act referred to, 

A farther question was asked on the general subject, and Mr. 
Gerald Balfour, in reply, said that when the reports of tke 
inspecting officers had been received the question of precautionary 
measures would be fully considered. 


The St. Louis Electrical Congress.—In our June 
24th issue, we gave some particulars of the papers which are to 
come before several sections of the International Electrical Con- 
greis. We bave now received the following list of the subjects to 
come before Sections F. and G. :— 

8всттох F.—Flecirie Transportation.—Chairmav, De. Louis 
Duncan. Secretary, Mr. A. Н. Armstrong. í 


Ernst Danielson ..  .. Theory of Compensated Repulsion Motor. 
Fhilip Dawson ., . ». Eleotrification of British Railways. 
Herr F, J. Eichberg .. Bingle-Phase Electric Railways. 
Prof. Dr. F. Niethammer .. „„ Alternating r. Direct Current Traction. 
.. ee The Puffer Macbine in Railway Service and 


Prof. Dr. Rasch .. 
ita most Suitable Control. 
|, H. Armstrong o œ . The Electrification of Steam Lines. 
В. J. Arnold id m .. Electric Railways. 
Louis Dunoan . . General Review of Railway Work. 
J. B. Enie và "T .. Phe Storage Battery in Electric Railway 
Service. ? 
С. O. Mailloux T $5 .. (To be announced later.) 
. H. McHenry .. ... Some Qualifications of Electric Railway ^ 
Equipment for Trunk Lines. 
R. A. Parke T Vx „ Braking High-Speed Trains. 
WV. B. Potter. $s is . Electric па тате. 
F. J. Sprag ue .. The History and Development of the Electrio 
Railway. 
J., К. Rtillwell vs ae .. Notes on the Electrical Equipment of the 
Wilkesbarre and Hazleton Railway Co. 
H (j. оц — .. T ve .. Central Station F.conomics and Operation. 
W. J Wilgus .. } 105 .. Equipping the Central Terminal. 


Sectioy G. Electric Communtcation.—Chairman, Mr. F. W. Jones. 
зстеѓагу, Mr. B. Gherardi. | 


‘nor Don Julio Cevera Baviera.. Electric Communications in Spain. 

J. A Fleming, F. R. S. .. The Present State of Wireless Tele g raphy. 

^n Hesketh.. ate е .. А New Danger to Lead-Covered Aerial Tele. 
phone Cables. 

.. Simultaneous Telezraphy and Telephony. 

.. Telephony and Telectaphy in Japan. 

. System for Producing Continuous Electrical 

Oscillations. | 

ela Tonanne  .. «s .. Questions Connected with Rates and 
Management in a Telephone Fixchange. 

.. Printing Telegraph Systems. 


N 


‘aro O1 
оеп Us ves ee 


rr Joseph Hr ollos .. 


Barclay iu 

dert C. Crehor ‘ .. Rapid Teles raphy. 

ee De Forest -— .. Wireless Telegraph Receivers. 

ck P, Delany .. T" x Bap Telegraphy. 

nond V. Hayes.. Telephony. 

. Dommerque .. The Telephone Problem in Large Cities. 

ali A. Fessenden .. .. Wireless Telegraphy. 

„ae oe oe .. Features of Two-Strand Common Battery 
Systems. 

wr B. Miller эз . Problem. Automatic r. Manual Telephone 
Exchange. 

ckernell Per T .. Telephony. 

T. Fotts ec ee .. Printing Telegraphy. 

nuel Reber .. Ре .. Military Use of the Telephone, Telegraph, 
and Cable, 

отсе F. Sever "t .. Eleotrolysis of Underground Conductors. 

Anton „© ee .. Economical Features in Modern Telephone 
5 

ne tone  .. „+ .. The Theory of Wireless Telegraphy. 


› June 23rd, 1,776 adhesions to the Congress had been 
, and over 150 papers promised. 12 of these papers had 
»en delivered. Arrangements are now being completed 
log papers in advance of tne Congress, so that all that are 
in snfBcient time will be ready for circulation among the 
members at St. Louis. Efforts are being made to secure 
f the promised papers as possible in advance. 


Africam Notes (from our Durban correspon- 


ape Coleny).—Pians are being invited by the Umtata 
eil for a combined water and electric lighting scheme. 

 tzburg (NWatal).—The Town Council is going to extend 
in Alexandra and College Roads for the electric lighting 
ietricte and the Police Barracks and College, at а cost of 


1 ‘Natal).—At ә recent meeting of the Greytown Local 
eal with the lighting of the town by electricity, Messrs. 
ssler & Co., electrical engineers, of Pietermaritzburg, 
sent are running e mall plant there, offered the same to 
tor £1,000, and £600 to cover the necessary work in con- 
erewith. А revenue of about £400 per year. was 


Lee . | " 


Ladysmith (Natal).—The financial statement of the electric light 
department presented at the last T.C. meeting, gives а total expendi- 
ture of £15,171, while. the receipts amounted to £14,594, the 
expenditure in excess of receipts being £577. 

Johannesburg (Transvaal).— Meters. Jenkins & Co., of Durban, 
have just opened a branch of their electrical department in 
Johannesburg, at the corner of Main and Rissick Streets, having 
lately secured the contract for the. Johannesburg telephone 
exchange, the plant for which is now on the way out. Mesars. 
Jenkins & Co. are the agents for the '' Ericsson " telephone. 

Heilbron (O. R. C.).— The electric lighting concession lately granted 
to Messrs Harris, Lee & Co., electrical engineers, of Johannesburg, 
bas soon been put into practice for the Heilbron Electric Supply 
Co. Already 1,500 &-с.р. lamps have been applied for, of which 
1,000 are now installed. Applications for power supply to the 
amount of 20 н.р. have also been received. The erection of the 
plant is well in hand ; a Davey, Paxman loco.-type boiler is in posi- 
tion. The generators are to be Crompton p.c. macbines, at 240 
volts, with a capacity of 20 ку. each, direct coupled to Peache high 
speed non-condensing engines. There isa Berryman feed heater 
and a water-softening plant. A battery of accumulators is also to 
be installed, baving а capacity of 200 ampere-hours, with a hand 
regulated reversible booster. The switchboard is being supplied by 
the Electric and Ordnance Accessories Co., Ltd., for whom Messrs. 
Lee & Co. are agents. Distribution is to be by the two-wire 
system at 240 volte, the mains being of bare copper carried over- 
head on steel poles. The meters are to be of the Bastian electro- 
lytic type. The price for current is at а flat rate of 1s. 30, per unit, 
with special terme for power consamers. 

Another correspondent writes :— 

Transvacl.—'The annual report of the New Goch Gold Mines, 
Ltd., states that the generators now supplying current for the 
lighting of the property are to be diecarded, and the lighting done 
from the new direct-connected set; the rewiring for the new 
installation is under way. 

Cape Town.—'The directors of the forthcoming Cape Town 
Exhibition potify that the Torque Electrical Engineering Co., of 
Hammersmith (London, Eng.), Cape Town, and Jobannesburg, have 
made arrangements for lay ing down in a separate building in the 
Exhibition grounds a complete electric ligbting and power plant 
for the general lightiog of the Exhibition, and to meet the require- 
ments of exhibitors. The plant will be 2,000 нр. of the most 
recent design and construction, and will demonstrate the most 
modern applications of electricity to the purposes of lighting, power 
and heating. Some 1,500 нр. оё the above will be composed of 
high-speed steam dynamo sets There will also be employed 
producer gas in conjunction with high-speed gas engines 
coupled direct to dynamos, a mode of power production which 
is coming to the front as being particularly suitable to 
Colonial service. Polyphase currents, in conjunction with motors, 
will be available for the use of exhibitors, and will prove a feature 
of interest to engineers connected with the mining industriee. 
The general lighting of the Exhibition will be carried out by means 

of some 250 2,000-c.P. arc lampe, the lighting of the exhibitors’ 
stands, and of the advertising signe connected therewith, being 
carried out by means of incandescent lamps. (Some particulars of 
the contractors for the installation appeared under Contracts 
Closed last week. | 


Glasgow Corporation Telephone Accounts.—A 
meeting of the Telephone Committee was held on Tuesday after- 
noon to consider the annual accounts. After considerable discus- 
sion—somewhat heated when the Finance Committee was con- 
eidering them—they were approved. They show the total revenue 
for the year to be £49,639; working expenditure (including 
Post Office royalty, £5,007, and terminal fees, £958) amounted 
to £29,119, leaving & net revenue of £20,519, out of which 
£16,869 had to be met for interest on loans and sinking fund, 
leaving a surplus on the year's operations of £3,650. The surplus 
has been carried forward into the general depreciation fund account, 
which now stands at £5,743. As regards maintenance, it is stated 
that the whole plant is being efficiently maintained out of revenue. 
The capital expenditure for the year amounted to £50,050. 


Electrical Exhibition.—The Burton-upon-Trent elec- 
tricity department is holding an Electrical Exhibition in the Town 
Hall from July 12th to 16th. Some 26 firms have decided to be 
represented. The question of motor supply is being specially 
pushed, and numerous single-phase motors coupled to different 
machines will be shown in operation. Until a few months ago 
there was only 60 н.р. on the mains, but this has been increased 
to 234 н P., including connections made and applications in hand, 
and there is another 100 нр. inquired for; there is undoubtedly a 
good field for motors. 


Chatham Dockyard.—The members of the Dockyard 
Engine Fitter Apprentices' Association (H.M. Dockyard, Chatham) 
the other day ins the large electrical works and car-sheds of 
the Chatham and District Light Railways Co., at Luton, and also 
the generating station there. Mr. W. Jensen (the manager) con- 
ducted the party throogh the works. 


A Jamaica Disaster.— Central News dispatches from 
New York report that on Monday a terrible accident cocurred in 
the power honse of the electricity works. The accident was due to 
the. flooding of a large pipe conducting water into the works. 
“There were 60 men working in the pipe at the time, and all were 


. swept into fhe adjacent river by the terrific inrush of water. No 


fewer than 34 men were drowned,’and 17 others are missing." 
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Electricity Works Tables.— ADDENDA. 
Bromuzy (Kmwr)-—Add 1 Economic boiler, 1 Belliss-Parker 
enerating set; total capacity, 1,300 кү. ; max. load, 506 xw. 
ttery max. dis., 760 xw. | 

OHELTENHAM AND Снавгтон KrxGs.—Total capacity, 1,980 Kw. 
Max. load, 1,016 xw. Tudor battery, max. dis. 60 xw. 
Private lighting, 47,030; public lighting, 387 arc, 20 inc., 
3 Nernst; private motors, 6 = 35 H..; traction motors, 24 
of 35 н.р. = 840 mp. Total connections = 76,920 8-o.P. 
Lighting, 6d. to 34d. ; power, 6d. and 4d.; traction, 1 9d. to 
75d. Units sold, 1,469,937. Total costs, 1:46d. per unit. 

Cors.—Add 1 Curtis turbine, 1 B.T.H. dynamo. Total capacity 
1,850 Ew., max. load 906 kw. Total capital, £326,839. Pr. 
Itg. 34,335 ; pb. Itg. = 1,700 8.0 P.; pr. 145 = 1,0544 E..; 
tr. 68 = 1,292 н.р.; total conns. = 94,697 8-c.P. Increase 
10 per cent. Pb. Itg., атс £15 per ann.; pr. 2d. to 14. 
Units sold 2,490,428. Av. price (ex. tr.) 278d. Works and 
distribution costs 2:26d. ; total coste 2°72d. 

ExETER.—Bupply two-phase, 60 cycles per sec. 6 B. & W. boilers, 
4 Belliss- Westinghouse gen. sets, total 1,300 xw. Мах. load, 
440 Kw. Capital outlay, £80,000. Private lighting = 29,040; 
public lighting = 1,0718-c.P.; motors, 28 = 60 н.р. Total 
connections = 31,866 8-с.Р. Increase, 16 per cent. Price: 
private lighting, 5d.; public lighting and power, 24d. Total 
units sold, 430,000. 

HorsHau.—U.D.C. Opened 1902. Eng., J. B. Morgan. 230 and 
460 volta рс. 3 B. & W. boilers, 3 Reavell-G. E. Co. gen. 
sets, total 280 xw. Max. load 102 xw. E. P. S. battery, max. 
die. 125 gw. Callender and J. & P. cables, solid and armd. 
Private lighting = 4,364; public lighting = 639; motors = 
300; total connections = 5,303 8-c.P. Increase 53 
Price: private lighting, 7d. and 3d., or 6d.; public lighting, 
4d.; power, Sd. Мах. demand and flat rate. Unite sold, 
69,712. Average price, 5:225d. Works costs, 2:57d.; total 
coste, 3°76d. per unit. 

Newton Assor.—Max. load 72:5 kw. Battery max. dis. 168 Kw. 
Capital expended, £32,568. Pr. Itg. = 3,544; pb. ltg. 144 
Nernst ; pr. 8 = 262 R..; total conns. = 4,511 8-ОР. 
Pr. Itg. "i and 3d., or 6d. ; pr. 4d. and 144. or 23d. Max. 
demand and fiat. Units sold 29,015. Av. price obtd. 4'5d. 
Works and dietribution costa 2 8d. ; total costs 3:0d. 

Br. HELENS.—A тегере price obtained, 1:85d. per unit sold. Works 
and distribution costs, 554d. Total costs, 78d. 


Appointments Vacant.— Senior lecturer in electrical 
engineering for Manchester Municipal School of Technology (£350) ; 
headmasters and assistant lecturers are required for several de 
ments at the Belfast Municipal Technical Institute; shift eer 
for Manchester (£150); mains assistant (£2 бв.), and linesman for 
tramways, for West Ham. 


Local Authorities and the Supply of Electricity 
Bill.—An adjourned meeting of the conference of municipal 
authorities and companies owning electricity undertakings, convened 
for the purpose of considering proposed smendments of Electric 
Lighting Acts and Orders, was held on Monday at the St. Pancras 
Town Hal. The Mayor of Bt. Pancras (Mr. Т. Н. W. Idris) 

resided, and the Times records that he reported that Mr. Gerald 

lfour had stated that be was not prepared to receive a 
deputation, but that, as the Supply of Electricity Bill had been 
referred to a Select Committee, the best course for those interested 
would be to present their views to the Committee. Mr. Idris 
further reported that he had that day received a communication 
from the Hon. T. H. W. Pelham, the assistant secretary of the 
Board of Trade, who wrote that he was directed by the Board of 
Trade to state that they proposed to ask the Oommittee 
which had been appointed by the House of Lords to 
consider the Bill, to amend Clause 6, Sub-clause 1, by the 
addition of a proviso to the effect that the sub-clause should not 
apply to any provisional order authorieing a company to supply 
electricity (otherwise than in bulk or for power purposes only) so 
far as the order related to any district in which a provisional order 
was in force authorising the local authority to supply electricity. 
The chairman said that he had presented a petition on behalf of 
the conference against the Bill, submitting that, baving regard to 
the very large expenditure which bad been incurred in the estab- 
lishment of generating stations and to the great inconvenience and 
additional expense involved by reason of their being subject to 
injuncticne, provision should be made in the Bill whereby they 
might be empowered to carry on their undertakings in tbe same 
manner and with the same exemption in case of actions for nuisance 
as would have been the case if they had been expresely authorised 
by Parliament to use the lands in question for working and using 
generating stations and plant thereon. 

The conference confirmed the action of the cbairman in pre- 
senting the petition on behalf of the conference, and thanked him 
for his promptness and courage. They also agreed to a proposed 
amendment of the Bill by the following addition to Clause 1. 


4, Where any local authority, company, or person having statutory powers cf 
supplying electricity in any area аге, at the date of the passing of this Act, 
working and using, or have, prior to the passing of this Act, worked and used 
any generating, transforming, or distributing station upon any lands not 
specifically authorised by Act of Parliament to be taken or used for that 
purpose, or have, prior to the passing of this Act, acquired, or contracted to 
acquire, any such lands for the purpose of erecting thereon any such station, 
the Board of Trade may, by provisional order, autborise such local authority, 
company, or perton to use or continue to use such lands for working and 
using thereon & genernting, transforming, or distributing station. 


It was resolved to approve the action of the Shoreditch Con- 
ference in opposing Clause 6. А committee of five, with the 
Mayor of St. Pancras ав chairman, was appointed to watch the Bill 


r cent. 


through the Committee stage the House of Lords, of and they were 
empowered to engage counsel and give evidence before the Select 
Committec. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements.) 


Central Station Engineers.—Last Saturday week the 
second annual outing of the staff of the Btepney Borough Council 
Electricity Department tcok place to Margate. Dinner was served 
at Munn's Hotel. In the unavoidable absence of Mr. W. C. P. 
Tapper (the engineer), the chair was taken by Mr. A. J. SOMER- 
VILLE. In the afternoon many of the party enjoyed a trip on the 
electric cars to Broadstairs and Ramsgate, where tea was partaken of. 

The York Committee recommends the appointment of Mr. F. E. 
WiILEMeonx, of Redhill, Surrey, at present engineer-in-charge of the 
Reigate Corporation Electricity Works, to the post of engineer-in- 
charge of the York Electricity Works. 

The Derby E.L. Committee has increased the salaries of Mr. W. J. 
Cox, shift engineer, and of Mr. Laks, shift engineer. 

Mr. T. W. PECcEBAM, who for the past three years has been second 
as3istant-engineer at Hastings Corporation Electricity Works, has 
obtained the post as assistant to Mr. Leonard Andrews, managing 
director of the Key Engineering Co, Ltd. Mr. Peckham was 
formerly a pupil of Mr. Andrews, of Hastings. 

Mr. J, A. DoNACHIE bas been appointed resident engineer at the 
Scottish House-to-House Electricity Co.'s generating station at 
Coatbridge. ` 


Electric Tramway Ofticials.—The Derby Corporation 


Tramways Committee has appointed Mr. Omas. Berca, of Stock- 


port, as motor instructor and car-shed superintendent, and Mr. 
Ско. Torrid as tramways inspector. 

Out of 46 applicants Mr. J. GaLuoway, of Blackburn, bas been 
appointed superintendent of the car depo! by the Tramway Com- 
mittee of Rochdale T.C. The salary is £150 а year. 


General.—Mr. С. ALMENRADER, who has been with 
Mr. F. Winter (London agent for Messrs, Dr. Heinr, Traun & Sons), 
has been appointed assistant manager. Mr. Almenrader has been 
connected with Mr. Winter's office for the past 18 years. 

Mr. F. W. TAYLOR, the district manager of the National Tele- 
phone Co., at Reading, has been promoted to the district manager- 
ship at Brighton. On Monday, last week, the staff presented him 
with а silver tea service. Mr. Taylor will be succeeded at Reading 
by Mr. J. SINOLE AIR TonBas, of Greenock. 

Mr. WarTzR PHILLIPS, late electrical engineer to the Lagos 
Government, has been appointed consulting electrical engineer to 
the firm of N. Wadia & Sons, of Bombay; he leaves by the 
88. Victoria on 15th inst. | 


NEW OOMPANIES REGISTERED. 


Hunter Electric Candle Lamp Co., Ltd. (81,387).—This 
company was registered on June 98th, with a capital of £8C0 in £1 shares, to 
acquire certain inventions relating to electric incandescent lamps and fittings, 
and letters patent and benefit of application relating thereto, to adopt agree- 
ments with N. Burt & Co. and С. С. Regnart, and to carry on the business of 
manufacturers of and dealers in electric candie lamps and fittings, &с. The 
first subscribers (each with one share) are:—H. D. Blewett, 211-4, Gresham 
House, Old Broad Street, E.C., insurance broker; Н. О. Regnart, Stone Hall, 
Winchmore Hill, Middlesex, solicitor; Н. S. Cooper, 100, Warriner Gardens, 
Battersea Park, S. W., clerk; C. C. Kegnart, Dunkeld, Pinner, electrician 
C. H. Burt, 195, Wardour Street, W., electrical engineer: W. Last, The 
Chestnuts, Grove Park, Chiswick, manufacturer; апа A. Chalbers, 28, Selwyn 
Road, Harlesden, N. W., clerk. No initial public issue. The number of 
directors is not to be less than three nor more than four: the firatare С. С. 
Regnart, C. Н. Burt, W. Last and E. Dunand; qualification, £100; 
remuneration as fixed by the company. Registered ottice, 17, Newman Strect, 
Oxford Street, W. 

Ltd. 


Magnetic Separator, (81,392).—This company was 
registered on June 28th, with a capital of £1,250 in 5з, shares, to adopt an 
agreement with J. T. Dawes, J. M. Moss, W. de Wolf, H. Higginbottom, P. 
Higson, Margaret Thompson, A. Collier and A. R. Davis, &nd to carry on the 
business indicated by the title, апа that of ironfounders, electrical and 
mechanical engineers, manufacturers of scientitlc, agricultural, industrial and 
other machinery, too] makers, brass founders, metal workers, boiler makers, 
millwrights, machinists, iron and steel converters, smiths, woodworkers, 
metallurgists, &o. The first subscribers are:—J. T. Dawes, The Lilacs, 
Pentatyn, N. Wales, mechanical engineer, 160 shares; J. Mr. Moss, Lian- 
fairtalhaiarn, N. Wales, secretary, 160 shares; W. de Wolf, Ardmere, Hesketh 
Park, Southport, merchant, 107 shares; Н. Higginbottom, 116, Portland Street, 
Manchester, merchant, 107 shares; P. Higson, 42, Spring Gardens, Manchester, 
chartered accountant, 124 shares; Mrs. M. Thompson, Gienville, Stacksteads, 
107 shares; and A. К. Davis, 82, Blackfriars Street, Manchester, consulting 
chemist, 107 shares. No initial public issue. The number of directors ів not 
to be less than three nor more than seven; the first are J. T. Dawes, J. M. 
Moss, H. Higginbotton, W. de Wolf and A. R. Davis; qualification, £50; 
rotons Hon as fixed by the company. Registered office, 87, Tithebarn Btreet, 
4 verpoo L] 


Camberley Electric Supply Co., Ltd. (81,400).—This company 
was registered on June 29th, with a capital of £1,000 in £1 shares. The objects 
and i otber 17 are the same as in the Brentfard Electric Supply Co.,; 

. (q. v., p. 67. . 
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Brentford Electric Supply Co., Ltd. (81,399). —Тыв company 
was registered on June 29th, with & capital of £1,000 in £1 shares, to carry on 
the business of electrical and mechanical engineers, contractors, electricians, 
suppliers of electricity, manufacturers of electrical apparatus, carriers of pas- 
sepgers and goods, owners of railways and tramways, generators, accumulators, 
transmitters, tranaformers, users and suppliers of light, heat, sound, and power 
by electricity, galvanism, magnetism, or otherwise, &c. The first subscribers 
‘each with one share) ага:—Ё', W. Reynolds, Edward Street, Blackfriars Road, 
S.E., manufacturer; Е. E. Savory, Bourne, Farnham, Surrey, director; H. В. 
Renwick, Burnham, Roehampton, secretary; F. C. MoQuown 194, Regent's 
Park Road, N. W., electrician; A. S. Cobden, 28, South Villas, Camden Square, 
N. W., chartered accountant; A. D. Dallas, 58, Egerton Villas, S. W., engineer; 
and J. J. Lightfoot, 89, Hanover Road, Plumstead, clerk. No initial public 
issce. The subscribers are to appoint the first directors. Registered office, 
Moorgate Court, Moorgate Place, Е.С, 


Hayward’s Heath Electric Supply Co., Ltd. (81,403).—This 
company was registered on June 99th, with a capital of £1,000 in £1 shares, to 
carry on the business of suppliers of electricity light, heat, motive power or 
otherwise, electricians, mechanical engineers, manufacturers of and dealers in 
spparatus and articles used in connection with the generation, distribution, 
supply, aocumulation and employment of electricity, &. The first subscribers 
(each with one share) are: — F. W. Reynolds, Edward Street, Blackfriars, S. E., 
manufacturer; F. C. McQuown, 194, N.W., electrician ; 
Н. B. Renwick, Burnham, Roebampton, 8.W., F J. G. Shortis, 4, 
Bradford Villas, Hindes Road, Harrow; Registrar J. J. Lig sloot, P, Hanover 
Road, Plumstead, clerk; J. Hazard, Melrose, Muswell Avenu uswell Hill 
clerk ; and T. F. Bickford, 10, Moorgate Street, E. C., solicitor. No initial 
publie issue. Registered without articles of association. Registered office, 
Moorgate Court, Moorgate Street, Е.С. 


Lewis Motor Co., Ltd. (81,425).—This company was registered 
on June 90th, with a capital of £9,000 in £1 shares, to acquire and become 
licensors of patents for electric motors, dynamos and other electrical appliances, 
with а view thereto to adopt an agreement between F. M. Lewis, of the first 
part, the said F. M. Lewis, B. P. Scattergood, C. H. Johnson, А. R. Chorley, and 
the Electric Construction Co., Ltd., of the second part, and this company, 
of the third part, and to carry on the business of manufacturers of electric 
motors and dynamos and other electrical goods and appliances, electricians, 
electrical, metallurgical, mechanical, and chemical engineers, suppliers of 
electricity, contractors for the construction and equipment of tramways and 
railways with electric or other mechanical power, &c. The first subscribers 
(each with one share) are :—W. Firth, 8, Alexandra Crescent, Ilkley, solicitor ; 
Mrs. E. M. Scattergood, Moorside, Far Headingley, Leeds; E. Lupton, 27, 
Whitehall Road, Leeds, cloth manufacturer; F. Н. Portway, 1-9, York Place, 
Leeds, woollen merchant; Dr. A. E. Porter, 41, Park “qaare, Leeds; Н. H, 
hitson, St. Ann’s Lodge, Burley, Leeds, ironmaster; and R. A. Wilson, West- 
eid, Armley, Leeds, bank olerk, No initial public issue. The number of 
directors is not to be less than three nor more than seven; the first are 
К. M. Lewis, B. Р. Scattergood, and A. R. Chorley; remuneration as fixed by 
ihe company. Registered office, 4, South Parade, Leeds. 


egent’s Park R 


CITY NOTES. 


Electric Construction Co. 


Tas directors’ report to be submitted to the meeting to be held on 
Thareday, July 14th, at Winchester House, at 12.30 p.m., reads :— 


The net profit of the year is £14,773 1s. 2d., and adding £4,891 18s, 10d., brought 


irom last year, the amoznt available for distribution is. £19,167 15 0 
Your directors recommend that this profit be appropriated 
as follows :— 
Dividend at the rate of 7 per cent. per annum 
on tbe preference shares (to be. paid on | 
July 80th next) a n «Ӯ 4894 18 0 
Dividend at the rate of 4 per cent. on the 
crdinary shares (to be paid on July 80th 
next) vx s "n oe 33 e 8968 0 O0 
To general reserve fund (which will then 
amount to £32,000) s ба s xa 2,000 0 0 
Balance carried forward to next account oe 3,806 8 0 
£19,167 15 0 


The year has been marked by excessive competition among the manufac- 
turers of electrical machinery, and the company's manufacturing profit has 
;nevitablg suffered. The competition still continues and the margin of profit 
at present prices is small, The orders in the books include important con- 
tracta with the London County Council and the Great Western Railway Co, 
Ucvenue bas been charged as formerly with £5,000 for depreciation, also with 
шаіоепапсе and all renewals of plant. The depreciation &coount now 
amounts to £53,000. The relations with the employes continue satisfactory, 
and the usual bonus, but reduced proportionately with the dividend, has been 
na arded to all who have for twelve months given good and zealous service, 
The balance-sheet shows an роцат improvement іа the financial position. 
: be company's interest in the Crystal Palace District Electric Supply Co., Ltd., 
a nich was taken over from the old corporation, has been sold; and the Madras 
"'ectrio tramways undertaking has been transferred to the Madras Electric 
Tramways (1904), Ltd., in consideration of £50,000 in cash, and £70,000 in fully- 
paid shares of tbat company, which, on the basis of last year's profite should 
eld a dividend of 6 percent. The cash thus realised has provided for repay- 
ment of the advance from the company's bankers. As the general reserve fund 
vas partly made up of profit on other assets of the old corporation previously 
realised, that account has been debited with £4,000 to meet the loss in realising 
inese properties. The company’s future income will benefit by these realisa- 
Mons. 


British Aluminium Co. 


MR. H. WoLrENDEN presided at the annual meeting of this com- 
pany held at Winchester House on Tuesday, in the absence of 
Mr. J. D. Bonner, who was in attendance at the House of 
Commons in connection with the compapy’s Loch Leven water- 
power scheme. 

The CHAIRMAN in moving the adoption of the report (Exz0- 
TRICAL Hmvimw, July 1st), said that it indicated that the company 
bad progressed a long way, during 1903, towards again becoming 
һ dividend-peying concern. He quoted to show the great 
improvement in its financial condition, which resulted from the 
large net profit which they had made during the year, instead of 
a loss of £3,392, as in 1902. The position was more satisfactory 
tban the figures might seem to indicate, as the profit would have 
been considerably larger if the whole of the aluminium they had 
sold had been produced during the year. As an actual fact they 
they only produced 60 per cent. of that which they sold, the 
balance being taken trom old acoumflations of stook Which it was 


desirable to convert into cash even though its realisation did not 
add to the profits. With a large increase in the production, the 
profits would be materially enhanced. They were selling all the 
aluminium they were now producing, and effecting some 
reduction in stocks in addition. Last year they sold over 30 
per cent. more than in 1902, and during the six 
months of this year ended at June 30th, the rales were 

by 30 per cent. than for the corrcspondiog period of 
1903. This extension in sales was of а thoroughly sound character, 
for it was not due to any great development in any one direction, 
but was generally spread. It was gratifying that there was no 
indication of any cessation in the progress. The board had decided 
to suspend the manufacture of carbide, and apply the whole of 
the power at Foyers to the production of aluminium. In regard to 
the development of the Loch Leven water-power scheme, they had 
come to the conclusion that they ought not longer to delay its 
development. It involved a large capital outlay, and they had 
a deep sense of the е Аранин d they were incurring. The 
prospect was such that it was important that the increased 
power should be rendered available for the purposes of the com- 
pany, and they had accordingly a Bill passing through Parliament 
which would in due course pass, modifying the powers conferred 
upon them in 1901. A little later on they would submit for share- 
holders’ approval proposals for providing the necessary capital, 
although they did not contemplate making any issue until they had 
before them the results of the current year's trading, which they 
believed would be highly gratifying. They anticipated that they 
would be such as would enable the company to recommence the 
payment of dividends. They were now earning substantial profite, 
but they must remember that they were at present only at the dawn 


‚ of their improved circumstances. 


Mr. Е. BoB1iNow seconded the adoption of the report. 

Several shareholders asked questions ting the Loch Leven 
scheme, and in reply, it was stated that the carbide plant would 
remain tn situ until they found it possible to resume its operation 
after they had ample power for the production of aluminium. The 
Loch Leven scheme would be much larger than the Foyers under- 
taking, and the manufacture of aluminium would be principally at 
Loch Leven. There was not the least necessity for thinking about. 
reconstruction of the company. No additional capital would be 
raised for the Foyers scheme ; it would be exclusively for Loch Leven. 

The report was adopted. 


- The Electric and General Investment Co. 


Тніз company meeting was held on Wednesday at Winchester 
House, Old Broad Street, Mr. George Herring presiding. 

The Онлтвмах, in proposing the adoption of the report, said he 
was sure they were very sorry to submit such a report, considering 
the prosperous reports they had hitherto presented. Whilst they 
regretted it for the sake of the sharebolders, they were also bound to 
regret it very much for their own sakes, as they held about one-third 
of the eapital of the company. They had always stated tbat the 
prosperity of the company was dependent more or less on the elec- 
trical industry, aud that industry, for some reason that he could not 
account for, was, at the present moment, under а cloud. He could 
not account for it, because the lighting companies were doing very 
well indeed, and as regarded the traction companies, they were 
all paying good dividends. Despite all that, the market for 
industrial electric securities was not good. However, he did not 
think that, on the whole, they had done very badly, for they had 
managed to pay a 10 per cent. dividend on the paid-up capital. 
Although their profit was less than usual, they had made 
a profit of £15,804, and they bad got nearly £8,000 to 
рау the dividend, including the £1,000 they had already 
paid. The unfortunate thing was that the dulness of the 
market in these electric industrial securities had caused the board 
to consider that it would be imprudent not to add the sum of money 
—£5,813—that they proposed to add to the contingency fund. He 
hoped they would agree that the directors were right in so acting, 
and would believe that it was in the interests of the shareholders as 
well as of themselves. The sundry creditora appeared in the 
accounts for £45,730, but, with the exception of a very small amount, 
the whole of that eum had been paid since the accounts had been 
issued. The reason they had thought jt right to add so much to 
the contingency fund was because the securities they held did not 
at the present market value represent the £297,000 at which they 
stood the books. With one or two exceptions they were all 
e shares, and he need hardly say that they had no 
intention of selling any of them at the present depressed prices. 
He would like to remind the shareholders that since 1891 they bad 
given them back in dividends £3 18s. 14d. per share on their £1 
share, and therefore he thought they ought to submit with a good 
grace to this redaction in the dividend, and hope that the com- 
panies in which they were interested would soon find their shares 
go back to their normal prices. 

Mr, J. B. BRíAITHWAITE, jun, seconded the motion, and the report 
was adopted. i 


British Electric Traction Co. 


TRR directors’ report to be presented at the meeting to be held 
at Winchester House on Monday next, July 11th, at 12 o'clock 
noon, reads as follows:—The profit and loss account for the year 
ended March 31st, 1904, shows that the total amount for appropria- 
tion, including £24,913 brought forward from last year, is £274,730. 
The premiums, amounting to £90,043, received in respect of deben. 
ture stock issued during the year, Бате not been brought into this 
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account, but have been carried direct to reserve. The following 
amounts in respect of interest on debenture stock and dividends on 
shares, have already been paid or provided for, viz. :— 


Interest on 5 per cent, perpetual debenture stock forthe year .. £69,056 13 6 
Interest on 44 per cent. second debenture stock to March Bist, 
1904 os ee ee ee oe ee ee ee ee ae 1,049 0 6 
Dividend at the rate of 6 per cent. per annum on the preference 
shares for the year es EN ak vs „> we T 92,896 9 6 
Interim dividend at the rate of 6 per cent. per annum on the 
ordinary shares for the half-year ended September 30th, 1908 39,090 6 0 
Leaving a balance of £78,134 15s. 94., which the directors pro- 
posa should be applied as follows: — 
Dividend at the rate of 6 per cent. per annum 
on the ordinary shares for the half-year 
ended March 81st, 1904 .. " ee .. £89,990 6 0 
Carried forward to next account .. 2s 89,148 9 9 
78,188 15 9 
£274,730 4 3 


The sale of the Poole undertaking to the Bournemouth Corpora- 
tion will be brought into the next year's accounts, although had the 
price been settled without recourse to arbitration it would have been 
included in the past year's accounts. | 

Capital.—During the past year £232,407 5 per cent. perpetual 
debenture stock has been issued. An issue has also been made of 
£250,000 43 per cent. second debentare stock. The subscribed share 
and debenture capital at March 31st, 1904, was :— 

£1,388,010 in ordinary shares of £10 each. 

£1,564,870 in 6 per cent. cumulative preference shares of £10 each. 

£1,256,225 in 5 per cent. perpetual debenture stock, А 

£260,000 іп 44 per cent. second debenture stock. 

Since the closing of the books, arrangements have been made with 
a syndicate for the sale of £50,000 5 per cent. perpetual debenture 
stock, and for an advance to the company of £550,000 by instal- 
ments, with a view to the development and completion of under- 
takings in hand, and an option has been given by the company to 
the syndicate to call for allotments, at any time before December 
31st, 1905, of debenture stocks and sbares of the company, the pro- 
ceeds of any of such allotments to be applied in the first instance to 
repayment of the above advances, with interest at the rate of 44 per 
cent. per annum. The present policy of the directors is to limit as 
far as possible the further capital commitments of the company. 

During the year considerable progrees has been made in the 
development and consolidation of the company's interests in the 
associated undertakings. i 

New Lines.—Bince tbe date of the last report, 33:65 route miles 
of new or reconstructed tramways and light railways have been 
opened for traffic, by electric traction on the overhead вуеш, 
namely:—At Airdrie and Coatbridge, 34 miles; Auckland, New 
Zealand, 1:8 miles; Parrow, 3:5 miles; Birmingham District, 
7:6 miles; Gateshead, 175 miles; Potteries, 19 miles; Worcester, 
4'9 miles; Yorkshire Woollen District, 8:5 miles. 

Total Mileage.—The total mileage of lines in operation by the 
company and all its associa‘ed companies, by electric traction, 
steam and horses, at December 31st, 1903, was 327 44 as against 
288 77 in the previous year; and the mileage of omnibus routes was 
68:87 as against 71 62. . 

Passengers.—The total number of passengers carried on the lines 
open for traffic in 1903 was 219,714,189, showing an increase of 
£9 per cent. upon the preceding усаг; and the total traffic receipts 
amounted to £1,162,005, showing an increase of 26 рег cent. upon 
the preceding year. 

Electricity Sold.—The total amount received for electricity, sold 
by tbe associated electric power and lighting companies in 1903 
was £40,345, showing an in-rcase of 50 percent. upon the preceding 
year. 

Birmingham.—The company’s investments їп the tramway com- 
panies in Birmingham and tadjacent districts have been merged in 
the Birmingham and Midland Tramways, Ltd., whore capital has 
been increased to £1,050,000, and a joint committee of the boards 
of the following associated companies has been constituted to 
operate about 95 miles of the companies’ tramways and light rail- 
ways in the district :— . ~ 


Birmingham and Midland Tramways; City of Birmingham Tramways Co. 
Dudley, Stourbridge and District Electric Traction Co.; South Staffordshire 
Tramways (Lessee) Co.; Wolverhampton Distriot Electric Tramways. 

The directors believe that these arrangements will lead to in- 
cressed economies in working, and enable greater travelling 
facilities to be afforded. These arrangements should also enable 
the further capital required by these companies to be raised inde- 
pendently of the B.E.T. Co., and an issue of £200,000 debenture 
stock has recently been made by the Birmingbam and Midland 
Co. The Corporation of Birmingham having decided to municipalise 
the tramways within the city, a Bill was promoted ір the last 
session of Parliament by the companies in conjunction with seven 
local authorities, to authorise (inter alia) running powers over the 
tramways of the Birmingbam Corporation after the expiration of 
tbe leases in 1906 aud 1911, on terms to be agreed, and, failing 
agreement, on terms to be settled by arbitration. The Bill was 
strenuously opposed by the Corporation, and the clauses relating to 
running powers were strack out by Parliament. Temporary agree- 
ments bave since been made with the Corporation in regard to some 
of the routes. i 

Metropolitan Electric Tramways and Power.—¥Further progress 
has been made by the Metropolitan Electric Tramways, Ltd., with 
the important scheme of tramways in North London and light rail- 
ways in Middlesex and Hertfordshire, and the first section cf about 
6 miles will, it is expected, be opened fcr traffic on the overhead 
system of electric traction in the course of a few weeks. The 
Metropolitan Eleciric Tramways Oo. has also purchased from the 
B.E.T. Co. all the shares in the North Metropolitan Electric Power 
Supply Co., which owns Acts of Parliament giving the right in 
perpetuity to supply electricity in bulk over an area of about 325 


square míles north of London, and en extensive business is in course 
of being established. A large power house has been ereoted at Enfield, 
and another power house at Willesden has been acquired from the 
Urban District Council, who were advised that it would be more 
economical to purchase electricity from the Supply Co. in bulk 
than to generate it themeelves for the purpose of retail distribution 
under their electric lighting order. The undertaking of the 
B.E.T. Co. to provide capital for the Metropolitan Tramways Co. 
to the extent of £500,000 has been fully discharged. 

Auckland.—The Auckland Electric Tramwaye Co., in which the 
company holds ordinary shares of the amount of £287,360, has 
during the past year opened for traffic all the city lines, and some 
of the suburban lines. The results of the first year’s working are 
very satisfactory, and indicate that the company possesses a valu- 
able property. The Auckland Co. has, independently of the 
B. E. T. Co., raised £280,000 by the issue of debenture stock, and 
has discharged its debt of £150,000 which was guaranteed by the 
B.E.T. Oo. 

Poole and District,—The agreement made by the Poole and Dis- 
trict Electric Traction Co. with the Bournemouth Corporation for the 
sale of the undertaking and rights of that company to the Corpora- 
tion has been confirmed by Act of Parliament, and the sum to be 
paid by the Corporation is now awaiting the award of the umpire. 
The company holds about three-fifths of the capital of the Poole 
company. 

Brighton and Worthing.—This company has obtained an Act of 
Parliament authorising the conversion to electric traction of the 
Brighton and Shoreham Tramways and the extension of the lines 
to Worthing. The tenure of the greater part of the lines is for 42 
years, with a purchase clauge favourable to the company. The 
Hove and Worthing Electric Tramways, Ltd., has been registered 
to take over the undertaking. Acts of Parliament have also been 
obtained authorising the construction of tramways in the 
neighbourhood of Croydon, and it is proposed to transfer these 
powers to the County of Surrey Electrical Power Distribution Oo., 


Ltd., whore title it is proposed to alter to tbe South Metropolitan 


Electric Tramways and Lighting Co., Ltd. The company’s powers 
for the compulsory purchase of land authorised by the Welling- 
borough and District Tramroada Act, have been exercited. Tbe 
Act gives the company a perpetual tenure of the lines which are 
to be completed by July, 1905. The directora regard these rights 
as valuable assets and they are included at cost in the balance- 
sheet. | 


Pontypridd.—The Pontypridd and Rhondda Valley Tramways, 


are in course of being sold to the local authorities under the com- 
pulsory clauses of the Tramways Act, 1870, the efforts of the com- 
pany to obtain extensions of tenure which would justify con- 
verting the lines to electric traction, having failed. The sums to 
be paid by the local authorities are cxpected to cover the purchase 
price paid by the company for the undertaking, but the expenses 
incurred in the unsuccessful endeavours to obtain extensions of 
tenure, have been written off as lost. 

Yarmouth.—The Yarmouth undertaking is also likely to be 
purchased by the Corporation under the terms of Beo. 43 of the 
Tramways Act, 1870, the company having failed to come to an 
arrangement with the Corporation in regard to extension of tenure 
and electrical conversion. Їп this case also the price to be paid by 
the Corporation is expected to cover tbe sum paid by the company 
for the undertaking and the other expenses have been written off. 

Swansea.—In February last an important decision was given by 
Mr. Justice Buckley affecting the tenure of the tramways of the 
Swansea Improvements and Tramways Co. The Corporation of 
Swansea made an application to the High Court of Justice for а 
declaration of their rights of purchase of the tramways, and the 
decision of the Court entirely confirmed the view of the company 
that the Corporation’s rights of purchase of the different sections of 
the lines arise at different periods, the first section only being 

urchaseab'e in 1906, and that upon any such right of purchase 

ing exercised, the Corporation is bound to grant the company a 
lease of 21 years of the section purchased, and that, during the con- 
tinuance of any such lea:e, the Corporation is unable to purchase any 
other section. 

Motor- Buses.— The directors have given much attention to the 
question of motor haulage and motor-omnibntes, and have entered 
upon teveral experimental enterprises but, во far, without obtaining 
satisfactory results, and all the expenses incurred have been written 
off. Experience, however, has been gained in connection with the 
new industry, which is likely to be of value to the company in 
future, 

The Brush Co.—No return bas yet been received upon tbe 
ordinary shares held by the company in the Brush Electrical 
Engineering Co, in which the company is now largely interested, 
but that company has made satisfactory progress duriog the рам 
year. 

Shanjhai.—'The company and the Brush Co. jointly obtained а 
concession for electric tramways at Shanghai, on condition that sub- 
stantial commencement of the works should be made within one 
year from April 21st, 1903. In view of the political outlook in the 


-East last year, an application was made for extension of time, whicb 


the municipality declined to grant. There wae, therefore, no alter- 


native but to accept the suggestion of the municipality and to with- 


draw from the business, аз the directors felt that the expenditure of 
a large capital on tramways in Shanghai at the present time could 
not be justified. ` 
Bombay.—The Brush Co. has secured a valuable interest ia a con- 
cession for electric lighting and tramways in Bombay, and the works 
for electricity supply are being proceeded with, but the electric tram- 
way enterprise is delayed by various nt gotiations, and by arbitration 
dings between the Corporation of Bombay and the existing 
owners of the tramways. 
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Management.—The board having decided that the extensive 
businese of the company necessitated the appointment of more than 
one managing director, Mr. Raworth was appointed, in 1901, an 
additional managing director, with the title of technical director. 
Mr. Raworth baving resigned this position, as from April 1st last, 
while retaining his seat on the board, Mr. Hilton and Mr. Madgen, 
members of the board, who bave, during the past few years, acted aa 
executive directors, have been appointed managing directors jointly 
with Mr. Garcke. | 

The following comparative table of three years’ working, which 
bas been supplied to us, will be of interest :— | 


1901 1902 1908 
Passengers oarried .. oe eo 97,671,747 170,840,466 219, 714, 189 
ute mileage .. .. ex ve 294 860 896 
ssengers carried per route-mile..- 892, 217 473,168 554,884 
Тас receipts .. Vx x . . £568,360 £922,635 £1,162,005 

Traffio receipts per route-mile  .. £1,918 £2,568 £2, 
Share А d ap.  .. 28,000,000 42,758,615 £2,697,868 
Debentures issued, Paid up £810,908 £1,059,572 £1,491,178 
e es 05-0 5.. o. £2,810,906 £3,818,187 £4,888,544 

ом of reserve fund. . £459,705 £550,042 £580, 
profit А ix - .. £203,270 £288,961 £290,123 
General and special expenses a £18,412 £18,073 £9,987 
Debenture and other interest 84,006 £45,166 £13,820 
Eiern dividend .. £54,847 £74,160 £92,896 
inary dividend vis es . £71,511 £105,437 £79,980 
тте or amounts written off £28,510 £3,052 £20,202 
Атту forward se -— 900 £27,488 £24,912 £38,148 


* This item includes administrative and other expenses chargeable after 
arnving at gross profit, 


Thomas Parker, Ltd. 


Фив annual meeting was held at Wolverhampton on Monday, Mr. 
C. T. Mander presiding. 

The CHaIRMAN, in moving the adoption of the report (which 
appeared in the columns of the ErzcTrRICAL Reviaw last week), 
aid, although the company had instituted changes and improve- 
ments in the business which had had most beneficial and far-reach- 
ing effects, they had, unfortunately, coincided with a period of great 
Aepresion and competition, so that the profit made was not, in the 
directors’ opinion, sufficient to pay a dividend, and they did not 
consider it was advisable to draw on the reserve fand. He did 
#6t think it would be policy at a public meeting of the company to 
ко into particulars with the shareholders, bnt the board or ataff 
who were in attendance would be very pleased to meet any share- 
holders who wished for any further information, and go into full 
details with them. It was, of course, only technical people and 
managers of works who could fully understand the problem, but 
they had various friends with tbese qualifications amongst the 
shareholders, and they would no doubt appreciate the work that 
had ben put iato the concern, and recognise that they were in 
всей company this year in having to Lewail the difficulties of 
making profits. As he told the shareholders at the last meeting, 
the types of electrical machinery had entirely changed during recent 
years, and they were glad to вау that their modifications of design 

completely met the requirements of the market. They 
appeared to have been suffering from the same complaint that they 
in nearly all the manufacturing companies which bad given the 
result of their year's working. The general cry was that there did 
not appear to be sufficient orders to go round and keep people busy. 
As mentioned in the directors’ report, they bad considerably in- 
creased the amount of work turned out from the shop during the 
= year, but the value of the orders taken showed a decline in“ 
parison with the year before. This was due to the first six 
months, but he was glad to say that the orders for the last six 
menths of the year were much more satisfactory and up to the 
Average. This they looked upon as a promise for the future. The 
économies and modifications in their methods had enabled them to 
reduce their prices very considerably, and this was probably the 
reason why the orders in the latter period of the year were more 
satisfactory, but, of course, the result of this was that more work had 
to be turned out to get the same value. They had beea able to do 
this, and at the same time reduce the number of their hands, prac- 
tically dispensing with the night shift, so that they bad тост in 
thé place to increase their hands once more, and so increase the 
ср when the pressure of orders was sufficient to warrant them 
g во. Of course, there was a point at which it did not pay to 
reduce prices any forther, unless they could be justified with 
farther economies. The amount of labour expended on electrical 
machinery at the present time was reduced to a minimum, 
and in materia] they had taken full advantage of.the competition 
іё other branches of engineering to get everything at the 
lowest price consistent with their reputation for first-class work. 
Tbey were hoping that the continuation of this car:ful policy would 
give sufficient work to increase the number of tbeir workpeople 
again, and so increase the turnover still further during the pre- 
sent year, and as the standing charges were not likely to go up, the 
fall profit on any extra turnover would be entirely to the good. The 
fact of the matter was that they had been practically creating а 
dow business, and the sbarebolders must look upon the work of the 
last year or two, to а certain extent, as the preliminary nse period 
in a new concern. Tbey had to look back upon eight years in which 
Rey had paid dividend amounting to 66 per cent. of the total 
espital, and they bad built up a reserve fund of £17,500, so that 
although they regretted not being able to maintain this level, they 
guest accept the ordinary fortunes of the manufacturers’ business, 
take the good years with the bad ones. The board considered 
the company was in s first-class position to meet the future, 
and he did not see why, considering that the board and the staff 
were af one in their views and that there was no divided interest in 


the concern whatever, and again considering the small capital, they 
should not be entering into another period of prosperity. It was 
something that they had managed to make the great changes and 
had been able to get about £1,500 to the good, after writing off 
depreciations to the fall extent that they did in previous years. 
In comparing the profit shown in the present balance-sheet with 
last year 16 must be remembered that the last balance-shcet in- 
cluded about £2,000 carried forward from the previous year, 
whereas the present balance-sheet has only £148, so that the 
difference in the profits of last year and the year before was not so 
much as it appeared. Some sbareholders last year objected to the 
board only paying 6 per cent. instead of 10 per cent. as in previous 
years; the present condition proved that the directors’ action was 
advisable, and the present recommendations were on the same lines 
—that was, of building а good foundation for the new state of things, 
wbich would be strong enough to bear the ordinary fluctuation of 
trade and business, 

Mr. R. AgMsTBAD seconded the resolution, remarking that the 
company was able to show a little profit, and that they were on tbe 
threshold of another period of prosperity. The worke, he said, 
were in such а condition that they were able to cope with any 
orders that might arise, and they were trying to open up a larger 
area from which to draw orders. 

The report was adopted, several shareholders expressing еш 
dissatisfaction with the state of the busine ss. 

Mr. Thomas was re-elected a director of the company, as was 
also Mr. J. E. Underhill (who filled the vacancy caused by the 
resignation of Mr. Thomas Parker in February last). Mr. W. A. 
Neleon was again appointed auditor. 

A vote of thanks to the chairman concluded the proceedings. 


Electrical Power Storage Co. 


THE report of the directors to May 31st, 1904, says that the profit 
for the year, including the balance of £594 brought forward, is 
£10,360 10s. 7d. Ont of this sum the directors have carried £3,500 
to the reserve fund, and £1,000 to the contingent fund. They 
recommend again the payment of a dividend of 6 percent: on the 
ordinary share capital, which will absorb a further £5,389 13s. and 
leave £470 17s. to be carried forward. 

The buildings, plant, tools, &c., have been maintained in thorough repair and 
condition at а cost of 44, 297 16s. 7d., which sum has been provided out o 
revenue. It affords the directors pleasure to be able to record a successful year 
in spite of the prevailing dulness of trade and consequent keenness of com- 
petition. The company's products continue to give satisfaction to its customers 
the volume of orders increasing steadily year by year. The retiring director is 
Sir James Pender, Bart., who offers himself for re-election. 


New General Traction Co. 


THE eighth annual general meeting of the shareholders of this com- 
pany was held on Wednesday, at 20, Bishopsgate Street Within, the 
offices of the company. 

The chairman, Baron Emite B. pD'ERLANGEB, in moving the 
adoption of tt e report and accounts, referred to the fact that there 
was а loss for the year of £6,659 18а. 10d. After bringing forward 
from last year the balance of credit of profit and loss, £14,183 
3з. 11d, and deducting the amount of loss, £6,659 18s. 10d., there 
remained a credit balance of £7,523 58. 1d., and it was recom- 
mended by the directors that that should be transferred to a 
special reserve account. The future of the company depended on 
the earnings and the dividends paid by the various tramways їп 
which the company was interested. For the present year those 
receipts were £9,400, against requirements of some £16,000 for fixed 
charges, intere:t, &c. Referring to the tramways in Philadelphia, 
he said that the work over there was resumed during the Spring, 
and through rail connection had been completed. The board had 
in fact, juat received advices that the cars would be running this 
week. The receipts from Norwich had improved, showing au 
increase of £1,250, though there had been some little loss on a matter 
of paving the streets. No doubt things would be better in the 
future, but at present there was а very great depression over the 
Eastern Counties. The receipts from Coventry were about the 
same; good progress had been made there, and it was expected that 
the work would be finished before the end of the year. The Douglas 
season had only just begun. 

Mr. West seconded the motion. 

A BHAREHOLDER pointed out that no dividends had been paid for 
three yeare, and it was not encouraging. 

Mr. Gustar Sonack-Sommmn advised the appointment of a 
committee of shareholders to look into the affairs of the com- 
раоу. Hethought it would be more sati-factory to the directors and 
the sharebolders. 

Another shareholder, Mr. KrroHEN, deprecated the idea of 
appointing such a committee. It would not be likely to create 
a good effect outside. Whenever a shareholder wished to know 
anything, be was at once put in possession of every particle of 
information he could have by the chairman and the other directors 
or the secretary. 

The CHAIBMAN, in reply, said that he had never held out hopes 
or sanguine prospects, but he believed that thore were possibilities 
in the future, though they would be deferred. He himself had had 
to suffer very considerably, not only as a preference shareholder, bat 
as.a holder of ordinary shares, of which he bought some 4,000 to 
6,000 at £4 a-piece. He was perfectly willing to have a committee 
of inquiry. 

The report and accounts were adopted. The motion for the 
transference of the credit balance was then carried, and the 
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chairman was re-elected on the board. The auditors, Messrs. 
Deloitte, Dever, Griffiths & Co. having been appointed, the pro- 
ceedings terminated. 


Prospeetuses.— In our advertisement pages to-day will 
be found the prospectus of the ELECTRIC BuPPLY Corporation, 
which is to carry out provisional orders for electricity supply in 18 
towns in England and Scotland. The nominal capital is £250,000, 
and 46,600 shares of £5 each are now offered at par. The orders 
have been obtained by Messrs. Crompton & Oo., Ltd., who take no 
promotion money beyond bare expenses, but they are under agree- 
ment to carry out all of tbe installations at a profit of 15 per cent. 
upon prime cost. Tho list of applications opens on Tuesdmy, and 
closes on Friday next. 

We understand that the BLACKHEATH AND GREENWICH ÉLECTBIO 
SUPPLY Co. is changing its name to the South Metropolitan Electric 
Light and Power Co., and that it has just issued a prospectus among 
the shareholders offering 30,000 7 per cent. £1 preference shares 
ы subscription аё 23s., also £30,000 44 per cent. debenture stock 
at par. 

Hrarr's, Lrp., has been before the public this week with 
an issue of 55,000 £1 shares. The total nominal capital is 
£80,090, The company is to carry on business as manufa turers 
of Hyatt belt for driving machinery. Mr. Fra ak Rowley, 
late of F. Reddaway & Co., Lid, is managing director of the new 
bu iness. 

A prospectus of T. Н. P. Dennis & Son, Lp, electrical engi- 
neers, general ironmongers and contractors, of Chelmsford, has 
been published locally. The business was established over a 
century ago. The capital is £30,000, in 10,000 preference and 
20,000 ordinary shares. 

We understand that a prospectus is being circulated of L'ENERGIE 
ErLzcorBo-MmOANIQUE SocrzTE ANONYME FRANCAISE. (en Formation). 
The nominal capital is 1,250,000 franca, and some 7,700 shares of 100 
francs each are being offered. One of the chief objects of the com- 
pany is to manufacture in France under the Berry transformer 
patente which have operated so successfully in England, and 
naturally much is made in the prospectus of the success of the 
British Co. The company will also work the patents of A. Lavo for 
dynames and electro-mechanical appliances, M. Lavo has been 
offering shares to the shareholders of the British Electric Trans- 
former Co., Ltd., in this country, and the latter company will be 
represented on the board of the French Co. 


Davy Brothers, Sheffield.—The report for the year 
ended April 30th last, states that the gross profit for the year 
amounted to £10,213. From this has to be deducted interest and 
depreciation, leaving a net profit for the year of £6,379. The direc- 
tors recommend a dividend of 4 per cent. on the ordirary shares, 
transferring to reserve £3,000. ring the past year the general 
depression in the steel trade has reduced prices very materially, 
besides making orders very difficult toob‘ain. The new installations 
of the Ellis and Eaves’ syatem of heated induced draught, which 
have been put into ute during the past year, are giving extremely 
good results. A considerable increase in this business is anticipated. 
The company has a fair amount of work at present on hand. 


Greenwood & Batley, Ltd.—The report for the 12 
months ended March 31st, states that after providing for interest on 
the debentures and expenses of management, and g due pro- 
vision for doubtful accounts, the accounts show a profit of £25,978, 
making, with the amount brought forward, £29,284. The directors 
have written off £5,000 for depreciation of plant, and have appro- 
priated £5,000 to writing down book value of investments, and they 
recommend that dividends for the year ended March 31st last be 
declared at the 12*e8 of 7 per cent. per annum on preference ваге 
capital and of 5 per cent. per annum on the ordinary share capital, 
leaving £3,668 to be carried forward. 


Metropolitan Electric Supply Co.—The board 
recommends the payment of a bonus of £6 per sbare, payable on 
the 19th inst., to holders of ordinary sharcs, out of the profits on 
capital account made by the sale of the Marylebone undertaking ; 
and at the extraordinary general meeting on that date the chair- 
man will explain the views of the board as to dealing with the 
balance of the purchase money. The price of the shares yesterday 
rose from 21 to 22 on the strength of this announcement. 


Stock Exchange Notices.— The Committee has appointed 
Wednesday, July 20th, as a special settling day ia Rhodes Electrical 
Manufacturing Oo., Ltd., 6,195 ordinary shares of £1 each, fully 
paid, Nos. 35,001 to 41,000 and 43,101 to 43,235 ; and 33,000 vendors' 
ordinary shares of £1 each, fully paid, Nos. 5,001 to 35,000, 41,001 
to 43,100 and 43,236 to 44, 135. | 


City of Buenos Ayres Tramways (Со. —Ап extra- 
ordinary general meeting of this company will be held at 
Winchester House on July 18th for the purpose of considering 
resolutions providing for the transfer of the company's undertaking 
to the Anglo-Argentine Tramwaye Co., Ltd., upon terms pro- 
visionally agreed to. 

St. James's and Pall Mall Electric Light Co.—The 
directors have this week declared an interim dividend on the pre- 
ference shares at the rate of 7 per cent. per annum, and on the 
ordinary shares at the rate of 10 per cent. per annum for the half- 
jer ending June 80th. The share transfer books will be closed 

m July 16th to July 30th inclusive, 


STOCKS AND SHARES. 


Wednesday Evening, 

OUTSIDE attractions at Henley and at Lord's have combined with 
lack of business to make the Stock Exchange а most uninteresting 
place this week. It is far more trying to stand about the markets 
all day doing nothing tban it is to be overdriven with work, and 
many members are puttiog in intermittent appearances only. 
Money, as was expected, shows signs of becoming decidedly 
cheaper, but the benefits that were to accrue from the turning of 
the half-year are still insufficient to stimulate fresh business in the 
Btock Exchange. Several new companies, however, are braving the 
placid calm of the financial sea, and there are not a few items 
afoot of considerable interest with regard to electrical under- 
takings. 

After their recent dulness, Edmundson's are again creeping to 
the front, and the Ordinary ате i batter at 6 middle. The 
Debenture stock has also hardened a point to 108}, and we uoder- 
stand that nearly all the recent issue of Urban Debentures is now 
placed in the hands of permanent investors. The price has rison 
to à premium. Electric Construction Ordinary at 13 have shed 
28. 61. upon the publication of a report which only the hardiest 
optimist could describe as good. The Preference sbares aud 
Debenture stock remain at 24 and 98j respectively. : 

Substantial rises have been securel by Anglo-Argentine Tram- 
ways and City of Buenos Ayres Tramways 6 per cent. Debenture 
stocks, the former being quoted 1374, and the latter 1424, both es 
the 3 per cent. interest. deducted last week. The improvement is 
more nominal than real, so far aa dealing in the stccks is conceraed, 
because it has been & matter of great difficulty for some time past 
to get the offer of either security. The scheme for the amalgama. 
tion—that is what the arrangement amounts to—is regarded with 
favour by the market. If ore company scores more than tbe other, it 
is thought that the City of Baenos Ayres has perhaps done rather the 
better of the two, and the shares are a good market at 9j. Anglo: 
Argentine 5 per cent. Preference, which will be 5j per cent. P're- 
ference if the scheme is sanctioned, are firmer at 53 bid, and 
the Ordinary keep about 6, which is 10s. above the issue-price of 
£5 108. We may perhaps be forgiven a hope that followers of this 
column took the hint to buy the two Debontare stocks just men- 
tioned when the attractions of those investments were being 
regularly urged. 

Falls of 5s. have taken British Electric Traction Ordinary t» 9}, 
and the Preference to 102. An exhaustive summary of the com- 
pany's interests appears in an evening contemporary, and is not 
calculated to encourage high hopes of bountiful dividends for some 
time to come. London United Tramways Preference at 11 ex their 
5s. dividend are really unaltered, and the Debenture stock at 103 is 
also ех the interest. Metropolitan Electric Trams Deferred were 
sold last Tuesday at 2s. 6d., and the Preference at 17s. 61, 
Potteries Preference bave been done at 94. North Metropolitan 
shares are 23, a shade firmer on the week. Dublins at 13 are unaffected 
by the 6 per cent. dividend, and Bath Electric Preferred have slipped 
back 78 to 15s. | 

Home railway stocks continue to be erratic, but the tendency 
is to put prices better on balance. Districts are a trifle up at 38%, 
while Metropolitans at 96} have fallen 4. Central London Preferred 
at 1034 has added a point, the other issues not changing. City and 
South London at 48 remains dullish. Great Northern and City 
Preferred A” shares eased off to 5, which is just half their par 
value, 

Beyond the differences produced by marking certain stocks e.: 
dividend, the telegraph section has not much change to display. 
West India and Panama first Preference have moved up j to 6j, and 
Western Telegraph shares are a like fraction lower at 122. In 
several instances among the Debenture stocks, the amount of the 
interest has been either partially or fully recovered in the 
prices. Cuba Submarine shares are 108. lower at 7. Two 
or three Telephone itsues have advanced, National Deferred at 
883, being 3 points to the good, and the 4 per cent. Debenture at 
104, also a brace of points up. The new National Debenture stands 
at 66, as there is now only 35 per cent, to be paid. United River 
Plate Ordinary, at 6, have regained their last week's drop of 3, and 
the 5 per cent. Debentures are 1 per cent. firmer, at 1044. 

Investment purchases of British Insulated and Helsby Cables 
shares have lifted the prices to 6 for Ordinary and Preference, while 
Edison & Swan Second Debenture is 2 up, at 76}. Westinghouse 
Preference are at 9}, and the Debent ure stock, 85} ex dividend. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Businees done 
Present RAMA, or | Dividends for the last лош. 8 week ended 
Issue, iia three years. due 29th. July 6th. W 
1901, | 1909. 1908. Highest Lowest 
63,100 African Direct Telegraph, 4 35 Debe, TN E ө» ә | 100 «e ec ve 99 —108 97 —101 xd 
26,000 | Amason Telegraph Nos. 1 to 26,000 ге 2x а 10 - йе 
119,700: : do. 596 Deos, ые Red, .. of € 100 ʻe v — 70 — 80 6 as 
786,840 | Anglo Us e an es .. | Stock 61s. 60/6 61s. 46 — 49 46 — 19 БА 25 
8,106,580 ро. g: do. 6 % Pref. „ — we өө v „ Stock | 696 6 7 6 96 91 — 93 91 — 93 8 914 
8,105,560 Pa do, Deferred .. .. .. Stock | 9з. 1/- 2в. 1 — 1 6 ев 
44,000 сый Telephone, Nos. 1 to 44,000 eo ee oe ee ee ee 6 b 6 ee 4 5} me TR 
18,888,5009 КЕ .. | 9100 8 8 s 170 —190 xd | 170 —190 ха А 
1,841,209 Do. do. Sterling 600 year 4 & Deb. Stock Red, War a aa ERE i 65% 8 3; 93 — 96 xd pa $a 
16000 | Do." ig BP L oL LOL oz Z Lm ый e: 10 16 18 — 16 is 
6,000 Do. do. 10 Cum. Pref, ee ee ee ee 6 oe oe = 7 — 8 oe 
80,000 Do. ` do. 44 Debs. ee ee oe ees ee 50 Мы ee 100 —108% 98 —10196xd Ы 
8400 Direct Weer Ind Ga , Deb, within N 1 1,800, Red. 180 blu 5px 100 0 99 Col d 
ry ee = — x 
6,000,000 | Eastern Telegraph, Ord able, 44% Heg. De i ee юк Stock 7 7 96 126 —131 126 —181 180 1294 
1,965,565 е Stock ee ee ee ee ee 100 б 87 — 90 87 — 90 
2,594,645 ро. 1 ort. Deb. hoe Red. as cs é moak 1 13 T% cde pi met ye 112 
ап ee ee = 2: — í J 
230,000 Do. 4% Deb, Stock rin swe | °° ; 05 1067 1052106 : 
800,000 | Eastern & South African Tele. 4% Mt. Db., Nos. 1 to 8,000, red. 1909 100 5 „ө T 99 —102 99 —102 $n 
$08,000 | Оо до. 49 Reg. Mort. Debs, (Mauritius Sub.) L to 8,000 | 95 s 5 " 99 —102 99 —102 100 A 
486291 | Globe Telegraph and Frust ^." Поб, surina Bab) 1908000 8 9% |£8167°| 64% 81— 9i 82— 9 973 
` 189,049 Do. do. 0 Prat. ee ee ee oe ee 10 ee eo ae 18 — 134 18 — 1 188 183 
189,000 Great Northern Tel ee ee ee ee 10 16 96 193% 15 % 254— 964 964 — 964 
64,700 and Bermudas Cable, 44 % iri Mort, Debs, within Nos.) 100 n ve . 100 —108 99 —101 А 
1 to 1,200, Red. 
19,000 Telegraph LA J ee ee ee ee ee ee 95 10 1 10 % 42 2 45 42 ге 45 
1,968,388 National Pref, Stook eo eo ee ee es ee 100 6 6 6 % 104 —106 104 —106 10: 108 
3,906,601 Do. Def. Stock ee oe oe ee oe eo 100 ee 43 6 84 — 87 87 — 90 84 
15,000 | Do. do. 6%Cum.istPre. .. .. .. « «| 10 | 6 6 6 11 — 18 11 — 18 124 
15,000 Do. do, 6 Cum. 204 Pref. ae oe ee ee ec 10 6 6 6 11 Bod 18 11 = 18 did 
2,250,009 Do. 6 % Non-cum. 8rd. Pref., 1 to 360,000 .. ‘és 6 6 6 6 б — 5 — bi 5 52 
006,000: Do. Deb. Stock Red. ee ee eo ee Stock Bj 83 84 07 — 99 97 — 99 x 3 98 
689,698 Do. do. 4 b. Stock Red. B * Өз x 100 4 4 4 101 —108 ха | 103 —106 xd | 1024 
9818 | Oriental Teleph: end Kino. Nos 1 vo 17,008, ful ana ва п zd fex | ex | в ucl "E E 
os. 1 to ee ee - = oe 
50,000 Do. do. раса в ыр S ee ee 1 * oe ee {it if? — 1 12; oe 
100.00 Pacific and European Tel., 4% uar, Debs., 1 0 1,00 oe ee e 6% oe ee 97 h 97 100 ха е ee 
8,508 Cables ee ee ee ee ee ee ee Cert, ae ee 118 —128 118 —129 120 
$8,000 | United River Plate Telephone ae • " 6 71% 1 96 T 5 ei 6 — 6r, 64 
40,000 ро. до, Cum. Pref., Nos, 1 to 40,008 ee 6 ee oe ee 4 53 xd 4—- xd 
199,940 Do. do. 6 V ee - T oe | Stock oe Ps ` 102 —105 xd | 108 —106 és 
36,609 WwW African Telegraph, ee ee 10 ee 2% 4% 6— 7 xd 6— 7 ee oe 
188,000 us uns Ia n Lto 000 guar. by Bras, Bub, Tei, 100 T . 97 —100 96 — 98 xd 
997,980 | Westen Telegruph, А s e jes 10 1% | 7% | 7% 1293— 194 ха | 124— 18 xd 123 193 
15,0001 Dx 8 series, 1906 ee ee ee 100 ee ee ee 102 — 106 101 —104 xd [] e 
400,000 Do, do. Bab. ook Hed m m? eo 100 ee ee eo 100 —108 99 —102 xd ee 
88,891 West India and Panama T« (E c. 4. x 10 oe sá ә й— 
04,568 do. do. 6 Oum., 1% ee oe 10 ee oe oe 6 ә 64— 68 6i 
4,008 Do, do, do, 6 Oum, &nd е ee 10 ee ee ee б — 6 Б == 6 
Ro Мо, йо, йо, 6 Debs., Nos, 1 to 1,808 ee 100 eo ee eo 100 —108 99 —102 xd oe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
98,000 British Aluminium 1 Oum e өө ee eo [Y [II [Ij 10 ee ee eo 6 — 6 б irs 6 . e 
|t 200a do. 6 1st Mort. Deb, Stock Red. ee ee ee Stock ee ee 90 — 95 92 — 97 
Biectric oe oe ee eo ee [17 ee 10 9 % 8 % ee 9 10 91— 94 9 ы 93 
е . iru [apas |р 
` 180,000 | British Insulated and Hels ea ee T oe ee oe 6 10% 10 8% — 6 52— 6} 6 55 
эа - Do. do. 96 . Pref, e eo ee ee өө 6 ee ee 6 64 ee 
222 е ero. 96 1st Mort. Deb, Red... ee ee oe ч Nil ee Р 101 —104 ха | 101 —104 xd 102} T 
з $ ро. ` "e 6 % Cum, Pre. .. . .. ..| 41 | 6 к .. | 1% 101 14% vo 188 ы » 
1681 | Brush Electrical ,Ord, 1 во 106,781... .. .. .. $ N Nil Nil 1 1 i ка 
10,000 ро. Oum. 8 ee ee ee 9 B 96 6 96 6 96 — 12 1} | ee 
125,0081 Do. do. $ рер. Stock ee ee ee Btock ee eec ee 960 — 96 — е ee 
пн ре. do. Perp. ad Deb. Btook ee ee Btock ea 71 — 16 xd 71 == 16 ха ee 
85,000 | Callender's Cable Construction + өө эө oo o 6 90 96 |15 % | 128% 104 —1 10 
49,008 Do. до. йо, 6 Qum. Pre oe ee * ee 6 oe oe ee 57 s 
98,0088 Do. do, ist Mort. Deb. Stock Red. | Stock vi 2% S 101 —105 xd | 109—106 ха | 105 
1,000,614 | Central London Railway, Ord. ee se PA - „Stock 4 4 4 — 98 90 — 924 92 
995.006 ро. do. 4% Pref. Stock .. ec oe "T ee | Stook 4 4 4 101 —104 102 —105 101 T 
494.098 Do. do. do ee ee ee „Stock 4 4 4% 79 — 82 79 — 82 
1,080,000 | City and кши ae ree пачау ee оо өө бө; e ee | Bock | 2 8} 23% 47 — 49 47 — 49 48] 47} 
85,080 "agar. 4 Oo.; E re i DE азб, m 8 чё b ec lj— $9i li— 9i А 
° Mort. в 0 
der рОН B. t Bem egen al; mim|l ua. : 
wan ы m to ? 6 il oe — 2 oe ee 
11,199 Do. do. ixi pase d £2 paid Lo eo 8 Nil Nil oe E А, PI n. ee oe 
, Do. do. 4 De b. Stock Red. 100 ee ee oe 73 — Т хё 94 — 79 ха 774 ое 
108,0001 Do. do. 6% In b. Stock Prov. Certs, all pd. 100 5% . 6 — 79 15 — 79 i» 
119,100 | Electric Construction, 1 to 1 ee ee s ee m "T s 6% 6% 4% 1 1g 1 1 12 12 
$1,990 Do. do. 7 Cum. Pref, 110 ee ee ee % oe ee ee — 24 — [E 
$50 | Do до, «4 P cin Mort, Soor. ..| Stock ЕУ 97 —100 97 —100 i 
ою зает киен ^ в Pt Pref. ee eo ee oe E S 5% 6% ee Ae ыш К шы. ee 
200,000 | Henley’s W. T.) Telegraph \ orks, Or-... s 909, [909% 16 | u- 1 1— 194 їз : 
‚ .15900 do. d Gort De» ee ee Stock е ° е 107 —111 107 п : 
7% India-Rubber, Gutte-Percha & Telegraph Works " š 20 10 |10% 10 $5 a 84$— 194 184 — 194 xd 1 184 
А ` . do. do. 4% 1st Mort. Deb. 100 ee ee 100 —108 1 — 1003 
{Liverpool Overhead Railway, rx... | 10 M9 | 14% 8 4 
Do. do. Pref. £10 paid oe m oo ee 10 es ee 10 — 104 10 — 104 
| Wie вае Deb, Bda., Мов, i to 1,800 Rea. 1909 | is „ „ [9 191 cie VR 
d ee ee — — x 
m Waterloo & Ону Баптау, Ота. oo оо өе өе ө» | 100 8% | 8% | B% 59 — 92 у — 


* А penod of nine months. + @otstions on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid, 9 From Manchester Bhare Liat. 
— ͤ1—»iÜ2 eee 


— — 


Bank rate of discount 8 per cent. (April 91st 1904). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued) nr SUPPIV COMPANIES. 


ho Olosing 
Present Bock | Dividends tor tbe | 
issue NAME or Quotations Quotations week emet | 
| i Share, | 1880 three years June 29th. | July 6th. | July6th, 1904. | 
n "1901. | 1903. | 1908. Highest.| Lowest l 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... T oe Е - T #— { == { ss ee ! 
50,000 D 1 Pref. ° о 1 ee ee ee 1à— 1 11— 1 x | 
100,000 i 18% Deb. Stock, Prov. Certs. .. | 100 к р iy 190 —195 122 —127 198 ! .. 
90,000 | Brompton & 8 El с Light Sup., Ord., 1 to 90,000 T 6 8 96 8% |10% 1 101 102— 11 * oe 
90,000 Do. 7% Com. Prei. 5 Ps A P 10i— 1 10$— 104 » i 
250,000 | Central Electric tod Bend t ene: Deb. Stook .. .. 100 sé pa x 105 —108 106 —108 T T 
50,000 Chasing Сто (ойе! Supply .. . КЁ 5 |10% |10% | 8% 71— 8 74— 8 Ju 
10,000 0 0. Саш. Pret, ee 5 еә ee ee LT 55 7 T 
40,000 Do. de. “ Cisy Undertaking” b Оша. Pret 85 Б sá Ж 9s b xd 4 6 xd 432 ve 
40,000 Do, do. oe ee ee b ee ee oe 4 6 xd 44— 5 ха 44 P 
000 PR Do. do. Pt Deb. Stock Re. | 100 e i ES m ME an =; 103{ | N32 
9 elsea Electrici 8a l ° ee ee эө ee 6 4 — m see i 
150,000 Do. lid do. vp á Deb. Btoo k Red. . ee ee Stock * * oe 106 —109 xd 106 —109 xd ee oe 
70,505 | City of London Electric Lighting, Ord. 10 40,001—110,506 S | 10 | 5% | 5% | 5% 11— 11 11 — 113 llk "e 
40,000 Do. 6 Cum bral ee 10 ee ee ee 18 — 1 18 — 14 tot ыы 
400,0004 Do. b Deb. Stock, ылмы ul ва 116) all paid .. ee ee oe oe ee ee 120 —195 xd 102 —106 xd ee ee 
800,000 Do. Mmd Deb. Stock, Certs., all paid. | 100 xs МУ a 101 —104 ха | 101 —10 xd | 104 104 
40,000 | County of London & Brush! Prove Eleotrio| L nun „200 1—40,000. . 10 4 96 4 96 4% 13$— 83 7À— 83 rx et 
90,000 Do. do. Pref., 40, 001—60,000.. 10 ГЕЈ ee ee 11. == 19 il E 19 se е5 
400,000 Do, do. Deb. B ee ee ee ee ee oe 104 —107 xd 104 —107 xd oe ee 
260,000 Do. do. $nd Deb. зьоск ee ee oe ee Stock ec ee ee 100 —108 100 —108 ee oe 
60,000 | Edmundson's Electric Corporation, Ord. Shares es ve 5 7% | 7% 6 . a ó 6H 
80,000 Do. do. e Cum . Pref. oe oe ao ee eo oe — 64 tg— 5 os oe 
140,000 Do. do. 4) lst 1st Mort. Deb. Stock — .. | 100 RN а vá 106 —109 107 —109 109 1053 
21,000 Kensington and Knightsbridge Elect 2 6 10% | 10% 1996 19 — 18 12 — 18 T ee 
90,000 do. do. 21 Debenture Stock . | Stock чы M: Vs 109 —106 109 —106 a T 
110,000 London Electric ТЕ Corporation, Limited, Ord. МО ee ec 8 ee ee oe 14— 1 11— 54 we ss 
840 Do. do. 6 Pref, 6 oe ee ee 4— 6 44— Б oe Ы 
250,000: Do. do. 4 % 1st Mort, Deb. Stock Red Stock s oe 29 99 — 96 3 — 96 +. . 
100,000 | Metropolitan кесш}! Bupply, 1 to 100,000 » 10 64% | 13% | 9% jm 10) — 2] | ae 201 
71,106 Do. 44% Cum. Pret, 1—71,106, £8 paid б es ss es 5ёха tà xd 6 T 
220,000! Do до. 1st Mort. Deb. Stock ee ee ee ee ee ee 108 —112 xd 108 —112 xd 1104 ee 
960,000! Mort. пев, Stock Red ee eo Stock oe ee 90 — 99 xd 96 — 99 xd ee ee 
10,859 Notting B Hill Electric! Lig hting sà ee i» 10 2 ^. 6 13 — 14 xd 18 — 14 xd m 
40,000 | St. James’ and Pall Mall’ Electric Light, Ord 6 144 144 14496 144— 164 1:— 163 ee 
20,000 Do. do. do. 10 Pref. 90,061 to 40,080 6 ee ee ee а — — е: 
150,000 Do. do. do. E рез took Red ee 100 ео ee ee 06 — 99 ха 96 — 99 xd eo ee 
12,000 | Smithfield Markets 8690 Supply, Ord ee T 6 T 92496 4% 21— 8 21— oe . 
u ndon йч aep On oe T "m T oe 82. 
80,000 Urban Electric Supply iiy в: ee ee ee eo ee 6 ee ee ее b b oe 9:9 
ires © Ро. каз ы Preh 5. ce se be es 4 inis TE iix i $ 4 5 T А . 
3 estminster Electric u у, Ord oe ee oo ee 04% =т= ee 
98,141 Do. do. 6% Oum., Pret, .. .. o.  .. x ii is — "a t 67 
* Subject to Founders Shares. t Unless otherwise «tated ali «hares are tully paid. 
ы dura — — 
— MARKET QUOTATIONS. Wednesday. July 6th Rp PPS. is 
sates leek’ Lates Week 
CHEMICALS, &o. Pris, 8 METALS, &. (continued), | Price, | Deo, or Ino, 
а Acid, woo ++ per owt, 6/- T g Copper Sheet е оо оо der des &69 T 
а „ Nitric.. A .• .„ percwt. | 22J- g » Rod. der ton #69 ee 
а „ Orxalic. * Hy S) рег сиё, 82/- e * (Electrolytic) Bars „ per ton £62 kó 
A Sulpburi 10 se - 2 per owt, 5/6 | ё 90 * Sheets .. per ton £78 
a Ammoniac, Sal 5% .. per cwt, 42/- ^ os н Коа per ton £72 
a Ammonia, M uriate (c (crystal) „ per ton | £83 10 e * " Н.О, Wire per Ib, 72d, 
a T „ рег ton | £90 / Ebonite Rod Т » 2 per Ib, 8/8 ss 
a Bleaching powder . os ae S per ton £4 10 f » Sheet T (c +. per lb. B/- es 
a Bisulphide of Carbon „per ton | £15 | бә | n German Silver Wire T „ per lb. 1/6 - 
a Borax. es T „ per ton | £18 Ja h Gutta-percha fine .. ae S. per lb. 8/- : 
a Benzole (90 %) e e .. per gal, | 7/- | һ India-rubber, Рага fine .. „„ per lb, 4/8 to 4/94 
a „ (50/90 ) oe .. рег gal. 5/6 Iron, Chare ові Sheets perton | £18 
a Copper Sulphate .. ee „ per ton | £21 10 | i á ,, Pig (Cleveland warrants) - perton | 42,6 es 
a Lead, Nitrate vs её „ рег ton | £24 * | | ( ,, Forgings, according to size per ton From £11 T 
a „ White Sugar 55 .. рег ton | £81 | De | | ¢ , Scrap, heavy .. рег ton 47/6 to 50/- se 
a * Peroxide  .. T . per ton £27 10 ee Е „ Wire, galvanised No. 8 .. per ton 49 15 ee 
ethylated Spirit . . per gal, 2/6 °» | SE 7 . 
z Naphtha, Solvent (90% a "160 С), per gal. 5/6 g Lead, English Ingot - „ рег ton £12 inc. 
а Potash, Bichromate, in casks .. per |b. | 8d, : g Sheet .. рег ton £11 17s. 6d. jb 
а e Caustic (75/8096). . per ton #24 1 т Manganin Wire No, 28 . per lb. 8/- .. 
n Bisulphate 52 .. рег ton | #85 Я g Mercury ‘ per bot, £8 А 
^ Bhellac T * e per cwt, 220/- А а Міса (їп original cases) small . per lb. 6а, to 1/ 
a Sulphate ої Magnesia * ,. per ton | £4 10 T d a 90 - medium per Ib, 2/6 to 4/- 
а Sulphur, Sublimed Flowers .. per ton £6 10 А а large .. per lb. 4/6 to 8/6 
a » Recovered ‘2 „ per ton £5 10 p Phosphor Bronze, plain castings per lb, 1/- to 1/24 ae 
a " Lump . .. рег ton #5 р " rolled bars & rods per lb. 17 to 1/8 . T 
a Boda, Caustic (white 70 9) ++ per ton | #10 15 = p „ Sstrip&sheet per lb, From 1/1 өө 
а „ Crystals T per ton £8 ог 0 Platinum * 55 per oz, 44 se 
a „ Bichromate,oasks.. .. per ib, 244. е Silicium Bronze Wire . per lb. 94. to 114, * 
4 Steel, Magnet, ace d'g to дезс'р'п per ton £58 ba 
METALS, &o. Un „ in bars * dre D ab 
> Г & to ) 
b Aluminium Ingots, in ton lots .. per ton | #180 | g Tin, Block xx ae: per ton \ Ti 20 j 1 
b Н Wire, in ton lots .. рег ton £168 | g „ Foil T per lb. ee 
b Sheet, in ton lots .. рет ton £166 | "n „ Wire, Nos. 1 to 1B ss per Ib. 1765 
р Babbitt’ s metal ingots .. per ton £48 to £180 | p White Anti- friction Metals— 
с Brass (rolled metal 2" to 12") basis per lb. bad. | "White Ant brand per ton — to — os 
c „ Tube (brazed) * per Ib, | Ta. | j Yarns, 2/10s Grey Cotton, on sp "18 per Ib, | ae 
с, » (solid drawn).. +» per lb. 7а. | j „ 6 lea. Flax. .. per lb. a 
€ „ Wire, basis.. be per lb. | 63d. і 4,  Bply 10 lbs. Russian per lb. di. м 
с Gun Tubes (brazed) .. „ per lb. | 94d, | j e 10 lbs, Russian, single .. per lb, .. e 
с н (solid drawn) .. per lb. | { y | j » 180 lbs, Jute rove per ton fi) : 
С зорре т Bara (bert relented .. рет ton | #09 | k Zine. Sh’ t (Vieille Montagne bnd. \ рет (оп | £94 15 10/- dec. 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.: ё Thos, Bolton & Sons., Ltd.; d F. Wiggins & Sons,; e Frederick 
Smith & Co., f India-Rubber, G.P, and Teleg. Works Co., Ltd.; 9 James & Shakspeare; ^ Edward Till & Co.; ¢ Bolling & Lowe; ў Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Lid. ; m W. T. Glover & Co., Ltd. ; n P, Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Ро рор Bronze Co.,Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week Receipts for | No. Miles Week Receipta for | No. 
Locality. ending open. ending | the week. | wks. 


Total to date. Total to date. | Miles 


Locality. open. 


the week. wks. 


£ £* JJ M ri £ g* г 
Aberdeen ..  ..|July 2| 1,417 | + 60| 5 7,468 | + 1,217; 10 | — 8 Dublin .. . July 1| 5622 | —146 | 27 | 198,796 + 3,154 | 47 |+ 8 
Birmingham „ 25.855 | +452 | 27 | 188,870 | + 8,812 — |8|EastHam .. . „ 2 756 — 16 18 10.20 + 972] 5 |+ 
Blackburn . р „ 1 990 | + 90 | 14 13,870 + — |x| Glasgow  .. „ 2 | 16,862 |41216 | 6 65,659 — 261 | 71b |+ 
Blackpool .. | June 30 906 | + 19 | 18 11,00 + 648 — [SI Halifax (2 weeks) .. June 29 | 8,214 | + 74 | 18 | 19,512| + 1,147 | 88 |+1 
T —Fleetw’d | July 2 798 | —106 | 47 9,992 | — 638| 94 | — |$| Huddersfield ..| oo 18 | 1,818 | 4182 | 11 — — 28 — 
„ Lytham June 80 568 | + 95 | 85 5,768| + 6,740! 7 | — ( Hull July 2| 9,940 | +816 | 18 | 98,418 | + 8,2276 | 18 4 
Bolton 0 ee | » 26 1,855 | — 82 | 18 | 98,795 | — 186 95 | — |&|Ilkeston ..  ..|June29 | 168 | — 66 | 18 1,918] — | 4 | — 
Bournemouth + 1,044 | + 44 | 18 14,206 — 10 | — Ei Ipswich “a ..| July 2 — | 18 507 — 1103 — 
Bradford .., 25 4,5000 4549 12 | 566,300 | + 9,723 50 — Isle of Thanet. „5 2 —108 | 26 11.188 — 820 1 — 
Brighton .. . July 8| 1,189 | +208 | — | 12,666 — 9 — 8 NI. ues a 2| 6,273 | +987 | — | 81,687| + 4,607| 814i 2 
Bristol Zr cuu os: 5.385 |+ 9|— — — |95 | |) Liverpool .. .. June 26 | 10,674 | — 100 | 26 258,912 + 5,586 — 
. Devonport June 94 682 | +178 | эб 12,650 | + 2,080; 5 | — 5 London С. C. к „ 25 | 18,400 |+2186 | 14 | 143,602 | +94.817 — 
§ Dudley—Sto'rb'ge „„ A| 88 | — 3 25 | 20,417; + 719 — |ġ| Manchester.. . . July 2 | 12,918 | +242 | 18 | 169,619} + 8,702 1814 | — 
‚ Gateshead „ 24 1,154 | + 34 | 95 | 1 + 1,059 | 104 |+ 8 Newcastle « 8,421 | +164 | — — — 19 | — 
Sorn'k—Pt.Glegw| ,, 241 664 | — 10,25 13,170 + ‘6a1| 1 | — |$] Portsmouth.. | » 2| 22:0 | + 87| — | 26180 + 2,207 144 | — 
È Oldham—Ashton „ 24 656 | — 56/265 13,380 — 149! в | — |5 | Salford is . June 27 | 4,060 | –- 98 | — | 51,627 | + 4,498| 80 | — 
. Potteries .. „ 24] 1,669 | +134 | 95 11,996 | + 3,486 | эй | — Sheffield - July 8| 4,788 | — 9 | 14 66,561 | + 1,908 | 33 | +63 
$ Southport.. . „, 24 335 | + 12 25 | 7407|+ 889! ы — 13 Southampton June 16 96|—22|— | — = 9 |— 
= South Staffs. .. „ 24 T3 1 --247 | 25 19,437 | — 1,169 21 -9 |È coment Sea ..| „„ 29 Л | + 21 | 13 4,218; + 320 864 — 
Swansea .. „ 24 633 | — 16 25 12,718) + sol — |9 Runde aa --| of 2] 1,861 | — 44 | 12 16,630 | + 348 | 90 1+1 
4 Wolverhampton. . » M 413 | + 19 | 96 9,359 | — 208 | 102 |--8 ызы op du 627 | +171 | 96 9,502 | + 1,718] 689 |4 -4 
Д Yorks. Wool Dist. | „ 24 612 | +271 | 25 | 14,8492 | + 6,228 6 | — 4 West Ha Ham .. .| » 23 1,132 — |17 | 12,15 — 8 |— 
Miscellaneous ., 54 | 8,906 | — 26 | 71,277 — — |— |B| Wolverhampton .. 29 748 | 49281 | — — — 9-Б | — 
Burnley mm July 2| 1,113 | +818 | — — — 103 |+84 8 Cen. London Rl. July 2| 6476 | —812 | 27 | 178,243 | — 2,506 | 6 = 
Burton-on-Trent .. » 3 875 — | 183 4,614 == — |. | City & B. Lon. a "n 2.511 | + 56| 1 — — — 
Cardiff June 25 | 2,006 | + 8512 25,258 + 985 14 | — Dublin Lucan ‚| June 80 250 | + B8 | 26 2,973 + 3997 — 
Chatham & District » 30 688 | — 76 | 46 14,583 | + 1, 808 | — G. N. and City Ry. „ 18 890 | — 18 18 16,669 — 34 | - 
Cork .. ‚. „ 30 5651 | — 76 | 26 11.882 — 910| 9 | — L'pool Overh'd Rly.] July 8| 1,689 | + 17 | 98 |. 42,9001 + 60 + 
Dover el „25 252 | — 16 | 25 4,818 | — 9581 8 | — Mersey Reflway ..| ,, 038 4720 96. | £8,606] + 8,881 «d — 
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METAL MARKET. 
Fluetuations in June. 
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Warrington.—The Т.С. is applying for a further pro- 
6 of time for the construction of the tramways in Pudgate 
and Manchester Road. 


THE LORAIN SYSTEM ON ITS DEFENCE. 


WOLVERHAMPTON is to be congratulated on the possession 
of an electrical engineer who makes its cause bis own, and 
has the courage of its opinions. Theoretically he is, as an 
engineer, without a brief for either system: actually he is in 
the position of an expert witness called by the Wolver- 
hampton Corporation; and, even if he were not sincere, as 
we believe him to be, he would have to earn his fees. But 
the most experienced (** hardened " almost slipped from our 
pen) expert witness cannot save a case which is founded 
chiefly on shadows, dress them how he will, and although we 
may admire Mr. Shawfield’s temerity in exposing surface- 
contact systems in general, and the Lorain system in par- 
ticular, to renewed fire, we feel that his own artillery ought to 
have been heavier if he desired to force an engagement. 

That was our feeling on first reading the clearly-written 
paper read before the M.E.A. on June 29th, and the 
feeling has strengthened on further study of the case for and 
against. 

Let it be understood, before proceeding, that we do not 
oppose contact systems from any blind adherence to over- 
head wires. We believe that our opposition has been 
Justified in the past, and we hope to show that ample justi- 
fication still exists for the attitude we have taken with 
respect to surface-contact systems asa class. Circumstances 
made it necessary to direct our criticisms against one system 
in particular, because it was the only one alive at the time, 
and we desired to do our duty towards the unconscious rate- 
payers of Wolverhampton ; but, practically, all we have said 
in the past, and what we shall say below, is applicable to 
every surface contact system at present on the market. The 
overhead syt tem has potentialities for danger which we would 
be the last to deny, but these potentialities exist in other forms 
in every contact system, and, while accidents due to falling 
wires and failing insulation have been extremely few, con- 
sidering the number of miles of overhead construction in 
use, they are decreasing to vanishing point as constructional 
methods improve, as more attention is paid to ineulation and 
to earthing, and as message wires and their attendant guard 
wires are removed from an undoubtedly menacing proximity 
to the trolley wires. 

But our stand in favotr of the trolley system has been 
almost wholly taken on the ground of economy—economy in 
capital cost, which should be as the sound of a fountain in 
the desert to local authorities in these tight times, and 
economy in continuing cott, which should be an equally 
glad sound to the be-rated citizens of most, English towns. 
That claim of the overhead system of economy over every 
other system has not yet been disallowed, and, in fact, is 
made more sure by the paper which is abstracted in another 
part of this issue. 

We shall never put economy before safety, but we maintain 
that up to. the present no demonstration of the superior 
merita of any surface-contact system on the latter count has 
been given. 

In this matter of the Lorain system in Wolverhampton, 
we are pleased to record that our advice has been proved 
sound in the sequel ; that it was not accepted is not our loss, 
but Wolverhampton’ s,and we fear that the depopulation of 
that town will not be checked by the adoption of a system of 
which the only recommendation is that it is more sightly 
than the overhead system. Of that greater sightliness there 
is no donbt, and we suppose that if the majority of the 
inhabitants of a town prefer to pay an exorbitant price in 
order to avoid getting uscd to poles and wires, nobody 
must say them nay. 

Mr. Shawfield quite correctly discusses the Lorain system, 
first of all from the point of view of safety, and produces a 
table showing that 59 studs have been found alive at over 
50 volte on about 11 route miles during the year. In view 
of this figure, and the following statement that the: only 
victims during the year were a sheep and a dog, this 
sentence takes on a two-edged appearance : —“ That instances 
of falling wires and live poles do occar with startling 
frequency is undoubtedly true, and that these 
mishaps аге not more frequently attended by injury to human 
beings or animals, appears to the author to be largely Чп to 
the beneficent interposition of Providence.” 
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In the same way that Mr. Shawfield’s extenuation of live 
studs applies equally to live poles, on the ground that 500 
volts does not always mean danger, because of the high 
resistance nature of the fault, so is it no more wonderful 
that falling wires and live poles should cause injury to living 
things as seldom as live studs. Indeed, it is less wonderful 
if the various circumetances are considered. 

We would remind our readers that Mr. Shawfield, when 
comparing the dangerous qualities of the two systems, is 
really putting his dozen miles of Lorain track into relief 
against the 3,000 miles of trolley, and that the whole of the 
overhead accidents to which Mr. Shawfield refers as occurring 
in the network of tramways surrounding Wolverhampton 
were due to antiquation, these particular tramways having 
been electrically equipped six years ago, when “flexible 
suspensions ” and adequate double insulation were unknown. 

We have been seeking information about the more modern 
tramways in the immediate neighbourhood of Wolver- 
hampton, and find that during the two years and over, that 
these lines have been open, there bas not been a single 
instance of a live pole. The double insulation has never 
broken down, and the insulators are tested only once a month 
(except in the centres of the towns) instead of every day as 
on the Lorain system. For the year 1908 only 68 car-miles 
were lost on the 14 miles of this system owing to defective 
overhead work, and 23 miles of that loss were due to a section 
feeder-cable. The only personal injury ever caused on this 
system by construction peculiar to the overhead system was 
brought about by a trolley standard breaking. 

On the larger system adjoining, although the failures of 
eiugle insulation were rather frequent for a month following 
the extraordinary rains of last winter, only one was respon- 
sible for shock to animals or persons, and we are informed 
that only three miles in every 10,000 miles run were lost 
during 1903 from accidents due to the overhead construction, 
while no more than 2'5 per cent. of that small loss was caused 
by а trolley wire falling, the whole of the remainder being 
due to guard wires. Another large undertaking of the 
same age, and suffering from the same drawbacks of single 
insulation, and much guard wire on the older sections, kindly 
informs us that overhead failures during 1903 were respon- 
sible for a loss of 24 miles per 10,000 run, while a small 
interurban line, equipped with single insulation in a pure 
atmosphere, and with wire standards and trolley poles of a 
more than usually flexible build, thus tending to reduce the 
blow of the wheel on the insulator, states that only 21 miles 
were lost throughout the year owing to accidents to trolleys 


or overhead gear, and that loss was all on account of a short- 


circuit at the top of a trolley pole. 

The other figures do not include accidents to trolley poles 
and gear, but we understand that the mileage lost on that 
account is relatively unimportant. 

We maintain, therefore, that Mr. Shawfield has not only 
failed to make out his case for the contact system on the 
score of safety, but also on the score of reliability, although 
there is no doubt that the efforts of the whole of his staff 
eli been concentrated on securing a particularly favourable 
result. | 

Now that the B. of Т. has secured data relating to elec- 
trical accidents on tramways, we hope that it will see its 
way to make public a digest of the information, for we are 
confident that serious accidents bear a ridiculously trivial 
proportion to the miles run. 

The fact that, in spite of ceaseless testing, an average of 
five to six studs per mile of track per annum became alive, 
is by no means а recommendation of the system, and we 
think that live poles to the same extent would merit the 
attention of the B. of T. : 

The small number of miles lost owing to damaged skates 
speaks well for the laying and maintenance of the track. It 
is lucky that mining subsidences do not occur on the Lorain 
sections, It would be absolutely impossible to use this 
system on the neighbouring tramways, where every route 
boasts a subsidence or two which soon alter the contour of 
the track. There it is по uncommon thing to see the road 
raised from 2 to 6 ft. at a time to make up for the subsidence 
of a few months. 

The one absolute essential to the proper working of the 
Lorain system is the perfect alignment of the paving, and 
we believe, as we have stated in previous articles, that the 


item of expenditure under this head will grow to excessive 
proportions with the age of the undertaking. 

Mr. Shawfield regards the surface-contact system as 
equivalent to an underground trolley wire divided into inde- 
pendent 10-ft. sections, and compares it with the overhead 
trolley wire divided into half-mile sections, greatly to the 
disadvantage of the latter in case of breakdown ; but surely 
he has overlooked the fact that all up-to-date lines are 


equipped with separate trolley wires for up and down traffic, 


and if one breaks down the other is still available as a make- 
shift, even with single track. Ор а double track system, of 
course, there would be even less difficulty. 

When Mr. Shawfield comes to the cost of operation and 
maintenance, he simply admite that there is nothing to beat 
the trolley, and that it does not pay for municipalitics to 
dabble in experiments. This is very straightforward, aud 
must be a great blow to Wulfrunians, 

The Lorain track equipment already coste *1ld. per car- 
mile, and we cannot share Mr. Shawfield’s opinion that this 
is a reasonable figure. When criticising his 1908 report, we 
took exception to the abnormal figure taken as the cost of 
mairtaining overhead work, and we have found no reason in 
the meantime to withdraw what was written then (ELEC. 
REVIEw, April 17th, 1908). 

We have been favoured with the coste relating to the 
maintenanoe, inspection, and repair of the overhead con- 
struction of two undertakings in the neighbourhood of 
Wolverhampton,.and they do not approach 11d. per car- 
mile, Similarly the cost of maintaining that portion of the 
car equipment peculiar to the Lorain system has been enormous 
when compared with the equivalent item of repairs to trolley 
heads, wheels, poles, and standards on the same lines. 

Taking the highest figures in each cage, we estimate that 
Wolverhampton would have had over £300 more net profit 
for the year if the cars and track had been like other folk’s 
cars and tracks. But that is not taking into account the 
amount which might have been saved in the cost of energy. 

Mr. Shawfield estimates the extra energy called for by the 
system to be 24 unit per car-mile, and this on the previous 
basis of 600,000 car-miles per annum at 1:654. per unit, 
which used to be the price charged by the Lighting Com- 
mittee to the tramways, means further reduction by £100 
of the revenue available for starting a fund for the replace- 
ment of the system. : 

Put in ita most simple form, this extra expenditure involves 
Wolverhampton in a yearly sacrifice of 14 per cent. of ita 
tramway revenue to the god of cussedness. What it will 
involve later no one knows. 

Then, again, the surface-contact system has to be paid 
for to a pretty tune before it will work at all Wolver- 
hampton has powers to construct 9 miles of double line 
and 4 miles of single line (Garcke's Manual), making 
altogether 22 miles of track.  Basing the cost of each on 
Mr. Shawfield’s figures, but taking the higher estimate for 
the overbead system, and the lower for the Lorain, it is seen 
that the overhead equipment of this length would cost 
£26,000, while the surface-contact work would run to 
£44,000, a difference of 60 per cent., and an additional 
capital charge, at 34 per cent., of £630. 

Although we do not think that for a town like Wolver- 
hampton (which, although the most presentable town in the 
Black Country, is by no means a pleasure resort), the relative 
importance of capital cost and appearance is expressed 
fittingly in the ratio of 4 a page to 2} pages, yet we agree 
with Mr. Shawfield, as everyone must agree, that a poleless 


system is almost infinitely less offensive to the eye than a 


poleful system, and that centre poles are extremely objection- 
able as obstructions to all kinds of traffic, except where the 
streets are very wide, and division of up and down traffic is 
desired. 

Finally, we think that the paper forms the weightiest 
condemnation of the surface-contact system which has 
appeared, and the author is to be sincerely congratulated on 
performing & public service in thus warning other local 
authorities against the slough in which poor Wolverhampton 
is wallowing. 

A fashionable watering place is the only place to which 
the surface-contact system is adapted, and there are many 
examples of such resorts being served by the vulgar trolley 
with a surprisingly small degree of disfigurement. 
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REVIEWS. 
The Grant and Validity of British Palents. for Inventions. 


By James Roperts, M.A., LL. B., Barrister-at-Law. 
London: John Murray. 1908. Price 25s. net. 


In writing this book, one of Mr. Roberts's objects appears 
to have been to provide inventors with a work of reference 
wherein they can ascertain the practice of the Patent Office, 
which must be stringently observed by those who seek pro- 
tection for their inventions. He also sets out the principles 
of law which have to be applied in order to ascertain whether 
an invention is likely to prove good subject matter for a 
patent or no, and the rules which guide the Courts in the 
settlement of that all-important question: Is this the true 
aud first inventor? The work is addressed specially to 
inventors. 

The first part is devoted to general treatment of the law 

and practice relating to letters patents. Here the inventor 
may study the rules of law which may be necessary to assist 
him in deciding whether it is worth his while to have a 
patent sealed in his favour. The principles deduced from a 
number of cases are set ont in large type; but to meet the 
case of an inventor whose legal acuteness may be deficient, 
each principle is followed by an epitome of the case 
from which it is deduced. Let us take an example. At 
p.21 it is stated (in effect) that prior user invalidates a 
patent. The following illustration is given (amongst 
others) :—'*In the case of a patent for bleaching, it was 
proved that a bleacher had for five or six years previously 
used the same process commercially, but kept it a trade 
secret, known only to his partners and two servants ; the 
patent was held invalid (Tennant’s case, post p. 182).” 

He who desires to know more about Tennant’s case, will 
find а good abstract of the report thereof if he turns to p. 182. 
Again, at p. 62, it is pointed out that a claim in a speci- 
fication may be wide if the invention itself be such а new 
application of newly discovered principles as to justify it. 
Illustration : “ The first successful electric glow lamp pro- 
duced a mew industry. The claim for the lamp, the com- 
bination of the filament, the glass receiver through which 

the leading wires, and the vacuum, includes all lamps, 
although made by means other than those mentioned in the 
specification (Edison v. Woodhouse). As a general rule, 
more than one illustration is given, in order that the 
inventor may see the application of the principle in question 
to chemical, electrical, mechanical, or other patents. 

In dealing with the question of opposition to the grant of 
lettera patent, the author goes very fully into the second and 
most important ground of 5 namely, that the 
invention has been patented in this country on an application 
of prior date. He points out (at p. 141) that with regard 
to what are known as specific references: The position 
on the whole, is that in questions raised in opposition to the 
grant, no amendment can be required, or general or specific 
reference, unless the applicant's claim appropriates something 
that is already the subject of a claim in the earlier patent." 
We venture to draw attention to this passage as a statement 
of existing law, in spite of the fact that under the Patent 
Act, 1902, when that measure comes into force, it will be 
within the power of the Patent Office to make a grant 
subject to a reference to earlier inventions. It is obvious 
that if every patent issued were required to contain references 
to similar inventions, the work of the Patent Office under the 
new Act would be greatly facilitated. To avoid this, 
inventors should, therefore, have a clear appreciation of 
their righta, as nothing tends to lessen the value of a patent 
80 much as a reference to an earlier invention of which it may 
be thought to be an infringement. 

Mr. Roberte's work also contains ** Abstracts of leading 
and illustrative cases.” These abstracts are constantly 
referred to in the earlier portion of the work, in illustration 
of the propositions of law inserted in the text. In his intro- 
duction to the abstract, the author explains that confusion 
has often arisen in the law of letters patent, owing to the 
tendency of judges to rely too implicitly upon dicta which 
appear in former cases. It is too often assumed that a dictum 
in а statement of a general principle. The authority of each 
case must be gauged with reference to the facts upon 
which it was decided. 
author has  epitomised a 


large number 


In these circumstances the 
of cases 


which have come before the с тре : s Where 
n ; lanatory notes аге „an erences are 
йаш later decisions in which the case abstracted has 
been relied upon. These notes should prove most usefal to 
members of the legal profession. Cases which cannot be 
understood by mere verbal statement are illustrated by 
diagrams, mechanical. patents being described by means of 
the plans which accompany the original specification, and 
chemical patents being illustrated by the necessary formule. 
As a general rule, the execution of the diagrams leaves 
nothing to be desired, but we must confess to having had. 
difficulty in understanding some of the abstracts even with 
the aid of thediagrams. Each case, however, will doubtless be 
capable of interpretation by any inventor who may be 
working on the same lines. Amongst electrical cases we 
might mention Chamberlain & Hookbam v. Mayor, &c., of 
Bradford, which it would be impossible to understand 
without diagrammatic representation of certain electric 
meters, the merits and construction of which were discussed 
in Court. The work concludes with the text of the Patent 
Acts, a schedule of forms, the Circular of Information," 
and а full index. The name of the publisher is a sufficient 
guarantee that the printing and make-up leave nothing to be 
desired. | 


The Management of Electric Tramways and Light Rail- 
ways. By WM. К. Bowker. London: E. & F. N. Spon. 
1904. 98, net. 


This book contains much wisdom, but not much of it 
belongs to the ** anthor," as he delights to call himself, with- 
out much excuse for the assumption of the title. Authorities 
there are in plenty, but very little author; and, in truth, 
the little there is makes us particularly thankful that there 
is no more, so badly equipped for the part is he for the 
anthorship of such a work. 

It annoys us especially to think that while there is a clear 
place for an original and comprehensive treatise under this 
title—at the very time when a pressing need for a standard 
work exists—such a stone should be put before us. 

The book contains 284 pages, and, incredible as it may 
seem, no more than 80 pages can be attributed to the individual 
who puts his name on the cover. Nearly 80 per cent. of the 
reading matter (and, we may add, 100 per cent. of the 
readable matter) has been transplanted. What a book of 
280 pages, entirely by Mr. Bowker, would be like, we 
shudder to think, for the little there is by him in this 
nine-shilling volume, is enough to set the teeth of an army 
on edge. 

On p. 40 the “author” says “ the following details are 
taken from McColl’s Tramway Accounts Book,’ and nine 
whole pages taken right out of that book follow, but no 
mention is made of the fact that the three preceding pages 
are taken from the same source. In the same free-and-easy 
way the reader’s attention is not drawn to the authorsbip of 
pp. 125 to 128 on Competition, which, although elementary 
enough, are written in English (and for that reason alone 
are assuredly not original). Immediately following is a simple 
and concise, but irrelevant, article on the railway clearing 
house, occupying six pages, without a footnote acknow- 
ledging the real author. 

The REVIEW is too much flattered by Mr. Bowker in 
that he has done us the honour to reprint in full the 
following :— 

P.ges 50 to 67, “ Light Railways and Land Develop- 
ment,” by Hewittand Rhodes. (May 16th and 23rd, 1902.) 

Pages 68 to 90, “ Carriage of Merchandise on Electrical 
Tramways and Light Railways,” by T. Upton. (August 
14th, 21st, and 28th, 1903.) 

Pages 204 to 214, abstract of Mr. Bowden’s report, ай 
auditor to Newcastle Corporation, on the financial position 
of the tramway system. (July 31st, 1903.) 

Pages 221 to 228, Editorials on the Accounts of Bradford, 
Sheffield, Southport and Wallasey electric traction under- 
takings. (January Ist, 1904, and January 15th, 1904.) 

Pages 241 to 248, summaries of tramcar specifications 
for Croydon, Ilford and the L. C. C. (February 7th and 14th, 
and March 7th, 1902.) 
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This is a total of 63 pp. or so, which have helped 
towards the title of * author" assumed by Mr. Bowker. 
Fifteen pages are due to Sir George Findlay ; 31 are occupied 
by Mr. Young's report on season tickets; six by Mr. J. B. 
Hamilton's “ Report on Workmen’s Fares,” while 23 pages 
are filled with Board of Trade regulations, statutory rules 
and orders, bye-laws, and the rest of the official matter which 
never fails to re-appear in a publication ‘of this nature. 

As may be imagined, there is no definite scheme about the 
book ; it is merely a disconnected patchwork of articles or 
reports which are either їп the possession of everyone already, 
or to which ready access can be obtained. 

Mr. Bowker’s language is nothing if not slipshod. 
Examples, amusing enough if one is in a good temper, but 
very painful otherwise, appear in every one of the few pages 
which, we imagine, can be due to none other than his pen. 
“ The position and duties of the general manager come 
under a commercial or financial heading rather than from 
an engineering standpoint." “Having this information at 
his commands, he very easily discovers any weakness which 
may possibly arise from time to time . . . . and remedy the 
cause, if any." The whole sentence would discredit a 
schoolboy, but the addition of the last two words makes it 
positively humorous. 

Again—“ . . . . or they can do otherwise, which consists 
in trying impracticable methods. In carefully 
perusing and studying these reports, it strikes one very 
forcibly, as regards the different ideas, opinions and results 
arrived at by different managers and committees. Every- 
thing seems complicated, with no approach at unanimity as 
regards either for or against the adoption or other wise.“ 

That is nothing but Baba. 

Then the wisdom of the man !—“ From a practical and 
financial standpoint, the secret of passenger traflic organisa- 
tion is to place the cars where the passenger traffic demands 
it.” That is the secret of passenger traffic, and we are 
presented (all for 93.) with the companion key to goods 
traffic. The secret of the handling and organisation (from 
a commercial standpoint) of an extensive goods traffic is to 
prevent the rolling stock from coming back empty, or, in 
other words, minus goods on the return journey.” If the 
gifted author were not so far removed from the common- 
place, he would not have deigned to supply an alternative 
reading to a difficult passage, and his readers might never 
have realised what an empty truck was like. 

Our traffic managers are not to be allowed to build up 
the traffic on a quiet line, for “it is obvious, that to run во 
large а service as to bring the receipts per mile below tlie 
average required to pay all working expenses and fixed 
charges, and to provide for depreciation and reserve, would 
be unwarrantable.“ 

Finance is the © author's strong point. The fact must 
not be lost sight of, that a certain percentage of the revenue 
receipts is required for maintenance expenses, and the great 
onset should be to keep this expense to the lowest possible 
imit.“ 

There need be no further trouble in the matter of delimita- 
tion of duties, for we bave it on Mr. Bowker's authority, tbat 
"the chief duty of the ticket inspector is to inspect 
tickets .. ."; and, moreover, “ the chief duty of the motor 
inspector is to inspect . . . motors...” 

The title page informs us that Mr. Bowker does not con- 
fine himself to commercial matters, but has guided tbe public 
in electrical engineering through the medium of а book 
entitled “ Dynamo, Motor and Switchboard Circuits for 
Electrical Engineers," and he gives a sample of his qualifi- 
cations for such a work when speaking of the motorman :— 
* There is controlled and kept iu check, by the simple con- 
troller-handle, practically an unlimited amount of electrical 
energy, which if once out of control . . . . would probably 
hurlinto eternity dozens of lives.” No wonder that, tbe 
motorman should possess all round qualifications applicable 
to the position he holds." 

We must add that Mr. Bowker's knowledge of contem- 
porary tramway history is as weak as his composition, for 
in a note written “since going to press, this sentence 
occurs :—*' For the mutual protection of municipal’ tram- 
way undertakings, the Author thinks that a ‘ Municipal 
Tramways Association’ should be formed at the earliest 
possible date,” 


THE MUNICIPAL ELECTRICAL 
CONVENTION. 


IN our last issue we refersed to the opening proceedings of the 
Incorporated Municipal Electrical Ass;ciation, which took place at 
Derby, on the 29 h vlt. 

The first paper, by Mr. Shawfield, founded upon his varied 
experiences of surfac contact tramway working at Wolverhampton, 
did not add much to our stock of knowledge ou that subject; and, 
strangely enough, the one engineer wh» migbt have been oxpected 
to exhibit a “fellow feeliog," ru*blesely destroyed his brother 
engineer's “ cherished ideal." ; 

Mr. Cridge's paper was probably worthy of a better fate than that 
which befell it; it described a system, where usually there is попе, 
and but for the apprca-h of the luncheon hour would have received 
much more attention than it did. 

The afternoon visit was to Haidon Hall or to Obsteworth, 
thanks to the hospitality of the Mayor and Corporation of Derby, 
a special train being provided as far as Rowsley, wbhenoe brakes 
took the parties to their respective destiua'ions. Toe weather was 
all that cuuld be desired, and the excursions were greatly appre- 
ciated. 

The parties again embarked, and after а leogthy drive through 
Derbyshire scenery, enlivened at а halfway house by the inevitable 
itinerant musician, whose efforts were only suspended on the 
judicious application of penmies into the interior of his trumpet, 
arrived at Matlock Bath, where, at the Pavilion, tea and straw- 
berries awaited them; the evening was spent among the various 
attractions of the neighbourhood. 

Thursday morning found the members at Nottingham, tle 
meeting being held at, University College. They received a cordial 
welcome from the Mayor, Mr. Alfred Page, Sir J. Tarney, and other 
members of the Corporation. 

Mr. 8. L. Pearce, chief electrical engineer, Manchester, read a 
paper on tbe Equipment and Working of Polyphase Sub-stations," 
which excited considerable interest, and drew from Mr. Ferranti a 
well-merited protest on the score of tbe numerous complications to 
which present-day methods give rise. Mr. Ferranti referr:d to the 
severity of gas competition, a result largely due to the simple 
and efficient method of dis'ribation adopted. 

The next paper was by Mr. H. Faraday Proctor, chief electrical 
engineer, Bristol, who contributed some brief notes on the recent 
fire at his works, accompanied by lengthy apologies for reviving 
a subject with which everybody was probably familiar. Toe dis- 
cussion disclosed вэ many ways in which the fire might have 
happened, that we felt a certain consola'ion in not being either 
a chief engineer with switchgear to buy, or a contractor with switch- 
gear to sell. It erved to emphasise poin's, which are, or should 
be, well known to engineers, viz, that fuses are unreliable, and 
should not be used for large powers; that switchboards and their 
surroundings should be incombustible and easily acce sible. 

After lunch the members visited the generating stations and car- 
sheds of the Nottirgbam Corporation, the Nottingham Exhibition, 
and the works of the Brush Electrical Engineering Co., at Lough- 
borough. 

In tbe evening the annual dinner of the Association was beld in 
the Mechanics' Iostitute, and in addition to the castomary to ste 
proposed by the President, those of the ‘Corporations of Derby, 
Nottingham and Sheffield,” proposed by Mr. J. H. Rider, and 
replied to by the Ma:or of Derby; and the I. M. E. A.,“ pro- 
posed by Mr. W. L. Madgen, and replied to by the President, 
were also honoured. The dinner was followed, after a consider- 
able iaterval, by a somewhat visionary smoking concert, ia regard 
to which the numerous absentees were to be congratulated. 

On Friday the City of Sheffield was visited. The Lord Mayor, 
Councillor J. R. Wbeatley, J.P., in an excellent speecb, welcomed 
the convention at the Town Hall, where the meeting was sub- 
sequently held. | 

The first paper was read by Мг. R. S. Downe, of Southport, and 
dealt with the very important subject of Boiler House Economics, а 
subject which excited considerable ditcussion and many divergent 
opinions. The paper was, however, useful evidence that the boiler 
house is now receiving a larger share of the attention, which has 
heretofore bsen lavishly expended on the electrical plant. 

The final paper of the convention was bv Councillor Blakeway, 
chairman of the Electrical Committee, Southampton, on the 
“Financial Position of Municipal Electrical Uadertaki igs,“ ana 
was, in effect, a plea for increasing the price of energy in certain 
directions, Unhappily for the author (and, incidentally, for many 
othere), brother councillors, too numerous to mention, proceeded 
metaphorically to pulverise bis argument», and had it not been for 
the proximity of lunch, it is somewhat difficult to imagine how the 
torrent of civic eloquence would have been stemmed. 

The afternoon was devoted to visits to Mr. Fedden’s fine new 
power station at Neepeend, the tramway station at Kelbam Island, 
апа to Messrs. Hadfield’s steel foundry at Tinsley. 

The latter visit offered many attractions, and the attendance was 
numerous. The firm employ some 4,000 bands at their works ia 
Sheffield, which cover some 80 acres. The steel foundry at Tinsley 
is claimed to be the largest in the world, covering an area of some 
six acres, aud is equipped with 20 overhead electrical travellers and 
13 electrical jib cranes. Electricity plays au important part in 
these works, as a generating plant of over 3,000 н.р. supplies energy 
to 22^ motors of from 4 to 150 Н.Р., and 400 arc lamps, scattered 
about the works. 
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The visitors spent a busy two hours in inspecting the various 
departments of the works, and were greatly interested in the 
extensive railway janction for Aberdeen Harbour, and numerous 
examples of а similar character in сопоесііоп v ith the tramways of 
Glaszow, Biemiogham, Johannesburg, Paisley, Ballarat, &., which 
were on view in the lay-out department. 

Perhape the most interesting event was the firiog of Hadfield's 
capped and uncapped shells against a section of hard-faced armour 
plate. The shots were electrically fired from а 4} in. Krupp gun at 
about 40 ft. raoge, with a muzzle velocity of some 1,900 ft.-secs., 
and served to show the efficacy ef the soft-capped projectile, which 
eaily penetrated tbe plate, while the uncapped variety was 
shattered into fragments. We gathered that a great pr >por.ion of 
the projectiles supplied to the Navy are of Me.srs. Haufield's mate. 

Visitors would probably notice the extensive use of the emery 
wheel for cleaning up the numerous manganese steel castings for use 
ja connection with tram ways and general engine ring work, in which 
the firm bas always specialised. 

The visit was brought to a close in the tea-room, where the Presi- 
dent, ably seconded by Mr. J. Н. Rider, expressed the gratitude of 
the members for an enjoyable alternoon, Mr. R. A. Hadfield suitably 
responding. | 

Оа Saturday the business meeting of the Association was held at 
Derby, when the following officers and Council for the ensuing year 
were elected : — ; 


OFFICERS AND CoUNCIL FOR 1905. ° 
President — 
* F, A. Newington, Edinburgh. 
Vice Presidents — 
t R. A. Chattock, Birmingham; and 8. E. Fedden, Sheffield. 
Past-Presitents— 
J. Н. Rider, J. F. C. Snell, and T. P. Wilmshurst. 

Council — 


J. К. Brydges, Eastbourne 
*Ald. Bruce, Sunderland 

W. A. Chamen, Glargow 

(Past-7 res.) 

J. Christie, Brighton 

A. 8. Giles, Blackbura 

H. Kilgour, Cheltenham 
V.H M'Cowen, Belfast 
{Cr Panton, Bolton 


Hon. Solicitor— Hon. Treasurer — 
fAld. G. Pearson, Bristol 1J. Н R der, Li „доа 


Hon. Secretary— 
1J. E. Edgcome, Kiogston-on-Thames. 
* New names. t Re-elected. 


* 3. L. Pearce, Manchester 
H. Faraday Prootor, Bristol 
* Cr. Sinclair, Swansea 
tald. J. P. Smith, Barrow-in- 
Farness 
Н. Talbo“, Nottingham 
* Bailia Willock, Glasgow 
“Q. Wilkinson, Harrowgate 


It was decided to hold the 1905 Convention at Edinburgh. 

The annual report and balance-sheet were adopted; from tbe 
former we ga her that the total. membership is now 385. 

Other matters contained in the report were the Assoxiates’ prise 
sheme, superannuation of municipal officers, the work of the 
Parliamentary Committee, I.E. E. Wiring Rules in which attention 
u drawn to an apparent discrepaocy in clauses 12 and 29; 
condi.ions of supply апа membership. 

A discussion took place upon the provisions of the Sapply of 
Electricity Bil: which is being introduced by the Board of Trade; 
it was decided that Alderman Pearson, Bristol, should give 
eridence if thought desirable. Subsequently the question of 
exteading the membersbip among the eligible members of the 
numerous municipal staffs was iotroduced, and with this object a 
resolution was passed repealing articles 10, 11 and 12 of the articles 
of association and sabsituting the following :— 


Mx un us. 
10. Every Member shall come within one of the following descriptions :-— 
(a) The Member shall, at the time of his election, be the chief elec- 
trical engineer engaged on the permanent staff of an electrical 
^ undertaking owned by a local authority, or the chief assistant or 
head of any engineesing department in connection with such 
an undertaking of ao actual or constructing capacity of not less 


than 5,000 xw. 

(^) The Member shall be the Committee appointed by a local authority 
to have control over a munioi electrical undertaking within 
the area of such local authority, and shali be represented as 
mh sg ite quarification to vote by one member of such Com- 
mittee, 

Associate MEMBERS. 
11. Every Associate Member shal., at the time of his election, be an electrical 

t engaged on the permanent staff of.a local authority, in a position of 

responsibility, in the capacity of assista:.t in connection with an undertaking 
having a plant capacity of at least 2,000 xw. 
| _ ASSOCIATES. 
I Every Associats shall be an electrical engineer engaged on the permanent 
staf of a local authority, зп a position of responsibility, in connection with an 
Dg whose plant capacity does not exceed 2,000 kw. 


COMMERCIAL PRACTICABILITY OF ELECTRIC TRACTION 
BY SURFACE CONTAOTS. 


By C. E. C. Ba wrrzLD, A. M. I. E. E., M. I. Mech. E., Borough Elec- 
trical and Tramway Engineer, Wolverhampton. 
(Abstract). 


As the author bas had charge during the past 23 years of the only 
-contact system of electric traction in commercial operation 


= — 


in Graat Britain, he has ventured to place some of his experiences 
and the conclusions he has deduced therefrom on record. 

After detailing various matters of history relating to the Wolver- 
hampton syetam and controversy, the author proceeded to compare 
the respective merits of the overhead system and the surface-contact 
system from the following staudpoints:— 

1. Safety to human beings and animals. 

2. Reliability of operation. 

3. Cost of operation and maintenance. 

4. Cost of installation. 

5 Disügurement of streets and obstruction to traffic. 

Safety.—In any electrical or mechanical system, probably the 
most important point to be considered is the ғаїсіу of the general 

ublic. © 
T In comparing the respective advantages from the point of view of 
safety of the overhead system and the surface-contact system, it is 
evident that only one source of danger need be seriously considered, 
namely, that of electric shock, as practically all other г.зКв are com- 
mon 5» all systems of electric trac ion. In the caso of surface- 
contact systems it is evident that tne only portion of the apparatus 
exp»sed to the public, from which a shock could under any possible 
conditions be obtained, is the metal stud io the centre of the track. 

The actual value of this risk may best be estimated in the light 
of actual experience, aud the author bas therefore analysed tbe 
records of defective boxes during the past 12 months, and has ex- 
tracted therefrom the following particulars. 


TABLE L—Drrrecriwk Boxes Founp DuniNG 12 Моктнв 
ENDING Marcu 3lsr, 1994. 


* 


Cups damaged | Moisture in | Total 
bythortcirouits granite basin. d | 
— 5 : oa 5 der 
E. M. F. above earth, as shown on Weston 
voltmeter. 


Quarter 
ending. 


per 
Volts | Volts annum. 
101049 109 000 


| 
Volta Volts | Volts | Volts 


10 to 49 50 to 500, 10 to 49 |50 to 500 


— — — = — —— TAR — ae -- — — — — — 


| 


Жеш. 
June 30, 1903. 10 14 0 1 | 10 | 15 
Sept. 30, , | 14 23 0 2 | 14 10 
Dec. 31, 5 12 6 2 0 14 | 6 ' 
Mar. 31,1904 .. 10 11 2 2 12 13 
———— аан: —— 
Totals ... 46 | 59 i| 


It will be seen from the foregoing table thit a total of 109 boxes 
were found more or Jess alive during the 12 months in question, 59 
of which were alive at ап E.M.F. of over 50 aod under 500 volts. 
The author divided the live boxes iato two sections, namely, those 
under and those over 50 volte, as he bas found by experiment that 
it is quite impossible for any peraon or animal to feel tbe slightest 
sensation of shock from а box which gives а reading of 50 vol:s or 
under, and it is only in rare cases that anything approaching а 
shock can be obtained from a box which gives a reading of less than 
100 volte. 

It will be noticed that out of the total of 109 defective boxes, in 
nine cases the trouble was due to moisture in the granite basin, 
that is, to the accumulation of wa'er on the surface of the granite 
basin under the dope, which formed a leakage path to thetop-plate. 
This may be said to be due in every case to carelessnes: in fix ing in 
the first instance, sufficient care not having been taken to see that 
the interior of the granite basin was thoroughly clean and well 
brushed over with а coating of hot dope before the remainder of the 
dope was poured in. The remaining 100 defective boxes were the 
result of damage done to the interior of the cups by heavy and re- 
peated stort circuits. These short circuits are caused by pie ces of 
scrap iron which are picked пр by the magnet system and come ia 
contact at the same time with the collecting skate and with a cross 
rail at junctions and tarnouts. 

Recent experiments made by the author show that the degree of 
damage to the cup in the event of a short circuit entirely depends 
upon the time element of tbe circuit breaker controlling the main 
feeder. When the traction switchboard was installed at the power 
station, the possibility of the adoption of а surface contact aystem 
had not been considered by the Tramways Committee, and the cir- 
cuit breakers for tbe tramway feeders were specially designed to 
give a comparatively slow break, with the object of preventing the 
rise of pressure which is frequently caused by the sudden rupture of 
au inductive circuit. Experience bas shown, however, tbat this is 
the very worst type of apparatus tbat could have been selected for 
use with the surface contact system, as it allows the heavy current 
due to a short circuit to flow for a sufficient length of time to give 
rise to & considerable amount of arcing or flasbing between the car- 
bon contacts inside the cup, resulting in the cbarring of the latter 
and sometimes in the fusion of the copper ribbon. The author is 
now replacing the original circuit breakers with others of a new 
type, which give а more rapid break with magnetic blow-out, and as 
a result of experiment he has found that with the circuit breaker set 
to operate at 600 amperes, the tramway bas-bars may be sbort-cit- 
cuited a large number of times in rapid succession through the con- 
tact making mechanism of the cup without the latter receiving any 
appreciable damage, and he has every reason to believe that this 
alteration in the type of circuit breaker will very greatly reduce the 
number of defective boxes in the future. 

Instances of defective boxes dae to short circuits are more frequent 
in the summer than in the winter months; light pieces of iron or 
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steel are more easily picked up by the magnet when the track 
is dry and dusty, than when it is covered with wet and sticky 
mu 

The presence of a metallic stud in the street surface electrically 
charged at a pressure of 500 volte above earth would, at first sight, 
appear to constitute & grave souroe of danger, but the author 
points out that in еч of а stad being alive at 500 volts it does 
not necessarily imply that the stud is capable of transmitting a 
dangerous stock to any animal or person stepping thereon; as an 
actual matter of fact, this is by no means the case, as owing to the 
comparatively high resistance of the conducting parta formed by the 
cbarring of the interior of the cup, the quantity of current that can 
pass is exceedingly small, and, in many cases, the readings obtained 
from the same “live” stud by diffe-eat voltmeters will vary 
enormously, a difference of one or two hundred volta being by no 
means uncommon, this variation being simply due to the difference 
in internal resistance of the respective voltmeters. 

In only one instance has the shock received from a “live” stud 
been attended with serious results, and this occurred on Februa 
17tb, 1904, when a sheep and a dog were electrocuted through tread. 
ing on a faulty box on the Tettenhall Road route. 

Immediately after the accident to the sheep and the dog, aod 
before any warning could be given, a horse attached to a butob er's 
cart stepped on the same box, and was brought down by the shock. It 
got up again immediately, however,and when examined shortly after- 
wards by a veterinary surgeon was reported as being none the worte 
fer its adventure. Asa result of actual experiments, the author is 
inclined to believe that horses, in spite of the fact that they are 
shod with metal shoes, are much less sensitive to a shock sustained 
by stepping on a charged metallic substance than to a shock received 
from a live conductor falling on them from above. 

Several instances have occurred of borses stepping on boxes 
which, when tested with a Weston voltmeter, gave readings of 
500 volts and over, and, although in the majority of cases the 
animals were brought down, in no case was there any resulting 
injury from the shock. 

e autbor has on more than one occasion watched a pedestrian 
step on a box which he has known to be “alive” at a pressure of 
500 volta, aa recorded by a Weston voltmeter, but in all cases the 
individual was apparently quite unaware of the fact. 

The comparative h ess of the shock received from studs 
“alive” at the apparently high pressure of 500 volts is, of course, 
due to the comparatively high resistance of the charred surface of 
the vulcabeston cup, and to the fact that there is never under any 
conditions of breakdown or defect any metallic connection between 
the top plate and the supply main. 

In the case of the overhead system, it is evident that there is risk 
of electric shock from any one of three causes, namely—a fallen 
trolley wire; a fallen telephone, telegraph, span or guard wire; 
a pole which has become alive through the failure of the 
insulators. 

Wolverhampton is situated in the midst of a network of tram- 
ways, all- of which are operated on the overhead trolley system, 
and, judging by the frequent occurrence of accidents due to one of 
the three causes mentioned above, the author is of the opinion that 
tbe riek of electric shock from one of these causes is at least as great 
as that arising from the occurrence of a live stud. 

The recent accident in a Midland town, whereby three horses 
were killed, and the man in charge thereof injured by a shock 
received from a tramway pole in the centre of the street, is а grim 
illastration of the fact that the dangers of the overhead system 
are by no means confined to falling trolley wires or charged tele- 
graph wires. 

On а large percentage of the tramway systems of tbis country 
centre pole or side pole bracket arm construction is largely used, 
and in accordance with the usual practice the poles are erected in 
concrete. It is well known that under -conditions which 
may frequently occur ín practice, these poles are virtually insulated 
from the general mass of the earth, and can therefore become 
charged at a bigh potential relatively to the earth. When it is oon - 
sidered that in a very large number of cases single insulation only 
is used between the trolley wire and the bracket arm, it is evident 
that failure of the straight line insulator which supports the trolley 
wire—either from mechanical stress or other cause— may result in 
a pole becoming “alive” at an E.M.F. of anything up to 500 volte, 
and prove a source of very serious danger to human beings and 
animals in the vicinity. 

It is evident moreover that the failure of an insulator under the 
conditions named would not be easily detected under ordinary 
service conditions, and there would be nothing to indicate the fact 
that anything was wrong until an accident had occurred. 

So far as the question of safety is concerned,the author is of 
opinion tbat the belance of advantage lies with & well designed and 
carefully installed surface-contact system. 

Reliability of Operation.—Owing to the entire absence of any 
statistical information regarding the number of journeys lost 
through defects in or failures of the overhead electrical equipment 
on tramways where the overhead system is adopted, it is very 
difficult to institute anything like a comparison between the over- 
head system and the surface-contact system so far as reliability of 
operation is concerned. 

(Mr. Shawfield shows in tabular form the total mileage lost 
due to faults in the electrical equipment of the Wolverhampton 
tramways during the 12 months ending March 31st, 1904.) 

Out of а total of 173 car-miles lost due to defecta in the Lorain 
surface -contact equipment during the period covered b 
the above table, only 27 are debited against the track 
equipment, 

146 car-miles lost due to defects in the car equipment may be 
classified as follows :— 


TABLE II.—Derars or Mruzgs Losr Dur то FAULTS m 
Loran CAR EQUIPMENT. 


i 


| 


a June  |S'pt'mber| Dec'mber March Total 
quarter. | quarter. quarter. | quarter. | i 
— aries 2 — — l 5 Y 
Earthed magnete... | 22 | 21 16 20 | 79 
Buckled skates 10 7 20 3 40 
Battery faults... | 8 - 6 — | 3 17 
Other causes 8 5 2 ics 10 
| | 
| 43 39 33 286 146 


It will be seen that, during the period in question, the total 
number of car-miles lost due to defects in the electrical equip- 
ment of both cars and track averaged 34 car-miles out of every 
10,000 car-miles run, and, having regard to the fact that during 
the months of February and March there were frequent and heavy 
snowfalle, the author is of the opinion that this con:titates a record 
for regularity of service, which it is difficult to surpass. 

Iu considering the car-miles lost due to the Lorain car equipment, 
it muet be remembered tbat the defects which were the cause of the 
Celays have a parallel in the case of the overhead system in 
of brokeu and damaged trolley wheels and trolley poles and in the 
earthing of the cables inside the trolley standard. 

In considering the respective liabilities to breakdown of the rival 
systems, it should be borne in mind that in the case of tbe surface- 
contact system as installed at Wolverbsmpton, any accident or 
breakdown can only affect one, or, in very rare cases, two boxes, 
and tbe momentum of the car is sufficient to enable it to coast over 
the short length of track thusdisabled. Further, any faulty box oan 
be removed and replaced by & new one in an average time of 15 
minutes without any interruption of service. It may in effect be 
said that the surface-contact system is equivalent to an underground 
trolley wire divided into 10-ft sections, each of which is indepen- 
dent of the rest, and may be removed and replaced without inter- 
ference with the efficient operation of the remainder. It is in this 
respect that the surface-coatact system has, in the author's opinion, 
a distinct ad vantage over the overhead system, inasmuch as with the 
latter an accident of any kind to the overhead eqnipment usually 
means the putting out of service temporarily, of from a quarter of a 
mile to half a mile of route, and a total cessation of traffic along the 
section affected for a more or less lengthy period. | 

Another respect in which the surface-contact system possestes а 
marked advantage over the overhead system is that the conductors 
are free to devote the whole of their time to the collection of fares 
and to looking after the convenience and comfort of passengers. 

As a result of the 2j years’ experience the author has had of the 
ро of а surface-contact system, he believes that for reliability 
o 5 it has many and noteworthy advantages over either the 
overhead trolley system or the conduit system. 

Cost of Operation and Maintenance.—This question must always be 
a determining factor in the choice of a system of electric traction, 
as under the present régime of municipal control, with its attendant 
low fares and high wages, it is becoming an increasingly difficult 
matter in many cases to maintain a tramway system as a paying con- 
cern, and consequently it is of great importance that the system of 
traction adopted should be one that will require the minimum 
annual expenditure to maintain it in a safe and efficient working 
condition. | 

It must be admitted at the outset tbat from the point of view of 
cheapness of operation and maintenance, no system of electrical 
traction can rival the overhead trolley system. | 

Tbe following statement shows the expenditure on the main- 
tenance of the Lorain surface-contact system at Wolverhampton 
during the 12 months ending March 31st, 1904 :— | 


TaBLE III. — Repams AND Maintenance Costa оғ Lorain 
System for 12 months ending March 31st, 1904. 


Track Equipment. 
Cost per 
Total Cost 
con. single track: oar-mlle. 
Repairs and maintenance of 
cups and top - plates £125 5 5 £1193 0584, 
Raising top- plates ove 519 2 0:5 002d. 
Miscellaneous repairs 5 12 2 1 11 "005d. 
Inspection & testing of trac 9415 6 8'6 044d. 
£238 2 2 | 22156 114. 
Car Equipment. 
Repairs and maintenance of 
magnet systems £72 13 2 £3 "033d. 
Repairs and maintenance of 
switches and batteries in- | 
cluding charging ... А 20 3 4 0:8 ` 0094 
Repairs and maintenance of 
collecting skates .. 11511 8 47 0534. 
Inspection and adjustment of 
magnet systems and col- 
lecting skates ies . | 102 13 11 42 047d. 
£311 2 1| £129 1444. 
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The expendiiu"e under tha heading of t-ack equipment Ё e author 
considersto be very reason ble, and is of opinion that it will bear 
comparison w.th the co t of maintenance of any similar length of 
overhcad equipment ranniog in a busy manufacturing town. 

The expenditure cn the inspection aud maintenance of tbe car 
equipment has been rather heavy, the items relating to the magnet 
systems and batteries being, in the author's opinion, abnorma!, and 
considerably in ex-e:s of what may be expected in the future 

It is impossib'e to obtain reliable figures as t5 the co:t of inspection 
and ma'ntenance of the trolley wheels, trolley poles and s'andard: 
in the cass of the overhead sys'em, аз records apparently are rot 
kept separately cf the expenditure incurred in these respecta, bot it 
is probable that the car equipme-t of the overhead system can be 
more oheaply maintained {һап that of а surface contact system. 

One of the most serious disadvantages of the surface contact sys- 
tem is the increased ccnsumption of electrical energy involved. The 
additional quantity required varies a^cordirg to the type of surface 
contact system adopted, but with practically every type of system 
there are three causes which must involve additional current con- 
sumpti n, and tt ese are as follows: 

F.rstly—TEte energy required to operate the circuit closing me- 
chanism of the track equipment. 

Secondly— The additional erergy necesesry for the propulsion of 
the cars owiog to the extra weight of the special apparatus carried 
on the car. 

Thirdly—The surface leakage from box to rail over the paving 
under each car on the track. 

Of the above-mentioned tources of power waste, the first t vo only 
need be teriously ocnsidered, as in the case of the third, the amc uit 
of energy wasted by surface leakage is to small as to be n: gligible. 

In the case of the Lorain system as installed at Wolverhamptcn, 
the current required for the cperation of the circuit closing me- 
chanism in the track equipment, which is in this case the energy 
required for the exci‘ation of the magnets, represents a power con- 
sumption of 670 watts per hour, which is equiva'ent, uader ordinary 
conditions of servi e, to 11 unit por car-mile. 

In Wolverhampton the routes at present in operation include some 
rather severe gradiente, and owing to the fact that a lar е proportion 
of the road surfaces in the vicinity of the routes are macadamised, 
the tra k is always very muddy and greasy io wet weather, and 
correspondingly dusty in dry weather. The tendency is, therefore, 
{ог the current consump: ion per car-mile to b» rather heavy, the 
average during the pas! 12 months being 1:49 units 

Under these conditions, the author has calculated that the 
additional current consumption due to the weight of the Lorain 
equip ent is approximately equal to 13 unit per car-mile. 

The £otal additional cur:ent consumption to be debited against 
the surface-contact system is in this ca:e 24 unit per car-mile, or 
apprc xi mately 19 per cent. in excess of what would Fave been 
required by the overhead system. 

Cost of Installation.—Although perhaps not of such vital import- 
arce as the cost of operation, yet, nevertheless, the capital cost of 
installation must weigh heavily in considering the merits of any 
system, and it is obvious, therefore, that any system of electric 
traction which desires to enter into competition with the overhead 
trolley system must be capable of being installed at a cost not very 
much in excess of the latter. 

It is very difficult, if not impcssible, to give a general figure for 
the difference in first cost of the overhead system and the surface- 
con'a^t system, owing to the fact that whilst the cost of the former 
ia practically the same for either double or single track, the cost cf 
the electrical equipment of the latter is obviously twice as mu zh for 
double track as for single. Consequently, the amount of the extra 
cost of installing а surfa-e-contact system necessarily depends upon 
the proportion of double to single track on the routes concerned. 

Speaking generally, however, it may be taken that first-class over- 
head construction costs from £1,500 to £2,000 per mile of route, 
whether double or single, whereas the cost of the surface-contact 
system will be from £2,000 to £2,500 per mile of single track. 

Disfigurement of Streets and Obstruction to Trofic.—One has only 
to compare the A serus appearance of St. George's Square, Liverpool, 
or Piccadilly, Manchester, with what it was before the introduction 

of electric traction to realise the great disfigurement due to the 

crection of poles and wires along these fne thoroughfares. 

Where centre-pole construction is in use, there is, in addition to 
the unsightliness involved, another very serious objection—namely, 
the obstruction to traffic. There can be no dcubt whatever that the 
introdnction of oentre-pol a into a street of average width very 
largely reduccs the accommodation for vehicular traffic, and 
materially adds to the congestion of the already overcrowded streets 
in many of our large towne. 

It is claimed for the surfate contact system, that it offers less 
impediment to the free use of the streets and side walks than any 
other system of «lectric traction in which the energy for the pro- 
pulsion of the cars is collected from an external source, and tbe 
experience of the author in connection with the Wolverhampton 
tramways leacs him to believe that this claim is justified. | 

During the two and a half years that the system has been їп 
operation no complaint of sny kind has been received as to any 
obs'fraction or inconvenience to traffic haviog beea caused by the 
iron top-pla*es in the street turface, and so far as the author is 
aware no accident f any kind has ever been attributed to them. 
There is morecver no indication of any abnormal wear of the 
paving surrounding tle studs, reither wood nor granite paving in 
the immediate vicinity of the metal top-pla'es appearirg to wear 
aay faster than a£ other parts of the track. 

On the score cf appearance it may fairly be said that the surface 
conta t system is the least conspicuous and the least objectionab‘e 
of any system of electrical traction, in fact, it is the asthor's 
exptrience t^ at unless the track is abnormally clean and free f. on 


dirt, it is very difficu't to distinguish the s'uds from the remainder 
of the paving. 

There can be wry litt'e doubt {hat from tke point of view of the 
property owner in good residential d's'ricts, the surface contact 
system is distinctly yrefcrable to the ovcrbeed system, as it is much 
less likely to caute depreciat/on in the va'ue of the property adjoin- 
ing the tramway routes. 

Owing to the large number of factories in the tcwn engaged in 
the procuction of stamped stcel and iron srticles, a very large 
quantity of scrap iron of all torts and sizes is produced and bas to 
be carted away from the various works. This scrsp iron is ueually 
те у care'essly Leaped in open carte, with the result that a c:n- 
siderable percentage of each load is scattercd in the street, and it 
unfortur ately bappeus that the principal repositori: s for scrap iron 
are sitrated on the busiest tramway routes. As previously 
explained. the presence of this scrip iron constitutes tke most 
serious difficulty the system has had to contend witb. 

It should be pointed out, moreover, that in Wolverbampton the 
track is laid to a 3 ft. 6 in. gauge, and consequently the ғрасе avail- 
able between the rails, and between tke side frames of the trucks, 
for the reception of the surface со tact spy aratus is comparative ly 
limited, and the author believes that with tte standard 4 ft. 83 in. 
gauge many of the troub!es experienced with the upkerp of the 
magnet and collecting skates wculd largely, if not entirely, dis- 
appear, and the arrangement of tke track equipment at points, 
crossiogs, and other special track work, would be considerably sim- 
plified. 

The conclusions arrived at in the foregoing paper may be briefly 
summarised as follows :— 

A well desigr ed and carefu ly installed surface contact system ів 
superior to the overhead trolley system in respect of the questiens 
of safety, reliability, disfiguremert of streets, and obstruction to 
traffio. 

Tte overhead system is considerably cl eaper both as regarè s the 
capital cost of installation, and the annual cost of operation and 
maintenance. 

For tramway systems where low iritial cost and low annual 
cbarges are the first considcration, and cspccielly for light railways 
in thinly populated districts, tte overhcai system is to be pre- 
ferred. 

In many of our larger towns, and especially at watering places 
and other pleasure resorte, the surface contact system has many 
claims for serious consideration in preference to the overhcad 
trolley system. 


Mr. J. H. Rip R, cb ief electrical engineercf the L. C. C. tramways, in 
opening the d's zus: ion, asked hc w access was obtained under the cars, 
as apparently the car-sh ed had no pits; in Lis opinion, car-sheds should 
be all pits. The author had made an important point cf the safety of 
the system, but he then proceeded to give long lists of partially live 
studs totalling 109—an almost impossible number cf fanlta for 12 
morths' work with a similar overhead system. He thought Wolver- 
hampton was altogether the wrong place to use а surface-conta-t 
system, with so mich scrap iron about the streets, and as regarded 
the chanc3 of stepping on live studs, Le thought Providence cer- 
tainly had а good ceal to do with Wolverhampton's immunity 
from accidents. He believed that the boxes would fail through 
the contact pieces not f.llirg, also that a live stud couli not 
be earthed, as could a tramway po'e. The danger of contact 
etads lay ia the fact ttat no one knew they were alive until 
the accident bappened. Contrary to tke author's opinion, the 
overhead trolley system invariably used double insu'ation, and if 
such a system were properly designed the trolley should run avy- 
where without the a*tention of the conductor. The speaker also took 
exception to the additional weight of the Lorain car, and concluded 
by remarking tkat he hid heard that the quick car service at 
Wolverhampton was porsible because horses and carts had learnt 
from experience tbe advisability of keeping off the track. 

Mr. WxTMORZE (ef the LorainCo ), on the invitation of the Chairman, 
stated that his company preferred to take a system with adverse 
conditions, as at Wolverhampton, for, having overcome tae diffi :ulties 
at such a place, it was comparatively easy to succeed under ideal 
conditions. Wolverbampton bad the only surface contact tramway 
operating commercially in the world. Other surface conta: t systems 
had been operated, e.g., those in Paris—systems in which the c: ntao!s 
were male with a solenoid, or depended on mercury cups—but these 
failed under practical conditions. They had no record of an arma- 
ture failing to fall from any cause, and a driver would know if a 
contact had failed, ав the current would be cut off there. Theextra 
weight of the Lorain car was slightly against it, but not compared 
with & conduit car. 

Mr. F. О. RAPHAEL commented on the grossly exaggerate 4 views of 
Manchester overhead network (which the author had thoughtfully 
provided for purposes of comparison with others of the Wolverhamp- 
ton system). From his own experience it ves usually almost im- 
possible to distinguish trol'ey netwi rks in a photograph. 

Mr. J. F. С. BRELL, Sunderland, thovght that leakage at Wolver- 
hampton was a very serious matter, and that {rouble would result 
from horses slipping on the lengthy series of metal plates in the 
centres of the tracks. They were, however, to be congratulated if 
traffic avoided the tramway, be.ause track repairs were a very 
serious item on most lincs. aD 

Mr. ETANLEY CLEGG, Liccoln, mentioned that his Corporation had 
practically decided on adopting the “ G.B." surface contact system 
for its tramways. In regard to cost of repairs on trolley system”, 
in 30 towns he had circularised it varied f:om £5 to £95 per mils of 
track, whereas Mr. Shawfield’s figure was £21, ard mich below the 
average. 

Mr. C. E. C. SHawrigtp, in replying, state 1 that' the car-sheds 
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re ferred to in the discussion were old ones, and the newer ones were 
all pits, but no extra wages costa were incurred in inspection of cars, 
&c., as compared with the trolley car. The live stud” danger 
was much exaggerated. Barefocted yoangsters in Wolverhampton 
often reported еш at the nearett car-shed, and earned ooppers 
thereby. Contact-box failures were cue mostly to short-circuits 
under the cars wken the latter pulled up, and the conductor 
usualiy got down ard felt the «tuf. It wa», of course, impossible for 
the main circuit to ke broken in a box, but the smsl! leakage current 
was. The average leakage current in dry weather was less than 
ijs ampere, in wet weather у; emp err, and in muddy weatter 1 to 
1$ amperes at croreings, per car in service, the total amcunt being 
equal to 008 unit p«r car-mile стег tLe 12 months. The time faken 
up in repairing cr removing & box was about 15 minutes, and 
when minute faults occurred, as they did, in the cables, they could 
be detected by remcving one or t o boxes and tetting back. 2. 


- 


THE SPEN VALLEY TRAMCAR ACCIDENT: 
BOARD OF TRADE REPORT. 


Masog Ювогіт'в report has been isued respecting the c.l'ision 
between a tramcar and various vehi les, which cccurred on May 
20th, in Halifax Road, Dewsbury, on tle Spen Valiey Light Rail- 
way. The ctr in que tion, No. 7, belonging to tLe Yorkshire 
(Woollen District) Electric Tramweys, Ltd, is a four-wheeled 
doubled-decked car with a top cover, fitted with the usual hand 
brakes, Spencer “Scotch” brake, and the Westinghcuse magnetic 
tlipper brake. The cortro!ler is of the Н D2 Brush pattern. The 
car is alco fitted with the Tidswell lifeguard. After entering, in some 
detail, into the character of tke line, and the evicence given, tke 
Major concludes :— 

“Taking all the evidence avaiable into corsideiatior, I think 
wkat probably Fappened was that Stead let the саг go tco fast after 
leaving Oxford Road, i e., when Łe put the controller handle to tke 
fourth notch of the Westinghouse brake, and just then catching 
siglt of the wagon foul of the line at the Bath Hotel (which is 
only 285 yards from Oxford Road on a very steep gradient, partly 
1 in 9), put back the controller bar dle to the seventh rotch, ard rot 
getting the immec iate k rah ing effect expected, at once applied what 
is known as the electric Scotch brake, but thie, when applied at 
the high speed which the car had then gained, has the effect of 
skidding the wheels fur a stort time, and the car does not check its 
speed at once, and feeding the motcra іп paralkl with tke power 
handle reverted ard the canopy s7itch thrown «ff has a similar 
effect, though not so great. In each са e Stead,in his anxiety to 
stop tke car before collidiog with the wagon, probably did rot 
allow cuffcient time for either brake to take effect, and after the 
first collision he did nothing. He says tbe reascn for attempting 
ncthing after {аё happened was that all his gear, including the 
spindle of the hand brake, was bent, but tbere is the evidence of 
witnesses throwir g doubt on tbis. 

"Ifthe hand-brake was still available, Stead could have reduced 
the viclence of the second ccliition very contiderably, even if he 
could not have stopped the car, had ke applied it; but it is 
impossible for gnyone to say for certain in what conci ion it wis, 
with tke exception of Stead himself. 

"Ag far as сап be judged, the car was in pood order at the time 
of the тш away, and had nothing wrong with the brakes. There is 
practically no dcubt about thia. 

"I think the bad accicent was caused by Stead’s anxiety to 
prevent the first collisicn with tbe wagon at the Bath Hotel, and 
after that he lost his head, and could do nothing. 

"Ag before pointed cut in accident reports, a much higl. er 
standaid of training is required for men who sre put in charge of 
electrically wcrked brakes than for those who have to use purely 
mechanical brakes, because, in brakes of the first nature, the mer, as 
a 1ule, do not tndeuetand Low and why tle brakes act, and if, in 
an emergercy, they do not at once get the braking effect desired or 
expected, they at once jump to the conclusion thet the Westing- 
house brake Las failed and begin to try the effect of another brake 
without giving the necessary time for the first brake to «ct, with 
the result that the car runs away. The whole affair is a matter of 
teconds, ard it requires the greatest knowledge of, and confidence 
in, the mechanism employed, for a man to wait even a few seo. nds 
for Ње breke to take effect, while he is rapidly approzching an 
obstacle in his track, without tlinking that something may have 
fai'ed and acting on impulse in a wrong manner. 

"The company thouid check ia the strictest manner any siga of 
the motcrmen coming down the hill in question fastcr than the 
authorised speed, (specially on the steep 1 in 9 gradient between 
Carlton Street, where there is a stop, and Albion Street, Let wcen 
which the speed should not exceed 4 miles an hour. 

“The conduct of Oldroyd, the corductor of the runaway car, is 
toi Le highly ccmmended. By preventing the passengers jumping 
«ff the rur aw+y car, he undoubtedly prevented them being seriously 
i"jured and posibly teing killed. He is, 1 nfortunately, suffering 
severely from shock. 


Belgium.— La Société des Chemins de Fer Electriques 
Vicinaux, of Brustele, rep: гіз a profit of £412 for the last financia, 
year. 


NEW PATENTS APPLIED FOR, — 


Compiled expressly for this journal by W. P. Тномрвои & Co., Electrical Patent 
ents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


19,908. Improvements in means for producing electric aros from alter- 
nating currents, also spplic-ble for rectifying alternating currents" Е. 
WEINTRAUB, June 20th. (Date applied for under Patents Aot, 1901, June 
20th, 1908, being date of application in United States.) (Complete.) 
шүр “ Improvements in electric aro lamps.“ G. W. Martaew, June 

13,927. ''An improved system and spparatus for eleotrically opera bulk- 
head doors, batches, or the like.” A P. Jones. (Long heat er 2 Co., 
United States.) June 0th. 

13,998. “Improvements in or relating to storage battery separators.” A. J. 
Bout. (N. Dodge, United States.) June 20th. (Complete.) 

18,987. ''Improved system of installation of electric apparatus for traction in 
miner or other places containing explosive gas." Е. Е. J. Mopressr. June 

18,947. '*Improved construction of electric tumbler switch." G. Sita. 
June 20th. 

18,9562. Apparatus operating with automatic regulation for submitting gases 
and vapours to the action of tbe electric arc." O. IuRa . (Société Anonyme 
d'Etudes Electro-Chimiques.) June 20th. 

13.979. Improvements in electric lamps." E. A. CanoLAx. (General Elec- 
trie Co., United States) qune 20th. 

18,984, '* An improvement in elect іс fuseboards and fuses.“ G. M. PINKERTON, 
June 20th. 

14,020. “Improvements in electrostatic apparatus for measuring electrical 
potential differences.“ E. W. Marcianr and G. W. WonRALL. June 21st. 
(Com; lete.) 

14,058, ‘Improvements in solutions for the electro-de position gf metal." L. 
Poirhorr. June 21st. (Соп lete.) 

14,079 '* Improvements in apparatus for electro-galvanieing.“ L. Porrnorr. 
June 218t. Complete.) 

14,060. ‘Improvements in conductors and collector devices for elcctrio 
rnilweys and tramways.’ A. BoLzano. June 214. (Complete.) 

14,66. An improved high voltage battery." L. ре Govrnay, June 21st. 
(Complete.) 

14,071. ** Improvements in the raising ard lowering of arc lamps." Н.Н. 
Berry and E. SkiNNER. June 2156. 

141.087. " Improved box and lid for electric &ccumulatora on board ships, 
motor care, and the like.” А. А. Parc IVI ST and T. H. Віно». June Zznd. 

14.117. Improved form of protected conductor rail fcr electric railways.“ 
R. O. SULLIVAN. June 22nd, 

14,158. Improved method of preliminary treatment for accumulator plates.“ 
H. LEITNER. June 2A d. 

14.165. Improvements n or relating to spparatus for supplying current to 
electrically propelled vehicles and the like." T. L. KoLKxiN, June And. 

14,13€. "Improvements in brush holders for clectrical machines.“ W. H. 
Foor. (Date ap; Ша for under Patents Act, 1901, June 24th, 1903, being date 
of spplication in United States.) June Aud. Con plete.) 

14,419. »In provements in and counceted with aro lampe.“ 
BrxutpZz. June 2214. 

14,147. ‘Improvements in ard relating to the electrclytic depositing of 
metals.” S. O. Coup. k- COE and THE METALS Correration, Lro, June 22nd. 

14,144, “Improvements in vapour electric lampe.“ О, O. Krun. (Date 
aj plied for under Patents Act, 1901, June 2:nd, 1903, bring date of application 
in United States.) June “204. (Complete.) 

14100. “Improvements in or relating to electric clccks and electro-motive 
apparatus therefor and for other purposes. 8. Parmer. June 22nd. 
(Complete.) 

14,163. ‘Improvements in movable cverhead frogs or switches and eection 
insulators for electric railways and tramways.’ June 22nd. 

14,170. ‘Improvements in electrical accumulators.’ T. Riad. June 28rd. 

14,185. "Improvements in electric conductors for tramways worked on the 
conduit system.“ W. J. А. Watkins. June 23rd. 

14,196. “Improvements in electrodes for arc lightirg." Тнк BRITISH 
THomson-Housron Co, Lip. (General Electric Co., United States) 
June wird. 

14,221. '*In provements in and relating to galvanic batteries. R. DREIBHOLZ. 
June 23rd. (Comp:ete.) 

14,231. ‘Improvements in electric sparking plugs for internal combustion 
motors." H. J. La Forcr. June 231d. Date applied for under Patents Act, 
1901, Jure £ith, 1903, be ng date of application in France.) (Complete) 

14,039. “Improvements in or relating to electric traction engines.“ С. DE 
Kanpo, June 23rd. (Complete.) 

14,747. “Improvements in bucket-wheel construction for elastic fluid 
turbincs." THE Warwick Масніхкку Co., Lip. (The General Electiic Co., 
United States.) June 28га. 

14,250. * Improvements in dyramo-electric machines and the like." L. 
Tonpa. June 23rd. 

14,204. “An improvement cenrected with the ‘live rails’ of electric rail - 
ways." T. M. Lysou. June 250th. 

14,8(C. ‘Electrically operated signalling and braking devices for railway 
trains.“ P. Krause. June 25th. (Complete.) 


F. pe ZEA 


PUBLISHED SPECIFICATIONS. 


Copics of any of these Specifications may be obtained of Messrs. W. Р, 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, priee, post 
lree, 9d. (in stamps). 


1903. 


Hicn VOLTAGE SPARK Arnestens, J. V. Johnson. (Communicated.) £6,008. 
November 28th. 

CovrLtiNes rok Errcrkic Cannes. F. W. Heworth, 
Dessert, United States.) 26,174. Noven ber 30:11. 

TELIETYHONE Transmitrens. P. б Randall :6,248. December lit. 

APPARATUS on MEANS гов REGULATING OR GOVERNING THE SPEED or ESINES 
EMPLOYED IN Dhivio EIHeTHI Cipit GrENLEAIoRS, J. Y. Johnson. 
(The Flectrizitats-Aktien-Gesell-chaft vormals W. Lahmeyer & Co., Ger- 
many.) 26,259. December lst. 


(F. Evcrbart ard J. 


MaosNrTic Errc nac Texiresa Devices FoR INTERNAL Сомвсѕтіох EN, IN.. 
C. Bailly. 26,201. December Ist. 
Mrass For EFFECTING THE REGULATION oF SYNOHRONOUS ALTERNATING OR 


THRER-PHASE Current EUECT IVA Motors. J. Y. Johnson. The Elek- 
tricitats-Aktien-Gesellschaft уошпаіѕ W. Labmeyer & Co., Germany.) 
26,378. December 2nd. 
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WAYLEAVES FOR TELEPHONES. 


In the clamour for better telephonic facilities in the Metro- 
polis and elsewhere, the fact is sometimes lost sight of that 
telephone companies experience considerable difficulties 
in obtaining the necessary wayleaves for their wires. 
Unlike the railway company, whose directora can obtain the 
sanction of Parliament for the compulsory acquisition of land, 
the telephone company are often compelled to come to terms 
with householders and others over or near whose property the 
company require to place their wires. The report of an 
iuterview between the representative of the Daily Mail and 
one of the officials of the National Telephore Co., which 
appeared in that journal on June 10:№, shows the difficulties 
which the company experience in procuring the necessary 
consent, Thus it is said that :—‘ The owners of a hen- 
house sought compensation because, after telephone wires 
had been laid across the top of the house, the hens laid 
fewer eggs.“ Again, An irate property owner recently 
tied a group of offendivg telephone wires to а dog kennel 
containing a large dog, and then invited the telephone men 
to remove them." We venture to quote one instance, 
however, to show that the telephore company can sometimes 
overcome the householder’s prejudice. Our daily con- 
temporary says :—“ The wayleave officer was threatened 
by the owner that he would kick him out of the place. The 
officer asked if he could get the wayleave after the kicking. 
The owner said, Yes. The wayleave officer prepared to be 
kicked, but the position struck the owner as being hamorous, 
aud the wayleave was obtained.“ 

That the law permits the owner of property to adopt a 
wholly unreasonable attitude appears to be clear from a con- 
sideration of the Telegraph Acts. Sec. 21 of the Telegraph 
Act, 1863, provides (in effect) that the company shall not 
place any work by the side of any land or building, so as to 
stop, hinder, or interfere with ingress or egress to or from 
Lhe same, or place any work under, in, upon, over, along, or 
across any land or building, except with the previous con- 
sent in every case of the owner, lessee, and occupier of such 
land or building. "There is an important proviso in the case 
o: any wires placed within the limits of the County of 
London, any city or municipal borough, or any town of more 
than 30,000 inhabitants. The section goes on to provide 
that if in any of these places the highway authority has 
consented to the placing of wires in, upon, over, along, or 
across any street, this consent shall be sufficient authority 
for the company (except in the case of land belonging to the 
Crown) to place and maintain a telegraph wire (which term 
iacludes telephone wire) over, along, or across any building 
adjoining to or near the street, or over any land not 
being building land, or a garden, or pleasure ground. 
This right, however, is subject to the following condi- 
tions:—The company must publish a 21 days’ notice, 
stating that they have obtained the, consent, an; 
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indicating the course of the proposed line. If the 
line goes over any dwelling house it must, unless the 
owner consents, be placed at а distance of not less than 6 ft. 
above theroof. Farther, if the owner desires to increase the 
height of his house, the company must not allow their wires 
to interfere with the alterations. Finally, the company 
must make full compensation to the owner, lessee, or occupier 
of any land or building over, along, or across which the com- 
pany places a telegraph, and which may be shown lo be pre- 
judicially affected thereby. The compensation is to be settled, 
in case of difference, by arbitration under the Land Clauses 
Acta. 

Broadly speaking, the effect of the above provision is that 
in the metropolis and other large towns, poste, &c., may be 
erected on the roofs of houses, but subject, in all cases, to the 
payment of compensation. We say in all cases advisedly, 
for the words printed in italics admit a claim for interference 
with the barest legal right. Thus, it is а technical trespass 
to stretch a wire over a man's land, although the wire may 
be placed at such a height as not to interfere in the least 
with the ordinary uses to which he may put his premises. 
Again, the placing of a pole in front of a man's house may 
involve a claim of compensation. In ће case of R. v. United 
Kingdom Electric Telegraph Co. (2 B. and S. 647), the 
defendante, for the purpose of profit to themeelves, placed 
_ telegraph poets upon a highway with the object and in- 
tention of keeping them there permanently, and did per- 
manently keep them there, such posts being of such sizes and 
dimensions and solidity as to obstruct and prevent the pass- 
age of carriages and horses, or foot passengers. It was 
decided that the defendants were liable to be found guilty 
upon an indictment for a nuisance. It was also decided that 
if the posts were not placed upon the hard or metalled part 
of the highway, or upon a footpath artificially formed upon 
it, or even if sufficient space was left for the public traffic, 
the defendants were still liable to conviction. 


The foregoing statement will have made it plain, that 
although the telephone company may have compulsory 
powers in a large town, those powers cannot be exercised 
without payment of what may well be fanciful claims for 
compensation. 


A reference to Section 22 of the Act of 1863, shows that 
in rural districts and small towns the үг blem which is pre- 
sented to the telephone company is still more formidable. 
That section provides, in effect, that in these districts the 
company shall not place a telegraph above ground, or a post, 
within ten yards of a dwelling house, or place a telegraph 
above ground across an avenue or approach to a dwelling 
house, except subject and according to the following restric- 
tions: They must obtain the consent of the occupier, lessee, 
or owner ; the consent of an occupier being effective only dur- 
ing the continuance of his occupation. On the termination 
of the occupation of any occupier, the lessee or owner entitled 
to possession, if he does not consent to the placing of the 
telegraph or post, may give notice to the company requiring 
its removal, and the company must remove it. If this 
provision as to removal is not carried out, the company may 
become liable to a penalty not exceedirg £5 per diem. 

It is easy to see that a very powerful weapon of obstruc- 
tion may thus be placed in the hands of owners and occupiers. 
They can, apparently, refuse consent from mere caprice, and 


an owner or occupier, upon coming into possession of 
premises over which there is a wire suspended, may arbitrarily 
require its removal. 

We think that the difficulties which the law places in the 
way of acompany which is desirous of providing an adequate 
telephone system, should Le appreciated by thoge who are во 
ready to criticise. Unless the power to acquire wayleaves 
compulsorily is conferred by Act of Parliament, we do not 
Еее how a complete system of telephone communication can 
ever be established. 


Ат a time when under the depressing 
influence of vanishing dividends the wail 
of the railway director is continually with us (although not 
more continually than the responsive suggestions of the 
enthusiast who would have us believe that in electrifi- 
cation we have a salve for all the wounds inflicted by un- 
kind tramway competition), it behoves us to treat with some 
reserve the wonderful traffic-handling powers usually 
attributed to the modern paracea for railway ills under 
all and sundry circumstances. 

Not that we can quarrel with electrification in principle, 
but its application under special conditions, and more 
especially those involved in the regeneration of underground 
railways, may involve the uj setting of many prematurely 
accepted methods. 

We have grown so accustomed to crediting cur old under- 
ground steam routes with everything evil in the way of over- 
crowding, bad ventilation, and inefficient services, and also to 
swallowing the no doubt well-intentioned statements of tke 
electrifying enthusiasts as to the coming modification of 
these evils, that it comes as something in the nature of a 
shock when we hear of passengers on the recently elec- 
trified Liverpool and Southport line complaining of the 
badly ventilated carriages and cf obstructed egress and 
ingress. 

Involuntarily we are tempted to ask whether this does not 
confirm our latent suspicions of the somewhat too rosy 
programme, sketched out for our benighted, though indis- 
pensable underground by the reforming enthusiast ? Whether 
the roomy electrical cars provided for in the coming cor- 
version, are going to be so efficacious in the matters of 
ventilation and overcrowding as the much-maligned ordinary 
pattern of railway coach? In fact, whether the experience 
gained up to the present on electrified railways, working 


Ventilation and 
Overcrowding. 


under far less strenuous conditions than exist on the 


Metropolitan and District routes, does not justify а recon- 
sideration of electrical train design as at present adopted ? 
To sum the matter up, we have on our under- 
ground routes, platforms which cannot reasonably be 
lengthened, ага which effectively limit the length апа 
carrying capacity of the trains; and if we are to add to thir, 


during the periods of heavy traffic, lengthened stops at the 


many busy underground stations due to the difficulties of 
getting into and out of the new coaches, and consequently to 
obtain no great increase in the average speed and number 
of trains, just when they are wanted, and further to 
experience no greater opportunities of breathing pure air 
than at present—we cannot reasonably refrain from asking 
whether the much vaunted prospective amelioration of our 
lot is not vanishing into thin air; in fact, whether the 
proverbial “ bread " of ccmfort is not going after all to 
turn out a “stone” of continued discomfort with electrical 
trains of the pattern at present ia vogue. 


jj, MT 


coming ind pages 
BL 


ДИ tsi 
Sof providing gy 
lated by (dogs why 95 


of P arliament, LT % 
bre communica @ 


1 under the depresi 

ing dividends the mi 
With us (although w 
ге suggestions of th 
ave that in elect 
бв inflicted by ш. 


us to treat with som - 
Dg powers aly . 


railway ills umet 


fication in principle, 
ditions, and more 
jon of underground 
many prematurely 


ng cur old uder- 
1 the way of ova: 
vices, and also to 
statements of the 
modification d 
he nature d 8 


cylin 


Vol 55. No. 1,390, JULY 15, 1904.] 


di кз i ! > S 2 a — — 
THE ELECTRICAL REVIEW. 88 


Ф 


THE COLLIERY EXHIBITION. 


(Continued from page 47.) 


leading or pressure side being pressed'in by the air. There 
are no springe, and as the air passages''are large there is no 
throttling of the incoming air, and, of course, no chattering, 
which is a common feature of the poppet type of valve. 
The speed of the piston does not affect the motion of the 


Air Compressors.— Air compressors are now extensively valves, which have been tested down to 9 r. pm. A shallow 


шей in colliery work, and several fine examples of this 
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Fra. 8.—SECTION THROUGH CYLINDER OF THE INGELSOLL-SEBGEANT COMPRESSOR. 
Piston INLET TYPE. 


class of machinery were shown. 


Sergeant compressor has been already referred to, and 
we show herewith a section through the cylinder of 
their piston inlet type of machine, fig. 8. 
sound mechanical construction, which applies as much 
to compressors as to steam engines, the arrangement 


and design of the valve gear is an all- 
important item. The areas of the inlet 
and outlet ports must be as large as 
possible, and the valves themselves must 
be light in weight, and so located as 
to reduce the clearance to a minimum. 
At the same time, it shonld not be 


possible, in the event of fracture of 


the valve, for any part to be drawn 
into the cylinder, the results of which 
would, of courte, be disastrous, owing 
to the necessarily small clearance be- 
tween the piston head and the end of 
the cylinder. With valves of the poppet 
type, the metal should be specially 
selected, and must be of a type that will 
not easily crystallise, due either to con- 
stant heating or the vibration to which 
they are subjected. 
The valve gear of the. Ingersoll- 


Sergeant machine is clearly shown in the 
illustration. The discharge valves, H, 
are of the poppet type with internal 
springs, and the whole of the valve 
box can easily be drawn from the 
outside. 
located in the piston, and are indicated 
by the letter a. 
rings, which fit loosely in grooves 
in the piston head, which contains 


The two inlet valves are 


air space between the two 


faces. When the piston is in motion 
the valve om the leading end is kept closed by the 
air pressure, whilst that on the suction side opens imme- 
diately the valve begins to move, allowing air to fill the 
through the hollow piston tail rod marked Е. 
On the return stroke, the valve on the other side 
is left behind by the piston, the 


The Ingersoll- „ pressure is exceeded. 


These consist of. 


circular groove is turned in each cylinder head to receive the 
projecting part of the valve ring in 
order to minimise the clearance between 
the piston head and the cylinder 
cover. А set of these valves were 
used on a 16]-in. x 18-in. Ingersoll- 
Sergeant air compressor at the Central 
1A Tunnel, Penn., and afterwards at 
the Niagara Falls for the Cataract 
Construction Co., running altogether 
44 years night and day, or an 
equivalent of 9 years’ service on single 
shift. It is claimed that there is a loss 
of from 5 to 10 per cent. with poppet. 
inlet valves, when the air is started 
кашын сад ЧЕ S from rest at each stroke, which loss 
————— is not present with the piston inlet 
Tg type. i 

a 1 8 In driving air compressors by steam 
м 


ES it is not a difficult matter to control 
ce ras the steam valve by the air pressure, 
and so vary the speed of the engine 
to suit the requirements. With 
electric motors the speed regulation 
is not so simple, and when driving by 
three-phase motors, there is no economy 
in varying the motor speed to suit 
LAE the air supply. In some machines 
air relief valves are provided, by 
means of which air is discharged into 
the atmosphere when the maximum 
This, however, does not tend to 

economy, as the air is compressed whether it is used or not. 

To meet these objections an unloading device is provided, 
when necessary, on the Ingersoll-Sergeant machine, which 

consists of a bye-pass connecting the two sides of the piston 

together, so putting them in equilibrium when the pre- 


Next to 


Fia 9.— WORTHINGTON àli COMPRESSOR. SrcflON THROUGH CYLINDER, SHOWING 
VALVE GEAR. 


determined pressure is exceeded. The piston is then balanced 
at full pressure, the air flowing easily from one end to the other 
by piston displacement ; the pressure holds the inlet valves, 
and the only power absorbed is that required to run Ше 
machine when loaded. This is a very useful device for electric 
driving, but more particularly for three-phase work. 


one on the 
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- TurijWonrHINGTON:PUvMP Co., Lro., had an imposing 
exhibit, including, air .compressors and pumps, the latter 
being of both the ram and centrifugal types. Among other 
exhibits was a steam-driven cross-compound two-stage air 
compressor having steam cylinders 11 in. and 17 in. 
diameter by 18 in. stroke, and air cylinders 16 in. by 10 in. 
diameter with the same stroke, rated to deliver 630 cb. ft. 
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Fig. 10.—Мвукв VALVE GAR ON THE WORTHINGTON FT43AM Driven 


COMPRESSOR. 


per min. at 100 lbs. pressure when running at 150 r.p.m. In 


their earlier types of machine the Worthington Co. used 
mechanically-operated valves driven from an eccentric on 
the engine shaft. Whilst this form of gear possesses consider- 
able merits, its principal objection lies in its want of 
elasticity, and it is only applicable when a fairly constant 
discharge pressure can be counted upon. This can be met 
by means of an automatic regulating gear which, of course, 
adds to the cost and number of the moving parte. On the 
other hand, the poppet valve, whilst perfectly automatic and 
elastic in ita operation, is open to the objections already 
mentioned above, namely, noisy action and wear due to the 
impact of the valves on their seating on the reversal of the 
stroke. This trouble, obviously, becomes more serious in 
high speed machines, To overcome the difficulty, some 
m»kers, including the Worthington Co., adopt in some of 
their machines mechanically operated inlet valves and poppet 
discharge valves. This, however, is only a partial solution 
of the difficulties, and the Worthington Co. have now intro- 
duced a new type of valve gear, which is claimed by them 
to accomplish noiselessly end effectively the results which it 
has been sought to obtain by the many mechanically assieted 
poppet valve designs found in other machines, Опг illns- 
tration (fig. 9) clearly shows the latest type 
of Worthington valve gear. This is a 
combination of the poppet valve and the 
mechanically operated rotary valve. The 
opening of the discharge valve, which is 
the variable event in the cycle, is effected by 
means of the poppet valves. At the end of 
the stroke, however, the discharge port is 
mechanically closed by means of the rotary 
valve shown beneath the poppet valves. 
This has the effect of retaining under the 
poppet discharge valve a cushion of air 
under receiver pressure, and permits the 
poppet valves to come down gradually on 
their seatings during the entire return 
stroke, all tendency to violent and noisy 
impact being removed. A small clearance 
combined with large port areas is retained 
in this design, and it will be noted that 
the conditions lend themselves to noiseless 
working, even with comparatively high 
speeds. The poppet valves are capable 
of adjustment from outside by means of screwed set 
bolts passing through the valve cover. The valves, it will be 
seen, can be drawn without disturbing the cylinder covers. 
The two-stage machines are provided with tubular coolers 


between the high and low pressure cylinders, these coolers. 


being constructed on jdentical lines with the best type of 
surface condenser, tbe air passing over а nest of small brass 
tubes through which water circulates. The cylinders are 
also water-jacketed, as shown in the illustration. In the 
ateam-driven machines, the steam valves are either of the 


ein addition to this ар! iater-cooler is used for 


Fic. 11.—PowxB PLANT Oo.’s COMPRESSOR. 


Meyer or the Corliss type, depending on the size and speed. 
The Meyer gear is shown in fig. 10. As is probably well 
known, the distinguishing feature of this gear lies in the use 
of a pair of auxiliary valves working on the back of the 
main valve, and actuated by an independent eccentric. The 
** cut-off " is determined by their relative positions, which 
can be adjusted by means of the hand-wheel shown at the 
right of the illustration. ТЬе valves are 
held on the spindle by s right and left- 
banded thread reapectively, the square end of 
the spindle moving to and fro in the spindle 
of the hand-wheel. An index plate mounted 
on the wheel bracket indicates the point of 
* cut-off." 

А very interesting type of air compressor 
| was that shown by Ше Power Plant Co., 
| Ltd., at Messrs. Scorr AND MOUNTAIN'S 
: stand; this is a two-stage compressor, with a 

single cylinder, and a differeotial trunk 
piston, as shown in the illustration (fig. 11). 
In the figure the two valves shown at the 
top dre delivery valves, the two at the 
bottom being suction valves. On the 
forward stroke of the piston, air ів 
drawn into the piston through the inlet 
valve at the back of the cylinder — that 
is, the lower left-hand valve shown in the figure. 
On the return stroke, the air is compressed at the 
back of the piston, and discharged through the valve 
immediately above the suction valve. The air then passes 
to the suction valve on the right-hand bottom side. where it 
is delivered into the space between the trunk piston and the 
cylinder wall, the area of this в being smaller than the 
area at the back end of the piston. On the forward stroke, 
the air undergoes its second stage of compression, and it 
finally discharges through the valve at the top right-hand 
side of the illustration. The cylinder is water jacketed, and 
pressures 
exceeding 100 lbs. "This forms the connection between the 
delivery and suction valves of the high and low-pressure ends. 
The valves are very easily accessible, and can be opened up 
in a few minutes. They are of very simple construction, 
consisting simply of a disk of indestructible saw-blade steel, 
resting ou а grid seating. They are very light, and are 


practically frictionless, enabling the machine to work at 


high speeds, As the machines are provided with heavy fly- 
wheels, the torque is fairly uniform, rendering them very 
suitable for electrical driving. 

(To be continued.) 


SECTION THROUGH CYLINDER. 


THE ELECTRICAL EQUIPMENT OF OVER- 
HEAD TRAVELLING CRANES. 


By J. W. WARR. 


Tux electric overhead travelling crane, with separate motors 
for each motion, is now giving unqualified satisfaction in 
engineering works, foundries, central stations, shipbuilding 
yards and dockyard, &. Experience haa proved that thia type 
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of crane is much more convenient in use, and the load more 
easily manipulated than with the single motor-driven crane. 
The former is no doubt more costly to construct, but the 
absence of the complicated gear changes and reversing motious 
necessary in the latter, together with the convenience, 
implicity, and saving of time associated with the former, 
soon repays the extra capital expenditure. 

The writer cannot remember seeing a descriptive account 
ofthe wiring and fitting up of these cranes in a technical 
journal, and as they are coming more into use year by year, 
many readers will no doubt be interested in an explanation 
of the electrical part, and also in the drawings of the 
wiring and switches, &c. 

‚ Fig. 1 represents the wiring, switches, and connections of 
a 50-ton overhead travelling crane for continuous current 
being one out of 40 which the writer occasionally had cLarge 
of some time ago. There are three series wourd motors 


for working the three motions, viz., the longitudinal traverse, 
with the motor fixed at one end of the cross traverse girders 
for moving the crab and these girders along the main girders, 
the cross traverse, for moving the crab along the cross ітатегве 
girders, and the hoisting motor for raising and lowering the 


On an extension of the armature shaft of the hoisting 
motor is fitted a band brake, to keep up the whip in any 
desired position. Spiral springs hold the band tightly gripped 
in positionjon a drum, and a large electro-magnet in series 
with the motor draws an armature on to its poles for 


releasing the band. The magnet and motor work simul- 


Bia. 3.—Lrquip REVERSING Crank CONTROLLER. 


taneously. If the whip suspends a heavy weight, and it is 
necessary to lower slowly, the two-way switch shown in the 


drawing (fig. 1) can put the magnet out of action, in which 


case the motor has to work асаіові the brake. Another 
method is to lower the load by the motor, or by hand by a 


Fig, 2.—D1a@BaM SHOWING LICOID CONTROLLER IN VARIOUS POSITIONS. 


whip, both motors being fixed on the crab. The size and 
speed of the motors are :— P 
No. 1. Longitudinal traverse motor, 20-5.H.P., 500 1evs., 220 volts, 
» 2. Oross ” » R LL) 750 эз 
» 3. Hoisting 10 » 20 „ 500 „ " 
There are some cranes fitted with а fourth motor for raísing 
and lowering а small whip, usually smaller than the other 
boisting motor. This motor is omitted in some cases, the 
drum of the small whip being thrown into the gear of theone 
hoisting motor when required, and the drum of the large 
whip put out of action, The arrangement is worked by a 
clutch operated by a lever outeide the cage, All the motors 
are of the totally enclosed type, and are fixed so as to allow 
of easy inspection and easy access to all parts for repairs, 


lever attached to the armature of the electro-magnet fixed in 
the cage. In the former case the band is released, and the 
whip and load lowered by the simultaneous action of the 
magnet and motor, and in the latter case by the hand lever 
releasing the band, causing the motor armature to rotate. 
In either case, care must be taken when lowering the load, 
ав the armature may be damaged by running at too high a . 
gpeed. 

>” starting the motors the ordinary controller can be 
used, but liquid switches are largely in favour, as they take up 
less space, have fewer contacte to keep in order, wider 
variation in speed, and repairs are more easily and quickly 
executed. There is no fear of the liquid splashing, as the 
track is even, and the only oocasional repairg are new dippers 
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and bars, and new bushings in the tank. The plunger 
contacts may require periodical inspection. The tank should 
be cleaned out occasionally owing to the electrolytic action 
on the iron. 


TO OYNAMO 


— 


Fia. 4.—DrAGBAM OF LIQUID CONTROLLER CONNECTIONS TO MOTOR. 


The starting switch shown in fig. 2 is of the 
liquid reversing type, manufactured by Messrs, Vaughan 
and Son, Ltd., crane builders, Manchester. Fig. 8 
is from a photograph of the switch, and gives a 
better idea of its construction. At с (fig. 2) the different 

ts of the switch are lettered as follows :—a is a cast-iron 
tank to hold the electrolyte ; в! and B! are the racks and 
dippers ; C is the short-circuiting bar; D is the pinion to 
which is attached the handle mounted on a spindle supported 
on pedestals and bearings at each side of the tank; E is 
a swivel-jointed brass guide fixed in tbe centre of the slate 


. а R 
J, which allows the handle to make a circular movement, e 


and can be placed either vertical, as in sketches c! and 
C?, or at the angles in sketches c and с? ; F contains the set 


screw making the swivel joint; d is the brass bridge and 


plungers (the latter being made similar to the plungers of а 
Jamp-holder), insulated by ebonite from the guide; H is an 
extension of the guide, forming the other plunger ; 1 is the 
contact rings shown at the foot of each sketch, the outer 
ring being divided and insulated from the others by ebonite ; 
K is the electrolyte. 

The short-circuiting bar is insulated by ebonite or fibre 
bushings and washers from the tank, in the event of fastening 
the latter to ironwork or earth. The upper portion of the 
switch is also insulated from the tank. 

Before explaining the working of the switch, a glance at 
fig. 4 will be necessary, which shows the connections to the 
motors ; 0! in fig. 2 represents the switch ready for starting 
the motor; с? shows the guideand plungers in contact with the 
inner ring, to which one end of the series winding of the 
motor ia attached, and the two outer or half rings to which 
the armature leads are connected; c? shows the dipper 
short-circuited to the bar through the electrolyte, thus 
bringing the handle and pinion in the position shown, and 
causing the armature to rotate counter clockwise ; с showsthe 
position of the handle and pinion for clockwise rotation. 
The direction of the current in both sketches is indicated by 
the arrows. Underneath the slate suitable lugs are fitted for 
sweating-in the cables. 

The electrolyte in the tank consists of caustic soda and 
-water, which can be made пр in the tank; and if on trying 
to start the motor by slight immersion of the dipper, it 
refuses to run slowly, sufficient caustic soda has not been 


put into the water. This can be proved by nearly short- 
circuiting the dipper, when the motor will run at full speed. 
The presence of too much alkali will be shown by sharp 
firing and crackling on the immersion of the dipper. When 
suitable proportions are employed a white foam appears on 
the surface of the electrolyte, together with a gentle 
effervescence. 

A good arrangement of the main leads for supplying 
current to the motors, is to have copper bars run along the 
main girders, supported on brackets insulated from the iron- 
work by ebonite or fibre bushings and washers, The main 
collectors are constructed with swivel or ball joints to make 
sliding contact on the flat surface of the bars shown in 
fig. 5 [A! and 4!!], and are attached to two arms fitted behind 
the cage, from which the cables, sweated into lugs, are 
taken to the three-way distribution board shown in fig. 1. 
It is as well to mention here that starting switches, dis- 
tribution board, emergency switch, &c., are all placed inside 
the cage for easy access by the driver. For the hoisting and 
cross traverse leads, which are run from end to end between 
the cross girders, ordinary trolley wire- with Brooklyn or 
bobbin insulators can be used, as very little sag will be found 
in the comparatively short span. The collectors for these 
leads can һе of the ordinary hook-shaped type as shown at 


' B! and Bil, fig. 5, and are mounted and insulated on iron 


suspenders from the crab, to which the cables are fastened by 
lugs on the two motors. The suspenders and collectors 
are adjusted so as to slightly lift the wire, which rests in the 
bend of the collector in order to make good sliding contact. 

Of course the ordinary trolley wire and collectors can be 
used for the main leads, but it will be necessary to use 
insulators with a broad surface for the wire to lie on, the 
collectors being adjusted to raise the wires and clear the 
insulators as they pass, when the crane is in motion. 

The wiring of the crane in fig. 1 shows only the slate and 
ring contacts of the switch for clearness. А B are the cables 


supplying current to the main leads с р, which are usually 
Tun in casing up the wall or a stanchion at the most con- 


venient end of the main girders, the D.». fuse and switch being 
fixed within easy reach of the flour. E is the D. P. emergency 
switch ; F is the distribution board, one side being provided 
with fuses and Ше other side with ап ordinary bus-bar for 
the cables to the switches. Gand н are the bare leads for 
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Fid. 5.—ARBANGEMENT OP LEADS AND COLLECTORS. 
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the hoisting and cross traverse motors. The longitudinal 
traverse motor being stationary does not require bare leads. 
I is the electro-magnet in series with the hoisting motor, 
which it will be noticed requires an additional bare lead on 
account of the two-way switch. 

An incandescent lamp and tumbler switch should be 
installed in the cage, also a portable hand lamp and 
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flexible wire long enough to reach to any part of the 
crane, should any fault occur at night. The supply for 
these should be taken from the main leads, and not from the 
distribution board, as the emergency switch in the cage 
cuts off the whole of the supply to the motors on the crane 
in the event of a fault. 

The following articles will be found useful to keep on tbe 
crane along with the ordinary tools :—A long cord and hook 
to reach from the top of the crane to the ground level for 
hauling purposes, a large syringe for supplying the tunks with 
electrolyte, oil, waste, and a bucket of water, three 8-in. 
hand parallel files (dead smooth, smooth, and second cut), 

bushings for tanks, &c., and fuses. 

In order to minimise faults, it is essential that the driver 
should keep all working parts clean, and the motors and 
switches, &c., should daily be inspected by a competent 
person. | 


POLYPHASE CONVERTING SUB-STATIONS. 


‘THE paper read by Mr. Pearce, of Manchester, on the above 
subject before the recent meeting of the M.E.A., while not 
remarkable for novelty, is none the less instructive and 
worthy of attention. As will be seen from the abstract 
begun in our present issue, it deals with the choice of equip- 
ment for given service conditions, with the characteristic 
properties of the various equipments availablé, and with the 
performance and working of each of the three types of sub- 
station converter in question. The author's reasoning and 
conclusions agree entirely with those given by Mr. Eborall 
in his Institution paper on the same subject, read three years 
ago—namely, that given the necessity for conversion, the 
25-cycle rotery converter should be employed for traction 
work, and the 50-cycle synchronous motor-generator for 
mixed traction and lighting, or for lighting only, except 
where the converting unite are of small size, when the 
asynchronous motor-generator can be profitably employed. 
Of the general correctness of these views there can be 
nowadays little doubt. When the quality of the pressure 
regulation on the direct-current bug bars of a converting 
sub-station becomes a matter of secondary importance, the 
25-cycle rotary, compared with either type of motor-generator, 
easily takes the first place as a sub-station converter, pro- 
vided that it is operated from properly-designed generating 
plant. The total outlay on the sub-station is reduced to a 
minimum, not only because the cost of the electrical equip- 
ment is relatively the lowest, but on account of the smaller 
expenditure incurred in land and buildings. On the other 
hand, the efficiency of the conversion from polyphase to 
direct current is higher, especially at the lighter loads, and 
the overload capacity of the plant much greater—at any 
rate, a8 far as overloads of comparatively short duration are 
concerned. Traction work is consequently the proper sphere 
of utility of this class of machine, and actual experience with 
various rotary converter sub-stations, operating tramway and 
railway systems throughout the country, demonstrates in an 
unmistakable manner that its performance in connection with 
work of this character leaves little to be desired. It is, there- 
fore, all the more remarkable that what are becoming the two 
most important electric tramway undertakings in this 
country (Manchester and London), have been laid out with 
motor-generator sub-stations. Certain it is that in these 
cases the ratepayers will derive no benefit from the heavy 
additional expenditure in this direction to which their tech- 
nical advisers have committed them—an extra expenditure 
which is not confined to the initial outlay on the scheme, 
but which has its counterpart in the increased cost of the 
converted energy. 

Notwithstanding the lower firat cost and more efficient 
performance of the 25-cycle rotary compared with either form 
of motor-generator, it is not so well suited for lighting work, 
where the quality of the pressure regulation on the direct 
current side is of first importance after general reliability. 
The rotary converter possesses the inherent disadvantage in 
this respect of reproducing, on the direct current side, every 
variation іа pressure which may occur on the А.О. side; 
variations in the engine speed, in the pressure of the genera- 


tors, in the feeder and transformer drops, all filter through, 

and are reproduced on the direct current bus-bars, and, on 

the other hand, slight hunting, which would be of no im- 

portance on a traction system, immediately makes iteelf felt 

on а lighting network. On account of this, and also because 
the actual regulation of the pressure of rotary con- 
verters is neither so convenient nor но economical as with 

direct current machines, really successful lighting work on a 

large scale is only possible from them provided that large 

batteries are installed in the sub-stations, the highest class 
of attendant is employed, and the whole system is laid out 
with the greatest care. It is for this reason that the motor- 
generator sub-station is preferable for pure lighting work, or 
for those cases in which the lighting forms the bulk of the 
load ; whether synchronous or asynchronous motor-generators 
are installed, the direct curreut side is entirely independen 

of what may happen on the А.С, side, except for variation 

iu the frequency. And as far as the actual regulation of the 
direct current pressure is concerned, it is clear that this is 
far better carried out by the simple and well understood 
means usually employed with direct current machinery, than 
by the induction regulators or similar apparatus required by 
the rotary converter, which, it must be noted, are the seat of 
not inconsiderable losses when a long range of pressure regu- 
lation, is required. 

Without exception, those lighting undertakings in this 
country which have been compelled to adopt sub-station 
working for the whole or а part of their areas, have decided 
in favour of the motor-generator equipment for their sub- 
stations, and in our opinion, the decisions in question were 
undoubtedly right. From the pointa of view of reliability 
and cost of upkeep, there is little to choose between the two 
classes of equipment, and the real point to be decided, as far 
ав such undertakings are concerned, is whether the advan- 
tages of a cheaper and somewhat more efficient sub-station 
are worth sacrificing in order to obtain a sub-station which 
conforms to every requirement from the pressure regulation 
point of view, and from the point of view of the general 
requirements of a lighting load. For such work the abnor- 
mal overload capacity of the rotary converter sub-station 
offers no advantages. 

The relative merits of the asynchronous and synchronous 

motor-generator have been frequently fully discussed, and 
are well brought out in Mr. Pearce’s paper. We think, 
however, that the employment of the asynchronous type 
should be limited to smaller sizes than 500 Rw., first, 
because of the small air-gap ; and secondly, because of the 
relatively low power-factor at the lighter loads. In a set of 
this size, the air-gap will not exceed 0°08 in. unless the 
power-factor is sacrificed and even with this air-gap the 
power-factor ‘will not be greater than 88 per cent. at three- 
quarter, 84 per cent. at half, and 77 per cent. at one-quarter 
load, in the best 50-cycle induction motors it is possible to 
get. Taking, for example, such a system as that of the Metro- 
politan Co., in which no fewer than 18 motor-generators 
of 500 Kw. are in operation, it is clear that, if these were 
asynchronous sets (which they are not), heavy lagging 
currents would always have to be dealt witb, and tbat the air- 
gaps (and bearings) of theconverting machines would require 
what, in these daye, would be called an undue amount of 
attention. Our feeling in this matter is that the synchronous 
converter is generally the better of the two for sizes above 
250 Kw., and that in those cases for which larger sizes are 
nevertheless used, the slip-ring type of induction motor 
(referred to by Mr. Pearce), should give place to the motor 
with permanently short-circuited rotor, started up from the 
direct-current side. Large induction motors of the latter 
type are not only structurally preferable, but have somewhat 
better power-factore, and for this class of work there is nothing 
to say against starting them in this way—wbicb, it may be 
noted, is being adopted by Mr. Chamen in connection with 
his large extensions at Glasgow. 

In the remarks made above in connection with rotary 
converter sub-stations, it will be noted that the 25-cycle 
rotary has alone been referred to, for the reason that, in our 
opinion, the limit of successful operation of large rotary 
converters is reached at 30 cycles, or thereabouts, unless the 
power station generators are turbine-driven. Especially if 
the rotaries are of a size comparable with that of the engine- 
driven generating unite, troubles with hunting and with the 
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commutation of the rotaries are to be feared, the extent of 
which will depend upon the lay-out of the system generally. 
Thus we regard a 1,500-Kw. 50-cycle rotary, operated from 
low speed generating plant, for instance, as a piece of very 
poor engineering, from the sub-stution point of view. 


Although such a thing does not for the moment exist in 


this country, it may do so if certain engineers, commendably 
anxious to retain the standard frequency, base their practice 
too much upon the good results which’ will doubtless be 
obtained with the large 1 bine driven 33-cycle rotaries to 
be installed in the sub-stations of the District Railway. 

From the point of view of the design of eitber class of 
motor-generator sub-station, the standard frequency of 
50 cycles is all that can be desired; it is also a frequency 
that is in every respect suitable for direct arc and glow 
lamp lighting, while the frequency of 25 cycles is not. A 
lighting undertaking employing 50-cycle motor-generator 
sub-stations for supplying its principal areas, is consequently 
in а position to supply outside areas from the eame generat- 
ing plant directly with a three-phase distribution, and can 
thus avoid a comparatively heavy outlay on converting 
sub-stations for areas which would otherwise become 
unprofitable. Such cases as these are quite likely to 
arise before long in connection with several existing 
undertakings, and furnish an additional reason for the 
employment of motor-generator sub-stations in the main 
area. : 
A consideration of this last matter leads naturally toa 

nestion of considerable interest and importance. During 
the last few years several important lighting undertakings 
have converted their systems from alternating to direct 
current working, while others, compelled to employ alternat- 
ing current for reaching distant areas, have, nevertheless, 
provided a direct current supply for their consumers ; again, 
entirely new undertakings, compelled to employ alternating 
current transmission, have also arranged for direct current 
distribution. The question then arises—Is this wholesale 
conversion from alternating current to direct current really 
necessary, requiring as it does converting sub-stations, which 
are costly from every point of view ? | 
. In this matter we agree in principle with Mr. Ferranti, 
who has once more stated during the discussion on Mr. 
Pearce’s paper, that he considers the prevailing practice of 
putting down sub-stations for supplying lighting areas with 
direct current, one which requires a great deal of justification, 
and that eventually а return will be made to an alternating- 
current distribution, pure and simple. Without going во far 
as to believe that, at the present time, a single-phase trans- 
mission and distribution meets all the requirements of the 
case, we certainly think that in a large number of casea, 
lighting undertakings are being unduly handicapped by the 
expensive and uneconomical way in which they are being 
laid out, or extended, with А.С, transmission and p.c, dis- 
tribution. 

We believe that with present-day knowledge and experience, 
a simple three-phase transmission and either polyphase or 
single-phase distribution would meet all requirements in the 
majority of cases, thus avoiding not only the heavy initial 
exepnse of motor-generator sub-stations, which are fully 
utilised for but a few hours daily, but also their upkeep, 
superintendence charges, and the conversion losses. In our 
opinion, Mr. Hammond has set an example in Dublin which 


should be followed, and we attribute a great deal of the 


present-day practice and tendency in putting down con- 
verting sub-stations for lighting work, to the fact that 
many engineers find it easier to follow the fashion in 
this matter thau to study what is really best suited to the 
actual requirements of the case, and to take the responsi- 
bility for acting accordingly. 

Although, at the moment, it cannot be said that the single- 
phase system presents the same advantages for the general 
distribution of lighting and power as polyphase systems, 
yet it must be admitted that Mr. Ferranti's prophecy—that a 
general return will eventually be made to single-phase—looks 
much more likely of fulfilment now than it did when first 
made, some four years ago. The older single-phase systems 
fell into disfavour for two principal reasons, namely, because 
of the insufficient development of plant, transformers, cable, 
and other material, and because of the lack of cheap and good 
single-phase motors. The general improvements made in the 


former during the last few years, together with the advent of 
properly compounded alternators and the commutator motor, 
will, in all probability, before long give single-phase systems 
а new lease of life. 

Before leaving Mr. Pearce's paper, and the reflections to 
which it gives rise, it may be noted that we are not altogether 
in agreement with the author on one or two points. For in- 
stance, curves are given showing the approximate relative 
costs of the three classes of sub-station converter, in sizes 
ranging from 100 to 500 Kw., all sizes of both classes of 
motor-generator running at 375 revolutions, while the speeds 
of the rotaries are not stated. This is nsturally not a fair 
comparison, for the rotaries may have been running at higher 
speeds ; again, it is not a practical condition to operate such 
a range of motor-generators at the same speed. It is, there- 
fore, not to be wondered at that the three curves turn ont 
to be straight lines (which they never are in practice), 
and that they show the cost of the synchronons motor-gene- 
rator equipment to be over 50 per cent. dearer than that of 
the rotary converter equipment. There is, of course, a 
difference, but it is never so great as this : as a matter of fact, 
when the switch and regulating gear is reckoned in, it is of 
the order of 12—15 per cent., depending upon the maker. 
Mr. Pearce also states that three-phase generators are lighter, 
cheaper, and equally, or more, efficient than two-phase gene- 
rators, but, as a matter of fact, there is no commercial 
difference in respect to any of these matters between the two. 
We agree with Mr. Pearce, that three-phase transmission is 
generally preferable to two-phase, but for other reasons, 
namely, greater simplicity in the switchgear and transmission 
lines, and smaller line losses. 

Again, with regard to the step-down transformers for the 
rotaries, Mr. Pearce states that transformers of the forced 
draught type are easier to insulate up to 10,000 volts than 
are those of the oil-cooled type, and further, that three- 
phase transformers are inferior from the points of view of 
breakdown risks and the amount of spare plant necessary, 
compared with the use of three single transformers. Our 
experience in these matters does not agree with the state- 
ments of Mr. Pearce. In the first place, the oil-cooled 
transformer is easier to insulate than any other type, pro- 
vided that good oil is ured, and that the temperature of the 
oil does not exceed about 80° C.; the oil not only prevents 
any portion of the winding or insulation exceeding a certain 
temperature, but it effectually prevents static discharges, and 
also seals up faults of the pinhole variety that are sometimes 


the result of a rise in pressure on the system. The objection. — 


to oil-cooled transformers is due to the presence of the 
large masses of oil, and to the fact that repairs are some- 
times difficult to carry out without re-winding the whole 
transformer. 

As for three-phase versus three single transformers, we 
cannot follow the argument, which is certainly not justified 


in practice ; the former can also be mesh connected, and one - 


leg can be cut out in case of need just as readily as in the 
latter. Again, three-phase transformers are always made 
with butted joints, and, consequently, any particular coil 
can be readily replaced without disturbing those on the other 
limbs; & burn-out that will destroy the winding on all 
three limbs wonld certainly equally destroy the three 
separate transformers. As a matter of fact, the three-phase 
transformer ig superior in nearly every respect, and this is 
doubtless why the G.E. Co., of America, have recently come 


into line with European practice, and standardised a com- 


plete line of such transformers for power work. 

Finally, with regard to high-pressure switchgear, we are 
surprised to find that Mr. Pearce considers that nothing is 
standardised in this direction, and that designs are in a 
transition stage. 
brought out by the leading makers during the last few yeare, 
not in this country alone, but on the Continent and America, 
it will be found that the same principle runs through them 
all when high pressure work of an important character ів 
concerned. It is the principle of remote control” with 
manually or electrically-worked oil switches placed in dis- 
tant compartments of brick or concrete, and the high pres- 
sure fase finds no place in such designs. As far as this 
country alone is concerned, the development of high pressure 


If an examination be made of the designs 
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switchgear has been late in comparison, but it is of interest 
to see how closely the designs of the different makers agree. 


B. I. & H. lead covd., conc. | 120,508"  £57,780* 151,088 | 


Callender, у. bit., solid 


В.І. & H., St. Helen's, John £90,000 
Son & Phillips | | 
B. I. & Н. single ppr. insd. in 
earthenware conduits | 
Callender, 3 wire laid solid | 
in wood troughs 
Glover, Johnson & Phillips, 465,000 
B. I. & H. | 
Callender, bit. laid solid in | 8 | 5 T | 
wood 
B. I. & H. £243,963 311,234 | 


| | 


| 
| 
| 416,835 
| 
| 


£48,803 


£18,497 132,682 


W estern Electric 


Ppr. ins. lead covd. in 
Doulton ducts 
Henley, В.І. & H., ррг. 


lead covd. in c. i. pipes 


куу. E. P. S. battery, max. dis. 650-kw. Cables, Callender. Opened 6th 
March 1893. Manager and electrical engineer, S. В. Cottrell. Capital 
xpended, £636,126. Cost per train mile, 17.88d. Ratio of expenses to 
eceipts, 78.77 % Works cost per unit, .386d. The company has also 
tonstructed a trolley line from Seaforth to Crosby, 24 miles long. This 
ine is worked hy means of 2 S0-KW. transformers from the railway generating 
tation, and 2 80-Kw. in sub-station. The line pressure of 500 v. is transformed 
др at the main station to 1,100 v., transmitted to sub-station, and transformed 
flown to 500-550 volts for the line. Annual electric train-mileage, 728,100 ; 
bar-mileage, 274,651. Passengers carried per annum, 8,966,336. 


Mersey Tunnel Electric Railway. 


Single tunnel, 4 miles double track; 4 ft. 84 in. gauge; 24 motor-cars, 33 
ailers, each motor-car fitted with 4 Westinghouse 100-H.P. motors, and 
multiple unit control. Power station equipment :—9 Stirling boilers, with 
Roney stokers, condensers, economisers, water purifiers; 3 vertical compound 
Westinghouse engines and double-current generators, of 1,250 Kw. output 
pach. Chloride battery. Supply direct at 650 volts p.c. Third rail outside 

ack, fourth rail return between rails. Date opened (after conversion) 
ay 4th, 1903. Manager, R. Bowman Smith; Engineer, J. Shaw. 


North-Eastern Railway. 


Newcastle and Tyneside; 40 route miles. 4 ft. 84 in. gauge. B. T. H. 
olling stock, Westinghouse sub-station equipment, Siemens cables. Power 
supplied from Carville power station of the Newcastle-on-Tyne Electric 
Supply Co., equipped with B. & W. boilers, Parsons three-phase turbo- 
ternators (6,000 volta, 40 cycles). Working pressure 600 volts p.c. 50 
bogie motor-coaches with two 150 н.р. motors each, 30 trailers, 2 electric 
ocos. for goods traffic, mutiple unit control; Westinghouse brakes. Opened 
uly, 1904. Cons. engineer, C. H. Merz ; engineer, W. Worsdell ; Secretary, 
0. М. Wilkinson, York. 
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6,564,493 7.57 66% | 1.62 "Io March, 1903. Ly. & tr. station 119 
| | 
.. | .. е2 | + кш 120 
3,800,000 | 6:25 60% 12i 
aT A Track underconstruction partly opened 122 
| Feb. 1904. Lg. & tr. station 
809,148 | 5.54 58.2% 2.— "^ os 8 „% 123 
EMT. A .. J. Glenie, Traffic Manager. Ltg. & 124 
tr. stn. 114 m. extns. in hand 
| HI cv. Lighting and Traction Station. 125 
| Lorain surface contact system 
1,731,542 | Short extension in hand 126 
| 
oe 127 
as " | 128 
aia a ee Battery sub-station 1 m. from genty. 129 
station with Crompton rey. booster 
. | .. TEN om A ыы 130 
| 
A mce —Umãin - 
(16) Portmadoc, Beddgelert, North Wales 


Narrow Gauge, Dinas and Carnarvon 
Railways. 


About 20 route miles. Lines in course of construction and conversion by 
the North Wales Power and Traction Co., Ltd. Engineers: Harper 
Bros. & Co.; Sir Douglas Fox & Partners. Gauge 1 ft. 114 in. Rails 41} lb. 
Three-phase line uipment, with (жо trolley wires. Power station 
equipment :—4 1, KW. Three-phase generators driven by tangential 
water wheels utilising a head of 11,000 ft. from Lake Llydach on Snowdon. 
Equipment supplied by Bruce Peebles & Co., Ltd. 


(17) Ryde Pier Electric Railway. 
Half mile; gauge, 4 ft. 84 in.; rails, 30 lbs. 
Siemens generator. 


(18) Southend-on-Sea Pier Electric Railway. 
Owned by Corporation. 1.5 miles of single, 800 yards double track ; 
gauge, З ft. 6 in.; rails, 60 lbs. Pawer Station equipment :—2 66-и.Р. 
compound engines; 2 Crompton dynamos; 12 cars, run in trains of three, 
centre being motor car; 100 ssengers per train; out-going circuit ateel 
channel; rail return. Electrician, C. R. Norton. 


(19, Walton - on - the - Naze 


Railway. 

Worked by the Walton-on-the-Naze Electric Light and Power Supply. 
Owned by the Coast Development Company, Ltd. Length À mile; gauge, 
З ft. 6 in.; rails, 36 lbs.; 3 motor cars; 8 trailers. Power station 
equipment:—1 24-ft. Cornish and 1 loco. boiler, 1 Shanks and 1 Peaohe 
vertical compound engines, 2 Parker generators, total 50-Kkw. Hart 


storage battery. Opened August, 1498. 
COMPANY, 


HART ==. 


Stratford, London, E. 


Two gas engines drive 


Pier Electric 


ACCUMULATOR 


RENEWALS UNDERTAKEN ОЕ 
ALL TYPES OF PLATES. 


.. Estimates on Application . 


Storage Batteries for Power 


Stations to any size. 


ALL CELLS GUARANTEED. 
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The very large switchboards in hand at the present time for 
the Metropolitan Railway, the District Railway, the New- 
castle Co., the Yorkshire Power Co., and, lastly, for Mr. 
Chamen’s new station at Port Dundas, are all very much 
alike in general design, and agree entirely as far as prin- 
ciples are concerned, although the product of three different 
makers. In our opinion, it will be a long time before such 
designs as these are materially altered, at any rate as far ав 
really heavy work is concerned. 


BOILER HOUSE ECONOMIES. 


One of the papers presented to the Municipal Electrical 
Association was by Mr. R. S. Downe, the borough electrical 
engineer of Southport. To begin with, Mr. Downe em- 
phasises the importance ‘of coal economy by stating that iu 
came cases it accounts for half the total cost. He next 

coduces a table from s paper by Mr. Giles, which shows 
ʻ è poor load factors of a number of stations. These 
factors vary between 9°96 and 28°44, but out of a list of 
30 stations, only three have a factor above 20 per cent. 

Three tramway stations, however, have factors of 29°5, 
37:15, and 47°7, showing how much better placed are these 
latter ; but Mr. Giles’s table, as it is, is not very helpful, for 
there are no figures of output, and, therefore, no comparison 
can be drawn. The author realises that a coal consumption 
of 10 lbs. and upwards per unit of electricity is an excessive 
amount, and he thinks that, with bituminous slack, econo- 
misers and superheaters, and a 15 per cent. load factor, the 
coal ought, not to exceed 5 lbs. per unit. He rather gives 
away the whole question of station management, how- 
ever, when he says, where the railway rate is high and 
smoke conditions stringent, Welsh coal is used.” Does not 
this very directly point to the weakness of the engineer, 
who takes just what boilers it suits the boilermaker to 
supply, and never questions the wisdom and finality of 
the crude methods of setting in vogue? Under these cir- 
cumstances, it can hardly be agreed that the conditions 
are “carefully studied when the lay out of a plant is decided 
upon," for this is just what is usually lacking and requires 
improvement. 

Realising that Mr. Stromeyer is right in saying that the 
radiation logs of a boiler is 5 to 10 per cent., the author 
advocates the working of boilers at high rates, for they 
may easily lose more by radiation Шап they will gain by 
better efficiency of heating surface when more easily worked. 
He also advocates paying firemen by some system of premium, 
and quotes Donkin to the effect that where four good 
stokers were set in turn to fire the same boiler, there was 
& total range of 23 per cent. of difference of capacity, and 
18 per cent. in economy, or £7 to £8 per week with coal at 
108. per ton. 

Stopping leakages in brickwork, draught gauges, and 
CO, recorders, are all advocated. 

From the author's diagram of his bonus system, we should 
say that he has fixed the bonus line wrongly, for his fire- 
men get down to it go rarely and so briefly that their 
bonus will hardly amount to sufficient to induce special 
effort. True, he is burning too much coal per unit, bat it is 
clear that be would probably burn less if the bonus were an 
attainable fact, and not an abstract ideal. Firemen will 
strive to make a small bonus larger, but will throw up the 
sponge on such an effort as the diagram involves. If his 
firemen can read diagrams, they will say he has carefully laid 
ont the bonus line so that it may be unattainable, and the men 
won't play Tantalus to Mr. Downe's Jove for very long. 

On the question of superheat the author is not clear. He 
speaks of the superheater abstracting 10 per cent. of the heat 
of flue gases and reducing boiler efficiency by the same amount. 
This is very ambiguous, From his other remarks on super- 
heat it would appear that he has no system of control to his 
superheaters, sad chough he speaks of separately-fired super- 
heaters being preferable under certain conditions, he does 
not say how his small tubes, or any other tubes, are to stand 
the temperature of 2,500? or 8,000? Е. to which they must 
rately fired superheater. 2 


be exposed in a sepa 
He states, however, that with down-take superheaters and 


only 85° of superheat at the engine he has found 16 per 
cent. of coal economy to be possible | 

On the question of mechanical stokers he has very little to 
Bay, and that little not altogether favourable, but he doea 
not state, what is probably a fact, that very likely some of 
the stations of which he bas particulars have chain grate 
Btokers with no provision against the employment of an 
excessive uir supply. Very properly be pointe out that a 
draught may be produced with less energy than required by 
a chimney, but he does not say that the chimney energy, if 
not used, must be saved by some means, or the chimney may 
as well be continued. It isonly when he comes to this point 
that he ventures a protest against the ordinary method of 
burniog bituminous coals in water-cooled furnaces, and to 
this subject, which underlies so much of the trouble in 
central stations, he awards less than half a page. 

On the question of auxiliary plant, the electrically-driven 
pump is advised as economical if carefully sub-divided, the 
author presumably considering that there is too little range 
in an electrically-driven pump to admit of steady feeding. 
Hence the use of more than one pump or “ careful sub- 
division.” 

On the question of feed heating the author puts bis 
ideas into the form of а question as though he bad 
not the courage of his convictions when speaking of the 
use of fully heated feed. Indeed, he lays down as a generally 
accepted fact, that it is useless to heat feed except by waste 
heat. Of course, let waste heat be used to do what it will, 
but after that use a separate heater and fire or live steam 
from the boiler to heat the feed to the point of vaporisation. 
Let the boiler evaporate water only, and it will give more 
output at а less fuel cost per unit of work. 

But here, as elsewhere, the author writes less positively 
than his knowledge warrants, or his audience needs The 
municipal engineer wants facts thrown at him in a somewhat 
dogmatic manner. Mr. Downe has the belief, but he 
hesitates to lay his belief down as law, and his paper has 
lost value in consequence. Yet his ideas are sound, and 
he only needs the courage of his opinions. 

What is to be deplored is that engineers in charge of 
electrical generating stations, who, as the author says, 
have such easy means of knowing what it costs to produce 
their output, shonld be so indifferent to the serious question 
of fuel economy. He himself gives no information oa how 
to burn bituminous fuel, and says that engineers are still 
geeking for & way of attaining that end. 

It reminds one of Horace Greeley’s advice on resuming 
specie payments, which was The best method of resuming 
specie payments is to resume.“ So the best method of burn- 
ing bituminous fuel is to burn it, i. e., not to put the coal 
into a refrigerator and pass the gases over cold tubes, but to 
allow the coal to burn in an adiabatic furnace, as over and 
over again explained in these columns. 20 


CORRESPONDENCE. 
Lettera received after first post on Wednesday morning cannot appear 
untii the following week. 


— — — 


Bowker’s ‘ Management of Tramways.’ 


1 thank you very much for your “ biassed " review of my 
book. It was certainly most entertaining; and I should 
certainly have taken it most seriously if I had not known 
that in the background there was a certain amount of 
* malice." It is rather unfortunate that you did not submit 
it to a competent, ‘‘ unbiassed expert, instead of reviewing 
it yourselves. I was certainly honest enough to acknow- 
ledge where I obtained my information, which, I am sorry 
to say, all writers refrain from doing. 

You dwell considerably on originality. Now, would you 
kindly inform me how many “ technical" books there are 
published which are wholly original; in the majority of 
cases, is not the information obtained from various sources? 
Take your own paper, for instance; do you not copy dozens 
of articles from American electrical papers, and also take 
abstracta from the proceedings of various societies? If 
your memory is somewhat conveniently vague as regards 
this, I can give you a list. I can also name а certain 
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standard work on the Design of Dynamos which has 
very little (if any) original information in it. I can also 
name a work on * Economic Law,” which has gone through 
15 editions, which is wholly made up of reports from various 
‚ sources. You refer to my suggestion re ** Municipal Tram- 
way Association." I may state that I was very well aware 
of such an organisation, but there is not one on the lines 
as I suggest in my work, viz., to organise a “fund” with 
headquarters, officers, &c., to mutually protect themselves 
against selfish private monopolies. Is it not a fact that your 
paper (for the past few weeks) has been advocating “ com- 
pulsory running powers?" It is also a fact that I have in 
my book, also through the medium of daily papers and the 
electrical Press, been advocating ** non-compulsory” running 
powers; the case was submitted to the House of Commons 
а few days ago, and they voted a majority for “ non-com- 
pulsory” powers. This proves conclusively that, as regards 
this question, that my judgement is at least as good as 
yours. Readers will please notice your lamenting wail of 
disappointment on the first page of this week's REVIEW re 
this question. 

I notice that you do not criticise my ‘advocating of 
singie-deck cars the same ав you did in your criticism of 
Mr. Rider’s book ; it is rather significant that lately several 
corporations have been inviting tenders for single-deck cars ? 

You make believe being paragons and walking ency- 
clopzedias of matters appertaining to tramways; but I may 
say that personally the REVIEW editors cannot teach me 
anything as regards this matter. I had private reasons, best 
known to myself, for inserting Messrs. Hewitt and Rhodes 
and Mr. Upton’s articles. It is difficult to write a book 
which is “ ideal” from everyone's point of view. In con- 
clusion, I may state that a certain high-class technical 
journal have very favourably reviewed my book, and, in my 
opinion, they are just as capable of judging as yourselves. 
In the future, I would consider it a favour if you will give 
an honest opinion. leaving out the venom which this 
hot weather has overstocked you with; or else, kindly not 
review my books at all. 


‘Bary, July 9th, 1904. 


[We must pass over the personal attacks contained in our 
correspondent's amusing letter; it is not for us to sit in 
judgement upon our own impartiality and competency. Mr. 
Bowker, however, will doubtless be interested to learn that 
the review in question was written by the engineer of an 
important and extensive system of electric tramways, whom 
we aré proud to number amongst our expert contributors. 

Mr. Bowker's code of morals is interesting, if peculiar ; it 
is not, however, usually considered that the Sparrow who 
slew Cock Robin obtained absolution by his bold acknow- 
ledgement of the deed. That all writers refrain ” from 
acknowledging the sources of their information is also new 
to us. 

Authorship and compilation are two very different things; 


Wm. R. Bowker. 


we are styled editors, not authors, and it is part of our duty 


to report the proceedings of societies. We also publish 
original articles, which, however, cease to be original“ 
when republished by self-styled authors.“ 

The fact that the House of Commons has re-committed 
tbe matter of compulsory running powers for further con- 
sideration has по bearing whatever upon the merits of 
the question; nor is there any likelihood that the com- 
mittee will depart from its previous attitude. 

Lastly, we regret our inability to teach Mr. Bowker any- 
thing ; others seem to bave experienced the same difficulty, a 
difficulty similar to that which is proverbially met with in 
the manufacture of silk purses out of unsuitable material.— 
Eps. E. R. 


n Chimney Construction. 


Permit me to add a few remarks to your last article, 
American Chimney Construction," where you have doubted 
the superiority of the American method of chimney build- 
ing. It may be sufficient to say that since 1846 we (in senile 
Huropa) have been building all our chimneys without the aid 
of any exterior scaffolding, unless you regard two small 
boards, which are used by our bricklayers, as scaffolding. 

We have by this method—I mean with the aid of only 


the two mentioned boards—built some years ago a chimney 
at the Silver Works, Hoboken, near Antwerp, 408 ft. high, 
with an interior diameter of 12 ft. at the top. This stack 
required a time of not quite six weeks for erection, and was 
built by the Ferbeck system, that is, with perforated bricke, 
which gives the chimney walls great strength, owing to 
the fact that the mortar penetrates the holes and forms а 
kind of homogeneous net going from the bottom to the top. 

Not long ago І saw in a journal for the building trade, 
issued in London, a sketch of a small chimney built in 
America, by an American firm, in which partially perforated 
bricks were used ; it means, that our “ surpassed " system 
was imitated and praised as а marvel of American inge- 
nuity. Ав this news came from the country of unlimited 
possibilities I did not wonder. It even did not affect my 
good humour, as I had the very same day booked an order 
for the Habana power station chimney, that ів to вау, on а 
soil which non-Americans are forbidden to enter by the 
holy Monroe, MacKinley, and other Lhassa doctrines, and 
although we were in competition with a dozen of American 
“ Ahead firms." 

Ferbeck Chimney Construction Co., 
RuporPH Овоинот, 
Chief Engineer and Manager. 
London, July 9th, 1904. 


Insulation Tests Prescribed by the Board of Trade. 


Reference to the above has been made in your last issue 
of the Review, July Ist, 1904, and it would sppear by 
Clause 41 of the B. of T. Regulations that a definite aud 
conclusive test has to be required by the undertakers before 
any consumer's connection can be made. Clause No. 41 
reads as follows :— E 

„The undertakers shall not connect the wires and fittings 
on a consumer's premises with their mains unless they аге 
reasonably satisfied that the connection would not cause & 
leakage from those wires and fittings exceeding гер part 
of the maximum supply current to the premises; and where 
the undertakers decline to make such connection they shall 
serve upon the consumer a notice stating their reasons for 
во declining.” 

It would appear by the foregoing that this is the only 
basis upon which the undertakers can demand a given insu- 
lation resistance test, insomuch as this test has reference to. 


d C. M. Davis. 
Electricity Works, Barrow-in-Furnese, 
July Tth, 1904. 


PARLIAMENTARY. 


SuPPLY oF ELECTRICITY BILL. 


On the Committee resuming on July 8th, Lord Wolverton was in the 
chair. 

Mr. Lewis Сожлнр, K.C., addressing the Committee on behalf of 
the L.C.C., said that under tha Electric Lighting Act of 1882, it 
wes contemplated that each local authority should have the right of 
purchasing the company within its area after the lapse of 21 years. 
In 1888 another Act of Parliament was pas-ed extending the period 
of purchase from 21 to a maximum of 42 years. In London the 
practice of the Board of Trade bad been hitherto in all orders 
which had been granted to companies to fix the date of purchase at 
42 yesra from August 26th, 1889, tbe object of that being to syn- 
chronise the dates of purchase in London, and he believed that 
with one exception only, the whole of the undertakings in London 
became purchasable in 1931. At that time the purchasing bodies 
were tbe Commissioners of Sewers in the City and in the part of 
London рож governed by the L. C. C., tbe vestries, and district 
boards. In 1882 considerable discussion took place as to who in 
London should have the powers of purchase. It was suggested on 
the one hand that they should be granted to the Metropolitan 
Board of Works, and on the other hand, the local bodies in 
London set up a claim to be the purchasing bcdies. They pointed out 
that it was a very responsible position which they held in reference 
to tre maintenance and repair of the streets which were to be broken 
up, and the views of the local autborities prevailed. At that time 
there were no fewer than 42 vestries and district boards, and adding 
the Board of Works and the City Corporation they numbered 44. 
In 1899, when the Local Government Act was passed, and the 
vestries and the local bodies became merged, they became reduced 
to 28, and there were now, including the L.C.C. and the City Cor- 
poration, 30 local authorities in London. The parts of London 
which the L.C.C. lighted were the embankments, the various 
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bridges, and the tunnels under the Thames. The electric under- 
takings of London were partly in the bands of companies and 


partly in the bands of local authorities. Counsel then handed in 


a table showing the areas of the supply companies in London, and 
said that seven of these companies supplied in the areas of more than 
one local authority, апа of those two had their generating stations 
outside their area of sopply—the Metropolitan Electric Supply Co. 
and the Charing Cross and Strand Oo.—and those generating 
stations would not be purchasable by the local authorities in whose 
areas they exercised their sights of supply. A further complication 
агоге byreason of the fact that there were what was known as 
“ bulk " companies supplying in various parts of London. Of those 
“ bulk" companies, one of them was the Charing Cross and Strand, 
which had powers to supply in bulk in Poplar, Bethnal Green, and 
outside London, in West Ham. The next bulk company was the 
Kensington and Knightsbridge Co., whose bulk station was situated 
in Hammersmith, where neither the joint station nor the com- 
panies had any power to supply. There was a further company 
which only had powers to tupply in bulk—the Central Electric 
Supply Co.— whose station was situated in Marylebone. The 
present Bill, so far as the London County Council read it, 
seemed to be tated very largely on the report of the 
Select Committee which was presided over by Lord Cross, 
when a number of recommendations were made. As repre- 
senting the L.C.O., he (learned counsel) agreed with a very consider- 
able number of those recommendations; but he did not think—and 
in this view be was supported by all the local aathorities—that 
there was any justification for exempting what were called bulk” 
oompanies from the purchase terms of the Electric Lighting Acts. 
He wished it to be underetood that his remarks applied to London 
only, and not to the large bulk companies in different parts of the 
kingdom. Expression hed been given to that opinion in 1898 and 
in 1901, when there were conferences of the local authorities on the 
matter. The І, О.С. brought in a Bill in 1902, which was supported 
by the whole of the local authorities, but it was rejected by 
Parliament. They again introdaced the Bill in 1903, but withdrew 
it as the result of very lengthy interviews with the Board of Trade, 
who thought that the matter was one for general legislation, and 
they promised to bring in a Bill for that purpose. The present 
Bill was the result of that promise, and they welcomed it as a step 
in the right direction in many respects, but in some respecta they 
felt that it did not touch the very special difficulties which applied 
to London. The general principles which underlay the Council's 
two Bills were these —they felt very strongly that it was quite clear 
that Parliaa ent, both in 1882 and in 1888, enunciated most clearly 
the principle that all the local authorities should have the power to 
purchsse, and also the right to supply, and they felt that the fact 
of these electric undertakings having to some extent altered their 
character should not be used to the advantage of the companies, and 
to the disadvantage of the local authorities, and in that way over- 
ride & principle which Parliament had clearly enunciated both in 
1882 and 1888. The companies bad established their undertakings 


with tbe purchase clause clearly before them, and it was not right - 


that they should now be allowed to come forward and say that their 
shareholders wonld be injured by the power being exercised. 

Mr. Рвгнлм: The Bill does not propose to exempt from purchase 
any company which is now purchasable. 

Mr. CowaRpD said he admitted that it would be impossible, in a 
a great many instances in London, for the local authorities to 
purcbase a self-contained electric undertaking, but he submitted that 


the local authorities should not be placed in any worse position 


by nof being able to buy at all. The Metropolitan Electric Supply 
Co., which had its generating station at Willesden, and outeide its 
area of supply, could not be purchased by the local authorities in 
whose area the company exercised its powers of supply. Paddington, 
which was one of the areas, appreciated the position it was 
likely to be in, and obtained а protective clause in the pro- 
visional order of 1890, and in 1898, to the effect that the company 
should establish and maintain within the area of supply one or more 
generating stations sufficient for the supply of energy under the 
order. Paddington, therefore, was in this happy position, that it 
had got the Metropolitan Co. under terms of having a self-contained 
area of supply in Paddington, so that when the time of purchase 
arrived in 1930, despite the fact that the company had a large 
generating station at Willesden, there was also a self-contained 
supply within the borough, which was purchasable by the local 
authority. Asto the Central Electric Supply Co., that was solely 
a company for supplying in bulk. It was started to establish a 
generating station in lebone to supply energy in bulk solely to 
two distributing oompanies— the Westminster Electric Supply Co. 
and the St. James's and Pall Mall Co. [АЦ three companies were 

y one and the same, and there could be no doubt that the 


practicall an 
object of obtaining those powers which the company got in 1899 


was to evade the provisions of the General Act of 1882 and 1888. 
He believed that the intention of the Committee who passed the 
Bil was that the company should be purchasable, and so it was; 
but, as а matter of fact, nobody could purchase it. 

Mr. PELBHAM: I should like to say that I could not be responsible 
for a Bill interfering with the private rights of a company. 

Mr. CowanD said he was not passing any reflection upon апу 
action or any want of action on the part of the Board of Trade, 
but it was obvious that such a state of affairs should not be allowed 
to continue, as the object of the present Bill was to cure defects 
which existed in the Acts. г 

Mr. Baroun Browne, K. O., next addressed the Committee on 
behalf of 18 electric lighting companies, in support of the Bill. 
Dealing with the clause relating to the veto of local authorities, he 
said there could not be any doubt that the effect of tbat veto 
in the past had stood in the м A the development of electric 

lighting and eleoteio traction, local bodies ihad interpreted 


D 


their right to veto very liberally in their own favour, and in a great 
many cases it had been made the means of screwing concessions out 
of the companies. In his opinion, it was monstrous tbat a local 
authority should be able to say to a tramway company : '' Before 
we allow you to come into our area, you must pay us so many 
hundreds of pounds per mile." He ventured to think tbat the 
Board of Trade had gone too far in its concessions to the local 
authorities as regarded power schemes; he much preferred the Bill 
as it originally stood. Dealing with the question of purchase, he 
said that the L.C.C. wastrying to again tie the hands of the Board 
of Trade, by insisting ona purchase clause, while the whole object 
of the Bill was that every case should be considered fully on ita 
merits, first by the Board of Trade, followed by an appeal if 
necessary. Не would like to remind their Lordships that on four 
separate occasions before four separate committees, the County 
Council had tried to get special purchase clauses, but had failed, 
He protested against the suggestion that local authorities should 
have power to supply in balk. 

Mr. Moon, K.C., said that, on behalf of the Metropolitan Electric 
Supply Co., he desired to associate himself with the remarks of 
Mr. Balfour Browne; and especially did he take the strongest 
possible objection to the insertion of a purchase clause. 

Mr. BAddALLAx, K. O., then addressed the Committee on behalf 
of the London gas companies, and contended that the general 
tendency to favour electric lighting companies at the expense of 
gas companies, was perpetuated in the present Bill. 

Lord Ковевт CEcir, K. C., followed on behalf of the borough 
councils of Fulham, Hackney, Hampstead, Hammersmith, Islington, 
Poplar, 8t. Marylebone, Shoreditch, and Woolwich. He said that 
the Bill would give the Board of Trade power to sanction pro- 
visional orders for large power schemes to supply areas without the 
consent of the local authorities. That was one of the maia objects 
of the Bill. There were two kinds of power schemes—one for 
supplying authorised distributors in bulk, and the other supplying 
direct to the consumer. Both were very obiectionable to the 
borough councils; bat his chief opposition was to the latter class of 
scheme, as it was clear that such a scheme as that would enter into 
direct competition with his clients, The Bill would authorise the 
grant of provisional orders to large icompanies for the supply of 
power, and he was prepared to prove, by evidence, that the local 
authorities in London supplied power as well as, and more cheaply, 
than did any of the companies. That question of the supply of 
power was really vital to the success of an electrical undertaking, 
and he submitted that provisional order procedure was singularly 
ill-adapted to sach cases as he had referred to. He also objected 
to the proposed abolition of the local veto, and contended that no 
case had been made ont to show that the local authorities had used 
their power harshly or unfairly. | 

Mr. PELHAM said he would try and meet Lord Robert Cecil with 
regard to the question of power schemes. 

Mr. CLRASRH having addressed the Committee very briefly for the 
Kensington and Knightsbridge Electric Lighting Co. aud the Notting 
Hill Co., the Chairman announced that the Committee found the pre- 
amble of the Bill proved, subject to modification of the clauses. 
The Committee then adjourned. 


PonTMADOO, BEDDGELERT AND SOUTH SNOWDON RAILWAY. 


Ox July 7th the above Bill came before Mr. J. W. Lowther's Com- 
mittee of the House of Commons. The Bill empowers the com- 

y to construct new railways and authorises an agreement 
between the company and the North Wales Narrow Gauge Railway, 
and provides for the sale or lease of the undertaking of the North 
Wales Narrow Gauge Railway to the company. It also proposes 
the construction of а new railway 3 miles in length, to be worked 
electrically. Mr. Pritt appeared for the promoters. 

Mr. W. A. HARPER, engineer, briefly stated the objects of the 
Bill. 

Mr. Рвттт said the Bill had been considerably altered with regard 
to the financial provisions since it was first introduced to the House. 
The railway was authorised in 1891, and the Act also authorised a 
rather unusual thing, viz., the electric lighting of certain places near 
Beddgelert. There was another Bill which would follow this—the 
North Wales Electric Power Bill—under which it was proposed to 
take over those electrical powers authorised in the Act of 1891. 
By the Bill as amended they were reviving the old capital powers, 
and asked for authority to raise £24,000 additional capital. 

The preamble of the Bill was found proved. 


West Ripinas Tramways BILL. 


Tuis Bill was on July 7th before a Select Committee of the House 
of Commons, presided over by Mr. J. W. Lowther. 

Mr. Еввке appeared for the promoters, and said the Bill 
authorised the Wakefield and District Light Railway Co. to con- 
struct tramways and tramroads in Normanton, Whitwood, Wakefield, 
Castleford, Pontefract, Featherstone, Knottingley, &c., and to raise 
£156,000 additional capital. To а large extent the tramways 
represented tramways which had been authorised. by provisional 
orders to local authorities, but which had never been constructed, 
and with regard to which the powers had lapsed, and the local 
authorities had now agreed to these tramways beiog made by the 
company. The only matter was with regard to Clauses 66 and 67, 
to which the Local Government Board had called attention. They 
were clauses which extended the time during which the tramways 
should be in the hands of the com without being subject to pur 
chase by the local authorities from 21 to 42 years. 
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Bir CHAN DOS LEiGH: It is what we have allowed over and over 
again. When a tramway is to be an electrical tramway, it would 
be absurd to allow only 21 years. 

Mr. Faure: Certainly. The other point was with regard to 
Clause 85, which empowered the company to enter into working 
agreements. At Leeds they joined the tramways of the Leeds Оог- 
poration, and again at Ossett, they joined the tramways now being 
constructed by the local authority under an order of the Board of 
Trade. Beyond that, these tramways would again join the tramways 
which were being authorised by the Bill of this session belonging to 
the Soothill Nether U.D.C. The object of the clause was to allow 
the company and any local authority where the tramways might be 
conveniently worked together, to enter into agreements for the work- 
ing of them, or to enable the company to lease the tramways to these 
bodies for а period not exceeding 42 years. The clause was in the 
form in which it was inserted in the Croydon case of 1902, when it 
was originally settled, and in the Woolwich case in 1903. The cir- 
cumatances of this case were peculiarly in favour of giving the power, 
because under the decision of the House this year the Soothill 
Nether U. D. C. were prohibited from working the tramways them- 
selves. The Local Government Board had also called attention to 
the clause which gave the company power to take a supply of energy 
from a local authority, and suggested that the supply of the local 
authorities should be subject to the Acts under which those authori- 
ties were authorised to supply electricity. That, of course, would 
mean that a local authority could only supply within its own par- 
ticular order. If, however, they made an arrangement for a supply 
from the Wakefield local authority, it would be ridiculous to say that 
they should only supply the energy for the small portion of tram- 
ways in the borough, and 16 meant that tbe company would not be 
able to take power from the local authorities at all. 

Mr. Gnu asked if there was any objection on the part of local 
authorities, between Wakefleld and Dewsbury, for instance, who 
would not have the chance to supply. 

Mr. FRERE said they had taken no objection. It would be ex- 
tremely useful, in the case of a breakdown, to be able to go to a 
local authority, as it would obviate the erection of duplicate 
machinery which might never be ured. 

Mr. CooPER having formally given evidence, the Committee 
found the preamble of the Bill proved. 


BRISTOL CORPORATION BILL. 


Ox July 7th the Bill of the Bristol Corporation came before the 
Chairman of Ways and Means in the House of Commons. 

Mr. Browne, who appeared for the Corporation, seid the prin- 
cipal object of the Bill was to authorise the extension of the Borough 
boundaries, and, amongst other things, the Corporation sought to 
take over the electric Jighting order of the rural council of Barton 
Regis. Bristol was taking a part of the district, while the other 

rt was being divided between two other authorities, so that 

n Regis would cease to exist. The Bristol Corporation were 
their own electric lighting undertakers, and they proposed to take 
over the whole of the area scheduled ín the Barton Regis order. 
By the extension of the boundaries the Oorporation would, of 
course, be able to supply electricity iu the district taken into the 
borough, but to avoid duplication of electric lighting powers they 
should exercise the electric lighting powers contained ín the Barton 
Regis order. 'The question had formed the subject of а good deal 
of discussion and consideration by the Board of Trade, but they 
offered no objection. 

Sir C. Тштен: The Board of Trade are satisfied? 

Mr. Browne: I do not say they have absolutely expressed 
approval, but they have made no requirement, and leave the matter 
with you. 

The Committee passed the preamble of the Bill. 


NonrR Waxes Evectric PowER BILL. 


Ox July 7th a Select Committee of the House of Commons, presided 
over by Mr. J. W. Lowther, considered this Bill, which empowers 
the North Wales Electric Power Co. to construct generating stations 
and supply electricity in the counties of Carnarvon, Denbigh (exclus 
sive of Wrexham), Anglesey, and part of Flint. It also gives power 
for the company to take over the powers of the Portmadoc, 
Beddgelert, and South Snowdon Railway Co. 

Sir CHANDOS LEIGH said the only point the Local Government 
Board called attention to was clause 47, which dealt with the ques- 
tion of the company being empowered to take over the electric 
lighting orders of local authorities. 

Mr. Раїтт (who appeared for the promoters) said that the matter 
was fully argued by Mr. Frere before the Committee, when the 


Derbyshire and Nottinghamshire and the Leicester and Warwick- 


shire Electric Power Bills were before them. In accordance with 
the views of the Board of Trade, they had inserted a clause which 
prohibited them, when taking over the order of a local authority, 
from charging more for power than the rates laid downin the Power 
Bill itself. 

The CHAIRMAN aeked if the Board of Trade and the Local Govern- 
ment Board had come to any agreement as to the construction of a 
clause to be inserted in power Bills relating to the taking over of the 
orders of loca] authorities. 

Mr. Рвітт said be had not heard of it. The clause in the Bill 
was practically the eame as that in the South Wales Bill. 

Bir Снлнров LEIGH called attention to Clause 18, which exempted 
the company from the veto of Urban District Councils with regard 
to the erection of overhead wires. The Local Government Board 


had pointed out that, while companies were exempted from the veto 
of rural district councils, so far they had not been exempt from the 
veto of urban district councils. 

Mr. Рвгтт said that, in the case of this company, the areas were 
very rural. The idea was to supply power to quarries and mines, 
and it was almost essential that they should have the powers. The 
Board of Trade could prevent them putting up overbead wires. 

The CHAIBMAN: In the event of a dispute with the Urban 
District, you would have to go before the Board of Trade? 

Mr. PBiTT eaid that was so. The Local Government Board did 
not object to the clause, but only called attention to the fact tbat, 
in previous cases, the clause was only given in the ca:e of rural 
councils. 

" 259 CHAIRMAN asked if it was the intention to carry cables over- 
e 

i Mi, НАЯАРЕВ said they would only be small wires, not more than 

The Committee ordered the Bill to go to third reading. 


Loon Leven WATER PowEBR BILL. 


Tus Bill came before a Select Committee of the House of Commons, 
presided over by Oaptain Jessel, on July 5th. 

Bir RALPH LITTLER, K.C., opened the case for the promoters. 
He said that the only remaining petitioner against the Bill was Bir 
Joho Stirling-Maxwell. The proposal was to modify the scheme 
which was sanctioned in 1901 for the utilisation of the waters of 
Loch Leven in driving machinery for the production of aluminium. 
It was quite true, as Sir John Btirling-Maxwell stated, that the 
British Aluminium Co. were interested in the scheme, bat it wasnot 
true that the position of that company was wholly insufficient to 
carry out the obligations incurred in the work. There was now а 
large demand for the metal, and the company was in а perfectly 
solvent condition. The site was an ideal one for a power scheme, 
there was no industrial population, land was cheap, and the levels 
were such as togive а good fall of water. Nothing would be done 
under the extended powers which could in any way injure the peti- 
tioner, who owned deer forests and shooting lands in the district. 
The promoters were prepared to pay Sir John Btirling-Maxwell 
£6,500 for the lands proposed to be acquired, or the matter could 
be submitted to arbitration. 

Mr. Moon, K. C., said that Sir J. Stirling-Maxwell withdrew his 
opposition to the Bill of 1901, on the understanding that the works 
would be completed in six years. 

Sir В. LrrrLEBR said that the delay in starting the works was 
really due to the impossibility of raising the capital during the late 


war. 


Mr. Јони BoRMAB, the chairman of the Aluminium Co., gave 
evidence as to the position of that company, and Mr. MERE, an 
engineer, spoke as to the probable time in which the works would 
be completed. If the Bill passed, operations would commence 
next spring. 

Sir Јонн STIRLING-MAXWELL, having given evidence, the cbair- 
man suggested that an arrangement between parties might possibly 
be come to. After some discussion between Counsel, it was found 
that no such agreement was likely to be arrived at. 

The CHAmMAN said that the Committee found the preamble of 
the Bill proved, subject to the payment to Bir John Stirling-Maxwell 
of £6,500 on or before March 31st next, and in the case of any 
damage the matter to be submitted to arbitration. 


L.O.C. Tramways. 


THE Bill promoted in this Session by the London County Council, 
for the construction of certain lines of tramways in the district of 
Lewisham and Deptford, and the surrounding neighbourhood, came 
before a Select Committee of the House of Lords, presided over by 
Viscount Hampden, on Friday. 

The case for the promoters was opened by Mr. Erskine Pollock, 
K.C., who dealt first with the tramways in Lewisham and Deptford 
(Nes. 11, 12 and 13. Мо. 11 included, he said, No. 114). In opening 
the case, counsel stated that at the present time there were 115 
miles of tramway in London, of which 88 miles were owned by the 
L.O.C. Tramway No. 11 was a line 2 miles 5 furlongs in length. It 
would start from Honor Oak Park, near Horniman's Museum, and 
would then pass through Brockley Rise, Stanstead Road, and Malpas 
Road, terminating in the Lewisham High Road, with a junction 
with the next line, No. 12. The line would be a double one through- 
out the length of the route. Tramway No. 12 wasalso a double line, 
1 mile 3 furlongsin length. It would be the connecting link between 
Lewisham and New Cross. The line would cost, it was estimated, 
some £58,000 to construct, but this would be irrespective of 
street widenings, which would add another £22,500. The cost of 
the first tramway, No. 11, would be £109,000 for construction, and 
£104,000 for the street improvements which would be necessitated. 
The next route, No. 13, wasa tramway, 1 mile in length, starting from 
High Street, Lewisham, and running to Lee, and in this case the 
cost of construction and of the necessary widenings would be 
£45,000 and £131,000 respectively. The Council further asked for 
powers to take up and reconstruct for electric traction an existing 
line in Rushey Green and Lewisbam High Road, which, when com- 
pleted, would serve to connect up the system from Rushey Green 
to Lewisham. The reconstruction of this line was estimated to cost 
some £79,000 ; it was at present a single line, with crossing placer, 
and the proposal was to make it double line all the way. This 
would involve street widening which would cost £16,450. Paving 
outside the tracks was estimated to cost another £9,660. Counsel 
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stated that the L. C. O. had the necessary sanction from the road 
authorities, and this portion of the scheme was opposed only by a 
number of frontagers, some of whose forecourta would be taken. 

Mr. Мловісв FiTzwAURIOE, the chief engineer to the London 
Oounty Council, was then called on technical pointe. Не said that 
it was proposed to construct the lines on the conduit system. The 
cost of paving outside the track on Tramway No. 11 would be some 
£18,000. 

Cross-examined by Mr. Lewis Сожалвр, K. O., for the frontagers, 
ће said that 16 would not be possible to make a physical connection 
between Tramways Nos. 10 and 11 (No. 10 is in another part of the 
Bill), because the railway was between them. The greatest gradient 
was one of 1 in 36, the same as that of the Haymarket. There were 
four places along the route of No. 11 where the distance between 
the саа rail and the kerb was less than the statutory width of 
9 ft. 6 F 

Be-examined: WrrzMESS said that there was nothing to interfere 
with the electrical working of а tramway oa a gradient of 1 in 36. 
Where possible they always allowed the statutory width of 9 ft. 6 in. 
between the rail and the kerb. It was of importance where the 
thoroughfare was one with houses and shops, and there was a likli- 
hood of carts, &c., stopping in front of premises, but where, as in 
one case in the present scheme, the place at which the width was less 
than that allowed by law, was where the line passed over a river, it 
was not so important. - 

Mr. ALLAN Baxar, the chairman of the Tramways Committee of 
the L.O.C., also gave evidence. A number of local witnesses having 
been called in support of this part of the Bill, 

Mr. FELL, the tramways manager to the Council, gave evidence. 
He considered that the proposed lines were a necessary extension of 
the existing L. C. O. tramway system. There would probably be a very 
heavy traffic on Tramways Nos. 12 and 13. On No. 11 the traffic 
would be fairly heavy. It always took some time to educate people 
to use a line. He estimated the receipts from No. 11 at £10,539, 
and the working diture at first at between £6,000 and £7,000. 
Nos. 12 and 13 be took together and estimated the receipts at 
£16,000, and the expenses at between £8,000 and £9,000. He 
anticipated a large increase as time went on. There had already 
been a large increase in receipts on the south side of the river 
since the electrification, and it was his experienco that the elec- 
tri fination of tramways always tended to increase the number of 
poe e carried. There was nothing difficult in the working of 

e lines | 

Mr. HAYWABD, the Comptroller to the Council, was then called to 
speak as to an alleged deficiency in the receipts of the L.C.C. tram- 
ways. He explained that there had been a deficiency of £8,283 on 
tbe south side of the river, and it was accounted for in this way: 
The profit on the electric trams bad been £78,877, and the profit on 
the remaining horse trams £15,575, making a total of £94,453. The 
interest and sinkiog fund charges on the new electric traction debt 
and the old horse traction debt was £100,536, and income-tax 
brought the total up to £102,736, so leaving the deficiency of £8,000. 
Had it not been for these charges, the profits would have been 
enough to have paid a 5 per cent. dividend, if they had been those 
of a private company. The northern system had to be taken into 
account, however, and these lines, leased to the North Metropolitan 
Co., yielded a surplus profit of £27,657, во that on the whole the 
profit on the Council tramways was £18,000.—The Committee 
adjourned. 

On Monday Mr. Lewis CowARD, K.O., addressed the Committee 
on behalf of the frontagers who opposed the scheme. Counsel 
based his t against the tramways on their great cost, which, 
he said, averaged over £40,000 per mile. The cost was due to the 
proposed adoption of the conduit system, which was four times as 
expensive as the overhead system. А number of frontagers were 
called to speak in opposition to the various routes, and, 

Mr. Moon, K.C., addressed the Committee in reply for the L.C.C. 
He said that where a tramway was proposed there was sure to be a 
numbers of frontagers who would rather not have the tramway. 16 
mattered not whetber the promoters were the L.C.C. or the London 
United Tramways Co. While respecting the motives of those 
people, he felt sure that they had not taken into account the value 
and necessity of the lines to other people. The voice of the people 
in the road through which а tramway would run was not the voice 
of the people served by that tramway. 

The CHAIRMAN, at this point, intimated that the Committee 
сөе the learned counsel to confine his address to the question of 

сассе. 

Мт. Moon, continuing, said that the London County Council never 
imagined that the Bill would be attacked on finance, as little had 
been said on that head when the Bill was before the Oommons; in 
fact, finance had really only been glanced at there. Their Lord- 
ships would realise that if, as had been alleged, there was a defici- 
ency on the working of the trams, it would not fall on the persons 
residing in the district in which the deficiency took place, but would 
fall on the whole of London. But, he contended, there would be 
no deficiency. They hadtheard about a deficiency on the South 
London system. It was true there had been a deficiency, but it 
was due to the fact that the tramways were in a state of disorganiza- 
tion owing to the work of electrification. In one or two cases the 


lines yielded only two months’ traffic to the receipts of the Council’s © 


financial year. During reconstruction there was always an amount 
of dead capital, and the Oouncil had to pay interest on this as well 
as the sinking fund, although the capital had not become fruitful. 
Further, the Council were incurring an expenditure in respect of 
having to purchase current for their trams, their generating station 
at Greenwich not being completed. Since the electrification of the 
tramways the receipts had increased enormously, and this was the 
common experience. In many towns, Glasgow, he believed, was 
one, the whole population was in the course of! one year carried 100 


. of the scheme (Tramway No. 4). 


times over. The London County Council had been pressed to con- 
struct the proposed tramways for some years past, and whether the 
proposed routes would pay immediately on opening was not the 
question. If a local authority said, " We require a tramway to 
enable the people to go further afield,” he thought it was evidence 
that the tramway was desirable. And in this case the local autbo- 
rities were willing to pay one-third of the cost of the improvements. 
In conclusion, counsel referred again to the sinking fund. An 
ordinary company, having no sinking fund, made their depreciation 
account а sort of sinking fund. In the case of the L. C. C. it was not 
necessary to have a depreciation account, as they carried an amount 
forward to а renewal fund. 

The room was then cleared. On the re-admission of the parties 
the CHAIBMAN announced that so far as Tramways Nos. 11, 12, 13, 
and 134 were concerned, the Committee found the preamble 
proved. 

Mr. EBSEINE PoLLock, K.C., then dealt with the next portion 
The proposal was to construct а 
tramway from Grove Vale, commencing with а junction with а 
tramway authorised in 1902, but not yet constructed, skirting Peck- 
ham Rye Common, and terminating at the South-east end of Peck- 
ham Rye. There were three short routes in connection with the 
line. The estimated cost of construction of the lines was £42,050, 
and the conduit system would be adopted. The cost of paving 
works outside the rails would be an additional £1,500, making a 
total of £43,550. Tramway No. 10 was a line from Grove Vale to 
Forest Hill. The line would cost £72,600 to construct, and tlie 
widenings necessary would take another £21,500. This line was 
opposed by the London, Camberwell, and Dulwich Tramway Co., 
who own а line, now disused, in the Lordship Lane. The Com- 
mittee adjourned. 

On Tuesday a number of witnesses were called in support of 
Tramway No. 4. | 

Mr. Maurice FiTzMAURICE, the engineer to the Council, said 
that the cost of the line would be £42,050, while paving would cost 
£1,500. 

Witnesses were called also with regard to Tramway No. 10, 
against which a petition had been lodged by the London, Camber- 
well, and Dulwich Tramway Co., who own a deserted line in part 
of Lordship Lane. 

Mr. С. W. Taaa, the town clerk of Camberwell, was called, and 
said that the Borough Council, who were the road authority for the 
route of No. 4 and the greater part of No. 10, was unanimously in 
favour of the scheme, and had requested the L. C. C. to make the 
proposed extensions. 

Evidence having been given in opposition, 

Mr. PoLLooxk announced that, as the result of a conference between 
representatives of the parties, the London County Council had 
undertaken to purchase the whole undertaking of the London, Cam- 
berwell, and Dulwich Co. for £6,500. 

After conferring, the Committee passed Tramways Nos. 4 and 10. 
Formal evidence was given in support of the remainder of the Bill, 
and clauses were adjusted. 


Bournemouth Corporation Tramways Bill.—Tbis Bill came before 
the Chairman of Ways and Means as an unopposed measure on July 


7th. Mr. Pritchard, for the Corporation, stated that the main 
object was to authorise the construction of a tramway in substitution 


for a present authorised line. Last session, the Corporation of 
Bournemouth obtained an Act under which they were to acquire 
the undertaking of the Poole Electric Traction Co., and that 
undertaking had power to construct tramways extending from 
Bournemouth to Christchurch. The route for the tramway was not 
satisfactory to the Corporation and they were by the Bill proposing 
an alternative route. Further, the tramway would cross a bridge 
over the Btour, which was а toll bridge, and the Corporation were 
proposing to purchase this. Mr. Bailey, Town Clerk, gave formal 
evidence and the ВШ was ordered to go for third reading. 

Holywood Tramways Bill.—Mr. J. W. Lowther's Committee of 
the House of Commons had this Bill before them on July 7th. The 
Bill incorporates а company with а capital of £54,000 to construct 
about 5$ miles of tramway in Belfast and Down. There was no 
opposition, and the preamble was declared proved. 

London United Tramways Bill.—On July 7th this Bill came as an 
unopposed measure before the House of Lords Committee, presided 
over by Lord Balfour of Burleigh, and was ordered to go for third 
reading. 

Electricity in Mines.— In reply to a question by Mr. Markham 
last week, Mr. Akers-Douglas declined to take steps to appoint elec- 
trical inspectors to enforce the new electrical rules, though if neces- 
sary he would consider the possibility of providing the inspectors 
with expert advice. Mr. Markham further suggested that the 
recommendations of the Electricity in Mines Departmental Com- 
mittee were opposed to the latest practice, but Mr. Akere-Douglas 
dissented from this view, 


LEGAL. 


HARTLEY v. CHADWICK. 


THis case came before a Divisional Court composed of the Lord 
Chief Justice and Justices Kennedy and Phillimore, on 7th inat., on 
а special case stated by the Justices of Leigh, Lancashire. It 
appeared that on Mareh 29, 1903, an information was preferred 


r 
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before the Justices alleging that on March 11th, 1903, respoudent 
unlawfully sud wilfully stopped a lorry which he was driving, in 
such а manner as to obstruct а tramcar on the South Lancashire 
tram line. It was either proved or admitted before the Justices 
that the respondent was in the employ of а firm of brewers of 
Leigh, and that at about 4.45 p.m. of March 11th appellant was 
driving a tramcar from Leigh to Lowton, and respondent was 
driving a lorry from Lowton to Leigh. They met at a point on 
the incline of a bridge on the L. & N.W. Railway. The lorry was 
on ite proper side of the road, but there was not room to pass the 
car on that side, and the driver refused to cross to the wrong side 
to allow the car to pass. It appeared also that the car driver 
could have stopped at a loop where there waa a double line, but he 
did not do йо, and was ultimately compelled to back the tramcar to 
the loop, as the dray driver refused to get out of the way. The 
appellant submitted that it was a case of obstruction on the part of 
the respondent, and that if the respondent had adopted the reason- 
&ble course of crossing to the other side of the road no obstruction 
would have taken place; 
& right or wrong driving side, that the tramways had been sanc- 
tioned by Parliament, and that drivers using the highway over 
which tramcars run should not unnecessarily and wilfully interfere 
with the free running of the tramcars. 

Mr. Danckwerta, K.C., and Mr. Blair appeared for the appellant, 
and Mr. Horridge, K. O., and Mr. Cunningham Glen for the 
respondents, 

For the respondent, it was submitted that he was not acting in 
any wrong way in maintaining his right to drive on his own side of 
the road, and that he was under no obligation to cross to the wrong 
side for the convenience of the appellants, who must have seen him 
before the tramcar left the loop, and it was the duty of the 
appellant to stay on the loop till respondent’s dray had passed. 

The Justices were of opinion that the onus lay upon the appellant 
of proving that a change of the law relating to the user of the high- 
way by the public had been effected by the passing of the Tram- 
ways Act, and he had failed to do во. They were also of opinion 
that the respondent had not acted unlawfully in maintaining his 
right to drive on his left or customary driving side, and consequently 
there had been no wilful obstruction, and they dismissed the 
. information, In the result, their Lordships said that both parties 
` ought to act reasonably in the matter, and, with that direction, they 
remitted the case to the Justices for rehearing. 


METROPOLITAN ELECTRIC ВОрргу Co., Lro., v. LONDON COUNTY 
Covxoir. 


In the Ohancery Division of the High Court of Justice, on Friday, 
Mr. Justice Kekewich had before him an action by the Metropolitan 
Electric Bupply Co., Ltd., claiming а declaration that upon the true 
construction of Section 56 of the London County Council Improve- 
ments Act, 1899, the defendants were bound within three years from 
the passing of the Act to acquire the freehold and all other interests 
in the whole of the new site therein specified since eventa which 
had happened to convey to the plaintiffs the freeholds of the whole 
of the new site, also to pay to the plaintiffs the sum ascertained under 
certain sections of the Act. The plaintiffs further asked that such 
other orders might be made as would provide for the carrying out 
vs the obligations imposed on the defendants under Section 55 of 
the Act. 

Mr. Cripps, K. O., who appeared with Mr. P. Ogden Lawrence, 
K.C., and Mr. Sargeant, for the plaintiffs, said there were three 
matters involved in the case, which arose partly under a section of 
the Act of Parliament, and partly on arbitration between the parties. 
Two of these points, concerning the period when the conveyance to 
the reinstated site should be made, and concerning interest, he 
thought, could be settled without troubling his Lordship, but on the 
third point the opinion of the Court would have to be taken. Iu 
connection with the new site, the Supply Co. had been given а road 
which was not the road they were entitled to under the Act. Plain- 
tiffs said they were entitled to access in a straight line along Little 
Wild Street into the new street known as Kingsway. Defendants, 
on the other hand, were giving them access to the new street by a 
circuitous route. The Act provided that the defendants must main- 
tain a public street not less than 25 ft. in width along the northern 
boundary of the property leading into the new central street. 
The street which had been given by the County Council 
was not in direct connection with the new street, but was a 
street which ran along the northern boundary into another street, 
which other street led in turn into а third street, which third street 
led into the new central street. | 

Mr. Stewart BurrH, K. C., who appeared with Mr. Meltiold for 
the defendants, submitted that the Act gave the County Council 
liberty within reasonable limits to make а connection between the 
street bordering the proposed new site on the north and Kingsway, 
and did not force them to do it in any particular method. 

His LorpsuHr said his difficulty was to give the words leading 
into tbe new central street" апу other construction than leading 
directly into the new central street. 

Mr. Srmwart SmitH submitted that there was no deviation, 
except where it was necessary to bring the continuation of Little 
Wild Street into such a position that it joined with the continuation 
from Wild Court, and thereby made one entrance into Kingsway 
instead of two. The actual deviation was only 50 ft. 

His Lorpsur said Little Wild Street extended the whole length 
of the northern boundary of the property, but the street to be 
given was not only a street along the northern boundary, bat a 
street leading directly into the new central street. He thought 
the meaning of the section was that the street should be 
leading direct into the new central street. The street proposed to 


they urged that there was no law as to . 


be given was not one which seemed to him to comply with the 
terms of the Act, and he thought the Council would not fulfil their 
obligations if they gave such а street. He made a declaration 
accordingly. 

Mr. CBiPPs intimated afterwards that it had been arranged that the 
mutual conveyances as between the parties in order to carry out 
the exchange of the sites should be completed within a month from 
that date. The question as to interest was also arranged. 


Is a Tramway System А RAILROAD? 


IN the Glasgow Sheriff Court an important judgement was pro- 
nounoed last week involving the question as to whether a tramway 
car system is a railroad. The action was brought under the Work- 
men’s Compensation Act. The widow and children of Alex. 
Franklin sued the Glasgow Corporation Tramways for compen- 
sation for his death. The deceased was a lineman, and 
met his death while in the defenders’ employment on April 
15th last. 

The SHERIFF finds that when the accident happened deceased 
was engaged in engineering on a railroad, and awards £280 com- 
pensation. 

In a note to his judgement the BnHrnirr said: The facts were 
not in dispute. The only contested question was whether deceased, 
on the day he met his death, was in the statutory sense engaged 
in engineering work upon a railroad. The definition of “ engi- 
neering work” in Section 7 (2) of the Act included repair work. 
He thought that a man engazed in repair work on any part of the 
permanent way of a traction system was engaged in repair of a 
"railroad." That an electric car system was а railroad there could 
be no doubt, but it was agreed in the statutory sense it was not a 
" railroad," because the word railroad” in the fifth definition of 
Section 7 (2) was synonymous with the word “ railway,” in the 
first definition, which word railway bad a limited signification. In 
his Lordship’s opinion, this argument was not sound. He thought 
“ railroad in the fifth definition was a word of wider scope than 
the word "railway " in the first definition. If electric tramways 
had been meant to be included in the term “ railway,” then tramways 
would have been specifically mentioned—just as light railways 
were mentioned—in definition one. But tramways were not mem- 
tioned, and the Regulatien of Railways Act of 1873 did not apply 
to the electric tramway system in question. This first definition was 
not, in his opinion, applicable to this case. The only definition 
applicable was the fifth, and that covered the present claim. 

The judgement ‘has been appealed against by the defenders to 
the Court of Session, in order that an authoritative judgement may 
be obtained on the point.] 


DAMAGES FOR AN ELECTRICO SHOCK. 


AT Dudley County Court, before Judge Howland Roberta and a 
jury, the wife of Mr. M. J. Law, fitter, brought an action against 
the British Electric Traction Co. to recover £50 damages for injuries 
sustained. Plaintiff stated that on May 16th she travelled from 
Brierley Hill on an electric car, and when descending from the top 
deck, she laid hold of the brass stay in the middle of the step, 
placed there to assist passengers in boarding and alighting, and 
experienced an electric shock which caused her to fall into the 
road. It was contended that it was impossible for plaintiff to 
experience a shock in the manner described. The jury gave a 
verdict for the plaintiff, awarding her £10, after the Judge bad 
summed up most strongly in favour of the defendants, and we 
understand that a new trial is to be applied for. 


BUSINESS NOTES. 


Annual Outings.— In beautiful weather last Saturday 
the employés of Messrs. H. T. Boothroyd, Hyslop & Co., mechanical 
and electrical engineers, Bootle, held their fifth annual picnic and 
sports at Chester. The party, numbering about 60, left Liverpool 


early in the morning, arriving at Chester in good time; the morn- 


ing was spent by the majority boating on the beautiful River Dee. 
The dinner was served in excellent style at the King’s Head Hotel, 
Chester. Mr. Garrick proposed the toast of The Firm,” this being 
seconded by Mr. Tetlow. In the afternoon the whole party pro- 
ceeded by the river steamer to Ecoleston, where a most enjoyable 
time was spent, during which the annual sports were held. A sub- 
stantial tea was provided after the sports at Partington’s Oafe. 

The employés of the London Electrical Fittings Co., Ltd., held 
their seventh annual outing the other day at Arundel. At the 
dinner Mr, F. Denning, who presided, in proposing “ The Continued 
Success of the Firm,” reviewed the work of the past year, and 
stated that, in spite of the general depression in trade, the firm 
were doing remarkably well, and the output generally increasing ; 
especially was this the case with regard to the class of work em- 
кос English styles, to which the firm bad been lately giving 
so much attention. 


Water-power Plant for Textile Mill.—We are 


informed that Messrs. James Gordon & Co., of 52, Lime Street, 
E.C., have secured the contract for the supply and erection of one 


of errors en ооа shaft “ Samson ae to асоро 
H.P., ahafting gearing a textile 

the North of зеру ре it will used for driving a new electric 
power plant which are installing. 
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“ Eburin."—We are informed by Messrs. A. & E. 
Oochen, with respect to our remarks on Éburin" last week, that 
ite specific gravity is not 2:68, but from 1:6 to 1:9, so that it is not 
much denser than ebonite. The material, when moulded, is ready 
for use without farther polishing or other manipulation, while the 
tensile strength can be varied, depending upon the relative propor- 
tions of the ingredients employed, the strength of ebonite having 
been greatly exceeded when desired, 


North Wales Electric Power and Traction Co.—The 
10,000-н.р. hydraulic station is now well under way, and 18 miles 
of new railway line are in course of construction. The pipe line 
and dam works are in full swing, and it is expected that current 
will be available by the end of the year. A considerable portion of 
the 10,000 н. Р. to form the first installation has been already 
booked. The contract includes the supply of віх 1,000-xw. 10,000- 
volt turbo-alternators, 10 250-H Р. locomotives, the whole of the 
rolling stock for the new line, the complete erection of the hydraulic 
works, transformer stations, and over 100 miles of high-tension 
transmission lines. The whole of this work is being carried out by 
the scle contractors, Messrs. Bruce Peebles & Co., Ltd. 


Electrieal Ore Finding.— It is reported that the experi- 
ments recently carried out on Wetherlam Heights, Coniston, have 
resulted in the successful localisation of four lodes of copper, and 
tbe diecovery that a known lode ended in a narrow stringer. The 
last item was proved by sinking a shaft, and the other determina- 
tions will also be verified by actual trial. Further experiments are 
to be carried out upon iron ore deposits in the Furness district. 


Bankruptey Proceedings. — Under the failure of 
Henry Binko, electrical engineer, 34, Leadenhall Street, E. C., and 
4, Highbury Crescent, N., the first meeting of creditors was held 
on Thursday at the London Bankruptcy Court before Mr. C. A. 
Pope, assistant receiver. The debtor has stated that he originally 
commenced business as an engineer and patentee 35 yearsago with а 
free capital of £2,000. He has traded for nearly 20 years as Н. Binko 
and Co., with the exception of an interval of three years, when the 
style was Binko, Ridsdale, & Co., Ltd. During these three years 
he and a paríner, George Gibson, formed their business into a 
limited company, and held the bulk of the shares. The company 
was voluntarily wound up. He (debtor) has also been a director 
of the Patent Speaking Tube Oo., and more recently of the Electric 
Heating Corporation Ltd., whose office was in his office. He has 
financed those companies, whose affairs are rather mixed up with 
his own. A previous failure in the London Court is recorded 
agsinet the debtor 35 years ago. He attributes his present failure 
to the financing and suse ied of the two above-mentioned com- 
panies. The Patent Speaking Tube Co. are now taking proceedings 
against the Commercial Union Assuranoe Office for breach of con- 
tract in failing to guarantee £35,000 debentures in the company. 
As а director and chief shareholder in the former company the 
debtor is interested in these proceedings, which will shortly be 
tried, and he looks to the result of the trial to enable him to pay all 
bis debts in full. The statement of affairs shows total liabilities 
£4,914 1s. 5d., and assets. valued sufficient to discharge all the debts 
and leave a margin of £9,008 2s. 104. The assets consist almost 
entirely of the debtor's interest in the Patent Speaking Tube Co., 
Led. Acting upon a request of the creditors, the meeting was 
adjourned for three weeks to await the result of the litigation with 
‘the Commercial Union Assurance Office, before appointing a trustee 
and committee of inspection. 

The report of Mr. G. 8. Barnes, senior Official Receiver, upon 
the affairs of the Automatic Telephone Co. (1903), Ltd., has been 
issued to the creditorsand shareholders. The report states that the 
plant and machinery were erected by Mr. Margowski at Green- 

and on the winding-up order being made, Mrs. Margowski 
claimed to be in possession of the machinery under a mortgage. 


The unsecured debts sear amount to £275, and a surplus of 


£3,899 in assets over liabilities is shown, but the account with the 
contributories discloses a deficiency of £10,051. The Official 
Receiver observes that there are matters connected with the com- 
pany which require further investigation, and he will probably 
apply to the Oourt for an order for a public examination. 


Catalogues and Lists.—Mxrssns. Јонх ABBOT & Co., 
LTD., send us a copy of their catalogue of electric cranes, winches, 
capstans, &.; they are devoting special attention to this line, and 
have exceptional facilities for quick delivery. The catalogue 
includes fixed pedestal and portable jib cranes, overhead travellers, 
and self-contained capstans. 

A new circular has been issued by the METALLIC SEAMLESS 
Tus» Co, Lrp., of Birmingham, particularising their patent 
“ Grip” conduit system, which it is claimed meets tbe demand 
which has arisen for a syatem which gives a perfect metallic con- 
nection, electrical continuity, and efficient earthing, and possesses 
many advantages over the ordinary socketed or screwed conduits. 
The company are also large manufacturers of conduits and acces- 
sories of other kinds. 

Messrs. B. WaAvzER & Co., of 22, Rosoman Street, E. C., send us 
illustrated sheets and price liste of their standard Bbonestos” 
insulating switch-bandles, bushes and nipples, which are always 
to be had direct from stock. Judging from samples received, the 
material is well adapted for plain and screwed nipples and bushes, 
the thread being well formed, and the dimensions in strict accord- 
ance with the dra The metal parts are also well finished, 
‘with full threads to Whitworth and B.A. gauges. 

We bave received a list of books on ventilation, especially the 

^ natural " system advocated by the late Мг, Robert Boyle and his 
son, from Means. В. Borie & Son, 64,!Holborn Viaduct, E.C. 


The IPERE Licurmd Co., of 18, Gate Street, W.C., send us a 
sheet of illustrations showing their Fairyland” system of 
electrical illuminations, with which remarkable decorative effecta 
сап be obtained. The material for this purpose ів let out on hire at 
a very small charge, or can be supplied to purchasers. The firm 
has recently supplied 300 8. C. . lamps on this system to a seaside 
resort, and has booked 2,500 lamps for Swansea on account of the 
King’s visit. . 

The Овүрто ELECTRICAL Co., of Bermondsey, is issning a new 
circular of the Crypto alternate current motor. 

We have received Messrs, Franz Mauris & Co.'s new catalogue 
of perforated metals and dynamo stampings, giving illustrations of a 
great variety of standard sizes and patterns of the former, and 
samples of dynamo and transformer stampings, which are supplied 
to any desired pattern. A table is given showing the equivalent 
values of the British, German and zinc gauges in decimals of an inch 
and in mm., with the corresponding weights per sq. ft. Mr. ANDREW 
Brown, of 110, Cannon Street, E. O., is sole agent for the company 
in the United Kingdom. 

Messrs. Marsu, Son & Co., Lrp., of 15, Gerrard Street, W., send 
us an advanced copy of their latest catalogue, which is much more 
complete than previous issues, and covers almost all kinds of electrical 
accessories. Amongst so many items it is difficult to pick out one 
thing rather than another for notice; everything required for an 


installation of electric lighting, telephones, bells, fire alarms, fans, 


&c., appears to be listed and provided with a code word. A large 
section is devoted to electric light fittings and shades of the most 
varied patterns. The volume, which is of considerable size and 
weight, will prove valuable, not only as a catalogue and price list, 
but aleo as a reference book. 

“ Electricity for Power Parposes” is a handsome work issued by 
the BRITISH Power Co., Ітр., of 5, Great George Street, S. W., 
full of excellent illustrations of the application of electrical power 
to many different industrial operations, artistically arranged and 
produced. Special attention is given to colliery working, hauling, 
pumping, machine-tool driving, cranes, and other heavy engineering 
purposes, but minor applications are not overlooked. There is but 
little letterpress, and what there is relates to the many advantages 
of electricity for motive-power, and to the facilities offered by the 
company for the supply of motors, either by purchase outright, or 
by hire-purchase over a period of five years. A Motor Inquiry 
Form " 1s enclosed with the volume. 

We have received a price list of the GERMANIA ÉLECTBIO Lamp 
Co.’s standard and special incandescent lamps from their agent, 
Mr. G. S. Wilson (see “ Trade Announcements ”). 

Messrs. EnNrsT F. Moy, Ілтр., of Greenland Place, Camden 
Town, N.W., send us leaflets showing their D.P. 2-way knife 
switches, type No. 102, with dimensions and prices for capacities 
from 50 to 1,000 am The contacts are mounted on separate 
enamelled slate bases, divided by fibre fillets, and insulated from 
one another with ebonite bushes. 

We have received from the Імрвоувр ELECTRICO Grow Lamp 
Co., Lrp., of 7, Great Newport Street, W.O., their new list of 
electric fans for direct and alternatin3 currents, for desk, bracket, 
ceiling, port hole, and other modes of fixing. А novelty is their 
“ Electric Thermantidote," consisting of a 12-in. fan, which draws 
air through a screen of netting kept moist with water, thus cooling 
the air, and, if desired, charging it with perfume or disinfectant. 
Small motors, dynamos, &., are also listed. , 

Мв. Ep. Ввлмр, of 35, Shakespeare Street, Manchester, has 
issued a leafiet drawing attention to his automatic wire and sheet 
straightening and cutting machinery, riveting machine, &c. 


Book Notices.—‘ Ready Reference Tables, Vol. I.— 
Conversion Factors of Every Unit or Measure in Use." Ву Carl 
Hering. New York: John Wiley & Sons; London: Chapman and 
Hall. 10s. 6d. net. | 

“ Sammlung Electrotechnischer Vorträge,“ Vol. VI., parts 3 and 4. 
Stuttgart: Ferdinand Enke. M. 1:2 each. 

„Corso di Elettrotecnica." Vol. I.: Alternatori, dinamo a cor- 
rente continua e trasformatori. By Guido Grassi. Torino-Roma: 
Casa Editrice Nazionale. 1,14 

Universal Directory of Railway Officials, 1904." Ву S. R. Blund- 
Stone. London: The Directory Publishing Co. 105. 

“An Enquiry into, and an Explanation of, Decimal Coinage and 
the Metric System of Weights and Measures.” By Edwyn Anthony, 
M.A. London: Geo. Routledge & Sons. : 

“The Design and Construction of Oil Engines" By A. Н. 
Goldingham. London: E. & F. N. Spon; New York: Spon 
and Chamberlain. бв. 6d. net. 

“ Propriétés et Essais des Matériaux de l'Electrotechnique." Ву 
Е. de Poncharra; and Enroulements d'induits à Courant Con- 
tinu.” By E.-J. Brunswick and M. Aliamet. Paris: Gauthier- 
Villars. Fr. 2.50 and Fr. $ each. 

“Gas Works Directory and Statistics, 1904.“ London: Hazell, 
Watson & Viney. 10s. 6d. net. 


Reduction of Capita].— Notice is given in the 
London Gazette of the 8th inst., of the registration of an order of the 
High Court of Justice, confirming the reduction of the capital of 
the British Aluminium Co. Ltd. and Red., from £400,000 to 
£310,000. 


Transvaal Imports.—The value of the importa of 
electric cables, wire, and fittings into the Transvaal during the 
three months ending with March last, is returned at £19,000, ав 
compared with £15,000 in the corresponding quarter of 1903. 


Dissolutions and Liquidations.— The Electric Exten- 
sion Oo., Ltd., has passed resolutions for the voluntary winding-up 
of the company, Mr. C. E. Ruckley being appointed liquidator. 
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Municipal Finance.—At the monthly meeting of the 
Liverpool City Council last week, Mr. Harmood Banner, chairman 
of the Finance Committee, moved that £100,000 be lent at 4 per 
cent. to the Sunderland Corporation, and a similar amount at the 
same rate of interest to Tynemouth. The money proposed to be 
lent was part of the sinking fund set aside against the corporate 
debt. The sum set aside per annum is £278,608, equivalent to 

.2:6 per cent. of the total debt, which stands at £13,525,607. If no 
fresh debt were incurred, the sinking fund would wipe off the debt 
in 50 years. The Corporation loans out the sinking fund because 
there are no willing sellers of 34 per cent. and 24 per cent. stock. 
The motion was agreed to, and the Council decided to apply to the 
L.G.B. for sanction to borrow £400,000 for the extension of the 
electricity works. Perhaps Manchester or Birmingham will be 
induced to lend its sinking fund to Liverpool for this purpose, and 
" on—a' process akin to taking ín each other's washing for a 
iving. 


Damages for Electrical Injuries.—At Manchester 
Assises last Monday, an iron turner, named Thomas Kay, was 
awarded £850 damages against his employers, the British Westing- 
house Co., for injuries sustained at their Trafford Works. Hurry- 
ing along with a crowd of fellow-workmen to leave the premiees, 
plaintiff fell or was pushed against an electric lighting switeh of 
high voltage, which burned away one eye and the flesh of his 
cheek. The switch, it was alleged, oughtto have been fenced. 


Raworth's Traction Patents.— The Railway Com- 
missioners of the Government of New South Wales have decided 
to make a trial of the automatic regenerative system of control. 
The work will be carried out onder the supervision of Mr. Oswald 
Haes. 


Trade Announcements.—Mr. Andrew Brown, of 110, 
Cannon Street, E.C., has been appointed agent for the London 
district for Messrs. G. B. Smith & Co. : 

Mr. G. S. Wilson, of Sandown, Cambrian Road, Richmond Hill, 
Burrey, has taken up the sole agency for the American Sun Lamp, 
manufactured by the Germania Electric Lamp Co., of New Jersey, 
U.8.A. 

Messrs. 8. Dixon & Son, Ltd., of Leeds Old Brass Works, have 
opened an office at 22, Walbrook, E.C., under the direction of Mr. 
Moiris Dixon. 


Exhibition at Burton-on-Trent.—An electrical exhibi- 
tion was opened at Burton on Tuesday last, and will remain open 
until to-morrow night. The exhibition is one of the most extensive 
of the kiad that has been held in the Midlands, some 30 firms being 
represented, and а special feature is the large number and variety 
of single-phase motors driving machines of different kinds, particu- 
larly those adapted to local] requirements. 

In connection with the exhibition, an illustrated pamphlet has 
been issued by Mr. P. J. Pringle, borough electrical engineer and 
tramways manager, entitled Commercial Applications of Electri- 
city," in which, while lighting, heating, &c., receive due treatment, 
special attention is given to the use of electricity as a motive power. 
A table of powers required to drive various classes of machinery is 
given, and the way is made clear for any person to adopt electric 
driving without difficulty. Altogether Burton is showing itself fully 
alive to the possibilities of electricity supply, and is right up to date 
in enterprise. | 


Sales.—The stock of the British Schuckert Electric Co., 
Ltd., whose business has been transferred to Messrs. Biemens Bros. 
and Co., Ltd., is to be sold by the liquidator, Mr. A. Jacob. See 
Official Notices to-day. 

The modern engineering works of Hemingways, Ltd. (in liquida- 
tion), situated near Middlesbrough, are to be sold by public auction 
as a going concern at the North-Eastern Hotel, Darlington, on 
26th inst., at 3 p.m., by Messrs. Wheatley Kirk, Price & Oo., of 46, 
Watling Street, E.C. 


The Ironmongery, Hardware and Electrical Exhibi- 
tion.— The fifth annual exhibition of these, and the allied trades, 
was opened on 12th inst. at the Royal Agricultural Hall, Islington. 
The number of exhibitors representing the electrical industry is 
not so large a8 might be desired, but those firms who have taken 
space exhibit many interesting appliances, &c. for small power 
users and domestic purposes. Among those in the electrical trade, 
Messrs. Tulley & Btraker, of 16, Water Lane, E.C., show their patent 
folding mica fire screens of various designs, mica washers, &c.; 
Messrs. F. A. Glover & Oo., Ltd., Garrick Street, W. C., display 
electric motors, their patent plano-convex fans, oscillating 
and desk fans, switchboard, instruments, and a small direct- 
coupled Glover-Robey generating set; the American Electrical 
Novelty and Manufacturing Co, Ltd., 102, Charing Cross Road, 
W. O., exhibit hand and pocket electric lamps, bells, dry batteries, 
art metal fittings, and electric clocks, the latter of an improved 
type without springs; the Electrical Accessories Supply Co., 
Southampton Row, W.C., art fittings, small accumulators, a new 
silvered glass reflector shade, hand lamps, &c.; the Lister Elec- 
trical Manufacturing Co., their semi-enclosed electro-motors; the 
British Prometheus Oo, Ltd., of Kingston-on-Thames, electric 
kettles and flat-irons, and electric heating apparatus of all kinds. 


Many бос art metal fittings were also shown by Messrs. Potter, 


Williams & Co., 4, New Zealand Avenue, E.C., agents for the Société 


Anonyme pour la Fab. d'Appareilg d'Eclairage. The exhibition 
closes on July 32nd. 


LIGHTING AND POWER NOTES. 


Aldrington.—The Brighton Corporation has come to 
terms with the Hove Corporation, after prec negotiations, with 
regard to supplying energy in bulk to the above parisb. The tronk 
mains from the Southwick generating station will be laid through 
Hove, thus saving a long detour. 


Bangor.—The T.C. has consented to the electrical engi- 
neer, Mr. Price White, acting as consulting electrical engineer to 
Carnarvon T.C. in connection with the E.L. scheme, on condition 
that the recent increase of £40 per annum in bis salary is post- 
poned until April, 1905. 


Bangor (Co. Down).—''he U.D.C. is about to apply 
for an order to erect an electricity works in the town for street 
lighting. 

Belgium.—La Société d' Electricité du Bassin de Charleroi 
reports a profit of only £876 for the past financial year. 


Bodmin.—The T.C. has received from the Southern 
District Electricity Corporation notice of ite intention to apply 
for a prov. order for electric lighting, and the Council has asked the 
company for particulars. The Council has aeked the B. of T. to 
defer consideration of the revocation of the E.L. order for six 
months to enable it to make arrangements for providing E.L. in 
the town. 


Cannock.—The U. D. C. has entered into negotiations 
with Messrs. Whittaker Bros., of Dudley, for lighting the district 
by electricity, and the works are to be erected near the centre 
of the town. 


Chorley.—Notice is given in the London Gazelle of 8th 
inst. of the intended transfer of the Chorley E.L. prov. order to a 
company, the! latter paying £384 to the Corporation to defray the 
costs of obtaining the order. 


Claremont (Western Australia).—This Municipality, 
situated on the Swan River, midway between Perth and Fremantle, 
recently raised a loan of £7,000 for E.L. purposes. Acting on the 
recommendation of the consulting engineer, Mr. H. Rowley, 
M. I. E. E., the Council has signed an agreement with Messrs. J. 
Harre Johnston & Co., of Perth, for the supply and erection on site 
of two 76-н.р. B. & W. boilers with superheaters, two 50-xw. B. C. C.- 
Willans steam dynamos, together with balancers, switchboard, 
maine, &c. The distribution will be by overhead mains on the three- 
wire continuous-current system at a pressure of 460 volta between 
the outers. It is proposed to charge consumers 7d. per unit. 


County Armagh.—The Urban and Town Councils of 
Armagh and Portadown are inquiring into the cost of an E. L. scheme 
for their respective towns in connection with the provisions of the 
Ulster Electric Lighting and Power Bill. 


Cuckfield.—Notice has been received by the U.D.C. of 
the intention of the Hayward’s Heath Electric Supply Oo. to apply 
for a prov. order to supply energy within the Council's area, and 
also within the district of the R.D.C. 


Dudley.— The report on the year's working of the elec-. 
tricity undertaking shows that the annual output has been increased 
by 470,000 units. The income was £10,662, and the working 
expenses 65,650. The gross profit was £5,012, of which £4,357 was 
paid in principal and interest on loans, leaving a net profit of £655 ; 
the total net profit for the past two years was £1,451. 


France.— La Société Lyonnaise des Forces Motrices 
du Rhone, of Lyons, reports a profit of £45,840 for the last financial 
year, as compared with £52,148 in the preceding 12 months. 


Glasgow.—In connection with the extension of the 
University buildings, which is at present being carried out, electric 
power is being introduced for the purpose of driving а large mortar 
mill and an electrical derrick crane. Ihe crane has been supplied 
by Messrs. Butters Bros., Glasgow. 


Hastings.—On July 6th а L.G.B. inquiry was held into 
the application of the T.C. for a loan of £3,416 for E.L. purposes. 
Tbere was no opposition. ' 


Hereford.— The L.G.B. has sanctioned a loan of £1,100 
for the completion of the E. L. installation at Burghill Asylum. 


Herne Bay.—Messrs. Down & Johnson have informed 
the U.D.C. that they intend applying, on behalf of the Electric 
Supply Corporation, for a prov. order for Е.І, in the district. 


Horwich.—The U.D.C. has consented to the Bolton T.C. 
supplying energy to certain parte of the town until the Council is 
in a position to provide the supply itself. 


Irvine.— The T.C. has decided to put into effect the 
powers granted under its E.L. prov. order, 1903, and has placed the 
work in the bande of Messrs. Kirkland & Capper, of Victoria 
Street, S. W., who drew up the scheme for the burgh. The cost of 
the scheme is estimated at £10,000. 


Italy.—Application has been made for a concession to. 
put down a plant to utilise the power of the River Antona at 
Massa for generating eleotrieal energy to run а marble- cutting works 
at that place, | i 
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King’s Norton and’ Northfield.—The U.D.C. has 
rescinded the resolution passed on February 28th, 1902, to the 
effect that no public money should be spent in carrying out the 
E.L. order, and has decided to obtain expert advice on the offers 
received for the working of the order, and to take such steps as may 
be deemed expedient to avoid the revocation of the order, which has 
only one more month to run. « 


Kingsbridge.—The U.D.C. has decided not to object 
to the application of the Kingsbridge and Salcombe and the 
Southern Counties Electrical Cos. for a prov. order for electric 
lighting. i 

Leeds.—The City Council has decided to apply to the 
L.G.B. for sanction to borrow £100,000 for electric lighting 


purposes. 

London.—Furnuax.—The borough electrical engineer 
recently pointed out tbe necessity of immediately making provision 
for the coming winter's load. The E.L. Committee, after careful 
consideration, instructed the electrical engineer to prepare а com- 
prehensive scheme dealing with probable future requirements for 
the next five years, which would be carried out from time to time 28 
necesmty required. "The reports and plans now submitted give par- 
ticulars of a scheme which, he is of opinion, will be found neces- 
tary. The total estimated cost of the same is £129,000, viz. :— First 
section, £42,000; second section, £32,000; third section, £25,000 ; 
mains, sub-stations, &, £10,000; house connections, meters, &c., 
£20,000. The first section, which be recommends, should be authorised 
at once, comprises the following: engine rocm plant—one 750-kw. 
turbo-alternator (already ordered), £7,000 ; one 1,000-x w. Bellies set 
complete with condensers. pumps, &c., £8,947 ; one exciter set, £500 ; 
switchboard additions, £500; boiler house—fovr boilers with acces- 
sories, £4,340; coal bunkers, elevators, &с., £2,230; economisers, 
£1,075 ; boiler pumps, £250; wiring motors, &c., £200; condenser 
steam and other pipes, £3,000; condenser sump and river work, 
£2,000; chimney, £4,000; boiler house buildings and alterations, 
£7,500; contingencies, £500 ; for connections, £6,000; extra build- 
ings, £4,000; total, £52,042 ; less already sanctioned by the Council, 
£7,000 ; total to be sanctioned by the Council, £45,042. The £4,000 
for extra buildings is recommended in order that the boiler house 
may be constructed to its full extent, with a view to future economy. 
The Committee recommends that the first extension in the scheme 
should be sanctioned. | 

Orrr.— The Charing Cross and Strand Electricity Supply Cor- 
poration, Ltd., has issued a circular calling attention to а clause in 
some of the City of London Co.’s forms of contract, which appears 
to extend the agreement for a fresh term of three years whenever 
an addition is made to any of a customer's installations. The Char- 
ing Cross Co. states that no such clause has ever been embodied in 
any of its own agreements. | j 

L.C.C.—On 12th inst. the Council resolved to lend £20,000 to the 
Poplar В.О. for the extension of the E.L. undertaking, and £9,958 
to the Shoreditch B.C. for similar works. 

The Council bas approved plans submitted by the Marylebone 
B.C. for the erection of a generating station on a site abutting on 
Richmond Btreet and Salisbury Street. 

Porrak.— The B.C. Electricity Committee on 13th inst. provi- 
sionally accepted the offer of a freehold site in Elisa Place, Wick 
Lane, for the proposed northern sub-station. The price is £1,400. 
The accounts of the undertaking show a credit balance of £4,474, 
which it is considered shonld be carried to a reserve account. 

Haokwmy.—The Electricity and Works Committees have 
approved the replacement of 66 gas lamps in three roads, now 
giving an equivalent of 1,852 о.р., by 30 arc lamps giving an equi- 
valent to 14,100 c.P. The cost of maintenance will itis estimated 
be £271 per annum as against the present cost of £203 for gas. The 
lamps it is proposed to install are to be of 7 ampere, and the 
estimated capital expenditure fcr the alteration is £2,031. . 


Littlehampton.—The U.D.C. has had under con- 


sideration а proposal to obtain, without expense to the Council, a 


prov. order for E. L., and to supply energy at 5d. per unit for 


lighting, and 3d. for power. The Council favours the proporal, but 
has asked for the option of purchase at the end of 14 instead of 21 
years. 


Liverpool.—The City Council, on the recommendation 


of its Electric Power and Lighting Committee, has resolved to 
apply to the L.G.B. for sanction to the borrowing of a further sam 
of £400,000. £76,000 of the amount is to be expended as follows: 
£5,900 for extensions of sub-stations, £8,000 for sub-stations con- 
nected with the Lister Drive stations, £3,500 for meters, and £59,000 
for underground mains. The recommendation was adopted after 
tome discussion. 


Banchester.—The work of the electricity department 
and the present position of the undertaking were considered by the 
City Council at its meeting last week. The increased demand for 
energy during the last two years has been very considerable. Two 
years ago the amount generated was 10 million units; in the year 
just closed it reached 29 millions. This has resulted from the 
working of the completed tramway system. The chairman (Mr, 
Howarth) explarned why the profits of the undertaking were not so 
large аа the increased demand for electric energy would seem to 
warrant, The work was begun, in a small way, some 10 or 12 years 
ago, aud the demand at first was such that they were led to believe 
that in the course of а year or two it would be almost unlimited. 
They in consequence laid down a plant of 40 million units capacity, 
The sinking fund and interest, provided for during the past 12 
months, smounted to £106,000. That would not matter if the 
whole of the plant were productive, But some three years ago, the 


Committee, with the Council's sanction, made a very large extension 
at Stuart Btreet at a cost of about a quarter of a million sterling. 
They knew now from the experience of the past winter, that the 
plant at the two other stations was ample, without the Stuart Street 
extension, for all requirements. The Stuart Street extension had 
been carried out a few years too soon. The loss in sinking fuud 
and interest amounted to something like £20,000 a year, which had 
to be met out of revenue. In spite of this the balance sheet was 
better than had been expected. Whilst the price of energy had 
been redaced, it was able to show a balance on the right side; and 
asum of £25,000 had been set aside for renewals and suspense 
account, and £6,000 had been added to the reserve, bringing this up 
to £32,000. It would be useless to expect better resulta until the 
unproductive capital could be brought into use. The best is being 
done to extend the use of electricity, and there are at the present 
time three or four proposals under consideration for large supplies, 
which, if carried through, will help materially. In the course of 
discussion, suggestions were made for а further reduction in the 
price of energy in order to bring the new plant into use. The 
Committee, however, conld not pledge themselves on that point. 
The report was approved. 


Matlock.—Messrs, Foote & Milne, of London, have 
informed the U.D.C. that they intend applying to the B. of T. for 
& prov. order for the electric lighting of the town. 


Naval Establishments,—Electric lighting is to be 
installed at Haslar Hospital, the work having already been begun. 
The generating station is to be placed in the gunboat-yard. It is 
expected that the electric light will also be introduced in the Royal 
Clarence Victualling Yard, as well as at the Royal Marine Light 
Infantry Barracks at Forton. 


Nelson.—The L.G.B. haa granted the application of the 
Corporation for sanction to the borrowing of £25,000 for E.L. 


purposes. 

Newport (Mon.).—Tbhe Corporation Electricity and 
Tramways Committee has decided to adopt a scheme submitted by 
the borough electrical engineer for extensions to the existing plant. 
An additional 300-K w. set ів to be installed, together with a battery, 
thus enabling the Highfield boosting plant to be used, this will 
increase the capacity of the lighting plant by 500 xw. The 
estimated cost of these additions is ££,000. It was also recom- 
mended that new н.т. feeders be laid in certain districts, and 
that two new sub-stations should be constructed, at a cost of about 


. £1,900, and that additional L.T. feeders be laid and a balancer fixed 


at Llanarth Street sub-station. This is estimated to cost £4,725. It 
was decided to make application to the Local Government Board 
for sanction to borrow £17,825 to cover the cost of the above, and to 
allow for future mains extensions. Some recent tests with arc lighting 
baving proved satisfactory, it was decided to extend the system, and, 
as far as possible, fix the lamps to the tramway standards through- 
out the town. Other departments of the Corporation are to be 
charged by the Electricity Department on the same scale as ordinary 


consumers. 


Oulton.—The U.D.C. has decided to take expert advice 
with respect to entering into an agreement with the Oulton Broad 
Electricity Co. regarding the application for a prov. order. 


Penge.—The U.D.C. has decided to abandon its, pro- 

to apply for а discharge of the agreement originally madc 

with the Lewisbam Electric Light Co. to supply light for a 

portion of the district. The Blackheath and Greenwich District 

Electric Light Co. has informed the Council that it intends laying 

mains throughout the whole of the district for the supply of energy, 
and this has been approved. 


Perth.—The Electricity Committee has accepted the offer 
of Messrs. Davidson & Co., of Belfast, for an induced draught fan 
at £425. 

The T.C. has agreed to reduce the price of energy to small con- 
sumers by Id. per unit. 


Prestwich.—The Salford T.C. has fixed the price of energy 
for power purposes at 2d. per unit for the first 1,0C0 units, and 14d. 
per unit beyond. | 


Roehdale.—On the 7th inst, owing to a workman 
driving an iron etake between the flags on the causeway and 
through one of the E. L. cables, and causing it to fute, the electricity 
supply to the whole of the town was suspended for а ehort time, 
and in one locality for the whole night. An explosion also occurred 
in one of the feeder boxes, being indirectly caused by the fire. 


Rye.—The Mutual Electricity Supply Co. has informed 
the T.C. that it intends to apply for a prov. order for electric light- 
ing, but at а recent meeting it was stated that it was not likely 
that the Council would let the power to supply energy go out of its 
own hands. 


Shoreham (Sussex).—The Hove Electricity Co. has 
informed the U.D.O. that it intends to apply for a prov. order to 
supply energy in the district. A special Committee has been 
formed to consider the matter. 


Southport.—The electrical engineer, Mr. R. S. Downe, 
estimates that during the next three years it will be necessary to 
expend £20,000 for the purpose of extensions to tbe electricity 
works, mains, machinery, &o. The Electricity Committee has re- 
solved to make application to the L.G.B. for sanction to borrow this 
sam. The sum of £800 is to be expended in laying a now main to 
the flying machine which is being erected on the front. 
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South Wales.— Last . week-end a party of visitors 
inspected some of the works of the South Wales Electrical Power 
Distribution Co., by invitation of the latter. 
Cardiff on Friday, the party on Saturday visited the Pentyrch sub- 
station, a colliery at Wattstown employing 800 н.р. of electrical 
power from the company, and the Pontypridd power station, 
which contains plaut of 3,930 kw. The mains are already 40 
miles in length, and by the end of next year there will be 26,000 E. p. 
connected. 


Southwick.—The U.D.O. has received from the Hove 
Electricity Co. notification of its intention to apply for a prov. 
order for electric lighting within the Council's area. It is suggested 
that the Council should obtain its own order. 


Sydney (N. S. W.).— The E. L. Committee has considered 
a report dealing with the appointment and salaries of the official 
staff, numbering 48 hands. The salaries proposed for the first year 
of working are:—City electrical engineer, £700 per annum; chief 
assistant engineer, £400; first senior assistant engineer, £200; second 
senior assistant engineer, £175 ; two junior assistant engineers, £150 
each; four engine drivers, £156 each; four switchboard attendants, 
£93 128. each ; two stokers, £130 each; one stoker, £124 16.; three 
engine-room improvera, £93 12s. each; three trimmers, £109 4s. 
each; one senior sub-station attendant, £169; one senior sub-station 
attendant, £156; four sub-station attendants, £124 16s. each; one 
mains foreman, £156; one meter electrician, £156; two meter 
readers, £109 4s. each; one foreman lamp trimmer, £156 ; five lamp 
trimmers, £93 12s. each; one lamp lighter, £109 4s.; shorthand 
writer and typist, £78; storekeeper, £110; five apprentices, £20 
each; one labourer, £109 4s.; making a total of £6,151 128. per 
annum. The recommendations were adopted, excepting that 
relating to the city electrical engineer, certain proposals haviug to 
be further considered with respect to this appointment. 


Turton.— The Lancashire Electric Lighting Co. is 


applying for a prov. order to supply electrical energy in the 
district. 


West Нат, —Тһе electrical engineer has reported the 
financial result of supplying energy to the municipal artizans' 
dwellings. 282 tenements are connected, and the average price 
per unit obtained was 437d. The total revenue from this source 
during the past 12 months was £246, and the expenditure for lamp 
renewals, wages, &c., £97, leaving £149 available to meet capital 
charges, generating coste, &c. The units consumed were 13,522, 
which, at the cost price at 2774d. per unit, came to £154; a loss to 
the electricity undertaking of £5. It was resolved to continue the 
supply. Complaints as to the emission of black smoke from the 
generating station were discussed, and it was resolved to adopt a 
mechanical under-feed stoker, at a cost of £370, in place of a Bab- 
cock chain grate stoker. It was also reported that as an outcome of 
& circular letter addressed to & number of manufacturers in the 
borough respecting a power supply, a draft agreement had been 
come to with the directors of the Thames Ironworks, under which 
the company agrees to take а minimum of 250,000 units per annum 
increasing to а maximum of 500,000. The estimated cost of laying 
the necessary cable was £488. This has been approved, and the 
expenditure sanctioned. 


Whitstable.—The Southern District Electricity Cor- 


poration has decided to apply for an E.L. prov. order to supply 
electricity in the town. 


Willesden.—On 11th inst. at а special meeting of the 
U.D.C. held to consider the report of & special committee regarding 
the management of the electricity undertaking, it was stated that 
in January last а letter was received from the North Metropolitan 
Electric Power Supply Co., inquiring whether arrangements could 
be made whereby its electrical engineer, Mr. Murray, should con- 
tinue in charge of the power station, the company agreeiog to paya 
proportion of the engineer's remuneration. The Council agreed that 
the electrical engineer should take temporary charge of the station as 
requested. On May 26th the company proposed that Mr. Murray 
be appointed to the Power Co., and that he should be at liberty to 
advise the Council in a consultative capacity for the term during 
which the Power Co. has made itself responsible for any deficiency 
which the Council may have in working. The U.D.C. has agreed 
in the event of the company. appointing Mr. Murray ав its 
electrical engineer to fall in with the suggestion that he should act 
in a consultative capacity for the U.D.C. at a salary of £300 per 
annum, the appointment to be for three years. 


Wolverhampton.—The result of the past year's working, 
ended March 31st last, shows & gross profit of £11,495, equal to 83 
per cent. on the capital expenditure. Out of this the amount 
allowed for interest is £3,839, and sinking fund, £4,881, leaving а 
net profit for the year of £2,775. The Committee is of opinion 
that this result is very satisfactory in all respects. A reduction was 
made in the price of energy forlighting purposes during the period 
covered, and a reduction was also made in the charges for public 
street lighting, the actual reduction in revenue from this cause 
being over £1,400. The Committee reports that the expenditure 
on generation and distribution, inclusive of all management 
charges, was less for the past year's working than for the preceding 
twelve months, although the output of electricity increased by over 
21 per cent. During the year the output of electrical energy to 
private consumers for motive power increared by 55 per cent. The 
number of consumers connected amount to 739 against 655 last 
year; the number of 32-watt lamps connected amount to 64,382, 
against 54,578. The number of units sold amounts to:—Public 


lighting, 96,264 ; private lighting, 1,099,172 ; traction, 776,358. The 
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maximum load recorded was 1,295 xw. The greater proportion of 
the capital expenditure has been, it is stated, in of mains. 
The Committee has decided that mains shall be extended in all direc- 
tions where there is any prospect of adequate revenue being 
obtained, although the expenditure so incurred may not be remune- 
rative for the next two or three years. The mains are to be 
extended in Waterloo Road, from Whitmore Hill to Christ Church, 
at au estimated cost of £750. 


TRAMWAY AND RAILWAY NOTES. 


Aberdeen.—At a meeting of the T.C. the accounts for 
the year’s working of the tramways which were submitted showed 
an increase in receipts, as compared with last year, of £12,936. The 
working expenses showed an increase over last year of £11,425. 


Ayr.—An inquiry under the Private Legislation Pro- 
cedure (Scotland) Bill has been held in Glasgow into the application 
by the Corporation for a provisional order in connection with 
the extension of its tramways. Powers were asked to double 
а section of line. At present they could only give а 10-minutes' 
service, but if the line were doubled, they would be able to give a 
service every five minutes. This portion of the line was at present 
worked by а system of signals, which gave rise to frequent delays. 
There was also the question of running 'buses beyond the tramway 
limits, and they asked two extensions in this1espect. In addition to 
a sum of £7,000 already paid under е depreciation and reserve fund, 
they asked authority to borrow £25,000 for extensions and other 
expenses, and £10,000 as working capital. After hearing favour- 
able evidence, the Commissioners found the preamble proved, with 
certain modifications in the proposed double track. Authority to 
run the 'buses was refused, and the financial clauses were modified 
accordingly. 


Berlin.—A serious dispute has arisen between the Great 
Berlin Tramway Co. and the municipal authorities in regard to the 
projected tunnel extension of the underground and elevated electric 
railway from the Potsdam Place to the inner part of the city, and 
first of all to the Spittelmarkt. The company claims that the 
City Council bas no right to authorise the extension, but that in 
case the work is proceeded witb, it is entitled to compensation, on 
the ground of diversion of traffic from the electric tramways. With 
a view to testing the question, the Council instituted proceedings 
against the company, and the Court of First Instance has decided 
in favour of the former. Тһе Court holds that the company has 
no right to object to the prolongation of the railway, and that it 
is not justified in raising a claim against the town for damages on 
account of the ultimate opening of the extension to traffic. The 
company now intends to take the case to the High Court. 


Blackburn.—AÀs a heavily laden electric car was running 
uphill from Blackburn to Darwen on Baturday evening, through 
some failure in the electrica] apparatus the woodwork of the car 
caught fire. There wasa panic among the passengers, several ladies’ 
skirts becoming ignited, апа one man who leaped from the top of the 
car sprained bis wrist and cut bis head badly. The fire was quickly 
extinguished with sand. 


Black Country.—On the invitation of the British 
Electric Traction Оо, a conference of representatives of in- 
terested local authorities was held in Birmingham last week, 
respecting the stoppage of the tramways since June 15th between 
Dudley and Wednesbury, and Wednesbury and Darlaston, and the 
reconstruction of the lines for electrical equipment. On behalf of 
the local authorities, it was pointed out that the action of the 
company inceasing to ran the old steam trams had caused serious 
inconvenience to the travelling public; that, until some arrange- 
ment had been made as to the reconstruction of the lines, the com- 
pany sbould allow the steam cars to continue running; that the 
company had undertaken by au agreement with the Tipton District 
Council to electrify the line in that parish by the end of April last ; 
and that, pending the removal of all the difficulties in connection 
with the reconstruction of the whole of the two routes, the company 
should at least electrify the line from Dudley to Prince's End, a 
twopenny stage. In regard to the stoppage of the tramway between 
Dudley and Wednesbury, it was explained on bebalf of the com- 
pauy that the service had been unprofitable, and that they could 
not incur additional loss by a continuance of steam traction. With 
respect to the electrification of the lines, the company’s engineers 
stated that, due to subsidences, some portions of the road would have 
to be raised as much as 3 ft. A continuance of such subsidences 
would seriously damage the tramway. They also stated that it was 
quite impracticable to electrify the line in sections. The chief 
obstacle to а settlement was the Corporations of Wednesbury and 
Dudley in reference to their powers of purchase, and the matter 
would probably involve arbitration. Mr. Garcke was the chief 
representative of the tramway company, and the conference ended 
without any definite result. 


Southend-on-Sea.—The B. of T. has recently confirmed 
the undermentioned order made by the Light Railway Commis- 
sioners:—Bouthend-on-Sea and District Light Bailways (Exten- 
sions) Order, 1904, authorising the construction of light railways in 
the county of Essex, in the borough of Southend-on-Sea and the 


urban district of Shoeburyness. 


(Continued on page 103.) 
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THE NEEPSEND POWER STATION OF THE SHEFFIELD 
DEPARTMENT. 


ELECTRICITY 


THE casual visitor to Sheffield has probably always asso- 
ciated it& name with the production of steel, and' more 
particularly of cutlery. His near approach to the city, with 
its vista of chimneys and smoke, reminds 
him more forcibly than words of the 
relative importance of Sheffield among 
the great industrial centres of the earth. 

Few of our readers will be dis- 
inclined to allow that in such a city, 
electricity with ite modern applica- 
tions to metallurgical, chemical, and 
manufacturing processes, must play an 
important role, which, we venture to 
think, will not suffer anything from the 
hygienic possibilities which it offers in 
this case. 

Many of the large works in the 
neighbourhood are already well 
equipped with more or less inde- 
pendent electrical plants, but there 
must always remain an enormous field 
for а general supply authority, and in 
this case the Corporation, who undertake the function 
through their electric supply department, have laid them- 
selves out to meet a continually increasing demand for 
electrical energy. 

Sheffield’s acquaintance with electric lighting is by no 
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Мв. B. E. Евррих, A.M.I.C.E, M. I. M. E., 
General Manager and Engineer. 


his factory in Sheaf Street, and this formed the nucleus of 
the Sheffield Electric Light and Power Co., which was 
formed in 1892 with the object of supplying а portion 
of the city, for which Parliamentary 
powers had been obtained. 

The progress of this undertaking 
rendered necessary the building of a 
generating station and offices, the 
former at Sheaf Street, and the latter 
at Commeroial Street, where, on January 
Ist, 1898, both were taken over by the 
Corporation as the result of negotiations 
during the previous 12 months. 

The plant at Sheaf Street now 
consists of eight marine boilers by 
Messrs. J. Brown & Co., Ltd., and 
five water-tube boilers by Messers. 
Babcock & Wilcox, Ltd. The whole 
of these boilers (and, in addition, those 
in the new power station) are arranged 
for induced draught, steam-driven 
fans being employed to draw the 
air, which has previously been heated by passing 
through tubes round which the discharging furnace 
gases circulate, throngh the fires. The dranght is farther 
augmented by small steam jets in the open ends of 
the fire bars. These boilers are rated to evaporate 


Fic. 1.—View or BOILERS, INDUCED DRAUGHT PLANT, AND CoaL SHOOTS. 


means modern, it being recorded that the Bramhall 
Lane ground, of football fame, was illuminated by arc lamps 
аз far back as the year 1878 by Mr. John Tasker. The 
Same gentleman later commenced a public supply from 


130,000 Ibs. of water per hour, the steam pressure being 
160 Iba. per sq. in. | | 
The engine room at Sheaf Street must be at once the joy 


of the engineering historian, and the sorrow of the station 
F 
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superintendent, yet withal a place: of: more than ordinary 
interest, Here are [installed two: 500-K w. turbo-alternators 
by Messrs, : Parsons, in process of conversion from single to 
two-phase jwinding, and which originally ‘upheld the honour 
of the British section at tbe Paris Exhibition of 1900. 


Amongst) the, reciprocating plant are a: compound and three 


3 


Fig. 2.— Vrew or PIPBWOBK OVER THE BOILERS, anD Coat BHOOT. 


triple-expansion marine type engines of McLaren's well- 
known make, coupled respectively to а 600-Kw. Ferranti, 
and 550 and 300-xw. E. C. C. alternators, а 900-кү. com- 
pound condensing steam alternator by Messrs. Ferranti, Ltd., 
a 700-Kw. compound condensing steam alternator of 
Browett, Lindley-Brush parentage, and last, though not least, 
in point of interest, a 
set, which after a 
more or less serious 
explosion fome years 
ago, struck work and 
now enjoys а well- 
earned rest, 

The total capacity 
of working plant here, 
amounts to 4,400 Kw, 
Both jet and surface 
condensing plant is 
used, the water being 
obtained from a reser- 
voir near the works in 
conjunction with a fan 
draught cooling tower, 
|. Now, although the 
Sheaf Street plant is 
perhaps scarcely 
arranged in accordance 
with modern ideas, yet 
there can be no doubt 
but that the accumu- 
lated experience here 
gained has been of the 
greatest value to Mr, 
Fedden, the chief engi- 
neer, in connection 
with the compre- 
hensive scheme of 
power supply, which 
his corporation has 
adopted, and which 
has entailed the construction of a new power station on a less 
restricted site some two miles from the centre of the city. 

The locality selected for the new generating plant was at 
Neepsend, where an area of 10 acres situated on the hill 
side, between the Great Central Railway and the River Don, 
had been secured, 


The buildings at present erected are arranged to accom- 
modate some 6,000 xw. of plant; the space would, however, 
probably admit of this amount being quadrupled. 

. Owing to the nature of the site, the arrangement adopted 
was to cub away & portion of tbe hill side below the railway, 
and secure the latter by means of a substantial retaining wall. 

Below and parallel with the retaining 
wall were constructed boiler and engine 
houses, the former 109 ft. long x 70 
ft. wide, and the latter 124 ft. long x 
70 ft. wide with a height of some 63 ft. 
from floor to roof. | 

Both buildings are exceedingly light 
and airy, the engine house walls being 
lined throughout with white glass 
(Пея, and the mosaic flooring pro- 
vided with numerous floor lights for 
illuminating the basement. 

The contractors for the buildings, 
&c., were Messrs. Wellerman Bros., 
Hyde, and for the constructional steel 
work, Messrs. the Pendleton Iron Works 
Co., Pendleton. The excavation necessi- 
tated some 40,000 tons of earth being 
removed, a considerable portion, how- 
ever, being converted into bricks for use 
inthe buildings and retaining wall, at the 
Corporation’s brickworks on the site. 

Above the retaining wall and adjacent 
to the boiler house, was erected a coal 
store, capable of holding some 1,000 
tons, and filled from two railway 
tracks in connection with a siding 
ZEN from the Great Central Railway. 

At the entrance to the siding is situated & weighbridge, 
capable of weighing either the ordinary or bogie type of coal 
truck, and in addition to the coal siding a track ia provided 
under a travelling crane situated over a recess in the retain- 
ing wall, and worked by hand power. | 

This crane is capable of manipulating loads of 20 tons, 


Fia. 3.— View or BOILER FRONTS, Stoxers, Coan MEASURING APPARATUS, &C. 


which can be taken from the railway and lowered on toa 
tramway in the yard connecting with the engine and boiler 
houses, thus providing an efficient means of dealing with 
heavy plant in case of extensions or repairs. | 

From the coal store, the coal falls by gravity into inclined 
steel shoots ending in breeches pipes over the stoker hoppers, 


Vol. 55. No. 1,390, Jory 15, 1904.] 


THE ELECTRICAL REVIEW. 


101 


An ingenious measuring apparatus is provided above the 
breeches pipe, by means of which the amount of coal passing 
is automatically registered on counters. The valves are so 
arranged that it is impossible for the attendant to obtain coal 
without due registration, as “ү? 
the indicator must register 
before the coal valve is 
opened, and conversely the 
outlet valve must be closed 
before the feed valve is 
opened. 

The collection of ashes 
is carried out by means of 
small dumping cars running 
in a tonnel below the firing 
plates, the ashes being 
deposited in the hopper of 
the ash elevator situated 
outside the end wall of 
the boiler house, and ulti- 
mately lifted into a storage 
bin from -which carts or 
trucks can be loaded. 
The elevator is con- 
‘structed with overlapping 
buckets, with a view to pro- 
tecting thesteel chain, and is — 
driven by a 7-B.H.P. two- 
phase motor fitted with 
speed reducing gear. 

The contractors for the steel work in connection with the 
coal shoots and the ash handling plant were Messrs. E. 
Newell & Co., Ltd., of Gainsborough. 

Coming to the boilers, of which four of the Stirling type 
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Fig, 5.—WonTHINGTON DovusBLE-AcTING Евер PUMPS. 


have been ordered and two installed, they are of the Standard 
five-drum type and rated to evaporate 30,000 lbs. of water 
per hour each at a working pressure of 200 lbs. per sq. in. 

Fach boiler is fitted with three steam drums, 3 ft. 6 in. 
diameter, and two mud drums, 3 ft. in diameter, connected 


by four nests of solid-drawn weldless steel tubes, 3} in. 
outside diameter, arranged оп the well-known Stirling 
principle. 

In this boiler the feed water enters the back steam drum, 


Еа. 4.— OUTSIDE VIEW or STATION, SHOWING CRANE FOR HANDLING PLANT IN 
CONNECTION WITH THE RAILWAYS. 


and as only steam tube connections are provided with the 
central drum, it of necessity circulates through the back or 
cooler portion of the boiler before entering the active front 
sections—an arrangement which facilitates the early settle- 
ment of any deposit in the rear mud 
drum and tubes, where it would be 
unlikely to cause trouble through over- 
heating. 

Each boiler has a heating surface 
of 6,210 sq. ft. and 80 sq. ft. of grate 
area, some 80 per cent. efficiency being 
guaranteed by the makers. 

The National Boiler and General 
Insurance Co. have supervised the con- 
struction of all the boiler plant. 

The boilers are fitted with Bennis’s 
patent quadruple machine stokers and 
compressed air furnaces, each grate con- 
sisting of cast-iron side bars, and seven 
compressed air bars fitted with grids, 
the backs of the furnaces being sealed 

with brickwork carried on a cast-iron 
frame. 

The stoker and furnace mechanism 
carried on the furnace front is adapted 
to the induced regenerative air system 
employed ; it provides for the motion of 
the furnace bars and of the mechanical 
stokers. 

The stokers consist essentially of 
pneumatic throwing- out boxes, which 
аге arranged to give а wide variation 
in fuel feed. They are driven from 
two 35 -B. H. P. two-phase electric motors 
per boiler, through counter-shafting by 

means of raw hide belts, and arranged 
in two sections, so that either motor 
may on emergency work both sections. 
The furnaces are also adapted for hand 
firing if necessary. 

Of special interest are the arrange- 
ments provided for forcing these fur- 
naces. Opposite each compressed air 
box a j,-in. diameter steam jet is 
provided, the steam being  super- 
heated by passing through a copper coil arranged in the 
ashpit, and regulation effected by means of a valve on 

each jet pipe. 
In addition to the above, each boiler is provided with its 
own induced draught apparatus on the Ellis-Eaves principle, 
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as constructed by Messrs, John Brown & Co., Ltd., but with brackets to provide for expansion. The pipe arrangement 
the addition of the air-heating apparatus patented by Mr. отег the boilers is clearly visible in fig. 2. 

Fedden, the chief engineer, and successfully adopted in the The whole of the steam- “piping is wrot-steel lap-welded, 
old Sheaf Street station. with cast-steel tee-pieces, and has been supplied by Messrs. 
Tasker's Engineering 
Co., of Sheffield; the 
valves are of the 
Hopkinson parallel 
slide type, with cast- 
steel bodies and Plat- 
nam seats, for use with 
superheated steam. 

For the pipe cover- 
ings the United 
Asbestos Co., Sheffield, 
were responsible. 


— T , Е ^. The feed pumps are 
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being capable of feed- 
ing the four boilers, 
at present arranged 
for, when working at 
their full output. 
They are fitted 
with gun-metal ends 
throughout, and the 
piston and pump 
rods are in sections 
. with an intermediate 
— Eanna ae coupling to facilitate 
| independent removal. 
Fic. 6.—\Ушт= oF Ename Room, Sxowme 1,500-kw. Parsons TURBO-ALTERNATORS. When working at 
| | ful load with 29 
Та the latter apparatus, air heating boxes, constructed of double strokes per minute the pump efficiency is stated to 
16 in. steel plates, and some 5 ft. 5 in. паге x 15 ft. ö in. be 95 per cent. 
high, are situated at the bases of the chimneys, which are The feed pumps draw their water from an overhead feed 
шше of steel, and 60 ft. high x 5 ft. 
iameter. 
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. Inside the heating boxes are fitted some | = — EUR a ae БЫРЫ 
498 tubes, 22 in. outside diameter, expanded RALWAY SIDINGS 1 
into the top and bottom plates, up "which the 9 * вто - RN Е P 
flue gases pass. 535 КЕ жр E 

Air inlets are provided round the heating RAILWAY SIDING е а |. ee 4 


boxes and ducts connecting to the front and 
sides of the furnaces. 

The air is drawn by means of Sturtevant 
fans, situated behind the boilers, through the DANA 
heating boxes, ducta, fire bridges at the back ва Er 
of the grates, and through the front of the TEER 3 i т: Peat 
furnaces, between the fire bars, through the i Ша E = T 
boilers, and by way of the tubes in the CH үа = 

iE BOILER HOUSE 
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heating boxes through ‘the fans and dis- ASH - E E: nd . 1 
charged up the chimneys. u^ | с i 

Regulating аа and bye-pass flues 

are provided so that any boiler may be 
‚ Worked with natural draught if desired. 

The fans, situated on platforms at the 
rear of the boilers, are each capable of 
discharging 45,000 cb. ft. of air per minute, 
against a water pressure of 2] in. when run- 
ning at a speed of 580 revolutions. 

The fans are coupled to 35-B.H.P. two- 
phase motors, for the regulation of which a 
rheostat, giving six speeds, is provided, fixed 

on the wall beneath the fan platforms. 

The arrangement of the boilers and in- 
duced draught plant will be made clear by 
reference to figs. 1 and 7. Each turbine set is 
connected direct to its boiler through a 7-in. -————.————-—— | 
diameter steampipe, an interconnection pipe -—-—-——- -———— | Я | 

of the same size, with isolating valves, being — — dili —— 

provided for obviating the necessity of а | jen 3 
complete shut-down of the turbo-boiler unit, Fic. 7.—Fran or МБЕРБЕНР Powse STATION. 

in case of either portion failing. 

The steam connection to the pumps is in the form of an tank, built in three sections with a total aai of 20,000 
auxiliary ring main of 4-in. bore piping ; the pipes being gallons. This tank is situated over the pamp room, and the 
suspended from the boiler house roof, or carried on roller make-up water taken from the town main supply. | 
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The suction piping of cast-iron, with Fletcher valves, is 
arranged £o that any pump can draw from any section of the 
tank and water level, indicators are arranged on the wall of 
the pump room. 

Duplicate boiler feed mains, of 6-in. bore east-iron pipe, 
provided with vertical expansion bends, run over the front 
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cables, overhead equipment, and power station plant, the balance 
of £18,790 bsing added to the general reserve fund. Although 
the gross revenue for the past year shows an increase of £68,278 
17s. 9d. over that of the previous year, the average traffic revenue 
per car-mile has decreased from 11:19d. to 10:58d. This decrease is 
chiefly due to the augmented service of cars which is now given on 
all routes. The average working expenditure per car-mile shows а 
slight increase from 5:21d. to 5:26d. This is due to the increase in 
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Fic. 8.—Onoss-Szcrion THROUGH NmzrsEND Powmn ВтАттох. 


of the boilers, from which the feed connections to the rear 
drums are taken. 

The blow-down cocks of the boilers discharge through 
copper piping into a main running into а blow-down tank. 
This latter is connected through a main drain to a brick 
culvert under the engine house basement, utilised for the 
circulating water. | 

( To be continued. ) 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 98.) 


Brighton.—It has been known for some weeks past that 
a loss, probably a heavy one, will have to be faced on the 
working of the tramways. The report for the past year shows a 
deficit of £4,779. Nearly 11 millions of passengers have been 
carried, an increase of 566,000 on the previous year. А proposal 
to increase the fares all round has been left over for consideration 
at a special meeting. The chief items in the accounts are as 
follows :—Gross revenue, £46,264, as compared with £43,700 last 
yeat; expenditure, £40,359, as compared with £31,615 last year. 
The amount carried forward from revenue account is £5,908, as 
against £12,085 last year; charges for interest and sinking fund 
amount to £10,687, as compared with £7,949 in 1903. The reserve 
fand of £1,084 remains stationary. 


Егапсе;— Тһе departmental authorities of the Upper 
Savoy are considering a proposal with reference to the construction 
of an electric tramway between Flayet Saint Gervais and L'Aiguille 
du Goutier—a point well up on the way to Mont Blanc. 


Glasgow Tramways.—The tenth annual report of the 
Tramways Committee of the Corporation of Glasgow for the year 
ending May 31st, 1904, bas just been issued. The result of the 
year's workiog shows a revenue of £724,851, and working expenses, 
including depreciation, amounting to £496,266, leaving a gross 
balance of £228,584, thus showing an increase of £3,882. The gross 
balance of £228,584 has been applied in meeting interest and siak- 
ing fund, &c., on the cost of the Govan and Ibrox tramways, interest 
on capital, sinking fund, Parliamentary expenses, and annual pay- 
ment to the common good; these payments amounting in to 
£147,794. The net balance | ts to £80,790, of which 


amoun 
262,000 has been applied in writing down the cost of buildings, ducts, . 


taxes and accident insurance. The expenditure under each of the 
other headings of the revenue acoount shows a reduction per car- 
mile, as compared with the previous year. The Corporation has 
this year debited revenue with a proportion of the cost of 
obtaining the Tramways Orders of 1901 and 1903. It has also 
charged the past year’s revenue with the whole cost of the Acts of 
1891, 1898, and 1899. The total sum written off amounts to 
£12,864. | 

The net amount of borrowing powers as at May 31st, 1904, was 
£2,197,644. Additional borrowing powers to the extent of £100,000 
have been asked under the Glasgow Corporation (Tramways, &o.) 
Order, 1904. 

Since June Ist, 1903, 5 miles 9 yards of extensions to the system 
(all double track) have been opened. The total length of the tram- 
ways, including the above extensions, owned and leased by the 
Corporation, is 69 miles, double track; 5 furlongs, single track, the 
length of route being nearly 70 miles. The work of laying the lines 
in Finnieston Street, North Street, and St. George's Road is almost 
complete, the donbling of the Pollockshields line is being proceeded 
with, while a further portion of the extension ia Clydebank is 
being carried out. 

The Committee has decided to extend the Denniston depót by 
covering all the available ground with car-sheds. 

The tetal number of electric cars in stock is 682. The Corporation 
has decided to build 100 additional cars. The number of cars has 
been increased by 71 during the past year. Experiments are at 
present being carried out with different types of top covers on 13 
cars; no final decision has yet been arri at in this oonnection. 

During the year the mileage covered was 16,291,082, and the 
paseengers carried amonnted to 188,962,610. 


Greenock.—Bailie M'Callum, at Greenock Police Court, 
was called upon to decide whether the Corporation had power to 
make bye-laws other than those specified the lease between 
the Greenock and Port Glasgow Tramway Co. and the Corporation. 
The point arose out of a charge against а car conductor of com- 
mitting & breach of the bye-laws made by the tes for the 
regulation of car traffic, by permitting passengers to stand on the 
platform of the car. The bailie held that the magistratos were 
vested in the powers referred to. Р 


Huddersfield.—The arrangements for the haulage of 
coal on the VY арен tramways from Hillhouse railway siding 
to the works of Messrs. Marten, Sons & Oo., Ltd., Wellington Mills, 
Lindley, are nearing completion. The coal will be conveyed 
in motor-driven wagons, for each of which two men will be required. 
The distance covered will be about three miles. 


inspected 330 yards of tramway which bave been added to the 
gave permission for the cars to run over the new length. 
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^A Lincoln.— The Electricity Committee has taken over the 
tramways from the Lincoln Tramways Co. Sanction has been 
given to the purchase of electric tramcars, at a cost of £5,000. 


London.—L.C.C.—The adjonrned report of the Highways 
Committee was submitted recently, showing a deficiency of £8,283 
on the working of the southern tramways during the year ended 
March 31st. Mr. T. P. Gaskell stated that the conduit system had 
broken down financially, and the number of accidents taking place 
was simply appalling. The stated loss of £8,283 was altogether 
misleading. If the tramways were properly rated, that would 
mean an additional loss of £15,839, and if a renewals fund had 
been provided, the loss for the year would have been £52,150. 

Mr. H. P. Harris asked when the tramways would be worked at 
Ба. per car-mile as was estimated a few years ago, and also where 
ibe calculations made 12 months ago had failed to be realised. 

Mr. J. A. Baker, in reply, stated that if the accounts were com- 
pared with the estimates placed before the Council in March, they 
ought to congratulate themselves upon the results as what had been 
assumed to be a loss of £15,000 bad proved to be only £8,283. 
That was after setting aside no less than £100,000 for interest and 
sinking fund charges. Ther power used by the Council was costing 
£15,000 more than it should when the generating station at 
Greenwich was at work. Moreover, the Tooting and Greenwich 
lines were only open for electric traction & portion of the year. 
With regard to the cost of the conduit system, it had been азсег- 
tained that the expenditure, including special work at crossings, 
alterations to pipes and bridges, worked out at an average of 
£13,000 per mile of single track. That sum compared with an 
estimate of £7,500 for the overhead trolley system. The County 
Council's conduit lines were working as economically as overhead 
trolley lines in cities such as Manchester, Liverpool, Sheffield, and 
other towns. They would not have to reconstruct any over- 
head network every three years, and the conductors would last 2^ 
years to 30 years, and the concrete longer. The track would 
require to be renewed, and the Council set aside a fund for that 
purpose. 

CaMBEBWELU.—The B.C. has received letters from the London, 
Camberwell and Dulwich Tramways Co., stating :—(1) That instruc- 
tions had been given to pull up the abandoned tramways Nos. 7 
and 8, and make good the road; (2) That owing to Colonel Yorke's 
report on the condition of the other lines, the engineer had been 
instructed to place them in a proper state of repair. Farther, that 
tbe company was trying to make arrangements for providing a 
proper service of cars on the tramways in question. 

The B. of T. is inquiring into the issue of an order for the 
removal of the tramways. 


Oldham.—The working of the Corporation tramways 
during the past year, hae resulted ia а loss of £8,000. Repeated 
alterations have been made in the fares to meet popular demands, 
but without result. 


Paisley.—The Paisley to Johnstone section of the 
Paisley and District Electric Tramways was opened for traffic on 
Tuesday last. The opening of this section provides a continuous 
route from Glasgow to the centre of Johnstone, a distance of 43 
miles. A 10-minutes’ service will be given from Paisley Cross to 
Johnstone. The other main route of the system, stretching from 
Potterhill, on the south side of Paisley, to Renfrew, is nearing 
completion. | 


Perth.—A scheme is on foot to develop the tramway 
system of the town and introduce electric traction. Efforts will be 
made, to make application to Parliament during next session, for a 
provisional order to construct the line. 


Rhondda.— The U. D. C. having completed the purchase of 
the tramways in the town, has decided to invite offers for leasing 
them for a period of 42 years. 


Salford.—The Corporation has submitted to the Bury 
Corporation proposals for a concession to Salford for running 
powers over portions of the Bury and Radcliffe tramway system. 
The matter has already been discussed privately. Formal pro- 
рова1в were placed before the Bury T.C. at its last meeting. 


Stockport.—The negotiations between the Corporation 
and the Btockport and Hazel Grove Tramways Co. for the purcbase 
of its tramway undertaking have come to an abrupt conclusion. 
The Council met last week to discuss the report of its committee, 
and it becoming known that the compauy were preparing to run a 
motor omnibus service shortly on this route, negotiations were, by 
resolution, broken off. The Hazel Grove route is regarded as one 
of the best leading out of the borough, and the company's lease hes 
eight years to run. The Corporation has already come to terms 
with the Hazel Grove and Bramhall District Council for a lease of 
their lines through that district, in the event of terme being 
arranged for other parts of the system. 


Torquay.—The T.C. has given instructions for plans of 
the proposed electric tramways (Dolter system) to be prepared, pre- 
paratory to the application for a loan. 


Walsall.—It has been agreed to reduce the.price of 
energy to the tramways to 2d. per unit until June 30th, and 144. 
per unit afterwards. The passenger receipts for the year are 
£8,200, as compared with £6,048 last year, or 11344. per car-mile, as 
against 10$d., an increase of 2 of 1d. per car-mile. The operating 
gosts are rather-over 4$d., as against 5d., or a decrease of nearly jd. 
per car-mile, Maintenance and renewals-are abont the same, and 
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general charges аге 3d. lower than last year. The improved results 
obtained during the frst period of the present year point to the 
possibility of earning a subetantial profit. 


West Camberland.—Workington T.C. has approached 
the Maryport, Whitehaven and Cleator Moor Councils, with a 
view to ascertaining whether a joint echeme for electric tramways 
is feasible. 


Wolverhampton.—The abstract of the accounta of the 
tramways undertaking for the year ended March 31st last, has jost 
been issued. The horse traction bas now entirely ceased, the last 
two routes, viz., the Dudley Road and Willenball Road were closed 
in Deéember, 1903, and January, 1904, respectively. Both these 
routes are now worked with electric traction, but no figures are given 
for the Willenhall Road line, as the new service did not commence 
till April last. As regards the horse traction account, it shows that 
the income in excess of working expenres amounted to £68, and as 
the sum of £1,344 had to be provided for interest, sinking fund and 
depreciation, the total loss for the year was £1,276. The electric 
traction account shows that the income in excess of workiog expenses 
amounted to £8,611 158. 8d. Repayment of loans, interest, and 
sinking fund came to £6,488 3s., leaving a balance of £2,123 12s. 8d. 
The contribution to the renewals fund for the past year amounted 
to £3,213 138. 6d., so that, after setting aside this amount, the loss 
on the year's account appears as £1,090 Os. 10d. It ie stated that the 
total loss on the combined accounts since the acquisition by the Cor- 
poration of the tramways undertaking is as follows: Horse traction, 
£4,201 11s. 10d.; electric traction, £486 бв. 10d. = £4,687 18s. 8d. 
With respect to the loss of £486 6s. 10d. on the electric traction, it 
is pointed out that tbis is the net deficit after providing contribu- 
tions toa renewals fund of £4,517 13s. 7d. | 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton.—With reference to the recently published 
figures of the balance-sheet, the receipts are only for the month, 
while the exchange had been working for five months, and the in- 
terest and sinking fund charges were for a whole year, and included 
capital charges on the system while under construction. 


Postal Engineers.— Replying to a question in the House 
of Commons, Lord Stanley states that there is nothing in the 
evidence given before the Wages Committee that is inconsistent 
with the scheme for throwing open to competition a certain propor- 
tion of the vacancies for second-class engineers. The condition 
that candidates must have undergone at least two years’ training in 
a suitable workshop attached to a college or University, or under a 
firm of electrical or mechanical engineers, applies to candidates for 
those vacancies which will be filled by open competition. Officars 
already in the service will be eligible for promotion to the much 
larger number of vacancies which will be tilled as before, aud in 
this case the requirement of two years’ training does not apply. 
The limits of age recently fixed apply to open competition candi- 
dates only.— Times. 


Telegraphic Rates.— The London Gazette of 8th inst. 
contains the revised schedule of rates for foreign and colonial tele - 
grams which came into force on 1st inst. 


Telephone Conference.—The conference between the 
delegates from the local autborities of London, on the telephone 
question was resumed at the Guildball on Tuesday last. Mr. A. C. 
Morton, who was in the chair, read a letter from the Postmaster- 
General, in which he said he was convinced that the acquisition by 
tbe Government of the whole telephone system of the country in 
the near future, provided thatthe price to be paid is reasonable, 
would be more for the public advantage than a scheme for the 
purchase of the plant in the London area alone. Їп his view, the 
proper method of charge for an exchange service is that which was 
recommended by the Select Committee of 1898, under which the 
payments of the subscribers are fixed in proportion to their user. 
It was decided that copies of the letter should be sent to the local 
authorities of the London area, and that they be asked to bring 
the matter before their representatives in the House of Commons, 
with a view to protecting the interest of the telephone users, and 
also those of the taxpayers. The conference then adjourned sine 
die.— Financial Times. 

Telephone Girls’ Trade Union.—As the outcome of 
the recent strike among the female telephone operators at the 


Holborn exchange of the National ое Со.; it has been 
decided to form a National Association of Telephone Operators. 


University of Paris.—It is reported that the French 
Chamber has voted a credit for the creation of a professorship of 
physics in the University of Paris. M. Curie, the joint discoverer 
of radium, will be tbe first occupant of the new chair. It is passing 
strange that there should bave been no chair of physics at the 
University hitherto; apparently we are not alone in our neglect of 


ectence. 
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CONTRACTS OPEN AND OLOSED. 


OPEN. 


Aston Manor.*—Jualy 18th.  Pipe-work for the elec- 
tricity works. See Official Notices" June 24th. - 


Batley.—July 16th. The Corporation invites tenders for 
a 350-xw. steam dynamo, and switchboard extensions. See 
" Official Notices " July 1st. 


Bristol.—July 15th.  Switehgear, water-tube boilers, 
two 1,000-kw. three-phase extra high-tension turbo-alternators, two 
500-kw. induction type motor-generators, cables and transformers, 
a а Corporation electricity department. See Official Notices 

у 

Bromley, Kent.—July 26th. А 15-кү. E. L. installa- 
tion at the refuse destructor works. See Official Notices " to-day. 


Bulgaria.—August 13th. The Municipal Authorities 
of Phillippopolis are inviting tenders until August 13th for the 
concession for the electric lighting of the town and for the con- 
straction and working of an electric tramway. 


Clyde.—July 25th. Two 32-ton electric coaling hoists 
for Clydebank Dock. See Official Notices June 17th. 


Dartford.— July 19th. Mains extensions. See Official 
Notices " July 1st. 


Dover.—July 30th. Pumps and pipe work for thé T.C. 
Bee “ Official Notices " to-day. | 


Dublin.—July 22nd. Machinery oils for 12 months. 
See Official Notices July 8th. 


Dundee.—The T.C. wants tenders for the purchase of a 
number of Ferranti meters, 5 to 600 amps, direct-current. See 
“ Official Notioes " to-day. 

Fire Alarms. — July 15th. "Tenders are invited for 
wiring several installations at York for the May-Oatway Fire 
Appliances, Ltd. See Official Notices" July 8th. 


Islington.—July 27th. Single-phase motor, and tail 
rods for engines. See Official Notices” to-day. 


Johannesburg.—July 29th. Steel work for car-shed 
oe and bridge over railway. See “Official Notices” June 


Lincoln.—July 18th. Traction switchboard for the 
5 works, and tramway feeder cables. See “Official Notices” 
Jaly 8 


London.—October 4th. The L.C.C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Par- 
ticulars from Mr. G. L. Gomme, County Hall, Spring Gardens, 8. W. 


Metropolitan Asylums Board.—July 20th. Tenders 
for fire alarms at Darenth Asylum, Dartford, aud for telephones at 
ү, Homerton and Fulham Hospitals. See “Official Notices” 
July 8th. 


Plymouth.—July 21st. Electric light installation at 
the Municipal Technical School.  Particulars from Mr. H. J. Snell, 
11, The Crescent, Plymouth. 


Plymouth.—August 15th. (1) Steam alternator; (2) 
Lancashire boilers with accessories. Bee Official Notices to-day. 


Rochdale.—July 18th. Turbine and steam alternators ; 
motor-alternator for electricity works extensions. See “ Official 
Notices " July 1st. 


Servia.— Tenders have just been invited by the Servian 
Ministry of Public Works for the establishment of a small plant 
for the electric lighting of the Royal Castle. 


Shanghai.—July 30th. The Municipal Council invites 
tenders for a 24-mile electric trolley line concession. Particulars 
from J. Pook & Oo., 63, Leadenhall Street, Е.О., the London agents 
of the Conncil. Bee “ Official Notices " May 13th. 


Spain.—July 22nd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders for the establishment 
and working of telephone exchanges at Lerida and at El Llano 
del Beal (Murcia province). Particulars may be obtained from, 
and tenders are to be sent to, La Direocion Général de Correos y 
Telegrafos, Calle de Carretas, 10, Madrid. 


Spain.—July 80th. The Municipal Authorities of 
Belmes are inviting tenders until the 30th inst. for the concession 
for the electric lighting of Belmes, Pueblo Nuevo del Terrible, and 
Penarroya daring а period of 7 years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Belmez 


Spaln.—August (th. The Municipal Authorities of 
Faentes;de! Andslucisiare inviting tenders unti] August 4th for the 


concession for the electria lighting of the town during a period of 
20 years. Tenders are to be sent to El Secretario del Ayuntamiento 
de Fuentes de Andalucia, whence particulars may be obtained. 


St. Pancras.—July 19th. Main switchboard at King’s 
Road station. See “Official Notices” Jane 24th. 


Walthamstow.—.Jaly 22nd. Cables, troughing, boxes, 


.&c., for two years, for the U.D:C. See Official Notices July 8th. 


Walthamstow.—July 26th. Supply and erection of 
arc lamps. See “ Official Notices " to-day. „ gn? 


West Ham.—J uly 15th. Removal апа re-erection of 
four Babcock boilers. See Official Notices " July 8th. 


Whitby.—July 18th. Cables, network and service 
boxes for the U.D.C. See “ Official Notices" July 1st. 


Wigan.—July 19th. Booster, switchboard, balancer and 
cables. Gee Official Notices July 8th. 


Wimbledon.—July 25th. Refuse destructor extensions 
for the U.D.C. See Official Notices July 8th. 


OLOSED. ` 


Bolton.—The Tramways Committee has accepted the 
tender of Messrs. Wm. Scott, Ltd., of Leeds, for the supply of 400 
new steel rails. | 


Cheltenham.—The contract for the construction of the 
eldctric tramways from Cheltenham to Oharlton Kiugs and Leck- 
bampton, a distance of six miles, has been secured by Messrs. 
R. W. Blackwell and Co., Ltd., of London, the amount of the 
tender being £40,000. 


Clyde Navigation Trust.—Messre. Crompton & Co., 
Ltd., bave received a contract for electrical stores during the 


. current year. 


Colchester. — The Т.С. has accepted the following 
tenders :--Mesers. Davey, Paxman & Oo., Ltd, M. C. О. Peache 
patent high-speed compound three-crank 550-н.р. engine, £1,320 ; 
W. T. Henley's Telegraph Works Co., Ltd., cables, £1,369 10s. 


Hackney.—The B.C. has received the following tenders 
for electricity supply mains :— 
Western Electric Co. 5% e x eis nP .. £8,718 15 1 
Britith Insulated & Helsby Cables, Ltd. (recommended) — 8,719 13 8 
Biemens Bros. 4 Ltd. .. 25 sim - s a 
Callender’s Cable & Construction Co., Ltd. 
W. T. Glover & Co., Ltd. .. ә s Wa ee Es , 
У. T. Henley's Telegraph Works Со. .. x M .. 9,195 8 9 
St. Helens Cable Oo., Ltd. T : ee "m. ,. 9,820 14 11 
The B.C. has placed an order with Messrs. Reavell & Co., for an 
air compressor with a British Thomson-Houston motor, at £83 9s. 6d. 


Hammersmith.—The B.C. has accepted tenders for the 
additional plant in connection with the extension of the electric 
lighting installation, the work being divided between Messrs. 
Richardsons, Weetgarth & Co. and the British Thomson-Houston 
Co., at a total cost of £14,936 2s. 10d. 


London.—The following tenders have been received by 
the London County Council for the installation of the electric light 
in the Poplar Technical Institute :— 


Alliance Electrical Co., 187, Regent Street, W... .. (accepted) £666 
Electrical & General Engineering Co., 17, Gracechurch Street, E. C. 718 
Wenbam & Walters, Vicarage Road, Croydon ра - .. TW 
Drake & Gorham, 66, Victoria Street, S. W. a S e „ 0781 
J. Н. Holmes & Co., 17, Soho Square, W. C. ví os .. 190 
Mossop & Co., 52, Queen Victoria Street, Е.С... F T . HO 
Peacock & Jessop, 829, Goldhawk Road, W. 950 


Marylebone.— The В.О. has accepted the tender of the 


Sunbeam Lamp Co., for the supply of electric lamps (Medical Dept.). 


Rail Bonds.— The contracts for the supply of Pro- 
tected” rail bonds to the Royton and Crompton Tramways, and the 
Chesterfield Tramways, and aleo for solid forged bonds for the 
Aberdeen Tramways, have been placed with the Forest City Elec- 
tric Co., of Piccadilly, Manchester. 


Newport (Mon.).—The Corporation has accepted the 
following tenders:—The B. T. H. Co., at £51 for а 50-K w. trans- 
former for the sub- station on Stow Hill; Messrs. Callender's O. and 
С. Co, 1,000 yds., for mains extensions, at £230. 


Parkside Asylum, Macclesfield.—The Cheshire County 
Council has accepted the tender of Messra. D. Firth & Sons, 
Cannon Street, Manchester, for Contract No. 1 (wiring and fitting»), 
and the tender of Messrs. J. Н. Holmes & Co., of Newcastle-on- 
Tyne, for Contract No. 2 (plant and main switchboard). Messrs. 
Lacey, Sillar & Leigh are the consulting engineers. 


Salford.—The Т.С. has accepted the tender of the 
Simplified Underground Conductor Co. for the supply of 960 of 
sre ries aul ab 258 10s. \ 54 yas 
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= West Ham.—The following is a' list of tenders submitted 
for the electrio wiring of the West Ham Park School for the West 
Ham Education Committee. The tender of the District Electric 
Oo., of Wolverhampton, has been accepted :— 


Noble & Co... T 960 10 0 Empire Electrical Co. .. £52112 9 
Tamplin & Makovski 769 10 O Nunn Watts & Co. .. 517 4 0 
Winn, J. es 661 5 0 Russel) 4 Co. s . 505 9 0 
Electrical Eng. Co. .. 630 18 0 Glover & Co. - .. 499 0 0 
Lawrences, Ltd. .. .. 630 0 0 Murrell Bros. M .. 494 8 0 
Jackson Bros. => .. 629 0 0 Simmons, W. . . . 439011 0 
Comyn, Ching & Со. .. 624 0 0 Bakewell & Co. .. .. 48818 0 
Lightwe!! Electric Co. 620 0 0 Brown & Rostrom.. .. 48 8 8 
Halsey, J. T. vs .. 603 4 9 Donnison, Billem & Co. 465 10 0 
Beaven & Ron T .. 596 8 8 Wright, Methuen & Co. 464 0 0 
Wallace & Ca, 572 17 6 Wiedhofft, M. i . 461 0 0 
White & Co. " 555 18 0 Defries & Воп 2 . . 435 10 0 
Wells, Rayner & CO. 62815 0 Vulcan Electrio Co. .. 400 0 0 
Richmond & Co, .. .. 528 0 0 Electric Motor Co. .. 324 10 0 
Marshall & Co.  .. ee 527 18 0 Dist. Elec. Со. (accepted) 320 0 0 


It will be noted that the accepted tender is only one-third of the 
amount quoted by the highest tenderer. 


Wolverhampton.—The T.C. has accepted the tenders 
of Henry Lovatt, Ltd., amounting to £107 15s. 7d., for the builders’ 
work in connection with four concrete foundations, and of Isles, 
Ltd., of Stanningley, Leeds, amounting to £831, for the supply, 
delivery, and erection of electric crane and coal unloading 
apparatus, also at the generating station. 


Smoren 
NOTES. 


South African Notes.— Zomba (British Central Africa). 
—The supply of electricity to this town, in the northern part of 
Bouth Africa, was commenced in March last. The plant is the 
property of the Administration of tbe British Central Africa 
Protectorate, and is used only for lighting the bungalows of the 
civil officials. The plant comprises А 24-in. diameter two-noszle 
Pelton wheel of 26 н.р. worked with 180 ft. head of water. This 
Pelton wheel drives machinery, saws, planing machines, &c., їп the 
carpenters’ shop from 6 a.m. to 5 p.m., and is used from 6 p.m. to 
` midnight to drive the two dynamos, each compound-wound, 800 
r.p m., 35 amperes capacity, at 220 volts. "These are not coupled up 
either in series or parallel, but work independently. Some 33 
bungalows are lit up at present, with a total of about 400 equivalent 
8-c.p. lamps. The current is distributed from the electrical station 
along four main leads, of bare copper wire carried on wooden poles. 
These leads are protected from ligbtning by barbed wire running 
between the lead and return, and connected to earth at every 
alernate pole. Horn pattern lightning arresters are aleo provided 
at the distributing centres, connected to earth by copper plates, in 
contradistinction to the barbed wire earth plates of corrugated iron. 
So far, no street lighting has been carried out. Mr. J. T. Gosling, 
tbe then Postmaster-General, erected the whole plaut from plans, 
&c., supplied by Messrs. Preece & Cardew, consulting electrical 
engineers to the Foreign Office. The chief surveyor, Mr. Thomas I. 
Binnie, is engineer for the time being. The capital expenditure per 
kilowatt installed is £36 4s. 6d., the total running cost being 
4s. per 8-c P. lamp per annum, including 5 per cent. interest on 
capital expenditure and 5 per cent. depreciation. The price per 
unitis бв. per 8-c.P. lamp per annum, this basis of measurement 
being adopted to save book-keeping. The figures appear to be low all 
round. The staff is very small, no European’s salary being chargeable, 
as the engineer has only a nomival appointment, and two natives, 
whose total wages are 35s. а month, keep the machinery in order. 
The installation is not run fora profit, the charges being arranged 
only to pay interest, depreciation, and working expenses. 

Bloemfontein (O.R.C.).—The Town Council has passed a resolution 
to introduce a system of electric tramways. The Public Works Com- 
mittee is preparing specifications, and advertisements calling for 
tenders for the concession are to be published in South Africa, 
America, and Europe. 

Simon's Town.—A wireless telegraph station has been erected in 
the bills above the town, and experiments conducted between the 
station and gunboats in the Bay bave proved highly successful. 


Memorial to Sir G. G. Stokes.— Last week а medallion 
of Bir G. G. Stokes was unveiled by the Duke of Devonshire, Ohan- 
cellor of tbe University of Cambridge, in Westminster Abbey, in 
the presence of Lords Kelvin and Rayleigh, Profs. J. Larmor (his 
successor), J. J. Thomson, Bir J. Dewar, and many other dis- 
tinguiehed scientists and scholars. 


The Brussels Central Station Controversy.—A 
correspondent writes :—‘‘It is understood that the decision of the 
Municipal Council of Brussels, which was recorded in the REVIEW 
on July lst, has come as а surprise to the town and tbe wide circle 
which bas taken an interest in the controversy surrounding the 
proposed new central electric lighting station. Ав the existing 
station is inadequate to meet the present requirements, the Council 
resolved a long time ago to erect new works outside the town on 
land situated near the municipal gas works, and to transmit high- 

ressure current to sub-stations in the town for supply to consumers. 
Fenders were invited, and 12 schemes were sent in, these being sub- 
mitted to a commission of electrical expertes appointed by the 
Collège Echevinal. Теп of the tenders were rejected, and the 
commission selected two for further consideration. One 
of these was presented by the group A, celled the 
German group, and composed of the Allgemeine Oo. and the 


- success in 


Union Oo. The second, or B group, which is termed the 
Belgian group, consisted of the Compagnie Internationale d'Elec- 
tricité, of Lidge (the Pieper Co.), and the Société Electricité et 
Hydraulique, of Charleroi.. As these two schemes, which the 
experts stated were of equal technical valve, did not exactly con- 
form to the requirements, the Collége Echevinal prepared a pro- 
gramme of the installations and opened a fresh competition between 
the groups A and В. On the report of the experts the Collége 
advised the acceptance of the tender of the A, or Allgemeine group, 
but the Municipal Council rejected the recommendation. Various 
posals for arriving at a solution of the problem were then made 
[шеше of the Council, but while these were under consideration, 
а new scheme was sprung forth by the Parisienne Electrique, which 
offered to erect works and deliver low tension current to the Muni- 
cipal Council for distribution to consumers. Tbis French company 
is apparently headed by MM. Empain, who are well-known Belgian 
financiers, and who are interested in electrical companies in Paris. 
On the last day of the discussion of the question, the Allgemeine 
Oo. intimated that it would agree to guarantee that the werks it 
roposed to carry out would enable the town to produce current at 
the price fixed by the Parisienne Electrique. The Council rejected 
а member's proposal to award the contract to the Belgian group, 
and the mayor then put to the vote & recommendation in favour of 
accepting the tender of the Allgemeine Oo. This was carried, as 
mentioned in a previous issue, by 30 votes to 8. It has, there- 
fore, been impossible for the Council to express any opinion on the 
motion of M. Hallet, to invite fresh tenders, or on that of M. 
Depaire to ask for offers for the worksin various sections; nor has 
it been possible for the terms submitted by the Parisienne Elec- 
trique to be discussed and voted upon by the Council The latter 
company is now seeking compensation at Liège, where a large 
power station is to be built for the working of the tramways and 
also for supply to the Liége-Beraing Co." 

The details of tbe contract are as follows:—The Allgemeine- ' 
"Union Cos. undertake to carry out the work for the sum of 
3,090,400 fr. The buildings will cost 1,285,000 fr. The contractors 

tee that, during a period of 10 years, the cost of energy in the 
don of three-phase current delivered to the sub-stations at high 
pressure shall not exceed 10 cenfimes per kw.-hour, and in the form 
of direct current at low pressure leaving tte sub-stations, 18:5 cen- 
times, provided that the input to the sub-stations shall not be less 
than 6,467,000 xw.-hours per annum, aud the output 5,250,000 x w.- 
hours, the efficiency of the sub-station plant being reckoned at 81:2 
per cent. The price of energy delivered to the consumers would 
have to be increased by about 13 per cent. to allow for the losses ia 
the distributing system, say, 2:4 centimes per unit. Under the 
terms of their guarant4, the contractors undertake to pay annually 
to the town, during the aforesaid period, the difference between 
these figures and those actually realised. The calculations are 
based upon data adopted by the Collége Echevinal, with regard to 
the price of fuel, depreciation of plant, &с.: salaries, wages, stores, 
maintenance, &c., as well as interest and depreciation on capital, 
will be determined according to each year's resulta. 

In the foregoing guaranty no distinction is made between the 
purposes for which the energy ів to be used. The municipality, 
however, will supply electricity for industrial purposes at 20 to 25 
centimes per unit, the capital charges being mainly defrayed by the 
electric light consumers. The contractors undertake to commence 
supply from the new works in the winter of 1905, and to completely 
finish the installation by October 1st, 1906. 


St. Louis International Electrical Congress.—We 
have received from Mr. G. C. Lloyd, secretary of the I. E. E., a copy 
of the detailed programme issued by the American Institute of 
Electrical Engineers iu connection with the Congress named above. 
The programme gives full particulars of the itinerary prepared for 
the European visitors, who bave been so cordially invited by their 
Trans-Atlantic confrères to visit the Exposition and the principal 
industrial centres of the United States. The British con- 
tingent leaves by the steamer Republic on August 25th, aad 
the utmost endeavours have been pot forth by the American 
Institute to ensure that the tour shall be crowned with 
every possible direction. Having received the 
programme whilst going to Press, we must defer more detailed 
reference to it to our next issue; but we may mention that, from 
private information which has reached our hands, the members of 
the American Institute are most anxious that the occasion shall be 
a memorable one. No expense will be spared towards this end— 
а sum of £2,000 has already been raised—and the arrangements are 
such that the visitors can see the best of America, be received by 
the best of the electrical fraternity, and be gone from England five 
weeks, at an absolutely inclusive cost of £70 each. The opportunity 
is one that may not recur, aud those who can spare the time will be 
well advised if they take advantage of it. 


Junior Institution of Engineers. Visits of this In- 
stitution were recently paid to the Chelsea generating station of the 
Underground Electric Railways Co. of London, Lot's Road, Chelsea, 
and to the adjoining London County Council pumping station. At 
the former place the general manager, Mr. J. R. Chapman, and the 
resident engineer, Mr. J. W. Towle, were present, and the visitors 
were enabled to make а complete examination of the work so far as 
it had advanced. 


State Endowment of Universities.— Mr. Balfour will, 
to-day, receive an important deputation on the subject of the State 
endowment of Universities, The deputation has been organised by 
tbe British Association, and the leading part in ite promotion has 
been taken by Bir Norman Lookyer, whose address last year as 
E emphasizsd the urgent need of improved educational 

ities. | 
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Appointments Vaeant.—The Council of the University 
of Bi bam invites applications for the Chair of Electrical 


Engineering; salary £1,000 per annum, with liberty to carry оп a 


consulting practice. Switchboard attendants for Lancaster and 
Bermoudsey. The Marylebone В.О. invites applications for the 
following :—Resident engineer, mains superintendent, installation 
inspector, meter department euperintendent, and an accountant for 
the electricity department. See Official Notices to-day. 


Obituary.—Mr. Francis E. Macmahon, inventor of the 
“ tape ticker," died at Newmarket on Tuesday last week. His chief 
invention, the ticker, which he sold to the Exchange Telegraph 
Co., was first tested in 1881 at Epsom. 


Superheat and the Willans Engine.—We have 
received a pamphlet on the use of superheated steam as applied to 
the Willans engine. As everyone knows, the main feature of the 
Willans engine as regards dryness of steam is its central valve and 
drainage at piston level. It is unfortunate that the use of a central 
valve adds а very large percentage indeed to the internal surfaces 
of the cylinders exposed to the entering steam, and this additional 
surface increases the condensation effects due to interchange of heat 
between the steam and the cylinder metal without performance of 
useful work. In such an engine, therefore, the economy of good 
drainage is more or less nullified by the additional surface. 

Jo the clase of central valve engines, therefore, the use of 
superheated steam is peculiarly welcome, for it at once minimises 
the cylinder condensation effecta. This is shown by the pamphlet 
before us, which details in graphic form the saving in thermal 
units given to the feed water and the percentage of saving in feed 
water per I.H.P.-hour. In each case the percentage saving of water 
per 1 H.P.-hour is somewhat greater than the saving of beat given to 
the feed. Three diagrams are given for simple, compound and triple- 
expansion engines, while a fourth chart gives curves of steam con- 
sumption for a 210-в н.р. engine at varying loads and varying degrees 
uf superheat, the engine being of triple-expansion type condensing 
and run at 400 r.p.m., with steam at 185 lbs. In this engine, with 
250° Е. of superheat, the steam per B. H P.-hour is 10 lbs. at full-load, 
a:ainst about 14:66 lbs. with saturated steam. At quarter-load the 
consumption figures are 12:5 Ibs. and 20 lbs. respectively. Below 
half-load the effect of non-superheated steam shows up very 
tadly. With 220° of superheat at the stop valve of a non-condens- 
ing simple engine, the steam consumption is nearly 36 per cent. less 
than for saturated steam. In the compound engine the saving with 
180° of superheat is 23 5 per cent. ; in the triple engine it is about 
24 per cent. The triple-expaasion condensing engine gains more 
than the compound engine. It is concluded, as a result of the testes, 
that without any alteration, the Willans engiue will work with 
superheated steam of the highest temperatures. Anyone having 
Willans engines may, therefore, safely apply superheat without fear 
of bad effects following. ` 

The percentage of heat saving is less than the percentage of steam 
saved in all the diagrams, but no information is given as to the 
nature of the superheater employed. If, however, it is of the small 
tube separately fired type with the temperature of the farnace gases 
reduced by air drenching to a safe polab. it may bə pointed out 
that good as is the economy of heat shown, the results would be 
even better with a rational system in which the farnace temperature 
was fully utilised. The pamphlet generally strongly points the 
economy of superhest. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
Exsoraricat Reviaw posted as to their 5 


Central Station Engineers.— Mr. Joun McMILLAN, 
chief electrical engineer to the Falkirk Corporation, was met on 
Tuesday, 12th inst., by the assistants and staff at the Corporation 
Electricity Works, and presented with a drawing room spirit kettle 
asa marriage gift. The presentation was made by Mr. Wm. Drys- 
dale, A.M.LE.E., the chief assistant engineer, who spoke of the 
kindly feelings which existed between the chief and his staff. Mr. 
McMillan suitably thanked his staff for the gift and the expression 
of their good will. 

Bt. Helens T.C. has increased the salary of Mr. E. M. HoLLINGS- 
WOBTH, electricaLengineer, from £350 to £400 per year. 

Mr. Paicy Ware, electrical engineer to the Bangor T. O., having 
been appointed consulting electrical engineer in connection with 
the Carnarvon Corporation electric lightiog scheme, the T.C. has 
postponed the increase in his salary recently votod until April next 
year. 

Bermondsey B.C. bas increased the salary of Mr. W. Н. VINOENT, 
the borough electrical engineer. 

Mr. R. R. WILLIaMs, of Manchester Corporation electricity 
works, has been appointed to the post of charge engineer at the 
Bristol electricity works. 7 | \ 

The Ealing Electrie Supply Committee has granted Mr. J. 
Douoras Кзпант, the borough electrical engineer, leave of absence 


for the purpose of visiting America. 
Oat of 85 applicants for the post of resident т, Limerick, 


the following have been placed on the short list :—Measrs. A. J. 


А Partick ; e 10. E 
J. P. Gallinagh, Б Рин Olaga n. Ayan 


General.—Mr. F. J. Huemes, late Clerk-in-Charge of 
H.M. Posts and Telegraphs, Gold Coast Colony, West Africa, and 
formerly of the Great Western Railway telograph staff, has boen 
appointed Inspector of Telegraphs, H.M. Southern Nigerian 
Colony. 

Mr. 3. G. Tris, office manager of the Newport (Mon.) Corpora - 
tion electricity works, has been granted a month’s leave of absence 
on account of ill-health. А 

Mr. F. J. MapaEN, on resigning the post of Sussex district 
manager of the National Telephone Oo., has been presented by the 
local staff with a a gold albert and a pair of silver entrée dishes. 

Mr. R. Nakayama and Mr. К. KawaAsUMI, belonging to the 
Japanese staff of electrical engineers attached to the Department of 
Communications, who have been studying British methods at the 
Central Telegraph Department of the General Post Office, have left 
London for France. They will afterwards proceed to Switzerland 
and Germany, returning to Tokio in December. 


NEW COMPANIES REGISTERED. 


Farnham and District Electricity Supply Co., Ltd. (81,401). 
—This company was registered on June 29th, with a capital of £1,090 in 21 
shares, to carry on the business of an electric light and power company in all 
its branches, to fix, construct, lay down and maintain all necessary cables, 
wires, lines, accumulatois, lamps and works for the purposes of such busiuess, 
to construct or acquire any tramways in or near Farnham, &с. The first sub- 
scribers (each with one share) are:—G. F. Roumien, Willey Park, Farnham, 
Surrey, barrister; R. D. Kingham, Parkleigh, Farnham, merchant; A. J. 
Kingham, Avon Lodge, Farnham, merchant; J. H. Wilson, Farnham, out- 
fitter: A. Н. Guyer, Farnham, architect; W. T. Pressland, Broad Sanctuary 
Chambers, S.W., electrical engineer; and A. J. Fippard, Broad Sanctuary 
Chambers, S. W., electrical engineer. No initial public issue. The subscribers 
are to appoint the first directors; qualification, £100; remuneration as fixed by 
the company. Registered office, York Mansion, Westminster, B. W. 


R. H. Longbotham & Co., Ltd. (81,481).—This company was 
registered on July 5th, with & capital of £10,000in £lshares, to acquire tho 
business carried on by R. Н. Longbotham, at Ings Foundry, Wakefield, and at 
Be asue Once as R. Н. Longbotham & Co., to manufacture and deal in 
machinery, implements, rolling stock, instruments, tool apparatus, and hard- 
ware of all ds, and to carry on the business of electrical, mechanical, 
bydraulic, gas, mining and general engineers, electricians, makers, storers, dis- 
tributors and suppliers of electricity, gas, steam, water, or other force for light, 
heat, motive poner or other purposes, &c. The first subscribers (each with one 
share) are:—R. H. Longbotham, Walton пале, Wakefield, engineer; Mra. E. 
Longbotham, Walton Grange, Wakefield; W. М. Hemingway, Rook's Nest, 
Stanley, Wakefleld, engineer; J. 8. Longbotham, 7, Portobello Road, Wake- 
field, engineer; C. Padgett, 84, Lawefleld Road, Wakcfleld, book-keeper; 
J. Н. M, Cragg, 18, Clayton ad, Jesmoad, Newcastle-on-Tyne, engineer; and 
G. А. Longbotham, Walton Grange, Wakefield, engineer. No initial public issue. 
The number of directors is not to be less than two nor more than five; the first 
аге Б. Н. Longbotham (permanent special qualification, £1,000, W, М. 
Hemingway, and G. A. Longbotham. Ordinary qualification, £100; remunera - 
о “ ed by the company. Registered office, Ings Foundry, Ings Road, 

efleld. 


Conduits and Fittings, Ltd. (81,348).— This company was 
registered on June 25th, with a capital of £5,000, in £1 shares (8,000 preference), 
to adopt agreements witb W. H. McCandlisb, D. M. Edwards, and E. A. Brown, 
and to carry on the business of manufacturers of and dealers in conduits, fittings, 
electric light instalments, tubes and electrical machinery and appliances, iron- 
founders, mechanical and electrical engineers, electricians, founders, smiths, 
metal converters, millwrights, &c. The subscribers (each with one share) are: 
—J. A. McCandlish, 17, Cockspur Street, W., merchant; Н. W. Dawson, 3, 
Westminster Mansions, S. W., gentleman; W. Н. MoCandlish, 6, Manor Place, 
W., engineer; C. J. Halliday, 4, Park Place, St. James's, S. W., gentleman; 
Gd. G. L. McGandlish, 4, St. Helen's Place, E. C., solicitor; E. Н. D'Oyly, 18, 
New Square, Lincoln's Inn, W. C., architect; Н. Lee-Dillon, J. P., Ditchley, 
Enstone, Oxon. No initial public issue. The number of directors is not to be 
less than two nor more than five: the first are Н. L. Clark (chairman), J. A. 
MoeCandlish, Н. W. Dawson and W. H. McCandlish (managing director): quali- 
fication, £100; remuneration (except managing director), £100 per annum. 
Registered office, 5, Old Queen Street, Westminster, 

hting aud 


Kingsbridge and South Devon Electric Lig 
Traction Co., Ltd. (81,440).— This company was registered on July 1s$, with а 
capital of £2,000 in 1,990 ordinary shares of £1 each and 200 deferred shares of 
1s. each, to carry on at Kingsbridge, Salcombe, and elsewhere in Devonshire, the 
business of an electric lighting and power company in all its branches, and to 
contract, fix, and maintain any necessary generating stations, cables, wires, 
lines, accumulators, lamps, works, and conveniences,&c. The first subscribers 
(each with one deferred share) are:—J. R. Parkin, 9, Burton Street, West- 
minster, S.W., civil engineer; D. T. Gregson, 19, Medlar Street, Camberwell 
New Road, S.E., electrical engineer; F. W. Sturton, 192, Broadfield Road, 
Catford, S. E., accountant; C. Н. Brown, Mayfield, Walton-on- (hamea, 
surveyor; A. Wright, 48, Burton Crescent, Tavistock Square, W. C., clerk; A. G. 
Field, 13, Guildford Street, Luton, clerk; О. B. Thomas, 4, Lydon Road, 
Clapham Common, S. W., solicitor. No initial public issue; registered without 
articles of association. The first directors are J. R. Parker, D, T. Gregson, 
F. W. Sturton, C. H. Brown, A. Wright, A. G. Field, and О, B. Thomas. 
Registered office, 25, Victoria Street, S. W. 


Paddington Electric Supply Co., Ltd (51,426).—This com- 
pany was registered on June 30th, witha capital of £1,000 in £1 shares, to carry 
on the business of electrical, mechanical, and chemical engineers, electricians, 
contractors, suppliers of light, heat. sound, and power by electricity, galvanism, 
magnetism or otherwise, manufacturers of electrical apparatus, sc. The first 
subscribers (each with one share) аге :—E. Boulnois, M. P., 29. Westbourne 
Terrace, Hyde Park, W; W. Haynes Fisher, M.P., 18, Buckinzham Palace 
Gardens, London; E. J. A. Balfour, 82, Addison Road, W., architect; W. Leaf, 
Litt.D., 6, Sussex Place, Regent’s Park, N. W.; E. Bax, Eldon. Weybridge, 
director; M. R. Pryor, 63, Threadneedle Street, E C., merchant; and F. J. 
Walker, 19, Carnaby Street, Golden Square. W., secretary. No initial publio 
issue, The subscribers are to appoint the first directors. Registered office, 19, 
Carnaby Street, Golden Square, W. . 


‘Bishop’s Stortford and Stanstead Electric Lighting Co., 
Ltd. (81,897.)— This company was registered on June 29th, with a capital of 
£1,000 in £1 shares, to carry on at Bishop's Stortford, Herts, and Stanstead, Essex, 
and elsewhere, the business of suppliers of electricity for light, heat, motive 

wer or otherwise, electricians, engineers, contractors, &0. The first subscribers 
least with one share) are:—E. A. Young, Stanstead, Essex, electrical engineer; 
A. F. W. Ogilvie, 30, Budge Row, Cannon Street, E. C., solicitor; J. W. Fieid, 
18, Lysias Road. Balham, S. W., clerk; A. J. Nightingale, 2, William Street, 
Tottenham M. A. 95 н. с, Tonnen; 26, Өш, x ; мао, 
managing сек; Н, aring, 4, Isabella Road, N. B., clerk; an aughan, 
6, 8t. '* Park Mansions, Pemberton Gardens, N., ee. No Initial publio 
зе. The number directory is not Vo be lets Шап nor more than Sve, 

subscribers are 10 appoint the Grst, 
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ELECTRICITY SUPPLY ACCOUNTS. 


WE give herewith the returns of the Belfast 


Belfast Electricity Department for the last year of 
Municipal working. This period has been prolific in 
Electricity results, gratifying alike to tke city and its 

Supply. electrical engineer. With а largely increased 


output and revenue, but а small addition has 
been made to the working coste, and the surplus available for 
financial charges, &o, is correspondingly improved. The load 
factor at Belfast, though still poor, is an improvement on the 
previous yeer, and under these conditions the average working costs 
(including public lighting) at 1:064. per unit are very creditable. 
The prices charged are :—Private lighting, 6d. and 184. per unit: 
power, 241. and 1d. per unit, maximum demand system; public 
arcs, £15 per annum; incandescents, £2 78. 6d. per 32-c.P. lamp 
per annum. The chief engineer is Mr. V. A. H. M'Cowen. 


П 


| | Working Int. and т Total ло 
Year. nits sold. : otal cost | age price ob 
x sold | е ue | ys ко per unit. шо рег 
| ` | 

1899 622486 ' 221d. 1 47d. | 3:68d. 4:504. 
1900-1 908.067 1884. | 1 92d. 3:81. 3 93d. 
1901-2 | 1,206,697 : 179d. 1 87d. 3:66d. 3:59d. 
1902.3 | 1,665,560 | 1294. 157d. , 2874. 3:24d. 
1903-4 1064. 1:214, | 2:281. | 2 92d 


| 2,255,579 | 
| 
GENERAL SratTeMEn?. 
For year ending March 31st— 1904. 1903. 


Total capital expended — ..  .. . £230,265 £217,124 
Number of units sold— 
Private supply ... (ее ias *. 2,286,148 1,652,962 
Public lighting. 19,431 12,598 
Total number of unite sold vee 2,255,579 1,665,560 
Equivalent No. of 8-o.P. lamps conn 171,845 122,000 
Н.Р. of motors connected ... - .. 2,060 Н.Р. 1,360 Н.Р. 
Number of public lamps eee ... 4 arc 56 inc. 60 inc. 
Maximum load in xw. bs ТУ oe 2,190 1,968 
Revenue account— 
Gross revenue e .. see «. £27,532 _ £22,536 
» expenditure — ees .. £10,008 £9,004 
» profit "T" see ‚© £17,824 £13,512 
Average inclusive price obtained per unit— 
Private lighting... ИИС X 2:94d. 3°26d. 
Public lighting ... «ia dns Pee 131d. 131d. 


REVENUE ACCOUNT FOB YE4B ENDING Manon 31вт, 1904. 
Gross revenue... TT *. .. £27,532 = 2:934, per unit. 
Works and distribution costs (including 

public lighting) А © wo. £7,415 = 79d. „ 
Total working coats as .. £10,008 = 106d. „ 


Prorrr STATEMENT. 


Interest on loans dh — эз ез . £6,950 
Sinking fund. 985 e 885 ves . 4,636 
Balance carried forward  ... dis zs iss 6,348 
Balance brought forward from last account e. 2410 


Gross profile * £17,524 


jmen amene 


CITY NOTES. 


The National Telephone Co. 


Тнв report of the directors for the half-year ending Jane 30th, 1904, 
to be presented at the meeting on Friday, the 22nd inst., at 11 a.m., 
shows tbat the income for the balf-year amounts to £984,€00 8s. 
(£894,583 8s. 5d. for the correaponding period of 1903), being ап 
increase of £90,016 19s. 7d. The working expenses for the half- 
year amount to £567,071 18s. 6d. (£509,414 in 1903), an increase 


of £57,657 18s. 6d. The net result for the haif-year (after 


deducting the Post Office Royalties amounting to £90,702 
18s. 7d.) is a profit balance of £326,825 10s 114. (£303,156 
198. 7d. in 1903) an increase of £23,668 11s. 4d. The 
rentals carried forward for unexpired terme of running con- 
tracts amounts to £937,296 16s. 1d. (£874,383 1s. 10d., 1903), an 
increase of £62,913 14s. 3d. Out of the available balance of 
£258,286 9s. 10d. the board will recommend the payment for the 
half-year of a dividend at the rate of 6 per cent. per annum on the 
first and second preference shares, 5 per cent. per annum on the 
third preference shares, 6 per ceut. per annum on the preferred 
stock, and 5 per cent. per annum on the deferred stock, lees income- 
tax in all cases. The board aleo propose to transfer £100,000 to 
the reserve fund, and to carry forward the balance of £9,369 168. 6d. 
The sum of £394,654 4s, 9d. bas been expended on capital account 
during the half-year in the erection of 19,615 additional stations, 
and in the construction of underground works. Three directors 
retire, and being eligible, offer themselves for re-election, viz., Sir 
J. Ferguason, Mr. 8. H. Sands, and Sir J. T. Woodhouse. The 
auditors, Mesars. Welton, Jones & Co., also retire, and are eligible 
for re-election. 


British Electric Traction Co. 


Sik CHARLES Rivers WILSON, chairman, presided at Winchester 
House on Monday over the eighth ordinary meeting of the above 
company, and in moving the adoption of the report, said the net 
rot for the year was £249,817, as against £222,836 last year. 
he increase in the profit was entirely represented by an increaeed 
productiveness of their investments in the associated companies. 
In fact, this source of their income was increasing, while the other 
sources of protit were, in the aggregate. diminishing. This wasa 
very satisfactory feature, because 16 was mainly in tbis direction 
that they would have to look for their profits in the future. The 
total amount they had received in respect of dividends on shares, 
interest on debentures, consols, loans, and deposits, and on purchase 
monies unpaid was £171,369, as against £138,000 in the preceding 
year. The net profit on the working of the Croydon, Barrow, 
Brighton, Mumbles, and Pontypridd uadertakings was £3,879. The 
reason why these profits were shown as a separate item was that 
there were undertakings worked by the company itself. They were 
managed by committees of the company's officers in the same way as if 
they were separate undertakings, and the accounts were all separately 
audited. Some of them, like the 5 which the company 
were holding until purchased by the local authorities, were carried 
on at a slight loss, but the net profit on the whole of them was 
£3.879. The next item was £51,250, being the profit on the sale of 
undertakings and of sundry rights and interests ia undertakings. 
This was an item which would continue to appear so long as they 
had any rights or properties which they found it to the interests of 
the sbareholders to dispose of. Hire of rolling stock and rent was 
42,305, which was accounted for by some of the associated com- 
panies hiring rolling stock temporarily. The net profit on the sales 
of investments was £1,375, and this was an item which varied a 
great deal, as opportunities arose for disposing of investments. In 
cases where they had а controlling interest in a company in the form 
of ordinary shares, they did not think it good finance to hold pre- 
ference shares and debentures of the companies upon which they 
only received about 4} percent. on the average. Profits aod com- 
missions on contracts were £18,686, and the net protit on engineering 
and other services rendered was £2,944. They bad a large technical 
staff employed for doing engineering and other work for the 
associated companies, and they charged the companies for such 
services rather less than they would have to pay to others, во that 
tbe arrangement was good for both sides. The next item was 
£10,365 in respect of fees and commission paid into the treasury of 
the company by directors and staff, and amounts received for pro- 
vision of otlice accommodation, &c. The shareholders knew the 
system they adopted by wbich they nominated directors to the 
associated companies, and provided office accommodation, and the 
fees paid to such directors accrued to the company. The last item 
was £25,312, being the net profit on shares and debentures under- 
written, but taken up by otbers. This was a financial profit which 
varied from year to year, according to the state of the money 
market, and the success they had in getting the shares of the 
associated companies underwritten by others. It was, however, an 
item which was likely to diminish in the future. The chairman 
proceeded to deal with the items on the debit side of the profit and 
loss account, and said that £6,925 had been written off as loss on 
undertakings not proceeded with. This was the expense incurred 
in obtaining Acts of Parliament, light railway orders, and so on, 
which did not appear likely to lead to business. Of oourse, as they 
restricted their business, this loss would dimiuisb, but as an 
illustration of the fact that it was not money 'irretrievably lost, he 
might say that they received over £4,000 this year on account of 
an item which had been written off. The item of £10,607 was an 
altogether exceptional item, and arose mainly through experiments 
they thought it right ito make in connection with the new motor 
haulage industry. It was necessary for them to watch carefally 
all new developments, and to adopt any new method of traction 
which offered advantages for its employment, For these reasons 
they had made sundry investments and experiments in connection 
with motor baulage vehicles and omnibuses, and the whole of the 
expense incurred had been written off. They had aleo thought 
it right to write off the whole of the amounts etanding 
to the credit of licenses account, viz, £4,575, and also 
£1,000 from the stores account. The result was that they had a sum 
of £249,817 to transfer to the net revenue account, and this, with 
the balance of £24,912 brought forward, gave an available sam for 
appropriation of £274,730. From this £63,704 had to be deducted 
for debenture interest, as against £45,165 last year, and the prefer- 
ence dividend amounted to £92,896, as against £74,760 in the 
preceding year. A final dividend was recommended making 6 per 
cent. for the year, and leaving £38,148 to be carried forward, as 
against £24,912 last year. They therefore paid 2 per cent. less divi- 
dend, and carried forward £13,236 more. The chief reason for the 
smaller dividend was that, although the amounts received showed a 
satisfactory increase, yet a large proportion of capital had not yet 
had time to become revenue earring, and taking ail the circum- 
stances into consideration, the directors considered it moie in the 
permanent interest of the company to reduce the dividend. It was 
а matter of importance, however, for the shareholders to recognise 
the very great progress which had been made by the company. 
Tbey were now operating nearly 400 miles of tramways and light 


 railways, as against 200 miles five years ago, and last year carried 


220,000,000 passengers, ав against 55,000,000 in 1899, and the total 
traffic receipts were £1,162,000, as against £315,000 in 1890. But 
even these figures did not show the real progress made, and probably 
the best figure for comparison was to take the number of passengers 
carried and the receipts per route mile. In 1899 they carried per 
route mile 255,000, and the receipts were £1,455 per route mile, while 
ast year they carried 544,000, and the receipts were close on £3,000, 
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This was done, it had to be remembered, in a year which was excep- 
tionally wet. In 1899 the majority of the lines were worked by 
horee traction, while last year the majority were worked by electric 
traction, and this adoption of electrical traction meant reduced 
working expenses. i next with the balance-sheet, the 
chairman pointed out that there was an increase in the 
item of debentures of £570,357, and in the reserve fund 
of £30,000, but this increase of capital was represented 
on the asset side by increases of investments and of debtors, and 
as the debtors were the associated companies, practically the whole 
of the increased capital was represented by their increased interests 
in the associated companies. He thought the inorease of capital 
was fully justified, although be admitted it would have been better 
if they could have postponed the construction of tramwaye for a 
time. The fact was, however, that although they were strongly 
opposed by local authorities when applying for Parliamentary 
powers, yet no sooner did they get the powers than they were urged 
to proceed with the work. The chairman next dealt at length with 
the progress made in connection with the various schemes of the 
company. He pointed out that althongh the Birmingham Corpora- 
tion had decided to municipalise the tramways, yet they had 
granted the company running powers overcertain lines. Important 
progress had been made with the electrification of the tramways 
belonging to the Metropolitan Tramways Co, in which they had an 
interest of £250,000. They had not yet received any return on the 
greater part of that, but an important section would soon be open, 
and they anticipated that s profit would soon be made. Their Auck- 
land (New Zealand) investment, in which they had £287,360, be- 
came productive during the year. It was hoped that the award would 
be soon given asto the amount to be paid by the Bournemouth Corpo- 
ration for the purchase of the Poole Traction Co.'s undertaking. 
With regard to the Pontypridd and Yarmouth undertakings, all the 
expenses in respect to the endeavour to obtam extensions had been 
written off, and it was expected that the amount they would receive 
from the local authorities would cover what they paid for ihe 
undertakings. Their present policy was to limit as far as possible 
farther capital commitments of the company. They would not 
enter upon any new schemes, but would complete what tbey had 
undertaken, and he was glad to inform the shareholders that finan- 
cial arrangements bad been made for this, and he believed any 
public issue of capital for the company would be unnecessary for 
some time to come. 

Mr. E. Gancxe seconded the motion, which was carried, after a 
short discussion. 


Chili Telephone Co. | 


Тнв directors report for the year ended March 31st, 1904, to be 
presented at the meeting on July 20th, says that the aggregate . 
number of subscribers at all centres at the end of tbe year was 


5,814 as compared with 5,371 at the beginning, or а gain of 443 for 
the year. 

The groes revenue in Chili from all sources was:—In 1903-4, 
$916,542 ; in 1902-3, $841,193 ; an increase of $75,349. 

The expenditure in Chili was:—In 1903-4, $422,409; in 1902-3, 
$401,519 — an increase of $20,890. 

The net income in Cbili from all sources was:—In 1903.4, 
$494,133; in 1902-3, $439,074 — an increase of $54,459. 

The average rate of exchange for the year was 16:36d., as compared m 


1668d. in the previous year, giving an increase for the year of 0°68d. m- 
verted into sterling at these rates, the figures given in the preceding para- 


are :— 
In 1908-4 ee эе ae se ee ee ee . £88,687 
In 1909-8 ee oe ee en - ee ee ee 28,728 
An increase of e 05e 5 „ $4904 


Tbe balance to the oredit of the revenue account, including £2,687 brought 
from the previous year, is £81,207, of which £14,010 has been carried to reserve 
for renewal of plant, dc. An interim dividend of Ва. per share, less income-tax, 
was paid on January 14th last, and the directors now recommend a final divi- 
dend of 4s. per share, less income-tax, making 7 per cent. for the year, and 
lesving а balance of to be carried forward. Of the debentures which 
matured on March 81st this year, £21,000 has been paid off, and arrangements 
have been made to extend the remainder, amounting to £86,000, until such time 
as the finances of the company will permit of their being also paid off. The 
total mileage was: 


Miles, Yards. 
On March 81st, 1904.. es vx s ee 9,884 468 
97 ээ 1908,. ee ee ee ee 9,205 892 
An increase of ee T T m oe 678 1,886 


Greenwood & Batley, Ltd. 
Tun sixteenth ordinary general meeting of this company was held 


at the offices, 16, Gt. George Street, Westminster, on Saturday last 


week. 

In the absence, through illness, of Mr. Henry Greenwood, the 
chair was taken by Mr. J. H. Wurtzburg. 

The Cuaraman, in moving the adoption of the report and balance 
sheet, said that it was satisfactory to note that the net profits 
earned were £6,800 more than in the previous year, and if they did 
Bot reach the high figures of the years ending March 31st, 1901 and 
1902, it should be remembered that the profit of thosetwo years 
was abnormal, and largely due to the extraordinary requirements 
for war material during the South African war. Last year's profit 
was well above the average of the past five years, including the two 
years referred to. The electrical department continued to make 
good progress, so much so that it had been found necessary to pro- 


vide additional room and power for the development of this branch. 
The manufacture of chassis for electrically-propelled motor-cars had 
given good employment, and about 100 of those carriages had been 
made and supplied by the company tothe Electromobile Co. during 
the year. These landaulettes and broughams were running most 
saccessfully in London. The tool department had been kept fairly 
well employed on orders for special machinery, but the ordinary 
general tool trade had been dull In tbe ordnance department, 
although they had bad no complete torpedoes to make, the 
branch had been kept busy оп orders for new parts, 


replacements, spare gear and other torpedo fittinga. They 


had had a fair share of the Government orders for small arms, 
ammunition, and their supplies had been up to the mark. 
With respéct to the De Laval steam turbine business, the manu- 
facture of the component parts of those machines bad been steadily 
taken in band during the year, and they were now in a position to 
produce all sizes and varieties at their Leeds works, and were 
deriving the benefit of the manufacturing profit thereon. It was 
well known and acknowledged that the principle of the steam 
turbine was rapidly gaining favour as it offered such great 
advantages over the ordinary steam engine. The De Laval was in 
quite an exceptional manner adapted for the direct driving of 
dynamos, pumps and fans, in connection with which a good and 
profitable business had already been initiated. They had received 
most satitfactory reports of the installations recently erected, and 
what was better, a good number of repeat orders had been received 
in consequence. Without desiring to be in any way over sanguine, 
the directors felt quite as hopeful as ever that this turbine business 
would fully realise, eventually, the expectations formed when it was 
entered into. As etated in last year's report, the board decided to 
take additional shares in the English De Laval Steam Turbine 
Co., Ltd., to represent the greater part of the money expended by 
the company in developing that branch, and which figured in last 
year’s balance-sheet at £26,309 7s. 11d. Their holding in the com- 
pany was now represented by 3,004 shares of £10 each, but as they 
bad devoted the profits they had derived from the sole selling 
agency of those machines to writing down the value of the 
shares, those now stood in their books at £21,674 1s. only. 
They would see from the balance-sheet that they had written off 
£5,000 depreciation of plant, and placed £5,000 to writing down book 
value of investmente. This latter was considered desirable with regard 
to the shares they held in the Russian Engineering Co., in con- 
sideration of tbe depressed state of trade in Russia. Their holding 
in that company now stood at only a nominal sum. They had ex- 
pended during the year £4,735 0s. 9d. оп maintenance account out 
of revenne, and £13,913 7s. 8d. on additions to buildings and plant, 
part of that sum being for the completion of the electrical equipment 
of the works. Their stocks were £8,000 more thau last year, and 
that was accounted for by the greater bulk and amount of orders on 
hand. In conclusion, he asked the sanction of the shareholders for 
a donation of £500 in aid of the funds for the new University of 
Leeds. The Yorkshire College, now merged in the University, had, 
he said, been good customers to the company for electric motors and 
other work, and they had been greatly indebted to the College for 
information and assistance. | 

The motion was seconded by Lieut.-Colonel RarPH Vivian, and 
carried, and the donation to the University was agreed to. 


Edmundson's Electricity Corporation. 


Tus report of the directors and statement of accounts for the year 
ended March 31st, 1904, to be presented at the seventh annual 
meeting of the corporation at the Westminster Palace Hotel on 
Thursday next, 21st inst., at 12 o'clock, atates that, including the 
sum of £11,733 6s. 4d. brought forward from last year, the net 
profit, after payment of debenture and other interest, amounts to 
£64,405 18s. 3d. After deducting dividends on preference shares 
paid and accrued, amounting to £15,544 12s. 8d., and an inte rim 
dividend at the rate of 5 per cent. per annum on the ordinary shares 
amounting to £8,750, there remains a balance of £40,111 5s. 7d., 
which the directors recommend should be appropriated as follows: 


To айпа! dividend on the 70,000 ordinary sbares at the 
rate of 9 per cent. per annum, making 7 per cent. 


for the year 5 ie ХА А А £15,750 0 0 
To be written off goodwill account .. 5,000 0 0 
To be added to reserve fund € vs T ©» 5,437 14 4 
Leaving to be carried forward to next account .. .. 18,928 11 8 

SEE: £40,111 5 7 


The following central stations have been erected and opened 
since the Jast report:—On account of local authorities, at Surbiton, 
Frome and Dorking ; on account of the Urban Electric Supply Co., 
Ltd., at Caterham, Glossop and Berwick ; on account of the Isle of 
Wight Electric Light and Power Co., Ltd., at Ryde. During the 
year 20,000 preference shares, 20,000 ordinary shares, and £92,196 
debenture stock have been issued. The premiums received in 
үр of thesa issues, less expenses, amount to £24,562 бв. 3d., 
and have been added to the reserve fand, which, with the con- 
tribution propored to be made from revenue account, will be thereby 
increased to £70,000. The large increase in the capital this year 
has been necessary for the completion of central stations in new 
towns, and large extensions to many of the older works, and this 
additional capital will bear fruit in due course in the form of in- 
creased revenue. The necessity for such expenditure is shown by 
the very large increase in the lamp connections, which have risen 
from 335,569 on March 31st, 1903, to 568,549 on the same date this 
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year. The only towns for which the company posserses statutory 

owers, and which have not yet been dealt with are Ramsgate and 

nverness. The capital expenditure in the future will be on a 
much smaller scale, as it is not the intention of the directors to seek 
further powers, the company having ample scope in the development 
of tbe undertakings in which it is already interested. The directors 
regret to announce tbe resignation, on account of ill health, of 
their chairman, Mr. J. R. Wigham. They have elected Mr. Н. 
Wolfenden to the vacant directorship. 


Pearson Fire Alarm. 


Tux first annual general meeting of this company was held on 
Tuesday last at Cannon Street Hotel, the chairman, Mr. W. 
Chamberlain, presiding. 
The CHAIBMAN referred to the hard work of the past year, and 
expressed his unabated confidence in the value of the company's 
stem. · They were burdened with an unproductive expenditure of 
„288, but & balance in hand of £30,928 available for further 
dri ic The factory had been removed to Shoreditch ; it 
was well equipped, and was doing good work. As all the directors 
of the company had been directors of the Central Insurance Оо. 
also, Bir J. Cockburn and Mr. Crawley resigned, and Messrs. J. Н. 
Hartridge aod Andrew Williamson, who had no connection with 
the Central Insurance Co., were appointed. Great difficulty had 
been met with in inducing public authorities, who had many human 
lives under their care, to adopt automatic ffre alarms, in spite of 
the disastrous fires which had occurred. Не did not fear fair com- 
petition, but welcomed it as helping to advertise the fire alarm 
business, 
Tbe report and accounts were unanimously adopted, and the new 
who were also the retiring directors, were re-elected. The 
auditors, Messrs. Saffery, Bons & Co., were also reappointed. 


The Direct United States Cable Co.—The directors 
bave resolved to recommend a final dividend of 3s. per share (free 
of income-tax), such dividend to be payable on and after the 
30th inst., making with the three interim dividends already paid, 
а total distribution of 3 per cent. for the year ended June 80th last, 
and after placing £6,000 to reserve fund account, carrying forward 
a balance of about £2,168. The transfer books of the company will 
be closed from July 12th to the 26th, both days inclusive. 


British Columbia Electric Railway.—This company's 
transfer registers of 5 per cent. cumulative perpetual preferenoe 
shares will be closed from July 8th to July 15th, inclusive, for pre- 
paration of dividend warrants. 


Electric Supply Corporation — The list of subscriptions 


for the issue of 46,600 ordinary shares of £5 each at par by the, 


Electric Supply Corporation, Ltd., will close to-day. 


Nt. James's and Pall Mall Electric Light Co.—The 
share transfer books of this company will be closed from the 16th to 
"e eden inst. inclusive, preparatory to the payment of interim 

sadi. ; 


Stock Exchange Notices. — Applications have been 
made to the Committee to appoint a special settling day in, and to 
grant а quotation to:—London United Tramways (1901), Ltd.— 
Further iseue of 25,000 5 per cent. cumulative preference shares of 
£10 each, fully paid. The Committee has also been asked to 
appoint а special settling day in:—Marconi's Wireless Telegraph 
Co., Ltd.—Farther issue of 25,000 shares of £1 each, fully paid, 
Nos. 196,128 to 221,127. | 


BTOOES AND SHARES. 


Wednesday Evening. 
To write ап article upon stocks end shares in these dog-days of dull- 


ness ie to acquire the touch of nature which makes one strongly 
sympathise with the Israelites of old, who toiled at making bricks 
without straw under the weltering sky of Egypt. In our accompany- 
ing price-liats the number of changes amounts to less than a dozen 
—1 fitting commentary upon the idleness of business. It must be 
observed, however, that electrical shares are not wholly languid, 
such lines as 500 Westminsters changing hands at quoted prices 
without altering the latter to any extent, which, in its way, is a 
satisfactory earnest of the sound character of the market devoted to 
these investments, Some say that the public have become so sick- 
ened of all that pertains to the Stock Exchange by the recent dis- 
play made in various witness-boxes by certain financiers, that they will 
fet ever esohow share-dealings in future, We merely mention the 


prophecy as an example of how far some people can be affected by а 
heat-wave. 

Home Railway stocks, now upon the eve of dividend announce- 
ments, are little moved by the market estimates-in-advance. Our 
tables show that none of the electrical railway stocks have changed 
since last week, although the tone in City and South London 
Ordinary is rather better. The company's diyidend should be out 
by the time these notes appear, but it may be mentioned that the 


estimate in the Stock Exchange puts the distribution at a probable · 


1} to 1: per cent. This time last year the rate waa 1j per cent. 
Central Londons continue to mark time. The Waterloo and City 
dividend should also be out very shortly, and it will compare with 
the 3} per cent. which created such a favourable impression for the 
first half of 1903, bat which the results of the final six months 
failed to maintain. . 

Metropolitans at 964 are only fairly firm, and there is a “tip” 


out to sell the stock. We don't believe in these vague generalities 


as a rulo, but perhaps a reaction is not unlikely after the recent 
rapid rise in Metropolitan Consolidated. Districts are 38, Great 
Northern and City Preferred A shares have again weakened to 


4i, and the Underground Electric Profit-Sharing Notes remain 


at 97. 

Optimism-cum-caution was the key noteof the chairman's speech 
at the British Electrio Traction meeting, but it has not stayed a 
further fall of 5s. in the price of the Ordinary. The shares should 
be ex dividend to-morrow, Thureday, and perhaps the deduction 
may cause the price to look temptingly low. From what we can 
gather unofficially, the company bas about enough money to last it 
for a year, within which period financial conditions may, of course, 
recover sufficient elasticity for the British Electrie Traction to 
launch some of its subsidiaries, and thereby obtain capital for 
developing its business. The company’s 5 per cent. Debenture 
stock has gained a point at 117}, and the Becond Debenture is 963. 

Other Traction descriptions are good. Anglo-Argentine Tram- 
way Debenture has risen to 139, and City of Buenos Ayres Deben- 
ture is 1424, the shares of the last-named being the round 10. 
London United Tramways Preference are } lower at 10}, but the 
Debenture keeps about 103. We have heard nothing of а new 
issue. Auckland Electric Tramway 5 per cent. Debenture is still 
being absorbed for investment, and the stock changes hands at а 
fraction over 99. The Metropolitan Electric Tramway Debenture 
stock will have its special settlement next Wednesday, July 20th, 
and the nominal price is now 97 to 98. 

After being 22, as we mentioned last week, Metropolitan Electric 
Supply shares have sobered down to 21], а rise of 10s. The directors' 
decision to distribute a bonus of £6 a share is regarded with eatis- 
faction on the whole, although we have heard some of the pro- 
prietors half-regretting that the board did not keep more in hand 
with which to embark upon a policy of wide extension. Possibly 
these shareholders will change their minds when they- hear what 


their stewards have to say at the forthcoming meeting. Mr. George 


Kitchin’s resolution for acknowledging the directors’ services is a 
well-earned tribute. 


The Bt. James's Co. has declared its regular interim dividend, 
and several of the others are expected fo follow suit within the 


next few days. Blackheath and Greenwich shares will soon be 
known no longer under that title, unless the shareholders decline 
to change the name of the undertaking to tbat of the South Metro- 
politan Electric Light and Power Co. With reference to the new 
issues of Preference shares and Debenture stock, we hear that both 
are being well supported by the present proprietors, and some 
surprise is permissible as to why the expense of underwriting was 


incurred at all. London Electric Debenture at 954 has improved 


& point, and Edmundson's Debenture is again somewhat harder. 
The Edmundson's Co. has declared a final dividend at the rate of 
9 per cent. per annum, and the Preference thereupon rose бв. 
Amongst Telegraph varieties, the only quotable change of general 
interest is } rise in Eastern Extensions, making the price 12}. This 
brings the price more into line with that of Eastern Telegraph 
Ordinary stock, and the Russo-Japanese war is thought to be 
throwing additional traffic on to the cables of both companies. 
Other Telegraph stocks are motionless, but the National Telephone 


group improved, the Preferred and Deferred rising to 107 and 904 


respectively upon the dividend aunouncements and the Telephone 
Conference. The Third Preference at 54 has risen 28. 6d., and Chili 
Telephones are 4 up at the same price. We hear quietly that the 
National Telephone Co.'snegotiations with the Post Office are goin 
in favour of the former. i 

Oromptons at 2 are no better on the Electric Supply Corporation 
prospectus, but it is a curious coincidence that Electric Constructions 
should be another j lower at 1] this week. Again that poor report. 
Willans & Bobinsou Ordinary slipped back to 2%, and the Preference 
are 83; there is no change to record in Baboook & Wiloox, bat 
Henley’ at 11 are } easier, 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Воск Businees done 
Present | iud ‘or | Dividends for the last 8 Closing | week ended 
imne, 3m three years. July 6th. uly 18th. xia rdc 
1901, | 1903. 1908. Highest Lowest 
07,100 | African рес tele ph: 4% Debs. ТА ds te “es ә» | 100 sa га ee a7 —101 xd 97 —101 e 
Amason Telegraph ме док юэ ee ee ee 10 ee ee ve 84 84 
119, 00 Do. do. 5 % Dens., os: 1 to 1, Red. ee ee ee 100 ee es ее 70 — 80 3 
708,840 | Anglo-American Telegraph .. .. «2 cc co Stock | 618. 60/6 618. 46 — 49 46 — 49 47 461 
2, 108, 580 Do. do. do. 6 о Ere ee ee ee ee ee Stock 6 % ae 6 % 91 ms 99 91 == 98 914 
ry Do. do. N ee 000 ee eo ee oe oo — Pe 6 - 1%, 4 A * A 643 
? Chili Telephon Ов, ee ee ee ee ee ee саг TR 
8,888, 800 Commercial jab р kun C Uo NE 8 $ ө ge = ха 8 ay 953 
841, 0 Sterling 500 year 4 Deb. Stock Red. ee ег Stock ee hd Ы же х rz 
16,000 Cuba eo ee oe 1% ee ee ee ee ee 10 4 % 638% 5 % 64— 74 64 — 73 "ся 
br Do. 10 96 Pret. ee ee ee ee eo ee os 10 ee ee ee 15 — 16 15 — 16 . 
6,000 Do. do. 10 Сат, Pref. ee ee ee ee 6 ee ee ee 7 == 8 7 = 8 . 
80,000 Do. do. 1$ Debs. ee ee еа ee ee 50 Ы 98 —101%xd 98 —101 
60,7108 Direct United States Cable ee ee ea ee ee ee ee 30 8196 84 8 96 10 — 104 10 — 104 10, 103 
81,800 | Direct West India Oable, 44% Reg. Deb., within Nos. 1 to 1,900, Red. | 100 oe 99 —101 xd 99 —101 
6,600,000 | Eastern Telegraph, Ord. Sock .. .. .. .. „Sock 7% | 7% 36 —181 126 —131 el 1283 
1,966,565 Do, 4 Pref. Stock es ee ое ее ее 100 87 — 90 37 — 90 874 
нь ĩͤ са о. |а ас MEAE" 
an ee ee bad 
800, 000 Do. 4% Deb. Stock ee ee Р ee ee ee Stock е 05 —108 105 —106 
988,000 | Eastern & South African Tale., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 ös ‘ T 99 —102 99 —102 1007 
90,000 | Do. do. 4 . Mort, Debe. (Mauritius Bub) 1 to 8,000 | б i d i: 99 —102 99 —102 » s 
180,277 | Globe Telegraph and succ “ea TTT 10 54 |28 16 7*| 535 81— 81— f Uta 51 
150.000 | Greas Northern Telegraph of Copattages woo oth . NL Jis% ui 16 | aaa 24 — 30) > Ин 
» © ee өе эө эе ond “= : 
64,700 Halifax and Bermudas Cable, 44 % 1st Mort. Deus "1900. Rad. 100 - oe "n 99 —101 99 —101 
17,000 10o european Wo Bee ee e зе ИЕ Л [10 1 10 42 — 45 42 — 45 :. .. 
1,988,588 National кро, Pref. Btock ee ee ee ee ee ee 100 6 6 6 104 —106 106 —108 1054 1047 
1,906,001 Do. o. Del. Зюк .. .. .. . oF | 100 M 4j 6 87 — 90 89 — 92 897 88 
15,000 Do. do. 6 Cam, In Pref, eo ee ee oe ee 10 6 6 6 11 Y 18 11 E 18 ka 
15,080 | Do do, 6% Cum. 2nd Pref. .. . j 1 [6 6 6 11 — 18 11—13 12а, | .. 
2,950,000 Do. E . 6 on-cum. 8rd. Pref., 1 to 950,000 es ee 6 5 5 5 5 — 5 53— 64 в ое 
000000 | Do. 84 eon ono ы | Stock | 535 | E | a8 | 1—9 97 — 99 4 9n 
689,598 Do. o. 4% Deb. Stock Red. ee ^ 100 á 4 4 108 —106 xd | 108 —105 1034 - 
MISS | Oriental Telephone and Elec. Nos. 1 U 171.501. Fall paid i beg | ex e ya Mod 
one Ов. з $ e ee Ба 
расии . Ker e ieu 2 20m | у | „ e ае 
uropean ер, 1%ю ee ee ee ee — x — oe ee 
11,889 Reuter’s ee ee ee ( * ee i e ee ee ee 8 b 96 e ө 6 — $ 2 
8,808 | Submarine Cables Trust ie és se Ses oe ee ^, | Cort. 118 —148 118 —193 12 1203 
58,000 | United River Plate Telephone es m T ee - oe 6 1 96 1 96 . = 6 — 64 64% 645 
128245 do. 6 Cum. Pref., Nos, 1 to 40,000 ee B ee 2 ee ee 4й— ха 44— 5A xd Бү, ee 
N Do. do. Debs. ee ee ee ee ee Stock es oe @e 108 —106 106 —106 ee ee 
С БКЫ ы Мо | ыл Е: 
$ to е ‚В ee ee °. ==, x — ói FM 
297,980 | Westen Telegraph, Ltd., Nos. 1 to 907, Vaid ke de c] 10 1% | 79$ | 7% 121— 18 xd 124— 18 1214 19 
15,0001 D» А 5 % Debs. 2nd series, 1906 .. oe .. | 100 ee ee ee 101 —104 xd | 101 —104 e #2 
600,000 Do. do. 4 Deb. Btock Red. ee ee ' еә ee 100 ee ее ee 99 —102 xd 99 —102 ee ы 
име | Ded do. d% cum. wi Pre. . % oy 2 d- вї d- d 2 s 
0. . e 0 ee se ee ec ee — os [E - 
4,008 Do, do, йо, 6% Oum. nd Pref. f. 10 oe oe oe 5— 6 5— 6 z ee 
км 10, Go, do, 5 Debs., Nos, 1 to 1,800 ee 100 oe ee ec 99 —102 xd 99 —102 ee oe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 7 
/ 
(38,008 | Britiah Aluminium 7 TET .. се оо е 10 oe oe ee 5 — 6 5 — 6 T ae 
280,000 ро. до. 6 ist Mort. Deb. Stock Red. ee eo ee Stock ° ” ee 92 — 97 92 — 97 92 e. ¢ 
100,000 British Electric ee ee ee ee ee ee ee 10. 9 96 8396 ee 91— oF 9 9 9 
199,099 Do. do. 6 % Oum. Pref, .. PE ce оо | 810,: . oe 104— 11 1 11 п 104 
688,007 Do. do. Бра Dobontora Mock ‚ә Sock ee vs 115 —118 116 —119 e 23 
200,080 | British Insulated and Hels ез ee T oe ee oo |2,6; | 10% | 10 96 8% 1— 64 518 ee 
100,000 do. 69 Hum. Pre .. .. . e 48] e | :. bj— 6i e atn qe s 
09,000 ро. ёо. 96 12% Mort. Deb. Red. e ee ee eo 2100 е ee 101 —10¹ xd 101 —104 ee 
298,008 Lindley & Co., ee ee е eo ee ee ae 5.481 Nil ee 4 i. T Ы ee 
802,005 4 Do. do. 6 . Pref. ee ee ео ee 21 6 es 1 to 1 10 ee . 

195-1 | Brush Electrical Engineering, 1 to 105,781 .. oe oe — 4312 N Nil Nil 1 : 

100,000 до. N 6% 1. oe |22 · 9 8 % % 6% 1} — i} 13 J; 

195,000: ро. do. Perp. b. Stock ee ее Stock ee ee 96 99 96 — 99 ee ° 

125,000: do. Perp. dad Deb. Stock .. ee | Stock - 2 11 — 76 xd 71 — 76 si К 

40,000 j A be аты qs | eee a e жуз K 

. . ee ee eec ee ee а; x 

. 90,0005 o. F Red, .. Stock - is 102 —106 ха | 102 —106 = 
1,800,014 | Central London Raflway, Ord. : ee ‚ ee Stock 4 4 4 90 — 90 — 924 91 

09,668 do. 4 Pref, Stock .. ее ee ее ее È 4 4 4 102 —106 104 — 105 е 

4,8 Do. do. do. ee ee ee ee ee Btock 4 4 4 19 — 82 79 — 82 

1,280,000 | City and South London Railway .. . .. . Doz 9 8l 2% 47 — 49, 47 — 49 4 | бм 
C 86,000 Crompton & Oo., коке? ee ee ee ee 8 6 e 14— 23 12— 24 
d e e ee ee, S асна | ee : 
з .99,261 & Swan United Elec. Light, A ” shares, £8 1 to 99,961 6 Nil Nil oe 2 — = А T 

13,189 Do, до. * A ** shares, 01—017,189 .. ee i Nil Nil а 1— 2 аи 4 as 
"44,0881 Do. do. Ae Den Віск ee ee ее e ee 14 — 19 xd 76 — 81 80 e. 
10900,0901 Do. 110 113,0 b. Btock Prov. Certe. all pd. Ж 6 4 84 429 2t € T T — D oe е 
.13,100 Blectric Construction, ee ee ee ee ee ee -— 1,5 
01,200 Do. do, 1796 Cum. Pref,,11081,990  ..  .. oe 2 id T = 3 C= Ч ж ^ ыш a 
ı . | Do. do. 4 4 Регр. ist Mort, Deb, Stock .. . Btock| .. 25 <. [0 —100 91 —100 M i 
„ 96000 | General Electric Co. ; 5 V Cum. Pref. i Үз ie. we 10 5% 5% 9 9 — xd 9 — 9:5 9111 
299,000 Do. do. 4 Mort. ee e ° e. Stock а oe 98 — 96 99 — 98 • о 
296,000 | Henley’s (W. Т.) Telegraph Works, Ord. р А EN us 5. |90 % |90 96 | 155,96 114— 124 “11 — 12 
900,060 Do. о — SEP Ee р | <5 — b ^ ы: 

482 India Raiber Guna Perche & Telg ое ag Ed ш 0% 10 | i: 16 — 403 d Mog 133 и ya 

4 ? or. ae ee ег e Le ee — х — oe ee 
p») A Do. | do. do. 4% in Mort, Deb. er ч. ТЕ 9s ur ur 100 —103 

M Liverpool Overhead Railway, Ord. ео ee . ee ee ee ee . о 4 

‚ 10,880 it Do. do. Pref, 210 paid... ae ee os 10, H% d Р 10 — 104 10.— 103 РМ - 

V 971,000 Tuer Ознак понов аша ence — во оо а. 19; | 0% | 0% 20 % 88 — 89 86 — £9 394 374 
c 106,000 do, VVG 100 RP Vs Es 99 —102 xd 99 —104 x ee 
E 610,0008 | Waterloo .O Баптау, Ord. оо өө | оо >» | 100 5% %% 3% 89 — 92 .t9 — 92 
t 


A репой of nine months. t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 4 From Manchester Share List. 
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SHARE LIST OF ELECTRICAL OoHFEANMU ES - ELECTRICITY NÜUPPLY ere 


NAMB, or otations Quotations week ended 
шше. Share, | ‘ast three years Suy 6th. June 18th, | July 18th, 1904, 
100, t E DI UE PST ee ними. Loa ent 
009 Blackheath and Greenwich Dist. Electric h ixi es ee 1 * 
50,000 Do. 1% Pret, Light, 1 1E i P s: 
120000 Brompton & Kensington El Labia E nA 1 0 20,000 .. 108 8% | 8% |10% | 10j— 11 110— 11 па u 
do. up. e ег — 
20,000 Do. di 1% Cum. ija ее 6 ee ee | ee 104— 104 i id ee ee 
8088 Central ai па А : Guts. Deb. Stock’. ex 100 10 10 4 8 3, % 96 16 2e . 7 
3000 — ы ad « Ci d^ d dies Cum. 2 чыз 85 : es ee ee i 6i а 5 н ati d 
. o. ertaking "’ е ee os ee ee x ev s ыы 
40,000 Ро. do. 1908 a ais 6 z 6 xd 5 433 - 
44.408 on Té. TRE е ij Deb. Stock Red, ee se ee ee 100 ay ix а, 103 26, 102 —104 "op í 
e a ee ee ee oe =. t ^ 
| ысыкы р алш» (ME уу | P| ы | 
о on 1— ee оо = cn 
40,000 ч Do. n ы сыы A 60,000 io, ee e 10 * > E 18 — M 18 — 1 1813 194 
400,000; D D Stock. вопр. (lea. 1 at 115) all раа. ss де Р x we FN 103 —106 xd 120 —135 
= PE Do. ü b and Deb. Stock, Pro ., а all paid . i 100 5 ш xd с, 1084 
пп London Electric 1—40, — 
90,000 Do. do, a % Pret. 40,001—60,000.. | 10 = К А 11 — 12 11 — 19 ig | nu 
400,0001 Do. do. Deb. Btock ae ee ee es e ee ee е 104 —107 xd 104 —107 
~250,000 Do. do. 4 ала Deb. Stock ee oe oe ee Btock eo 100 —108 100 —108 1013 
60,000 611000 Ош. Bhares s s > 5 71% 1% 1% of б =e 
Do. Чо: Com. Pref. ee ee se se ee e. n — сасы 6 bá 
14.800 Kensington à Knightabridge 22.952 „ . 10% [1035 k | ис 119 — 18 is 
an ese — ee 
90,000 m do. € X Debentars Stock .. Stock es Se 4 | 109 —106 109 —105 ^ 
110,000 London Eleotrio Supply сары, Limited, Ord. е ев 8 es ee ee 14— 64 11— sf + oe 
840 Do. 6 % Pret. b ee ee ee 4t— oe * 
160,000. Metropotiian Ellectrio Supp! 1 agg 1" Мой: Deb, Bick вай | вай ex | x | ote | one Au n | i| ai 
D » e.. — ne 
71,106 do. 1 9% Cum. Pref, 1—71,106, £8 paid 5 Pa -> ы bx 5)— 53 orn A 
260,0001 Do do. 1st Mort. Deb. Btook ee ее ee ee ee ee 108 —112 xd 108 —112 ee ee 
260,000: Do. do. Mott: Deb; MOCE Hed ee ee Btock . ee ee — 99 x 96 — 99 ° э ee 
10,868 | Notting Hill Electric Ligh zo «6 ws "s 10 6 6 145 18 — 14 xd 13 — 14 184 vs 
60,000 | St. James' and Pall Mall Electric Light, Ord a ae - Ай 5 ut ut 144% 1:4— 164 144— 154 15 oe 
20,000 Do. do. do. qo Pref. 90,081 to 40,080 5 ee ee ee — 9 R — 9 » 
150,000 Do. до, Så Deb. Stock Red ee 100 se ec 96 — 99 xd 06 — 99 ee ee 
19,000 ваьдей Markete Eisotrio Su у; Ora. gs 5% Ма b is 9496 4 96 91— 8 R- 8i os es 
65'000 | South London Eleetrici iy, Ord 1 So а | мсн 8— 44 ia| 
u on 1рр ee ee ee ee ee ee — эле 
80,000 | Urban воо Вар, Ord aoe es as. ОФ». '® 195 b is 28 и 6 . .. 
110000 | wW 8 opn; Fiat ee [E ee ee ee : | se 14 * 184% 4 b 18 15%, 1234 
о е одно) с y oe өө ee ее эе 104% 
98,141 | Do. do. І 5 96 Cum. Pref. coe ee ee ee 5 | oe @e ee — 16 6 = 1 oe „ж 
ES d . Bubject to | to Founders Shares. { Unless otherwise stated all shares are re fully p г paid. Сех E 
0 a ЕСЕ MARKET UOTATIONS. Wednesday, July 13tt 13th. 

ОНЮМІОАІ,8, &o. 5 METALS, 4. ., Pres | Deo. ar Tao. 
aà H rio ee „ per owt. Oopper Sheet aie ee ee per ton £70 £1 inc. 
а ib ee ee ae ee per сті. N е» А [1] Rod.. ee 0 ° per ton £70 £t inc. 
а „ Oralic. és г. .. рег суі. B3J- ЕР в » (Electrolytic) Bare .. per ton 462 ss 
a „ Bulphurio .. vs ee per owb, 5/6 ee в " " .. рег ton 418 . 

а Ammoniac, Ba] .. per cwt. 49/- Ks $6 n " .. per ton an 
a Ammonia, Muriate (crystal) .. per ton 488 10 29 в a " H.O. Wire per ib. А 
в , ee Я .. рет ton 290 oe f Ebonite Rod we ee .. per lb. \ " 
a Bl er .. ee ee r ton A4 10 ee / 97 Sh ee se ee per Ib. ее 
в Bisul eof Carbon .. per ton £15 P * German Silver Wire .. .. per lb. 16 
а Borax.. ud "S E .. рег ton 613 ба h Gutta-percha fine. A .. per lb. &- 
ав Benszole (90 ) ve ея .. рег gal. q- vs h Indis-robber, Para x .. per lb, 4/94 to 4/103 inc. 
& „ (60/009) .. .. per al. 6/6 M $ зев l Sheets .. per ton £18 v 
a Sulphate .. m .. per ton £31 10 858 $ Pig (Cleveland warrant) per ton 42/6 vis 
eL Nitrate we vs . рег ton 49 е $ Е 3 per ton From £11 Sa 
„ White Sugar "T Wie ton 481 “a „ Scrap, per ton 47/6 to 50y- T 
MU Bd "m s 15 5 477 10 өө б, Wire, galvanised No. 8 per ton £9 15 ‚+ 
e e . ee LJ ee 
& Naphi Solvent до а iso Су, Der E s о Lead, English Ingo  ..  .. per ton £11176 9/8 deo. 
а Potash, Bichromate, in casks .. per ва. ve Sheet .. per ton 811 11s. 6d. oe 
a LL) Caustic (16/8096). . ee per ton A94 ee 12 Wire No. 98 . ee ee per lb. s 
@ „ isulphate e£. рег ton £36 e per bot. 47 17 6 2/6 dec 
«Bhelao — .. .. |. .. рест, 900J- 20/ dec. 4 Mioa (i original aee) Sina per Ib. (o to 1 на 
а Sulphate of Magnesia .. . per ton #4 10 es i WES og, per Ib. to 4/- 6% 
а Bylphur, Bublimed ers рон «и ae 4 ` я diem AS per ш. 180 1 s 
a ee ee per ee per ee 
a З Lump... as ee per ton 45 23 : ii 1 per ib. 17 to 18 vá 
a Вода. Caustic (white 709%) oe por юз еюл T Р " » strip per 1b. жооп ee 
a , Crystals ee ee ee per ee 0 . ee oe ee per os. ee 
a „ Bichromate, casks.. .. per id. а. с s Bilicium Bronse Wire — v per Ib, | 9a. to 114, ы 
acoc’d'g to deso per | ee 
METALS, ёо. [1] $$ in ее ee 2 e cire 
b Aluminium in ton lots .. per ton £180 T о Tin, Block .. .. .. ver ton | #194 | £2 inc. 
ES == tonto (pee om 2106 а бн Wire, Hoe, 1 v 16. . Per ib. vA E 
o La per ee R 08. ee eo per ee 
p Babbditt’s metal ..  .. рег юп 448 to £180 а p White Anti- 
е Brass (rolled metal 2 to 19°) basis per lb. ^ - " White Ant" brand per ton 419 to £63 T 
e „ Tu ) +o 0. per lb. Eia. s j Yarns, 9108 Grey Cotton, onsp'ls per lb, ва. КЁ 
€ n (soliddrawn).. .. per lb. v$4. ; j » Flax. per lb. . 20 
e „ Wire basis. per lb. 914 ў j и 8 Ny id lbs. Russian .. per lb. ; - 
e . ee рег d. : j » 10 lbs. Russian, single .. per lb. 5 а 
е н (solid drawn) .. per lb. ead. 1 Ibs. Jute rove per ton 1 ‘is 
Conner Here thes? selected mer tan £70 £1 inc. _ Fino. вън (Vieille Montagne bnd. per ton £94 16 
uberis racine by Messrs. :—a G. Boor & t Oo.: b The British Aluminium Со., n Lid. в Thos, Bolton & Bons., Led.; d F. Wiggins & Sons.; e 
Smith & Co., dia-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & 


Co., Ltd.; ; K Morris Ashby, Ltd.; m W. (T. Glover & Oo., Ltd.; F. С 


& Sons; о Johnson, on, Matthey & Oo., Ltd. ; р The Р 


= —— а 


h Edward Till & Oo.; ( Bo & Walter H Hindley and 
o. 1 орот Bronse Co. Lad. 


— — — — l— — ee 


ELECTRIC TRAMWAY 


Week Receipts for | No. 
Locality. | ending the week. wks. Total to date. 
£ £* 2 2 
Aberdeen .. July 2 | 1,417 | + 60 | 6 7,468 + 1,217 
Birmingham » 9| 5,708 | +66i 28 | 160,008 | + 9,444 
Blackburn » 8 4116 | 16 14,868 | + 1,110 
Blackpool „ 711 1,149 | + 58 14 19,550 | + 665 
з —Fleetw'd| „ 9 + 59 3 1,1368 — 184 
» —Lytham [1] 1 + 27 86 8,808 + 5,161 
Bournemouth „ 6] 1052 | — 614 15,258 — 
Bradford  .. * » 2| 4,604 | +493 | 18 ,996 | +10,216 
Brighton „ 11 1,188 | +206 | — 19,854 — 
Bristol ee ee эз 8 6.483 + 846 — — === 
. Devonport $5 574 | + 59 | 26 18,924 | + 2,189 
§ Dudley -Sto'rb'ge w | 909 | — 88 | 26 21,825 | + 687 
Gateshead TM 855 | — 6 26 93,144 | + 1,054 
2 Gr'n'k— Pt. Glsgw $6 oll 638 | — 52 | 26 18,808 + 679 
Oldham — Ashton E | 676 | — 56 26 13,905 | — 806 
. Potteries .. ET » 1| 1,869 | — 14 | 96 48,865 | + 8,450 
2 Southport.. 82 „ 1 408 | 4 46 | 96 7,816| + 434 
& South Staffs. .. ie d 705 96 90,183 | — 1,499 
Swansea nod 590 |— 4 | 26 18,308 | + 797 
2 Wolverhampton. . » l 438 — 26 9,784 | — 
@ Yorks. Wool Dist. "ge. 1 622 +197 | 26 14,964 | + 6,419 
Miscellaneous ео э 1 8,894 — 26 75,102 PET 
Burnley ee те 9 1,024 + 172 — — — 
Burton-on-Trent .. » 10 8-7 — | 144 | 6,000 — 
» 2| 9,179 | + 53 18 27,482 | + 1,088 
| Num & District w 7 701 | + 80 | 97 15,288 | + 2,027 
ee eo ee [1] 1 611 — 16 27 11.998 -— 986 


eus 


ЕТЕТ 


It 


1111$1!1%& 


* 5 with the corresponding period of 1908. 


AND RAILWAY TRAFFIC RETURNS. 


Miles 
open. 


Week Receipts for | No. Miles 
Locality. ending the week. wks. Total to date. | open. 
VVV qv а at 4» £ | £* i ; * 
Dublin ee ..|July 8 | 6,981 | —945 | — 6,057 | — 247 47 |+ 3 
East Ham .. «| „ 9 778 | + 90 14 11,082 | + 1,002; 5 |+ 
Glasgow „ 9 | 18,704 | +760 | 6 88, 58 + 489; 714 |+ 
Halifax (2 weeks) June 99 8,214 | + 74 | 18 19,512 + 1,147 83 1*1 
Нартад. .. July 9 | 1,403 | +187 | 14 — — 28 | — 
Hull „| „ 9 9,181 | +9001 14 | 90,600] + 3,576 18 |+% 
Ilkeston is ‚| ogg 6 142 | — 50 | 14 2,060 — 8 — 
Ipswich • ee 97 9 564 -— 14 1,072 — 103 — 
Isle of Thanet | „ 9 | 1,124 | — 51 | 47 12,819 | — 571 104 - 
Leeds.. ee ee [T] 9 6,181 + 690 тт 87,768 + 5,100 8 4 +2 
Liverpool е з ее 9 2 11,848 4 922 zi 256 + 5,807 108 — 
London C. C. | » 2 | 18,899 |41885 | 13 | 156,931 76.152 ^i — 
Manchester .. ..| „ 9 13,216 |41007 | 14 | 178,035! + 4,709 18 — 
Newcastle .. e| o» 9| 8512 | 49804 | — — = 17 — 
Portsmouth. | „ 2 2.220 | + 87 | — 26,180 | + 2,207 144 | — 
Salford а |» 4, 4,197 | +197 | — 55,624 | + 4,696; 80 | — 
Sheffield .. ool e 10 4.996 | +185 | 15 71,484 | + 2,008 83 761 
Bouthampton zal xao 4 893 | —299 | — — — 9 — 
Southend-on-Sea ..| ,, 6 485 | + 86 14 6,648 + 37 64 — 
Sunderland .. June 26 | 1,361 | — 44 | 13 15.680 + 848 20 71 
eside  .. ..| July 6 881 | + 67 27 9,889 | + 1,784 | В9 | 4 
est Ham | of 9 | 1,106 — | 19 14,830 — 81 — 
с London BI ee [1] 11 6,414 —b10 1 Lt AM 6 — 
& B. Lon. Rl шу: „ 10 —187 | 2 4,847 81 9 — 
De lin—Lucan Бу , 8 16t | + 67] 1 16117 67 | 
G. N. and City Ry. oe 9 968 + 99 21 10,429 — 84 wr. 
pon Overh'd Ry. „ 10 | 1,672 | — 46| 2 8861|— 2) 61 
Railway .. 9! 1499 1 + 871-1 — — — 


Vol. 55. Мо. 1,390, JULY 15, 1904.) 


THE ELECTRICAL REVIEW. 


118 


MEASURING THE IRREGULARITY IN 
SPEED OF ENGINES. 


О! all apparatus designed hitherto for measuring the irregularity їп 
the speed of ongines,lor for making visible such irregularity, a pre- 
cision has ех which has not generally been realised. 
It із also often demanded that the irregularity of the machine tested 
be directly and continuonsly indicated by the apparatus. It is 
not possible to construct such apparatus with any great degree of 

, but 16 is, on the other hand, desirable that the irregu- 
larity of ranning should be at least approximately ascertained, and, 
if possible, that the fluctuations of speed should be rendered visible 
throughout the revolution. 

It is customary to calculate the maximum irregularity from 
theoretical considerations, and to adjust the design of an engine in 
accordance therewith, in order to conform with specifications; and, 
therefore, it is of importance to know whether the design does, in 
fact, conduce to the uniform running of the set. The apparatus 
herein described, the invention of Dr. P. Berkitz, allows the 4rregu- 
larity of running to be observed and recorded, and resembles in 
its purpose the indicator universally used for steam engines. 

The apparatur, which is patented, is based on the following prin- 
ciple: A uniform motion is kept up by a heavy disk, acting as а 
fly-wbeel, and the relative motion between this and the fly-wheel of 
the machine is transmitted by а suitable 
mechanical arrangement to а mirror, which 
reflects a beam of light on to a stationary 
screen. The beam of light describes a dis- 
torted circle on the acreen, and the degree 
of distortion is a measure of the irregularity 
in speed of the engine fly-wheel. With 
reference to the adjoining figure, a is the 
engine shaft upon which a disk, b, is 
fastened, the two arms, с c, of which ps t 
freely through holes, d d, in the fly-wheel, e. 
The latter is supported frictionless on pins, 
f. One of these pins is fixed to 5, the other 
to a plate, 7, the latter being carried by the 
arme, c. To plate g is attached the arm л. 
At starting, the íly-wheel, e, is set ia 
motion by the arms, o, but afterwards it 
continues its motion at a uniform в ‚ап 
additional controlling moment to overcome 
air resistance being imparted to it electri- 
cally. For this purpose the arm, A, is pro- 
vided with two electro-magnets, $ i, the | 
exciting carrent for which is conducted to | : 
them by means of slip rings. "The electro- 
magne!s exerta certain pull on the iron cores, 

k k, fixed to the fly-wheel, and this pull may 

be regulated by adjusting the exciting current. The mirror, I, is 
fixed in line with the axis, and is free to turn round the pivot, m. 
One end of the rod, о, is attached to the lever, n, while its other end 
carries the wheel, p. A spring, у, presses р against the curved piece, 
r, Which is fixed to the periphery of the fly-wheel, e. It is now 
clear that any relative motion of the fly-wheel, e, with regard to 
the engine shaft will cause the mirror, J, to be deflected. In doing 
so, the beam of light emanating from s will be thrown under a new 
angle upon the screen, f. If the screen be of sensitive paper, then 
а permanent record may be obtained. А counterweight, u, is 
provided for balancing the electro-magnete, &o. 


THE MUNICIPAL ELECTRICAL 
CONVENTION. 


FOLYPHABE SUE-STATIONS: THEIR EQUIPMENT AND 
Я WORKING. 


By 8. L. РЕлвсв, Ohief Electrical Engineer, Manchester. 
(Abstract of paper read at Nottingham, June 30th.) 


Тав supply of electrical energy over very largely extended areas, 
either for traction or lighting purposes, or both, has necessitated the 


introduction of polyphase systems of generation, transmission at 
high voltages, and the distribution from corresponding sub-stations 
of low voltage direct or polyphase currents. The sub-station and 


its equipment is, therefore, one of the most important factors in 
connection with such a system, and on its suitability success will 
largely depend. 

There are several considerations which will determine the particu- 
lar type of equipment to be employed, especially (a) Traction or 
lighting requirements; (5) Frequency of the system; (c) Two v. 
three-phase. Some equipments are more suitable for the ever-vary- 
ing londs and over-loads met with in traction work than fo? the 
tteady lighting loads, where a constant pressure is of prime import- 
ance. 


b) As the uency of a system has such an important bearing on the 
capital cost, it is desirable, wherever possible, that this should be 
kept high, say from 40 to 50 cycles, otherwise the main generators, 
transformers, and motors will become much heavier, and, therefore, 


more expensive, and at this frequency “mixed " systems can be con- 
— =. 


~ 


— 


The third consideration, viz., the question of two-phase v. three- 
phase, will be decided on for reasons apart from those connected 
with the sub-station. The relative cost and efficiency of generating 
plant and transmission lines for two or three-phase will bave to be 
taken into account. I¢ may fairly be stated that three-phase gene- 
rators are cheaper to build and lighter than two-phase, whilst their 
efficiency is equally good, if not better. The transmission cables are 
simpler, as also are the switching devices. Theoretically also, at any 
rate, a greater power can be transmitted in a three-phase system with 
a given weight of copper than on a two-phase system. As far as the 
machinery at the sub-station is concerned, there is little to choose 
between two and three-phase where efficiencies and cost are con- 
cerned. Taking these various points into consideration, there is 
dittle doubt that three-phase is to be preferred. The equipment to 
be considered in this paper will be of the three-phase type, with 
terminal voltages of from 5,000 to 10,000. 

Rotary Converters.—The outstanding advantages to be obtained 
from the use of this class of converter are low prime cost, bigh 
efficiency, ability to stand overload limited only by the temperature 
rise, small floor space for a given output, and the high power factor 
whicb can be maintained over the system. On the other band, 
there is a certain want of stability which manifeste itself in 
sensitiveness to variations in the line voltage, causing difficulty iu 
parallel running, and a tendency to hunt and get out of step. This 
want of stability is more noticeable in rotaries built with laminated 
steel poles than in those with solid pole-pieces. The regulation 
aleo is not аз flexible as in other systems, and switchgear and 


APPARATUS FOR MBASURING IRBBGULABITY IN SPEBD. 


switchiog operations become somewhat complicated, but for purely 
traction schemes, their high efficiency, and ability to stand very con- 
siderable over-loads, are factors of great importance which more 
than outweigh the disadvantages named. Although the six-pbase 
connection for rotaries is complicated, there is a considerable 
economy to be gained in the use of it—a fact which is being recog- 
nised in the latest installations in this country. The heating of the 
armature is more uniform, and there is consequently a considerable 
gain in the output, since this depende on the tempersture rise. 


The etep-down transformers may be connected up either star or 


" mesh." The advantage of the latter method lies in the fact that 
should one transformer be put out of circuit through any cause, the 
supply will not be interrupted; tbe remaining transformers will 
still maintain a three-phase supply to the converter, which can be 
run at its full load as long as the heating in the two remaining 
transformers does not become excessive. “Star” connected trans- 
formers are cheaper in first cost, since the pressure between the 
centre point of the star and the ends of either transformer is pro- 
portionally less than the line voltage. For lighting schemes with 
distribution on the three-wire or three-phase system, there is a 
distinct advantage to be gained by the star connection, 
since the centre point can be connected to tbe middle or 
neutral conductor for balancing purposes. Rotaries should be 
operated at low frequencies of 25 to 30 cycles per second to attain 
the best results. This guarantees the more stable operation of the 
machines, and permits a wider range of compounding than is obtain- 
able with higher frequencies, Where rotaries are being operated at 
40 to 59 cycles, it would appear desirable to have connected on the 
same system a proportion of induction motors which would tend to 
act as electric dashpote” in the system, and thus belp to make the 
rotary converters more stable than they would be in a system 
having nothing but rotaries. 

Synchronous Motor-Generators.—In this type of equipment no 
intermediate transformers are necessary, as the line pressure ie 
brought straight on to the terminals of the stator ofthe motor. The 
merits of this system, in which bigher frequencies can be employed, 
are simplicity of operation, flexibility, high power factor in working, 
and the fact that the regulation of the direct current pressure 
is independent of the alternating current voltage. 

As compared with rotaries, they are some 3 to 4 per cent. less 
efficient, and their ability tostaad over-loads is determined by the 
over-load capacity of the generator. For lighting and mixed" 
systems the synchronous motor-generator has much to commend it 
on the ground of stability, satisfactory parallel running, and esse of 
regulation. 

Non-Synchronous Motor-Generators.—This equipment differs from 
the former only in the employment of non-synchronous motors in 
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place of synchronous motors, and is the simplest type of sub-station 


plant that could be devised. The high pressure currente in this 
case also are led either through choking coils or direct to the motor, 
and the starting up is accomplished from the high tension side. 
Consequently no complicated switchgear is required, and synchronis- 
ing is obviated. As with synchronous equipments, the regulation 
on the p.c. side is independent of the д.с. The great drawback 
to non-synchronous motors is the comparatively low power factor 
at which they work. For mechanical reasons, the width of the 

 &ir-gap in induction motors is considerable, more particularly with 
small units, and it is advisable to watch this closely, with a view to 
keeping it equal at top and bottom of the rotors. In order to 
avoid heavy lagging currents on the system, the motors should be 
run well up to their full load. Lagging currente not only waste 
energy, but pressure regulation becomes exceedingly difficult, 
owing to their demagnetising effects. In every sub-station means 
must be provided for starting up from the a.c. side in the event 
of low-tension р. с. not being available. For this purpose the motor- 
generator with an induction motor is especially useful, owing to the 
rapidity with which it can be started to enable а supply of direct 


current to be obtained for starting up the synchronous sets. Ifthe 


latter be run with their fields stiffened,” or slightly over-excited, 


the heavy lagging currents of the induction motor may in some - 


measure be compensated for, and the power factor of the system 
thereby improved. 

А modification of the ordinary induction motor-generator has 
recently been brought forward by опе firm in this country under the 
name of “ motor-converter.” This combination consists of a D.c. 
generator coupled to ап induction motor—the two machines being 
electrically as well as mechanically interconnected; н.т. currents 
at 50 periods circulate in the stator windings of the induction 
motor. Owing to the back E. M. F. of the p.c. machine, the speed 
of the rotor, however, corresponds to half synchronism only. 
Currents are therefore generated in the rotor windings at a 
periodicity of 25, and these currents pass into the D.c. armature, by 
suitable cross connections, and are there commutated. Theoretically 
half the powerof the combination is transmitted throughthe shaft, and 
the remaining half through the electrical cross connections. In the 
first case the р.с. machine acts as a generator; in the latter case the 
motor acts as a transformer, and the D.c. machine as a generator. 
To a certain extent, therefore, this machine appears to combine 
the advantages possessed by both motor-generators and rotary con- 
verters, and the practical results obtained therefrom will be of con^ 
siderable interest. 

The following table shows the relative cost, efficiency, floor 
space, and power factor of various sizes of the three classes of 
equipment :— 


VouTaGE 6,500. Frequency 50. 


Asynchronous Synchronous 


pem motor · lenerators. motor. generators. Rotaries. 
Output 220 Kw. 220 Kw. 220 K W. 
Costs sos ..| £61perkw. | £5°5 per Kw. | £3°8 per kw. 


Efficiency (full load) 86 per cent. 89 per cent. | 92 per cent. 


12 ft. 3 in. 12 ft. 3 in. 7 ft. 
Floor space... | 8 ft. 5 in. 8 ft. 5 in. 7 tt. 
: approx. approx. approx. 
Power factor (fall 
load) ... Я 92 per cent. Unity. Unity. 
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Fig. 1 comprises three curves showing the approximate relative 
costs of three types of sub- station equipment. 

Static Transformers. — The distribution of polyphase currente at 
low pressure is undoubtedly coming to the front. A sub-station 
has recently been put down in Manchester for the supply of three- 
phase current at 200 volts to some extensive locomotive works, 
where it is expected that the ultimate demand will be approxi- 
mately 700 Kw. 

When one considers the increased capital involved in respect of 
plant and buildings for sub-stations equipped with rotaries or motor- 
generators, the increased labour costs for running and maintenance, 
and the moderate all-day efficiencies obtained, it would appear that 
the polyphase system of distribution for mixed lighting and power 
schemes ” has much to recommend it. | 

The transformation of polyphase currents is frequently carried 
out by the use of three single-phase transformers, which may be 
connected up either mesh or star fashion. The advantage of 
using three-phase transformers ie a eaving in copper and iron, 
resulting in a lower first cost; further, their common magnetic cir- 
cuit tends to redace any variation in the pressure between the 
phases, and for this reason they are preferable for use on lighting 
circuits | 

The grvat advantage in using the single transformer type is that 
breakcown risks are minimised, and a smaller amount of spare 
plant is required. These points largely counterbalance the advan- 
tages attendant on the use of three-phase transformers. Transformer 
units should be few in number, and of as large an output as possible, 
since, although any gain iu efficiency by the employment of large 
units may be inappreciable, simplicity in the arrangement of the 
sub-staticn aud the reduction of the switchgear required to a 
minimum are important factors. 

Either oil or air-cooled transformers will give good results, par- 
ticularly if in the former proper meaus are takeo with the larger 
units for securing the cooling of the oil by circulating cold water 
through it, or vice versá. The second method has been more 
generally used in the author's ex perie zes. This type of trans- 


former, constructed with sub-divided coils, not only keeps the 
transformer 0001 by allowing the forced air to circulate, but renders 
it more easy to insulate for voltages up to 10,000 with perfect 
safety. Forced draught cooling involves the use of a blower, which 
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Curves showing the approximate relative costs of— ў 
1. Rotary converters with transformers and reactance. 
2, Synchronous motor-generator sets; motors wound for 6,000 volts. 
B. Asynchronous motor-gengator sets; motors wound for 6,000 volts. 
51768, 200 to 500 KM. 


Его. 1. 


is usually driven by а small induction motor operating at low 
ressure. Such types of transformers are capable of giving very 
e outputs for their weights, and high efficiencies. There is 
always the risk of breakdown of the induction motor to be reckoned 
with, a state of affairs which usually ends in the particular bank of 
traneformers concerned being pat speedily out of commission. 

The natural draught type has much to commend it, as, without А 
doubt, air blasts, oil orany other cooling devices are somewhat open 
to objection. Given large radiating surfaces inside and out, combined 
with ample ventilating spaces through which currents of fresh air 
can continually pass, this type shonld give аз good results as either 
of the former. 

The following table gives the comparative costa for the various 
types of a 250-K w. equipment working at 5,500 volts and 50 
periods :— 


Three-phase Three single-phase 
transformers, transformers. 
£ per kw. £ per кх. 
1. Oil cooled ... as ... 8 14 
2. Cooled by air- blast. . 78 117 
3. Natural cooled Se „% 9 1:5 


Switchyear.— Position of Boards.—It willbe found convenient to 
place the high and low tension boards on different galleries, on the 
same level, with easy means of communication between the two. 
This arrangement, besides having the advantage of separating the 
high tension and low tension gear, will facilitate the wiring of the 


station and avoid any dangerous crossings of the cables. 


Type of High Tension Board.—Three distinct types have come 
withiu the author's experience, viz., the flat board, the multi-frame, 
and the cellular or compartment board. The former is quite unsuit- 
able for high preesures ; several modifications of this type, however, 
are in use. | 

The multi-frame " type of board may be said to represent very 
largely the Continental practice, and consists of practically two or 
more distinct frameworks, the first carrying the marble front on 
which are mounted the switch handles and instruments worked off 
transformers. The second framework may be bshind or above the 
former, thus forming a second gallery. This latter carries all the 
high tension work. Thistype has the disadvantage of taking up 
considerable floor space. Next to safety should come efficiency and 
reliability, and on these poiats the multi-frame board gives excel- 
lent results. 

The “cellular and backless” type of board in one of its par- 
ticular forms is well known in this country. Its arrangement 
is too severely compact for the higher pressures and powers, and 
repairs are not easily effected when required, but the saving in 
floor space is considerable, which is a consideration when sub-station 
sites are restricted in this respect. 

Arrangement of Bus-bars.—Simplicity, аз far asit is compatible 
with reliability of supply, is essential. With a mixed system the 
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author considers that this is fairly obtained by using one set of bus- 
bars for lighting and another set for traction, every feeder and 
every machine being provided with “change-over” or selector 
switches, so that they can be connected up to either set of bus-bars. 
In effect a set of duplicate bus-bars is thereby provided. In the 
case of a lighting system only, it is still advisable that a duplicate 
set of bus-bars should be provided. Such 2n arrangement is in the 
author's opinion preferable to the so-called ring systems with dis- 
connecting links. 

If fuses be decided on, then two conditions may be laid down as 
essential :—(1) They must open circuit cleanly and without enabling 
arise in potential to take place. (2) They should be severely 
isolated from the rest of the high tension gear. They sbould also 
be in duplicate. 

Excessive rises in pressure on interrupting the circuit are not 
experienced with oil-break fuses, but whether this or tbe ordinary 
type be adopted, the employment of spark gaps in addition on the 


R, Resistance = four times full load current of generator; o, Generator 
1, 2, 8, Phases. ' 


Fia. 2. 


system is to be recommended. From the author's recent experience 
he is inclined to the conclusion that fuses are not to be relied on in 
extra high pressure work, and that the substitution of an over- 
load“ oil-break automatic switch with time limit and mechanical or 
electrical control attachment will give the best results. Such an 

ement should be fitted to each high-tension machine in the 
sub-station, the high-tension feeder ends being connected straight 
on to tbe bus-bars, and controlled by automatic oil circuit-breakers 
of the over-load type at the power house end only. 

For the protection of high-tension over-load circuit-breakers in 
the event of а feeder breaking down, and to ensure their reliable 
working, the arrangement shown in fig. 2 has been adopted in one 
or two systems in America, and is to be used on the Metropolitan 
District Railway, London. Between the centre point of the star 
winding of the main generator or the sub-station converters and the 
earth bar, a resistance is inserted which will only carry. four times 
the full load current of the machine. As three-core feeder cables 
rarely break down between cores, but generally to earth, theamount 
of current passing can only with this arrangement equal four times 
the full load current of the generator. 

Synchronising.—The tendency appears nowadays to be in the 
direction of synchronising at the line voltage. There appears to be 
little to recommend this, and it certainly is desirable on the grounds 
of safety to work off Jow-tension synchronising bus-bars. 
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Fra. 3.—Вов-втлттон ON THE N.E. Rarrway. 


High-tension switchgear appears to be passing through a transition 
stage ; designs seem to be changing almost every year, and nothing 
can be called standardised іп this direction. Probably the design 
of the future will be one that combines the cellular or compartmental 
arrangement with 1emote control; 


ExAMPLBS OF ROTARY EQUIPMENT. 


Fig. 3 shows the general arrangement of one of the rotary sub- 
stations in connection with the electrical equipment of the North- 
Eastern Railway. The size of rotaries employed is 800 Kw. with 
three-phase connections. All the high-tension gear is placed down 
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Fig. 4. 


Cable Charging Gear.—The author believes that in the majority of 
cases there is probably no need for this provision, and be would 
instance the Central London aud Glasgow equipments, with high- 
tension feeders some four to five miles in length. American practice 
is decidedly opposed to the instalment of this apparatus. 


one side of the station, and the low-tension gear on the opposite 
side, with the rotaries and their accompanying transformers between. 
The incoming high-pressure feeders are fitted with spark-gaps, 
provision being made by means of isolating switches to allow of 
their inspection while the feeder is alive. The feeder switches 
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are of the oil type, capable of breaking the maximum current of the 
station, and electrically operated from the low-tension board. Iu 
connection with these switches are reverse current relays, which 
automatically open the switch should the current reverse. The 
main high-tension bus-bars are placed on the top gallery aud 
enclosed in fira-proof cubicles—the main switches being situated on 
the intermediate gallery ; the fireproof wall supporting the- high- 
tension gear is built of cement blocks, with partitions between each 
phase and each circuit. Electrically operated switches are placed 
in the circuit between the high-tension bus-bars and the primaries 
of the transformers, fitted with time limit over-load cut-outs, the 
eecondaries being connected straight on to the slip-rings of the 
rotaries. Provision is made for all high-tension circuit breakers to 
be inspected and cleaned with safety, by means of isolating 
switches. 

Tbe main transformers are of 280 kw. each, with a voltage ratio 
of 5,500/360, working at a frequency of 40. They are oil insulated, 
of the self-cooling type, and are connected up in “ delta.” 

The rotaries are started up by means of induction motors mounted 
on an extension of the armature shaft, separate step-down trans- 
formers being provided for the supply to these motors. The 
machines have an efliciency of 93:44 at three-quarter load to 93:04 
per cent. at one-and-a-half times fall load. 

The low-tension switchboard, besides containing the ordinary 
panels for operating the direct-current side of the rotaries, comprises 
the panels for the operation of the oil switches on the high-tension 
feeders and transformers. 

Fig. 4 shows another typical general arrangement for a large 
capacity rotary sub-station, very similar tothe foregoing. The main 
bigh-tension bus-bars are, however, placed below ground floor, 
single three-phase transformers are employed, and the cooling of 
the latter is effected by means of a separately driven blower set. 

Reactance coils are used in conjunction with the rcutaries for 
traction purposes to obtain the compounding effect; these react- 
ance coils would be replaced by induction regulators if the 
machines were used for lighting purposes. The low tension switch- 
gear is similar in all respects to that of an ordinary direct current 
station. 

The negative pole of the rotary being directly connected to the 
negative bar and earth without introducing any switch, the 
secondary of the transformer is permanently earthed through the 
machine, and forme a safeguard in case tbe high tension winding 
of the transformer should break down on the secondary. This 
arrangement very much simplifies the switchgear, as the equaliser 
switch is mounted on the rotary itself, the equaliser bar and negative 
bar being placed in a pit cloce below the rotaries, leaving only 
the positive single-pole switch and bus- bar to be placed behind the 
switchboard proper. 

It is preferable that the high tension transformers in sub-stations 
of this type should be placed in the same room as the rotary con- 
verters themselves. It is quite possible for a serious fire to start 


without the fact being known when tbe transformers are contained . 


in а separate comparument, whereas, when they are readily seen, 
пе can be cut off from the line on the slightest indication of a 
fault. 

In the sub-stations for the Liverpool and Southport line of the 
Lancashire and Yorkshire Railway Co.,* the equipment consists of 
four 600-Kw. six - phase rotaries operating at 25 cycles, and producing 
direct current at 600 to 650 volts. | 

Three single-phase transformers of 200-Kw. capacity connected up 
in mesh are employed for each unit. They are of the air-blast 
cooled type. 

The high and low-tension switchboards are placed together in one 
long line. Beneath the н.т. portion of the gallery is a fireproof 
chamber in which the oil switches and other нт. gear are placed, 
the whole being worked mechanically by operating levers from the 
panels above. All instruments are low-tension, being worked throogh 
transformers. 

(To be concluded.) 


BOILER HOUSE ECONOMIES. 


By Ккаіхагр S. Downs, M. I. E. E., Borough Electrical Engineer, 
Southport. 


(Abstract of paper read at Sheffield, July Ist.) 


THE problem is to deliver a unit of electricity at the station bus- 
bars, with the minimum number of 1b. of coal, and this question is 
the most difficalt one the engineer bas to face in the power house, 
but the one most likely to give the best money return for the time 
expended on it. Coal in some cases accounts for 50 per cent. of the 
total costs. The great majority of stations burn bituminous 
sleck, costing from 6s. to 12s. per ton delivered in the bunkers. 
Where the railway rate is bigh and smoke conditions stringent, 
Welsh coal is used ; in а few cases where it is available, smudge, or 
low grade fuels are burned. This point is entirely settled by local 
conditions. 

Assuming bituminous slack 1s used in a well-designed condensing 
station, with economisers and superheatets, and а load factor not 
less than 15 per cent, coal ought not to exceed 5 lbs. per unit, 
including all the losses between the furnace and the engine. 
Several private industrial plants are now generating a unit of 
electricity with 3 lbs. of cheap slack. The results are excellent, but 
under the ваше conditions one could do better. 

It is necessary to have a rigid weekly analysis of unite generated, 
together with coal and water used. It is possible for all to obtain 
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the weekly consumpticn of coal, and thereby calculate the lb. of 
coal per unit generated. 

The measurement of water is not such a simple matter. Several 
stations have recently had water meters fixed ; in some cases to each 
boiler, and in others to the main feed ranges. The author tried 
several types, but found after a few weeke of constant running that 
water was passing without being recorded. | 

The Effect of Output and Load Factor.—'The stations having the 
largest outputs and the highest load factors show the best coal 
resulte, The coal bill of a station in ite early stages, before the 
output has reached a reasonable figure, is often abnormal, owing to 
its being ready to supply before there is much demand. Tbe con- 
ditions are not favourable to economical running, as the fuel 
required for banking, keeping steam on ranges, &c., is out of pro- 
portion to the output. - 

The effect of а bad load factor is more pronounced in the boiler 
house than in the engine room. 

With graduated ві 's of units it is possible to run the generating 
plant in a fairly economical manner. If a boiler is overworked, 
resulting, of course, in inefficiency of the heating surface, the 
relative loss by radiation is very much reduced. р 

The number of boilers under steam should be kept to the mini- 
mum possible, and some method of assisted draught fitted te help 
over the peak of tbe load. 

With the class of slack usually burnt, under natural draught, the 
boiler duty is much lower than the maximum; in many cases the 
number of boilers under steam could be reduced 25 per cent. The 
author's station has Lancashire boilers, and the coal for lighting and 
banking fires in the winter months amounts to between 5 and 7 per 
cent. of tbe coal consumed. 

Bonus System for Firemen.—The personal factor in the form of 
the fireman has the greatest influence after output aud load factor. 

In a test quoted by Mr. Bryan Donkin, four good stokera were 
put to fire the same boiler—a two-flued 30 ft. Lancashire—under 
the same conditions. There was a difference between the most and 
least expert of 23 per cent. in capacity and 18 per cent. in economy, 
а saving of £7 to £8 per wack with coal at 10s. per ton. The 
man who actually burns the coal is the one who can effect the 
economies. 

When tbe engineer bas convinced himself that there are no 
leakages through the brickwork, when the dampers are easily 
accessible, draught gauges have been fitted to the chimney and each 
boiler, aod a CO, recorder has been fixed, he has done all that can 
be foreseen, and the rest must be left to the leading firemen. | 

A pecuniary incentive isa great help towards reducing the coal 
bill. If central station has not reached what it considers its 
minimum coal consumption, it is worth while paying at least 2s. to 
save 20s. worth of coal, which it could not otherwise do. The lb. 
of coal below which а bonus is given has been fixed for the next 
financial year at 65 lbs. for the summer months, and 5:5 for the 
winter months. 

Superheating.—No praotical difficulties are experienced in using 
а moderate superheat up to 500° F. The saving in coal and steam 
may amount to between 10 and 20 per cent., aud is greater where 
the engines are working under uneconomical conditions, and where 
а steam ring is in use, or the steam rarges are inordinately long. A 
superheater sttached to a boiler may abstract 10 per cent. of the 
beat in the flue gases, and reduce the efficiency of the boiler by this 
amount; but as this 10 per cent. extra beat in the steam may reduce the 


engine losses by 20 per cent., the net gain is very great, and alone 


would warrant adoption. The saving in steam is greater than the 
saving in coal, due to fuel being required to obtain the superheat. 

Many stations are now working with superbeaters in side fluer, 
which only increase the temperature some £0? Е. The gain in 
economy, though great, could be increased a further 5 per cent. by 
raising the superbeat au additional 50° F. at the engine. 

The author has superheaters fitted in the downtakes of all his 
Lancashire boilers, and has been able, by adding firebrick com- 
buetion chambers, to raise the temperature of the steam leaving the 
superheaters from 80° Е. to 150° F. Superheaters fitted in this way 
give a fairly constant degree of superbeat, and require practically no 
attention. 

The author is of opinion that where a high superheat of constant 
temperature is required, as in pure turbine stations, separately fired 
superbeaters would be preferable. 

Mechanical Stoking and Forced Draught.—To what extent does 
mechanical stoking influence the coal consumption in central 
stations? Where the coal has to be thrown into the hoppers by 
band there is no saving in labour, and it is doubtful whether any 
economy can be shown over hand-firing when tbe interest, repairs, 
and cost of running dre taken into account, while, on the other 
hand, there may be obvious disadvantages. 

А cbimney is а rough-and-ready way of inducing the air to flow 
into the furnaces with sufficient velocity to cause the fuel to 
burn; it bas the merit of being absolutely reliable, and the upkee 
is nil. Energy must be expended in bringing the air to the coal, 
but as a chimney may require 20 per cent. of tbe heat units in the 
coal, this work may be carried ont much more efficiently by other 
means. 

The apparent advantages of foroed draugbt are: — 

1. окнаш power may be increased 30 to 40 per cent. without 

njary. 

2. Higher temperature of combustion, giving a higher evaporative 

effect for the fual. 

3. Air supply under control. 

The furnaces usually fitted by boiler makers are only suitable for 
burning anthracite coal, or coke, Ac the majority of boilers 
burn bituminous coal, the efficiencies are extremely low, but could 
К ralsed it the furoacen were designed to suit tbe class of fuel 

urned. 
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In a coal containing over 10 per cent. of volatile hydro-carbon, a - 


high temperature in the combastion chamber (approx. 1,100° F.) 
is absolutely necessary for combustion. In most furnaces, when 
the gases have distilled, they immediately come in contact with 
water-cooled plates, and are reduced in temperature before 
combustion takes place. Until the temperature of combustion 
is raised sufficiently high, the thermal efficiencies of boilers 
burning this class of fuel will remain in the neighbourhood of 
50 per cent 

Fuel Analysis.—It is essential that the quality of the coal used 
should not be frequently changed, otherwise firemen cannot obtain 
the best resulta. 

Calorimeter tests of small quantities of coal are not of much com- 
‘mercial value, because the thermal value of bituminous fuel is aug- 
mented by the hydro-carbons, a large proportion of which escape up 
the chimney without parting with their heat. The calorific value of 
some soft bituminous coal is equal to that of hard South Wales coals, 
but, in practice, tbe evaporation is much lower. If we obtain the 
percentage of moisture under similar weather conditions by drying a 
known weight of slack, and also ascertain the percentage of ash, it 
is possible to keep a reasonable check on the deliveries. In the 
author's opinion evaporation teste made under similar conditions 
give the best practical result. 

Where а contract is placed with а colliery, fewer deviations in 
quality are to be expected than where supplies are obtained from a 
coal merchant or colliery agent; where the colliery works only one 
seam of coal the conditions are even more favourable. Southport 
has placed a contract with the nearest colliery under the latter con- 
ditions, and tests carried out by Mr. J. B. C. Kershaw, F. I. C, on 
samples delivered over six weeks show the qualities to be practically 
identicaL { XE 

Analysis of Flue Gases.—For a complete analysis of the exit 
gates from a boiler it is necessary to know their chemical consti- 
tuents, temperature and the draught. To obtain the greatest boiler 
efficiency the excess of air must be kept as low as posable, 
and this can only be ascertained by individual teste, and depends 
upon the quality of coal and the draught available. Every pound 
of air which passes through the boiler in excess of the theoretical 
quantity nts a dead loss, as this air has to be heated up from 
the temperature of the atmosphere to the temperature of the exit 

To obtain perfect combustion of the fuel, as much oxygen 
as possible should combine with thé carbon to produce carbonic 
acid. For practical purposes, the amount of carbonic acid produced 
is an index to the state of combustion. Under theoretical con- 
ditions without excess air, 19 per cent. CO, would be produced, but 
in every-day work one might with reasonable attention obtain 12 
per cent. CO, with an exit temperature of 600° F. The difference 
between 8 per cent. and 12 per cent. CO, represents a loss of 8:5 
per cent. of the fuel burned.. | 

Many works bave recently fitted up recording apparatus to 
ascertain this percentage, and in most cases the results have been 
eminently satisfactory, and have well justified the outlay. 

This arrangement for analysing the gases is more convenient than 
the “enap” method, and the readings are for all practical purposes 
correct, bat can be checked by direct analysis. 16 is possible to 
connect the apparatus to each boiler in turn, and by reducing the 
air leakages, altering the thickness of fires, &c., to raise the average 
percentage of СО, considerably. Without some apparatus of this 
character it is not possible to keep a close watch on air leakages. 
Most boilers are surrounded by a quantity of brickwork which is 
notoriously porous, and as this brickwork is subjected to great 
changes of temperature, the air leakage becomes excessive unless it 
is receiving constant attention. Air leakages being inwards are of 
an insidious character, as they do not show themselves but have to 
be searched for. 

When boilers are shut down under natural draught, there is 
always considerable air leakage into the main-flue, even when the 
dampers are closed. Sliding dampers require to be an easy fit in 
their frames, but in moet cases this is overdone; an improvement 
on the usual type of damper might be easily fitted. The brickwork 
round damper-frames is difficult to inspect; generally on being 
opened up it is found to pass cold air at every joint. This air has 
a considerable cooling effect on the gases; it decreases the draught 
and lowers the economiser efficiency. To what extent this cooling 
is possible, is shown by the following figures taken by the author 
from a range of six Lancashire boilers, No. 6 being nearest to the 
economisers. - 

Boilers Nos. 5 and 6 under steam. . 


Temperature of exit gases taken in side fiues at a point 
12 in. on boiler side of dampers, 


Average temperature of exit gases... ids .. 729 F. 
Average temperature of exit gases in centre of main ö 
flue opposite No. 6 boiler А .. 814° Е. 


Average temperature of gases entering economisers 496° F. 
Average temperature of gases leaving economirers 291° Е. 


The stream of cold air leaking past the four standing boilers 
passing ор the centre of the main flue, and mixing with the hot gases 
from Nos. 5 and 6 boilers, reduced their temperature 233° in 10 ft. 
of flue. The fall in temperature through the economisers was only 
20b, If it is not possible to prevent these air leakages at the 
dampers, on shutting а boiler down for any length of time, it is 
advisable to brick up the furnaces. 

The autbor has bad one form of CO, recording apparatus fitted in 
his boiler house for the past eight months, and bas found it ex- 
tremely useful. When first installed it was impossible to get more 
than from 2 to 3 per cent. СО; from certain boilers ; on tests he has 
since obtained 15 to 16 per gent, as a maximum, but the average 
daily running works ont at about 10 per cent. | 

Auritiary Plant.—Mechanical stokers, economiser scrapers, coal 


elevators, and ash conveyers are now generally electrically 
driven. Most stations, however, still have steam feed pumps, 
which are notoriously inefficient, and may require from 24 to 34 
per cent. of the steam generated. With a careful sub-division 
of electrically driven feed pumps, this may be reduced to 
14 ver cent. 

Feed Water Purification and Heating.—In every case where water 
is treated, it should be done externally, before entering the boiler. 
For economical steaming, a boiler should be clean inside and out, 
because the transmission of heat is rendered easier, and the evapora- 
tion is increased. 

It is a generally accepted fact that no economy can be obtained 
by raising the temperature of feed water except by heat which 
would be otherwise wasted. Is it possible, by baving separately 
fired feed heaters in series with economisers, to put the water 
into the boilers at the same temperature as the steam, and so 
obtain more duty per boiler, and reduce the number under steam, 
thus effecting a saving in coal? The true function of a boiler 
would then be steam raising, and not feed heating in addition. 

Prevention of Radiation.— When the boilers and piping bave been 
covered with the most suitable material, it is necessary to have the 
latter periodically examined and repaired, as it is usually of a 
perishable nature. When it is enclosed in a metallic envelope, much 
waste may be caused if there is contact between the piping and the 
shield, which may be at nearly the temperature of the stenm. Con- 
densation may be reduced one-half if the valve bodies and flanges are 
covered. The joint itself may be left exposed, but with superheated 
ateam there is little trouble from leaky joints, if the ranges are well 
drained. 

Conclusions.—Perfect combustion of fuel cannot be obtained in 
any form of boiler, but it ought to be possible to considerably raise 
the low thermal efficiencies at which most of them are working at 
the present time. The two essentials are:—The highest possible 
initial temperature in the combustion process, as the heat trans- 
mission between the water and the hot gases is directly propor- 
tional to their difference of temperature; and а high temperature 
in the combustion chamber, so tbat the volatile gases are not cooled 
down before combustion takes place. То obtain fall value from 
bituminous coal is ап exceedingly difficult matter, and the 
numerous papers which have dealt with this problem do not assist 
us much. 

The subject is usually dismissed as follows: —“ In a properly 
constructed furnace these valuable hydrogen units can be utilieed 
to their full value, but time does not permit of going furtber into 
this matter." What engineers are seeking ів the properly constructed 
furnace, suitable for the particular class of slack to be burnt. 

Electrical engineers have made great progress in tbis special 
branch of steam engineering, due in great measure to the fact that 
they are the largest purveyors of energy in а form which is readily 
and accurately measured. Before the advent of electricity supply, 
these investigations were entirely in the hands of marine and water 
engineers, who were restricted to measuring their energy in 
indicated horse-power-houra, which is neither a convenient пог 
particularly accurate method. 


Mr. F. A. NzwrisGTON (Edinburgh), in opening the discussion, ex- 

pressed his belief in the efficacy of economies at the boiler house end, 
rather than at the meter end. He did not think much of the bonus 
system, which should be applied all round, if adopted at all. Io 
regard to mechanical stokers, maintenance was their greatest draw- 
back with high rates of burning. His stokers cost, on an average, 
6°68d. per ton of coal burned, from the above cause, although be 
expected to reduce that figure shortly. The firing and trimming 
also cost an additional 8:684. per ton. Че thought there was an 
opening for gome automatic means of signalling the emission of 
smoke from the chimneys. With marine boilers trouble arots 
through leaky tubes, when induced draught was used, and so 
he preferred natural draught. It was necessary to consider the 
expense of installing CO, recorders in a large plant. 

Mr. STROMEYER emphasised the value of continuous boiler tests, 
they enabled & knowledge of stand-by losses to be obtained. 
Boiler bouse records were also valuable as а source of insiruction 
to the staff. Не pointed out that, in regard to bonuses, coal mer- 
chants frequently offered an inducement to stokers to burn more 
coal, but a bonus system, if effective from the manager's роіоё of 
view, was a valuable means of economising. He recalled that in 
such a system, a reserve fund of £2 bad been instituted for the 
purpose of meeting any fines incurred for smoke nuisance. In 
regard to induced-draught marine boiler plants, Messrs. John 
Brown & Co. were exclusively adopting this type, which was 
capable of being forced enormously. He did not quite agree with 
the plan of having the same type of boiler for peak and level 
loads, 

Mr. S. E. Евррек (Sheffield), speaking on the question of 
mechanical stoking, mentioned that with their marive boilers some 
four or five years ago, they obtained an evaporation of 11,000 lbe. 
of water per hour, the efficiency being below 70 per cent. After 
fitting machine atokers, the evaporation rose to 15,630 lbs. with 
an efficiency of 72 per cent; the further addition of heated air 
supply, increased the evaporation to 17,652 lbe, and special teste 
had shown as much as 18,312 lbs. of water per hour, the 
efficiency being 79 per cent., whilst 47 lbs. of coal per hour was burnt 
per sq. ft. of grate area. The steam шей for maintaining the 
draught amounted to 3:5 per cent. of the output. 

Mr. Dnorrr HaLPIN gave some resulte obtained at Frankfort 
Exhibition in regard to decreased efficiency through air leakage, 
and commended the advantages of live steam heating. 

Mr. Korn (Babcock & Wilcox) thought that CO, recorders were 
good in that they enabled the fireman to see graphically how things 
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were going on. Bonus systems had proved advantageous, but the 
bonus must be appreciable if it was fo bo. of use to the fireman. He 
favoured mechanical stokers, to which the only drawback was the 
lack of a universal type, and expressed his belief that only those 
plants where mechanical stokers were adopted could obtain really 
low fuel costa. 

Mr. J. B. C. Kensuaw, in the course of some remarks, pointed 
out that a saving of from 5 per cent. to 12% per cent. on their costa 
per unit was open to all engineers who cared to psy more attention 
to obtaining the best conditions of combustion. He referred to the 
importance of maintaining the highest possible temperature in the 
furnaces, а result greatly retarded by excessive air supply ; also to 
the great discrepancy between the actual amounts of CO; in the 
ga£es— say, between 3 per cent. and 7 per cent.—as compared with 
tbe maximum possible, 14 per cent. Contrary to the author's 
conclusion, he believed tbat constant sampling and testing of fuels 
were necessary. In regard to tests for carbonio acid, he inclined 
to the belief that air leakage in the long connecting pipes was 
responsible for the low percentages of carbonic acid obtained by 
Mr. Downe. In concluding, he recommended to engineers a device 
in use in Belfast for showing the firemen, when at work, the con- 
dition of the chimney tops; this merely involved the fixing of & 
couple of cheap glass mirrors and one or two holes in the roof, 80 

ав to reflect the view in the required direction. 

Mr. Tare (Salford) referred to the question of mechanical 
stokers, which he found cost in upkeep and repairs 1:8d. per boiler- 


hour, or 34d. per ton of coal burnt. The use of CO, recorders had 


enabled а considerable economy of fuel to be effected in his station. 
The auxiliary plant at Salford, all electrically driven, took some 
55 per cent. in summer and 73 per cent. in winter of tbe total power. 

Mr. SuGDEN thought that tbe average stoker was underpaid, and 
that as a result intelligence was lacking—an improvement in this 
direction would also lead to economy in fuel consumption. 

Mr. Downs, in replying, stated that both engine drivers and 
stokers received the same pay in his station, and he recognised that 
the latter had the hardest time. The addition of mechanical stokers 
had increased the evaporation of the boilers at Southport, which was 
a valuable result. 


f 


SIMPLE STORIES. 


By "INNOCENS." 


5.—ALICE IN BLUNDERLAND. 


“The cordon which shields the property of the municipal trader 
has, for the moment, proved too strong." — Leading Article, ELBO- 
TRICAL Review, July 8th. - 

“ Good gracious, what was that!“ said Alice. 

- Theelectric car into which she bad been put by the March 
Hare came to a sudden standstill, and the light went ont. 
At the same moment she heard a shrill voice outside scream- 
ing, "* You / n', come by! You can’t come by! You 
won't come by! n'! Can't! Won't!” And she heard 
the voice of the Baby crying. So she knew that the Queen 
of Hearts was outside, and that she was in a terrible passion. 


The White Rabbit, who was driving the car, tried to 


argue with the Queén, which is always a foolish thing to do 
with a lady! *'*But—oh, my paws and whiskers !—if I 
don’t drive on I don't know what will happen to me! 
Here's Miss Alice been sent expressly by the March Haie to 
see the Mad Hatter. Oh my fur and waistcoat, what am I 
to до?” | | 

* Do what you like, and go where you like," 8 the 
Queen of Hearts, во long as you don't come here. Go 
away, I tell you! Go away! Go away!” 

Alice put her head ont of the window, intending to вау, 
* Now then! Nowthen! What's the matter here? Drive 
on. Stand out of the way there!” You eee Alice was 
very much bigger than the Rabbit or the Queen, and she 
knew it. But when she looked out, she saw that there was 
T weedledum and T weedledee, and the Walrus, and the Car- 
penter. and several more besides Ше Queen, all dressed in 
their very best, with ermine gowns and massive gold chains, 
and all looking very important. So she said instead, Hullo! 
what's this?“ 

* You can’t come here!” screamed the Queen. 

* Nohow,” said Tweedledum. 

Contrariwise,” added T weedledee. 

“ Why can’t I come here?” retorted Alice, who was 
getting angry, as little girls do who are crossed. 

„Because we вау go! yelled the Queen. Tweedledum 
and T weedledee nodded and smiled at each other. 

* Who: аге? you ?" said ‘Alice scornfully. ** You're no- 
thing in size compared to me!" 


„We're the Mayor and Corporation," said ;T weedledum. 
* Big People," said T weedledee. Счогол vo 
* Shall I recite you a little poem about ourselves ?” said 
the Walrus. 
* Yes, let him!“ entreated the Carpenter. 
* Here it is,” said the Walrus, beginning to weep :— 
The Mayor and Corporation they decided to oppose 
All tramway schemes aupported by Electric Traction Oo. o, 
And they petitioned Parliament to pull tbe E.T.'s nose. 
“Shall I go on?” said the Walrus, “ There are twenty 
more verses." 
“Say the last verse," 
impatient. 
When they petitioned Parliament, Committee chucked 'em out, 


And gave the Tramways Company the right to run about. 
But the House gave the Committee such a smack upon the snout ! 


ME Ha! ha!” laughed the Queen. “Very good! very 
g ! 99 

„Very bad, I call it," said Alice. uit , the worst 
poem I have heard for a long time." 

^ Well!” said the Walrus, looking hurt, it's quite as 
good as anything we've done lately." 

* [ can quite believe it," said Alice, politely. 
heard the poem, I suppose І сар go on." 

* Oh, no, you can't!“ they all screamed at ogce. 

* tell you I must! I can't stay here all night.“ 

*'Then you must go round like I do," sobbed tbe 
Walrus, who began slowly to revolve, round, and round, 
and round!” 

* Oh, don’t!” said Alice: you'll make me giddy!” 

„Little girls shouldn't be giddy,“ said the Carpenter, 
reprovingly. 

„And if you can’t get round that way, added the 
Walrus, you must go round, and round, and round—the 
other way.’ 

Just then the Baby began to cry again, worse than ever. 

„Oh, dear!“ screamed the Queen, in terror, I do believe 
the Baby's got an Idea!“ 

Everybody crowded round. It's sme to die, pretty 
dear ! ” wept the Walrus. We've never had an Idea yet 
in dur town that didn’t prove fatal," added the Carpenter. 

* Nohow,” said Tweedledum. 

“ Contrariwise ! " added Tweedledee. 

The Baby screamed louder and louder ; the Queen laid it 
on its chest across her knees and spanked it hard to soothe 
it, till at last the Idea jumped ont. (The Idea is a funny 
little animal of indefinite form, which is often to be found 
on the table at Council meetings.) Everybody listened 
eagerly to what it would say. 

* Bring а tram of your own,” it squeaked in a high voice, 
* and take Alice across the town in that." | 

* Good Idea!” shouted everyone, slapping it on the back. 
In a minute T weedledum and T weedledee, who had run away, 
came back shouting, ‘‘ Here's our tram! Jump in and we'll 
turn the current on—much better Шап yours, more ex- 
pensive ! " 

. Alice began laughing as вооп ав 11 saw it. Why—it's 
nothing but an old soap box on wheels! What a silly, silly 
thing . Pis 

No sooner had she eaid that, than all the crowd of animals 
rushed at Ler. They jumped on her, knocked her down, 
kicking, struggling, and 

Alice woke. 

S What а good thing it was only a nightmare!” said 
Alice. 


replied Alice, who was getting 


“ Now I've 


THE DISSOCIATION OF CUPRIC 
SULPHATE AND THE DECOMPOSITION OF 
ANODES OF COPPER. 


By D. TOMMASI. 


THE remarkable papers published recently by E. Wihlwil in various 
technical journals, have led me to communicate to your estimable 
journal certain facts which I had observod some time before with 
regard to the dissociation of cupric sulphate. I think these facts 
might' be useful in the explanation that scientists have 
sought to give of the secondary reactions that are generated in the 
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electrolysis of a solution of cupric sulphate, or of dilute sulphuric 
acid when an anode of copper is used. This is what I had noticed : 
—A solution of sulphate of copper, chemically pure, on being 
raised to boiling point, became agitated, and after a little while 
precipitated a pale green powder, which was nothing more than 
basic sulphate of copper. The sane effect is observed if we drop 
some crystale of sulphate of copper (from 10 to 15 grammes) into a 
1 tre of distilled water that is boiling fast. 

In order to determine wi at was the quantity of basic sulphate of 
copper formed in proportion to the dilution of the cupric solution, 
I made the followiog experiments :— 

I boiled in a flask with a capacity of two litres, farnished 
with a condenser, a slution containing sulphate of copper, 
16 grammes; distil'ed water, 1,500 grammer. After 7 hours 
boiling the quantity of basic sulphate of copper found was 980 of a 


т me. 

The solution of sulphate of copper, from which the basic sulphate 
had been separated, was sgain heated to boiling point for 3 hours, 
but the liquid was scarcely disturbed. In order to know whether 
the tasic sulphate of copper left in contact with the solution of sul- 
phate of copper for some time cculd become partially dissolved, the 
above experiment was repeatcd with certain modifications. The 
solution (15 grammes of sulphate of copper in 1,500 cb. centimetres 
of distilled water) was boi'ed for 7 hours, and then left alone. 

At the end of three weeks the precipitate of the basic sulphate was 
collected on а filter. It was then washed end afterwards dried at 
100°. The quantity of basic sulphate found was ‘356 of а gramme, the 
diffe rence between this and the preceding experiment beirg at lc ast 
034 of a gramme. 

The liquid from which the basic sulphate had been separated was 
again brought to bciling point for four hours. After having been 
left then for 20 hours almost the whole of the liquid was separated 
from the basic sulphate by decanting, and lastly, the precipitate was 
collect; d on a fiiter. The quantity of basic sulphate found was 
0205 of а gran me. This quantity, deducted from 024 of a gramme 
(004 gramme), represents the weight of the basic su) phate dissolved 
after three weeks cf contact with the sulphate of copper solution. 
From this it fc llows that there is no difficulty in allowing the pre- 
cipitate to fall in the solution during a corsiderable time (20 to 24 
hours), especially if care is taken not to shske the vessel which con- 
tains it. Undcr the same conditions as before, I found the followirg 
quantities of basic sulphate of с pper:— 


Basic sulphate. 
Solution of sulphate of copper at 2 per cent.. 731 gramme. 
19 of "n 4 99 e 1:850 " 
20 » » 8 » —. 2324 ” 
5 б » 16 „ . . 4702  , 


99 82 » eee 5 398 т 


90 ә 
If we carry out these figures to 100 cubic centimetres of cupric 
solution, we get :— 


7 Basic sulphate, 
Solution of :ulphate of ccpper at 2 per cent. 046 gramme. 
” n » 4 » eve 122 » 
39 »? » 8 "н ете 156 99 
99 99 99 16 99 us 813 39 
39 39 » 32 n * 360 99 


The composition of the basic sulphate varies with the concentra- 
tion of the cupric solution ; it ie, as a rule, in proportion to the con- 
centration of the sclution. Thue, for instance. the basic sulpEate of 
copper obtained with a solution of sulpbate of copper at 1 per cent. 
contains 52:1 per cent. of copper, whereas that obtained with a 
ара of sulphate of copper at 8 per cent. contains 61:34 per cent. 

copper. 

I will observe, in conclusion, that a tolution of sulphate of copper, 
even at an ord ii ary femperature, is dissolved in the long run 
with formation of basic sulphate. It is sufficient, in fact, to enclose 
а solution of cupric sulphate in а stoppered flask, or, better still, in 
a sealed tube, in order to obtain, at the end of about a year, the 
formation of a pale green deposit of basic sulpl ate of copper. From 
the above obseivati ns, might we not attribute, for instance, to the 
presence of tle bat ic sulplate of copper the dep orit that is observed 
on the copper ancde during the electrolysis of sulphate of copper cr 
dilute culphuric acid?“ 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in (Ms column should 
be written on one side of the paper. Free use of fictitious names, ¢c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] : 


“Barrzny” writes:“ Can a company with a provisional order, ora 
отротайоп, refuse to supply electricity for a motor-generator on 
the cheaper scale, and if so, can they prevent anyone from 

a business of clargii g accumulators off a dynamo? Of curte the 
co y or corporation charge accumulators, and Lave the monopoly 
for the own for electric supply.” 


* It would be interesting to find ont whether, during the electro- 
lysis of dilate sulphuric acid, with a copper anode, basic sulphate 
of copper would not be produced at the same time as the neutral 
sulphate of copper. | 


% The irtereting question raised by “ Battery " was discussed 
in this column some time ago. The usual form of provisional 
order under wb ich electricity is supplied contains a clause which 
gives the maximum charge which the undertakers may make for 
electricity supplied by them. Subject to that maximum, and to 
the principle that they must treat their consumers equally, the 
undertakers may make what charge they please fer the energy 
which they supply.” As a general rule, owing to the fact that 
energy for motive purposes is used daring the day time when the 
generators at the central station are relieved of the lighting load, the 
undertakers сап afford to make a considerable reduction in the 
price per unit for energy supplied to motors. It is assumed that 
what “ Battery " proposes to do is to take energy at tbe lower rate 
for his mtr - generator, and so icdirectly obtain current for 
lighting his lamps or for charging accumulatcra at a cons:derable 
saving in cost to bimself. Tie vicw has already been expressed in 
this column and ie still adhered to, that the undertakers would be 
quite justified in refusing to supply energy at motor rates when it 
was to be used in this war, 

As to the second question, “ Bat'ery " states incidentally that 
"the corporation has the monopoly for the town for electric 
supply.” This isan erroneous view of the law. No provisional 
order ever granted has conferred upon an electrical company 
or a corporation the monopoly of supplying energy in any district. 
“ Battery has a perfect right to charge accumulators off a dynamo, 
and t» sell the energy so ttred to his neighbours. 


% A. B.“ writes: — I shall be obliged if you will let me know 
(a) whether the manager of the local Electric Supply Syndicate is 
acting within his powers in executing private wiring and con- 
tracting in competition with others whose work he would have 
to inspect and pass? If not, what is my remedy? (b) Does the 
B.0.T. approve of the local supply company passing its own 
work? (с) What is the proper course to take in the cvent of the 
local supply company failing to comply with paragraphs 38 and 46, 
Вес. A, and paragraph 7, Sec. B, of the B.O.T. regulations, Electric 
Lighting Acts, 1882 a.d 1888?” 

, With regard to (a), there is nothing in the Electric Lighting 
Acts to prevent the syndicate undertaking the wiring of premises 
in the manner suggested. If it is allowed by their memorandum. 
and articles cf association, it is conceived that no ebjection could 
be taken. 

With regard to (b), whether the Board of Trade appr.va or nof, 
the Electric Lighting Acte contemplate that undertakers shall make 
and enforce their own rules. If a consumer were dissatisfied with 
the rules made by the undertakers, or if he were in & position to 
show that the wiring put ia by an independent contractor was 
really sufficient, but that the ucdertakers refused to pass it, he could 
proceed against the undertakers for refusing to give bim a supply. 

With regard to (c), if the undertakers refuse to comply with any 
of the rulcs referred to, A. B." will be able to proceed against 
them and recover penalties in a court of summary jurisdiction. | 


NATIONAL TELEPHONE CO.8 STAFF 
DINNER. 


Он Thureday last week the eleventh annual dinner of the 
N.T. Co.'s staff tcok place at the Trocadero, Mr. W. E. L. Gaine, 
general manager, in the cha.r. The company numbered about 230, 
and amongst th.se present were the Rt. Hon. Sir Henry Fowler, 
М.Р. (President); the Rt. Hon. Lord Harris; 8.r Albert Rollit, 
M. P.; Bir Cuthbert Quilter, Bart., M. P.; Sir J. T. Woodhouse, M. P.; 
Mr. George Franklin (Vice-President); Mr. C. S. Agrer, and Mr. 
W. A. Smith. Of the staff, which now numbers over 12,000, there 
were present Mr. Albeit Anns (secretary), Mr. Frank Gill (engineer- 
in-Chief), and the principal с сеге from tL e company’s head offices 
and centres throughcut the Uni:ed Kingdc m. 

The chairman proposed the loyal toa-ts, which were duly 
honcu:ed, after wLich came the toast cf "The National Telephone 
Co.” Mr. Gaine, in introducing his annual budget, stated that the 
company now had in Gr. at Britain and Ireland, 1,095 exchanges, an 
increase of 45, as compared with the preceding year, and 300, Oc O 
tubscribera’ sations, an ;ncr.a:e of 40,000. Daring the year no 
fewer than 938,0С0,0С0 te;eph.nio meesages had been transmitted, 
at a ccst «f 41d. each, showing on increase of 95,060,000; in con- 
trast with this extraordina: y traffi-, the number of inland telegrams 
transmitted by the Po.t Office amounted to only 84,000,000. Mr. 
Gaine said he was not good at figures—a s atement received with 
cheers— but since the fi. st staff dinner was held 10 years ago, the 
number «f exchanges Lad inc.ea«d by 103 per ant; tle 
numter of "itations from 80,060 to 300,010, an increase of 
275 per (ent.; ihe Lumber of meses ges dealt with from 245 to 938 
milli.ns, ап incrcase of 288 per cent.; and tLe gro:s revenue from 
£750,L00 per annum to £2,000,0C0, while tie cost per me. sage had 
deoreas.d from 72d. to 41d. 

The company hid as usual had many diffi. ulties to conterd with 
duriig the past year; as to the fu:ure, he w.uld say nothing. The 
telephonic service «f this country was now in advance of that of 
any other European country, though he regreited to say that it was 
behind that of the United States; that was the fault cf those who 
expected o.e to make bricks without straw. The company was 
never in a sound.r financial pos.tion than at the present time. 
Regarding its rclations with the Post Office, he thought that no settle- 


[Vol. 55. No. 1,390, JULY 15, 1904. 


120 THE ELECTRICAL REVIEW. 


mert would prove satisfactury which did not ensure the continued 
extension and improvement of the telephone service. 

Replying f. r the company, Sir Henry Fowler said that Mr. Gaine 
had by no means overs‘ated the pcsition of the company. Until 
recently it had been the best bated company in the kit р {ош, but 
of late, thanks to its excellent ma azement aad improved service, 
its unpopularity had sub ided. Не protestid against the manner 
in which the company had been treated as thorgh it were a 
national enemy; the company had maintained the telepbone eer- 
vice all over the country by capital raised by its unaided efforte, at 
small profit to itself, and had carried out all the experimental work 
necessary to the proper development of the sytem, at great cott to 
itself. The number of genuine complairts was decreasing, and was 
infinitesimal in comparison with the enormous score of the business. 

Bir Henry commended the loyal work of the staff, which was 
indispensable to the maintenance of gcod tervice. He knew cf no 
competitors who were supplying an efficient service at really 
eheaper rates. In the United States the telephone companies were 
not hampered by the law, and the nation readily p:ovided capital, 
whereas in this country thousands of would-be subscribers were 
awaiting connection, but could not be connected without further 
capital. He believed, however, а Parliament and the nation 
would do fair justice to the company. 

Mr. George Fiark'in also replied, and attributed the success of 
the undertaking largely to the zeal of the staff, and to the excellert 
mansgementof Mr. Gaine. The daily Press displayed a remarkab'e 
want of kcowledge on the subject of telephony, and Ee wes sure 
that, if it took the trouble to inquire into the matter, its attitude 
towards the company would be greatly modificd. The interests of 
the staff went hand in hand with those of the sharehclders. Less 
red tape, a fair fi: Id, and no favour, were all that the company 
asked for. 

Proposing the health of “The Directors and Other Gueste,“ 
Mr. W. A. Valentine eaid that the:e was а peculiar fascination about 
the telephone industry, which aroused enthut iasm on the раё cf its 
votaries. Тһе complaiats to which they were subjected must be 
considered the penalty of greatness. 

Replying, Lord Harris sympathetically referred to tLe death of 
Mr. J. S. Forbes, a genial comrade and a busincss man of remark- 
able foresight ; and Mr. E. Hey worth, who had beeu in the telephone 
business from the commencement. Had certain action been taken 
last month, no doubt all the directors would bave disappeared ; but 
he was eu e that Mr. Gaine v ould have remained in ‹ йі :е, and most 
of the staff. The growing tendency of Parliament to check private 
enterprise was & grave symptom. It should not be fcrgotten that 
the prosperity of the country tal been built up by private erter- 
prise. He once thouglt that the telephone service cuzht (o be in 
the bards of a Government departmert, b:tafter Mr Gaine's report 
on bis visit to the United Statee, ke bad seen reason to doubt his 
o nelusions. 

Sir Albert Rollit a’so rep'ied in his овоа] Lumorcus vein, ard 
styled Mestrs. Caine, Gill, and Goddard "the three busy Gees.” 
He gave some fatherly advice to the staff, and related a number of 
stories which were ep j»yed by the audience. 

Finally, Mr. L. H. Lowe proposed the Health of the Chair- 
man,” in eulogistic terms, and Mr. Gaine, whose popularity is 
unmistakable, briefly replied. 

A musical programme was performed du irg the dinter and 
between the (oasts. | 

The camaraderie of tke members of tke staff, who all appear to 
know each other, and to keenly appreciste their annual rc ution, left 
no possibility of the functicn being otherwise than higbly кисгєв fal 
and enjoyable. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. THoMPsoN & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


4,660984. ‘Improved means for rupturir g electric circuits.” Р. Н. Tuomas, 
(Date applied for under Patents Act, 1901, June “70, 1963, being date of appli- 
cation in United States.) An invention comprised in application No. 4,6¢3, 
dated February 25th, 1904. June 29th. (Complete.) 

14,433. “Improvements 'n electric ignition lighting and battery charging 
systems, parts of which are applicable for other purposes." I. M. DE HAVILLAND., 
June 270. 

14,442. ''Improved means for e'ectrically connecting railway rails or other 
conductors.” J. S. ALEXANDER. June 27th. 

14,460. “Improvements in or relating to the reduction of the d fference of 
phase in electric current circuits." J. Y. JonNsoN, (Badische Anilin acd Scda 
Fabrik, Germany.) June zich. 

14,466. "Improvements in or relating to electro-magnetic apparatus 
for opening, closing or short-circuiting electric circuits.“ V. A. FYNN. 
June 27th. 

14,504. “Improvements in and connected with elec'rolytic cells.“ J. 
HaRGREAVES. June 28th. | | 

14,510. “Improvements applicable to the trolley pcles' of electric tram- 
oars.” F. Nic noLsoN, June 28th. 

14.519. Automatic electric rail protector." H. SANDERtoN. June 28th. 

14,590. ‘Improvements in branch connections for electric cablet." F. 
ISVERHART and J.J. DossERT. June28th. (Complete. 


14,523. Telephone systems." W. FAIRWEATHER. (American Electric 
Telephone Co., United States) June 28th. (Complete.) 

14,526. “Improvements in controller apparatus." P. 8. BATRETT. June 
28th. (Complete.) 


14.548. Improvements in thermo-electric couples." W.H.BnisrotL, June 
28th. (Complete.) 


14,541. Improvements in thermo-electric couples.“ W. H. Вкізтог. June 
28th. (Complete.) $- 2 _ 


14.545. Improvements in thermo-electric couples or apparatus.“ W. Н 
Bnisror. June 2th. (Complete.) 


14,553. " Improvemeuts in electric burg ar alarms.” A. GETTO. Jane th. 
(Comp!ete.) 


ene " Improvements in electricity meters.” I. O. Revinuiop. June 
th. 

14,568. Arrangement of electric cable working with high voltage.“ Sigwaxs 
SCHUCKERT WERKE G. m. b. H. (Date applied for under Та ente Act, 1901, 
June 290, 1903, being date of spplication in Germany) June 28th. 
(Complete ) 

14,577. ''Improvementa in liquid lift controllers or resistances for use with 
either alternating or direct current circuite.” E. D. Kxiours. June 28th. 

14,097. “Improvements іп and relating to time switches for electric current, 
gas light, or similar purposes.“ F. S. 5мттн and J. Н. Вмітн. June 90th. 

14,617. '' Improvements in the contacts of electric wire connections.” E. 
LvckrT. June*t9th. Complete.) 

14,668. “Improvements in and relating to electro-motor driving." 8, Z. 
DE FrnaNT(, June 29th. i 

14,684. “Improvements іп and connected with dynamc-electrio machines.” 
H. O. FAnnELL. June 30th. 

14,717. * In provements in insulating electric conductors especially suitable 
for the firing plugs of internal combustion engines." J. LEIoRrON and . 
Hacking. June 30. b. 

14,777. ''lmprovements in and relating to electric railways.“ J. C. ANGUS. 
Jane goth. 

14.728. A gravity controlled electrio current indicator with а long range of 
movement.” W. J. Sr.LL. June 30th. 


14.739. Imprevements in electric arc lamps.“ E. A. CanoLAx, (The General 
Elec: ric Co, United States) June 30th. ‚ 

14.784. Improvements in electric arc lamps." E. A. Саволи. (The 
General Electric Co., United States.) June 30th. 

14,735. ‘Improvements in electric arc lamps.“ E. A. CanoLaNw, (The 
General Electric Co., United States.) June 30th. 


14,785. ''Improvem ents in and relating to electric cut-outs and the like.“ 
THE Burrisu Titomsen-Hotston Co., LTD. (Tbe General Electric Co., United 
States.) June 30th. 

14.737. Improvements in dvnamo-electric machires." Tor BRITISH 
Тномхом. Носктох Co., LTD. (The General Electric Co., United States.) 
June 30th. | 

14.738. "Improvements in dsnamoelectrie machines, Tar BRITISH 
THomsox-HovstoN Co, Lro. (The General Electrio Co., United States.) 
June 30th. ) 

11,739. “Improvements in bruch holders for dynamo electric machines.“ 
Тнк British Tromson-Hovusros Co., Liv. (The General Electric Co., United 
States.) June 30th. | 

13,710. “Improvements in electric meters." Tur British THOMSON- 
Houston Co, Lip, (Che General klectrie Co., United States.) June g0th. 

14,713. '"Improvements in or cornec:ed with electric or other railways.“ 
J. E. NEALE. June sth. 

14.761. “Imprevements in or relating to diving gear for electrically 
operated cranes, trolleys, travelling winches and the like," H. J. Happan, 
M. Becker, Germany.) June 3uth. 

14.762. In- provements in electro-magnetic operating devices for levers, 
valves and other mechanism.’ H. J. Harpan, (М, Becker, Germany.) 
June goth. 


14,767. An improved nipple for use in connection with electrical conduit 
tubes and fittings." H. Hirst and C. E. Guantr. July Ist. (Complete) 

14.770. Improvements in electric light reficctore.". Н. Hirsr and J. H. 
CortiNGs, July Ist. я 

14,7846. '"Improvem: nts in and connected with the supply of electric current 
to the ‘live’ rail or wire of electric traction systems.” G. W. PEakp and 
A. M. Martin. July Ist. 

Ў ee "Electrio railway autcmatio feeding appliance.” E. ROTHWELL, 
uly 1st. 

14.806. Impravements in books of memorandum forms for telephone 
messages and holders for same." R. D. Corr. July Ist. 

14.814. Improved clip for clampirg or b nding the trolley wires to fittings in 
overhead wire systems of elcctric traction.” J. H. Lusy and W. HARRIS. 
July 1st. (Complete.) 

14,15. '"Improved section insulator for overhead wire systems of electric 
traction.“ J. H. Leay and W. Harris, July lst. (Complete.) 

14.522. ''Improvements in and relating to electro-capillary apparatus.” 
J. T. ARMSTRONG and А. ORLII G. Ju y let. 

14.529. A new and improved electro-medical apparatus for the curative 
treatment of disease.” H.C. Brain July Ist. 

14,841. ‘Improvements in and relatirg to the regulation of dynamo-electric 
machines." ALLGEMEINE ELERTRICITATS-GESELLSCHAFT. (Date applied for 
under Patents Act, 1901, July 2nd, 1903, Leing date of application in Germany.) 
July Ist. (Complete) 

14,847. "Improvements in electrical fire alarms or thermo-indicatore.” C. 
Суох. July Ist (Con plete.) 

14,879. ‘‘ Improvements in and relating to apparatus forcontrolling the light- 
ing and extinguishing of gas, the flow of tluids or the actuation of electric 
switches, and for analogous uses at pre-determined times." H. W. Harris. 
July 2nd. 

14,911. “Improvements in electric arc lamps." A. BELLARDENT. July 2nd. 
(Date applied for under Patents Act, 1£01, September 5th, 1608, being date of 
application in France.) (Compiete.) 

14,918. “Improvements in and relating to automatic telegraphic apparatus.“ 
А. Damaskixos, July 2nd. (Complete.) - 


—_—_—_——X—X_ 
PUBLISHED SPECIFICATIONS.. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). І 


1903. 


CoNTROLLING Devices For Егкстшс Мотонз, G. А. K. Kohler. 26,278. 
December Ist. | 

Sarery Fuses көп Erectric Circuits. J. Y. Johnson. (Tbe Elektricitits- 
Aktien-Gesellschaft vormals W. Lahmeyer & Co., Germany.) 26,860. 
December 2nd. „ 

Magastto-E.ectric IGN ITioð Devices ron. INTERNAL COMBUSTION ENGINES. 
F. Masson. 26,659. December Sih. 

ELECTRICALLY ОгкЕңАТЕР Raitway Switches, C, W. Brecdlove and R. R. 
Grant. 26,783. December 7th. i 

El. ernie 8anirany OLosETs. J. H. Wilscn. 26,792. December Tth. | | 

TeLernose Systems. W. Fairweather. (The Stromberg Carlson Telephone 
Manufacturing Co., United States), 26,549. December Sth. - | 

SwiTCHING MECHANISM FOR DOUBLE FiLAM& NT ELactrRic Lamps. J. McCullough. 
26,951. December 9ih. (Date applied for under Patents Act, 1902, 
December, 10th, 1902, being date of application in United States.) 

WN DING Moving Corts ғов ELECTRIC Мклвгшхо INSTRUMENTS. R. О 
Heinrich. 27,213 December llth, pe E ao 
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Tue боегу Exhibition (Glue) (омилии -- наах 133 WHILE the paper read by Councillor Blakeway before the In- 
Correspondence... 124  corporated Municipal Electrical Association (see p. 155) cannot 
5 J 125 be said to have shed much light on the dark corners of muni- 
ты: 55 inem i A siccis 190 cipal finance, it may nevertheless be indirectly productive of 
Departmert (fus) (concluded)... — ... 139 good results. We trust that many municipal enthusiasts will 
чере Supply A Accounts a ek 5 t ponder over the questions which the author propounds, and 
Notes see 148 that they may go further towards finding the correct 
зды ур агы i Companies 151 answers than he has. done. To put the matter briefly, Mr. 
8 and Railway 5 192 Blakeway asks of his brother councillors and ratepayers :— 

The Municipal Electrical Convention :— ©“ Where are we? and whither are we going? 
r тые Башршеп адо Working 153 From time to time we have urged in no half-hearted 
ы Financial Position of Municipal Electrical Under- 5 fashion that municipal finance is based upon a false 
The ент o of ч Eartha” оа Feeders and Networks foundation—viz.,. the asumption that a sinking fund 
E NR e ee is equivalent to a. depreciation fund. To argue that 
"Technical Education: The Duty of шй Stato 159 companies are in no better a position is to beg the 
Published | uei | кету А „ a a question ; company shareholders must look after their own 
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will pay the rates, no matter who is to blame. 


interests, and if they neglect them, that is their own affair. 
But in municipal trading it is the ratepayers who have to 
make up any deficit that may accrue, and it is part of our 
daty to uphold their interests when we see them endangered. 
In his paper the author pointe out that 63 out of 155 muni- 
cipal undertakings show a deficit, and, on the average, less 
than 1 per cent. on the capital invested is available for the 
formation of a “ depreciation or renewals fund." The author 
goes on to say: How many of us have such a fund, 
aud is the necessity of having one generally realised ? " 
Very few have one worth mentioning, and the necessity 
of having one, which he clearly perceives, is by 
common consent ignored. The penalty for this 
neglect will fall, not upon the Councillors who have 
initiated it, but upon their successors; but the ratepayers 
It cannot be 
too strongly emphasised that, as Mr. Blakeway says, not a 
penny should be allocated in aid of the rates from the 
surplus, when there is one, until the renewals fund stands at 
a subetantial figure. Fresh capital cannot be raised to pro- 
vide for renewals until the orig nal loans are wip»d out— 
except by deliberate evasion of the regulations of the Local 
Government Board, and the deception of their officials ; -and 
can that finance be called sound which depends upon sub- 
terfage? Is the plant of an electrical undertaking like 
the famous One-hoss Shay, which never needed repair until, 
at the end of its life, it all fell to pieces at once? It is too 
much to hope that electrical plant will la:t in efficient con- 
dition for 30 years. Unfortunately, the author's courage 
failed him ; for when he had put the questions quoted above, 
he eaid that the object of his paper was not to deal with 
a depreciation fund, and “this may be passed over "—the 
old policy of laissez faire, 

With the rest of his paper we are by no means in agree- 
ment; Mr. Blakeway ваув that the main object of the 
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undertakings is to supply curreut for lighting рогроєев, and 
this at as low a rate as possible. We have an idea that 
very many such undertakings are carried on for the glorifica- 
tion of the undertakers, but “this may be passed over." 
The author, however, quarrels with the low prices charged 
for power and traction supply, and appears to be quite 
unable to realise that these are on a totally different 
footing from lighting service. The main object of an 
electricity supply undertaking is to supply electrical 
energy for all possible purposes; if the undertakers 
fail in carrying out this object, the sooner they retire from 
the business the better for all parties. So far from the 
lighting consumers forming a large proportion of the com- 
munity, they are but a very small percentage of the rate- 
payers. "The latter take the responsibility and the risks, and 
the business must, be carried on upon business lines for their 
benefit, not for the benefit of the lighting consumers only or 
even primarily. Electric tramways are far more beneficial 
to the general body of ratepayers than private electric light- 
ing, and on this basis the tram ways should have the pre- 
ference, if preference is to be allotted. As for the power 
load, it seems clear that Mr. Blakeway does not use electricity 
for this purpose; presumably he is a lighting consumer, 
judging by the exaggerated claims which he puts 
forward on  bebalf of this clase. But who pays 
the heaviest rates; the private lighting consumer or the 
manufacturer? The latter gives employment to thousands 
-of the ratepayers, whose interests coincide with his. Cheap 
power is a necessity of modern times, and carries with it 
innumerable benefits affecting the health and comfort of the 
working classes. The lighting consumer is usually well-to- 
do, and is less in need of solicitous consideration than the 
tramway passenger or the factory hand—yet he is coddled 
as though he were the be-all and end-all of electricity supply. 
We protest against these false ideas of the fufictions of such 
ап undertaking, nowhere more out of place than when enter- 
tained by the very representatives of the people. And we 
urge clore consideration of the pregnant paragraph with 
which Mr. Blakeway ends his paper :— 

* Unless we are all careful and prudent, we shall find our 
capital expenditure grow beyond a remunerative point ; we 
shall also in the more or less near future, have to face within 
the periods of our borrowing powers, heavy renewals; and the 
pointe raised in this paper are crystallized in the question, 
will our present and prospective revenues оп their present 
basis meet the demand ?” 


THE case of the Mayor, &c., of Norwich 
v.the Norwich Electric Tramway Co., a 
report of which appears in another column of the present 
issue, illustrates with tome force the nature of the responsi- 
bilities which are imposed upon an electric tramway com- 
pany in the matter of road repairs. Theaction was brought 
by the Corporation of Norwich to recover certain expenses 
incurred by them in the repair of а road along which the 
defendant company had laid a line. It appeared that the 
road round the metals was paved with stones, while the 
space between the track and the kerb at either side was 
filled with macadam. Owing to the macadam falling into 
disrepair, there was a drop between the stone pavement 


The Maintenance of 
Tramway Track. 


and the macadam, which rendered the road dangerous. 


to passing traffic. The Corporation having levelled up 
the macadam so as to make a clean junction between the 
macadam and the pavement, bronght this action to recover 
damages from the company. It is provided by Sec. 57, 

Sub-sec. (5), of the Norwich Electric Tramways Act, 1895, 

as follows :—“ If the company fail to maintain and keep in 
good condition to the satisfaction of the Corporation 
(5) the junction of the paving laid and maintained by the 
company with the surface laid and maintained by the Cor- 
poration, the Corporation may, if they tbink fit, themselves, 
at any time after seven days’ notice to the company, do the 
work necessary for the repair апа maintenanoe of the road, 
and the expense reasonably incurred by the Corporation in so 
doing shall be repaid to them by the company, with the 
addition of 5 per cent. of such expense.” Having regard to 
the somewhat stringent provisions of this section, it is not 
surprising that the learned judge who tried this case (Mr. 

Justice Phillimore) gave judgement for the plants making 
& declaration in the following form :— 

“ That the obligation of the company, under Sec. 57 (5) 
of the Norwich Electric Tramways Act, 1897, to maintain 
and keep in good condition the junction therein mentioned 
extends to cases where, by reason of the presence of tram- 
ways in в road, the traffic in such road has caused the sur- 
face laid down and maintained by the Corporation to become 
worn down below the level of the paving laid and 


maintained by the company, and involves the maintenance 


by the company of a uniform and unbroken contour of such 
surface and paving, whether that is to be effected by the 
raising of the surface immediately adjoining such paving or 
the lowering of the paving itself." 

We do not know of any case in which the liability of а 
tramway company has been made so extensive. It practi- 
cally amounts to a declaration that they must keep the entire 
road in repair. ©“ Repair," moreover, involves something 
more than liability to renew the macadam or the paving setts 
when they fall into decay. If the surface of the road becomes 
Blippery, во ав to be a source of danger to horses, the tram- 
way company must lay sand or take other precautions to 
prevent horses falling. In short, the law as it now stands 
relieves the ratepayers of an immense burdeh; a burden 
which is borne by the shareholders in the tramway company. 
This is a fact which should not be lost sight of by those who 
cavil at the monopoly of tramway service being given to a 
private company. 


Coal-Dust Firing.— We referred recently to a paper read 
in America on coal-dust firing, the author of which stated that it 
was so very difficult to secure any degree of cleanliness about a 
plant for grinding and burning coal dust. The Cyclone Pal verising 
Co., of Cable Street, E., quarrel with this opinion, aud as we have 
always believed in the principle of firing coal as dust, we went to 
вее an example of a Lar cashire boiler fired with dust ground on the 
spot. 'Тпете was practically no dust visible. Small dirty coal is 
run from a bia through a ebaking feed, like the old ji igger of the 
corn mill, and pasees on into а disintegrator, in which it is beaten 
about by ‘revolving beaters until fine enough to be floated off by the 
exhaust fan, which draws air through the parani This air can 


only carry off the dust whan sufficiently fine. хое розов is to get 


rid of the air. The fan simply discharges its burden into а room, 
the walle of which are made of a kind of flannelette. The walls 
afford a large area of escape for the air, but the dust is all kept back, 
and, falling to the bottom of the chamber, i is taken to the hopper of 


the boiler, whence it is fed by a revolving worm into the eye of . 


fan, and sprayed into the forna-e in a constant and regular cloud. 
It burns like gas, and the clinker is drawn out in liquid form from 
ash;it docra. The furnace bottom is lined for 12 ft. of its length in 
fire-brick, and the furnace crown for about half the distance, and 
there is a baffle bridge further on. This enable: perfect combusticn 
to be secured, апа this furnace lining is what ought to be practised 
for ordinary firing also, and is what we have long advocated as 
necessary. The furnace draught was induced by a fan. What 
we thould like to see i3 an installation of coal-dust firing, carried 
out with the intention, from the start, of removing flue dust by 
gravity shoots and provision to catch all that tries to escape 
at the chimney, by a properly arranged chamber. We can 
certainly endorse the Cyclone Co.'s claim that they carry out their 
whole system in а perfectly cl.anly way, and we ате no doubt 
they will secure good resulte in evaporation. We hope, at some 
futare time, to illustrate tLe system, and to give further particulars. 
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THE COLLIERY EXHIBITION. 


(Continued from page 84.) 

The Reavell Air Compressor.—This compressor has already 
been described in our columns, во that a detailed description 
is, perhaps, not again necessary. Its chief features, how- 
ever, may be referred to. The leading idea of the inventor 
was to provide an air compressor which might be easily 
driven from an electric motor. In the ordinary forms of 
compressor, unless very heavily fly-wheeled, the torque 


с. Sad 
` 


Fra. 12.—Sscrion or REAVELL AIR COMPRESSOR. 


curve on the motor is very irregular. This applies 
more particularly to single-acting compressors. In order 
to equalise the load, heavy fly-wheels are necessary, which, 
whilst mot always offering any very great disadvantage 
in the case of stationary machines, is a matter of consider- 
able moment in portable machines such as are now coming 
to the front for colliery work. The Reavell compressor is 
a single-acting constant-thrust machine, and ie provided 
with four cylinders arranged radially to a common crank- 


shaft ; éach cylinder forms, as it were, a separate single- . 


acting compressor, delivering air into a common delivery 
passage, and thus secures a practically continuous delivery 
of air. By this means the torque curve on the motor or 
engine driving the compressor is very uniform, even with- 
out any fly-wheel whatever. Being single-acting, the 
compressor may run at bigh speeds; but when we touch 
high speede, the question of the valve gear becomes of 

ount importance. So far as the air inlet is concerned, 
the valve difficulty is entirely overcome by the simple 
expedient of not having any suction valves at all. The 
air is admitted above each piston by means of a port in 
the latter. During the suction stroke this port coincides 
with a similar port in the top of the connecting rod. 
Near the end of this stroke the piston over-runs the porte 
cut through the cylinder wall, as shown in the illustration 
(fig. 12), thus making a direct communication between the 
cylinder and the inside of the compressor casing, this space 
forming a suction chamber. As regards the delivery valvee, 
these are of the poppet type, made of steel, and are very 
light. A number of valves are used to each cylinder, во 
as to reduce the weight ard lift to а minimum. These 
valves open during the compressing stroke when the air has 
reached the required delivery pressure; the air is then 
delivered into the annular passage shown round the com- 
pressor casing, and thence into the delivery pipe. - An 
automatic unloading device forming a bye-pass valve con- 
necting the delivery and suction sides can be provided with 
this compressor. This is controlled automatically by an air 
relay, which opens the bye-pass when the air pressure has 
reached the required limit. This is shown at the top of the 
sectional drawing. 

The illustrations of piston and connecting rod (fig. 13) 
show са the 1 1 8 ports. The hole in the side of the 
piston is designed to permit of the withdrawal sideways of 
the connecting rod, А | А 


A double machine was shown at the Exhibition, driven by 
means of a Dick, Kerr motor placed between the two 
machines. In this arrangement there are only two bearings 
for the motor and compressor together; the motor iteelf 
has no bearings, its shaft being coupled direct to the 
compressor shafts on each side. This makes a very compact 
arrangement, and as there are eight compression strokes 
daring each revolution, the curve of torque effort is practi- 
cally uniform. It is claimed by the makers that this com- 
pressor requires less power for driving than any other type, 
and that there is a gain of at least 5 per cent. in the volu- 

metric efficiency of the compressor due to 
the absence of suction valves. It is also 
claimed that it is the only machine in 
which driving gears can be entirely dispensed 
with. This, however, is not the case, as 
we have seen other designs in which the 
motor is coupled direct to the compressor. 

In their circular devoted to colliery work, 
the makers advocate the use of portable com- 
pressors for driving compressed-air machinery 
in mines, and refer to this as their system. 
So far as we know, there is no monopoly in 
the use of such a system as this, and, as 
mentioned in the earlier portions of our 

articles, the system is in use with other 
makes of compressors. 

One sentence of this pamphlet referring to 
the saving by the above method, reads as 
follows: In other words, our system enables 
a saving of 100 per cent. in power to be 

obtained over the averageof present methods." 
Now, as the average is better than the worst 
conditions, it is obvious that the makers claim 

to вате over 100 per cent. in cases below the 
average. In other words,” a Reavell compressor will drive 
itself and provide power for running other machinery. If a 
statement of this kind appeared in any less well-known maker's 
pamphlet, we should have regarded it as quackery, and con- 
signed the pamphlet to the waste paper basket. We can only 
suppose that the pamphlet has been got up hurriedly for the 
Exhibition by some junior assistant, and that this passage 
has escaped the eyeof the principal. 

Messrs. Јонх Davis & Co. exhibited a “ Boreas" type 
of compressor made by the Lacy-Hulbert Co. This is geared 
to an electric motor, and is of the entirely enclosed type, 
specially designed for working underground. 


SECTION THRO UL 


Fic. 13.—RmAvBLL Compressor. Connecrina Вор AND 
Piston. 


THE OHAMPION Rock BORER AND AIR COMPRESSOR 
Co. showed a vertical type of air compressor having two air 
cylinders and two steam cylinders mounted in tandem, the 
machine being fitted with heavy fly-wheels, 

Massns. Fraser & CHALMERS are applying with con- 
siderable success the Gutermuth patent valve to com- 
pressors and blowing engines, This is used for both suction 

p 
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and delivery valves, and permits of much bigber s-ceds than 
is possible with the poppet type. This valve will be fully 
described next week under “ Pumps." 
| (To be continued.) 
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CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Bowker's “ Management of Tramways.” 


It is quite evident that you do not follow out your own 
wise suggestions as regards aarcasm." Now, it is only a 
few weeka since, in one of your leading articles, you stated 
that when one argues through the intermediary of “sarcastic” 
remarks, that it presente a weakness and a losing case. This 
is your circimstance exactly. I may state that you have 
neither reviewed the several important questions in the book, 
nor yet answered my letter with common-sense arguments. 
]f „ unbiassed readers will carefully and thoughtfully 
peruse your criticism of my book, also your answer to my 
letter, they will readily see this for themselves. You have 
only criticised the fact that I obtained the information from 
certain sources, which I was honest enough to acknowledge. 
The arguments for or against the vital questions in the book 
you have left severely alone. Such questions are :—Season 
and workmen’s tickets, system of fares, competition and 
combination, standard gauges, overhangs of cars, &c. Have 
you endeavoured to show where I am right or wrong as 
regards these questions ? If you, or your great * expert,” 
wish to argue these questions, then I am quite willing to 
hold my ground, and safely, too. In your opening remarks 
re your criticism, you say “that this book contains much 
wisdom,” &c. This indirectly is flattering, for it at once 
proves that I am certainly capable of good judgement, as 
regards what is wisdom and what is not, and that I have 
sense enough to present wisdom to be read by interested 
people, which I am sorry to say is rarely done nowadays. 

Now, you say that you engaged some great expert to 
review the book; I may tell yon frankly that I do not for 
one moment belicve that any expert outside of your own office 
wrote up that criticism and presented it wholly" as it has 
appeared. He may have reviewed it; but, if so, you most 
certainly gave him some hints to work upon. 

You make the statement that an outside expert reviewed 
the book. Will you please answer me the following which, 
on the surface, is “rather significant.” 

Now, I knew from a source over 200 miles from here that 
you yourselves condemned the book in toto,” when it bad 
only been published some few days: also from a second source 
over 200 miles from the first I learnt the same thing. Is 


it possible that you had forwarded the book to an expert 


and obtained his review in about a week? It is not con- 
sistent. Then, again, supposing your reviewer had reviewed 
the book favourably. Is it likely that you would have in- 
serted his favourable criticism when you yourselves had 
already made up your minds about it? If it was reviewed 
by an outside expert, уоп no doubt made the shot and he 
fired it. Now, regarding your expert, is he an engineer of 
a private tramways company," or a municipal manager; 
if he belongs to the great monopoly who control all the lesser 
lights of private companies, then no doubt my ideas as 
regards non-compuleory powers prejudiced him. Then, 
again, is he one of those great engineers who has been in- 
stalling 85-Ib. rails, or rails bought in Belgium or Germany; 
algo, one who has been using cheap cement or none at all in 
foundation structure? If во, he bas great ability to judge 
any tramway book. Is he one who has been experimenting 
with that “fools paradise," viz., work men's and season 
tickets, &c., which J strongly condemn; if so, my remarks 
as set forth in the book will be rather unpalatable to him. 
Probably һе has a book in hand (wholly original, of course) 
which I have forestalled. The Board of Trade recommend 
90 to 100-Ib, rails. I recommend in another book of mine 
95 to 120-lh. rails (this is original); at the present time 
108-10. rails are being installed, which are approximately 
10 per cent, “shove” the maximum recommended by the 
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B. of T. aud 10 per cert. “below” my maximum. Is 
modern tramway practice moving towards my suggestions 
or otherwise ? 

You call my book a stone; but I may say that you have 
in the author (writer or compiler) of the book run up against 
a * huge rock," who is quite capable of taking care of him- 
self, and who does not intend to lay down und die under any 
adverse criticism from prejudiced people. There are too 
many authors who are afraid to protest against the abuse 
and unfair criticism of * privileged” reviewers. I can stand 
my ground quite ‘safely at any time, and with anyone. I 
may say that I can name at least half-a-dozen gentlemen 
whom, if they had been the writer instead of myself, would 
have obtained the greatest praise; but I, being apparently 
a “dark horse" of no consequence, receive your kicks. 
Sometimes a dark horse wine, as experiences have proved 
many atime. І can imagine tbe following dialogue taking 
place between the Editors of the Review when they receive 
my unpalatable letters :— . 

Monday morning, 10.30 a.m. 

Mr. Alabaster: The mail contains another long letter 
from that “irrepressible” Bowker. 

Mr. Gatehouse (in aghast): What, another ? 

Mr. A.: Yes; just read ic, 

Mr. G.: He certainly is a stickler. 

Mr. A.: Well, what shall we do to be saved. 

Mr. G.: We must once again put on an apparently bold 
front, во as to bluff our readers and appear in the right. 

Mr. A.: Shall our note at the end be—(a) This corre- 
spondence is closed; (+) we have not sufficient space; 
(г) Mr. Bowker's letter is amusing; or (7) Yab! yah! yah! 

Mr. G.: I think we will say, Yah! yab! yah! 

Mr. A.: I think во, too; because he cannot possibly find 
an answer to Yah! yah! yah! 

Readers will please note that the above subterfuges are 
frequently resorted to by editors who, when they ure cornered, 
utilise such “ sarcastic " (losing game) weapons to free them- 
selves from further muddie, 

Regarding my remarks re all “ writers refrain, &c , this 
was а clerical error on my part, and should read nearly 
all writers,” &c. 

Now, then, editors, please let us have your loophole for 
escape. 


July Lith, 1904. 


Wm. R. Bowker. 


Re Telephone Wayleaves. 


If you will permit a few words from me on a subject that 
I bave had some dealings with, I shall be obliged. 

Your article speaks of the difficulties of obtaining overhead 
way len ves; I think I can give a clue to one of the causes of 
these difficulties, | 

A telephone company, desiring to pay a dividend, has to 
employ cheap labour, and as it is necessary that the outdoor 
linesmen should be good climbers, it frequently occurs tbat 
sailors, and men used to ship rigging, are employed. 

Now what do some of these gentry do? They come and 
ask for a wayleave. Anxious to accommodate the use of the 
telephone the owner agrees. Up get our friends on the roof. 
They are armed with a hammer, a 1} in. auger, and the in- 
evitable J in. chisel. It doesn't matter if the number of 
wires to be passed through a hole is one or fifty. Through 


goes Ше 1] in. auger, and а little putty covers a multitude 


of sins, The } in. chisel appears to be used indiscriminately 
as a screw-driver, a crowbar, or even a soldering bit, while 
the hammer is plied vigorously, but not always in the right 
direction. 

While this is going on, our friends are indulging in a little 
conversation, which appears to be built up on the principle 
of the condenser, i.e., English and adjectives sandwiched 
together. They also hail their friends (male and female) in 
the streets below in the same polyglot, and finally, having 
finished their job, they come down. 

If you are a trusting individual, you take their word for 
it that it is all right, and consequently wait until the next 


rain storm, by coming through and ruining the ceilings you 


may have just decorated, throws some more light npon the 
operations | but if you have had experience, you insist on 
going рр and having a look round for yonrself, and when 
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you behold the cracked slates and tiles, the cementing 
knocked off, and the damaged gutters, it is no wonder if you 
feel like indulging in a little “ polyglot” yourself. 


Let me at once state, for the benefit of would-be critics, 


that the above cases are becoming much rarer, as a better 
class of men are being trained to the business. My sole 
object is to impress on the telephone, &c., manager, the 
necessity of carefully choosing his men, and very frequent 
inspection of them—tbat is, if he wishes to retain the good- 
vill of a large section of wayleave granters. 


One of Your Appreciative Readers. 


Re Protection for the P.M.G. of Australia. 


Your writer on the above subject bases his criticism on 
an incorrect assumption ; be would have taken a different 
view had he appreciated that the whole reason of the 
opposition was that the industry refuses to have its future 
progress retarded by rules formulated by any but an 
impartial hody, and that, therefore, any rules drawn up by 
the postal authorities, not strictly concerned with the 
protection of the Post master-General's lines, аге wl/ra vires. 

One of the Conference. 

Sydney, N.S.W., | 

June 18th, 1904. 


„ HorTITE" JOINTING MATERIAL.—A reader wishes to 
‘know the name of the makers of this material. 


PARLIAMENTARY. 


ELECTRIO Ілонтгхо PROVISIONAL ORDER (CONFIBMATION) 
Вы, No. 7 


Ox Wednesday, July 13th, this Bill came before a Select Com- 
mittee of the House of Commons, presided over by Mr. Agg 
Gardner 

Mr. H. LLOYD, K. O., appeared for the promoters. He explained 
that the Bill contained a number of provisional orders granted by 
the Board of Trade to the Clyde Valley Electric Power Co. The 
places to which the orders referred were as follows :—Barrhead, 
Jobnstone, Renfrew, Shettlestone, Bothwell, Eastwood, Cathcart, 
Kilpatrick and Lanark. The orders relating to Bothwell, Lanark, 
and Johnston e were not opposed. 

Mr. Новввт Вовевтвом, consulting engineer to the company, 
was called. He said that under the Companies Act of 1901, Glasgow 
was excluded from their area of supply. Now Glasgow was aeking 
for protection on account of certain gas and water pipes, &c., owned 
by it in Shettlestone, and further alleged that at some future 
date the districta in which it was opposing might be incor- 
porated in the city of Gla:gow. Special protection was asked for 
against electrolytic action. In his opinion there could be no elec- 
trolytic action under such circumstances as would arise from a 
supply of electricity for lighting purposes. In the case of a supply 
for power purpose», the branches for the high tension mains would 


be at such long intervals that it would be quite feasible so to place 


tbe maina that it would be impossible for any damage to Ъз caused. 
If a house-to-house supply was being given, the mains would 
necessarily have to be close to the gas and water mains, but in that 
case the voltage wculd be so low that the question of damage 
could not reasonably arise. There was only ope condition under 
wlich danger could arise, where tram rails were not properly 
bonded. Glasgow Corporation was asking for a space of 2 ft. to 
be left between апу of its pipes and the company’s maine, and yet 
he knew tbat in Glasgow itself tbe electric light mains were in 
some places actually laid in contact with gas and water mains, ar d 
even twisted round them. The Corporation further asked that tbe 
precautions should apply to any pipes laid in tae future, and in 
regard to this ke cootended that the Glasgow Corporation was 
merely giving a supply of water and gas as a trader in the same way 
that the company was seeking to be made a trader. 

Cross-examined by Mr. Brownz, K.C. (for the Corporation of 
Glasgow), WrrNESS disputed the statement that anything in the 
compeny’s Act of 1901 would be rendered ineffective so far as pro- 
tecting the Corporation was concerned. * 

Witness waa a!so cross-examined by the Hon. J. D. Fitzgerald, 
K. C., for the Coatbridge and Airdrie Water Trust, who also oppose 
on the ground of ible danger from electrolysis. 

Mr. Batrous Browwer, K. C., and the Hon. J. D. FrrzaEBALD, 
K. C, paving addressed tbe Committee on behalf of the opponents 
to the Bil), the Committee passed the opposed Orders, whicb, tbey 
said, must be read in oopjupolion with tbe Act pf 1901, The pjapseg 


in the remaining!Orderg were then adjusted, 
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Тніз Bill came before the Unopposed Committee of the House of 
Commons on Friday last for contirmation of the orders contained in 
it. The orders were made by the Board of Trade under the Electric 
Lighting Acts of 1882 and 1888, the Electrio Lighting (Scotland) 
Act, 1890, and the Electric Lighting (Scotland) Act, 1902, relating 
to Musselburgh, Portpatrick, and Wishaw. 

Musselburgh Order.—'Tbis was an order granted to the National 
Electric Construction Co., Ltd., in respect of the Burgh of Mussel- 
burgh, in the County of Edinburgh. The area of supply was 
co-extensive with the burgh, and the undertakers were uuder the 
order required to lay down suitable and sufficient distributing mains 
for the purpose of general supply within a period of one year of the 
commencement of the order, and to maintain those distributing 
mains 

Portpatrick Order.—'This was an order granted to the Portpatrick 
Electric Supply Co. The area of supply was во much of the parish 
of Port patrick as was comprised within a radius of two miles from 
the Parish Church of Portpatrick. The order contained the usual 
provisions as to completion of works, &c. n 

Wishaw Order.—In this case the order was granted tothe Provost, 
magistrates, and councillors of the Burgh of Wisbaw, in respect of 
the whole burgh, which constituted the area of supply. 

The three orders were formally confirmed. 


LEITH CORPORATION TRAMWAYS. 


Tue Leith Corporation Tramways Order Confirmation Bill came 
before a Joint Committee of the Lords and Commons on Tuesday 
last week, the Earl of Camperdown presiding. Mr. Hutchinson 
appeared on behalf of the Leith Corporation, while the opponents 
of the Bill, the Edinburgh and District Tramways Co, were 
represented by Mr. Balfour Browne, K.C., and Mr. Forbes 
Lankester. 

In opening the case for the promoters, Mr. HurcHINSON stated 


that the order had been sanctioned by the Commiesioners subject to 


the procedure of the Sco:tish Private Legislation Procedure Act. 
The order was to confirm the agreement which had been entered 
into between the Edinburgh Street Tramways Co. (not the 
petitioners, but another company) and the Corporation of Leith 
for the purchase of that part of the undertaking of the tramway 
company which lay within the borough of Leith. The order had 
already been considered by the Commissioners at the local inquiry, 
and, so faras the petitioners now appearing were concerned, their 
locus was objected to, and the Commissioners decided that they had 
no locus. He asked the Committee to confirm the opinion of the 
Commissioners on that point. Coming to the Bill itself, he said 
that in 1871 the Edinburgh Street Tramways Co. was »ncorporated 
and authorised to construct certain tramways in Edinburgh and 
Leith. One of the provisions of the Act then obtained was for the 
cop struct ion of tramways from Edinburgh to the Trinity district 
of Leith. However, in 1874 the company came to Parliament again, 
and obtained power to abandon the lines, but were required in lien 
of tramways to put on omnibuses to cover the route. In 1884 
another tramway company, tbe Northern Tramways Co., was in- 
corporated, and they were authorised, among other things, to oon- 
struct a line going from Princes Street, called the Goldenacre route ; 
but by that Act the Northern Co. were required to take upon them- 
selves the obligation of providing аза continuing tbe 'bus service 
into Leith, which the Act of 1874 had impos d on the Btreet Tram- 
ways Oo. That omnibus service existed to-day, and it was 
part of the tramway undertaking granted in 1884 to tbe Northern 
О . In 1893, the Edinburgh Corporation, ш der the provisions 
of the Tramways Act, purchased the whole of the lines within 
dinturgh. The lines which were in Leith still remained the 
property of the Street Tramway Co., and it was tbese lines which 
the Leith Corporation nov desired to take over. In 1897 the Oor- 
poration of Edinburgh were authorised to purchase and work the 
undert«king of the Northern Co. The operation of the Act then 
obtained was to enable the Corporation, as they did in 1893 in the 
case of the Street Tramway Co., to step into the shoes of the 
Northern Oo., and to take over their undertaking, so that they pur- 
chased as a statutory undertaking the tramway running to Goldenacre 
and the extension of the tramway so far as it was provided for by the 
omnibus service. In the 1897 Act it was provided that nothing in 
that Act should free or relieve tne Corporation from tbe obligations 
imposed upon the Northern Co. by Bec. 34 of the Act of 1884. 
With regard to tbe t) stem of omnibuses to and from Trinity, which 
obligation should transmit to the Corporation and their lessees, 
what the proviso said was that ss a Corporation they were em- 
powered to purchase those tramways, part of the tramways being an 
omnibus undertaking, and that neither they nor their lessees while 
they were in enjoyment of tbose powers should relinquish the 
omnibus undertaking. In 1897 tbe petitioners, the Edinburgh Dis- 
trict Tramways Co., came upon the scene, and they leased from the 
Corporation of Edinburgh the whole of the Edinburgh Tramways, 
the Street Tramways, and the Nortbern Tramways. In 1898 a lease 
for a term of 21 years wasgranted. The petitioners appesred before 
the Committee and lessees, and te contended that unless the lease 
was approved by the Board of Trade it was not a lease complying 
with the provisions of the Act, though the agreement might have 
weight as between the lesee and the lessor, the petitioners and 
the Edinburgh Corporation. They could not make their lease 
avail against a third party. From his point of view the position of 
hig learned friend was that he was the agent to work the tramways 
of the Edinbprgh Corporation. The :econd point was that bis 
learned friend might establish that he had а Jesse whioh it was 
peoessary for the Board of Trade to approve in order to make it 
valid; be came there м the Joosep of bis lessor, the Edinburgh Cor, 
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poration, who were not there to complain. Really his learned 
friend was seeking to alter the provisions of the Acts. In conclu- 
sion, be said that it was entirely unprecedented fora petitioner who 
was undertaking the obligation of working an undertaking under a 
lease to appear before Parliament on a Bill totally irrelevant to his 
lease, and to ask Parliament to authorise him to extinguish part of 
the property of his lessor, which he had undertaken to work. He 
therefore asked the Committee to say that the petitioners bad no 
locus standi against the Bill 

Mr. BALPFOoUR Browne, K.C., then addressed tbe Committee on 
behalf of the petitioners. He said that in Edinburgh the tramways 
were taken over by the Corporation of Ediaburgh, and in Leith it 
was proposed to take them over under this order by the Corporation 
of Leith. The omnibus route was put upon the tramway company 
in substitution for tramways, and if they had made the tramways, 
instead of running the omnibuses, Leith Corporation would have 
been bound to have taken over the whole of the tramways in the 
district. The obligation put upon his company to run the omnibuses 
was ап onerous obligation, but they had carried it out loyally, 
although they were making a loss on the "buses. It was the 
question of competition which altered his position. The tramway 
along Pilrig 8treet was one proposed by the Corporation of Leith 
under the order, and that tramway would be a great disadvantage 
to the petitioners. The Corporation of Leith were proposing to 
take the traffic from the omnibuses, and yet they did not wish the 
petitioners to be heard against it. They were going to compete 
with omnibuses, which һе was compelled to ron, and which were 
being run at а losa Asa matter of fact, the petitioners were the 
lessees, and were working the whole of the tramways in Edinburgb, 
and their lessors did not deny that. The approval of the Board of 
Trade to the lease covld be bad if desired. Tbe tramways, which 
had been inspected by the Board of Trade, were worked by bis 
cliente, who paid the Corporation £90,000 а year for the use of 
them. Under the circumstances be ventured to think that the 
Committee would say that he was entitled to be heard against the 
Bill, and he asked the Committee to make Leith undertake the 
running of the omnibvses. 

Mr. FORBES LANKEGTEB remarked that the petitioners indemni- 
fied Edinburgh, and Edinburgh did not raise the question on the 
petition. 

After consultation the Committee allowed the locus, the CHAIBMAN 
remarking that the question now was whether Leith ought to take 
over the bus route. | 

Mr. FORBES LANKESTER said that tbe substance of the clause 
which he was asking for, was that the Leith Corporation should not 
be empowered to take over the tramways, unless at the same time 
they took over the ‘buses. Edinburgh Corporation was represented 
by counsel, who had instructions to support this. Witnesses were 
then called. 

Mr. HALL. Вгүтн, the chairman of the Edinburgh District Tram- 
way Co., gave evidence as to the loss on the "buses. Witness was 
cross-examined at some length by Mr. Hutchinson. Counsel 
differed from Witness.as to the speed at which a certain cable was 
a the Witness maintaining that it was run at nine miles an 

our. 
Mr. James Moore, of Edinburgh, was called by Mr. Hutchinson, 
and said that he did not think that the new route would 
increase competition. The line might not come into opera- 
tion for some five years. There would be no means of communi- 
cation with the Trinity district in that case if the company were 
released from their obligation to run the "buses. 

After consulting for some time, the Committee refused the clause 
proposed by Mr. Lankester, and the Bill was ordered to be reported 
to the House without amendment. 


SUPPLY o» Югиствісгтү BILL. 
(Continued from page 91.) 


Тнк Committee resumed on Monday, llth inst, when the dis- 
cussion of clauses was proceeded with. 

Mr. PELHAM said that on the previous Friday he had had a con- 
ference with the Municipal Corporations’ Association and the repre- 
sentatives of the companies in reference to Clause 1, dealing with 
the compulsory acquisition of land for generating stations. To meet 
their views he now brought up three amendments to the clause. On 
the occasion of the last sitting of the Committee, Mr. Morse asked 
that power should be given to the Board of Trade to make pro- 
visional orders authorising undertakers to use existing sites— 
that was to say, not only to enable them compulsorily to 
acquire sites, but that they might use land which possibly they 
were using for another purpose, for the purpose of a gene- 
rating station. The consequence of that would be to exempt 
them, to a certain extent, from actions for nuisance. The 
effect of the proposed amendment would go rather further, as 
it would enable them to specify laud on which a generating 
station was already standing. It seemed doubtful to the Board of 
Trade at first, whether they should have power to make orders 
exempting those premises which were now liable to action for 
nuisance, from such actions. They had taken time to consider the 
matter, and had had the advantage of consulting counsel and the 
Cbairman of Committees, and they felt tbat they could not draw 
any distinction between land which was vacant, and land on which 
buildings already existed. There was this to be said, that where а 
generating station was already existing, the people who went there 
knew what was going on, and if application was made for a pro» 
vieionaljorder, they would be more prepared to come forward and 


state their objections, than if it were a piece of vacant land on 
which it was propored for the first time to erect & generating 
station. There was this point also—that if the undertakers applied 
to Parliament for Bills authorising an existing site or any site, the 
neighbours hardly knew what was going on, but in the case of pro- 
visional orders the Board of Trade could, and be would promise 
that they would, make some provision for notice to be given in 
the neighbourhood, so that anybody likely to be affected by the 
works would have an opportunity cf stating their objections to the 
Board of Trade, and also finally to Parliament if the Bill went toa 
Committee. 

Replying to Lord S8tTanuey, Mr. PELHAM said the amend- 
ments he proposed would in no way affect the question of com- 
peneation. 

Mr. FREEMAN, К.С, said the effect of the clause would be to 
relieve undertakers from blackmail—not from the liability to 
compensation if they carried on their works in a negligent manner. 

The amendments were then agreed to, including the following 
new section to Clause 1 :— 

"(4) The incorporation of the provisions contained in the 
schedule to tbe Electric Lighting (Clauses) Act, 1899, with a pro- 
visional order authorising the compulsory acquisition or use of land 
specified in the order for the purpose of a generating station, shall 
not bave the effect of incorporating Вес 81 of that echedale with 
so much of that order as authorises such acquisition or use.” 

On Clause 3, dealing with the question of supply in bulk, Mr. 
PELHAM moved an amendment to insert the following words at the 
commencement of the clause:—'' The Board of Trade may, unless 
they are of opinion that, by reason of the character or magnitude of the 
proposed undertaking, the matter ought to be dealt with by private Bill, 
authorise any company or pereon to supply electricity in bulk to 
any local authority, &c.” He eaid that they had drafted that 
amendment in order to meet the objections made by Mr. Freeman 
that they should not grant very large schemes by provisional 
order. 

Mr. Morse raid he would rather that the amendment was not 
inserted, but that the matter was left in the hands of the Board of 
Trade. Ifthe amendment was carried, promoters of large schemes 
would hardly know what position they occupied ; they would be in 
doubt as to whether to go to Parliament straight away, or to the 
Board of Trade. 

Mr. PELHAM replied that he should think that promoters would 
come to the Board of Trade—say, in October—and consult them 
as to whether their scheme would have to proceed by ВШ or not. 

After some further argument, the amendment was agreed to. 

Mr. FITZGERALD moved a further amendment to insert words 
which would enable a local authority to supply enervy in bulk toa 
company outside its own area. He said that the Board of Trade 
had given notice of an amendment to enable local authorities to 
go outside their area to supply other local authorities, but they 
had excluded companies. He could not see why а municipality 
should not be allowed to sell to a supply company in an adjoining 
district. Surely, if they could supply a neighbouring local 
authority, they should be able to do the same fora company? If 
it was said that it was an extension of municipal trading, obviously 
аз far as the local autbority, which was giving the supply, was con- 
cerned, it was just as much municipal trading if they supplied a 
local body as if they sold toa private company. He hoped the 
Board of Trade would be able to make the clause apply to both 
local authorities and companies. | 

Mr. Monsz seid that the question had been brought before several 
Committees, and excepting in one very small case, Parliament had 
refused to allow a municipality to supply electricity in bulk outside 
ite own area. Ths amendment, if carried in the Bill, would prac- 
tically authorise a local authority to raise money on its own rates, 
which would be risked on undertakings outside its own district ; 
and it would enable them to compete with companies which had 
powers outside their particular area. He did not think it was the 
intention of the Joint Committee, on whose report the present 
Bill was based, that such wide powers should be given to local 
authorities. 

Mr. CLEESE, representing the Notting Hill Electric Light Co., 
the Kensington and Knightsbridge Oo., and the London Electric 
Supply Corporation, also opposed the amendment. Не said that if 
it were carried they might have a local authority deliberately going 
for a provisional order, not with a view of supplying its own area, 
but with a view of supplying also a large area outeide. Such a 
proceeding would be almost a prostitution of the powers of a local 
authority, and he hoped the Committee would disallow the amend- 
ment. 

Mr. HUTCHINSON also opposed the amendment on behalf of the 
gas companies, and submitted that it was never the intention of 
Parliament that local authorities should be given powers to engage 
in trading operations outside their own areas. 

Mr. FrrzaEBALD said it was only a question whether the Board 
of Trade should have power to confer the privilege upon local bodies 
—it was not compulsory on them. The Birmingham Corporation Act 
of last session gave similar powers. 

Lord WoLveRTON: That was under ап Act, not a provisional 
order. 

Mr. FrTZGEBALD said the contention of counsel was that Parlia- 
ment had never granted there powers, and therefore they said that 
the Board of Trade should not be given disoretion in the matter. 
But the Birmingham Corporation Act was exactly a case in point, 
and he did not see why the Board of Trade should not be able to 
give the local authority the power, if they thought it expedient. 
Of course, each case would have to be decided on its own merits. 

Mr, PELHAM said that the powcr sought to be thrown upon the 
Board of Trade by the amendment was not recommended by the 
Joint Committee, and the: Board of Trade thought that it was some- 
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what against the general policy of Parliament to authorise local 
authorities to go into those very large schemes of supplying outside 
areas. It migbt be dangerous, and result in a loss to the rates. 
They had gone as far as they thought right in suggesting that one 
local authority might be empowered to supply anotber local 
authority, which was a very much more limited thing than supply- 
ing а company. 

The CHAIRMAN announced that the Committee had decided by 
four votes to one to strike out the amendment. 

Mr. PzrLHAM, on behalf of the Board of Trade, moved to add 
words to the clause to authorise any local authority to supply elec- 
tricity ih bulk to any other local authority. | 

This was carried, and at the instance of the Board of Trade, the 
following words were also added to the section :—" For the pur- 
poses of this section ‘undertakers’ means:—(1) Any local 
authority, company, or person authorised to supply electricity ; and 
(2) any authority having the management of the lighting of 


The Committee adjourned. | | 

The Committee resumed on Monday, the 18th inst., Lord Wolverton 
again presiding. 

On Olause 4 of tbe Bill, relating to the right of the local authority 
to purchase, the London County Council proposed the following in 
substitution for Sub- clause 2:— 

“The power of the local authority to purchase an undertaking 
under Bec. 2 of tbe Electric Lighting Act, 1888, both as respects 
undertakings authorised before the passing of this Act and as respects 
undertakings authorised after the passing of this Act:— 

“ (а) Shall extend so as to authorise the purchase of any 
generating station, mains or other works nsed solely for supplying 
electricity tor the purpose of the undertaking notwithstanding that 
the station, mains or works are situated outeide the area of supply 
or outside the district of the local authority; but 

“ (b) Shall not extend so as to authorise the purchase by a local 
authority of any generating station situated in their district which 
is not used for the supply of electricity within some part of the 


district." 

The Metropolitan Electric Supply Co. asked for the insertion of 
the following clause:—'" Nothing in this section shall apply to 
any generating station established, held or used under the powers 
of any Act of Parliament." 

After ing counsel the ORARMAN said that the Committee 
thought the following alternative words would meet the views of all 
parties :—'' Provided always that any company coming under the 
operation of this clause may give six months’ notice by resolution 
of the company to the Board of Trade that they will take nune of 
the benefite and incur none of the liabilities under this Act." 

Mr. T. W. Pr Rau, for the Board of Trade, asked the Committee 
to accept the following in lieu of their own words: Povided 
that this sub-section sball not, without the consent of. the company 
to which they' belong, apply to any generating station, mains, or 
other works authorised by a Act before the passing of this 
Act" He said that the Board of Trade had interviewed the com- 
panies interested in this particular matter, and they had practically 
agreed with the substance of his amendment. Taeir Lordships pro- 
posed to give all companies having generating stations outside their 
area the power to give notice to the of Trade that they wished 
to be exempted from the provisions of the Act. The result would be 


that they would be relieved from the obligation to sell, but they - 


would also be deprived of certain advantages which they would 
derive under other clauses of the Bill. There were certain clauses 
in the Bill which, in the opinion of the Board of Trade, should apply 
to all companies—particularly those referring to the revision of 
maximum price; tbe certificaticn of meters and the supply of elec- 
tricity to premises having separate supply. There were other clauses 
which were proposed, not only for the good of the undertakers, but 
in the interests of the pnblic. The Board of Trade thought it was 
desirable that the Jaw should be as uniform as possible, but, of course, 
nof uniform as regarded generating stations which had been built 
under special powers and under special Acts. It seemed very un- 
desirable tbat the Jaw affecting companies should be different, and 
under the proposal of the Committee the public generally would not 
know what companies wére still liable, and what companies had 
given notice, and were, therefore, exempt. He submitted that the 
propoted procedure would be difficult in carrying out, because of its 
uncertainty, and was wrong in principle. The smendment he now 
brought up covered all the companies who claimed to be exempted 
from the powers of purchase. The companies who were present at 
the interview béfore the Board of Trade agreed with the principle 
of the amendment, but one or two of them rather suggested 
that they would prefer the proposal of the Committee, as that would 
exempt them from Clause 5 of the Bill, which enabled local autho- 
rities to purchase jointly ; but he would suggest that it remained to 
be seen whether it was fair that they should be exempted from 
Clause 6. Tbe proposed amendment of the Board of Trade carried 
ouf the intentions of the Committee with regard to Clause 4, with- 
out raising any of the difficulties which their Lordships’ words 


Mr. Moos, K.C., said, that as far as the Metropolitan Electric 
Bapply Co. was concerned, he was satisfied with either amendment, 
во far as Clause 4 was concerned, but he would prefer that the Com- 
mittee's words should be adopted, because that would also relieve 
them from Clause 5. His clients would prefer to be out of the Bill 
altogther, bat if they were in they must press for these exemptions 
as regarded Clauses 4 and 5. 

Lord SrANLEY: This amendment of the Board of Trade gives you 
more protection than you are willing to take. 

Mr. Моон said that was hardly so. As a matter of fact, the 
Metropolitan Oo. bad got all the powers which this Bill contained 
under a special Act, and the Bill gave them nothing additional. 


Mr. Li wis CowABRD remarked that the amendment of the Board 
of Trade hardly seemed to him to carry out the decision of the 
Committee." 

The Cuamman: The Committee are very much inclined to stick 
to the words of the resolution. 

Mr. PzLHAM appealed to their Lordships to acoept this amend- 
ment, as otherwise, he said, the Board of Trade and the public 
would not know which companies were under the Act, and which 
were outside. ; 

Lord STANLEY: You say that the public would not know)which 
companies were exempt. The Board of Trade would know, and 
they would be able to notify all the local authorities. 

Mr. Ркг,нАм replied that the resolution of the Committee would 
be creating quite a new procedure, and it might apply toa hundred 
companies. The proposal of the Board of Trade was to limit it to 
those companies which had acquired a particular site by a special 
Act of Parliament for erecting a generating station. He believed 
there were only five such companies in London, and as far as the 
Board of Trade knew, there were none outside. Tkere might be 
опе or two, but they were not aware of them for the moment. 

The CHAIRNHAN: How far are you prepared to exempt these 
companies ? 

Mr. Parmam: We are prepared by our clause to exempt these 
companies who have got suitable stations, absolutely from the power 
of purchase. "That is all that they ask for, and we are agreeable to 
it. I am surprised at the L.C.C. objecting to our amendment, 
because it seems to me that we аге more in favour of them than the 
resolution of the Committee. 

Mr. Рвгтснавр, on behalf of the Corporations, said they were 
prepared to accept the Board of Trade amendment. 

Mr. Moon: What your Lordships give us is a great deal more 
protection than what the Board of Trade proposes to give us. Iam 
satisfied to be out of the Bill altogether, or else I shall have to ask 
for exemptions on specific clauses. 

Mr. Baurous Browne, on behalf of the electric lighting com- 
panies, said he agreed that the Board of Trade amendment took 
them out of Clause 4, but not out of Clause 5. 

After deliberating for a short time in private, the CHAIRMAN 
announced that the Committee were prepared to accept the amend- 
ment of the Board of Trade. 

Mr. Рвг.нлм then brought up an amendment to the next part of 
Clause 4, во ав to read: The Board of Trade may, by a provisional 
order authorising & company, or person, to supply electricity in bulk 
only, exclude the application of the power of purchase given by 
Bection 2 of the Electric Ligbting Act, 1888, as respecte the whole 
or any part of the undertaking authorised by the order." "This was 
agreed to, as was the following new clause, inserted for the protec- 
tion of the gas companies: Nothing in this Act shall enable the 
Board of Trade by provisional order to authorise the compulsory 
acquisition of any land which, at the date of the first publication of 
the notice for the order, belongs to а gas company, and is used, or 
intended to be used, by them, for the purposes of their undertaking." 

Mr. Cowarn, on behalf of the L. C. O., moved to add the following 
new proviso to the clause: “ Provided always that any local autho- 
rity having power to purchase any part of an undertaking being 
wholly or partly within the administrative County of London may, 
subject to the provisions of this section, transfer such rigbts to the 
London County Council.” He urged the Committee to accept the 
addition, in order to meet the peculiar position which London 
occupied in the matter of purchase, and said that all the Metro- 
politan local authorities were in favour of the L.C.U. having the 
power they sought by the amendment. 

Mr. Влгғосв Browne, K. O., opposed the amendment, which he 
said practically amounted to altering the law, aud making fhe 
L.C.C. the purchasing authority instead of the borough councila. 

The CHAIRMAN said the Committee would accept the amendment 
provided that words were added makiog the transfer subject to the 
consent of the Board of Trade and the co ррапіез ioterested. 

Mr. Рагнлм opposed the amendment, and sid the view of the 
Board of Trade was that, if the L.C.C. were to have any powers of 
purchasing and making concessions, they ishould be exercised over 
the whole of the county, and not in parte. 

Mr. CowaBD: Subject to your consent, Mr. Pelham. 

Mr. PELHAM: Well, we should Lever give our consent. 

Mr. CowaRp: We are prepared to take the amendment even 
with the addition of those words. 

The amendment was then carried with the additional words 
suggested by the Committee, and Clause 4 as amended, was 
agreed to. 

On Clause 5, relating to the exercise of electric lighting powers 
by authorities jointly, Mr. Moon proposed the following addition : 
— But no such order shall be made affecting any area in which 
any company is supplying, or authorised to supply, electrical energy 
for power or lighting purposes otherwise than with the consest of 
such company.“ The amendment was rejected, and the clause 
adopted. 

On clause 6, dealing with tbe consents of local authorities to the 
grant of provisional order, the following was added at the end of 
sec. 1, at the instance of the Board of Trade. 

* Provided that— 

„(a) This sub-section shall not apply to any provisional order 
authorising а company or person to supply electricity so far as the 
order relates to any district in which the local authority is authorised 
to supply electricity ; and 

"(b) A provisional order authorising the breaking up of roads 
outside the area of supply, shall not be granted by the Board of 
Trade except with the consent of the local authority in whose 
district the road is situate, unless the Board of Trade, in any case 
in which the consent of any such local authority is refused, are of 
opinion that, having regard to all the circumstances of the case 
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such consent ought to be dispensed with, and in that case they aball 
make a special report stating the grounds upon wbich they have 
diepensed with such consent." 

Bub-section 2 of the clause, repealing Section 1 of the Electric 
Lighting Act, 1888, from the beginning of the section down to “ with 
such consent," was, at the request of the Board of Trade, omitted 
from the clause. 

Tbe electric lighting companies asked that Clause 7 of the Bill 
should be amended by leaving out the words, “and allowing reprr- 
sentations as to revision to be made by corsumers.” They also asked 
that Sub-section (a) which enables the revision of prices to take 
place at an interval of five years after the commencement of the Act 
or order, or the last revision in cases where a longer interval is fixed 
should be omitted, and that Bub-section (b) which enables the power 
of revision or variation to be exercised on the representation of such 
numbers of consumers as tbe Board of Trade may consider sufficient 
should also be omitted. These amendments were lost, as also was a 
proposal by the companies to insert at the end of the clause the 
following words: If the Board of Trade consider any such repre- 
sentation of consumers to be frivolous or vexatious, they mav direct 
the co*ts of the uadertakers occasioned thereby to be paid by such 
consumers." The clause was then agreed to. 

Clause 8 of the Bill, relating to the certification of meters, was 
carried, with the addition of the following words at the end, to 
meet the wishes of the Committee :— 


" (d) Sec. 51 of the same schedule (which requires inspectors to 
certify meters) shall be read as if at the end there were added, 'and 
the inspector shall, on the like requisition and payment, examine 
the manner in which any such meter bas been fixed and connected 
with the service lines, and aball certify that it bas been fixed and 
connected with the service lines in some manner approved by the 
Board of Trade, if be considers that it is entitled to be so certified.’ 

Aud an electrical inspector, on being required to do so by the 
undertakers or by any consumer, and on payment of the prescribed 
fee by the party so requiring him, shall examine the manner in 
which any meter has been fixed and connected with tbe service 
lines, and shall certify that the meter bas been fixed and connected 
with the service lines in some manner approved by the Board of 
Trade, if he considers it to be entitled to be so certified." 


The Association of Municival Corporations brought up an amend- 
ment to Clause 10, to insert after the words “a person sball not be 
entitled to demand," the words or to continue to receive," and 
this was allowed, an amendment by the London County Council to 
omit the clause having been refused. 

The clause, as amended, was then agreed to. 

Clause 11 was amended to read as follows:—“ So much «f any 

rovisional order or special Act, or of the schedule to the Electric 

ighting (Clauses) Act, 1899, as incorporated with any such Order or 
Act, as probibits undertakera from associating themselves with any 
company or person for supplying energy ander any licence, provi- 
sional order or apecial Act unless the undertakers are authorised by 
Parliament to do so, shall not be construed as prohibiting the under- 
takers from giving or taking a supply in bulk to or from any such 
company or person ” 

Mr. Lewis Сожлвр, on behalf of the London County Council, 
moved the following аз a new clause after Clause 9 :— 

“1. If ару auditor appointed by the Board of Trade to audit any 
accounts of any undertakers shall find such accounts incorrect in 
principle or in detail, he shall require such undertakers to correct 
such accounts in such a manner as he thinks right, and no future 
dividend shallin any case be declared by any such undertakers 
until their accounts are certified by the auditor. 

“ 2. If any undertakers think themselves aggrieved by any act or 
determination of the auditor, the matter in difference shall be 
referred to the determination of an arbitrator agreed on between 
such undertakers and the auditor, or in default of agreement 
appointed on the application of either party by the Board of Trade, 
and subject to this provision such uodertakers shall observe and 
abide by tbe directions and determinations of the auditor." 

He said that at the present time, although an auditor was 
appointed by the Board of Trade to andit the accounts, he һай no 
power to enforce auy objections which be might take to the accounta. 
There were many items which might be charged to capital acoount 
when they should not be so charged, as it stood the companies had 
declined always to comply with the suggestions of the Board of 
Trade auditors. The matter was of importance to local authorities 
in two ways. First, with regard to the periodical revision, and, 
secondly, in View of the purchase of undertakings by local autho- 
rities. In the latter case, it was extremely important to keep 
proper accounte. Incorrect accounts might alter the value of pro- 
perty to the extent of several thousands of pounds. There were no 
methods by which the recommendations of auditors could be 
enforced sxcept by means of a penalty similar to that imposed 
under the Metropolitan Water Act of 1871. | 

Mr. PxLRHANM (Board of Trade) said that while it was true that 
there was no power to enforce the requirements of the auditors, yet 


it could not affect the question of parchase, because a local authority 


purchased at the price of the actual material. 

The amendment was refused. 

The Metropolitan Electric Supply Co. submitted the following 
new clause :—'' Notbing in this Act shall extend to or authorise the 
making of any provisional order which shall affect the undertaking, 
works, righta, powers, or privileges of any existing company baving 
powers under a special Act of Parliament.” The clause was refused, 
the CHAIRMAN remarking that it altered the whole principle of the 
Bill, and the Committee could not accept it. 

A clause brought up by Mr. Hutcbinson on bebalf of the gas 
co upanies having been disposed of, the Bill was ordered to be 
reported. 


TYNESIDE TRaMBOADS AND Tramways BILL. 


On Tuesday the Select Committee of the House of Commons, 
presided over by Sir E. Strachey, mat again to consider the Tyne- 
side Tramroads and Tramways Bill, which had been sent back to 
them by the House of Commons for the question of the running 
powers by the company over the tramways of the Newcastle-on- 
Tyne Corporation to be reconsidered. Mr. Balfour Browne, K. C., 
and Mr. Macasssy appeared for the company, and Mr. Lloyd, K. C., 
and Mr. Talbot for the Newcastle Corporation. 

Mr. Влгғосв Browns said he was glad to вау that the Corporation 
and the company had come to terms. He did not want to go into old 
matters, but 16 was аз unfortunate thing that the Corporation did 
not take the same view that the Tramways Committee of the Cor- 
р ration took of tho agreement in August, 1903 If they had done 
80, they would not have had to come before Parliament atall. Now 
the Corporation bad come to what he would call а proper sense, and 
were willing to agree to the Tramway Committee's report of that 
data, and that had been embodied in an agreement which was 
sufficient for the purpose. He was anxious that there should be no 
going back on the agreement, and he proposed that the agreement 
should be scheduled with the Bill. If it went back to the Corpora- 
tion for confirmation, it might be that it woald have to come agaia 
before the Committee. This had been agreed проп between the 
Corporation's solicitors and the compauy's solicitors, and he thought 
it would be better to put it in the Bill as it stood. It would never 
be a precedent, for the case was unique; they knew how difficult 
it had been to arrive at an understanding, and therefore it would be 
better to teke the words which had been agreed upon. 

Mr. Jutoyp said they regarded it as rather an unsatisfactory way 
of carrying out an arrangement, that the heads of the agreement 
should be scheduled, because the wording was not artistic, and 
not euch as was generally put into a Bill. He though: that 
it would be better that these terms should be put into ^ final azree- 
ment, and scheduled in the Bill. There was no diffi:ulty about 
this, because ths heads of the agreement had been before the New- 
rastle Corporation, and had been agreed to. Unless the thing was 
put into а legal form, many difficulties would occur. Another 
matter was that the Committee suggested that the parties should 
draw up ала submit a clause to provide that in case of the sale of 
the company's undertaking, no increased value should accrue in 
consequence of the agreement. That appeared in paragraph 26 of 
the heads of agreement,.but if they scheduled that as one of 
the heads of agreement and did not put it in as a clause, the 
effect was almost nugatory. Paragraph 15 make the heads of agree- 
ment binding between the parties, and the result was that if this 
non-enbancement clause was left as an agreement between the 
parties, and was not inserted in the Bill as а separate clause, it 
would be binding upon the Corporation and the company, but it 
would be no good whatever to the local authorities who would have 
power to purchase. Не accordíugly suggested that it would be well 
for the Committee to allow time for tbe tinal agreement to be 
drawn up, and for a clause relating to value to be submitted. 

Mr. Валгғосв Browne said he would rather stick to the idea of 
embodying the heads of agreement. Clause 23 said that the terms 
were to be embodied in the form of an agreement, and if they em- 
bodied that, it would have the effect of an Act of Patliament. If 
any formal agreement was necessary. that was provided for by 
paragraph 23 of the heads of agreement. Не was not quite certain 
what the Committee wanted with regard to the clauee as to no value 
accruing to the undertaking by reason of running powers being 
granted. No enhanced value could accrue as between the company 
and the Corporation. If they put in а non-enhancement clause, it 
would be for the benefit of the people outeide who did not ask 
for it. | 

The ОнлАївмАн: That makes no difference to us. We think your 
company ought not to get enhanced value in consequence of these 
running powers. 

Mr. Влгғосв Browne said that would be the effect of the 
embodiment of the heads of agreement. Directly the undertaking 
was purchased by Wallsend or any other local authority, the agree- 
ment with the Corporation became dead. There would no longer 
be any running powers, and consequently no enhanced value. 

Mr. LLOYD said there was nothing to prevent the Corporation 
and the company agreeing together as agsinst the other authorities. 

After further discussion, the CHAIRMAN said the Committee had 
come to the conclusion that it was desirable that the agreement itself 
should be embodied in the Bill, and that & separate clause should 
be inserted with reference to the non-enhanoed value of the under- 
taking in consequence of running powers being granted. They 
would adjourn till Friday to enable the agreement to be drawn up 
and embodied in the Bill, but it must be clearly understood that the 
Committee intended to finish the matter on Friday. 


LorHiAN8 ELECTRIC PowER BILL. 


TRR. Chairman of Ways and Means, reporting from the Committee 
on the Lothians Electric Power Bill, states: — That the object of the 
Bill is to inoorporste a company and confer powers upon them to 
provide central electrical generating stations and supply electricity, 
principally for manufacturing and trade purposes, in the county of 
Mid-Lothian, or county of Edinburgh, and certain parishes 
&nd places in the counties of East Lothian, or county 
of Haddington, and in !he counties of Peebles and Lanark. 
A report from the Board of Trade, in pursuance of Standing Order 
No. 1574, was laid before the Committee aod considered by them, 
but the recommendations contained in such report appeared to bav.: 
been carried out in the Bill as passed by the House of Lords. It is pro- 
posed by the Bill to autborise the payment of interest out of capital 
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during the construction of works, but it was proved to the Com- 
mitteee that such payment would tend to facilitate the raising of 
the capital, especially loca!ly, and although the clause relating to 
each interest had been inserted, subject to the conditions prescribed 
by Standing Order No. 167, they recommend that payment of inte- 
rest should be allowed, notwithstanding the fact that the said 
Standing Order No. 167 only related to railway Bills. There are no 
other circumstanoes of which, in the opinion of the Committee, it is 
desirable that the House should be informed. 


— mee eee ee 


Electric Liyhting Provisional Order Bill (No. 8).—This Bill, to 
confirm orders granted by the Board of Trade to the local authorities 
of Caerphilly, Man-field Woodhouse, Stroud and Dursley, and 
Batton-in-Ashfield ; to the Surrey Electrical Power Distribution Co. 
in respect of Cheam ; and the Shropshire and Worcestershire Elec- 
tric Power Co. in respect of Bromegrove, came before a Select 
Committee of the House of Commons on Monday. All the orders 
were confirmed except that in regard to Stroud and Dursley. 


LEGAL. 


CORPORATIONS AND Evucraic Tramway COMPANIES. 


Mn. Jusrion PHILLIMORE, in the King's Bench Division of the High 
Court of Justice on Wednesday, 13th inst., delivered judgement in 
the action of the Norwich Corporation against the Nor sich Electric 
Tramways Co. The action was heard at the late Norwich Assizer, 
and it was ncminally to recover a sum of £53 odd, money paid by 
the Corporation for the repair of roads said to have been injured by 
the defendant company. | 

Mr. MacMorran, K. O., and Mr. Wild, were counsel for the 
Norwich Corporation, and Mr. Low, K.C., and Mr. Henle appeared 
for the defendant company. 

His LoRpeurp, in delivering judgement, eaid that in addition to 
the £53 13s. 10d. claimed by the Corporation, both parties sought a 
declaration from him as to their respective rights under Sec. 57, Bub- 
sec. 5, of tbe Norwich Tramways Act, 1897. By the Tramways Act, 
1876, Вес. 28, the Electric Tramways Co. had to keep in good con- 
dition and repair to the satisfaction of the local road authority (1) 
so much of the road as lies between the road lines of the tramway ; 
(3) if there were two tramways belonging to the same tramway 
company within 4 ft. of each other, the portion of the road between 
these t wo tramways; (3) so much of the road way as extende 18 in. 
beyond the rails on each side of any such tramway. By the same 
section, if the Tramways Co. failed to comply, the Corporation 
might, after seven days' notice, open and break up the 
road and do the necessary works at the expense of the Tram- 
ways Co. with interest at 5 per cent. Tbe Norwich Act 
incorporated these provisions of the General Act, and it also 
contained certain provisions which probably were the result 
of a Parliamentary bargain between the city of Norwich and the 
Tramways Co. Sec. 53 provided that whenever the road authority, 
which was the Corporation in this case, altered the level of any road 
on which the tramline was laid, the company should at the same 
time alter its rails, so that the surface of the rails should be on a 
level with the altered surface of the road. If this was not done and 


the lines of rai! got out of level so as to bea danger to public traffic, . 


a penalty of £5 10s. а day could be imposed. It was further 
үреп that when the street was so narrow that there was a 
ess space than 3 ft. between the footpath and the tramway rails, 
the company should pave and maintain the road. This imposition 
of a penalty and the obligation in the case of narrow streets were 
additions to the law under the general Act. There were provisions 
also that if the company failed to maintain and keep in good con- 
dition to the satisfaction of the Corporation (1) so much of any road 
whereon any tramway belonging to them is made as lies between 
the lines of the tramway ; (2) the portion of the roadway between 
the tramways where the lines of the tramways are laid by the com- 
yin any road; (3) во much of the roadway as extends 18 in. 
yond the rails of and on each side of any such tramway ; (4) the 
whole width of the tramway where any tramway shall have been 
constructed in any street so that a less space than 3 ft. intervenes 
between the outside footpath at either side of such street and tbe 
nearest rail of such a tramway; (5) the janction of the paving laid 
and maintained by the company, with the surface laid and maintained 
by the Corporation, the Corporation may, if they think fit themselves 
at any time after seven days’ notice to the company, do the work 
necessary for the repair and maintenance of the road, and the 
expense reasonably incurred by the Corporation in so doing shall be 
repaid to them by the company, with tbe addition of 5 per cent. of 
weh expense. state of things to which he was asked to apply 
the sub-section was this: The tramways in some cases were laid in 
streets paved witn wood, and about these no question aroee. In 
otber cases the zoads were made with macadam, the tramways being 
laid in granite metta, which had a line of granite setts next the road. 
The life of a granite sett was about 20 years, and that of а macadam 
toad averaged four years, so that, at the point where the macadam 
became worn lower than the granite, а ridge or trongh was formed 
into wbich tbe wheels of vehicles went, and formed a trough in 
which water accumulated, making the macadam rotten and soft. 
The Corporation had to repair these ridges, &., but the tramways 
company said it was necessary to do the because the surface 
of the macadam was bad, and the whole of it was in need of repair. 
In some cases be was satisfied that the macadam might have been 


in better reoair, but in the greater number of cases it was in 
sufficiently good repair. The sum in dispute for the work done by 
the Corporation was small, but the great object was the ascer- 
tainment of a principle to guide them in future. What 
they had to consider was what was to be done when the 
macadam had still some years of life, but was worn down 
appreciably below the surface of the setts. The Corporation 
ea d the company should pay the cost of the repairs in such cases, 
but the company said the road should be maintained hy the Corpora: 
tion in such circumstances. The Bub-section was certainly difficult 
to construe, bat, on the whole, he thought that the fact that macadam 
wore away more quickly than granite, had been considered in the 
legislation that had been carried out, and tbat it was intended to 
throw upon the tramway companies, as a condition of the privileges 
given them, the duty of maintaining the even contour of the road 
by a proper junction of the two surfaces. He, therefore, gave judge- 
ment for plaintiff Corporation for £53 13s. 104, with 5 per cent. 
interest. As to the proposed declaration, he had asked each party to 
forward him in writing the form they wished it to take. Having 
read these forms of declaratioa, his Lordship said he should make a 
declaration in favour of the Corporation, in terms slightly altered 
from the form proposed by them. It read as follows:“ That 
the obligation of the company, under Sect:on 57, Sub-section 5 of 
the Norwich Electrical Tramways Act, 1897, to maintain and keep 
in good condition the junctions therein mentioned extends to cases, 
where, by reason of бле presence of the tramways io a road, the 
traffic in such road has caused the surface, laid and maintained by 
the Corporation, to become worn down below the level of the paving 
Jaid and maintained by the company, and involves the maintenance 
by the company of a uniform aad unbroken contour of such surface 
immediately adjoining such paving or the lowering of the pavement 
itself.” 

On the application of Mr. Low, stay of execution was granted on 
the usual terms. 


ErLxkcTRIO Tramways CONSTRUCTION AND MAINTENANCE Co, LTD.— 
PETITION OF A. J. PAINE. 


. Tus matter again came before Mr Justice Buckley in the Com- 


panies Winding-up Court on Tuesday, 12th inst. 

Mr. Norton stated it was a sbarebolder's petition which the late 
Mr. Justice Byrne directed in March last to stand over for 14 days 
pending an action by the company, for the rectification of the 
register by striking out the shareholder's name, being decided. 
There had been repeated postponements of that trial, which was 
finally set down for trial before Mr. Justice Kekewich on Monday 
next. 

In the result it was arranged that the petition should stand over 
till the second motion day next sitting, in view of the uncertainty 
of certain criminal proceedings now pending. Two summonses 
relating to the company, also in the same list, stood adjourned for 


the same period. 


ELEcTRIC Tramways CONSTRUCTION Co. v. Pam. 


Im the Chancery Division on Monday spplication was made to post- 
pone the hearing of this case till after the Long Vacation on. the 
ground of the criminal proceedings no pending. The application 
was granted. 


Kay v. TRE Barrisu WeEsTINGHOUSE ELECTRIC AND Manu- 
FACTUBING Co. 


TIS case came before the Court of Appeal composed of the Master 
of the Rolis and Lord Justice Mathew on Saturday on an appli- 
cation on behalf of tbe defendanta for а stay of execution pending 
а ; 

nass HIL L., for the defendants, said that the action was tried 
before Mr. Justice Jelf and a special jury at the Manchester Aseizes. 
The plaintiff, an employé of tbe detendants, brought the action to 
recover damages in respect of personal injuries caused by bis fulling 
against an electric switch, part of the electric lighting apparatus 
of the factory, and getting burnt by the current. The plaintiff's case 
was that the defendants had been guilty of negligence, and that they 
had committed а breach of duty under the Factory Acts. On the 
point under the Factory Acts, the learned Judge came to the con- 
clusion tbat the switch in que-tion was not part of the machinery 
within the meaning of the Factory Acts. He left, however, the 
question of common law negligence to go to the jury. The point 
on which һе (counsel) asked for а stay was this:—The 
defendants act up the defence of common employment, 
and they proved that the whole of the works of 
defendants, so far as the technical part of it was concerned, 
was banded over to the general manager, and a man named 
Harris. There were 1,300 switches in the factory, and 
all but five were covered. The switch in question was uncovered, 
and, therefore, the acci‘ent happened. He submitted that the 
defence of common employment was a good defence against the 
claim at common law. Tne learned counsel, in answer to Lord 
Justice Mathew, said that the jury awarded the plaintiff £850 
damages. Не ваій that the defendants were willing to pay plaintiff 
£1 a week until the appeal was heard. 

Мг. Е. NzwBaoLT said that the amount offered by his learned 
friend was not enough. Plaintiff had been most seriously i:jured. 
He had loet one eye, and would not be able to do another stroke of 
work as long as 18 lived. He had also an invalid wife. Pisintiff’s 
earaings had been £1 10s. per week. 

Lord Justice MaTHEW said there seemed to be а real question of 
law to be discussed. 
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In the result their Lordships directed that there should be а 
stay until the hearing of the appeal, on the defendants paying 
plaintiff £1 a week, to reckon from the date of the accident until the 
appeal was heard, and paying the plaintiff's solicitor's costs on the 
usual undertaking. 


Tramway TEST CASB AT SHEFFIELD. 


Веғовв the Sheffield Stipendiary yesterday, Mr. Muir Wilson, 
solicitor, who is a city councillor, was charged with failing to show 
his tramway ticket to a servant of the Corporation, on demand, and 
with refusing to pay the additional 1d. fare which he was liable to 
pay under the circumstances. Mr. Bairstow appeared to prosecute, 
and Mr. Wilson conducted his own case. Mr. Wilson, it was 
alleged, refused to accept a ticket owing to there appearing on the 
back thereof a notice limiting compensation in case of accident to 
£25. He contested the validity of such notice. 

Mr. BarBsTOW ssid a passenger must abide by the Corporation’s 
conditions. 

Mr. Wirsox said the object he had in raising the question was, 
that the Corporation were endeavouring to impose on the citizens, 
through their chairman, a condition which was wild and extravagant, 
and so unjust that he would not tolerate it until а Court of Law 
said he must. The condition was not a bye-law, but merely а 
resolution of the Tramways Committee, confirmed by the City 
Council It had never been submitted to the Board of Trade. 

Alderman CLEGG, chairman to the Tramways Committee, was 
called by the defendant. Не eaid the condition was passed to pro- 
tect the Corporation against imposition and exaggerated and un- 
founded claims. The Committee would not make any cavil 
respecting the payment of compensation where the claims were 
just and fair. | 

The StrPENDIARY thought the requirements of the bye-law for 
showing the ticket had been complied with, but as regarded 
delivering and producing the ticket he must convict. 

A fine of 1s. was imposed upon Mr. Wilson for failing to produce 
and deliver his ticket, and an additional penalty of 1s. for failing 
to repay the 14. fare. 

Notice of appeal was given. 


BUSINESS NOTES. 


Cowan-Andrews Switchgear.—Messrs. Cowans, Ltd., 
have sent us a handsomely produced souvenir of the demonstration 
which took place at their London showrooms last May. In addition 
to the illustrations and description which were abstracted in our 
issues of June 3rd and 10th, 1904, a cross-section of their standard 
arrangement of high-pressure switchgear as modified for small 
installations is included in the souvenir, and as it presents some 
interesting features we reproduce it herewith. It will be seen that 


no high-pressure conductors are accessible on the front of the 
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CowAN-ANDREWS SWITCHGEAR. 


board; the instrument transformers are readily accessible in 
compartments in the gallery behind the board, and the high- 
pressure oil-awitches are completely isolated by a brick wall from 
the rest of the switch gear. Moreover, any switch, with the 


corresponding apparatus, can be isolated from the bus-bars for 
inspection or repair by means of screw plugs, arranged so as to 
break connection in separate compartments, isolated by brick walls 
and soapstone slabs from one another. The arrangement of the 
Cowan-Andrews discriminating apparatus and current direction 
indicators is also indicated. 


A Novel Watertight Tumbler Switch.—To get over 
the difficulty which has always prerented itself when using tumbler 
switches for ont-door work or in exposed positions where moisture 
is present, the General Contracts Oo., Ltd., have recently put on 
tbe market а novel form of their patent Strut " switch enclosed in 
a watertight box. To facilitate manufacture, the standard type of 
switch is used complete, secured in tbe metal box, either with or 
without the cover, as may be desired, and so as to retain the full 
advantage of the tumbler action and at the same time produce а 
switch that ія absolutely watertight, a second dolly is introduced 
working in а ball and socket joint in the cover of the watertight 
box. The second dolly carries a capped end, which fits over the 
ball of the permanent switch dolly, thus forming а smooth working 
joint between the outer dolly and the switch lever. For convenience 
in coupling up, the wires are carried through glands in the side of 
the box, so arranged as to give sufficient length of wire to allow the 


— 


WaTERTIGHT BwITCH, WITH AND WITHOUT COVEB. 


switch being removed for making the connections, sufficient space 
being allowed in the bottom of the box to stow the slack wire 
when the switch is fixed in position. The additional dolly and 
outer cover being concentric with one another, admit of the cover 
being unscrewed with the switch ia any position, and as there are 
no small screws or loose parts in connection with this portion of the 
case, which have to be removed when making the wire connections, 
and so interfera with the adjustment of the watertight joint, the 
switch is very simple and effective. The switch is constructed to take 
any form of gland or other tube connection, and is manufactured 
under the company's patents. 


Electricity in Cotton Mills.—We have received from 
Messrs. Kelly & Hide, consulting electrical engineers, Liverpool, а 
copy of a paper read by Mr. A. Kelly in December last before the 
Mancheeter Insurance Institute. The author reviews the progress 
which has been made in the application of electrical driving to 
cotton mills, and describes examples of its use in the United Bfates 
for this purpose. Instances of the driving of spinning frames, 
looms, &c., both direct and by belt, from electric motors are given, 
and the reasons for the superiority of electrical over mechanical 
driving are explained. It is stated that the cost of repairs ina 
mill which has been electrically driven for 9 years has amounted to 
only £5 per annum, the installation comprising plant of 1,980 H.P. 
The transmission efficiency is stated to be 82 to 84 per cent., com- 
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pared with 75 per cent. with rope drives. In large mills the 
tlectrical installation is actually much cheaper than the mechanical. 
The increased output due to the adoption of electrical driving is 
estimated by mill owners who have tried it, at 4 per cent. on 
weaving, and 6 to 8 per cent. on spinning. The lessened cost of 
the buildings with electrical driving is a very important iter, and 
the ease with wbich extensions can be carried out is a valuable 
feature. The paper is well worth studying on the part of those 
iaterested in this large field for electrical development. 


Single-phase Induction Motors.—The simplicity and 
good speed regulation of the induction motor, and the fact that it 
requires practically no attention, are qualities which ensure its 
popularity amonget non-tachnical users, as well as in places where 
skilled attendance is available. To meet the demand for such 
motors of the single-phase type, the British Thomsón-Houston Oo., 
Ltd., of Rugby, are issuing particulars of their standard types, the 
appearance of which will be gathered from our illustrations. 


Fic. 1.—AIS 7/15 Foam К 
INDUCTION MOTOR. 


Form K, supplied in s'zes up to 44 H.P., has a squirrel-cage rotor, 


and is started with a phase -splitting device which limits the 
current to 1} times the full-load current. Fig. 1 shows one of this 
type attached to a wall; it can equally well be mounted on the 
floor or ceiling, the end shields being rotated so as to keep the oil 
wells below the shaft. | 

Form M, which is supplied in larger sizes, has a wound rotor 
with slip rings aud carbon brushes, and is started with resistance ia 
the rotor circuits, combined with a phase-splitting device which 
gives from 4 to J full-load torque, with fall-load current. Fast and 
oose pulleys, or an automatic clutch pulley, can be supplied when 


Fig. 2.— AIS 15/32 Form M Ixpvoriox Moros. 


it is necessary to start on a larger load. Fig. 2 shows the motor 
complete, and fig. 3 те раги before assembly. The rotor, as shown, 
is provided with a device for short-circuiting the slip-rings when 
normal speed is attained. The standard motors are wound for 100 
and 200 volte, at 50 cycles per second. The temperature rise of the 
partially enclosed type for continuous running at full load is not 
more than 63° F. on the smaller, and 72° F. on the larger sizes, by 
thermometer, or 72° F. and 81° F. respectively when totally 
enclosed. The motors are capable of taking 50 per cent. overloads 
fof short periods. 

The efficiemey of the motor shown in fig. 2 is 82 per cent. at full 
lod, and the power factor 83 per cent, The largest form К motor, 

ving 4j E.P., has an efficiency of 80 per cent, and power factor 


The Telegraph Cable Export Trade.—June was а 
very quiet month as regards the exports from this country of tele- 
graph cables and apparatus connected therewith, the shipments 
attaining a value of only £52,334, as compared with £171,760 in 
May last, and £76,721 in Jane, 1903. The quietness which has so 
far this y eat prevailed in this brauch, is well shown by the returns 
for the six months ending with June, tbe exports during that 
period having amounted to only £513,359, as oontrasted with 
£1,438,854 in the first half of last year. 2 oł ' 


Proposed International Exbibition.—The question 
has been raised by.the Magazine of Commerce, “Shall we hold a 
Great International Exhibition ? " The opinions of a large number 
of important business firms have been obtained, and appear to be 
pretty well balanced! pro andi contra. It is. ithat a Free- 


Trade country: has поўпве for anjexhibition, which* merely helps 
foreign firms to copy our methods,; Yon the. other hand, it lis, pointed 
out that this argument cuts bothiways. =g: s 


Fie. 3.—Pakrs or Form M Inpvucrion Moros. 


Electric Power in Australia.—The Electric Lighting 
and Traction Oo. of Australia, Ltd., inform us that good progress is 
being made in the development of electricity sapply for power 
purposes in Australia. The figures obtained at the end of April for 
their various stations were as follows :— - 


И.Р. of motors connected 


Station. Year of working. and applied for. 
Melbourne 5th year 404 HP 
Adelaide за „ 541 „ 
Geelong йа „ 332 „ 

Total m Р. of motors. 1277 K. r. 


— —— — ũ — — — — — — — — 


€———— —— ——— 2 2. 


А pamphlet has been issued by their engineer and manager, Mr. 
Е. W. Clements, which at the same time clearly explains the 
advantages of the electric motor in point of simplicity, convenience 
and economy over all other motive power agencies, and shows the 
skill attained by Australian printers by the excellence of its pro- 
duction. In addition to ап eloquent discussion of the subject of 
electric motive power, the pamphlet includes a Jist of some 230 
Australian installations in which it is employed in connection with 
the company’s supply, in very many of which electricity has dis- 
placed steam, oil or gas power, with the number and size of motors, 
the cost of electrical energy per month, and the nature of the 
industry concerned. | Ж: 


How to Advertise.—Messrs. Frank Gould & Oo., of 54, 
New Oxford Strect, W.C., have sent us a little book, entitled “Some 
Notes on Advertising,” which is forwarded gratis by the publishers 
to intending advertisers, to enlighten them on the best and most 
fruitful means and methods of organising an advertising campaign. 
Advertising is as much an art as any other department of business 
activity, but in this country it is too often undertaken by inexperi- 
enced persons, who fail to make the best ове of the space for which 
they рау; not only how to advertise, but when and where to adver- 
tise, can only be ascertained by experience. The booklet contains a 
pretty full list of the representative publications of the world, which 
should be of great utility to business men. 


Electro-magnetic Sorting Machine—A machine for 
sorting the refuse of machine shops, made by the E. Н. Geist Elec- 
trical Works, Ltd., of Cologne, is being introduced by Messrs. B. 
Kuettner & MacDonell, of 3, Adam Street, Adelphi, W.C. A bell- 
shaped magnet is used, in the field of which the turnings, &c., are 
automatically distributed by & hopper and oscillating cylinder. The 
machine а он 16 owt. per hour of че: scraps aad 
tarnings, but the output may be greater or according to the 
nature of the mixture; it oan also be used for sorting granulated 
blag, iron ore, ёс, 
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Electrical Wares Exported. 


WEEK ENDING JULY 12TH, 1904. 
Amsterdam. . Value £26 
Bombay s > > vs 48 
Buenos Ayres - T oo 245 
Calcutta 


WEEK ENDING JULY 14TH, 190% 
Alexandria .. 
Auckland ee oe e 
Beira ee ee ee ee oe 41 
Bombay s ө HS ee 86 


Bordeaux . we ГР See 65 Callao. Teleg. mat. Е .. 150 

Boulogne A ree s 39 Cape Town .. г е .. 808 

Buenos Ayres. Teleph, mat... 593 is Elec. machinery.. 645 
se е е 1 


Calcutta . 2,597 ja 'Teleg. mat.. 


Teleg. mat. к .. 450 Christiania .. 


"n е oe e 
Cape Town .. T MF ee 1,063 Colombo РЕ, у» ee 120 
з Teleg. mat. .. 1,006 Copenhagen.. ve és - 62 
Channel Islands . s oe 32 Delagoa Bay ics T T 28 
Colombo  .. gates. oris .. 440 Durban a ie bis .. 1,906 
ss 'lTeleg. mat. ae 90 - Elec. machinery .. 016 
Delagoa Bay ^ ee „ 249 Fast London zx x .. 024 
Durban ee ee ee ee 507 TI Teleg. mat. "E 92 
Fast London 1 ee 903 Fremantle .. Sa $5 . 20865 
Flushing . ae єє ws 20 71 Elec. machinery.. 100 
Fremantle .. А as ёе 56 Gibraltar . а ze . . 187 
Hong Kong. 5% $% . . 9,732 Halifax s s PN T 22 
La Plata  .. ie ws s ^0 Hamburg. "eleg. mat... . . 170 
Madras А oe coe ee 26l Hong kong .. { Pe . 834 
10 Teleg. mat. ee 33 Iquique. Teleg. apparatus. 800 
Malta.. m a is 12 New York .. Ж và ae 20 
Melbourne. vx 5 РЕА ! Perth.. a - 985 .. 3888 
EN Teleg. mat... ee 650 Port Elizabeth .. 4s Şa 79 
Monte Video, Teleg. cable .. 190 Rangoon  .. vs s ds 54 


Bt. John's (N. F.) sx T 91 


North Atlantic. Teleg. cable.. 4,000 
e oe . St. Petersburg we e« ee 120 


Otago. oe 


& 


Paris oe oe ee ee ee 197 Sarawak „о eo ee oe 4 
Penang oe ae ee ee 965 Shanghai oe ee oe oe 67 
Port Elizabeth .. ea is 45 Simons Town vs ae eo 223 

% Teleg. mat. .. 74 Singapore . F a ee 15 
Rangoon s vg ©» 60 Sydney 4% T T »e 365 
Rio Janeiro.. ee so» . 160 Toronto we ae $4 .. 502 
Rotterdam .. Ws si 5 80 Vera Cruz . ee vs .. 198 
Rouen os T "S - 24 Wellington .. 2 eis 1,266 
Shanghai „ 264 Elec. fuses.. 80 


Yokohama re s 5% ea 25 


Singapore. Poleg. mat. E 98 
Zanzibar e» ie "s s% 16 


Stockholm. Teleg. cables .. 178 
Sydney = T ee 

” Teleg. mat. ee ee 449 
Wellington, Elec. cable .. 8,580 


Total £24,595 Total ee £9,809 
Foreign Goods Transhipped. 
Gothenburg. Telephones Value £55 ! Colombo. Elec. mat. Value £15 
Labrador. Elec. mat. T 21 Durban. Elec. light fittings . P 
New York. Elec. mat. oe oe 90 
Otaga., lec. mat. ee ee 25 
Total ee . £194 Total .. . 38 


Electrical Wares Exported. 


WEEK ENDING JULY 2]sT, 1903. WEFK ENDING JULY 19r0, 194, 
Alexandria .. Alexandria .. Value £32 
Amsterdam.. Amsterdam.. wi ee o0 324 


Antwerp oe ee ee ee 341 Auckland ee ee oe $72 
Bombay КЕ „> ee es 112 v» Teleph, cable ee 2,718 
Boulogne . sä ee es 13 Bombay * x <“ oo 701 
Brisbane oe ee oe ee 100 Buenos Ayres ee ee oe 808 
Buenos Ayres ©з a . 3,163 Calcutta bs ec .. 1,113 

- Teleg. mat. 332 „ Peleg. mat. .. . 1,261 


Cape Town .. 59 ad oe 160 


97 
Calcutta ee өө ee „ 1,118 Christchurch >ò 835 z 20 
Саре Town.. .. « 0 | Colombo .. .. 154 
Colombo T "T - o 153 Delagon Bay 5% <a ee 445 
Copenhagen, Elec. cable  .. 1,037 Durban z Le еа .. 905 
Demerara .. oo oe эө 30 * Klee. machinery . . 2,024 
Durbw˖an . .. 1,47% „ Teleg. mat. .. Nó 
East London oe ae oe 375 Yrewantle .. - oe .. 120 
Fremantle .. oe . ee 245 Gibraltar .. m ec is 99 


Hamburg .. ae - ә P4 
Hong Kong.. vs ee ee 27 


Gibraltar . $4 à M 27 
Halifax aa s se ©» 62 


Hamburg ee ee ee ee 17 Kobe ee - ee ee • 30 
Hong Kong.. 55 es T 25 Messina © ae . 495 
Lisbon v a oe xs 18 Otago. Teleg. mat. ө» 65 
Madras wie shy ee „.‚ 151 s Teleph. cable .. .. 191 
Melbourne .. - m es 874 Pireus. Teleg. mat. .. . 115 
Penang. Teleg. mat. os 99) Port Elizabeth Е siè ee 107 
Perth eo ee oe ee 80 Rio Janeiro. Elec. fuse oe 40 
Port Elizabeth  .. - .. 880 Rockhampton ee ee 10 
liio Janeiro.. ws © 828 38 Bt. Petersburg з Кя . 550 

" Teleg. appar. .. 2,852 P Teleg. cable. 85 
Rosario es be $5 T 46 Santa Cruz oe T ie 21 
Singapore. Teleg. mat... .. 406 Singapore oe oe S 34 
Valparaiso es ES be zs 50 Rydney m - oe . 584 


Tokio.. oe ee ee ee 765 
Toronto ee ee ee s 11 
Wellington s. s» ee 

" Elec. machinery .. 341 
Yokohama .. "T oe . . 1,024 


Total ee £10,515 Total .. £16,140 


Foreign Goods Transhipped. 


Durban. Elec. goods. Value £179 
Flushing. Elec. Appliances .. 18 
Gallegos, Elec. manfs... os 46 
Otngo. Teleg. apparatus .. 197 


Wellington . we os .. 1,691 
Yokohama .. б бе . 600 


Perth. Elec. cable d . 520 
Rio Janeiro. Elec.]amps  .. 28 
Total ee эе £983 


Cape Colony.—' The Customs authorities of the Colony 
of the Cape of Good Hope have lately given а decision to the effect 
that "conduits and piping used in connection with electrical fit- 
tings" are dutiable at the rate of 15 per cent. ad valorem. 


Exports of British Electrical Machinery.— The 
exports of electrical machinery from this country last mopth 
amounted to £43,968, bringing up the total for the six months 
ending with June to £214,854, which contrasts with £224,124 in the 
corresponding half of 1903. 


Air-Brake Equipments, —We are informed that 17 of 
the Manx Electric Railway Co.’s cars are fitted with Christensen 
"gtraight" air-brakes, and that the Newport tramways have six 
cars equipped with air-brakes on the straight system. Mesare. 
R. W. Blackwell & Co., Ltd., have also been favoured with an order 


from the Underground Electric Railways Co. of London, Ltd, for 
over 200 50-cb. ft. motor-driven compressors for the air-brakes on 
the new trains which are to be operated on the Metropolitan 
District Railway, and that they are supplying combined vacaum 
pumps and air compressors which, by the movement of a lever, can 
be converted instantly from a compressor to a vacuum pump, or vice 
versd, во that rolling stock equipped with either vacuum or air-brakes 
can be controlled from the locomotive with а minimum amount of 
apparatus. 


Uralite.—The accompanying illustrations show a coil of 
wire supported on a strip of uralite. This serves to show the 
manner in which uralite can be worked with ordinary tools. As 
was pointed ont in our issue of August 22nd, 1902, this material, 
whilst being a good insulator for ordinary voltages, possesses 


the advantages of being fireproof, mechanically strong, and close- 
grained ; further, if can be worked as ensily as wood. Uralite, 
which is supplied by the British Uralite Co., Ltd., of Cannon Street, 
E.C., when it becomes better known in the electrical world, will 
be used for a variety of purposes, where good insulation is required 
at high temperatures. 


Wormwood Scrubbs Prison Lighting.—One of the 
blocks of Wormwood Scrubbs Prison has recently been installed 
with electric light by Mesers. К. Н. and J. Pearson, Ltd., Notting 
Hill Gate, W. The block consists of a huge rectangle with a cen- 
tral hall or corridor, opening into wbich are 352 cells on four floors, 
the three upper tiers on either side communicating by galleries 
running entirely round the building. Each cell is lighted by means 
of an 8-c.P. Robertson lamp fixed horizontally immediately above 
the door, the lampholder being screwed directly to the conduit, and 
projecting only 1 in. beyond the face of the wall. Each lamp is 
controlled by a switch and cut-out fixed outside the door to the 
right, and is supplied by 7/18 mains running along the under 
side of the galleries in steel conduit provided with tee joint 
boxes. These boxes are fitted with porcelain interiors upon 
which are screw terminals for connecting the branch wires, 
thus obviating the necessity for making jointe. All the tees and 
elbows used are provided with inspection covers, and the wires 
can be entirely withdrawn if necessary. At the entrance to the 
building, immediately inside the door, is fixed the 2-way main switch 
and fuseboard. This is enclosed in an iron case, glazed in front, 
and the Thomson meter of the Hammeramith Borough Council is 
also fixed in this case. From the two sets of terminals are taken 
two pairs of 19/16 cable, one to each of two 12-way distributing 
switchboards which are fixed in the centre of the building, faciag 
each other on opposite walls on the ground floor; from these are 


taken eight circuits to supply the cell lights, and four for lights 


fixed at intervals around the gallery. The whole installation is 
erected with Simplex Steel Conduit Co.s screwed Wireduct," 
electrically continuous throughout. Connections are made to earth 
at various pointe, and the insulation resistance amounts to 45 
megohms. In the forecourt of the Prison the Council's electricity 
department has fixed a transformer surmounted by a “ Reason " arc 
lamp; to this transformer, which converts the 2,200 volts of. the 
supply mains to 220 volts for lighting, the Council has laid mains 
from Wood Lane, considerably over half a mile distant. From the 
transformer а lead-covered concentric cable has been laid in а wood 
trough run solid with bitumen, across the forecourt, and is con- 
nected to the main board. 


Tramcar Collision.—At the Newport (Mon.) County 
Court on Thureday Mr. Noah Davies, а farmer of Bishton, brought 
а claim for payment of £50damages against the Newport Corporation, 
the action arising out of a collision that occurred between an electric 
tramcar and a horse attached toa cart and driven by the plaintiff. Asa 
result of the collision the cart was broken and the horse shaken, while 
the plaintiff had been under the doctor's hands for some weeks. 
The question being raised as to whether the plaintiff was as near 
the pavement ав possible, Judge Owen observed that many drivers 
seemed to think that they were entitled to the piece of road the car 
ran on, but the King's highway was open to everybody. Не gave 
judgement for plaintiff for £35 and costs. 


For Sale.—The authorities of the West Riding Asylum, 
Wakefield, want otfers for 56 arc ін dp and 3,275 Conradty cartons. 
See our advertisement pages this week. 
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perby Electric Are Lighting.—^ lerge portion of the Annual Outings.— Оп Wednesday, the 13th inst., the 
Lighting of Derby has been carried out for some years with both staff and employés of the Urban Electric Supply Со., Dartmouth, 
ating current. at 40 cycles per вес., and direct current with about 30 in number, their second annual outing, leaving 


Gilbert 6 %. carbon lamps, and this has now been considerably mouth by the first train in the morning. Torre was reached at 7.15, 


extended in both systems in conjunction with the new tramways. where char-a-bancs awaited them; proceeding to Newton Abbott, 
Some of the alternating lighting is carried out with parallel t breakfast wa’ served, and, starting from Newton Abbott at 9.15, 
formers with the series circuits of about 15 lamps with Gilbert the drive vid Chudleigh, Egbrook Park, Little Haldon, and Black 
poving-coil transformers, hich differ only in a few details from Forest to Starcross was very much enjoye inner was Serv 

those used vourne and other p es. The control is only on the Courtney otel. After the usual loyal toasts, propo 


Ar 
the primary, the secondary circuit requiring no switches or fuses, by Mr. G. E. Smith, the manager, the vice-chairman, Mr. Я 
and when the current is switched on it at once assumes ita pre- Babb, on behalf of the whole of the employ 6s, presented Mr. Smith 
determined value, at which it remains. The current in these with a very handeome “ smokers’ cabinet " in solid oak, 859 token of 
circuits САЛ, however, be varied at wil, and сар, for instance, be the high esteem and respect in which he i8 held. In responding, 
lowered at midnight to say one-half. A special type of automatic Mr. Smith esid that the presentation was quite & surprise to him, 
cut-out is placed across the leads in the specially designed box and he should ever value it as a proot of the goodwill that existed 
„ clamped on the tramway polos. This is practically a trigger release, between them all, and that he hoped this good feeling would ever 
ghort-circuiting cut-out, but is not able to release until the plunger continue. The health of the employés was then proposed by Mr. 
of a small dash pot has gone through ite motion, 60 that the cut-out Smith, and Mr. Hammett proposed, in a few well-chosen words, the 
does not work, and nothing happens unless the voltage i8 raised frms who һай so kindly and 80 generously subscribed towards the 
= expenses of the outing. The remainder of the time was spent in 


WE x . At three o'clock 2 start was for Daw After & 
walk on the beach for half an hour or so, the party started for 
Teignmouth, where, after pa ing of tea, the mem di 


r 
until seven o'clock, when they left for Torre, which was reached 
at nine o'clock. There they took train for home, Dartmouth being 


Тһе employós of Marconi's Wireless Telegraph Co. bad their 

annual outing 00 Saturday. The men went by brake to 

Southend, leaving Chelmsford at 6.30 and reaching their 

destination about 10 o'clock, 8 most enjoyable ride being expe 

rienced. The party assembled for dinner at the Grand Pier Hotel, 
artake 


where a hearty m was nof. Inthe course of a toast 

Mr. Cave re rred to the euccesefal growth of the works under the 
works manager, Priddle, whose health was ted with 
cheers. raed for the afternoon, tea at 4.46, 


ep» and 
alter which a further ramble was indulged in ; at 8.30 the trippers 


commenced the homeward journey, reaching Chelmsford in the 
small hours of the morning. The female employés went by train 


апа driving round; they returned to Chelmsford at about ten 
o'clock. 


Catalogues, Lists, &¢.— MESSRS. BENJAMIN R. VICKERA 
AND BONS, of Gascoigne Street, Leeds, send us cards referring to 
their steam and water packing, engine oil, and their “ Octopus di 
automatic central lubricator, which is claimed to effect ® consider- 
able saving in oil. 
: We have received from MSS AS. ALLEY & MACLELLAN, of Sentinel 
A.C. AUTOMATIC 8 , SusP EY p Works, Polmadie, Glasgow, illustrated catalogues of their “ Веп- 
де ar parna SUSPENSION FOF tinel” engines, No. 17 E, relating to their high-speed compound and 


ir " 


CvuT-00T. Anc LAMPS. triple types, and No. 18 E, to their Class C (simple non-condensing) 
e catalogues are beautifully got up, and contain, in à dition, 


much information concerning condensers, compressors, pumps, and 
acroes it for & prolonged period — practicslly speaking, only when useful tables. | 
there is something permanently wrong with the lamp circuit. М квввв. BUMSTED & CHANDLEB, of Cannock Chase Engine Works, 
These series circuits are much more steady and free from fluttering Hednesford, gend us & card pointing out that, in addition to their 
than is possible with parallel circuits, easier to control, and less well-known single-acting engines, they are now making silent 
liable to breakdown. The company are at present replacing & high-speed double-acting engines with forced. lubrication, up tO 
rectified lamp circuit with this special system. In addition to the 500 B.H.P. 
alternating lighting at Derby, there is & considerable amount of new We have received from the BRITISH WESTINGHOUSE Co. their 
direct-current lighting carried out in series of nine. The lamps are new circular, B 1,070, on polyphase ‘induction motors, types 0 * 
all hung from the trolley wire arms by 2 special clamp with & and “О B” The mode of construction is clearly shown in the 
spring suspension and a safety catch. The spring in the suspension illustrations, А8 well as various practical applications to machine 
is made so that ite period of vibration is ав far removed as possible driving, with full particulars of dimensions and weights. We have 
from the period of the pole and bracket, #0 that a swing is not set also received the Westinghouse Diary and Note- book, issued in 
up. Wh hoods are used the lamps are suspended with large flat connection with the Louisiana Purchase Exposition, containing ® 
hooks, which is the last thing the Gilbert Arc Lamp Co. have vast amount of information regarding St. Louis, electrical and 
brought out in this direction, 80 that although the lamps can give, mechanical tables and data, coinage systems, machine tools, motors, 
there is no tendency for them continually to swing. There wa» no and the Westinghouse Со.'в publications. The diary portion pro- 
room in the pole bases for & convenient arrangement of gear, во vides a реве of squared paper per diem for the months of June to 
boxes Were made, of 85 small dimensions as Was reasonable, to November inclusive. 
contain both the alternating and direct-current gear making $ The DIESEL Exam Co., Тәтр., of 179, Queen Victoria Street, Ыс; 


neater and sounder job than crowding the gear into the confined send us a circular relating to the Diesel oil engine, for which grea 
space in the base of the pole. fuel economy ig claimed, the cost of energy (with crude oil) being 


. : given as less than 1d. per p.n.p.-hour for fuel. The engines are 
Edwards Air-Pumps.—1n view of the importance of supplied for power” from 20 to 1,000 BHP and in the six years 
high vacua in turbine plante, it is interesting to note that Edwards since they were introduced more than 800 have been installed, eX- 


pumps D ‚В.А. | 

-A electricity works ;—F ulbam, Glasgow, Harrogate, Loughborough, . TEB Laxapon- Davies Moros Co. send 06 leaflets describing 

Lancashire Electric Power Co., North Metropolitan Tramways, New- their spur reduction gesr, atted to their ingle- pt induction 
0 


caste and District Co., Poplar, St. Pancras, and Tokio—in each case motors, and friction clutches, by means of whi e load can 
in connection with steam turbines. | thrown on ОТ off a motor 328 gradually 25 may be desired. Prices 
. are given for these apparatus. 

Holidays.—The Robertson Electric Lamps, Ltd., Brook From the ÉLEOTBIO AND OBDNANCB AcoEssOBIES CO., LAD., 

Green Works, will be closed for the annual holidays trom Saturday, Stellite Works, Birmingham, We have received their catalogue B 55, 

July 30th, until Monday, August 80. describing the British-made ^ Stellite” В.О. telephones, for 
$ domestic purposes These short-distance telephones аге for use in 

Fire Test.—The Metropolitan Asylums Board recently conjunction with ordinary bell circuits, and are o ntis] an 


invited а number of gentlemen to witness & practical fire test at handsome construction, while each instrument is guaranteed for 12 

Tooting. Two huts of timber tramework covered with corrugated months. А switch is provided in the handle, which ensures secrecy 

iron, lined respectively with felt and pine, and with uralite, wore when the instrument 38 not in ute, and prevents the battery from 
d ` . L4 


filled with combustibles the former was totally running do it the instrument 18 D. ung op whe out of use 
destroyed, while the latter was uninjured Full instructions are given for various modes of fixing ; double call 
ge rtable sets, intercommunication sets, Stelli e 
imports of Telegraph Cables.—The value of the phones exchange systems, &., are also illustrated and described. 
foreign telegraph cables and apparatus connected therewith imported Мувввв Ernest Е. Moy, LTD. of Greenland Place, Camden 


into thia country during last month amounted to only £1,672, Town, N. W., pave issued Leaflets Nos. 100 and 101, giving dimen- 
bringing up the total for the first six months of the year to £16,485, gions and prices of their single-pole two-way knife ewitches, ty p? 
as contrasted with £30,140 in the frst half of 1908. No. 100, for currenta from 50 to 1,000 amperes, at 550 volta. 
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Leaflets E.C. No. 86 and Е.С. No. 84 have come to hand from the 
ErEcTRICAL Co., LTD., of 121—125, Charing Cross Road, W.O., 
respectively giving particulars and prices of their single way quick- 
break knife switches, up to 400 amperes at 500 volts, one to three 
poles, and carbons for flame arc lamps. | 

MB. Henry BURRELL, of 73, Robertson Street, Glasgow, sends 
us particulars relating to his Btraightback ” steamships, which are 
fitted with electric deck cranes having a radius of delivery of 32 ft. 
from the ship’s side, and capable of discharging each 100 tons of 
coal or ore per hour. 

Messrs. S. Dixon & Son, Lrp., of Leeds Old Brass Works, have 
issued a circular drawing attention to their Royal” fire extin- 
guisher, which is of the chemical type. : 

The BnrrisH THomson-Hovuston Co., Lro., Rugby, have issued 
Pamphlet No. 142, and price lists Nos. 82 and 83, dealing with their 
D.C. and А.С. fan motors and exhaust fans. 

ReEED’s ELECTRICAL ENGINEERING AND SuPPLY Co., of 128, 
Southwark Street, S. E., send а card relating to their Edison - Reed 
glow lamps. 

Messrs, E. G. HERBERT, Lrp., of Rosamond Street, East Man- 
chester (formerly of Cornbrook Park Works), send us their price 
list of metal-sawing machines, machine tool accessories, &c., many 
ofthem of new design and of great ingenuity. 

Messrs. R. W. BLACKWELL & Co., Ітр., of 59, City Road, E. C., 
have issued section 12 of their ITE circuit-brenker catalogue 
No. 59, cancelling sections 3 and 6. This section deals with reverse 
current circuit-breakers alone, and introduces & design which is 
operated directly from the generator itself without the use of 
relays or auxiliary devices, and while it never acts with а forward 
excess current, never fails to act with & reverse current, no matter 
how low the line voltage may fall. The principle utilised is appli- 
cable to both direct current and alternating current systems, and 
шау be used in conjunction with the ordinary overload release. 
Full particulars are given of the mode of operation of the 
“ Reversite" type, as it is called, and of itsapplication to generators 
in parallel, rotary converters, transmission lines in parallel, storage 
batteries, &c. Leaflets E 18 to E 25, referring to various types of 
ITE circuit-breakers, are also to hand. 

We have also received from Mesers. Blackwell а pamphlet (No. 
55) dealing with their Christensen air-brake apparatus, explaining 
the advantages of the straight“ as compared with the " auto- 
matic" system, and describing the details of the Christensen 
apparatus, with excellent illustrations. Instructions for main- 
taining the gear in good order and for operating it are included. 


Bankruptcy Proceedings.—At Liverpool Bankruptcy 
Court on Thursday, John James De Lacy and Howard Ryan De 
Lacy, electrical engineers, of 58, Oldhall Street, Liverpool, were 
examined. The statemeat of affaira shows unsecured liabilities 
amounting to £1,833, and assets estimated to realise £511. The 
latter sum includes £484 surplus from securities, which, however, 
are not realisable. John James De Lacy stated that the business 
was commenced in March, 1900, in partnership with a Mr. Hawkes, 
who financed it, advancing £635. He retired in May, 1901, and 
received £500 for his interest; debtor borrowing the money from 
friends. The examination was adjourned until August 10th. 

Notice has been given in the London Gazette of 15th inst. that a 
bankruptcy petition has been presented against Warner & Co., of 
12, Holbein Place, Sloane Square, and will be heard on the 
28th inst. 

The last day for receiving proofs for intended dividends in the 
case of Thomas Williams, electrical engineer, Cardiff, is 30th inst. 
Trustee, G. David, 117, Bt. Mary Btreet, Cardiff. 

The first meeting of creditors in the matter of Messrs. Parkes 
and Sadleir, electrical engineers, Colwyn Bay, will be held at 
Bangor on 27th inst., and the public examination on 4th prox. 

A dividend will be paid to preferential creditors of the Electric 
Timber Seasoning and Preservation Co., Ltd., on August 4th. 

A first meeting of creditors was held on 19th inst. under the 
receiving order recently made against Mr. J. L. Higgs, solicitor, 
Staple-Inn. There being no quorum present, the meeting was 
adjourned for a week. 


Edison & Swan, Reduction of Capital.—A petition 
for the confirmation of а special resolution reducing the capital of 
this company, from £1,000,000 to £941,090, is to be heard in the 
Chancery Division of the High Court of Justice, before Mr. Justice 
Buckley, on the 26th inst. 


Book Notices.—' Gas Works Directory and Statistics“ 
for 1904. London: Hazell, Watson & Viney. Price 10s. 6d. net. 
This well-known hand-book, which has now reached its 27th issue, 
needs no commendation. The entries have been revised up to date, 
and the data under each entry give practically all the information 
that one is ever likely to require on the subject. Where electric 
light works are in operation, the name of the supply authority is 
now given. It is interesting to note that the great majority of gas 
undertakings, unlike the former, are in the hands of companies, and 
doubtless it was the success of the gas companies which stimulated 
the municipal authorities to take electricity supply into their own 
hands. The book is well printed and bound. 

We are in receipt of а copy of the first issue of а 
new technical journal, The Моют Boat. The objects of this 
journal are to encourage and record the progress made in 
connection with the manufacture of the marine motor and its 
application. The first number contains шару interesting 
articles dealing with both racing and pleasure craft, and is 
well illustrated. Zhe Motor Boat is published weekly, price 1d., by 
the Temple Press, Ltd., Rosebery Avenue, E. O. 


“ Electric Motor&"— We have received from Mr. 8. R. Fedden, 
manager of the Sheffield Electricity Supply Department, a book- 
let with the above title, intended to further the already flourishing 
motive power business which his department undertakes. The 
pamphlet well illustrates the application of polyphase motors to 
various power purposes, and clearly sets forth their many advan- 
tages, which, in the opinion of users (p. 39), more than cover any 
slight extra cost. 

Messrs. Whittaker & Co. will shortly publish The Telephone 
Service: Its Past, Present, and Its Future,” by Mr. Herbert Laws 
Webb. This work will be an endeavour to describe in plain 
language the general features of a modern telephone exchange, and 
it is hoped that it may be of assistance to the telephone user and 
others interested in the working and development of the telephone 
service, 

We have received from Messre. R. Johnson & Nephew, Ltd., 
of 65, London Wall, E. C., a small hand-book entitled Wire," 
which should prove very useful to buyers and users of wires. 
Tables showing the gaugo, weight per mile, diameter, breaking 
strain, twists and resistance of the various wires in use for telephone 
purposes are given. Information relating to fencing wires, staples, 
rope wires for mining purposes, &c., is also contained therein, 
together with conversion tables from the S. W. G. and various other 
British measures into the metric system. Messrs. R. Johnson 
and Nephew are now erecting an addition to their Manchester 
works of a modern plant for the drawing and tinning of copper 
wire. 

Report of the 'l'ariff Commission. Vol. I., The Iron and Steel 
Trades.” London: P. S. King & Воп. 28. 64. net. 


Trade Announcements. — NMessrs. W. E. Lane and 
T. D. Curry, of 123, Cannon Street, E. C, announce that they are 
prepared to undertake secretarial, accountancy, agency, and com- 
pany work generally; also to act as buyers and London correspon- 
dente for merchants, engineers, contractors, shippers, &c., carrying 
on business in the Colonies and abroad. They have carried on and 
supervised for some years past the secretarial, clerical, and accounts 
work for the following companies:—The Electric Lighting and 
Traction Co., of Australia, Ltd.; The Town and General Estates, 
Ltd.; and The Manica Copper Development Co, Ltd. Whilst con- 
tinuiny to retain their connection with these companies, they have 
made arrangements which enable them to undertake additional 
work of a similar character, utilising for this purpose their present 
suite of offices. Mr. W. E. Lane, A. M. I. E. K., who is well known to 
and in close touch with the electrical industry, and technícally 
experienced in the handling of orders for electrical goods, offers 
his services especially to electrical engineers and contractors in the 
provinces and abroad who require an agent, buyer, or correspondent 
in London. They also invite communications from companies, 
syndicates, &c., requiring office accommodation and the services of a 
secretary and clerical staff at a moderate expense. 

The Asphaltic Limestone Concrete Co., Ltd., of 6 to 11, Com- 
mercial Street, Birmiogham, finding that untrue reports have been 
circulated to the effectthat it is in liquidation, wishes to emphasise 
the fact that it was registered as an entirely new and independent 
company on January 11th, 1904, and purchased from the receiver 
and manager for the debentures of the old company, bearing the 
same name, the goodwill and business of that company. The old 
compaoy has gone into liquidation, and ceased to trade, butthe new 
one, having taken over the works in thorouzh going order, with tbe 
staff of experienced men, is prepared to execute all contracta and 
work entrusted to it. 

Mesers. Edward G. Herbert, Ltd., engineers, of Rosamond Stieet 
Kast, Manchester, announce that, owing to the rapid growth of their 
businese, they have been obliged to move from Cornbrook Park 
Works to larger works at the above address, to which all communica- 
tions should be addressed. 

Messrs. Rashleigh Phipps and Co. are moving from tbeir present 
address to larger premises at 147, Oxford Street, to-morrow, and 
will etart business there on Monday next, the 25th inst, when 
they will have а very artistic selection of electrical fittings on 
show. 

Messrs. Harris, Lee & Co., electrical engineers, of Johannesbarg, 
have removed their London office from 14, Upper Thames St reet, to 
165, Queen Victoria Street. During Mr. Harris's recent visit Home, 
they secured the sole agency for the whole of British South Africa 
for Messrs. Crompton & Co., and amongst other well-known houses 
whose sole agencies they hold for South Africa are those of St; 
Helens Oables, Electric and Ordnance Accessories, C. J. Thurafield, 
Evershed & Vignoles, Gent & Co., Stearn, Gilbert, Bastian, Per- 
fecta Seamless Steel Tube, A.B.P. Accumulator, &c. 


Dissolutions and Liquidations. — Notice is given 


of the release of the liquidator in the case of the Electric Lamp 
Regeneratiug Co., Ltd. | 

The Electrical Machinery Developments Co., Ltd., has passed 
and confirmed resolutions to voluntarily wind up the company, 
Mr. F. W. Lowther, of 151, Cannon Street, E.O., being appointed 
liquidator. 

A meeting of the shareholders of Messrs. Braby & Tomlinson, 
Ltd., will be held at 23, Bucklersbury, E.C., on August 22nd, at 
4 p.m., to receive an account of the winding up from the 
liquidator. 

Notice is given in the London Gazette of 15th inst. of the dissclu- 
tion, by mutual consent, of the partnership between Mesars. P. J. 
Buddery and H. W. Van der Pant, carrying on business as electrical 
and motor engineers at 6, Kingston Road, Wimbledon, under the 
style of Percy J. Buddery & Co. 

On 19th inst. a compulsory winding-up order was made by Mr. 
Justice Buckley in the case of Bhippey Bros, Ltd. 
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LIGHTING AND POWER NOTES. 


Abingdon.—The local electric lighting company has 
informed the U. D. C. that it will apply for a prov. order for electric 
lighting. 

Ashton-under-Lyne.—The T.C. has resolved to give 
users of energy for power the option of being charged: on the maxi- 
mum demand system at 3d. per unit for the first hour's daily use, 
and 1d. after, or at the present rate of 14d. per unit. 


Audenshaw.—The U.D.C. has taken counsel's opinion 
as to the liability of the Manchester T.C. to carry out its undertaking 
to supply the district with electricity. As a result, it bas been 
decided to inform the Corporation that it is advised that the 
Corporation is legally liable to carry out its undertaking, and to 
intimate that, unless the maius are laid, proceedings will be insti- 
tuted against the Corporation. 


Beckenham.—The U.D.C. has decided to expend a 


further sum of £3,000 on free wiring. The E.L. undertaking is 
leased to a company, and the Council is considering the advisability 
of extending the lease, as it was admitted that there was a deficit 
on the working last year of £600. The British Insulated & Helsby 
Cable Co. has offered to pay 4 per cent. on any sums now raised for 
free wiring, to cover ару charge upon the rates, and to enable the 
light to be extended in private houses. 


Brixham.—The U.D.C. wants offers for the transfer of 
ita electric lighting prov. order. 
our advertisement psges this week. 


Burry Port.—The U.D.C. has instructed the Town 
пш to obtain information with a view to introducing E. L. into the 
wn. 


Cambridge.—The Electric Supply Co. has reduced the 
price of energy as under :—Up to 1,000 units yearly from 7d. to 6d. 
per unit ; over 1,000 and up to 2,000, 6d., less 5 per cent. discount ; 
over 2,000 and up to 3,000, 6d., less 73 per cent. ; over 3,000 and up 
to 5,000, 6d., less 10 per cent.; over 5,000, 6d., less 124 per cent. 


Chertsey.—The U.D.C. has resolved to object to the 
applications of Edmondson's Electric Corporation, Ltd., and the 
Bouthern Electric Corporation, for prov. orders for electric lighting. 


Clewer Withont.—The Windsor Electrical Installation 
Co. having notified its intention to apply for a prov. order for 
electric lighting, the P.C. has decided to assent to the application. 


Croydon.—The Lighting and Electricity Committee 
recently presented its report to the T.C. Upon the advice of its 
electrical engineer, the Committee recommended that mains 
extensions at а cost of £373 be carried out, partly to supply the 
workshops of the L.B. & 6.С. Railway, and that during the period 
of light load, 2e, 11 p.m. until dusk, the charge for energy for 
power purposes be 14d. per unit. During the time between dusk 
and 11 p.m., consumers should bave the option of paying 5d. per 
unit, or baying the supply cut off by а time-switch, excepting on 
Wednesdays and Sundays, when the demand for electric light is 
small, and the switches would be so arranged that the higher rate 
would not be charged. The rental to be charged for these switches 
to be from 5 l. P. at £2 per annum to 20 E. p., or above at £4 per annum. 

The borough electrical engineer's report on the seventh year's 
working of the undertaking shows a net profit, after providing for 
sinking fund and interest, of £6,754, an increase of £2,099 on the 
previous year. The capital expenditure during the year was 
£36,843, bringing the total пр to £271,258. The total expenditure 
amounted to £25,538, as compared with £21,889 in the last year, 
and the total receipts were £46,596, as againet £40,157, leaving a 
gross profit, deducting £58 carried forward, of £21,000 as 
against £18,200. Interest and sinking fund charges, &c., amountod to 
£14,246. The number of consumers increased during the year from 
96,479 to 115,461; tbe number of units sold during the year 
amounted to 3,633,248, as against 3,131,841 in the previous year— 
а 16-per cent. increase; the percentage of increase in supply being, 
for fraction, 12:5 per cent., private supply, 26:1 per cent, public 
lighting, 4'1 per cent. The total length of mains now laid in tbe 
borough amounts to 162 miles, 12 miles being laid during the last 
financial year. Out of a net revenue balance of £8,347, £5,000 has 
been appropriated to the reserve fund, and the balance carried 
forward. The reserve fund now stands at £12,500. A scheme is 
being prepared by the electrical engineer for the hiring out of motors. 
The report was adopted. 

A loan of £27,000 for mains extensions has been applied for by 
the Council. 


Devonport (Tasmania).— The system laid down for the 
electric lighting of this town is the three-wire р.с., with accu- 
mulators. The street lighting is effected by means of 10 aro lamps, 
suspended over the centre of tbe main street, and by 39 incandescent 
lamps. The original scheme provided for an installation equi- 
valent to 2,800 8-С.Р. lamps in the town. The plant has been in 
operation five months, and the equivalent of 3,000 lamps are at 
present connected, while 1,000 lights and the. motive power 
for two factories are on order. The generatiog plant consists 
of one 50-н р. "Eclipse" boiler, and a Belliss 50-н.р, engine, 
coupled direct to a 32-kw. generator. The switchboard contains six 
panels. A pair of balancers are provided, and two boosters for 
charging the sccumulators. The steam generator, switchgear, 
lightning erresters, &o., were supplied and erected by the Brush 


Farther particulars are given in 


Blectrical Engineering Co., under the supervision of Mr. A. H. 
Warden. The storage battery consists of 240 Tudor" celle. The 
cost of the scheme was about £8,000. The prices charged for energy 
are 8d. per unit, with a rebate for any quantity consumed above two 
units per lamp per month, for lighting, and 4d. per unit for power. 
The scheme, which is under the control of & local town board, was 
designed by Mr. William Corin, consulting engineer to the 
Launceston City Council, and the board has since appointed Mr. 
George W. Lofts as the town electrical engineer. Owing to the 
large demand for electricity, Mr. Lofts has prepared a scheme of 
extension, which practically involves & duplication of the present 
plant, and the laying of 10 miles of additional street mains. This 
scheme has been approved by the board, and the ratepayers bave 
just sanctioned the borrowing of £4,000 to carry it out.— The 
Australian Mining Standard. 


Dover.—The T. C. is applying to the B. of T. for a 
prov. order enabling the Corporation to supply energy within the 
area of the R.D.C. 


Dundee, — The T.C., on the 15th inst., considered a 
proposal made on behalf of а firm of electrical engineers in London, to 
float a company, with a capital of a quarter of a million, for the 
purpose of supplying electric power to mill-owners and manufac- 
turers in the city. The promoters undertook to supply power ata 
minimum of jd. per unit, and a maximum of 14d. per unit, and not 
to interfere with the city's present method of supply. The Council's 
electrical engineer advised that the scheme be not entertained, on 
the ground that when their new power station was erected the city 
would be able, with their present plant, to supply power on better 
terms than а private company. The Council decided not to enter- 
tain the proposal. 


Egham.—The Urban Electric Supply Co. having given 
notice of its intention to apply for & prov. order for electric light- 
ing, the R. D. O. has decided to seek the opinion of the Surrey С.О. 
on the matter. 

Egypt.—A Cairo contemporary states that an English 
syndicate has made an application to the Ministry of Public Works for 
a concession to light by electricity the towns of Damanhour, Luxar, 
and Assuan. There is very little probability of the application 
being entertained," (says our contemporary), as the Government, 
in view of the unsatisfactory results obtained from electric light- 
ing concessions granted for Mansourah, Helouan, and other 
localities, have decided upon refusing any other application of this 
nature." 

Germany.— The Lahmeyer Company of Frankfort-on- 
Main, hae secured a contract from the municipal authorities of Sorau, 
for the establishment of an electric lighting station in the town. 


Gillingham.—The Т.С. has applied for sanction to 
borrow a further sum of £20,000 for electric light purposes, and 
is negotiating with the Admiralty with regard to lighting the 
Naval Hospital. 

Gravesend.—The Council is to offer £250 to the North- 
fleet U.D.O. for its consent to the extension of the Gravesend E.L. 
order во as to include Northfleet. = 

Hapton.—The P.C. has decided to have the parish lit by 
electricity. 

Harpenden.—The Mutual Electrical Supply Co. is seeking 
a prov. order for supplying electrical energy to the district. 

Ince.—The U.D.C. has applied for a further extension of 
its prov. order for electric lighting. 


{taly.— Application has been made to the Prefectural 
authorities of Como for a concession to put down a plant to utilise 
the water-power of the River Ponzate for electric lighting and power 
purposes at Ponzate. 


King’s Lynn.—The accounts of the Corporation elec- 
п? department for the year ended March 31st last, in brief, are 
as follows :— 


\ 1904. 1903. 
Revenue, private lighting and power T .. £3,295 £2,639 
i public lighting, including maintenanc 1,992 1,981 
Total, including meter rents, &c. ee £5,686 £5,054 
Total works costs, including publio lighting. 2.330 2.189 
Interest as ee os as гд 8 1,286 1,352 
Sinking fund ee ee мү ЖЫ oe ae 1,550 1,550 
Sundries eo ae ee ee ee ee ee 8 TEST 
Protit balance on year’s working és £487 Defloit £47 
Total works cost per unit, including publi 
lighting we se ee oe о ee ee 1°449 1:626 
Average prics obtained for all kinds of supply 
per unit oe is oe ee oe .. sė 98:13 8:21 


The total number of units sold amounted to 388,472; the number 
of consumers connected was 459; the total connections in équivalent. 
8 С.Р. lamps, including public lighting, amounted to .21,119; and 
the maximum load during the year was 290 Kw. We are pleased to 
note the satisfactory outcome of the past, year's working, resulting in 
& profit of £487, against а deficit in the previous year of £47. The 
eleotrical engineer is Mr. John Pilling. . : 


Kuala Lumpur.—The estimated cost of the electric 
lighting installation in this town in the F.M.8. of Selangor, is 
$815,500. | 

Lytham.—Mesers, Foote, Milne & Co. have informed the 
U.D.O. that they intend to apply to the B. of T. for a prov. order 


жо асра The Industrial Engineering Co. is making е similar appli- 
cation. 
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London.—L.C.C.—At the meeting on Tuesday it was 
decided to sanction the borrowing by the Islington B.C. of 
£15,636 for electric lighting purposes, and to advance £25,000 to 
the Poplar B.C. for similar works. 

Sr. PaNcBa8.—The following reductions in the charges 
for energy have been sanctioned by the B.C, and will 
come into operation forthwith :—For lighting purposes to 
consumers using the maximum demand system, from 64. 
per unit the first hour and 3d. afterwards to 6d. por unit 
the first hour and 13d. after; the present flat rate of 5d. per unit 
to be reduced to 4d. For power, the present rate of 2d. per unit to 
be reduced to 1d. per unit. The above charges are to apply only to 
consumers who arc supplied at the ‘pressure of 220 volts or 440 
volts, and also to consumers who agrce to change from the 110-volt 
pressure of supply to the higher voltage when required by the 
Council. The foregoing charges arc not to apply in tho case of 
the supply to Messrs. Price & Reeves, the contractors for the con- 
struction of the Charing Cross, Euston and Hampstead Railway, 
until such time as they have taken 1,000,000 units. 

The Electricity Committee reported having had under considera- 
tion the basis of charge for the lighting of the public strect lamps. 
The L. Gd. B. auditor bas made a request that £4,311, being outlay 
on arc lamps and columns, included in the electricity undertakivg 
capital account, shall be transferred to the general fund account, 
and that fund shall take over the liability on capital account, and also 
in future shall pay for the cost of maintenance (i. e., labour, trimming, 
repairs and carbons) as a separate charge, and that the charge for 
energy to the public strcet lamps shall be distinct from any other 
charge. The Committee agreed, and, in consideration of the general 
fund taking over the liability on capital account, and the cost of 
labour, trimming, repairs, carbons, &c., it was agreed that the charge 
for street lamps should be reduced from 3d. to 14d. per unit. 

The Committee was authorised to enter into negotiations with 
firms which let out motors on the hire-purchase system. 

MABYLEBONE.—The Finance Committee reported to the Borough 
Council on Wednesday last week that the taxed costs of 
the Council in relation to the arbitration proceedings were 
£27,349 9s. 10d. The Electric Lighting Committee reported 
that, having fully considered the question of the alleged 
defective title of the Metropolitan Electric Supply Co. to the 
property known as South Mews, which the Council was required 
to purchase under the Electric Lighting Order Confirmed (No. 1) 
Act, 1901, it could not withdraw its objection to the title, 
and was of opinion that the municipality would be entitled to 
compensation if the defects were properly cxplained to the Court. 

WESTMINST3B.—The City Council has refused to support the 
Borough Council in seeking powers to wire the premises of con- 
sumers taking a supply of energy. 

BERMONDSEY.—In view of the large demand for energy by the 
Dock Co., and on the recommendation of its electrical engineer, the 
B.C. has decided tolay down another main to the Dock Co.'s premises 
at au estimated cost of £3,082. | 

SHOREDITCH.—The B.C., on the recommendation of its electrical 
engineer, has adopted the following sliding scale of charges to large 
consumers using energy for power purposes :—Not less than 50,000 
units per annum, 25 per cent. off 2d. rate; 35,000 unita 20 per cent., 
25,000 units 15 per cent., 15,000 units 10 per cent., 10,000 units 5 per 
cent., 5,000 units 23 per cent. Consumers using not less than 
50,000 units per annum for power purposes are to be charged а 
flat rate of 34d. per unit for lighting. These charges are to come 
into force from the commencement of the next December quarter. 
A revision of the charges for lighting is under consideration. 
L.C.C. loans of £7,000 for the Haggerston electricity extension, and 
of £9,958 in respect of the Hoxton lighting station bave been 
taken up. 

It is proposed by the Lighting Committee of the B.C. to hold an 
electrical exhibition at the Pitfield Street Baths in October next, 
from the 10th to the 22nd. Forms of application for space should 
be tent to the electrical engineer not later than the 15th prox. 

HAckRET.— In consequence of opinions obtained from Messrs. 
W. R. Bousfield, K.C., and J. Fletcher Moulton, K.C., upon the con- 
tention of Mr. Robert Hammond that his engagement as consult- 
ing electrical engineer to the B.C. is for all future extensions, the 
Joint Finance and Electric Lighting Committee has decided (sub- 
ject to the usual confirmation) that no further supplemental agree- 
ment be made with Mr. Hammond. 


| Margate.—The T.C. has received notice that the Mar- 
gate Electric Bupply Co. intends applying for E.L. powers. 


Marlborough.—The local Electric Light Supply Co. has 
informed the T.C. that it intends applying for a prov. order for 
electric light, but the Corporation has decided to seek the right to 
supply energy itself. 


Mynyddislwyn.—The U.D.C. has decided to seek ex- 
pert advice as to the desirability of lighting the district with 
electricity. 


Oakengates.—The Shropshire and Worcestershire Electric 
Power Co. has informed the Council that it intends applying for a 
prov. order for E.L. 


Oldham.—The Oldham Corporation Electricity Com- 
mittee presented at the meeting last week, an analysis of the 
accounte of the department for the year ended March 25th, 1904. 
It showed the financial result to be a net loss of £771, against a 
protit of £5,329 on the preceding year’s working. The Committee 
had reduced the charge for energy on tramway account, which is 
held to beiresponsible, in part, for the adverse balance. The chair- 


man of the Committee stated that the result was very satisfactory, 
considering that it had had to build a large supply station, which 
was not yet ready for that purpose. The lighting department had 
an increase in income of £800 12s. The number of units sold for 
traction purposes was 2,177,309, and the revenue amounted to 
£13,608, as compared with 2,090,127 units and £14,741 revenue last 
year, being an increase of 87,182 uniteand a decrease of £1,133 
revenue; so that it had made a loss of £1,133 by the reduction 
made to the Tramways Committee, to which had to be added 
87,182 units which the Committee had given more than it had given 
before for the same money. Practically the concession made 
to the Tramways Committee had cost about £1,673, and a loss of 
only £771 3s. 6d. resulted on the year's working. 


Nelson.— Below we give the chief items from the accounts 
of the Corporation electricity department for the past year’s work- 
ing, ended March 31st last :-— 


1904. 1903. 

Total revenuc, including rents e is ee #5,99Н £3,686 
Sundry receipts ee ев se ee ee ee 629 696 
Total ee oe Фе о е ee £6,627 £4,381 

Total works costs we 28 T T a 2,726 2,055 
Intercst " "P Ps $i. Ss oy 1,923 JARL 
Sinking fund 1.577 1.362 


Profit balance on year's working transícrred to 
depreciation account ТИТ 401 Deficit 517 

Total works cost per unit is - a. “+ 1:176 1:539 

Average price obtained per unit. Ps T 2:509 2°76 

The total number of units sold was 555,876, and the total equiva- 
lent 8-c.». lamps connected amounted to aboot 21,588, with a maxi- 
mum load recorded of 594 kw. The borough clectrical engineer is 
Mr. W. A. Frascr. 

The T.C. has offered to supply electricity to works in the town 
for power at 2d. per unit with discount, on the undertaking to ure 
not less than 80 per cent. of the total horse-power installed for nine 
hours per day. 


Penge.—The Blackheath and Greenwich District Electric 
Light Co. has fixed the price per unit over the greater portion of 
the district at 41d. for private lighting, and 3d. for tbe street 
lamps. 


Portslade.—The Mutual Electricity Supply Co. and the 
Hove and District Electric Supply Co. have notified the U.D.C. 
that they each intend to apply fo: & prov. order for electric light 
supply in the district. It is suggested that tbc U.D.C. should apply 
for an order iteelf and sub-let it to a company, or purchase energy 
in bulk from the Brighton Corporation. 


Ramsbottom.—The U.D.C. has asked the В. of Т. to 
allow a further extension of time in which to carry out the work 
included in the E.L. order, which expires on July 27th. The 
саас. has taken this step owing to the financial position of the 

istrict. 


Redditch.—The U.D.C. has decided to apply to the 
L. d. B. for a further loan of £7,500 for the provirion of additional 
steam plant at the elcctricity works. 


Runcorn.—Mr. С. Vaughan Fowler (Warwick) has 
informed the U.D.O. that he {intends applying for a prov. order for 
E.L., and the Council has referred the matter to the Mersey Electric 
Supply Co., to whom it is proposed to transfer the Council's order. 
Owing to pending negotiations, the B. of T. has deferred considera- 
tion of the revocation of the order for six months. 


St. Albans.—The local Electric Supply Co. is seeking 
powers to supply clectricity within the area of the R.D.C. 


St. Anne's.—The U.D.C. has resolved to appeal against 
the assessment of the electricity works, which has been increased 
from £350 to £1,000, meaning an increase of ‘11d. per unit on the 
output. 


Simla.— The Punjaub Government has appointed Mr. 
J. W. Meares, of Calcutta, as electrical expert on the committee that 
has been formed to consider Major-General Beresford Lovett's 
scheme for extending the water supply of the district in combina- 
tion with a scheme for lighting the town by electricity.— Indian 
Engineering. 

Spennymoor.—The U. D. C. has accepted the tender of 
the Northern Counties Electricity Supply Co. for public ligbting at 
£2 78. 6d. per lamp per annum. The Gas Co. tendered at £3 4s. 6d. 
per lamp. 

Swindon.—In а report to the T.C. the electrical engi- 
neer details the extensions to the generating station proposed by 
him to provide for the winter after next. The- estimated cost is 
£6,000. 


Swinton and Pendlebury.—Two companies have in- 
formed the U.D.C. that they intend applying for prov. orders for 
E.L. The Council possesses an order, but has taken no steps to 
carry it out. 

Sydney (N.S.W.).—The work of installing the electrical 
plant for the lighting of Sydney is being carried on rapidly. 
Recently as much as 94 miles of cable were laid by Messrs. W. T. 
Henley's staff, and the whole work of covering and restoring the 
pethway completed, in five days. Daring the continuous wet 
weatber which had been experienced, and owing to the natrow 
streets and pathways, a good deal of inconvenience was caused to 
business people in different parts of the city by the extensive dis- 
turbance of the footways, but the City Council officera expressed 
themselves as thoroughly satisfied with the efforts of the company 
to vigorously execute their contract. 
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Thames Valley.—The Twickenham and Teddington 
деше Supply Co. has laid mains in 12 roads in the Hampton 


district. 
The Мола! Electricity Co. is to apply for & prov. order for electric 
ligh es Dittòn e Council bas intimated that 


ting at : 
Edmundson s Electricity Corporation will probably obtain ап 
order shortly with the Council's consent. 


Tring. — The Empire E.L. and Power Co. has informed 
the U. D.C. that it intends applying to the B. of т. for а prov. 


order for electric lighting. 


Walsall.— The price of energy gupplied to the tramways 
bas been reduced to 2d. per unit up to June 30th, and to 14d. per 


unit alter that date. 


Westhoughton.—The U.D.C. has decided that it is 
advisable to takc immediate steps to formulate а scheme for putting 
into operation the powers of its E. L. prov. order. Offers to carry 
out the order made by three companies are being considered. 


Yeovil.—1The T.C. has resolved not to lease its prov. 


TRAMWAY AND RAILWAY NOTES. 


— 


The Board of Trade and Tramway 
istant Beoretaty to the B. of T., recently received 


a deputation from the Roads Improvement Association. 
ted that the Board should no longer sanction the 
Buch standards were 


cte : hon. secretary of the 
iation, argued in favour of & central authority specially charged 
with the duty of protecting the rights of general i 
Mr. Howard Humphreys, referring to the 
heavy molor affic, pleaded that railway and 
should be compe ir hi 


st self-propelled vehicles, as Was being done in 
i Mr. Robert 


in the proceedings. l Bit Herbert J екуі promised to lay the repre- 
sentations of the deputation before the Board. 


Buenos A yres.—The City of Buenos Ayres Tramways 


bas appointed Messer? Kincaid, Waller, Manville & Dawson to 


Co. 
represent it during the electrification of en systems. 
l 


ur 

ing energy cars on the Anglo- Argentine, Buenos Ayres 
and Belgrano, and Buenos Ayres Electric Tramway?. Referring to 
the company’s metropolitan tramway, the report states that recon- 
no for electric traction is no nearly complete. 


unfavourably on the petition sent to congress 
and Co. for permiseion to electrify their route, 00 the ground of 


Bury.— The Bury section of the Manchester, Bury, 
Rochdale, and Oldham Tramways recently ed into the hands of 
the Bury Corporation, with a view i ‘This 


work is being pushed forward rapidly, and as the last section— 
that to Tottington—was taken in hand on Monday, July 11th, the 
steam car service was finally withdrawn. 


Burton-on-Trent.—On the occasion of Messrs. Bass and 
Co.'s trip on the 16th inst., the Corpor ry Tramways department 
1 £ carry in 


ts to £22. Owing to the 
frequency of the brewers’ (тіре, special cars are run neatly every 
week during the summer. 2 


.O. £ 
it shall be entitled to do во оп the basis of a six days 
ings are not to be includ 
to be paid. For this purpote the company is 
kee books showing the earnings and expenses conn 
with a tix days’ week, and the earnings an enses of Sunday 
1unning. The cars are not to be run on Bundays between the hours 


of 11.30 a.m. and 12.30 P- m., and 2.15 p.m. and 3.15 p.m. 10 more 
than the week-day fares to be charged on Sunday. The conditions 
also stipulate that the tramway employés are to be employed six 
days in the week. each employé to be allowed one Sunday off in 
every i 

contravening the terms of the agre 


d to call upon the company 
The draft agreement was adopted, and has peen forwarded to the 


company for approval. 


Hudderstield.—O" Monday last the trolley pole of a 
Sheepbridge сат left the wire neat Hebble Bridge, Bradford Road. 
The car rocecding forward, wrenched one of the posts from its 

sition and lowered the trolley and guard wires attached to it. 
There were many passengers on the top of the car, but no personal | 
was sustained. 

The borough treasurer's financial statement for the past three 
months shows that the capital outlay on the tramways to date 18 
£412,702. The miles ran were 420,954, compared with 409,525 in 
the same period last year. The receipts amounted to £17,417, OF 
Пе, as agai The total working experditure 
The gross 


£2,660 to the redemption of debt, there is а net surplus of £2,406, 
or 1:38d. per car-mile, compared with 70d. last year. 

The town clerk of Brighouse has written to the Corporation 
asking it to definitely abandon all claims to the construction of 
the tramways to Brighouse. 


Littleborough.—The U.D.C. has petitioned the D. of T. 
for ап extension of time in connection with the tramways prov. 
order. 


London.—L.C.C.— Representative from all the Borough 
Councils north of the Thames were present at a conference convened 
the L.C.O. to consider matters concerning the electrification of 
It was announced that & compromise bad 

come to between the authorities at Spring Gardens and the 
North Metropolitan Tramways Co., by which abont one-third of the 
lines would be electrified an the conduit system, and the remaining 
two-thirds on the trolley system. Strong objection Nas raised by 
the delegates, but they were told, on behalf of tbe L. C. C., that the 
зей the introduction of the conduit system on the 


that the L 
hich caused it to accept the compromise. 


Вес. 23 of the Electrical 
Powers Act 1900, the overhead system could not be installed without 
They atated that they would urge 


t 

Itisstated that the County Council’s underground tramway between 
the Strand and Holborn will not be completed before the end of 1905. 
The subway is to hold gingle-deck care, but the tramway work is 88 
Below the western end of Aldwych, the subway is 
At the junction of Aldwych and Kingsway А 
Going northward there will be Great 
Queen Street station, which is to have an island platform with stair- 
‚н ground is opened for convenience in 
Underneath Holborn the aubway dips, from 16 ft. below 
„ a change ot level necessitated by a sewer. At 
this point the tunnel has been constructed with Greathead shields, 
go as to avoid disturbing tbe traffic overhead. i 

over the Twopenny Tube an 
Railway., which is to have a atation 100 ft. below the surface at the 
corner of Kingsway and Holborn. Immediately after reaching 
goutbampton Row, the tramway will rise to the surface in that 
street by an incline of 1 in 10. The length of the tramway from 
Theobald’s Road to the Thames Embankment will ibe slightly over 


2 mile. 
The Highways Committee last Tuesday reported having had 
under consideration the question of the steps to bo taken with & 
i electric traction of farther portions of tho 
i f new lines. 
definite conclueion ав to the system to be adopted bad not yet been 
‘ded to install the conduit or the 


opted a recommendation of the Committee proposing an 
expenditure of £1,250 for the preparation of plans in connection 
d sub-stations. 
The Highways Committee presented & further report in reference 
to the power station now being erected at Greenwich, and expecte 
It would be necessary to establish 
au additional sub-station at Greenwich, and the Committee recom- 

' mended the Council to eanction ап expenditure of £33,500 for the 
erection of the building and the provision of the plant. The con- 
sideration of the proposal was adjourned for а week. 

An expenditure of £3,000 was approved for the purchase of 
additional tools for the use of motormen, conduit cleaners, brcak- 
down gangs, &. 

On the notice paper to be considered at a recent meeting of the 
the following motion stood .— That it be referred 
to the Highways Committee to consider and report upon the practi- 

cability of granting free passes on the Council's trams to parties of 
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children from the Council's schools in poor districts taken by 
responsible teachers to the Council’s parks and open spaces.” 

A car with а top-deck cover is running on the Peckham line, 
and an order has been placed for 60 additional cars of the same 
pattern. 

Mr. J. Allen Baker, chairman of the Highways Committee, 
replying to a question recently, stated that in order to realise 
the tramway estimates for the present financial year a sum of 
£66,781 more than tbe receipts of last year was required, and 
of this £32,107 had already been realised. 

NonrH Lonpon.—Oa Tuesday last, Major J. W. Pringle, R. E., 
and Mr. A. F. Trotter made an official inspection, on behalf of the 
B. of T., of the tramways from Finsbury Park to Wood Green and 
Seven Sisters Corner, Tottenham, reconstructed for electric traction 
on the overhead system by the Metropolitan Electric Tramways, 
Ltd. Satisfaction was expressed regarding the manner in which 
the work had been carried out, and these important sections will 
therefore be opened for public traffic immediately on receipt of the 
B. of T. certificate. They form the first part of an extensive 
system, with a total length of about 50 miles of electric tramways 
and light railways, in North London. We understand that the 
first result of the change from horse to electric traction will be a 
reduction from 144. to 1d. in the fare from Finsbury Park to Wood 
Green terminus. 

An inspection by the Press of the reconstructed tramways of 
the Metropolitan Electric Tramways, Ltd., and of the Brimsdown 
main power station, will take place to-day. 


Liandudno and Colwyn Bay.—A B. of T. inquiry 
was held on Friday, into the application of the Liandudno and 
Colwyn Bay Electric Railway Oo., for an extension of time for con- 
atructing the electrictramway. There was some opposition, on the 
ground that no substantial progress had been made with the work, 
and it was pointed out that the Llandudno Council bad laid down 


plant for supplying the current, at a cost of £3,243, entailing an 
annual charge of £203. 


Maidstone.—Having received the Board of Trade 
certificate, the Cofporation's tramways were inaugurated on the 
15th inst, The system has been constfucted under the superin- 
tendence of Mr. E. Е. Hoadley, borough electrical engineer, who 
has also been appointed general manager for the tramways. The 
contract for the work was given to Mesers. Dick, Kerr & Co., 
whose price for constructing the line, overhead equipment, and 
supplying the cars, was £18,000; while tho total cost to the town will 
be £23,000. "The cars are of the double-deck single-truck type, aud 
provide accommodation for 26 passengers outside, and 22 in; they 
were made for Mesers. Dick, Kerr & Co., by the English Electrical 
Manufacturing Co., Ltd., Preston, and are fitted with the 
Hudson & Bowring trigger lifeguard and folding steps. The elec- 
trical equipment consists of two 25-н.р. Dick, Kerr motors, and 
slipper, rheostatic, and hand brakes are fitted. The length of the 
present route is two miles. The Chatham and District Light Rail- 
ways Co., Ltd., have obtained powers to construct a tramway from 
Chatham to Maidstone about eight miles. 


Manchester.— The Corporation some months ago, 
on the recommendation of the Tramways Committee, adopted 
certain bye-laws prescribing the distance at which the driver 
of a carriage, using any tramway, should follow another 
carriage. Tbe proposed distance was one of not less than 
15 yards, but some exceptions were suggested, these including 
the business parts of the city, where it was proposed the dis- 
tance should not be les& than 2 yards, and that when it was less 
than 15 yards the driver should proceed slowly." These bye-laws 
did not commend themselves to the National Carriage and Horse 
Owners’ Accident Insurencs T nion and the Horse Owners' Union, 
and the latter appealed to the B. of T. It is now announced that the 
B. of T. has disallowed the bye-laws. 


Mexico.—A company is reported to be in formation with 
the view of establishing a system of electric tramways in the district 
of Parral, in the State of Chihuahuas. 


Morecambe.—Negotiations are in progress for electrifying 
the horse traction line of the Morecambe Tramways Оо., and at the 
meeting of the Corporation on Monday resolutions were passed by 
the T.C. with a view to furthering the scheme. The line in question 


extends along the promenade from Bare to Heysbam, a distance of 
four miles. 


New York.—The firm of which Sir Weetman Pearson is 
the head, has been incorporated under the laws of the State of New 
Ycrk wi'h a capital of $1,000,000. This has been done in order to 
secure а legal statas to carry out the contract for the Pennsylvania 
Railroad tunnel, through which electric trains will run from the 
mainland into New York City. 


New York City.— The underground subway cars will 
commence running on September Ist. The section to be opened 
has been constructed at a total cost to date of 837, 750, 000, the 
money having been advanced by the city, and the contractor, Mr. 
John Macdonald, having to construct and maintain it for 50 years, 
after which it becomes the property of the municipality. 


Rochdale and Oldham.—The arbitrator who acted in 
connection with the acquisition of the undertaking of the Rochdale 
and Oldham Tramways Co. by the Bury, Rochdale, and Oldbam 
Councils, has fixed tbe purchase price at £159,075. The company 
aaked £205,401, and the Councils offered £123,784. 


' Royton and Crompton.— A loan of £54,330 for the 


construction of the new electric tramways has been &pplied for by 
Ње U. D. CS. | 


Southport.—The summary of the accounts of the Cor- 
poration electric tramways for the year ended March 31st last, shows 
that the capital expended 1903-4 was £118,364; traffic revenue, 
£17,304; against £16,179 in the previous year; gross profit, £6,660 ; 
against £5,155. The financial result, after providing for interest, 
lease rentals and sinking fund, leaves a deficit of £341. The length 
in miles of the single track is 1077; the passengers carried d 
the year being 3,837,208, against 3,535,434; number of passengers 
per car-mile, 8:90; traffic revenue per car-mile, 6:19d.; Board of 

rade units used, 492,261 ; units per car-mile, 1:14. Oost of energy 
purchased from electric supply department, £3,077; against £3,155 ; 
total operating coste, £10,986 ; against £11,232 in the previous year. 


Swinton and Pendlebury.—The Swinton and Pendle- 
bury District Council is asking the B. of T. to sanction a loan in 
respect of the interest on the purchase price of the tramway under- 
taking in their district, The Salford Corporation, which is 
the lines, ander arrangement with the District Council, is responsible 
for the repayment of the loan. 


TELEGRAPH AND TELEPHONE NOTES. 


German-Dutch Cable in the Far East.—The com- 
pany called the German-Datch Telegraph Co. has been formed with 
a capital of 7,000,000 marks, to lay and work a cable from the 
Dutch Settlements in the Celebes to the island of Yap, in the 
Pelew Archipelago, and thence to Shanghai and the island of Guam, 
where it will connect with the Pacific cable of the Commercial 
Cable Co. The company will receive an annual subsidy of 1,900,000 
marks from the Dutch and German Governments. The sum of 
14,500,000 marks required for the laying of the cable will be pro- 
vided for by the issue of bonds. 


A Long Private Telephone Line.—Aocording to the 
Daily Express the Vanderbilts have given out a contract for the 
construction of a private telephone line from New York to Chicago, 
а distance of nearly 1,500 miles. 


Manchester.—The success of the Holborn telepbone 
girls in their strike against the National Telephone Oo. is baving 
its effect elsewhere on the system. At the Manchester Oentral 
Office, where the girls consider themselves to be suffering under 
several disabilities, a number of the senior operators have discussed 
their grievances, and have agreed upon a united petition to the 
company for the maximum wage to be raised to £1, aud other 
concessions. Е 


New York.—So far, 663 street police telephone boxes 
have been put up in Manhattan by the New York Telephone Co., 
and these having proved successful, the whole of the Greater City 
is to be covered in a few months’ time, providing for a perfect 
system of intercommunication from any call box to any police 
station. The police call box system has bon successfully operated 
in Brooklyn since 1880. Call boxes are also to be placed in cer- 
tain hotels, and in addition responsible citizens will be allowed to 
have pass keys for tbe street boxes. 


Oriental Telegraphic Methods.— The Financial News 
quotes Mr. G. B. Howard to the effect that A word as to viola- 
tion of trust on the part of the Chinese Imperial Telegraph 
Administration would not come amiss. The fact that a copy of 
meseage sent over this line can be obtained for a few dollars is 
tainly bardly credible to Western ears, accustomed as we | 
regard anything confided to the wire as being strictly confidential. . 
the secrets of the confessional. Ваё it is nevertheless the fact at) 
through China and in all offices possessing Chinese clerks and* 
operators, I have been offered copies of State messages by a 
Chinese operator in Peking." ` 


Portsmouth.—The recently issued return of the Cor- 
poration’s Telephone Department shows that the capital expended 
amounts to £29,100, as against £19,860 in 1903. The working 
expenditure amounted to £3,890, inclusive of £588 fees to the 
Postmaster-General, and the revenue to £6,571, leaving a balance 
of 42,680, which is increased by items of interest, &., to a total 
of £2,698. Financial charges (interest and sinking fund) absorb 
£1,464, and the surplus, £1,234, was carried forward. 

We gather that the number of telephones working at March 31st, 
1904, exclusive of junction lines was 1,659, the number of sub- 
scribers lines was 1,384 ; extension and other lines, 293; exchanges, 
6; underground cables, 8; underground cables distributors, 68; the 
mileage of metallic circuit wire, overhead, was 5661 miles, and 
underground, 1,224 miles; while the employós number 66—а 


‚ decrease of four compared with the previous year. 


(Continued on page 148.) 
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THE NHEPSEND POWER STATION OF THE 
SHEFFIELD ELECTRICITY. DEPARTMENT. 


(Concluded from page 103.) 
Тик Na to the engine room, two of Messrs, C. A. Parsons’ 
1.500-Kw. turbo-alternators each provided with a direct- 


coupled exciter, are 
at present installed. 
The turbines are 


arranged for run- 
ning condensing at 
а speed of 1,500 


rpm., with а wor 4 


ing steam pressufe 
of 190 Ibs. per sh, 
in. at the stop valve, 
and about 150° F. 
of superheat. 
Mechanical 
governors are ‘fitted 
for regulating the 
speed, but safety 
governors are also 
provided for entirely 
cutting off the 
віват supply in the 
event of accident. 
The turbines are 
direct coupled, 


through flexible 


couplings to two- 
phase alternators, 
and the  exciters 
are mounted on an 
extension of the bed- 
plates beyond them. 


The alternators are —S with four radially fixed 
magnets of circular pattern, the coils being mounted on 


? 


per second, 


Frs. > VW oF ENGINE Room, LOOKING TOWARDS Суттон GALLERY. 


laminated pole-pieces. The armatures, 
revolving pattern, are * tunnel" wound. These machines 
give a voltage of 2,100 to 2,200, with a frequency of 50 ~ 


which are of the 


The exciters work with an E.M.F. of about 85 volts, and 
the energy used in the excitation of the alternator fields 


proved on test to 
amount to about 
half of 1 per cent. 

The development 
which has taken 
place їп turbine 
construction, is well 
seen when the tur- 
bine - set brought 
over from the Paris 
Exhibition, and in- 
stalled at, Sheaf 
Street, is compared 
with the plant 
recently added at 
Neepsend. 

The condensing 
plant in connection 
with the turbines is 
situated in the base- 
ment, as also are the 
oil coolers, through 
which the lubricat- 
ing oil for the tur- 
bines is passed, 

The water for 
use in the coolers is 
obtained from the 
condenser - circulat- 
ing supply, but for 


use as an йай, a-further supply is provided by 
means of a connection to the town mains. 
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The exhaust steam from the turbine falls direct into ita 
own surface condenser, situated immediately underneath. | 

The condensers are of the usual circulating type, each 
having some 3, 000 вд. ft. 'oficooling surface in the tubes. 
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Fie. 11.—B.T.H. HıGH-TENSION SWITCHBOARD, 


Each condensing plant is provided with an 11-in. Gwynne 
centrifugal circulating pump, coupled direct to a 30-B.H.P. 
two-phase motor running at а speed of 750 r.p.m.; the 
pump having a rated capacity of 150,000 gallons per hour. 

The air-pumps are 
Parsons vertical com- 
pound type, three-throw, 
running at a speed of 
100 r.p.m., with pistons 
8 in. and 18 in. diameter 
respectively in the upper 
and lower cylinders, and 
with a stroke of 6 in. 

In connection with 
the air-pumps, a small 
force-pump for lifting 
the discharge from the 
hotwell to the feed 
pump is fitted. 

The air-pumps are 
driven through gearing 
from an 11-B. H. p. two- 
phase motor, running at 
500 r.p.m., the arrange- 
ment of the condensing 
plant being clearly 
shown in fig. 12. 

Access to the con- 
densing plant from the 
engine room is obtained 
by means of an opening 
in the floor, situated 
between the two turbine 
sets, thus placing the 
basement plant in view 


The circulating water for the condensers is drawn from the 
River Don, the water inlet being through strainers and 
sluices into a concrete chamber, which in turn is connected 
to а large culvert by means of а 36-in. diameter cast-iron pipe, 
11-in. diameter suction pipes leading from the culvert to each 
circulating pump. The water is discharged through 14-in. 
pipes to a common main leading back to the river lower down. 

In connection with the exhaust pipes from the turbines to 
the condensers are arranged galvanised steel branch pipes, 
each fitted with an automatic valve, and leading to a common 
vertical atmospherie exhaust pipe, also of steel, passing up 
through the boiler house roof behind the boilers. 

For the whole of the general pipework, Messrs. Sir Hiram 
Maxim Electrical and Engineering Co., Ltd., have been 
responsible. 

Drain connections are provided from the steam separatorg 
close to the turbines, and from the auxiliary steam-piping, &c., 
which discharge through steam traps of the float type into a 
drain tank situated in the basement. The traps are fitted 
with bye-passes, go that they can be operated by hand in case 
of emergency. 

A motor-generator set of 50 KW. capacity is also installed 
in the engine room. 

This consists of a direct-current generator, giving a pres- 
sure of 100 to 140 volts when running at 750 r.p.m. and 
coupled direct to а two-phase induction motor, working at 
200 volts, E.M.F., and 50 — persecond.  Thisset is utilised 
as a reserve for excitation and for charging a small battery, 
shortly to be installed, and which will serve the purpose of an 
alternative source of supply to the principal station lighting 
circuits in the event of failure of the main supply. 

This set and the auxiliary motors employed in the station, 
were supplied by the British Thomson-Houston Oo., Ltd. 
A 20-ton travelling crane has been provided in the engine 
room, and is worked at present by hand ropes from the floor. 
This crane is adapted for conversion to electrical driving ata 
future date, if thought desirable; it, as also the outside 
crane, was supplied by the Chatteris Engineering Works 
Co., Ltd. 

Running across the end of the station at some considerable 
height is the switchboard gallery. 

On this is mounted ‘а high-tension switchboard of the 
British Thomson-Houston make. It consists of nine panels 
of enamelled slate mounted in steel framework.  'The panels 


Fic. 12.—View or Parsons’ SURFACE CONDENSING PLANT. 


of the engineer - in- 

charge above, who also controls the pump motors by 
means of switchgear arranged in a cabinet against the 
engine room wall, and within easy reach of the stop valves 
on the turbines. 


are divided into two groups, each consisting of a generator 
and three feeder panels; also one interconnector panel. 
They are equipped with B.T.H. automatic oil switches and 
horizontal edgewise instruments. Each сігстіб, with its 
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apparatus, is protected by isolating slate barriers, and 
isolating switches are provided above the board, by means of 
which the apparatus on any circuit may be disconnected. 

The whole of the switchgear, instruments, &c., situated in 
front of the board are connected up through series trans- 
formers, and are at low potential. 

In the engine room basement, 
adjacent to the switchboard, is situated 
a small sub-station, where current 
required for local purposes, such as 
the motor and lighting circuits in the 
works, is transformed down. Here are 
installed two 40-Kw. transformers for 
supplying at 100 volts, the lighting 
circuite, and three 100-Kw. transformers 
for supplying at 200 volts the motor 
circuits, together with the necessary 
switchgear. 

Owing to the variable bus-bar voltage 
when feeding the distributing centres, it 
has been found necessary to supply the 
local transformers through variable 
boosters, in order to keep the working 
voltage constant. These are of the Bur- 
nand type, and are wound in sections and 
connected up to multiple contact switches 
which are interlocked with reversing 
switches in the shunt winding; they 
enable a variation of 150 volts to 
be made, either up or down, on the 
primary feeders to the transformers. 

In the next chamber to that containing the transformers 
are placed the meters and main switches for controlling the 
various circuits, the arrangement being shown in fig. 13, 

The station lighting is effected by means of 31 Davy arc 
lamps and 149 incandescent lamps, the whole of the wiring 
being carried out in Simplex screwed conduit, with iron- 
cased distribution boards, giving a continuous earthed metallic 
sheathing. This work has been carried out by the instal- 
lation department, the cable and sub-station work by the con- 
struction department, and the transformers and the r.T. 
switchgear, &c., by the manufacturing department of the 
electricity supply undertaking. 


| 


| 
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Fig. 14.—View or SuB-STATION UNDER Town HALL. 


. The whole of the architectural and engineering plans and 
specifications also were prepared by the staff, to the designs 
of the chief engineer, who has carried the work through ; 
Mr. W. McDonald acting as his engineering clerk of works. 

In order to connect up the new source of energy with 
the distribution network, fed at present from the old 


Sheaf Street station, it has been necessary to lay two pairs of 
5 sq. in. concentric trunk feeders, with a normal working 
pressure of 2,000 volts, across the intervening two miles. 
These cables are of the well-known!diatrine paper lead- 
covered type, jute covered; they were supplied by; Messrs, 


Fic. 13.—Locat TRANSFORMER AND METER Rooms, NEEPSEND POWER STATION. 


W. T. Glover & Co., Ltd., and are drawn into 4-in. cast- 
iron pipes. | 

The original system of supply at Sheffield was a single- 
phase alternating one of 100 — per sec., but with a view 
to cultivating the vse of motors, a change was made to two- 
phase, with a fre juency of 50 ~ per second. 

That this move on the part of the department has borne 
fruit, will be gathered from the fact that over 400 motors 
are now connected up, aggregating 2,300 н.р., and in sizes 
ranging up to 120 Н.Р. 

The feeder and distributor network is a very conside-able 
one, as will be gathered from fig. 19 ; the system of supply 
adopted is H.T. trans- 
mission to the trans- 
forming sub - stations 
scattered over the area, 
and normal distribution 
at 400 or 200 volts, 
although higher voltages 
are available for power 
purposes if necessary. 

Thetransforming sub- 
Stations present  con- 
siderable variations in 
design, according to the 
several purposes for 
which they are adopted. 

Fig. 14 illustrates a 
sub - station situated 
under the Town Hali. 
It is equipped, in com- 
mon with others, with 
static transformers, the 
majority of which have 
been made by the 
Electricity Supply 
Manufacturing Depart- 
ment, under Mr. W. E. 
Burnand's patents, and 
which vary in size up to 
500 KW., the standard 
sizes being 40 and 100 
KW. Separate trans- 
formers are used on each phase, and the larger ones are air- 
cooled by means of electrical exhausting fans. 

The н.т. switchgear employed consists of oil break fuses 
and switches, with and without automatic overload release 
attachments; on the L.T. side, the distributors are brought 
through sealing tailing boxes and duplicate fuses to the 
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„т. bus-bars, which are fed by the transformers through Before closing our review of the Sheffield undertaking and 


similar. fases, an arrangement which provides for working in its plant, it is interesting to:glance at the progress of the last 
sections or banking the transformers. 10 years. 


. Fig. 15 shows a sub-station as erected in residential 
districts, and fig. 16, a transforming and switching pillar, 


Fic. 15.— VIEW or-Sus-StTaTion IN RESIDENTIAL DISTRICT. 


with the front cover removed. This is practically a small 
‘iron street sub-station having a capacity of 40 Kw., single- 
phase, and arranged to accommodate one in-coming H.T. 

feeder and two or three out-going L. r. distributors. | 
Fig. 17 shows a distributor disconnector pillar, for street i | 
work, fitted inside with tailing boxes for sealing the lead. In 1894 the department had 150 consumers, and its 
covered cables, &c. | P 2 revenue amounted to £5,610 ; some 14,697 equivalent 8-0. p. 
There are, of course, in use many sub-stations built in the lamps were installed, and 192,220 units supplied, the 
| | amount used for the purpose of driving 

motors being practically negligible. 

The returns for the period 1903-4 
show that there are now 2,477 con- 
sumers, and that the gross revenue earned 
was £57,100. The lamp connections 
now amount to 276,000, and the unite 
supplied to 8,980,049, of which 869,000 
units were for motive power purposes. 
During the period 1903-4 the total 
working costs, exclusive of financial 
charges, amounted to 1:03d. per unit, а 
figure which it may be confidently pre- 
dicted will undergo considerable reduction 
as the new generating plant takes up the 
load, and power consumers are increased in 
number. The total capital expenditure on 
the undertaking amounts to £741,000, in- 
clusive of the sum expended in buying out 
the old company and the latest additions 
at Neepsend. 

This latter amounted to somewhat under 
£100,000, the engine room, at Neepsend, 
however, being constructed wide enough 
to accommodate turbines of 6,000 H.P., 
and sufficiently lofty for vertical éngines 
of the same power. 
In conclusion, we beg to express our 
thanks to Mr. 8. E. Fedden, the manager 
. and chief engineer, and his chief assistant, 
Mr. J. W. Beauchamp, for their courtesy 
. in placing the resources of the depart- 


Fig. 18.—Vimw or CABLE TonN EL, IN THE City. 
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Fia. 5 AND) — RRV | | ment at our disposal for the purposes of 
ee | this article. 

form of pits, &c., and others situated on the larger con- [We omitted to state that the contractors for the steel 

Bumers' premises. chimneys at Neepsend were Mesars. Davy Bros., Sheffield, 


At the present time, some 60 miles of feeder cables, and and for the railway weighbridge, Messrs. Н. Pooley and 
64 miles of distributors, are in use in the city. - | Sons, Birminglam.]] — ' -— t a | 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 138.) 


Spain.—A company is in course of formation in Madrid, 
to introduce the Marconi system of wireless telegraphy into Spain. 
For the present it is only proposed to establish coast stations for 
communication with passing steamers. The first stations will 
probably be at Finisterre, Tarifa, and Palos. 


Telegraphic Interruptions and Repairs :— 


CABLBS. INTERRUPTED, REPAIRED 
Dominica-Martinique.. .. + ... . May 9, 1902 - 
Bt. Lucie-Martinique ee ee ee ae se May 9, 1902 ee ee 

e-Pinheiro LE ee ee eer ee 8 18, 1902 ee ee 

ssa-Issa (Yemen)-Camaran ee - sä . 22, 1902 ,. - 
Tarifa-Tangier ee er .* .. + ee Jan, 18, 1904 er 
Daker-Konakry .. .. Мау 18,1904  .. 
Chio-Ténédos ру? +. June 21,1904 .. 

Paramaribo-Cayenne .. Б ке Say 18, 1004 .. 9 ss 

LANDLINES, 

Beoul-Masampo ee . . .%6 Feb. 18, 1904 
Seoul-Gensan ef . se Feb. 18, 1904 

Anju- -Yang. . ee . s. Febe 25, 1904 ee L] 
Ninguta-Vladivostock .. .. March 2, 1904 .. - 
Dominican lines. "T ee .. May 26,1904 .. July 14 
Saigon-Bangkok.. .. July 1, 1904 . July 18 
Moulmein- Bangkok .. July 18, 1904 ij 


POWER STATI 


i 


prevention of monopoly in that connection. Licences may be 
granted for the establishment and working of such undertakings by 
private companies, One provision of the measure confers upon the 
Government such powers as will enablethem in time of war or 
grave emergency to take отет or suppress or make use of all wire- 
less telegraphs, во as to be of assistance to themselves, and also to 
prevent their being of use to the enemy. Further, the Bill will 


enable the Post Office to give to companies and stations such licences 
as will prevent them from interfering with other wirel zes 
systems. 


Wireless Telegraphy between Japan and the U.S.A. 
—Mail advices from Washington, D.C., report that on June 28th 
& contract was signed between the United States Government and 
the De Forrest Wireless Telegraph Co., by the terms of which it 
will ultimately be possible to send wireless messages between New 
York aud Japan. The Government, which will defray the cost of 
the various equipments, will have the use of the various installa- 
tions for naval and other purposes, and the company will be bound 
to maintain them in good working order with the right to transmit 
commercial messager, In addition to the stations already equipped 
along the Atlantic coast from New England to Florida, the follow- 
ing new circuits will be provided:—Key West to Panama, 1,000 
miles; Key West to Porto Rica, 1,000 miles; South Cuba to 
Panama, 720 miles; Pensacola to Key West, 450 miles; South Cuba 
to Porto Rica, 600 miles. The Panama station will be connected 


STREET 
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Fig. 19.—PrAN or Mans NETWORK RHOWING GENERATING AND DISTBIBUTING STATIONS, SHBFFIELD. 


Telephones in Nova Scotia.—Telephonic communica - 
tion has been established between Halifax and Sydney, N.S., a 
distance of 292 miles. The wire is of copper, and is worked on 
thestandard relay system. There are now in the province of Nova 
Scotia 3,260 telephones, or an average of one instrument to every 
88 inhabitants, while in the city of Halifax the proportion is 1 
to . Long-distance lines unite the principal towns, and last year 
the total number of messages transmitted was 14,000,000. Halifax 
auswers 18,000 calls per day, or an aversge of 11 to each instru- 
ment, though some instrumenta reach a daily total of 150 messages. 
— United States Consular Report. | 


Wireless Telegraphy.—The United States Naval Wire- 
less" Telegraph Commission will socn report recommending the 
establishment of wireless telegraph stations at various strategical 
points on the sea coast. These stations will transmit all Govern- 
ment mersages, including weather bureau information, and it is 
pe that commercial telegrams will also be accepted. The 

ury proposes to provide revenue cutters with wireless tele- 
graph apparatus. 

The Wireless Telegraphy Bill was introduced in the House of 
Commons on 18th inst. by Lord Stanley. It is essentially a mea- 
sure for the regulation of wireless telegraphy, and provides for the 


with a station to be erected in Southern California, which, in turn, 
will transmit messages to San Francisco and to Seattle, thence to 
Alaskaand the Aleutian Islands, and finally to Kamschatka and Japan. 
The De Forrest Co. will also have stations in Hawaii and Guam, 
whence communication can be established with the Philippines, 
with a continuation to Wei-hai-wei, and an alternative route to 
Japan. The De Forrest Co., which was the highest of four com- 
peting bidders, has already equipped several ships in the U.S.. 
navy, and tests prove that a vessel over 700 miles from the land can 
communicate with shore stations. The plant to be put in at Panama 
isestimated to be capable of sending me a distance of 
3,000 miles, and that at Dutch Island, in the Aleutians, will be 
nearly as powerful. i 


Royal College of Science.—Prof. Perry, whose enthu- 
siasm is never keener than when he is seeking to benefit his fellow- 
creatures, has issued the balance-sheet of the весгг& bursaries by 
means of which, last year, 27 worthy students of slender means 
were assisted. Donations towards next *session's. needs will bs 
gratefully received and judiciously bestowed. 
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CONTRACTS OPEN AND OLOSED. 


OPEN. 


Belgium.—Tenders are being invited until August 10th, 
by the Belgium State Railway authorities at La Bourse, Brussels, 
for tbe supply апа installation of the plant, &c., required for the 
electric lighting of the railway stations at Flenu - Central, 
Warquignies, Jemappes, and Quaregnon-Central. 


Bromley, Kent.—July 26th. А 15-xw. E. L. installa- 
tion at tbe refuse destructor works. See Official Notices July 
15th. : 


Bulgaria.—August 13th. The Municipal Authoritieg 
of Phillippopolis are inviting tenders until August 13th for the 
concession for the electric lighting of the town and for the con- 
. struction and working of an electric tramway. 


Cannock.—July 30th. Сав producers, two gas engines, 
two 80-kw. generators, booster, balancer, battery, switchboards, 
віх 50-Kw. transformers and cables. See Official Noticcs” to-day. 


Clyde.—July 25th. Two 32-ton electric coaling hoists 
for Clydebank Dock. See Official Notices“ June 17th. 


Dover.—July 30th. Pumps and pipe work for the T.C. 
Bee “ Official Notices” July 15th. 


Dublin.—. July 22nd. Machinery oils for 12 months. 
See Official Notices” July 8th. 


Dundee.—The T.C. wants tenders for the purchase of а 
number of Ferranti meters, 5 to 600 amps. direct-current. See 
“ Officia] Notices” July 15th. 


Fulham.—July 27th. Two water-tube boilers for the 
B.C. See “ Official Notices” to-day. 


Islington.— July 27th. Single-phase motor, and tail 
rods for engines. See Official Notices” July 15th. 


Johannesburg.— July 29th. Steel work for car-shed 


buildings, and bridge over railway. See “ Official Notices” June 
17th. 


Leeds,— August 15tb. Two 1,000-Kw. turbo-alternators 
with condensers, exciters, and high and low-tension switchgear. 
Bee Official Notices " to-day. 


London.— October 4th. The I.. C. C. wants tenders for 


centrifugal and other pumps for Greenwich power station.  Par- 
ticulars from Mr. G. L. Gomme, County Hall, Spring Gardens, S. W. 


Mexborough.—Anugust 2nd. 
U. D. C. See Official Notices to-day. 


Perth. — August 16th. 44 miles tramways for the Cor- 
poration: permanent way, paving, and bonding, overhead equipment, 


cables, ducts, &c., cars and equipments, car depót building. 
See Official Notices” to-day. 


Plymouth.—August 15th. 
Lancashire boilers with accessories. 
15th. 


Santos (Brazil).— August 20th. Power house plant 
consisting of producer gas plant and gas-driven alternators of a 
total of 400 Kw. and transformers. See Official Notices” to-day 


Shanghai. —July 30th. The Municipal Council invites 
tenders for a 24-mile electric trolley line concession. Particulars 
from J. Pook & Co., 63, Leadenball Street, E. O., the London agents 
of the Council. See Official Notices May 13th. 


Southampton.—July 25th. 


condenscr. 


Lancashire boiler for the 


(i) Steam alternator; (2) 
See Official Notices " July 


High- speed engirie and 


See our advertisement pages to-day. . 


Spain,—July 30th. The Municipal Authorities of 
Belmez are inviting tenders until the 30th inst. for the concession 
for the electric lighting of Belmez, Pueblo Nuevo del Terrible, and 
Penarroya during a period of 7 years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Belmez. 


Spain.—^August 4th. The Municipal Authorities of 
Fuentes de Andalucia are inviting tenders until August 4th for the 
concession for the electrio lighting of the town during а period of 
20 years. "Tenders are to be sent to El Secretario del Ayuntamiento 
de Fuentes de Andalucia, whence particulars may be obtained. 


Spain.—The Spanish Ministry of Posts and Telegraphs 
in Madrid is inviting tenders until the 27th inst. for the conces- 
sions for the establishment and working of telephone exchanges in 
the towns of Lerida and El Dano del Beal. Tenders are to be sent 
to La Direccion General de Correos y Telegrafos Carretos, 10, 
Madrid, whence particulars may be obtained. 


Spain.—The Spanish Post and Telegraph Authorities in 
Madrid are inviting tenders until August 1st for the concession for 
the establishment апа working of а telephone exchange in the 


town of Berga (province of Barcelona) with branch excbanges at 
Sallent, Gironella, Puigreig, Balsareny, Castelladral, and. Cardona. 
Tenders are to be sent to La Direccion General de :Согтеов у 


Telegrafos, Carretos, 10, Madrid, whence particulars may be 
obtained. 


Walthamstow.—.Jaly 22nd. Cables, troughing, boxes, 
&c, for two years, for the U.D.C. See Official Notices" July 8th. 


Walthamstow.—. July 26tb. Supply and erection of 
arc lamps. See Official Notices July 15th. 
Wimbledon.— July 25th. Refuse destructor extensions 


for the U.D.C. See “ Official Notices " July 8th. 


OLOSED. 
Burslem.—The T.C. has accepted the following tenders 


in connection with the new E.L. works:— 


Messrs. Babcock & Wilcox, Ltd., boilers . .› .. 21,057 
Sir Hiram Maxim К,А E. Co., Ltd., piping, pumps, Ae. 1,000 
Messrs. Dick, Kerr & Co., Ltd., engines and dynamos .. 1,8654 
General Electric Co., balancer aad booster vi s 337 
Cromptcn & Co., switchboard sé MO up 8s si 59 
Calender C. & C, Co., cables . ss ae eo 9,554 
Crompton & Co., arc lamps T oe oe 448 
Electrical Power Storage Co., accumulators AM т 730 


Cardiff.—The Corporation has just placed an order with 
the South Wales Motor Co. for two motor-wagons, for use in 
connection with the maintenance of the overhead conductors. 


Cleckheaton.— The U.D.C. has accepted the tender of 
the Phenix Dynamo Manufacturing Co., of Bradford, for a 350. x w. 
generating set, comprising s triple-expansion engine, by Mesers. 
Gourley Bros., of Dundee, and steam dynamos. 


Coventry.— The tenders of Messrs. Marshall, Fleming 
and Jack, for the supply of an electric crane, at the price of £540, 
and of the British Westinghouse Co. for the supply of the electrical 
equipment of the crane, amcunting to £223, have been accepted by 
the E.L. Committee. 


Croydon.—The T.C. has accepted the tender of Messrs. 


Babcock & Wilcox, Ltd., for pipe work onthe generating station 
extensions, at £097, 


Deptford.—The B.C. has accepted the tender of the 
Phoenix Dynamo Manufacturing Co., of Bradford, for supplying and 
fixing two steam dynamos and a booster in connection with the 
electric lighting of the Town Hall and Municipal Offices, for £777. 
There were 29 tenders, ranging from £614 to £920, but several were 
rejected as not complying with specification. The tender of the 
Electric and. Ordnance Accessories Co., Ltd., of Birmingbam, for 
supplying and fixing & switchboard and connections at £340 was 
accepted. There were tenders from 26 firms ranging from the 
amount of the accepted tender to £775. 


Erith.—The Brush Electrical Engineering Co., Ltd., 
has secured the contract to supply Messrs. W. Cory & Son, Ltd., 
Erith, with a 220-K w. Brush three-crank steam dynamo. 


Lincoln.—The T.C. has accepted the following tenders 
in connection with the electrification of the tramways :— 


Brush Electrical Engineering Co., Ltd., eight tricks and eight car-bodies. 
British Westinghouse Electric & Manufae turing Co., Ltd., eight electrical 
equipments, two magnetic track brakes and parcs. 


Marylebone. — The Electric Supply Committee has 
received the following tenders :— 
For the erection of а generating station: 


Foster & Оісквес, Rugby .. Ws T £69,096 
Bott & Stennett, 25, Victoria Street, Westminster a - vs ee 67,234 
James Stewart & Co., Savoy Hotel, W.C. Ks .. 66,612 
McCormick & Sons, Northampton Street, E ввех “Road, N. 64,821 
Mayoh & Haley, Amberley House, Norfolk плеск Strand, W.C. 68,000 
Е. Lawrence & Sons, 14 to 16, Wharf Road, №... 2 52,300 
John Mowlem & Co., Ltd., Grosvenor Wharf, Westminster, 8 8 W. 61.244 
Henry Lovatt, Ltd., 40, North End Road, , Kensington, Wr, ёж .. 60,500 
Wellerman Bros., Hyde, Cheshire. ; oe es .. €0,256 


Allen Fairhead & 'Bons, Enfield m T . 59, 887 
John Grover & Воп, Wilton Works, New North Road, N. : 
F. & H. F. Higgs, Station Works, Loughhoro’ Junction, S. E. 5100 
F. G. Minter, Ferry Works, High Street, Putney, S. W. (recommended) 57. 524 

The above tenders include the structural steel work, which is to be 
executed by Mesers. Dorman, Long & Co., for £16,924. 

For the supply and erection of electric generating and other plant, 
the tender and proposition of Messrs. C. A. Parsons & Oo., of 
Heaton Works, Newcastle-on-Tyne, at £79,598, is recommended. 
The other firms tendering were the British Westinghouse Co., Ltd., 
London; British Thomson- Houston Co, Ltd., Rugby; Mesars. 
Willans & Robinson, Ltd., Rugby; and Messrs. Richardsons, 
Westgarth & Co., Ltd., Hartlepool. The tenders include an electric 
crane to be supplied by Mestrs. C. A. Musker, Ltd., of Liverpcol, 
at £930, and cooling towers to be supplied by the Klein Engineer- 
ing Co., Ltd., Manchester, at £8,600. 

For supply and delivery of cables, &c. :— 


W. T. Henley's Telegraph Works Co., Ltd., London Wall, Е.С... £96,860 0 6 
W. Т. Glover & Co., Ltd., Trafford Park, Manchester es . 956040 0 0 
Siemens Bros. & Co., Ltd., Westminster, S. W.. 94.220 0 0 
Callender Cable & Cons. Co., Ltd., Victoria Embankment, Londen 89,500 0 0 
British Insulated & Helsby Cables, Ltd., Prescot, Lancashire BR 906 10 0 
W. F. Dennis & Co., 49, Queen Victoria ‘Street, Е.С... .. 79.510 0 0 
Western Electric Co. . North Woolwich, E. 7H, 477 6 8 
St. Helens Gable Co., Ltd., Warrington, (Lancs. ) (recommended) 78,165 12 9 


— 


2 Rochdale. — The 


Vol. 


ca Two tenders and propositions Were received for the supply and 
W erection of steam genera and other plant. The consulting 
ү: engineer repo that that sent in by Messrs. B. R. Rowland and 

i The other tender, 


Ob., Lid. Reddish, Stockport, was unsuitable. 


Ltd., 30, 


that of Messrs. Babcock & Wilcox, Farringdon Street 


Corporation has ordered six 


Brush Electr ical Engineet- 


Pietermaritzburg.— The 
top deck covers for tramcars, from the 
ing Co. Ltd. 

T.C. has accepted the teuder of the 
Electrical Engineering Co. for a dynamo and Belliss engine fot the 
electricity works. 


St. pancras. — The В.С. has received the following 
tenders for the supply of carbons :— 


veritys, Ltd. ec АЕ (accepted) £229 0 6 
F. Henrion * ae ee es es ee ee 245 12 9 
Sloan Electrical Co... ET ey у» as . 25216 4 
De Grelle Houdret & Co. >». s ve "^ .. 261 0 10 
rockie-Pell Arc Lamp, Ltd. oe vs .. 296 8 2 
Brush Electrical Engineering Co. vs m .. 301 19 0 
International Electric Со... es ee iis .. 311 8 0 
Electrical Co., Ltd ө ye 811 17 0 
Ditto. s T E 558 0 
Ditto. s .% 650 16 0 
Чепега1 Electric Co. as gig 4 8 
Birmingham bon Co. zs 2% vs 818 4 8 
Johnson & Phillips " - я 817 13 11 

Siemens Bros. & Co. ЕЈ ee ee et oe eec 366 

N ә e . 
Southport.— The Electricity Committee of the T.C. has 
accepted the following tenders :— 
Messrs. Proctor & Co., stoker J^ ds .. 278 0 0 
Messrs. Dick, Kerr & Co., Ltd., 200-K W. alternator 608 10 0 
Messrs. Belliss & More te КА 9 7 А? э ә 5 41 9 0 
General Electric Co., Ltd., balancer and booster 857 0 0 
Messrs. Crompton & Co., switchboard .. es .. 598 0 0 
Messrs. Callender & Co., cables -- is . 9,554 1 8 
Messrs. Crompton & Co., aro lamps -- i . 443 0 0 
Electrical Power Storage Co., accumulators ., 720 5 0 
Southwark. — The B.C. bas accepted the following 


tenders for coal for the electricity department . —Mesers. Bradbury, 


Bon & Со., Ltd., for 1,000 tons, 4 178., of Welsh Powell Daffryn 
ed peas; Messrs. Bpencer, Whatley & Co., {от 3,000 tons, 


best wasb : 

at 138. 7d., of West Hallam small nuts. 

Stalybridge.— The Stalybridge, Hyde, Moseley. and 
j Tramways and Electricity Board has accepted the 

Ltd., for the supply of a 10-ton 


tender of Messre. W. & T. Avery, 
Ellis & Sons 


self-contained weighbridge, and that of Messrs. Wm. 
for а 10 cwt. platform weighing machine on wheels. 


Stepney.—1 he B.C. has received the following tenders 


tor annual supplies :— 


Meters up to 10 amperes The Reason Manufacturing с 


ре T.td. (accepted), 
2319 108.; Messrs. Chamberlain , € Hookham, Ltd., £925; 


Ferranti, Ltd. 


reg :— Messrs. Ferranti (accepted), £518 88. * Chambcr- 
on Manufacturing Co., £550 bs. Five tenders 


were rej n. 

De d indi re :— Reason Manufacturing Co. (aocepted for both types), 
magnetic, £451 TB., thermal, £583 78 schattner Electricity Meter Co., Ltd., 
magnetic, £ . 6d. | 
Саг :—F. Henrion, description Henrion, emi 68. 2d.; Sloan Electrical 


6d. ; Crompton & Co., 
description Conradty. 
" n а 98. 1 
General El ion Witton, £408 128. 9d. Six tenders were 


eso 
rejected for not complying with the specification. 
Coal :— 11 tenders were received, and that of Messrs. О. & C. Hinchcliffe was 


following prices, either in bulk or in gacks :— Bwllſa, large, 


: Nixons, large. 238. Mardy. large, 288., small, 165. ; 
Tynsfail, large, 238. Liangenneob, large, As. 6d. : Penrikyber, 238. Notting- 
„ large. 16s. ôd., small, 128. 


walthamstow.—The U.D.C. has accepted the following 
tenders for the annual supply of electrical stores .—Mesers. Johnson 
and Phillipe, lamps, ernst lamps, shades, I. C. cut-outs and 
ing and lobes (part of); Messrs. 
distributing boards, &o., 

waste, brushes, globes 
strip (Part of) ; Henley’s Telegraph Works, cables ; Messrs. 

& Swan, holders, ceiling &c.; the Brash Electrical 
Co., Para strip (part of). 
Winchester.—The Т.С. has accepted the tender of 

Manlove, Alliott & Oo., of Nottingham, tor the provision of 
a refuse destructor. 


- 


— 


NOTES. 


— 


Works and Tramways Tables.— 
е electrical engineer and tramways manager is 


Rall. Wa. The electrical equip- 
of under the of Mr. George 
Hughes, chief} mechanical engineer to the company, not Mr. 


Worthing &,!ss stated in our table. 


‘Town Council and the company Mr 


Pretoria (Transvaal).— At the Town Council meeting at Pretoria 
on June 17th, discussion took place оп the taking yis by the Town 
A : 


Pretoria Lighting Co. cial commi 


f the directors of the Cape Peninsula L 
the Acting Mayor and engineer aud asked 


{ „ Smart informed the Acting 
not sufficicat the Claremont 
station to satisfactorily provide for private consumers at Mowbray, 
the company had decided to erect an additional station in Mowbray 


for that purpose, W 
letion wa* promised in three mon he 


w 
the company felt tbey could not fulfil this obligation pending the 
construction of an additional station. 1 to 


company the three months’ 
removing the 30 poles now obstructing the lighting of the street by 
This acti th i 


. y 
recommended a further condition, that the reduction in tariff to con- 
sumers (referred to in the agrecment) from 18. 9d. to 1 


Johannesburg (Transvaal).—The Tramway 9n 
has re commended ап additional 
the erection of i i 


ea 
£1,850,000, of which tramway bills amount to £150,000 ; tramway 
track and buildings, £380,800 ; and tramway and lighting scheme, 
£350,000. 
Potchefstroom.—Mr. M. 
Headquarters, Pretoria, i 
Commanding 
“ Tender for Electric Lighting, Potchefet 


electrical adviser, Army 
введ to 
and marke 
" will be received at 
nth, at 12 noon, for 


reply to a letter from the Harbour i 
was agreeable to the Board supplying electric light to the public 


The report of Messre. Hammond and Sors, regarding the 
electric lighting of Port Elizabeth, came before the Town Council 
92nd, being & criticism of Mr. Pape's report, the borough 
hich was submitted to them. rs. 

e-wire 


engineer, W 
d are in favour of a н.т. system, in place of the thre 


further discussion, it wae 
and that in the meantime the report 


forwarded to the Government electrical expert. 


L. C. C. Amenities.—In his “ Current Topics " last weck, 
u“ Elektron,” of Electricity, makes some feeling remarks on the gub- 

i . Weare informed, in one breath; 
to the public, and that the number 
A lady is informed (we are told) by 2 


robable bringe the astounding auswer, We have so many accidents 
that we have ceased to take notice of them „after whi 
e throws the lady passengers into & panic. An 
' ds his railway geason ticket, in order 

ing the summer ; but once 


cars, which bave even occurred three daysin succession — presumably 
а novel form ot the hat trick, iu emulation of heroic deeds at the 
Oval. Electric beating appears to be in vogue inside the cars, for 
«* to sit on the centre seats is like sitting on an electric hot plate,” 
the effect on unsuspecting passengers is described ав quite amusing. 
, the "buses outpace the electric cars, and gene- 
head.” 
to depend on the Council's up -to- 


and comfortable cars A8 they literally plough their way 


ty 
« Bicktron ” and his voracious friend. 


St. Louis Exposition —A correspondent warns visitors 
to the St. Louis Exhibition that no stranger can drink the public 

i It requires, he 
gays, ® longer time to become acclimatised to the water than most 
ord to give t i are recom- 
mended to drink only mineral waters, or they assuredly spend 
the time of their visit sick in a most e city. 
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On Wireless Telephony by Means of Hertzian 
Waves.—In a recent issue of La Energia Electrica, Madrid (May 
25th, 1904), Mr. G. J. de Quillén Garcia records some interesting 
experiments made by him in conjunction with bie eon. Та con- 
nection with some wireless telegraph researches, the son of the 
author bappened to note tbat in the telephone of the Tommasi 
coherer located at the receiving station, tbere wasa sound difference 
according to theair-gapinthe interrupter ofthe Rhumkorff apparatus. 
This suggested the ides that a similar apparatus would be esus- 
ceptible of transmitting the human voice to a distance without the 
agency of the wire. aud after some de'ay the suthor was enabled 
through the courtesy of Prof. Marcel, of the Barcelona Seminary, 
to carry out his idea. 

The experimental arrangement is a simple one: at the trans- 
mitting station there is а Rhumkorff apparatus of 3 cm. spark 
length, as well as the necessary oscillatcr, a small antenna and а 
grounded conductor. Between the transformer (i. e., the Rbumkorff 
coil) and a small battery of Grenet cells, there is а special micro- 
phone acting both as manipulator and as interrupter. The auto- 
matic interrupter of the induction coil is stopped, while the cov- 
denser is used for reinforcing tbe oscillator spark. At the receiving 
station, there is a Tommasi coherer, connected to the receiving 
antenna and the grounded conductor. In а telephone receiver, the 
noise produced by the Hertzian waves on traversing the coherer is 
noted. 

On approaching the mouth of the microphone aud singing or 
apeaking, every sound vibration will beattended by an interruption 
in the passage of the electric current through the primary circuit 
of the transformer, the number of sparks in the orcillator thus being 
varied. The underlying principle shows, therefore, some analogy 
with the mechanism of an ordinary telephone. The results obtained 
in the reproduction of singiog are said to be quite satisfactory, 
whereas tbe rendering of speech leaves much to be desired. The 
trouble seems to be the difficulty of designing a microphone of 
sufficient intensity; Mr. Garcia, it is true, has remedied the 
imperfections of his apparatus to a certain extent by using a con- 
denter and augmenting the potential difference. This, however, 
conld not. be driven too far, lest electric arcs be formed. 


Condenser Temperature.—The steam which leaves a 
cylinder is often made to pass through a feed heater on its way tothe 
condenser. The idea at the bottom of this practice is that the 
steam fresh from the cylinder must be much hotter than steam in 
the condeneer. It is, however, a well-recognised fact that saturated 
steam at a given pressure can have only one temperature cor- 
responding with the pressure. This is axiomatic for saturated and 
for wet steam. The pressure in the cylinder of a well-proportioned 
engine at once drops very near to that existing in the con- 
denser, and such being the case, it is very doubtful if for any 
appreciable time any serious value can be got out of the steam asa 
feed beater by means of that type of surface condenser which 
passes the feed through a few preliminary pipes. It would be 
worth experimenting with thermometers placed at intervals in the 
track of the exhaust steam from the cylinder to the condenser with 
a view to notiog the curve of temperature. It can hardly be ques- 
tioned before the experiment that if the temperature is high there 
will be an exactly corresponding pressure, and if back pressure is 
resorted to, to gain temperature, it would he just ак well to use less 
water and keep the condenser warmer also. 


The Energising Momentum Engine.—Mr. B. C. Pole 
informs us that after six years and three months of hard work, 
together with producing a momentum engine for the Imperial 
Institute at Charlottenburg, the German patent is now officially 
allowed. The engine involves tbe discovery of mechanically- 
made power, destroys the modern theory of energy, and is the fore- 
runner of univereal electric light, heat, and power." 

We have expressed our opinion of the performarce of the 
Momentum Engine on previous occasions, both in out own columns 
and in the Law Courte; it is impossible, however, not to admire 
the persistent energy of Mr. Pole in his indefatigable pursuit of 
perpetual motion. 


Specific Heat of Superheated Steam.—Mr. Emmett, 
of the General Electric Co., claims that tests made at Schenectady 
have shown the following values for the specific heat of superheated 
steam :—At 155 lbs. gauge pressure the value for saturated steam 
was 0:52. Then at 100° of superheat it was 0:65; at 150°, 070; at. 
200°, 0°74; and at 250°, 0 77. Neyrauch bas recently investigated 
the question, and according to him the specific Feat varies from 
0:4082 for saturated atmospheric steam up to 06177, at 14 atmos- 
pheres and 572° F. Evidently more decisive experiment is 
wanting. The discrepancy is too great to admit of reliance being 
placed on both sets. 


A Vacuum Regulator for Crookes Tubes.— 
Bunsen has studied the capillary attraction of a glass surface for 
gas, and shown how to increase the extent of the absorbiog surface 
of a glass receiver by introducing into it glass filaments like those 
used in weaving glass tissues. M. Krouchkoll (Comptes Rendus, 
May 30th) bas applied this fact to the regulation of the 
vecuum of a Crookes tube. A tube communicating with the 
Crookes tube or bulb and containing glass cotton is fused to the 
bulb, so that when, by the working of the bulb, the vacuum becomes 
more resistant, heating the glass tube containing the '' cotton " will 
reduce the resistance. The tube with the glass filaments is, in fact, 
a reservoir of gas communicating with the vacuum tube. This 
regulator is essy to make, and, so to spesk, automatic. When the 


anti-cathode grows warm the heat disengaged in the bulb sets free а 
little of the gas in the glass cotton and keeps the tube in an 
invariable condition for а long time. 


Northampton Institute Students' Dinner.—The 
annual dinner of the day students took place on Friday, 8th inst., 
at Anderton's Hotel. The сһаїг was taken shortly after 8 o'clock by 
one of the studente, Mr. W. Stanley Lonsdale, and among the 
guests present were the Principal, Dr. R. M. Walmsley, Dr. C. V. 
Drysdale, Mr. C. E. Larard, and Mr. B. Field, with their respective 
senior lecturers and assistants, altogether numbering 42. After 
the dinner а very good programme was gone through ; the musical 
items being interspersed withithe toasts. In reply to the toast of tbe 
"Inttitute and Principal,” Dr. Walmsley gave some very роса 
advice to the leaviog students, especially as to wbat could be learnt 
in works from the practical man. Dr. Drysdale, in replying for the 
electrical department, corroborated Dr. Walmsley's remarks, and 
made rome humorous allusions to the ‘self-induction and 
resistance" of studente. Mr. Larard, for the mechanical depart- 
ment, was also very humorous in his remarks, and his advice both 
as regards works, and social instincts, should be carefully borne 
in mind by all tbose present. Mr. Field, in replying for tne 
chemical department, pointed out the importance of a good know- 
ledge of electro and metallurgical chemistry to the engineer, as a 
lot of metals, &c., important to him, were now being largely 
produced by electrolytic means, aluminium being an example. 
With several very good songs and pianoforte solos by the students, 
avery enjoyable evening was brought to a close. 


Historic Incandescent Lamps at St. Louis.—Mr. 
W. J. Hammer, consulting electrical engineer of New York City, 
and formerly chief assistant to Mr. Thomas Alva Edison, will exhibit. 
at the St. Louis Exposition a collection of about 700 incandescent 
electric Jamps, including the first experimental lamps made by Mr. 
Edison. The collection is said to be complete and unique, and in- 
cludes а specimen of every kind of filament lamp ever made in 
America or Europe. Of particular interest are a number of 
"fake" lamps produced as evidence at trials for patent infringe- 
ments, and originally alleged to have been made prior to Mr. 


Edison s invention. 


Institution of Electrical Engineers, — The following 
arc the names of the gentlemen who have been appointed by the 
Institution as Delegates to attend the Internationa) Electrical Con- 
gress to be held at 8t. Louis:— 

Mr. R. Kaye Gray, President. 

Col. R. E. Crompton, C.B., past-president. 

Prof. John Perry, F. R. S., past-president. 

Dr. R. T. Glazebrook, F. R. S., member of Council, and Mr. H. E. 
Harriton, B. Sc., B. A. 

Mr. W. Duddell will act as hon. secretary to the delegation. The 
two last-nam ed gentlemen have previously served on the Council of 
the Institution. Тһе Congress will open on Monday, September 
12th, and will meet daily until Friday, the 16th. 


Institution of Civil Engineers.—According to the 
provisional arrangements of the American and Canadian Societies 
of Civil Engineers, the visit of the Institution will commence with 
a week at New York, followed by a week in Canada; after a visit 
to Chicago, tbe party will proceed to St. Louis, arriving there on 
September 30th. Special trains will be provided, and the Erie and 
Milwaukee Railway Companies will allow free passages over their 
entire systems to members of the party. At St. Louis the visitors 
will follow their own inclinations, but they are cordially invited to 
attend the International Engineering Oongress on October 3rd to 
8th. The secretary of the Institution, Dr, J. Н. T. Tudsbery, 
advises those who propose to take part in the visit to make arrange- 
mente at once. The party will sail by the ss. Etruria from 
Liverpool on September 3rd. à 

Appointments Vacant.— Huddersfield, general manager 
and engineer for the tramways, at £350 per annum; an assistant 
electrical engineer is wanted at Oban, at £70 per annum; Lowes- 
stoft, assistant electrical engineer for mains and tramway overhead 
line, £112; a chief instructor in mathematics is required at the 
Northampton Institute at £150 per session. See “Official Notices 
to-day. 


—- 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted аз to their movements. | 


Central Station Engineers.—The Crewe T.C. has 
appointed Мт. GwILLian ав aesistant engineer at the electricity 
works at а talary of 45s. per week. 

The Tramways апа Electricity Committee of Darlington T.C. haa 
recommended an increase of £100 a year in the salary of Mr. 
J. R. P. LuNN, manager of the electricity works and tramways. 

Mr. James P. GALLINAGH has been appointed electrical engineer 
to the Limerick Corporation. 

Mr. Н. A. BARNETT has been appointed resident engineer to the 
Clyde Valley Electrica] Power Co., Ltd. 
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“Мт. W. Н. Jay, chief engineer of tbe Durham E.L. works, was 
married at Folkestone on July 11th to Miss Florence Peden, sister 
of the Mayor of Folkestone. 


Electric Tramway Officials,—Halifax T.C. has ap- 
pointed Mr. C. SPENCEB, воп of tbe tramways manager, ав superin- 
tendent of the rolling stock and trainer of tramway drivers at a 
salary of 508. per week. 

Mr. H. N. THomas, manager of the Hudderetield Corporation 
Tramways, has been appointed manager of the Darban Ойу Tram- 
ways at a salary of £800 per annum. Mr. Thomas’s present salary 
is £400; he was superintendent of the electrical equipment of the 
Isle of Man Tramways before going to Huddersfield. 


General.—Mr. Е. W. Tay or, the district manager of 
the National Telephone Co. at Reading, was last week presented 
by the staff of the local depót with a handsome silver tea service, 
on the occasion of his leaving Reading to take up the post of dis- 
trict manager at Brighton. Mr. Taylor will be succeeded by Mr. 
1. Binclair Terras. 


NEW COMPANIES REGISTERED. 


Lemmon & Co., Ltd. (81,576).—This company was registered 
on July lith, with а capital of £2,100 in £1 shares, to acquire the business of 
surgical electricians carried on by R. J. Lemmon and H.Scholey at 19, Hanover 
Square, W., as Lemmon & Co., to adopt an agreement with the said vendors, 
and to carry on tbe business of electricians, engineers, suppliers of electricity, 
manufacturers of anatomical, orthopedic, and surgical appliances, boot, stay, 
and corset makeia, artificial eye and limb makers, drysalters, manufacturers of 
chemical and other preparations, &c. The first subscribers (each with one 
skare) are :— H. R. Willis, 6, Sandrock Road, Lewisham, Poor Law clerk; R. J. 
Lemmon, 27, Bloemfontein Avenue, Shepherd’s Bush, W., electrical engincer ; 
A. W. Lemmon, 27, Bloemfontein Avenue, Shepherd’s Bush, W., clerk ; Н. A. 
Nicholls, 27, Bloemfontein Avenue, Shepherd’s Bush, W., clerk; M. H. 
Lemmon, 37, Bloemfontein Avenue, Shepherd's Bush, W., clerk; Mre. E. 
Nicholls, 27, Bloemfontein Avenue, Shepherd's Bush, W., clerk; and Miss C. C. 
Nicholls, 27, Bloemfontein Avenue, Shepherd's Bush, W. No initial public 
issue. The first directors are not named. 


Electric Fog Signal Co., Ltd. (18.540).—This company was 
registered on July I9tb, with a capital of £10,000 in £1 shares, to acquire any 
inventions relating to railway fog signalling, in particular to acquire the benefit 
of certain existing inventions for an electric fog signalling apparatus, to adopt 
an agreement with К. A. D. Gough, T. Templeman, and G. N. Pratt, and to turn 
to account any such inventions as aforesaid. The first subscribers «each with 
oneshare) are :—R. A. D. Gough, 129, High Street, Uxbridge ; T. Templeman, 
Montague Road, Slough; G.N. Pratt, 122, High Street, Uxbridge, H. Morten, 
2, High Street, Uxbridge: J. Tidd, 6, Crofton Road, Camberwell, clerk; Ө. 
Wilcocks, 54, St. Andrews, Uxbridge, coach builder; and W. H. Bird, Uxbridge, 
solicitor, No initial public issue. The subscribers are to appoint the first 
directors; qualification, £100; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Bath Electric Tramways, Ltd. (74,278).—A mortgage, dated 
July lst, 1904, to secure not more than £10,000, has been registered. Property 
charged: The pee ee authorised by tbe Bath and District Light Rail- 
ways Order, 1901, and the Bath Electric Tramways (Light Railways Extensions) 
Order, 1903, and all permanent ways, sidings, stations, power houses, sheds, 
rolling ок plant &c., appertaining thereto, certain leasehold land in the 
parish of St. Michael, Bath, with buildings, fixed plant, Ko., thereon, and the 
company’s general assets, present and future. Holders: Union of London and 
Smith's Bank, Ltd., 2, Princes Street, Е.С. 


Charing Cross and Strand Electricity Supply Corporation, 
Ltd. (9. 122).— A trust deed, dated June 17th, 1904 (supplemental to trust deeds, 
dated respectively April 30th, 1901, and Beptember 12th, 1902), to secure a 
Ierther 4190, C00 debenture stoek, created by resolution of April 27th, 1904 
ranking pari pazen with £250,000, and £160,000 debenture stock covered by said 
yrior trast deeds, and making therewith a tote] of £530,000 debenture stock, has 
been registered. Property charged: The assets comprised in said trust deed of 
April “Oth. 1901. Trustees: Law Debenture Corporation, Ltd., 41, Threadneedle 
street, E. C.; and J. Trotter, 2, Princes Street, Е.С. 


Eastern Telegraph Co., Ltd. 6,338 C). —Issue, on June 15th, 
of £10,000 debenture stock, being the whole of а teries created by board resolu- 
s ofevendate. Property charged: The company's undertaking and revenue. 

older: Е. К. de Levante, 141, Hill Street, Peckham, S. E. Debenture stock 
previoasly issued: £1,849,120. 


Ingleton Electric Lighting and Power Co., Ltd. (60,796).— 
A debenture, dated June 21st, 1904, to secure £600, charged on the company's 
undertaking and property, present and future, including uncalled capital, sub- 
ack to debentures dated June 22nd, 1900; June 81st, 1901; January 29th and 

vgust 84Ь, 1902, securing £1,200, 2900, £200 and £400 respectively, bas been 
‘egistered. Holder: J. C. Walker, Glenholme, Ingleton, Yorks. 


Midland Electric Corporation for Power Distribution, Ltd. 


/53.071.—A memorandum of satisfaction in full of a mortgage dated November 
13th, 1902, securing £100,000, has been filed. 


: Birmingham and Midland Tramways Ltd. (19,077).—A trust 
iE dated June 14th, 1904, to secure £200,000 first debenture stock (with power 
E issue further stock ranking pari passu пр to half the subscribed capital for the 
"eri being), has been registered. Property charged—(Specifically): Certain 
ho ds Smethwick, a power house in course of construction, tramways owned 
\ y the company, except those which it is under obligation to sell, and securities 
Midas tramway companies (As а floating security): The company's re- 

ining assets, present and füture, Trustees: Electric and General lavori 
ment Oo., Ltd., 1—9, Great Winchester Street, E.C. 


West Coast of America Telegra h Co., Ltd. (52,114).—This 
ENTE annual return was filed on May 31st, when 45,000 shares had been 
2 5 Up out of a nominal capital of £182,520 in 63,008 ahares of £2 10s. each. 
РА БЕ per share has been called up оп eight shares, resulting in the receipt of 
2 aoa 0 is considered as paid on 45,000 shares, Mortgages and charges: 


arrington Electric Light Co, Ltd. (44135)—This com. 
dod ort fenum peri ner YU лән 5200 n кү аа 
Mortgages and charges : nü, es | 


$ 
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Siemens Bros. & Co., Ltd. (14,777).—This company's annual 


return was filed on June 14th, when the entire capital of £600,000 in 120,000 
2150000 46 each had been taken up and paid for in full. Mortgages and charges, 
£160, e 


Ackroyd & Best, Ltd., Lamp Manufacturers, Morley (54 600). 
A trust deed dated June 2nd, 1904, supplementary to trust deeds dated April 
9th and May 14th, 1908, respectively, securing £15,000 10 per cent. debentures, 
and £2,600 debentures, part of said series, issued on June 2nd, has been 
registered. Property charged: The company's undertaking and property, 
present and future, including uncalled capital, Trustees: C. T. Naylor, Dean 
House, Kilmiston, Alresford Hants, and J. P. Humble, Threelands, Birkenshaw, 
Yorks. 


British Electric Calibrated Fuse Co., Ltd. (78,488).— Issue 
on July llth of £100 debentures, part of series created December ith, 1963, 
securing £8,000, charged on the company's undertaking and property, present 
and future, including uncalled capital. Holder: J. Lang, 187, Fenchuroh 
Street, E.C. No trustees. Previously issued of same series, £1,050, 


Otto Electrical Manufacturing Co., Ltd. (Manchester). 
(80,263).—Issue on June 23rd, of £1,600 debentures, part of series created June 
22nd, 1904, to secure £5,(00, charged on the company's undertaking and 

roperty, present and future, including uncalled capital. Holder: J. Deab in, 
The Hall, Wormhill, near Buxton, Derbyshire. No trustees. No previous issue 
of same series. 


Moelline Co., Ltd., electric and general engineers, London, 
(76,689). — Issue on June 22nd of £125 debentures, part of series created March 
29th, 1904, to secure £15,000, charged on the company's undertaking and pro- 

erty, present and future, including uncalled capital (if any). No trustees. 
reviously issued of same series: £12,250. 


Cutting Bros., Ltd., electrical engineers, Derby (81,178).— 
£1,000 debentures, created June #0, 1904, charged on the company's under- 
taking and property, present and future, including uncalled capital, have been 
registered. No trustees, 

Issue on June 20th of £2,600 debentures, part of series crented game date to 
secure £4,0C0, charged on the company's undertaking and property, present and 
future, including uncalled capital. No trustees. 


Isle of Thanet Electric Tramways and Lighting Co., Ltd. 
(49,978). —4 trust deed dated July 6th, 1904 (supplemental to two trust deeds 
dated January 18th and August 6th, 1902, respectively, securing £20,000 deben- 
ture steck, has been revistered. Property charged:— The company's under. 
taking and property, present and future. Trustees:—City Safe Deposit and 
Agency Co., Ltd., 18, Throgmorton Avenue, Е.С. 


New General Traction Co., Ltd. (47,321).—A trast deed 
dated June 22nd, 1904, to secure £80,000 prior lien debentures has been rexis: 
tered. Property charged: shares in the Norwich Electric ‘Traiuways, Coventry 
Elecuic Treiuiways, and Douglas Southern Electric Trasuways, bonds of the 
Philadelphia, Morton, and Swartbwore Street Railway Co., Ltd., and the 
Media, Middleton, Aston, and Chester Electric Railway Co., andthe company’s 
other as ets, present and future, ranking in priority to а trust deed dated June 
28th, 1901, securing £700,000 debentures and certai: agreewents. Trustees: 
Trustees’, Executors’, and Securities Insurance Corporation, Ltd., Winchester 
House, Е.С 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns of this seaport borough are 


Sunderland usually found not wanting in interest, and thie 
Municipal year is no exception to the rule. It will be 
Electricity ^ recalled that the department has laid itself out 

Supply. to cultivate a power load, and how well it has 


succeeded can be appreciated from a study of 
the annual report. With а load factor of 19, as against 15 per 
cent., an output 23 per cent. ahead of last year, and a reduced peak 
load, the year's working has turned the previous year's temporary 
deficit into a net profit of £1,246, although the power load has only 
been in operation for a third of that period. As financial charges 
will be on а descending scale per unit in the future, there appears 
to be every reason to wish the department success in its power” 
venture. 

The prices charged are :—For private lighting, 5d., with discount, 
or 5d. and 24d. maximum demand; power, 24d., with discounts ; 
traction, 13d. per unit; public arcs, £14 per annum. The chief 
engineer is Mr. John F. C. Bnell. 


QGawxEBAL STATEMENT. 


For year ending March 818st— А 1904. 19093. 
Total capita] expended eo aes * £284,918 £225,997 
Number of unite sold— 
Private supply ... m Т? . . 1,643,299 1,217,223 
Public lighting ... ae jes **. 302,092 295,460 
Traction. . . 1,562,748 1,335,660 
' Tota] number of units sold .. 3,608,139 2,848,283 
Equivalent No. of 8-c.P. lampe connected 197,683 154,923 
Н.Р. of motors connected ju “és 2,270 927 
Number of public lamps jo зз 165 157 
Maximum load, in xw. ue we б 2,079 2,165 
Revenue account— 
Gross revenue T раз „ £36,128 £31,325 
„ expenditure. ... in wo» £19,769 £18,509 
99 profit ect eee ry) eee £16,359 £12,816 
Average inclusive price obtained per unit— 
Private and traction supplies pe 
meter ie oes ng 2:64d. 2˙71d. 
Public lighting ... ~~ - iis 1:8d. 176d. 


Ввувиси Account ғов Yman Юнріме Marow 31er, 1904. 
i £36,128 = 2°47d. per unit. 


£14,184 = 97d. „ 
619,769 = 1:854, „ 


Works and — coste (including 
g ae ete ete 
Total ы, "t pee yee 
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Prorrt STaTEMENT, 


Interest on loans [E eee oer eee [I1 £7,999 
Sinking fund... $us К is eas ivi 7,114 
Balance carried forward  ... - ru es 1,246 

Gross profit £16,359 


Tue returns of this, the biggest Municipal elec- 


Manchester trical show in Britain, are especially interesting 
Municipal in view of the fact that the department possesses 
Electricity а little matter of 12,000 E P. more than is likely 
Supply. to be required for а few years. The department 


has made exceptional progress in output, and 
ite revenue is some £70,000 better than last year, for an increased 
working expenditure of £17,000; the gross profit of £138,450 suf- 
fices to cover fiaancial charges (which are some £20,000 heavier 
through the unproductive extensions) and enables а renewals fund 
of £25,000 to be instituted the balance of 46,000 going to swell 
the reserve fünd, which now amounts to £32,000. 

The prices charged are :— Private lighting, 54d. flat, or £7 per KW., 
maximum demand, per annum, and 12d. per unit; power, 1;d. to Id. 
per unit; traction, 14d. per unit. The chief engineer is Mr. A. L. 
Pearce. 


' GENERAL ВӨтлтвминт. 
For year ending March 3lst— 1904. 1903, 
Total capital expended  ... s e.. £2,110,432 £1,713,627 
Number of units sold— 
Private supply ... "T — . 11,799,214 9,373,846 
Public lighting... i 885 з 41,553 40,305 
Traction ЕА 8 T ... 17,125,857 7,986,072 
Total number of unite sold . 28,966,624 17,400,223 
412,000 352,000 
No. of lamps connected TM | 8-С.Р. inc. 8-c.P. inc. 
3,000 arc 2,690 arc 
H.P. of motors connected ... iss i 6,142 3,298 
Number of public lamps ... T 7 29 29 
Maximum load in . T is 17,290 12,775 
Revenue account— 
Gross revenue ... ... es e. £267,788 £197,170 
[T] expenditure eos eee eee £129,308 £112,316 
» profit T eas £138,480 £84,854 
Average inclusive price obtained per unit— 
Private supply... $33 sai s. 364. 3°62d. 
Public lighting... з өз sis 2:00d. 2:02d. 
Traction kis 05 88 m 1:50d. 1'65d. 
REVENUE ACCOUNT FOR YEAR ENDING Marcu 31sr, 1904. 


Gross revenue dvi эъ 
Works and distribution costs .. £102,054 ж ‘84d. 
Total working costs... .. £129,380 = 1:07d. 


PRoPIT STATRMENT. 


.. £267,788 = 2 22d. per unit. 
» 
» 


Interest on loans  ... es s *. £57,472 
Sinking fund... bhi бог кас gas s.. 44,156 
To Public Works Commissioner's loan  ... sis 5.043 
Carried to renewals suspense account : 25,000 
Balance carried forward _... m m iis 6,809 

Gross profit ... oo. £138,480 


CITY NOTES. 


Electrical Power Storage Co., Ltd. 


THE annual general meeting of the above company was held at the 
offices, 4, Great Winchester Street, on Thursday afternoon, under 
the chairmanship of Mr. J. I. Courtenay. 

The CBAIBMAR, in moving the adoption of the report, said it was 
а pleasure to him to be able to report good results from the past 
year's working. The directors felt justified in again recommend- 
ing а dividend of 6 per cent., and transferring £3,500 to reserve 
and £1,000 to the contingent fund. They had expended £1,459 
бв 5d. in equipping the property with further plant and the latest 
labour-saving appliances, and had, besides thoronghly maintaining 
the works out of revenue, amply provided for depreciation at a cost 
of £1,603 12s. Gd. Sundry debtors were about £2,000 larger than at 
May 31st, 1903, while sundry creditors were smaller, and full provision 
had been made against bad and doubtful debts. Investments were un- 
altered, and cash and bills receivable were increased by about £1,500. 
Competition had been more severe than ever, and the cutting of 
prices a marked feature of the year's business, The works were 
very busy, and although the actual turnover was rather smaller than 
that of the previous year, it was satisfactory to note that the value 
of orders received was larger, showing that they commenced the new 
financial year with more orders in hand. These orders included 
batteries for some 18 central stations in various parts of the country 
and abroad. At the last annual meeting he alluded to the 
sensational notices in certain newspapers regarding what was 
called the Edison battery. He had only now to add that the 
experience of the 12 months that had since elapsed confirmed tbe 
doubts he then expressed as to the excessive merite claimed for it. 
This type of battery bad been given an extended trial in & vehicle 


in this country. It took up more space and was approximately the 
same weight astheir own lead battery, but after а run of about 3,000 
miles he was informed that it had been sent back to its native land. 
It was important to remember that no inventor in particular had a 
monopoly of these accumulators with alkaline electrolyte. Experi- 
ments in alkaline batteries were being pushed on by themselves, 
and they felt confident that if a successful battery was to be made, 
this compauy would not be behind otbers їп putting one on the 
market. During the year there had beef no relaxation in their 
efforts towards the improvement of the batteries, both for traction 
and other purposes, and no trouble or expense was spared under Mr. 
Butler’s supervision in testing and ascertaining the value of all 
improvements, or reputed improvements, that were brought to their 
notice. Several alterations had also been carried out during the 
year at Millwall works, with the object of assuring greater comfort 
and health to the workmen. 

Sir James PENDER seconded the motion, and the report was 
adopted without discussion. 

On the motion of the CHAIRMAN, seconded by Mr. F. GREEN, Sir 
J. Pender was re-elected а director. 

Mr. BarcLar congratulated the board on the satisfactory balance- 
sheet, and said few companies of a similar description would be able 
to show as good a balance-sheet as last year, but their company was 
an exception. He moved а hearty vote of thanks to the board and 
the staff. | 

The motion baving been carried, the ORA IMA replied, and re- 
marked that new accumulators came out about once а month, and 
after attracting the usual amount of capital to the scrap heap, 
nothing more was heard of them. At the same time, this had an 
unsettling effect on the minds of customers, as well as shareholders. 
The company was now accustomed to this class of work, and had an 
experience, he believed, unrivalled ir the world. 


Direct United States Cable Co. 


Tne report of the directors for the six months ended June 30th, 
1904, to be presented at the fifty-fourth ordinary general meeting 
of the company, on Tuesday, the 26th inst., at 2 p.m., states that 
the half-year's revenue, after deducting out-paymente, has amounted 
to £43,121 бв. 5d., as compared with £48,886 12s. 7d. for the cor- 
responding period of 1903, showing a difference of £5,765 68. 2d. 
The working and other expenses for the same period, including 
income-tax, iamounted to £21,185 118. 2d., leaving a balance of 
£21,935 15s. 3d. as the net profit, making with £2,479 8s. 10d. 
brought forward from the previous half-year, and £1,965 17s. com- 
pensation for surrender of lease of premises at New York, a total of 
£26,381 1s. ld. For the corresponding period of 1903, the work- 
ing expenses and other payments amounted to £21,734 Os. 7d. 
Three quarterly interim dividends of 3s. each per share amounting 
to £27,319 10s. have been declared and paid during the financial 
year, and a final dividend of 3s. per share is now proposed, making 
with the three interim dividends, 3 per cent. for the year, being a 
total distribution of £36,426. After transferring £6.000 to the 
reserve fund account, the balance of £2,168 1s. 1d. on the reyenue 
account isto be carried forward. The reserve fund account has 
baen debited with £11,725 03. 7d. for cost of cable repairs, and after 
being credited with interest on the investments and amount traus- 
ferred from revenue, the balance now amounts to £463,952 168. 9d., 
taking the investments at cost price. Two of the directors, viz., 
the Hon. Thomas Н. A. E. Cochrane, M. P., and John Varley, Esq., 
retire by rotation, and, being eligible, offer themselves for re- 
election. Messrs. Deloitte, Dever, Griffiths & Co., and Messrs. 
J. and J. Sawyer & Co., the auditors, retire pursuant to the articles 
of association, and offer themselves for re-election. 


General Electric Co. 


THE report of the directors for the year ending March 31st last, to 
be submitted at the ordinary general meeting to be held on 27th 
inst., at 12.30 p.m., shows that the net trading profits and income 
from investments, &c., amount to £83,864 14s. 1d.; after deductiag 
depreciation and debenture interest amounting to £25,607 14s. 11d., 
there remains a balance of £58,256 198. 2d., out of which the divi- 
dend on the preference sbares at the rate of 5 per cent. for the year 
ended March 31et, 1904, has been paid, absorbing £12,500, and 
leaving an available balance of £45,756 19s. 2d., which the directors 
recommend should be appropriated as follows: — To payment of 
managing directors’ and employés’ bonuses £4,575 14s.; dividend 
on ordinary sbares at the rate of 7 per cent. for the year ended 
March 31st, 1904, £21,126; reserve account, £20,055 5s. 2d. The 
reserve account stands in the accounts at £60,210 28, being the 
amount of undivided profits as at March 31st, 1903. The proposed 
appropriation of the undivided profit of the year ended March 31st, 
1904, amounts to £20,055 53. 2d., giving a total reserve account 
of £80,265 7s. 2d. The trading profit muet be deemed satisfactory, 
considering the genera! depression of trade. The Witton engineer- 
ing works and foundry are now in full working order. The 
favourable articipations expressed in last year's report have been 
realised, and the number as well as the nature of tbe contracts in 
band arc very encouraging for the future. The position of the 
carbon works is much improved. The Manchester and Birmingham 
factories continue to show good results During the year further 
1,942 ordinary shares have been allotted to the directors of the com- 
pany at par. Mr. M. Railing retires by rotation from the position 
of director and offers himself for re-election. The auditors being 


eligible, offer themselves for re-election, 


a 


Vol. 55. No. 1,891, JULY 22, 1904.] 


THE ELECTRICAL REVIEW: 


149 


Metropolitan Electric Supply Co. | 


ASPECIAL meeting of the shareholders took place on the 19th inst. 
to consider resolutions in regard to the distribution of the money 
paid to the company by the Marylebone Borough Council. 

Мг. H. Carrs, who presided, said that the company had received 
from the Borough Council a sum of £1,318,000; of this, £600,000 
was to be divided as a bonus of £6 per share, and £100,000 placed 
to reserve, making the reserve fund £230,000. А sum of £500,000 
was regarded ag capital ; it was proposed to deal with this by giving 
every holder of two £10 shares three £5 shares and £5 in cash, 
leavicg the capital of the company at £750,000 instead of 
£1,000,000, but this would require an Act of Parliament. The 
Sardinia Street award was £183,000, which would be spent on new 
machinery and sub-stations. The debenture holders were going to 
apply for an injunction to restrain the directors from dividing the 
£700,000 on the ground that it was capital, but he had no doubt 
the matter would be settled in the company’s favour. 

The resolution approving of the directors' proposals was carried 
unanimously, and а sum of £7,000 was voted to the board. The 
general manager and staff are also to receive generous bonuses. 


Anglo-Argentine Tramways Co. 


Ан extraordinary general meeting of tbis company was beld at 
Winchester House on 18th inet, to consider the terms of a pro- 
visional agreement made with the City of Buenos Ayres Tramways 
Co. for the purchase of the undertaking of the latter. 

Lord R. H. Browne, who presided, said that after the amalga- 
mation they would control 104 miles of tramways. The resolution 
was carried, with three dissentients, and a further resolution in- 
creasing the capital by £600,000 was also carried. The city lines 
are to be electrified, the contractors taking £650,000 in ordinary 
shares for carrying out the work. 


City of Buenos Ayres Tramways Co. 


A SIMILAR meeting to the above was held at the same place by this 
company to authorise the amalgamation. The Anglo-Argentine Co. 
is to provide £42,250 as compensation to the directors and staff. 
Resolutions were passed approving the agreement, and authorising 
the necessary steps to wind up the company voluntarily. 


Chili Telephone Co. 


Мв. Ововав KEITH presided at Winchester House, Old Broad 
Street, E. O., on Wednesday morning, over the fifteenth ordinary 
general meeting of the Chili Telephone Co, Ltd., and in moving 
the adoption of the report, said the business of the company had for 
some years been mak ing steady progress. The shareholders had 
been receiving gradually increasing dividends, and the financial 
position of the company had, at the rame time, been strengthened. 
The position now was euch, that the directors felt themselves justi- 
tied in commencing an interim distribution, and there was every 
reason to expect that could be continued in future years. He 
thought they would agree with him tbat the accounts were very satis- 
factory. The revenue in Chili had increased in tbe past year about 
9 per cent. Some 443 new subscribers had been added to the subscrip- 
tien list, and there had been a considerable increase in message and 
sundry receipts, all of which had been added to the revenue. The in- 
crease in businees naturally led to а corresponding increase in working 
expenses. The expenditure in Chili bad increased about 5 per cent., 
and worked out at 46 per cent. on the revenue, which was rather 
less than last year. When it was considered that all the improve- 
ments and changes to the plant were charged against revenue, he 
felt that the rate of working was a satisfactory feature and reflected 
greet credit upon the management in Chili. The result of the 
years businces in Chili was a net income of £33,687, showing an 
increase for the year of £4,964. After they had added interest and 
discounts, and transfer fees, and deducted London expenses and 
charges for debenture interest and income-tax, there was a net 
profit for the year of £28,570. After adding to that £2,637, brought 
forward from last year’s accounts, there was an available balance 
for distribution of £31,267. An interim dividend of 3s. 
per share had been already paid, and £14,010 transferred 
to the reserve fund, and the directors now recommended the pay- 
ment of a final dividend of 4s. per share, making a total dividend 
for the year of 7 per cent, and leaving £2,502 to be carried forward 
to the next account. The debenture interest stood at £35,000, as 
compared with £56,000 last year. The issue fell due on March 31st, 
when £21,000 was paid off, and the remaining £35,000 had been 
extended by the re-issue to the holders with a view to their being 
paid off as the finances of the company admitted. The payment of 
such a large amount had drawn somewhat heavily upon the cash 
resources of the company, but it meant a saving in debenture 
interest of £1,260 per year, which would go to the profits. The 
capital expenditure during the year of £1,296 had gone on new 
sta*ions. An additional circuit had been put up between Santiago 
ond Valparaiso to meet the growing traffic between these two 
cities. Altogetber, 679 miles of new wire had been equipped 
and added to the property. Since the arrangement with the 
Argentine, the Chilian people had been able to devote more 
attention to industry and commerce, and, as the business of the 
company showed, there bad been a gradual advancement going on 
in the. country, which he thought was likely to continue. The 
nitrate and other industries were doing very well, and the harvest 


had been good. The adjustment of public expenditure and revenue 
was improving the financial position of the country, and they might 
look forward to more prosperous times in Chili, and the continued 
success of their business. , 

The Hon. Н. T. ALLsoPP seconded the motion, and the report was 
adopted. 


^ 


Electric Construction Co. 


THE eleventh annual general meeting of the shareholders of this 
company was held on Thursday of last week at Winchester House, 
Old Broad Street, Mr. J. W. Barclay in the chair. 

The CHAInMAN, in proposing the adoption of the report, said that 
the accounts were of & somewhat mixed character, for while the 
decrease in profits was unsatisfactory, on the other hand the 
flanancial position of the company had greatly improved, and gave 
tbe directors increased confidence in the future. Oat of the £19,167 
available for dividend, they recommended & 4 per cent. dividend 
on the ordinary shares, to be paid on July 30th, £2,000 to be added 
to the reserve fund, leaving & balance of £3,805 3s. to be carried 
forward to next year. They would observe that tbe whole 4 per 
cent. dividend on the ordinary shares was to be paid on the 30th of 
this month, instead of one-half then and the otheron January 30th, 
as formerly. That change had been made in deference to the wishes 
of shareholders, but they must warn them that no interim dividend 
for next year would be paid, because they thought it injadicious in 
such а business ав theirs to pay any dividend from protits until the 
accounts made up at the end of the financial year showed what 
profits had been earned. The profit and loss account showed a 
decrease of £6,643 in manufacturing profite, brought about by the 
excessive competition they had had to meet during the last year, 
and an increase of £103 from other sources. The total expenditure 
on the debit side of the account showed a small decrease of £576. 
The fact was, economies had previously been carried so far that 
little scope remained for proceeding further in that direction, and 
their great aim had been to increase the outpat of the works ; 
in that respect they had been to some extent successful, for they 
had turned out a larger volume of work during the year than ever 
before. The important feature in the balance-aheet was the reduc- 
tion of the loan from the company’s bankers from £600,000, as 
appeared in last year's accounts, to £10,000 in those now submitted; 
and, further, that balance had since been paid. That result had 
been reached by selling the company's interest in the Crystal Palace 
District Electric Supply installation, which formed part of the 
assets of the old Corporation; while the Madras electric tramway 
undertaking had been transferred to the Madras Electric Tramways 
(1904), Ltd., in consideration partly of cash and partly of shares. 
The price was fixed on the basis of last year's tramway profits, 
which showed equal to a dividend of 5 per cent. on the shares of 
the new company, and as that was an improving property, the 
directors expected that this dividend would be at least maintained. 
It might be in their recollection that the assets of the old Corpora- 
tion were taken over for a lump sum, which was divided amongst 
the various properties according to the best judgement of the 
directors; but, as might naturally be expected, the best of the 
assets were sold first, and yielded a profit, part of which was added 
to the reserve fund. Realising the two properties now dealt with 
had, on balance, resulted in & loss of about £4,000, and that loss 
had in turn been debited to the general reserve fund, reducing ita 
amount to £30,000. But to continue the policy of the last few 
years, it was proposed to appropriate £2,000 of the protits of this 
year to the reserve, and thus, praotically, the reserve fund was 
reduced by only £2,000. As stated in the report, they had granted, 
as usual, a bonus to those of their employés who had given 12 
montbs' good апа faithful service, but at а reduced rate in propor- 
tion to the dividend. They had experienced excessive competition 
during the last year, especially during the last six months, and the 
competition still continued. That statement might appear some- 
what vague, but he had had some figures prepared which would 
enable them to realise for themselves the position of the electrical 
manufacturing business. Those figures showed that the prices of 
certain classes of electrical machinery were on an average 40 to 50 
per cent. less than they were in 1900—that was a fall of nearly one- 
half in four years. And when he told them that the cost of raw 
material] was very little less now than it was then, they would 
appreciate more fully the skill in design and economy in processes 
that had enabled them to earn any dividend at all. The orders on 
hand included, amongst others, important contracts with the London 
Couuty Council, and withthe Great Western Railway Co. for their new 
electrical installation at Park Royal. He attached much importance 
to this contract with the railway company, because he had no doubt 
that electric traction would be more and more largely adopted 
by railways, and he had no doubt their engineers would give etatis- 
faction in this department, as they had in the past. If they had 
not had a larger share of recent railway equipments, it was pro- 
bably because several of the more important contracts had been 
combined with financial operations, into which they declined to 
enter. They would probably ask how long thie competition was 
to last. He was sorry to say tbat was а question he could not 
answer. He would, however, tell them that it was not foreign 
competition that bad brought prices down to their present level, 
for they were now lower than any prices of Coutinental or American 
manufacturers quoted in this country. Witbin the last few years 
new factories had been established both in England and in Scot- 
land, and although he looked for à large development in the use of 
electric power, they must expect and be prepared for keen com- 

tition for some time. "They were well equipped for the struggle. 

beir works were up to date, they spared no expense in adopting 
labour-saving machinery, they bad full confidence in the skill of 
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their engineers and in the seal and ability of their employés. There 
must b» a time of stress, bat the fittest would survive, und he would 
only add that they meant to be of the number. 

3 E. BEAOHCROPT seconded the motion, and the report was 
adopt 


Stock Exchange Notices.—The Stock Exchange 
Committee bas (1) appointed special settling days as under :— 
Wednesday, July 27th.—Anyglo-Argentine Tramways Co., Ltd., 
120,000 ordinary shafes of £5 each, fully-paid, Nos. 260, 008 to 
380,007 ; Metropolitan Railway Co. — £500, 000 34 per cent oon- 
vertible preference stock. And (2) ordered the undermentioned 
securities to be quoted in the official list :—Anglo-Argentine Tram- 
ways Co, Ltd.—120,0C0 ordinary shares of £5 each, fully-paid, 
Nos. 260, 008 to 380,007; British Electric Traction Co., Ltd.— 
farther issue of 1,235 ‘ordinary shares of £10 each, fully- paid, Nos. 

232 067 to 233, 301 ; Metropolitan Railway Co. — £500, 000 34 per 
cent, convertible preference stock. 


Anglo-American Telegraph Co.—The directora have 
resolved, after placing the sum of £6,000 to the credit of the re- 
newal fund, to declare an interim dividend for the quarter ending 
June 30th, 1904, of 128. 6d. per cent. on the ordinary stock, and 
41 бв per ‘cent. оп the preferred stock, less income-tax, payablo on 
July 30th, to the stockholders registered on the books of the com- 
рапу on June 30th, 1904. After paying the foregoing dividends, 
there will be а balance of about £2,500 to be carried forward to the 
next account. 


City of London Electric Lighting Со. — Warrants in 

payment of dividends on account of the distribution for the year 

1904 on this company's preference and ordinary shares have been 
posted. 


Dublin and Lucan Electric Railway Со. —Еог the 

_ half-year ended June 30th, 1904, the directors propose a dividend of 

10 per cent. on the preference shares (reducing the arrears to nine 

months), placing £100 to reserve account, and carrying forward a 
lance of £161 to next half-year. 


Prospectas.—The Telephone Co., .of Egypt, has been 
inviting subscriptions at par for an issue of £60,000 of 44 per cent. 
redeemable debenture stock. The proceeds will be applied to the 
repay ment of a loan of £6,500, and an existing issue of £10,500 5 per 
cent. debentures, and to the provision of extensions of the company’s 
system. The company has entered into a contract with the 
Egyptian Government to supply for 25 years from 1899, the tele- 
phone service required by the Government in tbe chief towns aud 
eaburbs where the company has a public service, and holds other 
Government contracts for ccmmunication between villages in 
various provinces. The lists opened on Wednesday and closed 
yesterday. 


Eastern Telegraph Co.—The directors announce a final 
dividend cf £1 бе. per cent., and a bonus of £2 per cent. on the 
ordinary stock, making a total distribution of 7 per cent. for the 
year ended March 31st last. 


Electric Supply Corporation.—1ssue of 46,600 shares 
of £5 each. Allotment letters were posted on Monday last. 


Metropolitan Railway Co.—4A dividend is declared on 
the ordinary stock for the past half-year at the rate of 3 per cent. 
per aunum, carrying forward about £21,000, and crediting £11,500 
to reserve fund. The dividend on the surplus lands stock will be at 
the rate of 23 per cent. per annum. The dividend on the ordinary 
stock compares with 24 per cent. a year ago, when £20,255 was 
carried forward. 


City and South London Railway Со. — The accounts 
for the half-year ended June 30th, after transfer to the renews! 
fund of £1,500, allow the payment of a dividend on the consolidated 
ordir ary stock at the rate of 24 per cent. per apnum, carrying, 
forward £704. The dividend for the corresponding period last 
year was at the rate of 22 per cent. per annum, carrying forward 
£1,500. 


The South London Electric Supply Corporation.— 
‘The company reports that the accounts for the half-year ended June 
30th show a net profit of £14,149, against £5,210 for the correspond- 
ing six months of last year. 


Central London Railway Co.—A dividend for the 
balf-year ended Jane 30th of 4 per cent. on the undivided ordinary 
and preferred ordinary stocks has been declared, and a dividend at 
the same rate on the deferred o atock, provided for and 
payable at the end of the year’s working. The balance brought 
forward is £48,737, including £37,000 Бош. е previous half year. 


BSTOCEB AND SHARES. 


Wednesday Evening. 
Stock Exchange markets are in a curiously irregular condition, the 
fall in consols, due to politics and dearer money, failing to greatly 
influence Home Rails, which are now leaning upon the dividend 
announcements and estimates, With Americans good and South 
Africans weak, the chief speculative departments are perplexing the 


operators in both, and between the investment sections and those 
in the speculative area, the usually steady stocks are mostly mark- 
ing time. For another six weeks no increase of trade can be reaeon- 
ably looked for, and the disappointment with regard to the Money 
Market is a further discouragement to any businets which might 
otherwise be astir in these summer days. 

City and South London Ordinary stosk has not quotably altered 
upon the declaration of the dividend at ths rate of 24 per cent. per 
annum, whioh really squares with the market anticipation we men- 
tioned last week. Some curiosity was aroused as to why the 
declaration should have come later than usual, but, after all, the 
delay was only а few days. Тһе rate is} per cent. less than was 
paid this time last year, but the price has suffered very severely in 
tbe interval, being now about 48] against 67 a year ago. The 
Metropolitan Railway's dividend at the rate of 3 per cent.—an 
increase of 4 per cent.—met with general satisfaction, and the 
price of the stock is slightly better at 97. Metropolitan Surplus 
Land stock, which will receive at the rate of 24 per cent., is 78. 
East London Ordinary has been done at 41 3, the little improvement 
shown by the half year's accounts being deemed good. Districts 
have shrank 4 to 374. The traffic on the Soath Harrow extension is 
increasing by slow steps, bat the connecting link with Uxbridge is 


_being rapidly pushed on, and the new joint line ought to prove а 


useful adjunct. Central London stocks. continue dull, and the 
Ordinary has slipped back a point, to 905, the dividend at the rate 


of 4 per cent. notwithstanding. Waterloo and City remains at 903, 
and here the announcement should be made on Thursday, July 28th. 


In the Electricity Supply market, Edniundson’s Ordinary are } 
better, at 64, on the good dividend recently a anounced,’ the declara- 
tion of which put the price of the Preference firmer a week ago. 
Metropolitan Electric Supply, after being nominally 10a. eas‘er, at 
21, rose to 214 upon the directors posting cheques to the pro- 
prietors for £6 per share, the injunction applied for by the deben- 


 ture-holders not having been granted. Several varieties have been 


quoted er dividend, and the 44 per cant. Debenture stock of the 
Blackheath and Greenwich Co. is ex 25 per cent. bonus in stock. 
Allowing for this, the price has really risen some 3 points, and a 
smaller advance put County of London 4$ per cent. Debenture 
stock to 1064. City of London Preference have recovered their 69. 
dividend, while the Ordinary at 11 show a loss of the 5s, which is 
represented by the distribution. Westminsters, at 6}, have l st a 
similar fraction, the dividend in their case being 2s. 6d. a share. 
Notting Hill shares, at 14, аге 108. up, and Oharing Cross Preference 
have gained }, at 58. It is announced that letters of allotment 
for the new Electric Supply Corporation shares have been posted, 
and, as notbing is said about letters of regret, one may reasonably 
suppose that the public response did not necessitate these last. 

Buying of Edison & Swan Prior-charge stocks by the insiders bas 
advanced the “А” Debenture to 794, and the Second Debenture 
3 points to 80 middle. It is quite likely that the rise has not yet 
bsen exhausted, but this hint must be construed as a suggestion not 
to sell rather than as a tip" to buy, the market being exceedingly 
limited, and the stock difficult to negotiate in any quantity at the 
best of times. The A " shares have risen 3 to 12s. 6d. Callender's 
Debenture is 2 down at 102, but no change bas occurred in the 
shares. Henley’s have not yet recovered from their dulness, and 
Crompton Debentures at 954 have lost half their 2 points rise of 
last week; the shares at 2 are uacbanged. British Westinghouse 
Preference at 34, and the Debenture stock at 86}, call for по special 
comment. British Thomson-Houston Debenture remaics at 302. 

Coming to Traction varieties, British Electric Traction Оййпагу 
are again } lower at 82; the Preference keep about 102, amd the 
Firat Debenture stock retains its slight improvement. Ackland 
Debenture at 99, and Anglo-Argentine Tramways Preferense at 5} 
are both firm. City of Buenos Ayres Trams are still 10. Beitish 
Columbia Electric Railway stocks have apparently reached a vasting- 
place for a while, and business in them is now quiet, bat the Buenos 
Ayres and Belgrano issues are somewhat to the fore; the Ordinary 
are being done about 3, and the 5 per cent. Second Ређевфате at 
1023. London United Debenture is a point up at 104, айий rises 
havetaken Calcutta Trams to 74, and Barcelonas to 84. 

Eastern Extension Telegraph shares have regained the dividend 
of 2s. 6d. deducted last pay-day, and tbe list of Telegraph Ordinary 
issues is absolutely with fluctuation. Eastern 3j per cent. 
Preference, under a alight pressure to sell, is a point lqwer at 
863, and West Coast of America 4 per cent. Debentares have parted 
with their 2 pointe rise of a week ago. Telegraph Ooustructions 
are also their dividend of 128. to the good at 373, and a few improve- 
ments have taken place in the National Telephone issues, the 
most important being a rise of £1 in the first Preference sharea. 
Monte Video Telephone Ordinary have put on a fraction at 10s. 
Globe Telegraph Preference found favout with investors, and at 
192 are Ss. better on the week. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present AMB or Dividends for the lam Closing RE i week ended 
lowes. ANON = years. duh 18th, Jule 90th. xiu! P rie 
1901, | 1903. 1908. Highest Lowest 
67,100 дап Он Telegiupb. 4 96 Dabe ee ee ee ee oe 100 ee es ee 9 —101 y —10t ee 
26,000 | Amason b Co.'s Nos. 1 to 95,000 se. ee. dx] -10 oe $e .. 8% 8) ee 
ny 1 6 96 Dens., os. 1 to 1,850 Red, ee ee ee E "M 60/6 ві; 46 — 49 r es 
8,105,680 | Do. ао, 40. 68d Pr. Seek | 6% 17 6% | 9 — 98 91 — 98 e | 9H 
marry Do. do. N о реште ee ee ee өө oe кек Pg 6 T% @— КА "m A ss 
Chili Telephone Ов, ee ee ee ee ee oe — 5 m 
Oommercíal Cable is a; в “+ „ {6100 | 8 g 8 & MEE 170 —190 x `; 
1,941,209 | е 0. Ster year 4 воск Red, ee ee took oe . — == 
Ouba Telegraph ee oe ee ee ee 10 4 64% б % 64— 1% 64— 74 Tm 
6,009 : Do. 10 % Pret, ° ee ee ө ° oe . 10 > 15 — 16 15 — 16 
Direct Bpanish Telegra . е ee ee ee ee ° ee — ž }&ą eo "= se 
6,000 Do. do. 10 Cum. Pref. ee oe эө 6 7 — B 7 — 8 ә 
90,009 Do. do. 44% Debs. .. .. .. 60 98 —101 98 —101% 
60,710! | Direct United States Cable “| go | Bj | вә | 3% | 10 — 10 10 — 103 10% 
81,800 | Direct West India Cable, % Reg. Deb, within Nos. 1 to 1,800, Red. | 100 99 —101 99 —101 os 
4,000,000 | Eastern Telegraph, Ord. ixi 5 ..|B9ok | 7% 1% | 7% | 158—191 196 —181 18i | 129 
1,955,565 ` Do. 8) Pref. Stock ee ee ee ee 100 ee 37 n 90 7 883 874 
Eastern Extension ustralasia, an China elegraph ee е -= x 
890,000! Do. "4% Deb. Stock Stock | .. i .. | 105 —108 106 —108 107 F 
800,000 | Eastern & vi ^um African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1900 100 э oe - —102 99 —102 101 100 
B20, 00901 Do. 4 d Beg. М ort. mt. Debs, (Mauritina Bub.) 1 to 6,000 96 ы й ге 99 —102 99 —102 a iis 
150,287 Globe "Telegraph and „ 10 1% |48 167° 64% 1 91 84— 9 8H 
* 180,019 Do. d N Prei. ae ee ев ә ө ee И 10 ee ee es — 1 18; — se ee 
260,000 | Great Northern Tel 10 |159 121% |15% | 351- 954— 964 » 
64,700 Halifax and Bermudes Cable, % ist Mort. Debe, y 2580 Nos. | 100 РЕ ee Ls 99 —101 99 — 101 se 
17,000 » FON card MUS 10 49 — 45 49 — 45 
1,988,008 National жүро» Pret. Stock ев ee ee ее oe . 100 6 6 6 106 =—108 106 —108 107% 106 
1,966,061 е Def. Stock ee ee ee ee ee 100 ee 4% 6 тч 89 — 923 130 
15,000 Do, do, 6 Cum. ist Pref, ee ee e ee в 10 6 6 6 11 — 18 13 = 14 185% 

15,000 do, 2nd Pret. .. . ef 10 | 6 6 6 11 — 18 11 — 18 Ее 
3,250,000 Do. do. 6 & Non-cum. 8rd. Pref., 1 to 9000000 .. .. б б б 5 og 6j 873 4 
608,000: Do. do, 8 Stock Red. „Seek | 8j 84 — 99 97 9 

680,598 ро; n 4 96 Deb. Stock Red. s m 100 4 4 4 108 —105 108 —106 1 

1,000,000 Prov. Certa., 70 96 to be paid ee ee ee ee ee ee 29 — 81 99 — 81 @e 

on Oriental Telephone and Rico, Now W Hide fll pea er ак l 6% | 6% | 6% | +i- і і 1 

100,000 CFF uar, Debs., 1 to 1,000 es эз 100 oe ee ee 97 —100 97 —100 ees ee 
11,899 Reuter's ee ee ee ee ee ee ee 8 6 5 ee 64— 7 64— т зө ee 
5,808 3 Cables 4 m eo oe ee ве ве es ee VN và rà T 118 N 118 39 ee oe 
88,000 ver Plate phone ee ee ES т 

68,530 Da. do. 6 % Cum. Pref, N 1% 000 oe 5 ee oe ^ 4 xd 

170,9611 Do. do. 6 & Debs. ee i — ee Bos ee Stock ое ee oe RE 108 —106 5% s 
15,600 | West African Telegraph, 10 T 3 96 4% 6— 7 6— 7 А 

180,000: | West Coast of America, 4% Debe, Lio 1,500 guar, by Bras. Bub, Tel, 100 T oe ©» 97 —100 95 — 98 96 25 

997,980 | Weste-n Tel „Nos. 1 $0 901,080 e 55 œ| 0 [7% | 7% |7% | 19—18 194— 18 12, | 19 
$8, GROS р» o. 6 bs. 2nd series, 1908 .. .. .. | 100 és ee <a 101 —104 101 —104 s 2 

090,000 Do. * do. 4 Deb. Stock Red, ee ee es oe 100 . e ° 99 —102 99 —102 1004 993 
66,981 kie ыа a 6 ee 1st Pref. ee ee T ee е ee d- d $ d б 64 
6,069 4 йо, йо, 6 Cum, 2nd Pref. ee ee 10 эе oe ә Б TER 6 5 — 6 

82,000 мо, йо, ёо. & Debe., Nos, 1 to 1,800 ee 100 ee ee . 99 —102 99 —108 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


f Béttish Aluminium 7% Cum. Pref... .. .. of e 8 10 ee А T 5— 6 6— 6 bj oe 
do. 6% In Mort. Deb. Stock Red, .. .. = s% 8 3; се uu =a F r 
Miectric ee ee ee ee ee ee ee ee x 
i do, 6 % Cum. Pref. .. s as oe as 10 e ЕА 1 11 1 il 104 iii 
| Tasalated and Hels bc, 6 |10% [10% | 8% UM 6 uer 
do, 69% Oum. Pref, S. ee ue du. B ын 2 ( - 8 : 
8 96 1s$ Mort. Deb. Red... ee ee ee y Nil ee ee 101 —104 101 —104 ee 
— "s 21 8 $«QOum Frei... . 41 | 6 е м ші | dul | z кз 
Brush Electrical Engineering, Ord., 1 to v eee Re 9 1]. M Ni | NÉ 1 1 
Do. do. Non-cum.6 96 Pref. .. .. ws 9 8% 6% 6% — M 1} 
do, Perp. b. Stock ee ee Stock ee e. 96 — 99 96 — 99 ъ 
8 Do. do. Ретр, ind Deb. Stock eo о Stock 71 — 16 т — 76 . 
Sanas d. 6 t es ee se eo : 20 % 15 & 124% of 1 E Фе 
; 00,6008 do, do, ist Mort. Deb. Stock Red. | Stock А : 102 —106 101 —106 102 
1,000,014 Central London Railway, Е ө ee ee ee oe Stock 4 4 4 90 — 93 8) — 94 9! 
494,008 Do. do. 4 Pref, Stock e ee ee ee еә Btock 4 4 4 104 — 106 102 —106 1 10; 
634,088 Do. do. Def. өө ев ee ee ee 8 4 4 4 — 82 79 — 82 el 
LMBO | City and South London Railway .. 5. 5. . Bl 2 47 — 49 47 — 49 471 
86,690 & Oo., Nos. 1 to 85, T- |" 5 M 11— 9} 11— 394 : 
100,000 | Do. б ү. i zt, Reg. Debs. © 900 of 4100, and 12 = TN Е 95 — 98 04 — э? 
00,261 & Swan United 123.10 h « Ay share 28 to 99,961 5 Nil Nil eo S € [T ee 
19,189 Do. do. ig M А" Сит де ee 6 Nil Nil ее 2 af 1— at “ж se 
„44,0981 do, 4 Dee 100 ee . e ee 76 — 81 т — B4 794 we 
100,000 do. fee b: Bock Pro, Gert, al pd ve : 16 — 79 18 — 83 80 791 
41$100 | Milectrio Construction, 1 to 112,100 Pe. 58 3 6% | 6% | 41% làÀ— 1 1 là ks 
02,300 до. 7 95 Cum. Pref. 1 to 81 oe ee - . es же — 24— 22 EN 
89,5001 da. 4% Perp.lsi Mort. Deb, Stock — .. . Stock is i 9? —100 96 — 9 xd| .. 
95000 Electric Oo. 6 % Cum. e e c: | 00 |6в6%|6%| | 9— 94 | 9— 9 8 i 
356,080 do. € Deb. ee oe T Stock id 25 ба 98 — 98 98 — 98 Р - 
900000 | Henleys (W, Т.) Telegraph Works, Ord „онон п] 5 jag » | 155% 1 n и — 13 na | i 
45,900 do. d Mors Deb: Stock .. .. ae ы 107 —111 107 жы 5% is 
89,00 | Indie Robber, Gutte-Percha & Telegraph Wor КА T 10 [109% | 10.% 184— 194 — 19% 18$ 
. 5,000 do, do. 4 * in Mort. Deb. 100 —108 100 —108 аў 
97,600 Overhead Railway, . ee ев ee es 10 14% 14% 4 oe 
do, Pref, 410 paid ee ee “ee е ee 10 — 103 10 — 103 oe 
** Deb. Вав, Мов, i to 1,600.Red, 1900 18 „ „ 20% 9 101 99 —108 mae ee 
$ d oe ee oe — — 
. Wateticn &;Oity Raflway, look оо оо өө оа өө | 100 83% | H% 88% t9 — 92 89 — 93 91à 


* A penodof nine months. + Quotations on Liverpool Stock Exchange, { Unless otherwise stated all shares are fully paid. € From Manchester Share List. 


Bank rate of discount З per cent. (April 91st 1904). 


* 


— ——— —-— —ęH—-ñ6 ——— — —Lu.ũw— ————— — — 
152 THE ELECTRICAL REVIEW. ' [Vol 55. No. 1.391, Jory 22, 1904. 
T — SHARE LIST OF ELECTRICAL COMPANIES (cw — ELECTHICITY SUPPLY COWVANIEN 


** Stock Closing | 
pina À МАМЕ, ог end aw | notations Quotations week ended 
i Share, y une 18th. July 20th. July 90th, 1904. 
t 1901. 1902. | 1908, Highest. Lowest 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. 1 И П й— і z з 
50,000 Ро. 1 % Pref. E 1 | $ n " А 
100,000 Do, 4 % 1st Deb. Stock, Prov. Certe. es 100 T 122 —127 100 —105 1A E 
90,000 | Brompton & Kensington Electric Light Sup., Ord., 1to 20,000 6 | 8 96 8% 10% 1 M 102 — 11i il . 
20,000 Do. do. 1% Cum, Pref. н | .. | 103— 10 104— 103 108 
260,000 | Central Electric Supply 4 % Guar. Deb. Stock . KA 100 .. | 106 —108 105 —108 
60,000 | Charing Cross and гала Electricity Supply .. „ 10 % 10% 8 96 7à4— 8 74— 8 , 7 
10,000 Do, iss Prei. 5 Sa Аа AM 5à— ke 62— 54 | d * 
40,000 Do. do ч — 1 Undertaking "44% Cum, Pref, .. 5 vods | oe 4 5 | & 5 513 ЫТ 
40,000 Do. » 8 E P ee 4j— 5 | 4— 5 | А 
$50,000 Do. d 4 % Deb. Stock Red. ig сё 35 Е A Ne as .. | 102 —104 102 —104 103; 103 
44,486 *Chelsea Electricity Supply, Ord. . Sa р. Р ie 5 | 4% | 4% | 5% | fi— 6 6&— 6; | 6h . 
160,000 Do. do. Deb. Stock Red. .. Stock "EL er EE 106 —109 106 —109 |o 
70,595 City of London Electric Lighting, Ord. 40,001—110, 69b ` vs ot EUN Ж.А 6% 6 96 11— 114 | 10;— 112 xd | 1] i 
40,000 Do. 6 % Cum, Pref., 1 to 40,000 ero pd 4 o9] а И | M А 
400,000: | Do, Deb. Stock, Вогір, (ise. at 115) all paid . 5 в с Иба 190 —125 | 120 —125 | : 
800,000 Do. T and Deb. Stock, Prov. Certs., all paid .. — .. | 100 | .. | .. | .. | 101—104 101 —104 
40,000 County di London Electric Lighting, Ота. 1—40, 000 10 | 4 % 4% 4% Ta— 83 74— 83 в 
20,000 Do. do. 6 % Pref., 40, 001—60,000.. | 10 Js | "^ К» 11 — 19 11 — 19 1 
400,000 Do. do. 44% Deb. Stock 6м ae 4$ 104 —107 | 105 —108 1061 106 
250,000 Do. do. 44% 2nd Deb. Stock кА ea alë Stock F $4 E 100 —103 100 —103 Th 
60,000 | Edmundson's Electric Corporation, Ord. Shares 4 Min X» | $ 1% 1% 7 96 ч зд 63 6 — 6 QUE bye 
80,000 | Do, do. 6 % Cum. Pref. ЕБ 88 * yo ө — 6 t1— 6 43 
140,000 | Do, do. 44 1st Mort. Deb. Stock эй 100 i ex T 107 —110 104 —107 xd 1063 T 
21,000 Kensington and Knightsbridge Electric Ord. oe 6 10% | 10 96 12% 12 — 18 12 — 18 ee 
90,000 do, 4 % Debenture Stock . | Stock | * ia 102 —105 102 —105 i 
110,000 | London Y mg Bup a Corporation, Limited, Ord, .. 5 8 э 14— d 1}— Ч 14 - 
49,840 6 9% Pref б | ‘a 2% 42— 6 41— 5 “ 
250,0007 Do 0. 4 96 1st Mort. Deb. Btock Red Btock na МЕ ME 94 — 97 91 — 96 os 
100,000 | Metropolitan РРБ, Supply, 1 оне cd. M | 64% | 79% 87% at — 92 91 — 99 214 214 
71,106 Ро. до. % Cum. Pref. 1—71,106, £3 paid sA 5 = | Б; ну 61— 4 в 533 
220,0001 Do. do. у 1st Mort. Deb. Stock . ki TD NEL | й 108 —112 108 —112 ee ee 
250,000! Do. do. Mort. Deb. Stock B T "Xs co SEU * 96 — 99 96 — oe on 
10,852 | Notting Hill Electric Lighting * А ee es 10 6 6 96 6 96 13 — 14 184 — 144 ae iby ee 
40,000 St. James’ and Pall Mall Electric Light, Ord. .. 6 ae 144% | 144% | 144— 154 144— 154 i * 
20,000 Do. do. do. 7 % Pret. 90,081 to 40,080 5 5 |o „ C 8— 9 82 М 
160,000! Do. do. do. 84% Deb. Stock Red MO d^ eer es 96 — 99 96 — 99 oe ‘ee 
19,000 | Smithfield Markets Electrio Supply, Ord. р in š 5 6 | d | 24% 4% | 23— 8} 21— 84 — 
50,000 | Do. do. do. 4% Deb. Stock .. A Stock $ at "P B5 — 90 B5 — 90 we 
65,000 | South London Electricity Eapply, Ord. .. © .. CEP EC |H$* | 8% | 9 — 4i Бе. AD EN Жут 
80,000 ‘Urban Electrio Supply, Ord. T as T d " BC q oe qw ДУ am 44— 5 Б es 
pe w са = 5 5 € Pref, .. és "m i» K- du ТЕТ ca. И 44— 5 | 4 5 A ih 
110, estminster Electric Supply, Or А А ae 6 1 % 12 184% | 124—1 — 8 
98,141 Do. do. 5 % Cum. Pret. ; i 6 ч | T ч 64 — di | 6 — pem E 
| | | 
* . *Bubject to Founders Shares. ^ [Unless ‹ otherwise stated all + shares ar are fully paid. 
6 MARKET QUOTATIONS. W Wednesday, July „„ July 20th. - _ 
CHEMICALS, &o. Te [dci METALS, &o. (continued), Price, | Юго orin, 
а Acid, woe ae .. per cwt, 5 / ay g Copper Sheet os ee .. рег ton #10 + 
а „% Nitric... e ee .. per cwt, 22/- $» 9 „ Rod. .. per ton £70 « 
a p Ozali.. vá es .. per evt. 82 / ER e " (Electrolytio) Bars .. рег ton £62 es 
a „ Sulphuric... oe .. per owt, 6/6 - e " » Bheets .. perton T 
a Ammoniac, Sal .. per ewt, 42/- we e ” " Rod .. per ton £72 * 
: Ammonia, Muriate (crystal) .. per ton £88 10 РА в s " H.C, Wire per Ib. i . 
К .. per ton £80 T f Ebonite Rod as os .. per lb. ee 
= Bleaching powder . M .. per ton #4 10 f Bheet is .. per lb. 8/- T 
а лена аа of Carbon .. рег ton #16 35 п German Silver Wire .. per lb. 1/6 ae 
a Bora va is .. рег ton #18 Е h Gutta-percha fine . А . per lb. 8/- AC 
a 8 m 99805 sl. - .. per gal. 7/- А Һ India-rubber, Рага fine . . per lb. 4/94 to 4/104 — 
++ «+ per gal. 5/6 . 4 Iron, Charcoal Sheets per ton £18 poe 
x Сор] т sulphate ais Рр .. рет ton £21 10 š á ,, Pig (Cleveland warrants) per ton 42/6 ee. 
a , Nitrate .. .. .. рег ton £24 бд б s Forgings, а 5 to віве рег ton From #11 awe 
a „ White Sugar +» per ton £81 ss „  Bcrap, .. per ton 47/6 to 50% — 
а ib 8 es es .. per ix s y Aa Wire, a it PRA No.8 .. per ton £9 16 es 
a Methyla pirit . . per gal, + 
а Naphtha, Bolvent (90% a 160° C). per gal, 6/6 E g Lead, English Ingot A .. рег ton £11176 T 
a Potash, Bichromate, in casks „+ рег Ib. Bd. ee 9 "n ГГ Sheet .* А ee per ton #11 178. ва. : ao ~ = — 
a „ Caustic (75/80%).. .. per ton £24 ed т Manganin Wire No. 28 .. .. per lb. 8/- - 
a Bisulphate e ee рег ton £85 és g Mercury per bot, #7 17 6 . 
а Shellac . e$ per ewt, 200/- T d MI (n original cases) small . per lb, 6d. to l / i 
a Bulphate of Magnesia - +» per ton £4 10 e 4 б medium per lb, 2/6 to 4/- * 
а Sulphur, Sublimed Flowers  .. per ton 46 10 wie per lb. 4/6 to 8/6 we 
a " a ee .. per ton £6 10 АР Р p Phones Bronze, sin oa in castings per lb, 1/- to 1/24 ee 
a Lum .. рег ton £65 И per lb. 1/- to 1/8 - 
а Boda. Caustio (white 109%) .. per ton £10 16 АЕ " wm per lb, From 1/1 "T 
a „ Crystals per ton £8 HE 3 н per os. 44 * 
a „ Bichromate, ‘casks. ч .. per lb. 9àd. se e Silicium Bronze Wire per lb. 9d. to IId. T i 
4 Bteel, Magnet, acc 'd'g todeso’ р' п per ton £68 i. yy M. 
METALS, &c. P we SD us xx uri zs vo? 
b Aluminium Ingots, in ton lots .. per ton £180 15 р Tin, Block .. — ..  ... .. ver ton 4122 10 | 10, inc. 
5 а Wire, in ton lots .. рег ton £168 % Д » Foil .. per lb, 1/6 es n 
Sheet, in ton lots .. per ton £166 ae Wire, Nos. 1 to 16 . per lb. 1/64 TL 
к rans pace .—. <s. Da UD £48 to £180 i р White Anti-friction Metals 
e Brass (rolled metal 2” to 19") basis per lb. 64d. v „White Ant” brand per ton £12 to £62 ^v bé. 
c€ „ Tube (brazed) -» per lb. Fia. d» j Yarns, 2/10s Grey Cotton,onsp'ls per Ib. . ва, sm, 
с M Wi (solid drawn). e ee per lb, iid, ee j " 6 lea, Flax. .. per Ib, * % 4 
e „ Wire, basis.. A .. per lb. 944. „ B p 10 lbs. Russian .. per lb. 4e8d, LP 
: Copper Tubes (brazed) è .. per lb. 93а. Гг | тА, Russian, single .. per lb. А "o 
„ (solid drawn) ae $n a j 80 Ibs. Jute rove per ton 1 ' SOS 
> Copper Bars (best selected .. рег ton £10 k Zinc. А, t(VieilleMontagnebnd.! рег ton £95 Б 10s. ino. 


Quotations supplied by Messrs. :—а G. G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos, Bolton & Bons., Ltd.; d F. Wiggins & Sons, ; e Frederick 
Smith & Co., f India-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; ^ Edward Till & Co.; ¢ Bolling & e; j Walter H. Hindley and 
Со., Lid. * Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd.; n P. Ormiston & Bons; ; 0 Johnson, Matthey & Co., Ltd. ; р Тһе osphor Bronze Co.,Ltd. 


a 28 * + 241 


EN 


ELECTRIC TRAMWAY AN D RAILWAY TRAFFIC RETURNS. 
Week Receipts for | No. Miles | Week Receipts for | No. Miles 
Locality. ending | the week. wks. Total to date. | open. Locality, ending. the week. | wks. Total to date. | open. 
£ 2* £ £* | "o £t £ 2t " 
Aberdeen  .. .. July 2| 1,447 | + 60| 5 7,468 | + 1,217 10 | — Dublin ва ‚.| July 1s йн +270 | — 11,585 | — 21 47 |+ 
Bath .. e . „ 18 145 — |99 16,488 — — East Ham &s] d + 85 | 15 11,886 | + 1087| 5 |+ 
Birmingham .. „ 16| 5,771 | +692 | 29 | 165,794 | -- 10,036 — Glasgow РГ sa] МЕРУ 16: 15,109 |+ 1548 | 7 95,568 | + 2,084 | 714 |+ 
Blackburn .. .. „ 161 1,087 | +216 | 16 15,450 | + 1,310 — Halifax (2 weeks). „, 18 | 8,495 | +447 | 15 23,006 | + 1,594 | 33 |+ 
Blackpool .. фа » 14| 1,419 | + 64 | 15 18,970 | + 726 — . ..| » 16 1423 | + 99 | 15 — — | = 
„ —PFleetw'd ,, 16 | -964 | —160 | 2 2,100 | — 845 — Hull .. d oZ. T 4894 | 15 | 89,868| + 3,970 13 72 
52 —Lytham we M 651 | +106 | 87 9,954 | + 5,878| 74 | — Ilkeston in о s 18 — 47 | 15 2,220 — 85| — 
Bolton - » 17| 2,084 | «103 | 16 29,908 | + 55 25 — Ipswich а æ 16 621 — |15 1,78 — 10 2 — 
Bournemouth = „ 18| 1,266 | +160 | 15 16,524 — 104 | — Isle of Thanet " „ 16 | 1,8924 | + 43 | 28 13,634 | — 329 p^ — 
Bradford  .. .. „ 9 | 4,979 |+1100 | 14 65,974 | +11,316 | 50 | — Leeds.. е „ 16 | 6,00 | +690 | — 94,168 | + 5,860| 814/02 
Brighton 4% 17 | 1,218 | +281 | — 16,068 — 9 — Liverpool .. éd - 8 199 |+ 597 | 28 | 281,454 | + 6,404 103 | — 
Bristol .. .. „ 15 Б.645 + 269 — -— p 28 — London C. C. ee " 9 14,117 + 2980 14 1 [] +29 081 89 = 
: Devonport 5s В 630 | +124 | 77 18,854 | 2.262 6 | — Manchester .. s „ 16 486 |+1417 | 15 186,521 + 6,126 |18 — 
Ó Dudley—Sto'rb'ge "E 975 | + 91 | 27 22,300| 4 778 — Newcastle “ „ 16 | 4,149 | +862 | — — — 170 — 
; Gateshead 5 8 902 | + 40 27 24,046 | + 1,094 +1 Portsmouth. ә „ 16 4968 | — 31,136 | + 2,695 | 144 | — 
Gr'n'k—Pt. Glsgw a 8 741 | +101 | 27 14,549 | + 680 — ога : i „ 11 | 4,451 | +308 | — 60,274 | + 4,996 | 80 | — 
: Potteries .. os » 8 | 1,763 | +296 | 97 4628 | + 3,747 wo? | — Southampton á „ 14 | 1,080 | —108 | — — — 9 | — 
S вош Staffs. .. as 725 | —250 27 20,857 | — 1,749 212 —3 Southend-on-Sea ..| „ 13 506 | + 59 | 15 5,154 | + 432 64 — 
Swansea ae a 9 545 |— 1 | 27 13,848 | + 796 — Sunderland .. .. June 26 | 1,361 | — 44 | 12 15,680| + 348 29 (+1 
Wolverhampton. „ 8 896 — 37 | 27 10,181 | — 240 +8 oe . July 13 + 75 28 10,362 | + 1,859 | 8:9 ＋ 4 
L Yorks. Wool Dist. » 8 651 | +279 | 27 15,615 | + 6,699 6 | — est Ham .. „ 361 MUS — |90 15,479 — 8 — 
[eel Uaneous * 9. 8 4,496 ЖУМ! 27 87,411 — — — Wolverhampton ee ” 18 49262. — — — 9*5 — 
Burnley .. .. " 16 1,263 + 328 = — Tm +84 Cen. London wd ee [T] 16 6,282 —815 2 12,646 me 825 6 Е == 
Burton-on-Trent ..| ,, 10 3-7 — |144 | 6,000 — — City & 8. Lon. Ў a M —218 | 8 7,119 | — 299 4 — 
Cardiff ex 40 » 9| 2,196 | —4!8 | 14 29,619 | — 62!| 14 | — Dublin—Lucan Ry.“ „ 14 144 | + 19| 2 805 | + 85| f = 
(Улаш & District oa 14 721 | + 55 | 24 15,954 | e 2,052 | 651) — G. N. and City Ry. H 36 “59 | — 9 | 22 ы — 84 
Cork ee ee ee M" 14 612 -— 64 YN 12.605 m 1,055 9 - ee erh d Bly. FT] 18 1,722 -— 20 ey б, 49 , +4 
Dover ee . 16 290 + 25 28 , 669 — 818 7; — 2 4 BL А | 6. =» 


— 
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THE MUNICIPAL ELECTRICAL 
CONVENTION. 


POLYPHASE SUB-STATIONS: THEIR EQUIPMENT AND 
WORKING. 


By 8. L. PraBczE, Chief Electrical Engineer, Manchester. 
(Abstract of paper read at Nottingham, June 30th.) 


(Concluded from page 116.) 


Ecumples of Motur- Generator Equipments.—Figs. 5 and 6 show 
two typical equipments for the sub-stations of the Manchester Cor- 
poration. The Polygon* is one of 10 stations, the general design 
in each case being the same, although the size and arrangement are 
modified to suit local conditions. The building is divided into two 
bays, the larger containing at one end the traction motor-generators, 
also the separate high and low-tension switchboards. 
end are placed similarly the lighting motor-generators and balancing 
seta, and the corresponding high and low-tension switchboards. In 
the second bay provision is made for extension sets. 

Each traction set consists of a synchronous motor operating direct 
at 6,500 volts, and coupled to a 220-K w. continuous-current compound- 
wound generator, the exciting current for the motor field being 
obtained from an exciter mounted on an extension of the shaft, or, 
аз an alternative, from the lighting bue-bars. 

Each lighting ret similarly consists of a synchronous motor direct 
coupled to а 220-k w. continuons-current shunt wound generator to 
give 420 to 430 volta acrors the outers of а tbree-wire system, and 
they are also so arranged as to give 210 volts on either side of the 
middle wire. The exciting current for the motor is taken from the 
terminals of the low tension generator, or as ап alternative from 
the lighting bu bars. | 

The balancing sets, one of which is provided in each sub-station, 
consist of a 125-xw. three-phase induction motor direct-coupled to 
two 52-ке. continuous current shunt wound generators, placed опе 
at each ond of the motor shaft, supplying current at about 205 volta. 

Two high tension switchboards are placed on galleries, one at each 
end of the main bay, and two low teasion switchboards are placed 
on galleries along the front side of the main bay, both being used 
for traction and lighting respectively. Meane are provided for 


interconnecting the bus-bars of the two boards, so that traction sets 


сап be run from lighting feeders, and vice versd. 

The high tension cable work ín the station is almost entirely three- 
core, armoured throughout. | 

The second type of enb-station is represented by Oldham 
Road," which istypical of the second 10 stations; with the excep- 
tion of two, all are arranged for both lighting and traction. Each 
station is arranged in one bay, with the high tension switchb~ards 
on one side, and the low tension on the opposite side, the machines 
being placed in pairs down the centre, provision being left at one 
end for considerable extensions. The equipment, consisting of 
synchronous and induction motor-generators, is very similar to the 
puro ty pe, their outputs varying from 250 kw. to 104 xw. The 

ow tension generaters of each set are, however, compound 
wound, and are therefore available for either ligbting or traction 
purpoees. 

The main switchboards are placed on galleries 9 ft. above floor 
level. The bigh tension board controle the incoming and outgoing 
feeders, and the synchronous motors, and is provided with two sets 
of bus-bars, to which the lighting and traction feeders are respec- 


CROSS. SECTION. 
Fig. 5. 


tively connected. But as each motor is provided with a change- 
over switch, and can tberefore be гап off either set of bars, the 
arraogement is practically equivalent to a duplicate set." Fre- 


quently lighting and traction sets are run off the same bus-bars, and . 
the varying load of the latter has not been found to interfere with - 


a steady voltage being obtained from tbe former. This would 
appear to raise the question as to whether separate lighting and 
traction bus-bars are really a necessity. Under tbe main gallery 
and on the floor level are placed the various resistances, startere, 
and feeder chargers, the latter consistiog of three separate water 


* Bee illustrations in the Eizo. Rav. for July 3rd, 1903. 


At the other . 


tanks, forming а non ind uctive resistance. This arrangement has 
been found preferable in every way to the choking ooil or separate 
motor-generator type. 

Static Transformer | Equipments.— In a ub - station recently 
equipped for Beyer Peacock & Co., Gorton, Manchester, tbe trans- 
formers are of 60-Ew. capacity, six of these being hanked together 
in“ mesh ” to form two groups of 180 Kw. each. The ratio of vol- 
tage is 6,500 : 220. They are of tbe natural ventilation type. The 
switchboard is of the multi-frame order. The current is metered 
onthe primary side of the transformers, and a recorder is fixed on 
the low tension panels reading direct in horse-powers. Provision 
is made for extension, the above instalment representing rather 
more than one-third of the capacity of the works. The efficiency 
of the traneformers has been guaranteed 98:5 per cent. at full load, 
witb a drop of not more than 4 per cent. when working on any 
power factor. 

Wokkmd or Sus-Stations.—Sraatina UP. 


Rotary Converters.— There are three possible ways of starting up a 
rotary converter. (1) From the alternating current side by ewitch- 
ing it straight on to the supply lines. This method was adopted, 
and, as far as the author knows, is still in vogue on the Central 
London Railway system, and on the Liverpool and Southport line, in 
the case of the first rotary to be started up each day. It is neces- : 
вату to bave a field-splitting switch in order that the chunt windings 
may bs opened before starting, otherwise they would break down 
owing to the excessive E. M. F. induced at the moment of closing 
the 4.0 main ewitch. Further, if the rotary be compound wound, 
the series field windings must be open-circoited All switches on 
the direct current side must be left open before switching the 
rotary on to the line. By reason of the hystetesis lag in tbe poles, 
and in а lesser degree due to the eddy currents set up, the rotary 
will start as soon as the alternating current switch is closed, and 
will immediately run up to synchronous speed. As soon as eyn- 
chronism is attained, the field-splitting switch and direct current 
field switch can be closed. With self-exciting sets care must be 
taken to see that the latter is closed as the machive is building up 
on the right polarity, which can be done by closely observing the 
direct current voltmeter. If this is not done, the polarity on the 


direct current side of the rotary will be reversed. 


The rotary will now be ruoning in evnchronism witb the main 
generators, and can be paralleled on the low tension bus-bars in the 
usual way. Although this method may be unavoidable in some 
cases, it haa serious disadvantages, chiefly on account of the large 
current at low power factor which it draws from tbe supply lines, 
and tbe possibility of the rotary buildiag up on the wrong polarity. 
For traction work this method may be employed, bat not for 
lighting purposes. 

2. Starting up from the direct current side is a far simpler 
process; it presente no difficulties of operation, and can usually 
be followed in most instances where & supply of direct carrent in 
the eub-station is available. In the case of the Central London 
Railway this method was always adopted for all sets after the first. 
For lighting systems the starting current required for large units 
might occasion a heavy drop on the distributing mains, and it will 
become necessary either to provide an induction motor-generator 


* 


Fia. 6. 


set to supply the necessary direct current, or, better still, the 
following method may be usefully employed. 

3. This consiste in coupling on to an extension of the rotary shaft 
а small three-phase low-pressure induction motor, the capacity of 
which should be approximately one-tenth of the full load output of 
the rutary. By means of this starting motor, the whole set may be 
brought up to synchronous speed, the alternating current and direct 
current fields adjusted, and the alternating current side of the 
rotary synchronised on to the liue, afterwards cutting out the 
starting auxiliary unit. 

The starting up of synchronous motor sete presents no difficulties, 
and is usually done from the direct current bus-bars, eynchronising 
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on the alternating current side in the usual manner. It is, however, 
absolutely necessary that provision be made in every sub-station for 
the plant to be started up from the alternating current side in the 
event of & possible shut-down of the lighting or traction systems. 
Buch means are to hand in the employment of induction motor sets, 
which in lighting sub-stations are frequently coupled up to the 
balancers. Their value in this respect forms a reason, in addition 
to those previously set forth, why a combination of induction and 
synchronous motor sets ie desirable. If battery power is available, 
this will provide the alternative direct current supply, but it 
rarely bappens that battery stations and polyphase sub-stations are 
‘combined. . 

A method of starting up applicable to both rotaries and synchron- 
ous motor-generators is shown in fig. 7, and is a slight modification 
of the first method described for the starting up of the former. 

The compensator shown reduces the primary voltage to one half; 
the double-tbrow oil switch, which is fitted with an over-load 
device, is thrown down on to the bottom contacts. Half voltage 
is thus impressed on the rotary or synchronous motor, and the field 
switch being left open, the machine runs up on an induced field. 
When full speed is attained, and the field built up in the right 
direction, the fleld switch is closed, the oil switch is thrown over 
on to the top contacte, i e, on to the full voltage bars, and tbe start- 
ing high-tension oil switch is withdrawn. 


DT OS. 


Fia. 7. 


The motor-generator with induction motor is the simplest of al 
бурев of sub-station equipment to startup. With long feeders it is 
ble that the pressure on the feeders should be applied gradu- 
ally to the stator of the induction motor, as any throw-up in the 
voltage due to the capacity of the feeder at the moment of switch- 
ing-in might break down the insulation of the motor. А suitable 
design of three-phase stator starter consists of three coils arranged 
in a triangle, and carefully insulated by cylinders of mica. Each 
coil is provided with an adjustable core consisting of a large number 
of iyon sheets ,'; in. thick The three iron cores are attached to a 
round disk, which is held by а three-armed cast-iron holder, through 
the middle of which runs а screw, and the three iron cores can 
thereby be raised and lowered. The three coils are switched in 
series with the corresponding phases of the motor which is to be 
started up. 
Before switching in, the iron cores are lowered into the coils so 
that on first switching in only & small current goes into the stator 


of the motor. The cores are then gradually raised out of the coils, 


the inductive resistance being thereby gradually lessened, and . 


finally the coils are short-circuited. A water resistance or other 
suitable form of starter is inserted between the slip-rings of the 
rotor, and short-circuited as soon as the set is up to speed, when the 
оше сап be paralleled in the usual manner on the direct carrent 

е. l 

On account of the beavy rotor cables with large units, it is 
desirable, to avoid expenee, that the rotor starter should be placed 
as near the machine as possible, and a convenient arrangement is to 
operate it by means of bevel gearing from the front of the switch- 
board platform. | 

Exrciting.—Rotaries are invariably self-excited, for obvious 
reasons There is one strong disaavantage, however, with this 
method, consequent on the possibility of the rotary reversing whilst 
under load. This bappened on two or three occasions on the Central 
London Railway system, and is a possibility to be reckoned with. 
If the rotaries are excited from the bus-bars, then a battery con- 
nected across the bars becomes imperative. 

For synchronous sets employed on traction circuits, а separate 
exciter mounted on the end of the shaft is probably the best method 
of exciting the high-tension motor fields. Allthough it occupies 
extra space, it provides an alternative method of excitation from 
the lignting bus-bars where a mixed system issupplied. In any 
case it is desirable that the excitation for the traction sets should 
be independent of the lighting system, and this can best be 
obtained by the use of a separate exciter, or a method to be described 
later on under Balancing." For synchronous sets on lighting 
networks, excitation from the D.C. terminale or L. r. bus-bars will 
probably be found sufficient. The author considers that the 
аео of excitation is of importance, and should be well con- 
sidered. 

Balancing.—The effective balancing of a three-wire lighting net- 
work from sub-stations can be secured by the use of an induction 
motor coupled to two generators giving about half the pressure 


across the outers, the whole combination forming an auxiliary set 
for the supply of direct carrent necessary to start the larger syn- 
chronous units. 

It is, however, desirable that additional means of balancing should 
be provided, either by the use of double-wound armatures with the 
synchronous sets, or other methode. An alternative arrangement 
has been used extensively in the Manchester sub-stations, and 
emanates from the Allgemeine Co. This ap в ів essentially а 
choking coil, the ends of which are connected up by means of two 
slip-rings to the armature of the continuous current dynamo. The 
slip rings are connected up to the armature at such points that a 
normal alternating current at the frequency corresponding to the 
number of pole-pieces and the revolutions is circulating iu the 
equaliser. The middle wire of the system is connected up to the 
middle point of the choking coil. If the load оп each of the two 
net-halves is unequal, the overload on one will pass through the 
middle wire into the respective side of the equaliser, and through © 
the slip-ring belonging to it back into the armature. This method 
also provides another supply for exciting current, and if all the 
synchronous plant in each sub-station ig so arranged, it is 
evident that each set will be self-excited. An out-of-balance 
current up to 25 per cent. can be dealt with under this arrange- 
ment without the difference in voltage exceeding 24 per cent. of the 
mean voltage. : 

Hunting.—To ensure satisfactory parallel running and immunity 
from hunting.“ it is necessary that every detail of the system should 
be very carefully considered. Troubles from this source are almost 
entirely associated with rotary equipmente. This trouble can be set 
up independently of the power house engines. Oscillations may be 
set up from a variety of causes within the rotaries themselves, which, 
if not checked, will spread over the whole system. It is necessary, 
therefore, in the first place, to provide suitably, but not too well 
governed, engines in the power house; and secondly, to attach special 
devices to the rotaries themselves to check any oscillations that may 
be tet up. For this purpose “damping coils are used, which usually 
take the form of copper plates which bridge over the spaqe between 
the pole tips. The eddy currente produced in the latter tend to 
restrain or counteract the distortion of the magaetic field due to the 
armature oscillations. 

This tendenoy to instability of rotaries, however inappreciable for 
traction wcrk, has placed them at a disadvantage for lighting work. 
With synchronous machines the author has never experienced any 
trouble from this source. 

Synchronising.—It is of greater importance that the machine 
should be as nearly as possible in phase than at the same voltage. 
А synchroniser so arranged as to indicate the relative speeds of the 
incoming machine and those already on the load will be found а 
useful and time-saving device, and may be combined with the 
ordinary method of voitmeter and lamps. Ву the adoption of this 
type of synchroniser the machine can be synchronised in the 
shortest possible time, and with the smallest interchange of current 
between the various machines. ; | 

General Conclusions,—The majority of sub-stations are required 
for one or other of the following purposes:—(1) Traction; (2) 
Mixed lighting and traction; (3) Direct - current lighting and 


wer. 

ко. the first of these very strong reasons must exist if the claim 
of the rotary converter operating at 25 cycles arè overlooked. They 
are at least 5 per cent. more efficient than either of the other equip- 
ments; their ability to stand considerable over-loads, and the high 
power factor at which they can be operated, outweigh the dis- 
advantages pointed out ia the earlier part of this paper. 

For the second of the above purposes, lighting consideratione 
will probably settle the type of equipment, and for this synchronous 
motor-generators operating at 50 cycles appear to best fulfil the 
majority of the conditions required, vis., ease of regulation of direct- 
current pressure, satisfactory parallel ruoning, little or no variations 
in pressure ; in short they are not во sensitive as rotaries, and they 
can also be worked at an equally high power factor. It is possible 
that the disadvantages of the rotary are sometimes exaggerated. 
Their large use in the States and increasing use in this country 
point to the fact that under special circumstances their adoption 
may be deemed warranted. ` | 

The third class is the one in which, perhaps, most difficulty will 
be experienced in deciding on the respective merits of synchronous v. 
induction motors. As mentioned before, the drawback to the latter 
is the fact that the current is always а lagging current, and the 
smaller sizes have а relatively low power factor. There is also a 
gaia of 1 to 2 per cent. in efficiency in favour of the synchronous 
type, to balance which may be placed the extra complications in 
switchgear. For units of 500 Kw. and over the author considers 
that either type might be usefully employed, the increased cost of 
the indnction type being balanced by the increased cost of switch- 
gear with the synchronous type. For units of less than the above 
output, а combination of both types has worked with advantage, the 
leading currents of the one compensating for the lagging currents 
of the other, while the induction motors provide the necessary 
means of starting up the sub-station from the high-tension side in 
the event of failure on the direct-current side of the system. 


Mr. Ботнукх MURRAY, who opened the discussion, expressed 
his surprise that the fable of trouble with rotary converters 
was stili in existence. From his own experience they were almost 
perfect machines, even for lighting work. He thought the author 
slighted two-phase plant to some extent—it was not so heavy for 
similar outputs as three-phase. He then described the practice: at 
Willesden, wheie a regulation of 60 per cent. was obtained on the 
D.C. side, and the balancing of the rotaries was performed on the 
three - wire continuous-current system. It was useful at times 


Vol. 55. No. 1,391, JULY 22, 1904.] 


THE ELECTRICAL . REVIEW. 


155 


to bave the transformers connected up as primary, star connection, 
secondary, mesh connection. It was also not necessary to have the 
rotaries operating at such a low frequency as 25; on the North 
Metropolitan tramway they were using 50 cycles, as used on the Iele 
of Thanet tramways for some years. He thought that the advantages 
of a direct supply of polyphase current were rather overstated—a 
method of regulating voltage was a necessity for the consumer, and 
extra expense would be incurred by the additional apparatus. 'The 
gradual increase in the number of transformers in use would also 
diminish the efficiency of the system in time. Hunting troubles in 
rotaries, be believed, would vanish with the increasing use of steam 
turbines for generating purposes. 

Mr. 8. Z. DE FEREaNTI commented on the tendency to great com- 
plication which characterised electrical engineering of to-day. Не 
believed we should eventually return to simple alternating current, 
or adopt a much simpler system of transformation. He commended 
his hearers to a search for a cheaper, eimpler, and more general system 
of supply of electricity, more comparable with gas lighting methods, 
which, at the present time, offered an exceedingly severe com- 
petition. As а constant advocate of the single-phase alternating 
eystem of supply, he noted the great advance which had been made 
in single-phase motors, which, he believed, would successfully 
operate traction and power systems in the near future. 

Mr. С. Н. WonpiNGHAM believed that the prejudice against the 
rotary was fast breaking down, and they appeared to be justified in 
adopting them from considerations of efficiency and cost. On the 
question of fre queacy, which had been discussed by the Standardising 
Committee, it was no use recommending a particular frequency, unless 
acceptable to the user. He dissgreed with the author’s practice in 
not placing reverse current circnit-breakers on tbe feeders at the 
avh-atations, as a failure of one feeder might cut out the sub- 
station. ' 

Mr. J. S. HigH¥IELD commented on the diverse frequencies in use 
in Great Britain. The large sob- station systems introduced numerous 
complications and possible breakdowns, and he emphasised the 
need for reliability, which entailed simpler methods than at present 
in use. 

Mr. A. E. HADLEY recommended the adoption of 50-cycle alter- 
nating current systems, with asynchronous motor-generaturs in the 
sub · atations, for simplicity and cheapness. Single-pbase traction 
was making rapid strides, and several railways and tramways of that 
tyne were runniug. 

Mr. J. Н. RIDER emphasised tbe necessity for reliability in the 
first place in any system. Rotary machinery was a necessity where 
alternating current had to be transformed to direct current; it was 
the weak link which required strengthening. A slight hitch might 
shut down а sub-station, and some minutes would elapse before it was 
started again, this being а serious matter in a tramway system like 
the L.C.C.'s; in contrast to this re cited the Glasgow induction 
macbines, which would be comparatively unaffected under similar 
circumstances. He advocated the discarding of fuses, and the 
uoreserved use of switch controlling gear; referred to the great 
beuetite of the L. r. synchronoscope for synchronising, and expressed 
his disbelief in the necessity of cable charging. 

Mr. Pranon, in reply, discounted the use of 25 cycles for lighting 
purposes, although for traction it gave a better compounding effect. 
The question of frequency had such a bearing on the first cost of 
apparatus, that it had to be settled in the beginning, before the 
plant was arranged. In his experience, the expense of putting on the 
reverse-current circuit breakers, mentioned by Mr. Wordingham, 
: was not warranted. At Manchester they had had to shut down 
a large proportion of their induction plant, owing to its noisy 
running. In reply to Mr. V. A. Н. MoOowen, he stated that the 
overall efficiency of the sub-stations was 75 to 76 per cent.; the 
capacity of the machines, however, was somewhat small. 


FINANCIAL POSITION OF MUNICIPAL 
ELECTRICAL UNDERTAKINGS. 


By Clr. H. J. Buaxeway, Chairman of the Electricit 
° Committee, Soutbampton. i 


(Abstract of Paper read at Sheffield on July 1st, 1904.) 


From the returns of 155 municipal undertakings the author finds 
аё tbe total capital expended is £21,983,000, and he asks, “ How 
much of this is at the present date productive ?" The gross profit 
of these concerns amount to £1,333,000, or 6 per cent. on the capital 
employed. Interest and sinking fund amount to about 54 per cent. 
After meeting these charges, 63 towns have a deficit and 92 a 
surplus, and deducting the former from the latter, the net result is 
a surplus of £197,707 on the year's working, or 09 per cent. on the 
capital outlaid. Ооа! was then at a fairly low price; it was not 
pleasant to think what the resulta would have been had it reached 
the figures of two or three years ago. On а capital, therefore, of 
nearly 22 millions, some of which was practically dead, there was 
а sum of under 1 per cent. which could be devoted to a open 
tion or renewals fund. How many of them had such a fund; and 
was the necessity of having one generally realised? 

The author omitted from his calculations a grant to the local 
rates, as in his opinion, before any of the surplus could be used for 
this purpose, “current for lighting must be sold at the lowest 
рее rate,” and the renewals fund must stand at a substantial 

gure. 

The main object of their undertakings was to supply current for 
lighting purposes at as low a rate as possible; in many cases traction 
and power were catered for at too low rates, and a financial losa 
incurred thereby. The author considored that the price to be 
charged for traction should be computed by adding to the total 


THE 


costs such capital charges as could be fairly allocated to the 
traction load, plus depreciation and renewals, but witheut profit. 
The author believed that, in the majority of instances, current for 
power purposes was also sold below cost, without benefiting the 
station financially. This was almost immoral; many stations were 
actually selling current to the public for power, at a lower rate 
than was charged to the tramways. Опе or other rate must be 
wrong, even allowing for tbe power supply being taken from the 
existing lighting mains, while extra mains were put in for traction 
purposes. By what of reasoning were these power units to 
be exempted from bearing their proper share of the station expenses 
and capital charges ? 

Somebody bad to pay; and if the power consume»s were ex- 
empted, the lighting consumers, who were the mainstay and deserv- 
ing of every reduction and censideration, had ultimately to suffer. 
If there was а loss, as there was in 63 out of 155 installations, the 
general body of ratepayers might be actually called upon to con- 
tribute to the working expenses of the industries of the district, a 
state of affairs which they should not tolerate. 

Public lighting was a load as productive and profitable as any 
that could be had; but why did so many stations handicap them- 
selves by charging a higher rate than for power? Where the local 
body had an electrical supply, it should have the greater part of the 
street lighting, at a price not more than that for traction and 

wer. 

Unless they were all careful and prudent, they would find their 
capital expenditure grow beyond а remunerative point. ‘ We sball 
also, in the more or less near future, have to face within tbe periods 
of our borrowing powers heavy renewsls, and the points raised in 
this paper are crystallised in the question, Will our present and 
prospective revenues on their present basis meet the demand ? " 


U 

In the discussion which followed Councillor Blake way paper 
the author's figures and deductions came in for unfavourable oom- 
ment all round. . 

Dr. Panton (Bolton) in criticising the figures, pointed out that it 
was unfair to expect an undertaking to show a profit in its first year 
of operation; the figures for capital expended also included 34 
millions brought in during the year, which was unproductive, and 
if allowed for, would raise the profit to 6:6 per cent. He also 
emphasised the fact that municipalities díd not endeavour to make 
ие profitea—they endeavoured to meet their financial obligations 
only. 

Bailie WiLLock (Glasgow) pointed out that the average price 
obtained was the main point to consider in connection with the 
charges to consumers. ° 

Alderman Bruce (Sunderland) agreed that the author's figures 
were misleading, and suggested that in addition to allowances for 
tbe first and second years of working, such should be made when 
large extensions were in hand. The basis for charges should be the 
consumer's load factor. 

Alderman Pearson (Bristol) pointed out that electricity depart- 
ments were largely the victims of circumstances, such as coal 
prices, &c., but gas companies also suffered in the same way. Не 
regarded the sinking fund as a provision for depreciation, but 
agreed that а reserve fund was required to meet accidente, while 
renewals should be provided for out of sinking fund. 

Alderman Ivey (West Ham) considered that a policy of raising 
prices would be fatal to the concern ; and 

Alderman BSxrrH (Barrow) commented on the fact that the 
position of the undertakings was more secure than was usually 
sup : 

Councillor BLaxgway deferred his reply. 


THE LOCALISATION OF "EARTHS" ON 
FEEDERS AND NETWORKS. 


By HORACE BOOT, 


Consulting and Resident Engineer to the Tunbridge Wells 
Corporation. ; 


From time to time different articles have appeared in the 
various technical journals relating to the localisation of 
* earths,” but up to the present, no articles have been 
written giving data of actual testa and results obtained from 
such tests in the localisation of faults. 

As far back as 1893, various authors and cable engineers 
suggested methods more or less satisfactory, such as :— 
Waiting until the still of night," and wheeling a ee 
induction coil with a telephone receiver attached, over the 
line of cable. The author had adopted this method himeelf, 
and rarely was he successful in getting the fault nearer than 
30 or 40 yards, and then with considerable uncertainty ; it 
has usually resulted in the old “ barbaric’ method of “ cut 
and try," and, finally, when the length has been reduced to 
a reasonable one, laying в new picco of cuble and re-jointing. 
This is 4 very expensive method, quite unsnitable and 
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unnecessary to-day, although it is to some extent still prac- 
tised by certain cable companies. 
The author has tried various other methods, with modifi- 
‘ cations of the loop test and the “ bridge,” but has, for some 
time secured considerable success by adopting the 
method described below and found by his experience to be 
the best one. It is a perfectly simple method, and requires 
only the following apparatus, most of which can be manu- 
factured for the occasion :— 

1. A wire bridge divided off into 200 parts. 

2. A two-cell accumulator capable of giving about 20 
amperes discharge. 

3. A sensitive pocket galvanometer of the D'Arsonval 
type, having a needle instead of the mirror. 

4. A small regulating resistance with battery to neutralise 
earth currente, and thus retain the sensitiveness of the 
galvanometer, although this could be avoided if it were 


Fra. 1. 


Fra. 2. 


desired, by arranging for the needle to be re-adjusted to 
zero, to balance the E.M.F. of the earth. This, as it 
reduces the sensitiveness of the galvanometer, is a dis- 
advantage for very accurate testing. 

The whole outfit need not cost many pounds, the galvano- 
meter being the moat expensive item. The wire bridge can 
be easily made at home, and it is found most suitable when 
it has a resistance of something like half an ohm. It is 
possible by altering the connections to do away with the 
neutralising battery, but experience has shown the author 
that the results obtained are not 80 accurate when connected 
up in the method indicated in fig. 2, as when the 
method adopted for carrying out the tests is as shown 
in fig. 1. | 

It is interesting here to recall the remarks made by Mr. 
С. Н. Wordingham in the discussion on Mr. Quin's paper 
on Тһе Localisation of Faults in Underground Mains,“ 
in 1897, which were as follows :— 

Mr. Wordingham * must confess to be a little sceptical 
about fault-finding being a scientific occupation. His own 
experience was that the best testing apparatus was 3,090 or 
4,000 H.P., the best indicator was а column of smoke, and 
the most useful instruments were a pick and shovel. When 
ull was said and done it generally came down to that, if they 
had a large network which was much connected up.“ 

This gives one some idea of the opinions held by certain 
engineers with respect to fanlt finding; but the anthor is 
convinced that such в drastia and costly remedy is quite un- 
перевагу, and be would be willing to find any resaonable 


From Test РИ w Semmervitie Gardens 227 уба. 
From Substation te Semmervilie Gardens 79 уде. 
From Ворте Ө We. Кн 4 — © 


fault оп a most complicated network of concentric cables, 


after the experience he has had in localising earths. 


In fig. 1 is shown a sketch of the connections employed to 
find tbe faults enumerated below, from which it will be seen 
that a wire bridge divided up into 200 parta is employed. 
The object in taking 200 parta, is in order to obtain a direct 
percentage reading, and thus avoid calculations, which, if 
undertaken by the ordinary mains foreman, might involve 
errors. 

It is necessary for the flexible leads in fig. 1 to be of the 
same sectional area as the cable which is being tested ; if not, 
allowance must be made for the length from the point of 
the bridge, otherwise an error will result. 

By using the accumulator connected up in the method 
shown in fig. 1, а heavy current is sent round the cable, 
through the short-circuited end, and the resistance of the 
fault does not matter, because the galvanometer is connected 


Mo. 8 


From Testing Ри w Rosel Servise 325 pde. 
From Testing РИ to Didmenon Service 49 уба 


Reset Service Longih 33 yos, i? 
ROSELL 


Fic. 4. 


across the same, and only requires a very small shunt current 
to deflect it. 

The trouble experienced in getting a satisfactory reading 
with this method of connection, was the difficulty of neutra- 
lising the earth currents, without reducing the sensitiveness 
of the galvanometer, and this the author has entirely over- 
come by arranging a resistance, в, and R,, connected across 
а couple or more cells, one end being connected to «arth, and 
balancing the E.M.F. of the earth until no deflection is 
obtained on the galvanometer ; then, on sending a current 
from the accumulators round the cable and moving the 
galvanometer contact along the wire bridge until no deflec- 
tion is obtained, it is only necessary to read off the figure 
and take the percentageof the total length of cable, from which 
the distance of the fault along the cable can be obtained. 

In figs. 3 and 4, sketches of actual faults located are 
given, showing tbe complicated sectiong with house services 
and branch distributors. The author has found that the 
more services he has on the distributor, the easier it is to 
locate the position of the fault, because it gives an opportunity 
of short-circuiting the cable at many points. Fig. 2 shows 
the bridge in use with the accumulator connected to earth, 
and the galvanometer across the two ratios of the bridge. 
This method of connection has the objection that a number 
of cells are required if the fault is of high resistance, and it 
is found that the galvanometer is nothing like so sensitive, 
nor can 7 5 pod. provides tbe EM 17 ug be 
possible with the other method, provided the E.M.F, of the 
earth ourrenta be neptralised, 


——— Ó— раан E SD 


Vol.55. No. 1,391, JULY 22, 1904.) 


THE BLECTRICAL REVIEW. 


157 


The following are some of the results obtained, most of 
them being on rather complicated networks :— 


Fault. Length of oon- | Caloulated a's | actual distance. 

Goods Station Road, 800 yds. 247 yde. 246 уд». 
5-amp. twin «able : 
with services 

Broad water Down, 06 460 yds. 375 yds. 374 yde. 
concentric distri- 
bator with ser- 
vices. 

Boyne Park network, | 306 yde. with 272 yde. 267 yds. 
06 and ‘035 die branch, 221 
tributor. yds. long. | 

Mount Ephraim, ‘06 485 yds. 385 yds. 385 yds. 
distributor with 
services. 

Broadwater Cross, ‘06 427 yds. - 228 yds. 224 yds. 
distributor with 
services. 

Woodbury Park Road, 360 yds. 205 yds. 207 yds. · 
06 distributor with ` 
tervices. 

London 06! 30h yds. 101 yds. 100 yds. 
distributor with | 
services. 

Frant Road, 06 and 361 yds. 45 yds. along 45 yds. along 
035 distributor the main, main, 8 yds. 
with services. 73 yds.along| along the 

| the eervice. | service. 

Warwick Park, 06 227 yds. 59 yds. From 53 to 64 
distributor with ser- yds. off, the 
vices and branches. insulation 

was found in 
very bad 
state due to 
moisture. 


In calculating the distance of a fault, where the sectional 
area Of the cable varies, allowance must be made, and the 
whole reduced to a common basis, that is to say, in the event 
of a fault being on a ·1 cable and a O5 joined together, the 
resistance of the 05 cable will be twice that of the 1, and 
a in calculating the distance this must be allowed 
or. 


STORAGE BATTERIES. 


[COMMUNICATED. | 


DURING recent years there has been a marked tendency on 
the part of battery manufactarers to change from hitherto 


generally abcepted methods of working their storage cells, 


and make entirely new departures which in some cases 
appear at first sight to be diametrically opposed to the rales 
formerly in vogue. Probably such a radical amendment has 
been prompted by the fact that batteries often fall into such 
a bad condition that they become useless after having 
been at work a year or two. | | 

This state of affairs—as has been frequently stated—may 
be due to inherent and natural defects in the battery, but 
it cannot always be so, and one is led to surmise that after 
all, the root of the whole evil lies in the treatment which 
has been accorded. It is impossible to draw up definite 
rules to be followed in the working of any article, machine, 
or instrument without to a certain extent being guided 
by results arising from trial and error” testa, and it would 
weem that for many years users of batteries have followed 
regulations, which, to say the least of it, should have been 
modified a considerable time ago. Perhaps the manufac- 
turers are to blame in this, although not wholly, as when 
faulta are found they do not always have the fall facts of 
the case laid before them ; in some instances not even а 
complaint is sent by the user, he being sufficiently satisfied 
to consign the whole set to the scrap-heap, and straightway 
purchase another battery, which, in nine cases out of ten, 
will act in the same way, if inattention was the original 
cause of the trouble. 

Far more good would be done by allowing the manu- 
facturers to send an engineer to thoronghly examine into 
the merits of io case, with a dee го st d y that 
yu wrong, to that repetitions ооп avoided in the future, 

ly la fot e sehs that new recommendations have boan 


drafted by makers which, if followed, bid fair to be the means 
of retrieving the bad reputations which seem to have attached 
to etorage batteries generally. 

From careful observations, during some years, of a 
number of sets which have been watched since the first 
charge was given, it has been possible to so analyse the 
treatment accorded to eacb, that all the salient details have 
been summarised, and when these are considered with 
regard to the existing state of the cells, a fair opinion can 
be arrived at as to what is good and wha is harmful. Ав 
can readily be understood, the process was rather tedious, 
entailing much work, but the writer has every reason t^ 
think that correct indications were obtained as to what could 
be considered beneficial treatment and other wise, and to enable 
definite rules to be laid down, which should be adhered to. 

It is hardly needful to say that the importance of examining 
each individual cell periodically was amply proved, for this 
would appear to be absolutely necessary, seeing that the 
whole battery is made up of a number of separate and dis- 
tinct unite, and that satisfactory working depends on each 
part doing its duty to the full. In spite of this being 8o 
evident, however, a very common cause of failure arises from 
negleot of this rule, probably either due to sheer laziness on 
the part of the attendant, or through his multitudinou: 
duties keeping him constantly employed on other work. 
There is no doubt as to careful and systematic examination 
being a very tedious occupation, but, with a conscientious 
man who knows his battery thoroughly, it takes up little of 
his time, possibly not more than five or six hours per week 
for a set of 55 cells of average capacity. No matter how 
carefully individual cells may be looked after, the result of 
the attention is altogether wasted if regard is not had to 
the treatment of the battery as a whole, and it is here that 
little thought is often given, which ends, finally, in a serious 
diminution of the capacity and life of the cella. 

Dealing, first, with the question of charging, it is appa- 
rent that all that needs to be done each time is to restore 
the active material in the grids to such a condition that it. 
will be capable of giving ita proper output. In other words, 
to reduce the lead sulphate formed whilst the previous dis- 
charge was in progress, and thus to convert both positive and 
negative plates to their theoretical state of PbO, and Pb 
respectively. 

For any given discharge rate, the length of time current 
can be maintained depends solely on the quantity of lead 
oxide available for conversion to lead sulphate, and similarly 
in order to reconvert sulphate to its original state at 
any given current, time is the only determining factor. The 
product of these two values, time and current, shows in uu 
exact measure the discharge obtainable, and the charge that 
should be given, and it is for this reason that each charge 
should be based on the ampere-hours taken out during the 
previous discharge, stopping the dynamo when a sufficient 
number of ampere-hours has been given to reduce thc 
sulphate on the plates. 

When once the relationship between the charge and dis- 
charge ampere-hours is known, it can always be safely 
assumed that, when a certain percentage excess has ben 
given, the charge is completed, and yet, in spite of this 
easily proved fact, some makers have insisted that each 
charge should be continued until the electrolyte turns milky. 

Nothing could lead to more disastrous results Шап such 
instructions as these, for it is clear that all that is going on 
subsequent to the full charge. is the decomposition of water 
forming the electrolyte, and as the gas bubbles are liberated 
at the grid surface, they tend to carry with them some of the 
active material with which they come in contact ; it is in 
this way that most of the fine dust is formed, which is to 
be found ia all storage celle, and, although minute, the loss 
of oxide is gradual, and in time results iu a mark«d fall in 
capacity. 

The dust not only decreases the output, but also settles ont, 
assisting to form “ short-circnita,’ which at once cause 
irregular working, and necessitate greater attention if the 
battery is to be kept in proper order. 

Resides this, whilst the overcharge is being continued, 
the attack of the nascent oxygen on the oxide renders it 
very soft, and in time it only adheres very insecurely to 
the pocketa of the grid, м nature being more like that of 


-A semi-elid, 
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In a traction battery where there is any constant move- 
ment of the acid, the oxide would be washed ont, and this 
is what frequently happens. Some makers have recognised 
that general instructions as to charging, such as those 
referred to above, have been very misleading, and whereas 
they were previously recommended, users are now warned 
against adopting them. 

The required excess of uinpere-hours depends not so much 
on the make of battery as on the type of grid, it being 
usually found that the highest efficiency is obtained in plates 
where the oxide is split up into a large number of smaller 
pellets, and it may here be noted that if the pelleta are unduly 
large. portions of the oxide making contact with the grid 
will be charged, whilet other portions of the same pellet are 
only in a partially charged state. This point, however, is 
not important in the case of Planté formed plates, it being 
more applicable to the pasted pattern. 

For any type of grid, the percentage excess of ampere- 
hours required to fully charge it is fairly constant, irrespective 
of the discharge rate, and it is for ordinary purposes safe to 
fix this at a figure, depending on the average ampere-hour 
efficiency, at rates which can be considered normal under the 
different circumstances of each caee. This may be anything 
between 8 and 12 per cent., and the makers should be applied 
to for the actual figure, ar it can be ascertained by making 
careful tests on the battery itself. This method of 
working has been found to answer exeeedingly well; to 
ensure accurate resulta, the ampere-hours charge and discharge 
should be metered, so as to render it well-nigh impossible 
for any mistake to occur. The writer has found that 
in more than one instance this idea has been carried out, but 
instead of using ampere-bhour meters, wa/t-hour meters have 
been used, and this has led to great error, seeing that, when 
the change of voltage is introdueed into the question, allow- 
ance must be made for the variation, and no constant figure 
for the percentage of excess can then be worked to, as the 
watt-hour efficiency varies from 72 per cent, to 95 per cent., 
depending on the discharge tuken with respect to the full 
capacity of the battery. The percentage excess, therefore, 
that would be correct for the full discharge, would, if followed 
for а balf or quarter of the full output, result in consider- 
able overcharge, and this is actually what has sometimes 
bappened. The great drawback in advocating any system 
such as this lies in the fact that the attendant is apt to consider 
that nothing further need be done to the cells beyond giving 
the proper amount of charge, but this should be corrected 
very firmly ard sharply, as each cell must be kept in good 
condition, and the regular examination cannot be dispensed 
with under апу circumstances. 

Should it sv happen that a battery has been overcharged, 
the cells should not be allowed to have quite their full charge 
each time, нв by this means a little sulphate will be intro- 
duced and kept in the active material, which will gradually 
barden up; there will not then be so much chance of 
the oxide disintegrating from the grid, as it becomes gradually 
firmer in structure, and although the capacity will not be 
improve ', the fall in output will be retarded and the cells 
will lasi longer. 

In the case of the negative plates, the spongy lead will 
decrease in volume with the overcharge, although very 
slightly, but it will at times shrink so much as to lose con- 


tact with the grid, and possibly have even a lower capacity 


then the positive plates. A little excess charge is always 
required above the true efficiency of the battery, in order 
to disperse the strong acid formed in the pores of 
the plates, for this must not be allowed to remain, owing to 
the excessive sulphating action that would be rapidly 
Set up. 

It is quite hetural for this strong acid to leave the plate 
88 soon ав it is formed, but the passage of the gas through 
tbe electrolyte mixes the stronger acid with the weak and 
gives а uniform density at all levels. Being denser, the 
strong acid will want to sink to the bottom, and the gas 
tending to carry it upwards ensures thorough mixing. 

It does not follow that ampere-hour meters are abeolutely 
necessary, but, by using them. there is a far better indi- 
cation of the work the cells are doing than can be 
ascertained from а calculation, which ів, at best, only 
approximate, ‘They are objected to sometimes on the score 
of price, and sometimes for inaccuracy. Although а number 


of instruments on the market cannot be altogether relied 
upon for accurate work, it is quite possible to obtain meters 
which can be set to read within } per cent., and there is no 
need to insist on greater exactuess, the chief point being 
to know for certain the difference in error, if any, between 
the charge and discharge instruments, and to make the 
necessary corrections. 

It is not every meter manufacturer that will guarantee 
greater accuracy than the 2} per cent. allowed by the Board 
of Trade, but it can easily be seen that 24 per cent. error 
causing the meter to read fast when discharging, and 2} 
per cent. slow when charging, may lead to 5 per cent. over- 
charge, and this must be avoided. 

Whilst on the subject of meters, it might be mentioned 
that two integrating instruments are preferable to one of the 
reversible type, as the latter can still be made to read aright, 
although the maximum discharge in ampere-hours has been 
exceeded, an equivalent number of ampere-hours overcharge 
being given to counterbalance. 

Instructions were issued at one time by a firm of battery 
makers to charge on each occasion until the specific gravity 
rose to normal value in each cell; after some months it was 
found that very considerable charge had to be given in order 
toattain the right density, and soon afterwards it was impossible 
to restore the gravity to its original figure, no matter how much 
charge was given. What had happened was, that the elec- 
trolyte, although of uniform density when first, placed in the 


cell, had gradually settled out, the stronger and therefore | 


heavier acid at the bottom and the lighter on top. This is 
frequently met with in practice, and it is not very easy to 
suggest а remedy. The hydrometer being a small one, and 
immersed in the top layers of the electrolyte, indicated a low 
density, and so the charge was prolonged each time, 
although no good was done except to agitate the electrolyte 
by the gas bubbles. Some of the acid also evaporated 
and was thrown off by the spraying action, and after water 
had been added—according to instructions—matters became 
worse, until the method of charging was put on a new basis. 
The principle of fully charging had altogether been lost sight 
of, and it should be remembered that although under normal 
conditions the acid regains its previous density at the end of 
a charge, it will naturally fall a little during the course of 
time, but it is of minor importance if kept within a reason- 
able limit of 30° or 40°. It is a well-known fact amongst 
battery users that the density varies with the temperature of 
the atmosphere, the proportion being 1? fall for every 2° F. 
rise, and vice versá, во that densities are always lower in the 
summer, and a little higher in the winter months. The 
temperature, therefore, should always be taken into account 
when dealing with specific gravities, although what is true 
for one cell in any battery, is also true in this respect for the 
remainder, The proper time to make specific gravity com- 
parisons is at the end of charge, although the voltage per 
cell at the end of discharge isja truer indication of the health 
of the plates. 

Frequently the potential difference at the terminals of an 
internally short-circuited cell is the same as that of the others 
during darge. but the defect is at once intensified on tbe dis- 
charge volts, the indication being much more accurate. There 
is a rule in several makers’ instructions that records be kept of 
each charge and discharge (voltage, current, &c., at different 
periods), and this is made a very prominent feature in all 
maintenance contracts, although it is questionable in many 
instances whetber any material good results. The case 
would be met equally well if the ampere-hours charge and 
discharge were booked each day with the final closed-circuit 
voltage at the end of discharge, and it is also sufficient 
if hydrometer readings are booked once a month, but taken 
once a week, This gives all the information that a careful 
man requires, but frequently just as much good would be 
done by a dynamo attendant booking down the output of 
his dynamo at different times, which would at once be 
characterised as absurd, if it were intended that the figures 
so obtained should assist in the upkeep. 

There are, of course, a number of special cases where 
detailed information is very necessary, but, in а large mea- 
sure, the manufacturers’ policy is one of retaliation, for 
whilst customers will insist on being qnoted low main- 
tenance rates, the makers аге bound to cover themselves in 
this way by imposing certain rules and restrictions which, 
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at some time or other, are sure to be broken when the 
opportunity is at once seiz ed to cancel the agreement. 

In some cases it would seem that the rules laid down are 
a series of pitfalls and traps to catch the uawary user, who 
finds he has quite unintentionally broken the contract, and 
is then left to deal with the cells as best he can, for the 
makers repudiate any further responsibility from that time 
forward. This, as stated above, arises through the folly of 
selecting a battery mainly because a low first cost and 
maintenance is quoted ; and as the average cell has a life 
not exceeding 8 or 10 years, the absurdity is at once recognised 
of so low a figure as 3, 4, and even 5 per cent. 

On the question of usiag distilled water, and the elimina- 
tion of impurities from the acid and plates, the makers’ 
advice remains unchanged, as it is obviously very important 
to prevent any local action being set up which would bs 
detrimental to the useful capacity of the battery. 

There are, undoubtedly, modifications to be made to suit 
the requirements of some special cases, but in a general way 
these few notes, based on actual experience, indicate how a 
battery should be worked. 


TECHNICAL EDUCATION: THE DUTY OF 
THE STATE. 


By A UNIVERSITY LECTURER. 


A FEW days ago an influential deputation waited upon the 
Prime Minister and the Chancellor of the Exchequer, in 
order to impress upon them the need of further State aid for 
the Universities, It was probably the outcome of the 
notable address delivered by Sir Norman Lockyer before the 
British Association, and which was entitled * The Influence 
of Brain Power upon History.” This year it will be 
Mr. Balfour's turn to address the British Association as 
President. He may choose as his subject ** The Influence 
of State Aid upon Higher Educ tion.“ He will not need 
to turn his attention to any country more distant than 
Germany. 
country їз not disputed аз are other influences; such as, for 
example, that of Protection. In fact, Bome politicians, of 
such repute in educational circles as Mr. Haldane, tell us 
that in spite of Protection, State aid for science in Germany 
has brought that country into its present position. 

Engineers will take a special interest in the deputation if 
only from the fact that the oldest Engineering Institution, 
that of the Civil Engineers, was represented by its Pre- 
sident, Sir William White. It id true that most of us would 
have been more pleased if the Institutions of Electrical and 
Mechanical Engineers had also been represented. And Sir 
William had a doleful tale to tell about England’s neglect 
of science. “If the position of this country," he said, is 
to be maintained, it is absolutely necessary that our system 
of technical education should be placed on the best possible 
basis. And again, we may be sure after most mature con- 
sideration of the facts of the case, he plainly told the Prime 
Minister that “the scanty provision now existing must be 
enlarged by State aid, and placed more on an equality with 
that made in France, Germany and the United States.” It 
was rather surprising, and none too reassuring, to be informed 
that at the Technical High School at Charlottenburg there 
Were, two years ago, some 380 students in marine engineer- 
ing and naval architecture. It is pretty safe to say that the 
number of such students in that one school in Germany 
widely exceeded the total number systematically attending a 
college course in such subjects in England. At the Admiralty 
training colleges of Keyham and Greenwich the number is 
less than 250; perhaps there are a few such s:udents at 
raram and Liverpool, although one hears little about 

em. 

Nor was it comforting to note that the result of Mr. 
Alfred Mosely's researches in the field of education had led 
him to send his two sons to Yale College, in America. 
No one can doubt Mr. Mosely's patriotism, but no one who 
knows the: tremendous difficulties under which our English 
University colleges aie labouring for want of funds could 


7 


under normal conditions. 


The influence of such State aid upon that 


resist a feeling of indignation that such a course should have 
been necessary. We may be assured that Mr. Mosely 
obtained the views of the technical members of his famous 
Educational Commission. Are we to assume that this jury 
found a verdict of Guilty on the score of inefficiency 
of English university colleges when questioned on this sub- 
ject ? And we, who see the wheels of our higher edacational 
machinery clogging for the want of that all-powerful 
lubricant, money, would have reasoa to feel ashamed of our 
efforts, to feel thit we were indeed ploughing the sands, 
if we ourselves were altogether to blame. It is com- 
plained that some of us are too academic in our methods, 
None of us are perfect ia our work, but we labour in the 
face of difficulties —the poverty of our institutions— 
which no self-respecting engineering establishment knows 
anything about. Difficulties are made to be overcome I 
fancy I hear the cynical reader say. Yer, but it is hard to 
have to wearily describ2 a piece of apparatus, costing a few 
pounds, because there is no money with which to purchase 
it. Harder still to keep the student interested in the 
description. Е gineering cannot be taught by means of 
chalk and blackboard ; helpful and necessary introductory 
subj «cts such as mathematics, and, perhaps, some portions of 
physica and chemistry, can be 8» taught, bnt let me have the 
apparatus and I will rivet the attention and concentrate the 
wandering thoughts of my student upon his work. Not. 
even the helpful lantern slide will show him the various. 
advantages and disadvantages of, вау, two different types of. 
indicators. Not all of my blackboard diagrams will teach 
him so eloquently the defects of faulty valve setting or wire-.. 
drawing as that diagram which I make him take from the 
college engine, when I have arranged that it shall not work 
Poverty is no crime "—but . it 
is mighty inconvenient. "The country pays some 13 million 
pounds per annum for primary education, and bestows, in 
its gratitude to the work of bygone scientists who have made - 
possibie engineering as it is interpreted to-day, a few. 
thousands upon our university colleges ! 

It is interesting to note the efforts that have been succegs- 
fully made in the Midlands to arouse a feeling of local 
patriotism for the University of Birmingham. Personality 


. has done a great deal ; both the Chancellor and Principal are 


men honoured and respected, and men of very great local . 
influence. But energy and enthusiasm have also helped. 
Recently the writer accepted an invitation to Bee а Degree 
Congregation at Birmingham, and it would certainly astonish . 
most people to see how much a portion of Birmingham is the 
University. The citizens are proud of it, and justly so.. 
They attend in their thousands to see the degrees bestowed: 
The Lord Mayor attends in State. The local newspapers 
devote a great deal of space to university items of interest. 
In five years they have subscribed £450,000 locally for the 
new university. They have levied a d. rate over the city, 
which brings in £7,000 a-year. "The neighbouring counties 
support the university out of their coffers. A local land- 
owner gave a site of 30 acres for the new technical build. 
ings. Local firms have given machinery. And what has. 
London done? Пот will the metropolis of the Empire. 
compare with the Midland metropolis? Think of а 4d. rate 
over the London area! "Think of a site of 30 acres for a 
Londen Charlottenburg! And if Birmingham, with its. 
half-a- million inhabitants, has subscribed almost half-a- 
million of money for its University, what might not Lohdon 
do with its millions of inhabitants ? Bat, alas! itis among 
the London colleges that starvation for want of funds is 


most apparent; cramped for room, badly wanting money, 


the London colleges still struggle on. Let them have more 
money and the increased efficiency will be quickly noticeable. 
For, despite their defects, some of the best engineers have 
been trained in te London colleges. . They probably have 
the best, and the worst material to work upon ; but the path 
by which the student is led to а knowledge of his profession 
is long and tedious. Only money can shorten it. 

In replying to the deputation, Mr. Balfour said that the 
fault of the present state of higher education lay, to some 
extent, with the manufacturers, They seem to think that. 
the captains of industry should be trained only in the works. 
This may have been the case a few years ago, but now-a- 
day, all of the front rank firms give preference to university- 
trained men. We turn out come failures—they would have. 
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been called“ wasters if their app renticeship had been in a 
brass foundry — and whether we train our students in 
workshop, laboratory, and lecture room, or whether we work 
upon the “sandwich system," no one will deny that the 
engineer is а more intelligent and useful individual when le 
works out his problem with a full knowledge of his subject, 
than when he “trusts in Molesworth—and chances the 
decimal point.“ 

Then, again, both Mr. Balfour and the Chancellor of 
the Exchequer thought that State aid would prevent the 
endowment of our Universities by rich manufacturers, Did 
they think about this when they made it possible for the 
State to support the whole of primary education? And it 
must be confessed that the support given by the rich manu- 
facturer is such that it would be readily exchanged for 
something more certain. 

The younger provincial universities are going along on 
the right lines, and are doing their utmost to make them- 
selves popular. But even Birmingham wants a million 
pounds, and cannot raise one-half that amount. Throughout 
the country there is the same cry. І am not aware that it 
is possible to obtain instruction in engineering at any 
University College south of the Tbames—unless Bristil 
bereckoned south of that river. There must be few Uni- 
versity Colleges where there are separate professors of civil, 
mechanical, and electrical engineering. There are no 
University Colleges where the curriculum could not be made 
of far greater benefit to the student if there were more funds. 
The generosity acd the patriotism of the citizen and the 
manufacturer has been ap; ealed to often and often. Some- 
times there has been a response. But this scurce of income 
is too uncertain. It is the duty of the State to institute 
full inquiries. When one remembers the hundreds of 
thousands of pounds which have been wasted in technical 
schools for evening classes—for the writer knows by 
experience that few evening engineering students are 
sufficiently fresh to benefit by evening tuition—and then 
thinks of the poor equipment of our University Colleges, it 
seems that a great mistake has been made. Let the Stete 
adequately support the latter and make full provision by 
means of scholarships for the occasional smart youth who at 
present benefits by the technical school. 
quote the huge sums of money spent by the State upon the 
Navy, Army, Civil Service, and primary education. We 
cannot escape the feeling that for higher education the State 
has neglected its duty. And so we must cast envious eycs 
upon Germany and America—and hope for better things 
from the State in England.—C. A.S. 


NEW PATENTS APPLIED FOR, 


om expressly for this journal by W. Р. 'TuHowxPsox & Co., Electrical Patent 
gents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


14,983. '* An improved mode of protecting life from the ‘live rail' danger on 
electric railways.“ Н. CuRwEN. July ith. 

14,940. “ An electric time switch." A. J. Parsons and Н. MANDFIELD. 
Jaly 4th. 

14.986. Improvements іп actuating magneto-electric igniters of explosion 
motors for cycles and otber vehicles." L. ZikDLER. July 4th. 

16,034. ** Improvements in eleotric arc lamps." Cromrron & Co., LTD., and 
A. J. Hopason. July 6th. | 

16,085. “Improvements in instruments for the measurement of electrical 
resistanoes." К. Enocus BE and E. I. EvErREtTT. July 6th. 

16,041. “Improvements in means for signalling to and communicating with 
telephone exchanges.” G. ELLIs. July 5th. 

15,048. Improvements in electric transmitters." Н. H. Lake. (Submarine 
Signal Co., United States) July 6th. (Complete.) 

15,046. A system for recording the number of telephone messages.” Н. В. 
WILLIAMS. July 5th. 

15.051. Improvements in and relating to apparatus employed in connection 
with electric telephones." W. WALKER. July 6th. 

15,067. Improvements in electrio arc lamps." 
General Electric Co., United States.) July 5th. 

15.068. Improvements in electric arc lamps.“ 
General Electríc Co., United States.) July 5th. 

15,070. ‘*** Improvements in and relating to the control of electric motors.” 
Тнк British Тномѕок-Носвтох Co., LTD. (The General Electric Co., United 
Btates.) July 5th. 

15,117. “Improvements in elec‘ric cut-outs.” THE BRITISH THOMSON- 
Houston Co., LTD. (The General Electric Co., United States.) July 6th. 

15,118, “Improvements in dynamo-electric machines.” THE Britien 
THOMsON-HovusTon Co., LTD. (The General Electric Co., United States.) 
July 6th. 

16,181. ‘Improvements in electric railways or tramways.” W. F. GIBBS, 
July 6th. ' 


E. A. CaROLAx. (The 
Е. А. CaROLAN. (The 


It is needless to . 


15,199. “А new or improved device or apparatus for fixing electric lamps in 
the sockets of overhead electroliers, bra. kets and the like, or for detaching 
them therefrom." W. V. Bicos. July 7th. 

15,203. *' Electric burglar and fire alarm." С. A. ALI. July 7th. 

15,226. “Improvements in the method of selecting electrical impulses.” 
D. W. Troy. (Date applied for under Patents Act, 1601, July Lith, 1908, being 
date of ap; lication in United States.) July Ich. (Complete.) 

15,230. Improvements connected with electric aro lampe." L. CALVERT 
and W. А.ВхАРЕ. July 7th. 

15,253. Improvements ia dynamo electric machines and motors." W. R. V. 
MARSHALL. July 8th. Е 

16,255. “Improvements іп omnibuses, horse cars, electric cars and the like." 
H. ILL IN WORTH. July 8th. 

15,58. Improvements in electro-magnetic switch devices for telephone 
stations." P. ARNHEIM. (Date applied for under Patents Act, 1901, July 20th, 
1908, being date of application in Germany.) July 8th. (Complete.) 

15,261. ‘‘Improvements in dynamo-electric machines.” W. A. KER. 
July 8th. 

15,267. “Improvements in electric light fittings.” J. G. Invixo, July 8th. 

15,243. “Improvements relating to the charging of acoumulators for self- 
propelled vehicles." R. S. McLakEN. July 8th. 

15,288, “Improvements in the handles of жана, pliers, and other tools 
used in electrical work.” Н. D. Battey and Р. O. BoxNiwELL. July 8th. 

15,289. “Improvements in relays for direct current automatic circuit- 
breakers.” С. C. Саввлкр and FERRANTI, Ltp. July 8th. i 

15,290. **Imp-ovements in electrical measuring instruments.“ C. C. 
GARRARD and FERRANTI, LTD. July 8th. 

15,291. Ап improved process of electro-depositing antimony.” 
Berra. July 8th. 

15,206. “Improvements in electric elevatore.” R. E. Рнпјіра. (E. H. 
Vogel, United States.) July &th. (Complete.) 

15,298. “ An improved process of treating the metal mixtures produced as a 
bye-product in electrolytic metal 1efipir g с perations.” A. G. Betts. July 8th. 

15,90. '*Improvements in electric transformere.” THE British THOMSON- 
HovsroN Co., Ltp. (The General Electric Co., United Staies.) July 8th. 

15,301. “Improvements іп el ctrie railways.“ THe British THONSOX- 
Hovaton Co., LTD. (The General Electric Co, United States.) July Sth. 

15,902. ''Improvementa in systems of electrical distribution." Тнк BRITISH 
Тномѕок-Носвтох Co., LTD. (The General Electric Co., United States.) 
July 8th. 

15,908. Improvements іп enclosed fuses.” Tue British Тномвом.Носвтох 
Co., тр. (7 ће General Electric Co., United States.) July 8th. 


A. G. 


15,504. “Improvements іп and relating to electric controllers." THe 
British THomson-Houston Co., Ltp. (The Genera: Electric Co, United States.) 
July 8th. 

15,312. “Improvements in or connected with means for the manufacture 


of brasses or bushes for the bearings of thafts, exiles, or the like, more 
especially applicable to elcctro-motors." W. H. Tomson and W. G. Hanna. 
July 8th. 

15,933. ‘Improvements in rliding apparatus, for raising or lowering chande- 
Jiers, electroliers, gas pendants, and the like." J. W. LRA апа J. Н. PEnRiNS, 
July 9th. 

15.318. “Improvements connected with overhead electiic railways.“ A. 
Акркнкох and J. F. Dinner. July 9th. 

15,344. An antomatic safety device particularly applicable in connection with 
falling overhead trolley or other wires passing over or running parallel with 
eame." H. H. Berry and F. Risch. July Sth. 

15,360. ‘ Electrolytic circuit-breaker." A. Köll ix. July 9th. (Complete.) 

15,867. “ Improvements in couplings for electrical wires." J. G. THomas and 
D. E. Lewis. July 9th. (Complete.) 

15,382. Improved sub- sta tion connecting arrangement for telephone systems.“ 
I. B. BiRNnAUu and H. G. WHiTE, July 9th. 

15,86. Mechanical and electrical elevator for goods, erpecially goods con- 
tained in sacks.” J. B. RUBANDO, A. ESTIER, Н. ESTIER, J. MALLET, and A. 


` Movren, July 9th. 


15,891. “Improvements relating to surface-contact electric railway systems." 
W. M. Brown. Ju у 9th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, poss 
free, 9d. (in stamps). 


1903. 
ErkcTRICITY Meter. I. O. Revilliod. 27,892. December lith. 
MAGNETO-ELECTRIC IdSITI Na APPARATUS FOR INTERNAL COMBUSTION ENGINES. 
W. Roos. 27,576. December 16th. 
Слвіхов ғов ELECTRIC Wires, H. J. Walker. 27,585. December 16th. 


BAFETY DEVICE FOR THE SWITCHES OF ELECTRICALLY DRIVEN SvsrENDED 
Raitwars. T. A. Hearson. (А. B. Leicbert & Co., Germany). 27, 784. 
December 17th. 


Влкетт Devices FoR Etectric Rall WAX Systems. G. Gibbs. 27,924. December 
19th. 

ELECTRIC LAMP PARTICULARLY FOR Miners’ Use. La Société des Aocumulg- 
teurs, Chelin. 427,820. December 18th. 

TELEPHONE SysteMs. Р. Hardegen. 27,900. December 194h. 

ELECTRICAL INDICATIXG APPARATUS FOR COMMUNICATING AND RECORDING 
Instructions. H. Blender. 18,755. August UJlst. 

Printina TELEGRAPH APPARATUS, H. Caswitz. 19,558. September 10th. 

ELFCTRICALLY-OPERATED AND CoNTnRoLLED RAILWAT BiGNALS. R. L. Peters 
апа Н.Н. Ellingson. 19,540. September 10th. 


IMPROVEMENTS IN ErkcrmiciTY Мктквв. P. Rieunier. 20,155. September 
18th. (Date applied for urder Patents Act 1901, October and, 192, being 
date of application in France.) 

Composition FoR Use IN THE CELLS cr ELxCTRICAL BATTERIES. W. Н. 
Wheatley. (The Atwood Electric Co., United States) 28,057. December 
21st. 

IMPROVEMENTS IN ELECTRICALLY-OPE RATED. SWITCHES OR POINTS FoR ELECTRIC 
Raitways. W.H.Hilyer. 2,147. December 22nd. 

Coin-FEED APPARATUS FOR ELECTRICITY SUPPLY METERS. 
December 23rd. 

RECEIVERS Fon ELrkctRO-MAGNETIC Waves. R A. Fessenden. 98,291. De- 


cember “3га. (Date applied for under Patents Aot, 1901, April 9th, 1909, 
being d&' e of application in United States.) 


Wave TELEGRAPHY. В. A. Fessenden. 28,290. December rd. 


TrouLEy Anus FOR ELECTRIC Traction. C. В. Robertson. 28,855. December 
24th. 


A. Sebat. 28,232. 
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METROPOLITAN ELECTRIC TRAMWAYS. 


THE inauguration of the newly electrified section of tram- 
ways between Wood Green and North London, on Friday 
last, marks the beginning of a new era in the transit 
facilities of the vast district concerned. This region is no 
less densely populated than the area in the West of London 
which is served by the London United Tramways, and, 
being nearer to the business parts of the City and County, 
it is even more in favour as a residential quarter for those 
whose occupations lie in the central districte. More- 
over, the suburban tramways of the Metropolitan Co. 
make connection at several points with the already 
existing horse tramways of the L.C.C., which are leased 
to the North Metropolitan Tramways Co., in which the 
former company holds a controlling interest; the latter 
tram ways-comprise nearly 50 miles of route, and are about 
to be converted to electrical traction—they would have been 
converted long ago, but for the obstructive policy of the 
London County Council, which has delayed the introduction 
of electricity as a motive power on the London tramway 
systems by at least five years. The Metropolitan system, it 
will be seen, by the existence of this intramural network of 
tramways, possesses an immense advantage, as com- 


pared with the London United Co., whose traffic 
depends largely upon the various underground 
railways running to the West-end. Further, the 


extensive systems of the Middlesex and Herta County 
Councils, which comprise a length of nearly 40 miles of 
route, and are to be leased to the company, will prove of the 
utmost importance to their undertaking. The company also 
practically owns the whole undertaking of the North Metro- 
politan Electric Power Supply Co., whose three power 
stations, at Brimsdown, Willesden, and Hertford, are already 
running, and, by virtue of their large and varied loads, and 
the efficient character of the plant installed, power to drive 
the cars will be available at the lowest possible rates. Thus 
it will be seen that the new undertaking opens with the 
brightest prospects, and we confidently anticipate for it a 
successful career. 

Difficulties, it is true, - not been wanting, so far as 
regards the associated companies ; the fanatical struggles of 
the local authorities of Edmonton, Tottenham, Enfield, &c., 
to establish а parochial electrical supply underteking, in 
defiance of the wishes of their ratepayers, will be fresh in 
our readers’ memories, but happily these have been for the 
most part overcome, and the ratepayers are to be con- 
gratulated thereon. А cloudalso still hangs over the North 
Metropolitan Tramways, seeing that the L.C.C., to conciliate 
the borough councils, still requires one-third of the tram- 
ways to be equipped on the conduit system. We should have 
thought that the experience gained on the south side of the river 
would have convinced the Council of the folly of perpetuating 
and aggravating its error in this respect; but the faot is 
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that, after its elaborate demonstrations to the borough 
councils of the abounding merits of the conduit system, the 
L. C. C. finds it impossible to convince them that the trolley 
system is really the better. To mix the two systems, as is 
proposed, is almost as foolish as to adopt the conduit 
throughout; the duplicate equipment of cars to run on both 
systems, und the delays apparently inseparable from the 
conduit system, are serious drawbacks. Still, we must be 
content with what we can get, and the fact that the Council 
evidently realises its error, of which it had abundant 
warning in the technical Press, is something to be thankful 
for. It would be too much to expect it to acknowledge ita 
fault. 


THE practical application of wireless 
telegraphy as a means of transmitting 
intelligible messages has rendered it necessary for his 
Majesty’s Government to bring the system under special 
legislative control. The following is the explanatory memo- 
randum which was prefixed to the short Bill introduced by 
Lord Stanley on July 18th :— 

The object of this Bill is to give the Government control over 
wireless telegraphy, in order to preclude its improper use in time of 
war or in any other national emergency, and to regulate the working 
of different stations in such & manner as to secure the greatest 
efficiency of communication between all stations. In this view the 
Bill proposes that the establishment of wireless telegraph stations, 
whether on shore or on British ships, without а licence, shall be 
illegal, and authorises the Postmaster-General e the consent 
of the Admiralty, War Office, and Board of Trade) to grant licences 
for such stations, and to prescribe the conditions under which they 
may be worked. | 

It might be thought that the measure which is intended 
to effect the above objects confers upon the Government a 
monopoly in the use of wireless telegraphy. This 
monopoly, however, was conferred by the original tele- 
graph Acts. This appears to have been decided in the 
case of the Attorney-General v. The Edison Telephone Co., 
of London (6 Q.B.D. 244). In that case the question 
whether the telephone was a telegraph within the 
meaning of the Acts was before the Court for consideration. 
A company leased these telephones to subscribers at yearly 
rents which produced a profit to the company, and arranged 
the wires so that subscribers could converse with one another 
when put into communication by a servant of the company. 
The Court held that the telephone was a “ telegraph” 
within the meaning of the Telegraph Acts, 1863 and 1869, 
and also that а conversation through the telephone was а 
* message," or at all eventa **a communication trangmitted 
by a telegraph,” and therefore a “telegram” within the 


Wireless 
Telegraphy. 


meaning of those Acts, and that since the company made a 


profit out of the rents, conversations held by subscribers 
through their telephones were infringements of the exclusive 
privilege of transmitting telegrams granted to the Postmaster- 
General by this Act, and were not within the exceptions 


mentioned in paragraph 5. The judgement of Mr. Justice 
Stephen contained the following passage :— 


Indeed, though for scientific р ses it may no doubt be 
necessary to distinguish between telegraphs and telephones, it 
seems to us that the word “ telegraph,” as defined in the Telegraph 
Acte, is wide enough to cover every instrument which may ever be 
invented which employs electricity transmitted by a wire as a 
means for conveying information. Indeed, looking to the extension 
of the definition inserted in the Act of 1869, the words transmitted 
by a wire" might probably be left out of this definition. 


His Lordship also gaid :— 


, Putting these enactments together, and substituting the definitions 
given for the words defined, the material part of Section 4 of the 
Act of 1869 will stand thus: The Postmaster-General shall have 
the exclusive privilege of transmitting messages or other communi- 
cations transmitted, or. intended for transmission, by any wire or 


exposed to very serious penalties. Other 


wires used for the purpose of telegraphic communication, with any 
casing, coating, tube, or pipe enclosing the same, aud any apparatus 
connected therewith for the pu of telegraphic оош. 
munication, or by any apparatus (other than such wire) for 
transmitting messages or other communications by means of 
electric signals." In simpler language, the Postmaster-General 
is to have the exclusive privilege of transmitting messages 
of other communications by any wire and apparatus connected 
therewith used for telegraphic communication, or by any other 
apparatus for transmitting mersages or other communications by 
means of electric signals. The result of the definition seems to be 
that any apparatus for transmitting meseages by electric signals is a 
telegraph, whether a wire ів used or not, and that any apparatus, 
of which a wire used for telegraphic communication is an essential 
part, is a telegraph, whether the communication is made by elec. 
tricity or not. It would include, on the one hand, electric signals 
made, if such a thing were possible, from place to place, through 
the earth or the air, and on theother, & set of common bells, worked 
by wires pulled by the hand, if they were so arranged as to consti- 
tute & code of signale. | : 


Nevertheless, the Bill under notice goes further than the 
Telegraph Act, in that it enables the Courts to control the 
use of wireless telegraphy on British ships in any part of 
the world. 

Clause 1 (1) provides that :— 


а een shall not establish any wireless telegraph station, or 
i or work any apparatus for wireless telegraphy, in апу place 
от on board any British ship except under and in accordance with a 
licence granted in that behalf by the Postmaster-General with the 
consent of the Admiralty, the Army Oouncil, and the Board of 
Trade. 


By Clause 1 (2) the Postmaster-General is to issue licenses 
upon such terms as he may determine. By Olause 1 (3), 
any person who keeps a station without a licence becomes 


paragraphs of 
this clause specify the procedure by which the Act may be 
enforced. 


Clause 2 is of considerable importance to those who desire 
to prosecute research. It provides that 


Where ithe applicant for a licence proves to the satisfaction of 
the Postmaster-General that the sole object of obtaining the licenve 
is to enable him to conduct experiments in wireless telegraphy, а 
licence for that purpose shall be granted, subject to suc i 
terms, conditions, and restrictions as the Postmaster-Gen 
think proper. 


The Act is to extend 


To the whole of the British Islands, and to all British shi 
whilst on the high seas or in the territorial waters abutting on the 
coast of the British Islands, and the Royal Courts of the Channel 
Islands shall register this Act accordingly. 


may 


Municipal THE recent meeting of the Industrial 
Trading v. Industrial Freedom League brings into prominence 

Freedom. once more the question of municipal 
trading, and its effects upon the national industries. As 
Lord Avebury pointed out, the local indebtedness of the 
country bids fair, at the present rate of increase, to eclipse 
the National Debt. One of the most extraordinary features 
of the subject is the confusion of ideas as regards ** debt” 
and “ capital” which reigns in the minds of the advocates 
of municipal trading. For example, our estimable con- 
temporary, the Municipal Journal, commenting upon 
Lord Avebury's speech, complains that he regards the 
money spent by a municipal authority as во much 
“debt.” If a company had spent the same sum 
for a similar purpose, he would call it „capital.“ 
Quite so! When one invests one’s own money in ап 
undertaking, of course it is capital, But when one 
pledges one’s credit, and invests someone else’s money in 
one’s own business, what can that be but debt? Our con- 


temporary goes on to say that the municipal authority is 


repaying the money every year, and in time every penny will 
be returned “ to the persons from whom it was borrowed." 
To say that ап individual or corporation which has borrowed 
money is not in debt to that extent is a contradiction in 


terms. Apparently municipal finance has a language of ite 


own, as indeed it has а peculiar gystem of &ccountancy, 
unknown in any other commercial circle. 
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THE COLLIERY EXHIBITION. 


(Continued from page 124.) 

Pumps and Haulage Gear.— There are no special 
difficulties attaching to the driving of pumps for colliery 
by electric motors, and this is a class of work 

which has made considerable headway. The important 
element is to see that the pumps are mechanically strong, 
and a good engineering job, and that all the gear is readily 
accessible and the glands easily packed. Hitherto, for large 
heads, the-ram pump has been almost exclusively used, but 
there are now many instances of centrifugal pumps being 
used for high lifts. Among those exhibiting centrifagals 
were G ‚ LTD., who showed a 6-in. Invincible pres- 
sare pump for lifting 1,000 gallons per minute, against a 
head of 600 ft. These high lifte are accomplished by con- 
necting several pumps in series, the discharge of one joining 
the inlet of the next, and the pumns being mounted on 
the game spindle, Special charging methods are sometimes 
necessary, and for this purpose the Gwynne Oo. have several 
alternative arrangements, one being a type of steam ejector 
where steam is available, another a small vacuum 
pump mounted direct on the centrifugal, and driven from 
the pump shaft. In these cases the foot valve, which is 


generally the part to give trouble, may 
be dispensed with. A centrifugal pump 
being a high-speed machine, lends itself 
particularly well to direct driving by 
an electric motor. For pumping out 
sumpe and pockets a portable type of 
motor-driven centrifugal makes a very 
convenien arrangement, and the illua- 
tration (fig. 14) shows а portable 
Gwynne pump, connected up to a 
three-phase Bergmann motor, and 
mounted on & four-wheeled trolley. 
Among other interesting exhibits at 
this stand. was à 5-in. Invincible” 
centrifngal pump specially designed 
for coal washing. It is fitted with 
Gwynne-Sergeant patent tubular disks, 
and is capable of pumping up solids up 
to 24 in. cube. The impeller is lined 


with renewable chilled sides. 
A three-stage centrifagal pump for 
high lifts was shown by the WORTH- 


INGTON Co., and was coupled up direct 
toa Westinghouse three-phase motor, 


Fia. 14. 

The available space in mines is, necessarily, limited, 
and for this reason it is necessary to compress the plant 
into the smallest space possible. The illustration (fig. 15) 
shows a very compact arrangement of geared pomp and 
motor exhibited by the GENERAL 
Exectric Co. It is here shown fitted 
up іп а mine, In order to shorten up 
the plant as much as possible, the pump 

is fixed at an angle of about 45°, thus 
considerably reducing the overall 
length. The pump and motor, together 
with the gearing, are mounted on steel 
joists, which are carried on wheels, 
the whole being sufficiently portable 
to be moved from place to place. The 
pump is of the three-throw type, of 
substantial construction, and the gears 
are all machine-cut. Two bauling 
gears are also shown by this firm, one 
_ of the main and tail portable type, the 
other a single drum portable hauling 
gear. In general construction these 
are similar to the single dram hauling 
gear shown infig. 16. In this case the 
pinion on the motor-shaft is of raw hide 
to ensure noiseless running, and it may 
be here mentioned that raw-hide pinions 
are now used for considerable powers— 
say, up to 50 H.P. and more. The 
pinion gears into a machine-cut steel 
spur-wheel and mounted on a counter- 
shaft, gearing into a double helical 
wheel on the drum shaft. The teeth 
of the helical gear are machine 
moulded, although for very heavy sete 
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low-speed motors are used, gearing} direct into cut - steel The GENERAL ELEcrRIC Co. had also a very complete 
‘gearing on the drum shaft. The whole (combination із exhibit of electrical apparatus, inoluding three-phase steam 
mounted on a stiff bedplate made up of steel joists rigidly generator, main three-phase switchboard, motors, switches 
: and other accessories of the company's well-known types. 
| A stand devoted exclusively to pumps was that of Mxssns. 
JosgEPH Evans & Sons, of Wolverhampton, who showed no 
fewer than 18 pumps of various types and sizes. Among 
these was 8 7 in. x 12 in. x 64 in. x 12 in. compound 


nm 


Ww 


| AUT 


ГД 


* beam " pump suitable for high-pressure boiler feeding up 
to 200 lbs. steam pressure, In this type of pump the crank 
motion and fly-wheel are dispensed with, the steam cylinders 
being mounted on a strong frame directly above the rams, 
and the high and low-pressure piston-rods being. connected 
Fro. 17. together by a beam. This permits of a much lower speed 
than is possible with a crank motion, the makers claiming 
bolted together. The main bearings both in the haulage that this type of pump can be run from the maximum speed 
gear and the pump combinations are set at an angle, so that down to one stroke үл | 
the pressure does not take place against the cap of the A motor-driven t throw pump was also shown, and is 
here illustrated in fig. 17. This pump 
is suitable either for boiler feeding or 
pumping water up to heads of 350 ft. 
The gears are machine-cut, the ratio 
of reduction between the motor and 
the countershaft being, five to one. 
This pump is shown fitted with rubber 
disk valves working on gun-metal 
вевів, but. for pumping hot water, gun- 
‘ metal valves are used. It will be seen 
from the illustratien that the valve 
boxes are so constructed as to give 
ready access to the valves, and the 
frame work is of very strong design. 
The bearings are all bushed with gun- 
metal. 

Fig. 18 shows a horizontal type of 
Evans treble-ram pump suitable for 
heads of 600 ft., geared direct to an 
electric motor. In this case also all 
bearings are of gun-metal, including 
the connecting rod heads. The general 
construction of this set will be obvious 
from the illustration. 

Fic. 18 A pump attracting considerable 
=н attention was the Express pump 
exhibited by Messrs. FRASER AND 
CHALMERS. This pump had a capacity 


p^ of 200 gallons per minute when working 

— i EY, against a total head of 175 ft., and 

Gres SEU 122222 running at 200 r.p.m. This high 

ii ,. speed permits of direct gearing by 
„, mingle reduction gear to an electric 

— А еи 222 222 motor, the pump in question being 
oe " SS WF geared up to a motor of 15 HP. 

. Wy — NN Wk Such high speeds are made pos- 
S ] S ,, sible by the use of Gutermuth ” 
| 2А valves, for which Messrs. Fraser and 
Fic. 19. Chalmersare licensees. Asis well known, 


the ordinary type of mushroom valve 


| | " | restricts the flow of water considerably 
bearing, nor against the joint between the top and bottom when under much pressure. With the “Gutermuth ” valve 


brasses, and the sets are designed on sound engineering lines the water passes through the port, practically without deftec- 
throughout. tion or deviation. This is well illustrated, in fig. 19, which 


* 
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also shows very clearly the construction of the valve. This 
consists merely of а gun-metal strip of from about 4'. in. to 
na in. thick, wound up spirally in the form of a clock spring. 
The inside end is fixed to a spindle, which is secured in a 
valve casing, and the other end forms a flap normally cover- 
iog the valve port. The valves:are always fitted во as to 
cover the port opening at an angle. The action of the valve 
will be rendered clear by our illustration, fip. 20, which 
shows a section through a valve box. The part marked А 
represents a valve-cone containing four sets of valves, the 
bottom pair being suction valves communicating with the 
inlet chamber с, and the other two being delivery valves open- 
ing into the air-vessel p and the discharge outlet ; 8 represents 
the pump ram, which is connected up by а cross-head in the 
nsual way to the crankshaft. 
either for hydraulic work, or for air compressors up to 
pressures of 3,000 lbs. per sq. in. The- force required to 
lift the valve is very small. According to the makers, a 
valve of four coils, 4 in. wide, 3 in. long, and zu in. thick, 
requires only a pressure of 2 lbs. to open to 30°. This works 
out to about 0:25 lb. per sq. in., whilst the valves would 
resist а permanent working pressure of 125 lbs. per sq. in. 
In a well-got-up book issued by the agents, numerous illus- 
trated descriptions of the adaptation of this type of valve to 
various purposes are given, many of the examples being con- 
versions of existing pumps and compressors, resulting in 
increased speeds and outputs. 

A direct geared three-throw pump was also shown by 
Messrs. Scorr & MouNTAIN. This has rams 4 in. in 
diameter with 6-in. stroke, the capacity being 50 gallons per 
minute against a head ‘of 800 ft. For high lifts double 
gearing is usually adopted by the firm, a spur wheel being 
provided at each end of the crankshaft, and the whole of the 
gearing is machine cut. The rams, valves, and seats are all 
of gun-metal, the glands and stuffing boxes being specially 
long. Oross-heads are provided with large slippers working 
in oil wells, во providing continuous lubrication. The 
bearing surfaces are all of ample dimensions. The general 
mechanical design is similar to this firm’s usual steam engine 
practice. 

(To be continued.) 


GLASGOW CORPORATION TELEPHONE 
ACCOUNTS. 


Tux report of the Telephone Committee of the Glasgow 
Corporation, together with an abstract of the accounts for 
the year ending May 31st, 1904, has lately been issued, the 


accounts having been approved by the Town Council after a 


debate in which criticism was pointed and free. The report 
and accounts refer to the third complete year of working of 
the system, and afford interesting information in a variety of 
directions. The total capital account now stands at 
£320,782 12s., exclusive of stores and tools, which represent 
£11,082 more. The capital added during the year 
was £50,050, and the number of stations added 2,283. 
Last year thé capital added was £78,556, and the number 
of stations added was 3,643, so that in the year under 
review the increase in stations is considerably less than last 
year, and the relative increase of capital slightly greater. 
This illustrates the fact that, even with a large amount of 
spare plant, additional stations mean additional capital 
expenditure, and that the possession of spare plant does not 
necessarily mean that the cost of adding new stations 
decreases, one of the many telephonic delusions indulged in 
by the Glasgow Town Council. The value of the spare plant 
was put in the 1903 report at £59,096, and it was described 
as plant “ not yet yielding revenue.” The present report 
states that the estimated value of the underground, 
overhead and switchboard plant not yielding revenue 
is £79,000." By clinging to this formula, the Com- 
mittee may be deceiving themselves, or may simply 
intend to put the best face they can on matters; but if 
they considered last year that the plant which they then 
described as not yet yielding revenue” was likely soon to 
do во, we can well understand the omission this year of the 


These valves may be used 


- call-wire and magneto apparatus. 


* yet," since there has been an addition of £20,000 to the 
“ estimated value of the spare plant. Even if the spare 
plant really represents a value of £79,000, that is equivalent 
to but 24 per cent. of the total capital account, and fora 
large and growing telephone system this is a comparatively 
small proportion of spare plant. 

Comparing the total capital account with the statistics of 
stations, it appears that the £320,782 expended on con- 
struction, &c., have provided a total of 11,405 stations of all 
classes, an average capital cost per station of £28 2s. 6d. 
Of unlimited rate stations there are 8,355, message rate 352, 
call offices 235, and party-line 82 (corresponding to about 
28 lines), so that the total subscribers’ lines equal 9,000, the 
remaining 2,400 stations comprising inside and outside 
extension, private line, service, and sundry instruments, 
Deducting the capital cost of the extension and private line 
instruments, reckoned at £16,000, the average cost per 
direct line works out at £33 17s. This is £1 1s. lower 
than the average capital cost per line according to last year’s 
accounts, a result which points to a modification of the 
policy of charging working expenses to capital. 

The total revenue for the year is stated to be £45,639 
18. 2d., and the total working expenditure ie put at £29,119 
3&, leaving a balance of £20,519 18s. 2d., of which 
£16,869 Os. 4d. is absorbed by interest and sinking fund, 
the remainder, £3,650 178; 10d. being put to depreciation. 
Depreciation is thus allowed for at the rate of 1:1 per cent. 
on the capitab invested in the plant. The total depreciation 
fund accumulated on three years’ working amounts to 
£5,743 78. 5d. Ав the depreciation for the present year 
would amount to over £13,500, if taken at 5 per cent. on 
the capital invested at the beginning of the year, it is evident 
that depreciation will soon become a difficulty so serious that 
it will have to be faced in earnest. It is stated in the report, 
in the most guarded language possible to frame, that the 
Committee contemplate a change in the method of operating. 
This is a sorrowful confession to have to make regarding a 
telephone system which has been at work for barely three 
years, and has been proclaimed to be all that there is of mos 
up-to-date and efficient. | 

That the system is neither up-to-date nor efficient is 
tolerably well-known ; indeed, the recent description of it 
given before the Glasgow local section of the I.E.E. shows 
that it consists of a heterogeneous collection of antiquated 
The proposal to put the 
plant on a modern basis, which, we presume, is the intention 
of the Committee, naturally leads to a consideration of the 
adequacy of the depreciation fund. The total investment in 
exchange and subscribers’ station plant, which will be affected 
by а radical reconstruction, is as follows :— 


| Central exchange £32,982 12 11 


Sub-exchanges... 9,670 1 0 
Instruments... 47,937 0 10 
Public telephones 2,083 14 11 

Total £92,673 9 8 


Practically all of this plant needs to be replaced if the 
Glasgow Corporation follow the example of the National 
Telephone Co. and of the Post. Office in adopting modern 
common battery equipment, such as has been described in 
the Rrvikw at various times during the past few years. 
The scrap value of the existing obsolete plant would be less 
than a tenth part of its book value, and the cost of the new 
equipment throughout would be, for the present system, with 
adequate spare capacity, about £80,000. Ап effective 
reconstruction, to place the system on a similar basis to the 
Post Office London plant, would therefore cost the Glasgow 
Corporation, between sacrifice of present investment and 
new expenditure, about £160,000. This is an aspect of the 
telephone business which has confronted many telephone 
companies in the past, and will have to be confronted in turn 
by the municipalities which have taken up telephony. 

In an examination of the accounts of last year (see ELEC- 
TRICAL REVIEW, October 30th, 1903), we pointed out that 
there was strong circumstantial evidence leading to the con- 
clusion that a large proportion of the real working expenses 
was being charged to capital. This conclusion was supported 
by the fact that, out of a total wage bill of but little less, at 
the lowest estimate, than £30,000, only £10,840 was 
charged to working expenses, and the remainder to capital. 
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It algo appeared by the accounts that canvassing ex- 
penses were wholly charged to capital. The deduction 
drawn from а careful analysis of the accounts was 
that the real loss on the working was merged into the 
capital account so as to show a profit on paper. This year's 
accounts support that deduction. The increase in stations 
has been only 25 per cent., but the increase in working 
expenses shown, equals nearly 40 per cent. The total 
amount of salaries and wages charged to working expenses 
is 414.896 this year as against £10,432 last year, an 
increase of £4,464, or nearly 43 per cent. As the increase 
in stations is only 25 per cent., the proportionate increase in 
labour expense charged to operating and maintenance is 
nearly double the increase in stations. This shows that the 
Glasgow Telephone Committee are gradually arriving at a 
more correct distribution of expenditure, but it is evident 
that the working expenses are still being favoured at the 
expense of the capital account. The total staff is now 571, 
as against 596 last year, a reduction of 25. There has 
been a reduction of 85 in the outside and engineering 
departments, and an increase of 60 in the operating and 
office departments. These changes would leave the total 
wages bill, allowing for a few increases of pay among the 
working staff, at about £28,500. The new work done was 
£50,050, as compared with £78,556 last year, or less than 
two-thirds. Of this new construction the greater part is 
contract work, the overhead construction, £9,177, and 
instruments and public stations, £9,611, being the chief 
items carried out by the department itself. The wages bill 
on these, and on supervision and assistance in connection 
with underground work and exchange construction, would 
be, at the most, £7,000. Atthis rate there has been charged 
to capital about £6,600 of wages and salaries which should 
have been charged to working expenses. This is better than 
last, year, but the continuance of such a policy, coupled with 
the neglect of adequate provision for depreciation, makes the 
whole financial situation of the Glasgow Corporation tele- 
phone department most artificial. 

A single item will illustrate the extent to which this 
practice of charging working expenses to capital has been 
carried. The subscribers’ instruments and public stations 
stand on the books at a total of £50,020. For 11,405 
stations this is an average cost of £4 7s. per instrument. 
The instruments themselves cost £2 108. each. The cost of 
wiring and fitting, therefore, stands at £1 178. per instru- 
ment, which is more than double what the average should 
be. In this one item alone, representing less than а sixth of 
the total capital, there is about £10,000 which has pre- 
sumably got there by the process of charging working 
expenses to capital. In the original estimate the average 
cost per instrument, fitted up complete with all necessary 
appurtenances, was put at £3 148, the price of the instru- 
ment itself then being taken at £2 14s. In the case of the 
exchange apparatus the average book cost per working line 
is nearly double the estimated cost, although the class of 
apparatus used is similar to that described in connection with 
the original estimate. Here, too, the total investment on 
the books standing at over £42,000, a substantial propor- 
tion*of the cost may be set down to wages which really 
belonged to working expenses. 

The statistics of stations show that the tendency of the 
system is to increase in the direction of extension and private 
line stations. The total direct lines are under 9,000, the 
remaining 2,400 stetiong being made up of extension and 
private line instruments. The increase of the past year, 
2,283 instruments, is distributed among the various classes 
of stations in the proportion of 70 per cent. of direct and 
party-line stations and 30 per cent. of extension, private line 
and sundry stations. The number of message rate lines is 
very small, the total now being but 352, or slightly over 
3 per cent. of the total stations. Public stations account 
for 2 per cent. of the total and unlimited rate lines for 73 
per cent., the proportion of unlimited rate lines having fallen 
from 82 per cent. to 78 per cent. in two years. These 
figurea indicate a great falling off in the rate of increase of 
direct subscribers’ lines. 

On the last page of the report а curious table of statistics 
is published, dealing with the financial results, in which the 
casual reader is apt to be misled by a misuse of terms. 
Item 4, termed “gross revenue," is really the total amount 


payable in advance during the year, plus the amount carried 
forward from the previous year. Item 5, termed “net 
revenue,” is really the gross revenue for the year, being 
item 4 less the amount carried forward as applicable to next 
year. By this ingenious device of transforming gross revenue 
into net revenue several interesting results are obtained. 
Thus, the “net revenue” per station is given as £4 78., 
whereas this is the gross revenue per station, the total expen- 
diture per station being £4 Os. 7d., or 92°66 per cent. of the 
gross receipta. Тһе percentage of gross revenue to capital 
expenditure is 15°47 per cent., this being stated in the table 
as the percentage of net revenue.” А total amount of 
£4,351, being 52 per cent. of the year’s revenue, is overdue 
from subscribers for rentals, tolls and fees, 


METROPOLITAN ELECTHIC TRAMWAYS. 


ON Friday last, the first section of the Metropolitan Electric 
Tramways to be reconstructed for electric traction com- 
menced operation under the new conditions, and on the same 
day a large party of Press representatives visited the tram- 
ways and the Brimsdown power station of the North 
Metropolitan Electric Power Supply Co., which supplies the 
power to run these tramways. "The party journeyed from 
London to Brimsdown by special train, and was received by 
Mr. Н. Н. Perry, resident engineer, at the power station ; 
Mr. Ruthven Murray and other members of the company's 
stuff were also present. After inspecting the generating 
plant, the visitors were taken in brakes tu the Edmonton 
depot, where light refreshments were served, and sub- 
sequently they proceeded to the Wood Green depót to 
inspect the sub-station and car-shed. Enroute from Edmonton 
to Wood Green, the tramways were seen in every stage of 
progress from the original horse haulage to the completed 
electric traction stage, From Wood Green special electric cars 
conveyed the visitors to Finsbury Park and Seven Sisters 
Corner, after which they were driven in brakes to Moorgate 
Street. The arrangements made for the comfort of the 
guests were admirable, and keen interest was displayed in 
the numerous noteworthy features of the plant in the power- 
station and sub-stations, as well as of the cars and depots, 

The newly-opened section comprises about four miles of 
double track, forming part of а system embracing 50 miles 
of route ; 14 million passengers were carried on the com- 
pany’s tramways last year, and, as the fares are being 
reduced, coincidently with the introduction of electric trac- 
tion, to the * workman'8 fare" rates for all classes of 
passengers, a greatly increased traffic may be confidently 
anticipated. The company is closely connected with the 
North Metropolitan Tramways Co., which leases the L.C.C. 
tramway system within the county boundaries, and the two 
systems are interconnected at several points, as shown on the 
accompanying map. The Middlesex and Hertfordshire 
County Councils’ tramways, 384 miles in length, will, on 
their completion, be leased to the Metropolitan Electric 
Tramways Co., and the joint systems will constitute a most 
important and extensive network, 

The Brush Electrical Engineering Co. has supplied the first 
batch of 150 cars, of the double-deck type, fitted with maxi- 
mum traction trucks, and seating from 68 to 74 passengers 
each, and the reconstruction of the tramways is being 
carried out by Messrs. Dick, Kerr & Co., Ltd. The special 
track work has been supplied by Messrs. Hadfield’s Steel 
Foundry Co., Ltd., the points being 12 ft. long, of ** Era” 
manganese steel. The rails are іп 45-ft. lengths, weighing 
101 lbs per yard. The overhead equipment has been 
carried out by the company’s own staff, with flexible bow- 
string and span-wire suspension. Messrs. John Spencer, 
Ltd., supplied the steel poles, and the bases were furnished by 
Messrs. John Forster & Co., Ltd., and Messrs. W. Lucy and 
Co. The trolley wire was supplied by Messrs. Frederic 
Smith & Co., Ltd. Mesers. Callenders supplied and laid the 
feeders, insulated with vulcanised bitumen, in wood trough- 
ing, over the 20 miles of route. The controllers and motors 
were supplied by the British Thomson-Houston Co., Ltd. 

The Brimsdown power station, situated on the bank of the - 
Lea Navigation, was equipped by the Brash Co., as general 
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contractors, the plant comprising six Babcock & Wilcox 
boilers, fitted with superheatera and chain grate stokers ; three 
Parsons turbines coupled to Brown-Boveri alternators of 
1,000 Kw. each, generating three-phase current at 10,000 
volts, 50 cycles per second, 1,500 r.p.m. ; Mirrlees-Wateon 
condensers, J. P. Hall & Co.'s feed pumps, four exciters 
driven by Bellies engines, and B.T.H. switchgear, &c. Coal 
is brought to the station by barge, and is handled by an electric 
crane and а coal conveyor, supplied by Messrs. Babcock and 
Wilcox. There are sub-stations at Edmonton, Wood Green, 
Finchley, and Hendon, the first three being fed from Brims- 
down by three-core cables in duplicate, supplied by the British 
Insulated & Helsby Cables, Ltd. The sub-stations are 
equipped with transformers and rotary converters, supplied 
by the B. T. H. Co., which work quite satisfactorily at the 
frequency of 50 cycles, the generating plant being tarbine 
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CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Short-Circuiting Rotors of Induction Motors. 


ON page 55 of your issue of July 8th, an article under the 
heading of Short-Circuiting Rotors of Induction Motors 
appears, in which mention is made of & patent consisting of 
casting or fasing the short-circuiting rings direct on to the 
ends of the conductors which have previously been placed 
in the slots or holes. ` 
There is no novelty in this ; some Continental firms have 
used this principle for years back. Messrs. Schuekert, of 
Nurenberg, have built machines so, and the writer rather 
thinks that the Allgemeine Akt. Gesellschaft, Berlin, have 
| also used the principle. In this country Mesars. 
Luth and Ковёп, of Stockholm, adopted casting 
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driven. The whole of this work has been designed and 
carried out by the chief engineer of the company, Mr. A. Н. 
Pott, assisted by Mr. S. G. Smith, who has superintended 
the reconstruction and electrical equipment of the whole of 
the tramways. The company also possesses generating 
stations at Willesden and Hertford, the former being that 
which was originally designed and erected for the Willesden 
U.D.C. by Mr. E. T. Ruthven Murray, who has now 
accepted an appointment with the company. Ав the com- 
pany’s supply will be available not only for traction, but also 
for electric lighting and motive power, which will be 
supplied to local authorities at very cheap rates, a new ега of 
prosperity and progress is opening for the northern districts, 
which have hitherto been almost entirely deprived of the 
advantages of electrical supply. 


Middlesbrough Lighting.—The Corporation has recently 
received sanction from the L.G.B. to the borrowing of £19,900 for 
the purpose of extending its electric lighting undertaking. 

Applications for supply of energy for power purposes have been 
received from the Cleveland Dockyard ani the Tees-side Bridge 
and Engineering Co. 


re-affirming well-known facts continnes also. 
It is with the idea of pointing out a few of the 
things which render the reading of these books 
difficult that these lines have been written. 
Let us take, first, the question of symbolism. 
The student probably gets his first symbols 
from his lecturer, and, on comparing these 
with the symbols in the first text-book he buys, 
the student will more than likely find that 
the lecturer’s symbols do not stand for the 
same thing as those in the text-book. Later 
on the student buys more books, and finds 
that different authors use different symbols when 
treating of the same subject. This leads to 
confusion and loss of time, as it is impossible 
to say at first sight whether the formula is a 
well-known one or not. In following the 
author’s equations, it may not be necessary, 
from a purely algebraic point of view, to 
remember the exact meaning of all the symbols used, 
but it is a help to have the final equation or 
expression set out in well-known, and, shall I say, 
“standard” symbols. To take the simplest case, most 


people recognise с = EA but not:so many would know 


I= x at first sight. The standardisation of symbolism 


would be a boon, as at present there does not seem to be 
much uniformity in the matter. In the case of English 
translations of foreign works the symbolism, where песев- 
sary, should be translated as well, and to this end a high 
protective duty should be pnt on all departures from stan- 
dard English practice, when such standard is settled. If 
in any given book it is necessary to use the same symbol, 
вау, х, to mean two utterly different things, then this should 
be stated in an “Index of Symbols.” This “Index of 
Symbols” should form rart of every book which largely 
uses mathematical expressions. There are books which con- 
tain indexes of this sort, but with a great many books it is 
necessary sometimes to turn back for some pages hunting 
for the meaning of certain symbols used. All the technical 
books a person buys are not read right through (any more 
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than a dictionary is read right througb). but are kept as 
works of reference. All such books should contain a good 


general index, with plenty of cross references. In reading 


through some books one comes across a useful piece of in- 
formation, and on turning to the index finds that it is not 
mentioned under any heading at all. Other cases there are 
in which an author will index a thing under an out-of-the- 
way heading. Take a parallel case to what is sometimes 
found. Suppose we wish to learn the author's views on 
“ cheese.” We look in the index and find, cheese, see 
cbalk." There is objection to that method of indexing, but 
there is greater objection when one has to look up under 
* Edibles" апа then run the eye down the list to find 
cheese.“ А book without an index is without the pale, 
and need hardly be mentioned here. Books containing 
tables of figures and mathematical symbols require very 
careful reading of the proofs, so that the list of errata may 
be small. Куеп errata in the list of errata have occurred. 
This making of a mistake in the correcting of a mistake 
must have about the dimensions of а deceleration. A book 
which the writer has in mind at the prescnt moment con- 
tains no list of errata, and in certain parts there are mis- 
prints which seriously detract from its value as a work of 
reference. If we assume that the density of the misprints 
per square inch is the same in the other parts of the book, 
then the case of the reader is hard indeed. The mistakes 
alluded to would probably not be noticed by a reviewer unless 
he went into the details of the calculations. One has to 
look closely into many of the figures given to see that they 
have been correctly calculated. There is а case of a book 
having a different title on the title page from that which 
appears on the cover. This does not greatly matter, but it 
is annoying on going through the book to find that it does 
not mention something which is mentioned on the cover. 


R. Р, J. 


Storage Batteries. 


The contribution on * Storage Batteries" in your issue 
of the 22nd inst. presenta many points of interest, and is 
refreshing, especially by reason of its marked absence of 
bias. 

In such articles, as а rule, the shortcomings of existing 

types are handled first, not too gingerly, are made to do 
duty ав а lurid background to set off the enchantments of 
* the invention," destined to usher in a new era, &c.—none 
of this here, but an honest attempt to assist others in 
obtaining the best results from their batteries. 

Engineers and users have a playful way of professing to 
await impatiently the advent of the ideal storage cell, as to 
which vague rumours are always with us ; yet, were this to be 
catalogued to-day for supply in unlimited quantities, they would 
carefully bide until someone else had given it an extensive 
. and satisfactory trial. No dubious hazards for them, if you 
please, and quite right they are, too. 

Standard cells of the present day fall short of perfection, 
certainly, but the erstwhile “ inherent and natural defects 
alluded to by your contributor have been remedied to a large 
extent, and records of efficiency and durability are available 
reflecting great credit on the manufacturers. The un- 
questionably far higher degree of uniformity secured in the 
production of secondary battery electrodes is due to gradual 
and painstaking developments, on sound scientific and 
practical lines, of the original Planté and Faure types. So- 
called inspiration and radical changes have led to expenditure 
of much time and money, but their contribution to progress 
in the main have been of a negative character. But to have 
rested on the laurels of improved construction and greater 
uniformity would have marked a limited appreciation as to 
the extent of desirable reform. The old style of mounting 
cells was deficient in numerous respects, and these drawbacks 
practically disappeared when suspension of the electrodes 
direct from the edges of glass boxes was introduced. The 
weight of the section is thereby more evenly distributed, 
ample clear space is provided below in plates for the 
collection of sediment, so that cleaning-out operations need 


only be carried out at longer intervals, and the connecting 
lugs between cells being placed well outside the boxes, where 
they are not exposed to the direct action of the spray, 
corroded bolts and attendant contamination of the electrolyte 
have ceased to trouble. 

With a view to minimising the necessity for careful 
internal inspection, justly described by your contributor as 
essential if tedious, the Chloride Co., with whom it is my 
good fortune to be connected, adopted the practice of 
inserting continuous porous wood separators between all 
plates of opposite polarity, extending over their entire 
surface, thereby guarding against the possibility of inter- 
ruptions occurring in the service through short-circuited 
plates, no matter from what cause. The reliable behaviour 
of these porous diaphragms has been ascertained by three 
years' use in the automobile batteries of the same firm, and 
two years’ application to the stationary type of cell. Of 
course, we are all aware that no accumulator maker will 
readily concede any tendency of his plates to become buckled, 
yet this phenomenon has been observed ; and, after all, it is 
& comfort to be certain that, extensive damage and waste of 
current from this cause are impossible. 

Your contributor's preference for в large number of small 
pellets in a pasted plate may, perhaps, be not altogether 
inflexible. With embedded conductors, as in the Exide 
pattern, thorough contact with the active material is main- 
tained to the bitter end, and the liability of one or more of 
such 20 pencils or slabs in a plate, dropping out is in- 
finitesimal compared with the same tendency in а plate com- 
posed of 300 or 400 small pellets, 

In private installations the owners can only be induced 
with difficulty to provide charge and discharge meters, mainly 
on account of expense, and the attendant rarely knows, even 
approximately, how much has been taken out of the battery 
overnight. This leaves the specific gravity of the electro- 
lyte as the only safe guide, and when a brisk action is pro- 
moted by adopting the normal charging rate recommended 
by the makers, the liquid of cells in regular use will not 
easily become stratified. It is when users compromise with 
the directions, charge at low current values for no end of 
time that mischief occurs, The specific gravity will not rise 
above a certain limit under these circumstances, and by 
pumping away till farther orders, overformation and loosen- 
ing of the active material result. Arresting the charge a few 
minutes after both positives and negatives begin to gas 
freely, prolonging it for about 30 minutes beyond this once 
a week by way of fillip, is, perhaps, as safe a plan as any. 
This, the invariable practice for many years of a prominent 
central station engineer, whose thorough knowlege of batteries 
and battery working is indisputable, has given entirely satis- 
factory results. 

On the subject of maintenance, your contributor hits out 
wildly, not stopping short to impute deliberate trickiness 
and bad faith to the manufacturers, apparently losing sight 
of the important fact that reputations are not risked lightly, 
and that опе bad battery may close a whole district to the 
makers. I am no advocate of maintenance contracts, as in 
vogue; they are monstrous, and no boiler, engine, or dynamo 
maker in his senses would care to accept similar responsi- 
bilities. But demand breeds supply, and through want of an 
understanding among battery manufacturers, maintenance 
agreements for the term of half a generation have become 
quite common. Question of stability as to which the insured 
must exercise his judgement. Some records of working and 
limitations ав to use are, of course, indispensable, or other- 
wise the makers might as well sign and hand over a blank 
cheque, leaving the owner to fillin the amount for repairs at 
his discretion. Even as it is much must be taken for 
granted, and confidence be extended most liberally to the 
engineer in charge, of whose qualifications for the position 
there is no evidence, and who may be an unmitigated 
dunderhead for all the manufacturer knows. The onus of 
proof always falls on the latter if things go wrong, and the 
difficulties to be met then are best understood by those who 
have conducted post-mortem inquiries on a few batteries, 
But present-day standard cells are hardy plants, and the law 
of averages is relied upon to compensate for facers here as in 
other insurance business without recourse to “pitfalls and 
traps." А 

L. Brockman. 


vol. 55. No. 1,892, JULY 29, 1904.] 


THE ELECTRICAL REVIEW. 


169 


Localisation of Earths. 


Mr. Boot has uot, in my opinion, quite established his 
claims in the matter of localising earths. He has not 
attempted the comparative costs of various. systems. He is 
satisfied that one method is very expensive. I am sure that 
many of your readers welcome contributions on this subject, 
bat parallel comments by, вау, Mr. Rudyard Kipling would 
do much to help us as to the best method. І can imagine 
numerous little errors occurring which would result in the fault 
being “ localised” once or twice in the wrong place. (R. K. 
would come in here.) | 

Still, I have no doubt that Mr. Boot is willing to give 
farther detail. May I suggest the whole story of “The 
Hunting of the Snark "—I mean, The Finding of the 
Fault,” . together with the time-sheets, as it fell out at 
Tunbridge Wells on a summer's day? 

Mr. Boot's cablés have rather a small section; Mr. 
Wordingham, with his column of smoke, &c., may have been 
thinking of a few sq. in. ! | | 

By the way, in the list of apparatus, should not some 
regulating resistance, and an ammeter, be included, to keep 
the accumulator discharge within bounds ? | 

I feel sure that Mr. Boot will make his case good, and be 
ready to disclose any little pitfalls that may have come to his 
knowledge, more particularly in applying the method he 
advocates to cables of larger section. 

J. Rutherford Blaikie. 

Electricity Works, Southwark. 

July 26th, 1904. 


I have read, with much interest, Mr. Horace Boot’s admi- 
rable article on “ The Localisation of Earths оп Feeders and 
Networks,” and should like to make a few remarka thereon. 

Mr. Boot characterises the *'cgt-and-try ". method as 
“barbaric,” and I quite agree with him. Though oom- 
monly practised, it is never necessary. ‘The cause of ite use 
isthe commonness of the jumped-up " man in charge, who 
has no right to be called an electrician, much leas an elec- 
trical engineer. ou SEU CIE 

Mr. Boot says further on, *. . . it is necessary for the 
flexible leads in fig. 1 to be of the same sectional area as the 
cable which is being tested ; if not, allowance mnst be made 
for the length from the point of the bridge, otherwise an 
error will result.” Now I have found this very inconvenient, 
because 1 вд. in. or larger-sized flexible leads are not pleasant 
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to carry about; moreover, they are not always to hand. I 
get over this trouble as follows :—I divide my bridge into 
98 parte (it might as well be 198, or any convenient number 
minus 2), Then I have two flexible leads made each exactly 
the resistance of one division of my bridge; the bridge is 
numbered from 1 to 99, the two leads making 0 to 1 and 99 
to 100, and the connections,as shown in Mr. Boot’s fig. 1, 
are altered as shown in sketch herewith. 

The next point on which I wish to remark is this. Mr. 
Boot says that with this method the resistance of the fault 
does not matter, ав the galvanometer is connected across the 
mame. Surely this is a slip on his part? As connected in 
fig. 1, the galvanometer is in series with the fault, and ita 
restance does matter very much. It is with the fig. 2 
arrangement that the resistance of.the fault does not matter, 
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but, as he says, a large battery is needed. My method is to 
connect as in fig. 2, using the whole station voltage with an 
8 or 16-c.P. lamp in series. Ву this method I have found 
an earth on a 1 sq. in. concentric feeder over 600 yards long, 
within 5 ft. 

Finally, Mr. Boot says he “has found that the more 
services he has on a distributor, the easier it is to locate the 
position of a fault, because it gives an opportunity of short- 
circuiting the cable at many points.“ Now, I should like 
to ask, and this in no carping spirit, but purely for informa- 
tion, whether Mr. Boot discovered this before or after the 
publication of my letter in the Review, No. 1,944, August 
28th, 1903. Up.to that date I had never heard of a method 
of fault-finding on а branching circuit without cutting. I 
inquired if my method was original, and, as nobody denied 
it, I flattered myself it was so. I should like to know this. 
Mr. Boot need not fear harting my feelings. If he tell me 
it is as old as the hills, I can still console myself with the 
thought that I worked it out independently. 

I would like to say а t deal more on this rather 
fascinating subject, but I fear this letter is already too long. 


G. C. Knight, 


| B Chief Engineer, Finchley E. L. Co., Ltd. 
July 26th, 1904. 


Respecting Mr. Boot’s article on testing for faults on con- 
centric mains, I would like to ask him if he finds his method 
successful in proximity to the ordinary electric tramway 
system. The unsieady and. powerful return currents do not 
always confine themselves to the rails and return feeders, 
and combined with passing cars render a delicate instrument 
nearly useless. EE 
mA | Mains. ` 

- P.&—I think Tunbridge Wells is at present free from 
electric traction. | e 


PARLIAMENTARY. 


Уу 


Туқезгра Tramways AND Твалмволрв BILL. | 


Sin E. SrhaAcHEY'S Select Committee of the House of Commons 
again sat on Friday to settle the clauses in the Tyneside Tramways 
and Tramroads Bill relating to the running powers over the New- 
castle Corporation tramways, and to the fact that no increased value 
should accrae to the company’s undertaking in consequence of such 

wers being granted. Mr. Balfour Browne, K.C., and Mr. L. 
Hacamey were for the Tyneside Tramways Co., and Mr. Lloyd, 
K. C., and Mr. Russell for the Newcastle Corporation. 

After considerable consultation between counsel, Mr. Balfour 
Browne said he was glad to say they had arrived at an agreement. 
On the first page of the Bill they had agreed on a clause making the 
agreement arrived at between the company and the Corporation 
and signed ‘July 21st binding on the parties, and this agreement 
would be in the schedule of the Act. This was as to the running 
powers to be exercised. Then with to the question of the 
non-enhanced value, he submitted the following new Clause 18 :— 

“In determining the fair market value of the tramways of the com- 

y under the provisions of Section 83 of the Act of 1901, and 
ection 37 of the Act of 1902, the arbitrator therein mentioned shall 
not have regard to any increase of value in his opinion directly due 
to the use by the company of the tramways of the Newcastle Oor- 
poration under the agreement scheduled to this Act, and not, in his 
opinion, due to any natural, or other, cause affecting the volume of 
the traffic on such tramways.” 

The CHarmman said that they had been furnished with a printed 
copy of the Clause, and he saw that the words, as read by Mr. Balfour 
Browne, differed from the printed Clause. He would like to know 
why there should be any alteration. 

"Mr. Влгғосв Browne said the only reason he knew of was 
to save the face of the Newcastle Corporation. Mr. Browne pro- 
ceeded to go through the heads of agreement as to run 
powers, which were submitted to the Committee at the previous 
sitting, and these, with a few verbal alterations, had been agreed to. 
In the case of dispute the agreement provided for the appointment of 
an arbitrator by the Board of Trade. | 

Mr. Тлгвот said that with regard to the new Clause 18, the 
Corporation took no part in the wording of thst, and, therefore, 
must not be taken to have given their assent. As théy could not 
be the purchasing authority it was not a matter which concerned 
them. 

Mr. BALTOUB Browne said that under these circumstances he 
would ask the Committee to adhere to the ted clause. He 
agreed that it was better that Mr. Talbot should take no part in the 
discussion onthat clause. It was not a matter as between the com- 
pany and the Corporation of Newcastle, but as between the company 
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4 
and the local authorities through whose dis'riots the lines of the 
company ran, and also, of course, for the Committee, 

The Committee accepted Clause 18 as follows :—'' In determining 
{һе fair market value of the tramways of the company under the 
provision of Sec. 83 of the Act of 1901, or Clause 37 of the Act of 
1902, the arbitrator therein mentioned shall not have regard to any 
increase of value in his opinion directly produced by the exercise of 
the powers by this Act conferred upon the company of running 
over and using the tramways of the Corporation, and not in his 
opinion due to any natural or other cause affecting the volume of 
traffic on such tramways.” 

The Bill as amended was ordered to be reported to the House. 

' Brs Ерулвр STRACHEY subsequently reported from the Committee 
on Group No. 9 of Railway Bills: That in the case of the Tyneside 
Tramways and Tramroads (Recommitted) Bill [Lorde] they had 
reconsidered Clauses 15 and 16 of the Bill, and had agreed to the 
following report :— К | 

That an agreement had been come to between the promoters and 
the Newcastle Corporation for the exercise of mutual running 
powers over certain portions of their respective tramways, and the 
Committee had inserted provisions in the Bill for giving effect to 
such agreement, and bad also made provision that no increase in 
the value of the company’s undertaking should accrue by reason of 
the exercise of such running powers over the tramways of the Cor- 
poration in the event of ite sale to the local authorities, 

That there were no other circumstances of which, in the opinion 


of the Committee, it was desirable that the House should be in- 


formed. 

Sir Edward Strachey further reported from the Committee: That 
they had examined the allegations contained in the preamble of the 
Bill, and amended the same to make it consistent with the provi- 
sions of the Bill as reconsidered and passed by the Committee, and 
found the вате аз amended to be true, and had gone through the 
Bill and made amendments thereto. 


MaNoHESTER CORPORATION TBAMWAYS. 


"Turis Bill came before Sir Lewis МсІтег'в Select Committee of the 
House of Commons on Tuesday, 19th inst., when Mr. Lewis COWARD, 
K.C. (for the promoters), said that the Committee would not be 
troubled with the Bill, as all the petitions bad been withdrawn. 
The Bill was referred to tbe Chairman of the Waysand Means Com- 
mittee for consideration. 

The measure deals with the agreement with tbe Ashton-under- 
Lyne Corporation, by which the Manchester Corporation are to 
construct, or re-construct, and electrically equip tne Manchester, 
Audenshaw and Droylsden tramways. There is also an agreement 
by which the Ashton Corporation are to do the same for the Ashton- 
under-Lyne tramways. Both corporations have runniag powers 
over the lines The Manchester Corporation will supply the elec- 
tricity required in Manchester, Audenshaw and Droylsden for 
working and lighting the trams, and the Ashton Corporation will 
provide the same for their district. Power is also sought by the Bill 
for the construction of several lines of new tramways. 


MIDDLESBROUGH, STOCKTON-ON-TEES, AND THORNABY TRaMWAYS. 


- Тнів Bill came before Lord Brougham and Vaux's Select Committee 
of the House of Lords on Tuesday, 19th inst., and was promoted by 
the Imperial Tramways Co., to confer on them further powers for 
the construction of tramways, &c. The new lines proposed by the 
Bill were as follows :—Tramway No. 1 (double line), 1 furlong 4:80 


chains in length, commenciog by a junction with the company’s 


existing line in North Ormesby Road, near Clyde Street, passing 
along North Ormesby Read, Langbaurgh Place, and Smeaton Street, 
in which last-named street it would terminate, at a point near the 
eastern side of George Street. Tramway No. 2 (doubleline) 2 miles 
6 furlongs 8 40 chains in length, commencing by a junction with Tram- 
way No. 1 at its termination in Smeaton Street, and passing thencealong 
Smeaton Street and New Road over the North-Eastern Railway by 
means of а new bridge, tothe junction of Btation Road and Middles- 
brough Road, South Bank, from which it would pass along Eston 
Road, in which road it would terminate near the centre of the 
Grangetown subway. Tramway No. 24 (double line) 1 mile 1:50 
chains long, commencing by a junction with tramway No. 2 at ite 
termination, passing along Bolckow Rcad, Whitworth Road, Bes- 
semer Street, and Station Road, terminating in the Station Road, 
opposite the entrance to Eston Grange Station. Tramway No. 3, 
as originally proposed, was 1 mile 4 furlongs in length, but it was 
amended according to instructions of the Standing Orders Com- 
mittee, In the present Bill it was stated to be 6 furlongs 0°39 
chains in length. It would commence with a junction with the 
company's existing tramway in Middlesbrough Koad, terminating 
in that road at the boundary between Middlesbrough and the parish 
of Lintborpe. Tramways Nos. 4 and 5, short lines, were struck out 
by the Standing Orders Committee. 

The promoters were represented by Mr. Balfour Browne, K.C., 
Mr. Lewis Coward, K.C., Mr. Roskill, K.C., and the Hon. E. E. 
Charteris. | 

In opening the case for the promoters, Mr. Влттосв Browne said 
that it was proposed to run tramways from North Ormesby to 
Grangetown. Ап order for the purpose of applying electricity to 
the existing tramways was obtained in 1897. Tbe promoters now 
proposed to go to the large expense of carrying the tramways over 


the existing railways, and the expense of the work would be further 
increased by the fact tbat the lines would pass through the Middles- 
brough Estate, where there were not yet any public roads. The 
existing roads had toll-bars, for which the owners would have to be 
compensated. The construction of the line was estimated to cost 
£200,000. Where the line passed through Thornaby, the single line 
would be taken up, and а double line constructed.  Tbis work 
would be done entirely in the district of Thornaby, and the new 
lines would not go into Middlesbrough at all. Middlesbrough was 
practically the only opponent to the Bill. In the east side of the 
town, the promoters’ undertaking would run for 325 yards through 
the Middlesbrough district. It had been arranged to pay Thornaby 
£200 per mile in lieu of a share of the profits, and the object of 
Middlesbrough in coming there was to coerce Thornaby into an 
arrangement to buy up tbe promoters’ undertaking in seven years 
instead of 21 years. It would be impossible to construct the tram- 
ways if such acondition were imposed. The promoters were willing 
to place Middlesbrough on exactly the same footing as Thornaby, 
who had now withdrawn their opposition. 

Mr. Hans НАмплон (for the Middlesbrough Corporation) said 
that under the provisional order of 1897 Middlesbrough was entitled 
to £200 a year in res of every roate mile of single or double line 
worked within their boundary by the promoters. 

Mr. Cowanp said that the suggestion was that Middlesbrough 
should be paid £1,000 a year in respect of the 325 yds., and the 
promoters could not to that. After further discussion, it was 
agreed that the Corporation should purchase the 325 yds. under the 
Tramways Act. 

Mr. J. CLIr ro Rosson, the engineer to the scheme, was then 
formally examined, and the preamble of the Bill was found proved. 


ROYAL ARsSENTS. 


AMONG the Bills to which Royal Assent was given on Friday last 
week were the following :— 

Harrow Road and Paddington Tramways Bill. 

Baker Street and Waterloo Bailway Bill. 

Clyde Valley Electric Power Bill. 

Plymouth Oorporation Bill. 

Barrow-in-Furness Corporation Bill. 

Wolverhampton Oorporation Bill. 

Doncaster Corporation Bill. 

L.C.C. Money Bill. bo 

Birkdale Improvement Bill. | 

Southport and Lytham Tramroad Bill. 

Derbyshire and Nottinghamabire Electric Power Bill. 

Leicestershire and Warwickshire Electric Power Bill. 

Charing Oross, Euston and Hampstead Railway Bill. 

Shipley Urban District Council Bill. 

North-Western Electricity and Power Gas Bill. 

Soothill Nether U.D.C. Tramways Bill. 

Glasgow and South-Western Railway Order Confirmation Bill. 

South-Western and Isle of Wight Junction Railway (Extension of 
Time) Bill. | 

Govan Corporation Order Confirmation Bill. 

Electric Lighting Order Confirmation (No. 5) Bill. 

Leith Corporation Tramways Order Confirmation Bill. 

Paisley District Tramways Order Confirmation Bill. 


liford Urban District Council Bill.—When this Bill came before 
the Police and Sanitary Committee of the House of Commons on 
Monday, Mr. Vesey Knox, who ap for the promoters, stated 
that all the electrical portion of the Bill had been struck out owing 
to the House of Lords Committee having imposed upon them the 
Bermondsey Clause. The remaining portion of the Bill (street 
widenings and certain police and sanitary clauses) was then con- 
sidered, and the preamble of the Bill was found proved. 


LEGAL. 


Слев UNDER THE LONDON BUrr DN Аст (1894). 


Ar Marlborough Street Police Court on Monday Mr. Kennedy 
heard a summons taken out by Mr. T. H. Watson, the district 
surveyor for the 8t. George’s, Hanover Square, district, against Mr. 
Sclater, an electrical engineer, of 182, Oxford Street, W., for 
failing to give notice of his intention to fix certain woodwork in 
conuection with the rewiring for electric light of No. 36, Ourzon 
Street, W. | | 

Mr. Warsor said that on June 29th last, he visited the house, 
and found men engaged in fixing wood for electric lighting on the 
second floor. Part of the work was the inserting in the wall by the 
fireplace of a wooden box, about 3 in. square by 24 in. deep, for the 
purpose of containing an electric switch. No notice had been given 
of the intention to carry out the said work, and he considered that 
such a work was one that required notice under Sec. 145, Sub-sec. 8, 
of the Building Act. | 

In repiy to the magistrate, Wrrnzss said that the box was let into 
the plaster, and then some of the brick behind was chipped away, 
so as to allow it to lie flush with the surface of the wall. Where 
the box was let into the wall, the brickwork was only 4j in. thick, 
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as there was a flue at the back. The way the box was fixed was 


dangerous, as not only was the thickness of the brick reduced by 
chipping, but it was still further reduced by a hole drilled in the 
brick for the reception of a wooden plug. Such plug would, there- 
fore, be only 14 or 2 in. from the flue, and the Act said that no plug 
was to be permitted within 6 in. of а flue. 

Cross-examined hy Mr. Moors (fer Mr. Sclater): He took the 
measurements himself, but he did not measure the distance of the 
plug from the flue. 

A specimen of the kind of box ured was here handed to the 
magistrate. 

Farther cross-examined: Witness knew that the box had since 
been removed. 

Mr. Moone, addressing the magistrate, contended that the box 
and plug were not woodwork within the meaning of the Act. 

The MacisrsateE said that there were facts in dispute, the distance 
of the plug from the flue, and it was little use arguing until those 
facts kad been cleared up one way or the other. 

Mr. A. W. SCLATEB was then called. Не said that he was an 
Assoc. M. I. O. E., а M. I. . E., and was formerly consulting electrical 
engineer to the School Board for London. He described what had 
been done at the house in question, and said that not more than jin. 
of brick had been chipped away. After he received the first letter 
calling his attention to the matter, he visited the house aud ordered 
the plug to be taken out, and this was done by chipping away the 
brick. It was then found that there was another brick behind. 
Witness produced plans showing the. position of the flues in the 
chimney heart. He was of opinion that the plug was not less than 
9 in. from the flue and was most likely not nearer than 15 in. 

After some cross-examination, the MacreTBATE again remarked 
that it was a question of fact. 


Mr. Мм. GARDNEB, an electric light fitter in the employment of 


Mr. Sclater, corroborated evidence with regard to the removal of 
the plug, and the finding of another course of bricks behind. 


Mr. Moors then addressed the magistrate at some length. He 


said that Mr. Sclater had not been charged with having committed 
any offence other than failing to give notice. He called the 
magistrate's attention to a decision of Mr. Justice Wills in the case 
of Venner v. MoDonnell in which the Judge had said that some 
limit must be put upon the meaning of the word "structure." Не 
asked his Worship to dismiss the application. 

The MAGISTRATE said that he was of opinion that the work was not 


. a work within the meaning of the Act, and that it was not necessary 


- 


for notice to be given. 


Mr. Moons applied for costs, but the magistrate said that he 
could not allow costs. 


CuEPSTOW Gas Co. v. Снервтот ErLkcTBIO Ілантіма Co. 


In connection with this action, which is on the Crown paper list, 
counsel for the Electric Lighting Co. on F'riday last, before Mr. Justice 
Bigham and Mr. Justice Phillimore, sitting as a Divisional Court of 
the King's Bench Division, applied that under the special circum- 
stances the date of the hearing should beadvanced. The action was 
for interfering with the mains of the Gas Oo., and there was а 
penalty of £L per day going on. Counsel for the Gas Oo. did not 
object, but Mr. Justice Bigham said the Lord Chief Justice had 
exhausted the Crown paper list, and he did not think it would be 
convenient to form another divisional court before the Long Vaca- 
tion. He also did not think the circumstances were sufficiently 
pressing to warrant them in taking the course suggested.—The case 
will, therefore, come on for hearing in the ordinary courte. 


» GENEVA TRAMWAYS, 


Mn. Justice WaBRINGTON, in the Chancery Division this week, 


heard the action of Chaplin, Milne, Grenfell & Co., Ltd., against 


L. Нітесь & Oo., in which the plaintiffs claimed rescission of an 


underwriting contract in connection with the promotion of a com- 
pany for the purpose of constructing and working a system of 
electric trams at Geneva, and further claimed the repayment of 
£250,000 which they had subecribed. 

A syndicate, of which the defendants were members, took up the 
original shares in the Swiss company, and provided £300,000 for 
working the scheme. They decided to extend the system, and sent 
а circular letter to members of the syndicate inviting further 
subscriptions to the amount of £550,000. The invitation was not 
responded to to any considerable extent, and negotiations were 
entered into with the plaintiffs, who, on the strength of repre- 
sentations in the circular letter to the effect that the concern would 
realise yearly receipts of 30,000 fr. gross per kilometre, agreed to 
assist the defendants, and actually paid £250,000. The actual 
receipts were much less, and the working expenses much greater, 
than had been represented, and the plaintiffs therefore asked for 
rescission of the contract on that ground, though they made no 
charge of fraud. 

His LonpsHIP gave judgement on Tuesday for defendants with 
costs, holding tbat the circular contained representations of what 


was shown by the reports of others, and not representations of fact 


by the defendants, and could not be relied upon as justifying a 
claim fer rescission. 


Enson & Swan Омгтвр ETAOTRIO Licur Co., Lrp. 


Ix the Chancery Division, on Tuesday last, Mr. Justice Joyce heard 


a petition by this company for the reduction of its capital by writing 
off £58,910. 


deen given to prove negligence. 


Mr. Масхлантин, К C., said the company was formed in 1585; 
since 1901 no dividend had been paid, and large sums had had 
to be written off the capital in consequence of losses. The business 
was that of manufacturers of lamps and appliances for the purposes 
of electric lighting, in regard to which three valuable master 
patents had now expired. 

Mr. Justice Joyce sanctioned the reduction, and directed its 
advertisement for three months, 


BcHuLZ v. Baker, BAUER & Co. 


THIS case, which was heard at the Manchester Aesises last week, 
and was described by Mr. Justice Jelf as one of the most intricate 
he had ever dealt with, was a claim for commission, and there was 
a counter-claim on the part of the defendants for services, &c. The 
plaintiff is the inventor of an electrical accumulator, manufactured 
at Raab, in Germany, and patented in Great Britain and several 
other European countries. The defendants were his agents in this 
country, selling on commission. Under the terms of their agency 
they sold an accumulator to the Batley Corporation. Afterwards: 
disputes arose; the defendants asked for better terms on account 
of the great expense incurred in endeavouring to introduce the 
plaintiff's accumulator, and much correspondence took place, the 
plaintiff holding the defendants to their original agreement. The 
defendants, it appeared, obtained payment from the Batley 
Corporation for the accumulator sold to them, and retained the 


money against the remuneration which they claimed. This the 


plaintiff now sought to recover. The defendants’ claim for 
remuneration was based on a collateral verbal agreement, made in 
Cologne on the occasion of a visit to Germany by Mr. Bauer, namely, 
that his firm should be paid £350 to meet expenses, &c. The judge 
asked the jury to say whether, upon the evidence, the defendants 
were promised the sum referred to on condition of their continuing 
the agency. Other questions involving considerations of law, his 
Lordship said, would be for himself. 

The jury (says the Manchester Guardian) after a short deliberation, 
answered the judge's question in the negative. Judgement was 
thereupon entered for the plaintiff for £520 6s. 8d. on the claim and 
counter-claim. | Ў 


WALLACE v, WESTERN ELEcTRIO Со. AND LONDONDERRY 
| COBPORATION. 


AT the Londonderry County Assizes last week, Catherine Wallace, 
wife of Thomas Wallace, district manager of the Law Life In- 
surance Society, brought an action against the Western Electric 
Co. and the Londonderry Corporation to recover damages for 
injuries received through r ppiag ов the footpath in Bishop Street 
оп the night of January 28th. The case was heard by special iury. 
Counsel explained that at the time the accident occurred the Oor- 
poration were engaged in laying the cables in connection with the 
private electriclighting supply. The footpaths were opened up forthis 
purpose, and the plaintiff alleged that it was owing to the careless 
manner in which the pavement was re-laid that the accident 
occurred. 

For the defendants it was contended that no evidence had 
The work at this place had been 
done in the same manner as it had been throughout the whole city 
of Londonderry, and they would prove that it was done most care- 
fully and expeditiously. 

The jury found for the plaintiff, and assessed damages at £321. 

His LoRpsHIP gave judgement accordingly with coste. 


TONGE v. SALFORD CORPOBATION. 


AT the Manchester Assizes last week, before Mr. Commissioner 
Lawrence, Samuel Tonge, a grocer, of Swinton, claimed damages 
from the Salford Corporation for personal injuries sustained as a 
result of a collision betwen an electric car and his trap. 
The jury found for the plaintiff for £81 16s. special damages, and 
£150 personal damages. 
: Judgement was given accordingly. 


DresMOND v. Cork ErzcrBic Tramway AND Ілантіма Co. 


AT the Cork Assizes last week Miss Н. F. Desmond obtained au 
award of £550 damages from defendants in respect of injuries 
received in а collision that occurred between two electric cars in 
August, 1903. 


Electrolytic Behaviour of Tin, Antimony and 
Bismuth.—K. Elbs and Н. Thiimmel have carried out experiments 
on the dissolution of the above mentioned elements in such 
electrolytes as sodium chloride, sodium sulphate, hydrochloric 
and sulphurio acid, under very different conditions as regards 
current density, temperature and concentration. They find that 
tin always goes into solution at the anode almost entirely in the 
divalent (stannous) state; that only sodium chloride and hydro- 
chloric acid act as electrolytes for antimony, which yields trivalent 
(antimonious) compounds exclusively; and that bismuth behaves 
similarly to antimony. 


H 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING JULY 98TH, 1908. 
Amsterdam.. <n . Value e 


WEEE ENDING JULY 90TH, 1904. 


Amsterdam .. s .. Value £49 
Antwerp. Elec. fuses .. . 272 


Bombay  .. © е oe 
Buenos Ayres " vs .. 49 Bombay  .. . "n 
m Teleph, mat... 987 Buenos Ayres ss ws „ 145 
Calcutta 2s we . 479 š Elec. machinery 1,950 
Cape Town .. <a Vs . 878 Teleph. mat. .. 400 
Co ombo ee ee ee ee 78 Calcutta ae oe Ф е ee 1,842 
Copenhagen. Teleg.cable .. 950 í Elec. machinery 878 
Delagoa Bay is vs „ M i Teleg. mat. .. .. 599 
11 Teleg. apparatus 160 Cape Town .. эз T .. 848 
Durban T T n . . 1,422 б Teleg. mat.. .. 350 
ʻi Teleg. mat. .. 47 Durban " es «а .. 159 
East London v e „ 864 „ Elec. machinery .. 793 
ji Teleg. mat. .. 382 East London T A T 43 
Flushing .. КР es oe 12 Ghent = 8 ih is 10 
Gibraltar. s - . 122 Hamburg. Elec. primers .. 500 
Gothenburg. Teleg. mat. v 2А ü Elec. machin РТ 28 
Launceston .. PH ie ќе 17 Hong Kong .. ee T ss 15 
Lisbon ee ee ee oe 47 Lyttelton ео МО ee . 999 
1 Teleg. mat. .. ) 916 Madras va iS ws . 147 
Madras ә is аа . . 141 si Elec. machinery .. 908 
Malta.. ah zs e Sis 10 vi Teleg. mat. ee 48 
- Teleg. mat... T 48 Melbourne .. $3 x . 128 
Ostend s sė ws А 30 Ostend m Ж Ea - 30 
Paris .. ee oe ee ee 1,804 Otago.. ee eo ee 84 
Perth .. es d vs vs 69 Penang МЕ ; vs 371 
Port Elizabeth .. а .. 110 Elec, instruments 86 
Rotterdam ee us ss 88 Perth .. T “ә vs . 196 
Samarang .. ds ss A" 10 „ Teleg. mat. х тә 56 
Shanghai... - oe „ 201 Rangoon... о Ба .. 109 
" Teleg. mat. .. 102 Riga .. is RS sè . 145 
Singapore .. Vu ys ja 61 RioGrande .. T xx . 211 
i Teleg. mat... oe 89 Rio Janeiro .. ee ia es 84 
Sydney Wa B9 it Teleg. apparatus .. 57 
} Teleg. mat 1,227 i Telephones.. . 800 
Wellington... .. .. 198 | St, Petersburg .. . .. 499 
Yokohama ae és . 840 M Teleg. mat. T 60 
Santos Va vs só 10 

Shanghai... - es Su 18 

i Elec. machinery .. 850 

Singapore .. s © s 14 

Sydney a i ar .. 762 

m Elec. machinery .. 999 

hi Teleg. mat. T 40 


s Teleg. cable „ 66% 
Tokio. Elec. cable ag . 2,090 


Toronto. Elec.cable .. .. 1,088 
Vancouver. Sub. teleg. cable.. 6,100 
Yokohama .. T T . 222 
Total  .. £9,708 Total £25,090 
| Foreign Goods Transhipped. « 

Cape Town. Elec. appar, Value £273 East London. Elec. mat. Value £800 
б Telephones . . 11 Calcutta. Elec, apparatus 25 
Rangoon. Teleph. apparatus.. 985 

Rio Janeiro. 217 Ida. fir teleg. Å 

| poles ee eo ee ee — 
— — | — 
Total oe ө 21.466 ! Total oe 0 0 £1,810 


Rules for Electro-Motors.— The following . revised 
rules for motors in textile and corn mills, and other places where 
the motors are exposed to dust and flyings, have been issued by the 
Associated Fire Offices :— 

1. Motors, when not in an engine room or in a separate com- 
partment expressly set apart for their use and built of or lined with 
incombustible material, must be completely enclosed in an efficient 
metal case forming part of the designed construction thereof. 

Ventilation by direct communication with the outer air, or by 
openings in the vertical portion of the metal case protected by two 
thicknesses of approved wire gause, is allowed. 

Induction motors may have unprotected ventilation openings in 
their metal cases, the superficial area of each opening not exceeding 
4 in., and the openings being at least ] in. apart. Slip rings and 
brushes or any other sliding contacts must be completely enclosed 
in metal cases. 

Inspection holes fitted with plate glass are allowed. 


2. No unprotected woodwork or combustible material must be 


within 18 in. of any motor, and wood flooring beneath any motor 
must be protected by а sheet of metal. 

3. The motor pulley (or other mechanical device for transmitting 
power from the motor) must be external to the metal case enclosing 
the motor. Only the sbaft and the connecting conductors may be 
carried through into the metal case or through the wall of the com- 
partment. No belts, ropes, or other corresponding gear may be so 
carried. Nors.—Holes іп the case to admit connecting conductors 
must have proper bushings, and exposed terminals must have 
proper protecting caps fitted, to prevent short-circuiting. Each 
connecting conductor must be provided with a proper switch and 
proper cut- out. 

4. Dynamos must be treated as motors. 

5. Resistances and starting transformers must be similarly 
situated, and must be enclosed as required for motors. 

6. All metal cases, tubes, &c., must be efficiently connected to 
earth. 

7. Motors mast not be supplied with current from dynamos or 
conductors having an earth return. 

It will be seen that an important concession is made in rule 1, 
which allows induction motors to be provided with unprotected 
ventilating openings 4 in. square or d in. diameter. 


The Cape of Good Hope.—The Customs authorities 
of the colony of the Cape of Good Hope have lately given a decision 
to the effect that “cut-outs, electrical fittings," are to be classified 
under No. 144 of the Таг, the duty being 10 per cent. ed valorem. 


Ediswan Novelties. — Amongst other new electric 
lighting accessories of the Edison. & Swan United Electric Light 
Co., Ltd., those illustrated herewith are of interest. Fig. 1 shows a 
section of a two-way “ Wedge-Tamler " switch of the pear pattern, 
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two-thirds full size. This is suitable for high-voltage circuits, 
having а quick and long break, while the chamber is lined with 
asbestos and mica. Fig. 2 shows А dust and damp proof adaptor, 
consisting of an india-rubber washer fitted on & brass liner, which 
slips over the holder, as shown in the illustration. The lamp cap 
is pushed through the hole in the washer, which closes upon 
the neck of the bulb and makes а tight joint. Fig. 3 
illustrates a two-pin wall socket, with “8” insulators of white 


porcelain. When the cover is in place, the live parte are completely 
enclosed in separate compartments. A large variety of other 
accessories, covering almost all possible requirements from lamp- 
holders to switchboards, are described and illustrated in Section 
III of the 1904 catalogue, which has recently been issued, and can 
be had on application at Ediswan Buildings, Queen Street, Е.С. 


Paterson Purifiers.—A mong recent orders received by 
the Paterson Engineering Co., Ltd., for their boiler-feed purifiers 


are the following :— 
Baboock & Wilcox, Ltd., greasy condensation water purifier for Н.М. Dock- 


yards, Pembroke. | 
Edwin Danks & Co., Ltd., greasy condensation water purifier for Н.М. Dock- 


yards, Chatham. | 
Belliss & Morco n, Ltd., for their Ledsam Street works. 
Ealing Electricity Works, combined exhaust steam heater, softener and con- 
densation water purifier, (This is a duplioate of the plant supplied last year.) 


Bankruptcy Proceedings.—A receiving order has been 
granted against Harold Powell, electrical engineer (lately com-. 
mission agent), of 47, Northumberland Street, Derby, on his own 
petition. 

Ata meeting of the creditors of Jas. Wm. Hunter ard Albert 
Clapham, trading as the Yorkshire Motor Car and Electric Engi- 
neering Co., at 101 and 103, Kirkstall Road, and 8, Queen Victoria 
Street, Leeds, a statement was presented showing liabilities 
amounting to £3,106 1s. 8d.; asseta, £2,220 9s. 10d., and a deficiency . 


‘of £885 lis 10d. A composition of, 53. іп the £ was offered, 


but not accepted, and it was resolved to ask debtors to file their 
petition in bankruptcy. . 

The estates of J. Pearce & Co., electrical engineers, 212, Bath 
Street, Glasgow, and H. J. Robertson and J. Martin Carr, were 


sequestrated on July 23rd. 


Embezzlement. — At Barnstaple on Friday, Edward 
Eyes, manager of the Barnstaple branch bnsiness of Messrs. Н. A. 
Willey & Co., Ltd., electrical engineers, of Exeter, was charged 
with embezsling £36 10s. 6d. Accused had only been in the 
employ of the prosecutors for a year,and a plea of guilty was 
entered. It was stated that the total defalcations amounted to 
4180. Prisoner was sentenced to four months’ hard labour, 
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New Motor Starter.— The Sunbeam Lamp Co., Ltd., 
of Gateshead-on-Tyne, are placing upon the market an improved 
motor starter for direct current shunt motors, made by Messrs. 
Reyrolle & Co., for whom they are the sole selling agents. It is of 
the n Controller” type, and is designed to meet severe conditions of 
service. It is similar in external appearance to a tramway motor 
controller, and is suitable;for use on outside work, in shipyards, &c., 
where reliability and durability, combined with ease of manipula- 
tion, are of the first importance. The apparatus is totally enclosed 
in an iron case, and is thus weather and rain-proof. The terminals 
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BaYROLLE'S MOTOR STARTER. 


are all contained in а porcelain block, and connections ma 

be made without removing the cover; & double-pole Price is cone 
tained in the starter, so that all the motor connections are Dead ” 
when the starter handle is in the “Off” position. The resistances 
are self-contained and of the Reyrolle special patented design. The 
apparatus is entirely self-contained ; no further fuses or switches 
are required for connecting a motor to the supply mains. А reliable 
interlocking arrangement prevents the starter handle being left in 
an intermediate position, and a similar arrangement prevente the 
armature circuit being closed if the field circuit be broken. 


Screw Guy Anchors.—A very useful device for staying 
poles for overhead telegraph, telephone, electric traction, or power 
circuits &o., is being brought out by Mr, Fred. J. Down, of 6, 7 & 8, 
Crutched Friars, E.C. These little screw anchors afe made in six 
sizes, from 3} in. to 12 in. in diameter, holding strains from 5 to 60 
tons respectively, and all digging, filling and tamping is avoided. 
They screw in at any angle desired, and so quickly, that their whole 
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Types ОР SCREW GUY ANOHOR. 


cost is practically saved owing to the short time and small amount 
of labour required fo fix them, the largest size being installed in 20 
minvtes. Although so hard to pull out, they can be screwed out in 
а few minutes, leaving scarcely any mark behind them. This is 
handy, if on private property, or if a pole line is to be shifted. 


They are equally convenient for staying large iron chimneys, der- 
ricks, &c. The three smaller sizes, and the rodless anchor, are 
screwed in with & special wrench; the larger sizes have strong 
enough shanks to be screwed in without one. 


Universal Patent Brush Gear.— We mentioned in 
our articles on the Colliery Exhibition this novel brush gear, which is 
being introduced by Mr. Archibald Campbell, of 27, Chanoery Lane, 
W.C. The following particulars of its oonstruction will probably be of 
interest to our readers. In the accompanying illustration, B is a set 
pin which passes through the rocker or brush holder carrier, and 
which is uninsulated from the rocker, but insulated from the brush 
box с by means of а washer and sleeve р, and a cover E for the nut 
¥ into which the set pin is screwed. The brush box с is provided 
with a slot in the shoulder so as to permit of radial adjustment. 
The copper-plated brush d has soldered to the top of it a 


UNIVEBSAL PATENT BRUSH GRAB. 


contact plate, carrying a soft flexible conductor soldered 
into the lugs at its corners, and in the body of it 
is clamped a copper contact plate for making contact with the 
brush box c. This plate is clamped up between the spring bracket 
н and the brush box c by means of a set pin 1. Pressure is brought 
to bear on the top of the brush by a finger J, held in position by a 
spring K, with adjusting sctew and nut L. The hinge between the 
bracket and finger is formed by а stud, м, with two grooves, one for 
the bracket and one for the finger. One of these grooves is closed 
over the finger, securing the stud in place. It is a tight fit for the 
slot in the bracket. The bracket н and finger J are made from steel 
stampings, and it will be seen that the bracket and finger are 
attached to the brush box by a single screw, on easing which, by 
means of a tommy provided with the brush gear, the brush can be 
removed from the holder for inspection or renewal. It will be seen 
that the essential conditions for success are complied with, the 
brushes апа gear being light, adjustable, accessible, well insulated, 
and wellconnected with the current-carrying parts. 


Catalogues and Lists. — We have received from 
Mrzssas. W. T. Grover & Oo., LTD», of Trafford Park, a copy of 
their excellent revised catalogue of electrical wires and cables, 
which has lately been issued. In addition to the inclusion of their 
well-known vuloanised rubber cables, several new features have 
been introduced, notably the classifying of their various types of 
“ Diatrine" paper lead-covered cables for lighting and power 
mains, suitable for either low or high voltages. These cables, it is 
announced, can now be subjected to Glover's patented method of 
testing by hydraulic pressure, which they claim to be more effective 
than the usual 24 hours’ water immersion test. Among the several 
types of cables recently introduced by Mesers. Glover, are their 
" Diatrine Paper Leadless” cables, for underground mains and 
mining work; Bitumen Insulated” cables, specially suitable 
for solid systems; Leather Sheathed " cables, specially suitable for 
rough usage; Fire Resisting” cables; for switchboard connections 
for train, theatre, and ship lighting, &с. (It is reported that 
some thieves recently stole some of Glover’s fire-resisting cable, and 
tried to burn it; the cable, however, was uninjured.) A bandy 
finger index separates the various sections. As usual there are 
valuable tables, giving details of conductors, differences of wire 
gauges, also Institution rules, conversion tables, dc. 

Messrs. Өтммонюов BROS., Lro., of Newton Street, High Holborn, 
have brought out а new catalogue of their electric light fittings. It 
is divided up into two sections, one illustrating the various types of 
picture lighting, bracket, electrolier and other types of fittings which 
they hold for hire for temporary lighting, and the other showing 
the various designs held for sale, and giving their prices. 

Masses. Н. T. Воотнвоүр, Нүзгор & Co., of Rimrose Works, 
Bootle, are circuleting а new illustrated price list of their E type 
continuous current shunt-wound motors, type 8 direct-coupled gene- 
rators, steam engines (high-speed vertical) for dynamo driviug, also 
electric lifts, winches and water-tight motors. Fall specifications 
of the motors and generators are given. 

The GzxEBAL Егествіс Co.’s July Progress Sheet contains 

ulars of а new pattern switch and cut-out board. The fuse 
terminals of these hoards are each mounted on separate china slabs, 
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and are constructed with a view to allowing easy and effectual re- 
placement of fuses. They are intended for circuits up to 250 volts. 
Several novelties in adjustable brackets and shelf clips for electric 
light fittings are also iliustrated. A new form of protected wall 
plug is shown, and new prices are given of screwed brazed “ Union " 
steel conduit. 

A list of their type No. 93 Mordey's patent fuses has been 
received from Mrssas. Ernest F. Moy, Lp. 

Mr. 8. W. Cuttriss, of Prudential Buildings, Park Row, Leeds, 
bas written a pamphlet on “The Industrial Application of Electric 
Motors,” and in the course of some 13 pages, he endeavours to “ place 
before the practical business man a few facts and figures 
the result of actual experience—which it is hoped will 
prompt him to study the matter (electric driving) more 
thoroughly.” A page of definitions of electrical terms, some 
comments on the efficiency of electric motors, the economy of elec- 
trio driving, methods of charging, cost of electric generation, and 
the development of electric power supply companies—these are the 
sections of the subject touched. The section which discusses the 
supply of electrical energy from town mains gives some figures 
showing the number and н.р. of motors on circuit in connection 
with seven Yorkshire municipal systems, but in the case of Bheftield 
more up-to-date figures might have been quoted; 106 motors repre- 
sents only about one-fourth of the actual total at the present 
moment. That, however, is but a small detail when the general 
object of the pamphlet is borne in mind, i.e, to show the power- 
user what he stands to gain by the substitution of electric for the 
older forms of driving. 

From the IncanprEscent LAMP CENTRAL SALE OrricE in Berlin 
we have received particulars of prices of their incandescent lamps 
ranging from 5 to 32 c.P. in various shapes and for various 
voltages. 

Messrs. JoHN Lana & Sons, of Johnstone, have issued a new 
edition of their catalogue of lathes. Their patent variable speed 
drive is now fitted to all sizes of lathes manufactured by them. 
The list contains а large number of excellent half-tone illustrations 
of the machines which are described in its 100 odd pages. 

Messrs. MoxrR-CALLOW & Co., of 6, Ludgate Broadway, T. C., 
send us a leaflet describing their Perfecta apparatus, including 
lift controllers, electric pulley blocks, and patent reducing gears, 
with prices, 


Annual Outings.— In pleasant weather on Saturday 
last the staff of the Sunbeam Lamp Co. went picnicking to Mitford 
-~a delightful suburb of Morpeth. The party, which included 
the secretary, Mr. T. J. Grainger, and the assistant manager, 
Mr. Herbert Edmundson (the managing director being away on 
holiday), left the works in brakes. A substantial tea was arranged 
at the “ Plough” by the accountant (Mr. Berresford), at which Mr. 
W. Young proposed the “ Continued Success of the Firm.” Mr. 
Young observed that their recent achievements augured favourably 
for that success, and, in responding, the secretary and assistant 
manager both spoke encouragingly of the future. Thanks were 
tendered the directors for the contribution they had made to the 
day's pleasure. Jest and song followed the toasts. : 

On Saturday, 16th inst, the Kensington branch employés of 
Rawlings Bros, Ltd., held, their annual outing at Taplow, where 
over 100 sat down to dinner. After the repast there was the usual 
toast list, and the speeches were brief, as the rest of the day was to 
be spent on the river in a steam launch. Mr. W. R. Rawlings, 
managing director, spoke of the prosperous position of the firm in 
spite of keen competition, and regretted there was not а better 
representation of the employés, owing to the special duties which so 
many bad to attend to. Competition was getting worse and worse 
every day, but the public were beginning to know that it was not 
always the lowest price which was the cheapest. The party joined 
the steam launch a5 2 o'clock, and, spent about 6 hours on the river 
in excellent weather. After tea the prizes were distributed by 
the chairman to those who were successful at the sports which 
were held in the morning. After complimentary votes of thanks 
to the Committee and Mr. Banister, the secretary, the party 
returned home, the office staff by motor-cars, and the works 
staff by train, after having spent a most enjoyable day. The 
ladies spent a very pleasant day at Herne Bay. 

The Electrical Co., Ltd., held their outing on Saturday, July 23rd, 
when a trip by rail from Waterloo to Staincs, and by the launch 
Balmoral to Bray Lock and baek, took place. Luncheon was served 
on board, and on the return to Staines, dinner, to which some 75 
eat down, was served at the Bridge House Hotel, under the 
chairmanship of Mr. Btottner, the general manager, who was sup- 
ported by Mr. Loewi, the secretary. 

The annual sports in connection with the Southport Corporation 
Electric Tramways employés took place at Kew Gardens, South- 
port, on Wednesday and Thursday, 20th and 21st insts. About 230 
employés took part. 

On Saturday last, the 23rd inst., the staff and employés of 
Mesers. J. J. Marr & Co., electrical engineers, Moorfields, Liverpool, 
had their annual picnic, leaving Liverpool by train for Windermere, 
and proceeding thence by steamer to Ambleside. Dinner was served 
at the Queen's Hotel. The afternoon was devoted to boating on 
the lake and exploring the beauties of the neighbourhood. After 
tea the party drove to Windermere in coaches. 

On Wednesday, July 20th, the second half of the employés of 
the Hastings Corporation Electricity Department had their first 
annual outing. They proceeded wid the Sedlescombe Road to 
John's Cross, where breakfast was served. After dinner a game of 
cricket, " married v. single," was played, and resulted in a win for the 
single members by 63 runs to 16. 

The Swansea clerical and operating staff of the National Tele- 


phone Co, had their first annual picnic on Saturday last to 
Parkmill. 


Dissolutions and Liquidations.—A meeting of the 
Electric Magnetic Traction Co. is to be held at Hamilton House, 
Bishopsgate Street, E.C., on August 26th. to receive an account of 
the winding up from the liquidator, Mr. J. H. Howard. 

Messrs. W. F. Ibbotson and R. Green (Ibbotson & Green, elec- 
с and mechanical engineers, Sheffield), have dissolved partner- 
ship. 

A meeting of the Doe Portable Electric Light and Power Syndicate 
is to be held at 122, Cannon Street, E.C., on August 30th, to hear an 
account of the winding-up from the liquidator, Mr. J. E. Ward. 


Book Notices.—“ Proceedings of the Physical Society 
of London." Vol. XIX.—Part II., July, 1904. 

“ Die Vagabundierenden Strome Elektrischer Bahnen." By Dr. 
Carl Michalke. Brunswick: Friedrich Vieweg & Son. M. 9.50 

“ Loci in Mechanical Drawing," By Alex. MacLay, B. Se. Part III. 
—Piston Acceleration. Manchester: The Technical Publishing Co., 
Ltd. 28. 6d. net. 

Transactions of the American Electro-Chemical Society.“ Vol. V. 
1904. Philadelphia: By the Society. $3.00. 

“The Physical Review." July, 1904. London and New York: 
MacMillan & Co., Ltd. 

“ Coke Ovens and Their History." By P. J. Mallmann, M.A. A paper 
read before the Cleveland Institution of Engineers, Middlesbrough, 
April 18th, 1904. From the author, 114 and 116, Victoria Street, 
Westminster, S. W. : 

“ Ап Imperial Clearing House.” By John Macaulay. Newport 
(Mon.): Mallock & Sons. 1904. 

* Electrical Motor Installations.” By F. J. A. Matthews. А book 
for factory owners and other users of steam power. Manchester: 
The Scientific Publishing Co. 2e. 6d. net. : 

“Quarterly Bulletin of the American Institute of Architecte," 
January to April, 1904. Washington, U.S.A.: Glenn Brown, Soc.; 
the Octagon. 


Brush Contracts.—The Brush Electrical Engineering 
Co., Ltd., have secured the following contracts :— 


Auckland Electric Tramways Co., one 70-&«. booster. 
City of Birmingham Trumways Co., two 100-&«. dynamos. 
Lincoln Corporation Tramways, eight car bodies und trucks. 


Fire.— Reuter reports that the great electric cable and 
wire factory of Mesars. Felten & Guilleaume, at Bt. Petersburg, was 
destroyed by fire on Tuesday. The loss is estimated at £250,000. 
Among the property destroyed wasa large quantity of cables and 
conducting wires for torpedoes and mines ordered for the Baltic 
Squadron. 


Trade Announcements.—The 'l'udor Accumulator Co., 
Ltd., notify that they have come to an arrangement with the Aoct- 
mulatoren-Fabrik A.G., of Berlin and Hagen, and with other manu- 
facturers of Tudor storage batteries on the Continent, in accordance 
with which the whole of the export trade of Tudor accumulators iu 
future will be dealt with by the Tudor Storage Battery Export Sya- 
dicate, Milton House, 35, Surrey Street, Strand, W.O. All commu- 
nications concerning Tudor accumulatore for export should be sent 
to that address? The management of the office is in the hands of 
Mr. E. G. Lind, A. M. I. E. E. | 

The address of the Nortbampton Corporation Electric Tramways 
Department (engineer's offices), is now Power Station, Castle 
Street, Northampton,” instead of Guildhall, Mr. Joseph McMahon 
is the borough electrical engineer. 

The Ajax Electrical Co. has removed its offices and stores from 78, 
North Street, Barking, to Ajax Works, Stanley Road, Ilford. It 
still has branches at Barking and Seven Kings. 


Diesel Engine Test.—We are informed that at a recent 
fuel consumption test of a Diassl engine of 160 в.н.р. output, the 
extremely good figure of 0°37 Ib. of crude petroleum per B.H.P.-hour 
was obtained. This is equal to one-twelfth of a penny per B.H.P.- 
hour with oil at 42s. per ton. b 


For Sale. — Manchester electricity department is open to 
receive offers (up to August Ist) for a large number of old meters of 
the Ferranti, Thomson, and other types. 


Cape Town Exhibition.—It is announced that the lust 
day for receiving applications for space in the Cape Town Inter- 
national Exhibition for Europe is August 15th. 

Germany.—So far this year there has been a noticeable 
increase in the exports of electrical machinery from Germany, the 
returns for the four months ending with April last, showing a total 
of 4,370 tons, as compared with only 4,005 tons in the correspond- 
ing four months of 1903. 

A company has just been formed in Berlin, with a capital of 
£6,750 to be known as Die Electromobile Gesellschaft to under- 
take the construction and operation of electrical motor broughams, 
using the Hagen type of accumulator. 


Belgium.—A company has just been formed in Brussels 


. with a capital of £120,000, to be known as La Société de Construc- 


tions Electriques de Charleroi. The new concern has been formed 
to acquire and carry on the Dalait electrical engineering works at 
Marcinelle and Jeumont. It is reported that the company has con- 
tracts in hand for the establishment of central stations at Liege, 
Charleroi, Ottignies, Hal and Haren. 
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Imports of Foreign Electrical Machinery.—The 
imports of foreign electrical machinery into this country were on 
rather a larger ecale than usual, amounting to £54,633, as compared 
with £35,887 in the preceding month, and £52,497 in June, 1903. 
The aggregate imports for the six months ending with June last are 
returned at £269,444, which contrasts with £313,002 in the corre- 
sponding six months of 1903. 


Australia.— The Australian Customs authorities have 


lately given a decision to the effect that Fuses, porcelain,” are to 
be classified as electrical fittings, and to be admitted free of duty. 


LIGHTING AND POWER NOTES. 


Barnet.—Notice of the intention of the U.D.C. to 
transfer its prov. orders to the North Metropolitan Electrical Power 
Distribution Co., Ltd., is given in the London Gazette. 


_Birtley.—The U. D. C. has requested the Birtley Iron Co. 
to quote terms for sopplying electricity for 200 public lamps. 


Boston.—The borough engineet's report on the proposed 
electric lighting scheme recommends a generating station adjacent 
to the dock, and convenient to the railway, on land belonging to the 
Corporation. He proposes laying mains through tbe principal 
streets, and the cost of the scheme would amount to £17,263. 


Chester-le-Street.—The R.D.C. has resolved to oppose 
the application of the County of Durham Electrical Power Distri- 
bation Co. for & prov. order for electric light, on the ground that 
if sanction were given to a syndicate the proposals of the County 
Council to foster a county scheme would be hampered. 


Cleethorpes.—The U.D.C. has applied to the B. of T. 
for а further extension of time in respect of its E.I.. order. 


Dewsbury.—Strong representations have been made to 
the Corporation by the local tradesmen's association respecting the 
charges for electricity. Recently the association appointed а com- 
mittee to inquire what the charges were in other towns, which now 
reports that, without exception, the price at Dewsbury is above that 
of neighbouring towns. The charges are not only higher than those 
of towns, such as Leeds, Bradford, Halifax, and Wakefield, 
but also higher than those of Heckmondwike, Morley, and Batley. 
The Corporation has been asked to make a reduction, and the Gas 
апа Electricity Committee has the matter under consideration. 


Dublin.—On the 21st inst. a L.G.B. inquiry was held 
into the application of the Corporation for various loans, including 
one of £21,000 for extra expenditure on the Pigeon House gene- 
rating plant. Opposition was offered by Mr. J. A. Rynd, on behalf 
of Mr. J. L. Mahon and Mr. Henry Forbes, who contended that the 
application was irregular. The inspector decided that there had 
been no definite resolution of the Council for the loan in question, 
and that the Corporation would have to hold & meeting and pass a 
resolution ordering application for & loan of £21,000, and then apply 
for the holding of ancther inquiry. 


East Ham.— The U.D.C. resolved, on Wednesday last 
week, to apply to the L.G.B. for sanction to borrow £10,000 for 
E. L. purposes. 

Fort William (Bengal Presidency) .— The recently 
completed electrical scheme at the Fort comprises a small generating 
station containing three Allen - Siemens steam dynamos, two of 80 Kw. 
and one of 40 xw.; two Crompton balancers in the engine room, 
five loco. boilers with a working pressure of 150 Ibs. per sq. in., two 
feed pumps, а feed water hester and surface condenser are also 
installed. The distribution of current is carried out by means of 
overhead bare copper wire, some 16 miles being used, and the 
system employed is the three-wire, with 440 volts across the outers. 
Some 2,000 lights, 360 ceiling and 70 table fans are at present in 
use, and the punkahs throughout are to be worked electrically. The 
greater portion of the plant has been imported and erected by the 
Military Works Department. | 

Frome.—The U.D.C. has decided to borrow another 
£5,000 for electric light purposes. 


Germany.—The municipal authorities of Liegnitz have 
just voted а sum of £5,000 for the extension of the electric lighting 
works in the town. 


Geole.—A L. G. B, inquiry was held on the 20th inst. into 
the application of the U.D.C. for sanction to borrow £1,000 for 
electric lighting purposes, &c. 


Littleborough. — The U.D.C. is negotiating with the 
Lancashire Electric Power Co. for the supply of electricity for 
lighting purposes. 

London.—STEPNEY.—An explosion occurred in Mile 
End Road on the 28rd inst., through, it is stated, the fusing of the 
electric light mains. А hole about 20 ft. in circumference was 
made in the street, and several persons are stated to have been 
thrown down by the shock. 

Br. PANCBAS.—It was reported to the B.C. on 26th inst, 
that the taxed costa of the plaintiffs in the recent action of Colwell 
and Others v. the Borough Council, which would have to be paid 
out of tbe electricity account, amounted to £1,060. An application 
isto be made to tbe L.C.C. for an electric lighting loan of £10,000. 


v 

BArrnRSEA.— To prevent leakage into the basement at the generat- 
ing station owing to tidal waters, the borough surveyor has prepared 
& scheme for laying pure bitumen and cement concrete over the 
whole floor area at an estimated cost of £297. Meter testing and 
meter store rooms are to be provided at а cost of £154, and checker 
plating is to be laid down in the boiler room at a cost of £124. 
The Lighting Committee recommends an expenditure of 48, 653 for 
distributing mains and for 170 4-ampere Nernst lamps. 

MARYLERONE.— The Finance Committee of the B.C. reported at 
length on 26th inst., setting out the terms on which the L. C. O. will 
advance the loan of £1,415,000 for E.L. purposes, and stated that 
it had agreed to them. Agreements have been arrived at to 
purchase six properties required for the generating station site at 
а cost of £27,715, with certain fees and expenses. 

HAMMERSMITH.—The river water main is to be extended into 
No. 2 boiler house of the electricity undertaking, at an estimated 
cost of £300. Owing to the projected extensions, the whole of the 
vacant land adjoining the electricity station is to be allocated to the 
undertaking. 


Malling.—The R.1).C. has resolved to oppose the appli- 
cation of the Kent Electric Power Co. for а prov. order for electric 
lighting in its area, unless there is evidence tbat the company 
intends to carry out the work. 


Manchester.—4A few months ago an agreement was made 
between the Gas and Electricity Committees for lighting round the 
Royal Infirmary, to demonstrate that electricity is the more econo 
mical illuminant, and equal to gas in any form. It was agreed that. 
the Electricity Committee should light the Piccadilly side of the 
Infirmary, and that the Gas Committee should light the other three 
sides. The Electricity Committee has now completed its portion of 
the work, and has erected 21 Gilbert enclosed arc lamps in place of 
six lamps of the Crompton and Brockie-Pelltype. The illuminating 
power of the new lamps is from 1,300 to 2,000 candles each. 
The Committee bas decided to replace the arc lamps in Albert 
Square, St. Ann’s Square, and St. Ann's Street with the new type of 
lamp. 


Melbourne.—The annual report and statement of accounts 
of the Corporation electric supply undertaking for the year ended 
February 29th last shows a gross revenue of £64,847, and working 
expenses of £35,267, leaving a gross profit balance of £29,580; out 
of this £12,750 has been set aside for interest, &c.; £3,500 towards 
the sinking fund, and £7,000 to depreciation and renewals, leaving 
a net profit on the year's working of £6,329, as against £1,141 for 
the previous year. The principal items on capital expenditure were: 
for mains, £11,181, and the changing over of installations, £3,622. 
The first item practically completes the undergrounding of the mains 
in the central portion of the city, and the change-over iu this area 
is to be completed during the present year. The revenue from 
private supply shows an increase over the previous year of £1,34) 
(exclusive of labour and sale of material), and that from public 
lighting a decrease of £502. The gross expenditure has decreased 
by £6,084, and the amount transferred to the net revenue account is 
£6,924 in excess of that in the previous year. 

During the past twelve months the undergrounding of the cables 
in the extension area was completed, and good progress made in the 
change-over of consumers from the old system to the new. The 
Council has reduced the price of energy for power from 34. to 2d., 
as from the 1st of last month, and is contemplating making reduc- 


. tions in the charges for lighting, and it is suggested that a maximum 


demand system shall be established at 8d. per unit for the first 14 hours, 
and 2d. after, in place of the flat-rate of 5d. as at present. Mr. Н. R. 
Harper, the city electrical engineer, informs us that the question of 
lamp renewals is now being considered, and at the present time the 
electrical supply department renews about three-fourths of the lamps 
on the circuits, for which an extra 4d. per unit is received. Mr. 
Harper says that he looks upon this work as being one of the most 
important branches attached to an undertaking, as since it has been 
adopted, and the responsibility taken by the department, consumers 
benefit, and the standard of the electric lighting is much improved, 
and there is far less trouble than when consumers bought cheap 
German lamps. A lamp of American make is being used, as, after 
tests, and taking the first cost into consideration, tbe American lamp 
is found to be slightly superior to the English, and much so to the 
Continental A large business is being done in private arc lighting 
for shops, a feature of the shops in Melbourne being the vcrandah 
covering the entire width of the pavement, and this system of lighting 
forms one of the best effects on such thoroughfares that could be seen 
anywhere. Flame lamps are very popular for this kind of lighting, 
no fewer than 200 having been installed during the past twelve 
months, and applications for another 100 have been received. 1920 
"Liliput " arc lamps bave also been installed during the past few 
months. The total number of unite sold during the last financial 
year amount to 3,512,760; the number of equivalent 16-с.р. lamps 
connected was 65,402, and the number of consumers, 1,201. 359 
motors, equal to 756} B.P., were connected; 736 arce, and 2,927 
incandescents, equal to 7,971 16-c.P. were in use for public lighting. 
The maximum demand recorded was 1,630 kw. 


Mirfield.—The U.D.C. has decided to apply for sanction 
to borrow a loan of £4,948 for the laying of mains in the district, in 
connection with the E.L. scheme. The Council is to take a supply 
in bulk from the Yorkshire Electric Power Co. for lighting 
purposes only; the company is to supply energy for power 
purposes, 
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Northfleet.—The U.D.C. has informed the B. of T. that 
it is desirous that the town should be lit by electricity, and that, 
unless the overtures which Gravesend T.C. has made are carried to 
a satisfactory conclusion, the Northfleet order should be acted upon. 
For that purpose, a further extension of time is requested. | 


Norwich.—The Т.С. has paid the sum of £500 to 
Messrs. Cozeus-Hardy & Jeweon in respect of the transfer of the 
undertaking of the Norwich Blectricity Co. to the Corporation, 
including their agents’ charges, the appeal of the company against 
their assessment to the rates, and the dissolution of the company. 


Provisional Orders.—The following companies, &c., 
have given notice that they intend to apply for E.L. prov. orders 
for the places mentioned :— 

Southern District Electricity Corporation.—Denbigh, Bideford, 
Swanage, Congleton, Tewkesbury. 

Mutual Electricity Supply Co.—Rye, Thames Ditton, Bideford, 
Ohingford, Wells, Sunbury, Ludlow. 

Mr. G. Vaughan Fowler, of Warwick.—Fenton, Ludlow. 

County of Durham E. P. D. Co.—Chester-le-Street. 

Electric Supply Corporation.— Herne. Bay, 

Urban Electric Supply Co.—Egham. 

Metropolitan Electric Supply Co.—Sunbury. 

Kent Electric Power Co.—Chislehurst, Northfleet, Foots Cray, 
Malling, Hollingbourne. 

Foote & Milne, Ltd.—Northfleet, Ludlow. 

Lancashire Electric Power Co.—Golborne, Wardle. 

Empire Electric Light and Power Со. — Widnes. 

Shropshire and Worcestershire E.P. Co.—Dawley. 

Messers. Pressland & Frippard.—Swanage, on behalf of the 
Swanage and District Electric Supply Co. 
The Kingsbridge and District Electric Light Co., the Abingdon 
Electric Supply Co., and the Stratford-upon-Avon Electric 
Supply Co. 


Ravensthorpe.—The U.D.C. has decided to apply to 
the B. of T. for an E.L. prov. order. It is stated that if the order 
be obtained, energy will be taken from the Yorkshire Electric 
ioe Co., whose generating station at Thornhill is nearing com- 
pletion. 


Rawtenstall.—At a meeting of the General Purposes 
Committee held on the 19th inst., it was resolved that a supply of 
electricity in bulk be obtained from the Lancashire Electric Power 
Oo., for a period of five years provided suitable terms can be 
arranged; that the town.clerk make application to the L.G.B. 
for sanction to the borrowing of £12,000 for the purpose of putting 
in force the Rawtenstall Electric Lighting Order, 1899, and that 
Messrs. Lacey, Billar & Leigh prepare the plans and estimates 
required in connection with the application. 


Salford.—The annual return of the electricity under- 
taking for the year ending March 31st, 1904, shows that 
the revenue amounted to £66,813, the total working costs 
to £23,952, and financial charges to £31,085, leaving a profit 
balance of £11,774. It was decided to allocate £8,000 to 
reserve, £2,394 to cover the previous year’s deficit, and to contribute 
£1,380 in relief of the rates. The number of units sold amounted 
to 7,481,617, as compared with 4,763,623 in the previous year. The 
load factor rose from 22 to 264 per cent., and some 2,002 н.р. of 
motors are connected up, some 954 H.P. being on hire. A contract 
has been entered into for supplying energy to a company employing 
motors aggregating 600 H. P., including a 400-Н.р. motor for 
driving a rolling mill, and a further 3,000 н.р. of machinery is to 
a кре with energy by contract with the Manchester Ship 

a о. 


Shildon.—The Northern Counties Electric Supply Co. 
has informed the U. D.C. that it has secured a new aite for the eleo- 
tricity works, which will be completed without delay, and in view 
of this the Council has decided not to proceed at present with the 
action now pending against the company. 


Southampton.—On July 21st a L.G.B. inquiry was 
held relative to the application of the T.C, for a loan of £2,000 for 
mains and service extensions for two years. There was no 
opposition. ' 


Spain.—La Sociedad Electrica de Cenia has applied for a 
concession to erect overhead lines to transmit electrical energy to 
Vinaros and Benicarlo for lighting purposes. : 


Stourbridge.— Two companies have notified their 
intentions to apply for prov. orders for electric lighting in the 
Council’s area, and the B. of T. has deferred consideration of the 
question of revoking the Council's electric lighting order for 12 
months. Notice has been given to the Bromsgrove R. D. O. of the 
- Council’s intention to ask for a prov. order to confer extended 
powers. A draft agreement has been submitted by the Midland 
Electric Corporation for Power Distribution for the proposed 
supply of electricity in bulk to the Council. 


Sydney.—The resident engineer has recommended the 
Council to prepare plans and estimates for extending the electric 
light to the boroughs of Glebe, Paddington, and Newtown. 


Townsville (Queensland).—Mr. J. Williard, of Sydney, 
has been granted permission to put down a plant for an electric 
lighting and tramway system for the district, and specifications are 
now being drawn up. | 


м 


Walthamstow.—The U.D.C. has decided to light 
Farnon Avenue by electricity at a cost of £151. 


Ware.— The U. D. C. has sealed an agreement with the 
North Metropolitan Electrical Power Distribution Co., Ltd., for a 
supply of energy for lighting purposes. 


West Ham.— On 26th inst. the borough treasurer 
submitted to the Corporation the accounts of the electrical under- 
taking for the year ending March 31st last. The expenditure on 
capital account during the 12 months amounted to £83,342, bringing 
the total capital outlay up to £268,511. The gross income was 
£30,363—£25,000 from private lighting; from public lighting, 
£3,096 ; power, £1,514; and traction, £210. The expenditare, 
including interest and instalments of loans, exceeded the income by 
£3,788. There was a credit balance of £1,689 from the previous 
year, and it was recommended that the deficiency thus unprovided 
for (£2,099) be made good from the general district fand. Fortwo 
years £1,000 had been set aside to a reserve fund; the result of the 
past year's working does not allow of any sum being placed to 
reserve. In explanation of the deficiency, it was stated that the 
new generating station at Canning Town was in operation during 
the latter part of the year, as well as the Abbey Mills Station, 
the additional expenditure, with the additional repayment of capital 
and interest, being necessarily out of proportion to the increase in 
income. 


Wrexham.—The L. G. B. has sanctioned a loan of 


£5,60) for the purpose of extending the electric light works and 
cables of the Corporation. 


York.—The formal opening of the extensions at the 
Corporation electricity works took place on the 18th inst., the cere- 
mony being performed by Mrs. Н. V. Scott, wife of the Chairman 
of the Electricity Committee. 


TRAMWAY AND RAILWAY NOTES. 


Derby.—The new municipal electric lines їп London 
Road and Osmaston Road were to beformally declared open on 
Wednesday. : 


East London Railway.—Speaking at the half-yearly 
meeting of this railway on the 26th inst, Mr. A. E Gathorne- 
Hardy said :—As to the probable electrification of their railway, he 
regretted to say that no progress was being made at present. He 
failed to see how they could be left out of the scheme when the 
electrification of the Metropolitan and District lines were entered 
upon. The report was adopted. 


Glasgow.—The question of the provision by the Tram- 
ways Department of a tramway car siding in Bt. Vincent 
Street, one of the most important routes on the system, has 
been considered, and a plan prepared by the Department 
has been submitted and approved, on condition that no part 
of any car be allowed to remain stationary within a distance 
of 30 ft. from the west building line of Renfield Street, and that the 
master of works be instructed to have that portion of St. Vincent 
Street, between Renfield Street and Hope Street, paved with wood. 


London.—The Highways Committee is asking the L.C.C. 
to vote the sum of £4,960 in order to provide roof covers for 60 of 
the electrical cars, in addition to those already so fitted. The 
estimated cost per car is about £80, but the Committee are advised 
that the use of roof covers in the winter months considerably adds 
to the earning power of the tramways. 


Newcastle-on-Tyne.—At a meeting of the Finance Com- 
mittee of the Oorporation held on the 21st inst., the tramways 
estimates, which had been circulated among the members of the 
Committee, were considered and adopted without alteration. They 
show an estimated income of £206,400, and working expenses, in- 
cluding repairs, of £139,125. Interest and redemption are estimated 
at £64,734, making altogether £208,859. The estimated credit 
balance is £2,541. The Tramways Committee, in adopting the 
estimates, resolved that a renewal fund shall be created, and that 
last year's surplus shall form the nucleus of it. The Committee 
a dip that by a thorough revision of the whole system to consider- 
ably augment the fund year by year. The treasurer stated that the 
estimated balance of £2,541, which appears as a credit, is subject 
to qualification; it appears that the whole of the rent and arrears 
due to the Estate and Property Committee for land at the power 
station, car-sheds and pumping station, is not included. Tbe sum 
of £4,400 to March is demanded, and negotiations are pending 
between the two committees as to the amount to be fixed. In the 
event of the claim to the £4,400 being sustained, the estimates 
would have to be amended, and the estimated surplus of £2,541 
would have to be dropped, and an estimated deficiency of £1,859 
inserted. There was also a matter of much greater importance. 
The Tram ways Committee had not included in their estimates any 
sum for depreciation, and the attention of the Committee was there- 
fore directed to the Act of Parliament which governed the pre- 
paration of estimates. When а sum is set aside for depreciation 
fund, the report says (and it would appear that the Corporation bad 
no option but to do во), "then the estimates in that case would 
exhibit а further deficit equal to the amount inserted for depre- 
ciation.” The report concludes by stating the modes by which a 
FEY, can be met, but pointe out that at present there is no actual 

eficit. | 
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Northampton.— The new municipal electric tramway. 


service was inaugurated by the Mayoress last week. The Corpora - 
tion purchased the system for £37,500, and converted it from a 
horse-drawn to an electric system at a cost of an additional 
£85,000. The new trams run on about nine miles of permanent 
way. 

Raworth’s Traction Patents.— On Wednesday last a 
highly successful demonstration of the practical operation of 
Raworth’s automatic regenerative control and demi-car was given 
on the line of thé Gravesend and Northfieet Electric Tramways Co., 
Ltd. by the directors. Readers of the ELECTRICAL Review are 
already familiar with these inventions of Mr. Raworth, which seem 
destined to be largely adopted in electrical tramway working for 
. reasons which we shall detail fully in a future issue. A number cf 
engineers, tramway officials and representatives of the technical 

were taken on a trip of about three miles and back, and 
much interest was shown in the ingenious devices which Mr. 
Raworth has designed to make regenerative control not only a 
practical, but what is more to the point, a commercial success. 


Salford.—The general manager of the tramways, Mr. 
B. Hatton, has presented a report to the Tramways Committee with 
regard to the work of the past year. Не ваув: —“ The total length 
of tramways now worked by the Corporation is 593 miles of single 
track; of this 354 miles are owned by the Corporation. Besides 
running powers over 53 miles belonging to Manchester, the following 
lines are leased to the Corporation :—Eccles, 64 miles; Swinton 
and Pendlebury, 7 miles; Prestwich, 33 miles; and Whitefield, 
1$ miles. The total electrical energy used during the year was 
6,102,524 units, of which 5,251055 units were supplied by the 
Salford electricity undertaking, for which 2d. per unit was charged, 
less 24 per cent. discount. The remaining 851,469 units were 
supplied by Manchester, for which only 1°49d. per unit was paid, 
The stock of cars on March 31st last was 150, of which 100 were of 


the double-deck single-truck type,and 50 double-deck bogie cars, 


all having staircases of the reversed type. During the year 20 of 
the single-truck сага were covered with outer-deck coverings, aud 
have proved of much benefit to the travelling public. The traffic 
returns show largely increased receipts in the gross, though there 
has been a decrease in the earnings per car-mile, probably as a 
result of the unfavourable weather of last year. The number of 
passengers carried, the mileage run, and the traffic receipts were :— 


Passengers carried, 36,956,405 ; receipts, £198,422 7s. 6d. ; earnings 


per car-mile, 10:07d.; miles run, 4,726,446. In the next previous 
year the figures were :—Paasengers carried, 28,150,675 ; receipts, 
£144,480 2s. 6d.; earnings per car-mile, 10°25d.; miles ran, 
3,380,590. The highest weekly receipts were those for Whitsun 
week, when they amounted to £5,606 16s. 6d., the sum earned 
during Whitsun week of the previous year amounting to £3,632 
9s. 3d. The year's working to March 3186 last has resulted in a 
gross profit of £60,106 14s. 11d. The total capital expenditure, 
including original outlay, amounts to £620,069." 


Spen Valley.—The following notice was issued on 
Saturday last by the Yorkshire (Woollen District) Tramways 
Ltd. :—“ Owing to the impossibility of coming to a satisfactory 
agreement with the Heckmondwike Urban District Council for the 
supply of power, the company find it impossible to maintain the 
present service running through the Heckmondwike district.” 


Wakefield.—The electric tramways from Wakefield 
through Horbury to Ossett are nearing completion. At Ossett the 
overhead wires are now being fixed. Good progress has been made 
with the power station. It is expected that the line will be opened 
in about a month’s time. 


TELEGRAPH AND TELEPHONE NOTES. 


Canadian Telegraphs.— According to a special report 


lately drawn up, the Canadian Government now owns 6,042 miles 
of telegraph lines and 348 miles of cables. | : 


Glasgow Telephones. — The third annual report by 
. the Glasgow Corporation Telephone Department was issued to 
thé members of the Town Council recently, and is commented 
upon elsewhere in this issue, The revenue and expenditure 
shows:—Proportion of / rentals brought from last year, £20,714 
156. 9d.; gross revenue from rentals for year from June 1st, 
1903, to May 31st, 1904, £50,968 18s. 10d.; less proportion of 
rentals applicable to year 1904-5, ‘carried to suspense account, 
£24,170 19s. 9d.; э total of £26,797 19s. 1d.; sundry receipts 
(inclading terminal fees, £659 6s. 9d.) amounting to £2,126 68. 4d., 
making the revenue £49,639 1s. 2d. The working expenditure 
(including Post-office Royalty, £5,007 1s. 1d., and terminal fees, 
£958 2s. 4d.), amounts to £29,119 2s. 114d., leaving a net revenue at 
£20,519 18s. 24d.; out of this there fell to be met £8,525 13s. 8d. as 
interest on loans, and £8,343 6s. 8d. for sinking fund, amounting to 
£16,869 Os. 4d., leaving a surplus on the year's operations of 
£3,650 17s. 104d. This balance has been carried to the general 
depreciation fund, which with the £2,092 9s. 7d. standing to the 
credit of the fund at May 3186, 1903, brings the total amount laid 
aside for genuine depreciation purposes to £5,743 7s. 54d. The 
report states that the whole plant is being efficiently maintained 
out of revenue, and the net amount of borrowing powers at 
May 318, 1904, amounts to £363,890. The amount borrowed and 


. now nearing completion. 


not id as at May 31st, 1903, was £242,533 6s. 8d., and at the 
same date this year £42,956 13s. 4d., giving & total of £285,490. 
The amount of unexhausted borrowing powers at May 31st, 1904, 
was £48,400. The total amount of sinking fund as at May 31st, 
1904, applied in reduction of debt was £16,110. The capital 
expenditure for the year amounted to £50,050 88. 4d., which, with 
the sum of £270,732 Ss. 8d. previously incurred, gives a total 
expenditure of £320,782 12s. The capital expenditure for the past 
ear had been incurred in (1) joining up additional subscribers’ 
ines to existing exchanges, (2) extending existing switchboards to 
accommodate additional lines, and opening new exchanges at 
Balmore, Duntocher, and Nelson Street, the last-mentioned being 
in the course of construction; and (3) new underground work for 
the general extension of the system, including junctions between 
exchanges. The estimated value of the underground, overhead, 
and switchboard plant not yielding revenue is £79,000. The 
following statement gives the work which was contemplated under 
the original scheme, and the work actually completed :— 


————— .-—.— — E 


"— Original „ completed. 
scheme. 1901.2. | 1902.3. 1903-4. 

Completed instruments | 5,250 5,479 9,122 11,405 

Partially - completed | 
lines Us .. 11,200 8,787 7,887 9,065 

Switchboard accommo- | 
dation .. - .. | 6,050 lines | 7,060 lines | 10.726 lines 12,062 lines 

Pairs of cable wires. 6, 450 14,572 14,171 21,574 

Mileage of pairs of wires А 
in cables ХАА .. | 4,938 miles | 11,061 miles | 14,0291 miles | 17,597 miles 

Length of trenching .. 22 miles 91 miles 1271 miles 143 miles 

Pipes going out of ex- 

8 changes T" js 32 126 185 150 
apacity of pipes) | (000 pairs | 27,000 pairs | 31,000 pairs | 36,900 pairs 
P erred. of ex- of Wires of wires oí Wired of wires 

Length of pipes 82 miles 1044 miles 127} miles 140 miles 

Length of underground А 8 
cable oe s 31 miles 113; miles 162 miles 2052 miles 

Ground poles .. ee 12,826 691 UK 2,541 


Roof standards.. n 456 223 248 


—ñ̃᷑ ͤ ꝝͥ́MU— —Qi— 


As regards the service, the Committee at present has under con- 
sideration the existing method of operating, being of opinion 
that the great increase in the extent of the telephone system may 
render а change of system necessary. The traffic through the various 
exchanges has shown an increase over the previous year, the rate at 
the end of the year being 37 million messages per annum, counting 
each call as being equal to two messages. Regarding trunk 
messages, the rate between inward and outward messages now 
approaches an equality. Last year the department suffered a loss of 
£1,131 in terminal fees. This year the loss only amounts to £299. 

The accounts came before a meeting of the Corporation and 
created a protracted discussion. | 

Mr. Jas. ALEXANDER, the convener of the Telephone Committee, 
in moving the approval of the accounts, said that some experts were 
anxious to have £3,000 set apart for the purpose of preliminary 
expenses, but he did not think there was any call for that in the 
meantime; he thought the Corporation were to be congratalated on 
the success of the department. 

Mr. W. Е. Всввкгт, moved that the accounts be sent back, com- 
plaining that they had been rushed. He heard that the capital 
account had been watered to the extent of £17,000 for preliminary 
expenses; £16,110 had been written off as a sinking fund, and they 
bad created what was called a depreciation fund of £5,743. Taking 
the sinking fund and the amount at the credit of depreciation, they 
got a sum of £1,853, and deducting from this £17,000 preliminary 
expenses, there remained only £4,851, which he maintained was all 
the depreciation and sinking fund they had provided against their 
total capital expenditure, and with regard to the £17,000, there 
was no doubt in his mind that this suspense account was created in 
order that it might be written off during the first few years of the 
life of the undertaking, and because of the failure to carry on 
the department without a loss, it had been debited to capital 
expenditure. He asked if that was honest accounting. Proceeding 
with his criticism, Mr. Ruesell remarked that the plant was 
seriously depreciating, and that some of it was of no use, was borne 
out by the fact that in three years scrap had been sold to the value 
of £432. He did not think it would be any stretch of imagination 
to say that what had realised £432 originally cost £10,000. Where 
was the revenue, he asked, to come from to provide even 73 per 
cent. on the capital expenditure, either as a sinking fund or as 
depreciation. Their sinking fund and surplus revenue this year 
amounted to £11,994 4s. 6d., or only equal to 3j per cent. on their 
capital. Would any sane man say that this was sufficient for a 
telephone plant erected on the cheapest possible lines, and during 
the time of inflated prices, and which had to be taken over by the 
Government nine years hence on a fair valuation ? 

After further discussion the accounts were approved by a large 


majority. 


The Telephone Department has received permission to lay pipes 
and cables and construct manholes in 25 additional streets. 


The Iceland Cable.—The Afornin Post Copenhagen 
correspondent telegraphs that the negotiations concerning the con- 
struotion of a telegraphic cable between Denmark and Iceland are 
The Great Northern Telegraph Co. has 
the scheme in hand. 


Wireless Telegraphy.—A correspondent of the Daily 
Telegraph states that the New York Herald's wireless signal station 
on the Nantucket lightship has been discontinued. Great hardship 
is thereby inflicted as regards the Atlantic liners, which had been 
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able to communicate news of their approaching arrival in America 
10 or 11 hours in advance. The Marconi system was employed, 
and this aroused the resentment of German competitors, who sought 
the assistance of the diplomatic service. The German Ambassador 
to the United States, acting under the direction of the Imperial 
Chancellor, called the attention of the American State Department 
to the fact that German vessels fitted with German wireless tele- 
graph systems were precluded from communicating with the wire- 
less station on the Nantucket shoal. The American Secretary of 
State then asked the Marconi Co. to co-operate in receiving and 
transmitting messages according to the German system of wireless 
telegraphy. The company replied that the difficulties were insu- 
perable, and that the company was unable to overturn its system 
and undo the work of years for sentimental reasons.” The com- 
pany also explained that all trans-Atlantic liners, inclading the 
German vessels, were equipped with Marconi wireless apparatus, 
and concluded :—*'' The issue raised by the German Government is 
academic rather than real, and shows the intent of the German 
Emperor to attempt to effect, through diplomatic channels, what 
could not be accomplished in business competition.” 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED,  REŁPAIREL 
Dominica- re vs a ee T ee May 0, 1908 .. ee 
8t. Lucia-Martinique . oe T os . May a, 1902  .. T 


Oayenne-Pinheiro ee - Aug. 13, 1909 .. T 
Reissa-Issa (Yemen)- Camaran 26 5% ee Oct. 99, 1902 es 
Tarifa-Tangier .. ЖЕ : es AN 
Dakar-Konakry .. . . Мау 18, 184 

„„ June 21. 190 


.. July 18, 19099 
‚ duly 25, 1904 


Chio Ténédos Em 
Paramaribo-Cavenne .. 
An«cBb-Massowahb 


LANDLINEA, 
Beoul-Masampo.. - Ss T „Feb. 18, 1904 
Beoul-Gensan ae К Feb. 18, 1904 
Anju-Ping- Tang. - " Feb. 25, 1904 
Ninguta- Vladivostock . Ws March 2, 1904 
Moulmetn Bangkok А . July 18, 1004 


OONTRAOTS OPEN AND OLOSED. 


OPEN. 


Belgium.—August 10th. Tenders are being invited 
by the Belgium State Railway authorities at La Bourse, Brussels, 
for the supply and installation of the plant, &c., required for the 
electric lighting of the railway stations at Flenu - Central, 
Warquignies, Jemappes, and Quaregnon-Central. t 
Bermondsey.—August Sth. Wiring of staircase and 


courtyards of the Fulford Street i of the Council. Sec 
‘Official Notices " to-day. 


Balgaria.—August 13th. The Municipal Authorities 
of Phillippopolis are inviting tenders until August 13th for the 
concession for the electric lighting of the town and for the con- 
struction and working of an electric tramway. 


Cannock.—July 30th. Gas producers, two gas engines, 
two 80-kw. generators, booster, balancer, battery, switchboards, 


six 50-Kw. transformers and cables. See Official Notices“ July 
22nd. 


Dover.— July 30th. Pumps and pipe work for the T.C. 
Bee Official Notices” July 15th. 


Leeds.— August 15th. Two 1,000-kw. turbo-alternators 


with condensers, exciters, and high ‘and low-tension awitchgear. 
Bee Official Notices" July 22nd. 


London.—October 4th. The L.C.C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Раг- 
ticulars from Mr. G. L. Gomme, County Hall, Spring Gardens, S. W. 


Manchester. August 30th.—Wiring and electric light- 


ing of transit sheds at the New Dock Works. See “ Official Notices ы 
to-day. 


Mexborough.—August 2nd. Lancashire boiler for the 
U.D.C. See “ Official Notices” July 22nd. 


Penang.—August 16th. Steel rails, permanent way 


material, trolley poles, wire, feeder pillars, &. See Official 
Notices to-day. 


Perth.— August 16th. 44 miles tramways for the Cor- 
poration: permanent way, paving, and bonding, overhead equipment, 


cables, ducts, &c., cars and тала сат depót building. 
Bee Official Notices" J uly 22nd. 


Plymouth.—August 15th. 
Lancashire boiiers with accessories. 
18th. 


(1) Steam alternator; (2) 
See Oficial Notices July 


Santos (Brazil) .—August 20th. Power house plant 
consisting of producer gas plant and gas-driven alternators of a 
total of 400 кү. and transformers. See “ Official Notices" July 
22nd. 


Spain.—aAugust 4th. The Municipal Authorities of 
Fuentes de Andalucia are inviting tenders until August 4th for the 
concession for the electric lighting of thé town during a period of 
20 years, "Tenders are to be sent to El Secretario del Ayuntamiento 
de Fuentes de Andalucia, whence particulars may be obtained. 


CLOSED. 


Birmingham.— he City of Birmingham Tramways Co.. 
Ltd., has placed with the Diesel Engine Co., Ltd., of London, а 
repeat order for two Diesel engines, each of 160 в.н. Р. 


Brighton.—The Т.С. has accepted the tender of Mesers. 
Siemens Bros. & Co., for the supply of three-core high pretsure and 
other cables, at £39, 420, and that of the Reason Manufacturing Co, 
Ltd., for 12 arc lamps (at present on hire), at £4 4s. each. 

At the meeting of the T.C. on July 21st, when the matter came 
forward, it transpired that Messrs. W. F. Dennis & Co. had tendered 
at £1,320 below the above figure, and it was explained that if the 
lowest tender bad been accepted, the cables would have been made 
in Germany, and the engineer would have to go there to iuspect and 
test the cables. Councillor Jarvis moved the acceptance of the 
tender of Messrs. W. F. Dennis & Co., on the ground that the rate- 
payers could not afford £1,300 for “ this national cause." Alderman 
Buck well, in supporting the recommendation, said they ought to do 
what they could towards the promotion of English trade. Only 
three voted for Councillor Jarvie’s motion, and the recommendation 
was adopted by а large majority. 


Brighton.—The Т.С. has ordered 100 new telephone 
instruments from the International Electric Co., at £2 бв. 3d. each 
for the wall type, and £2 9s. 3d. each for tbe desk type. A low 
price was quoted on the understanding that if these 100 are satis- 
factory а further 400 will be taken. 


Buaton.—The U. D. C. has accepted the tender of 


Callender’s Cable and Construction Co., Ltd., for the supply of 
cables, 


Chester.—'l'he T.C. has accepted the following tenders : 


Sunbeam Lamp Co., Ltd., Gateshead-upon- Tyne, 4,000 incandescent lamps. 
£141 133. 


W. A. Platt & Son, Bury, covering new piping with magnesia covering. 
Lancashire Dynamo and Motor Co., Ltd., enclosed inoter, 


East Нат, — The II.. C. has placed an order, at 
£118 78. 6d., with Mesers. Peirson & Co., to raise by 12 ft. the cooling 
tower at the electricity works. 


Exeter.—The T.C. has ee the teuder of Messrs. 
Bruce Peebles & Co., for the supply of generating plant for the 
tramways at £1,050, with £166 for spare parts. 


Hackney.—The B.C. has accepted the tender of the 


British Insulated and IIelsby Cables, Ltd., for the supply of 
electricity mains, at £8,749 138. 


Hammersmith.—The B.C. has received the following 
tenders for high-pressure steam boilers:— 


(u) COMBINED StPERHEATER, 
Namo. Type. Price. 
Stirling Boiler Co. (English) ja .. Water-tube x £8,800 
В. К. Rowland & Co.. .. Climax water- tube i ee 4,410 
Davey, Paxman A e (accepted) .. . Economic = 9s .. 4,890 
Stirling Co. (U.N. . .. Water-tube 25 .. 6,869 
Babcock A W э тда. .. Marine water- tube zs oo 5,448 
R. Hornsby А Son  .. .. Water-tube zi či .. 6,879 
Richardsons, Westgarth & Co. .. Hornsby’s type.. m .. 6,066 
R. Hornsby & Sons .. 2a js Do. do. ae . 6,155 
Davey, Paxman á Co. .. Economic es A .. 6,286 
J. Fraser & Co.. ‚з .. Marine — .. 6,945 
Walther & Co. (German make) i . Babcook & Wilcox э» .. 7,500 
Clayton, Sons & Co. .. .. Lancashire "Е . 7.512 
Willans & Robinson .. . Niclaugse.. 8,173 


| ‚ Water- tube and ‘Tuancashire.. 9,100 


J. Thampson ee . . 
i e FIRED SUPERHEATER. 


Stirling олаг Со. (F. nee . Water-tube £4,453 - 
E. Dauks & .. Economic . 4,967 
Do. do. .. Cahall vertical water- tube . .. 50040 
Stirling Boiler Co. (English) .. Water-tube es . 5,102 
B. В. Rowland & Со :. Climax vertical.. Ru .. 5,190 
Stirling Co. (U.S. А . Water-tube os 2s . 5,835 
Davcy, Paxman & Co. .. Economic T oe eo 0,9583 
Stirling. Co. (U. S.A.) .. Vater - tube d Vs . . 6,129 
Lindsay Burnett & Co. Economio : i 
(c) FITTED WITH MECHANICAL BTOKERS, 
stirling Boiler Co, (En Heny . Water-tabe àe ae .. 43, 898 
Babcock & Wilcox, Ltd. . Water-tube es .. 4,600 
B. R. Rowland & Co. ВЕ .. Climax vertical.. s 004,095 
Stirling Co. (U.S.A. )- — .. Water -tube $a 2s e 210 
К. Hornsby & Sons .. : .. Water-tube “> ee .. 5,999 
Davey, Paxman 4 Co. . Economic . 5,918 
Richardsons, р & Co. Hornsby's water. tube. 5,556 
Do. do. М ро. Do. es .. 4,911 
R. Hornsby & Son Water-tube 24 ae 7,048 


For overhead apparatus dors removing ashes from the boiler 
house :— 

Barry Transporter Co. (accepted), £190. - 

Beunis & Co., Ltd., €229. 


(Continued on page 183.) 
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THE WESTINGHOUSE UNIT-SWITCH 
SYSTEM OF MULTIPLE-UNIT TRAIN 
CONTROL. 


[т is now acknowledged by all classes of engineers 
that electricity offers the only satisfactory solution 


‘Fie. 1.—WESTINGHOUSE TURRET CONTROLLER., 


of the problem of F 
‘the quicker work- 
ing of city and 
‘suburban railway 
traffic, and there is 
no doubt that we 
are on the eve of a 
general, though 
necessarily graduul, 
conversion of local 
lines from steam to 
electric working. 

The chief reasons 
for this are two in 
number :—Firs, 
the possibility of 
quickly building 
or splitting up 
trains with one or 
more motor-cars combi: ed with trailer ог non- 
motor cars, just ss the density of the traffic 
requires, Secondly, the high rate of acceleration 
which is obtained by having a number of pairs 
of driving wheels distributed along the length of 
the train. 

One has only to consider the time occupied 
in getting up speed and in slowing down, say, 
on a run through a dozen city or suburban 
stations, in order to appreciate the vital 
importance of rapid acceleration and retarda- 
tion. That rapid acceleration can be obtained 
much more easily when electricity is the motive 
power, than with any steam locomotive yet con- 
structed, has been amply demonstrated, and the 
whole tendency of steam practice is in the 
direction of heavy trains at long intervals, whilst with 
electric traction a frequent, service of light or heavy trains 
can be provided as required. 


Fig.!9,—Postrmox or WESTINGHOUSE TURRET CONTROLLER ON UNDERSIDE OF. 
METROPOLITAN RAILWAY САҢ. 


In this article we shall deal not во much with the multiple 


unit train as with the method of controlling the driving 


power, as exemplified in the Westinghouse multiple-unit 
train-control system, which is the result of several years’ 
experience of electric railway work. As evidence that this 
system of electric train control fully meeta the requirements 
of up-to-date practice, it is only necessary to mention that 
among the railways which have already adopted it are the 
following :—The Brooklyn Heights Railway, 314 seta of 
motors and controiling gear ; the West Side Elevated Rail- 
way, of Chicago, 156 seta ; the Metropolitan Railway, Paria, 
102 sets; and the Metropolitan Railway, London. These 
contracts aggregate, together with the Mersey Railway, 
some 1,864 motors, with a total of nearly 210,000 н.р. 
The following descriptions and illustrations refer more 
particularly to the apparatus with which the cars of the 
Metropolitan Railway, of London, are being equipped. 

For large and heavy cars requiring very powerful motors, 
the latest and best form of Westinghouse controller is the 
turret controller. This consists of a number of radially- 
grouped circuit-breakers or unit switches, which are closed 
by air pistons working against powerful springs which open 
the switch contacts when the air pressure is removed. 
Fig. 1 shows a turret controller with its cover removed, and 
fig. 2 illustrates its 
position оп the 
underside of a motor 
coach. The 15 
separate ojrcuit- 
breakers or **unit 
switches“ which are 
employed, are 
secured to а сіг- 
cular base, and are 
provided with a 
common magnetic 
blow-out coil at 
the centre. This 
single blow-out coil 
is a special feature, 
as it secures the 
ideal condition of 
maximum blow-out 


' Fig. 3.—WESTINGHOUSE TURRET CONTROLLER. PART SECTIONAL VIEW. O 


effect with minimum weight and space, and the number of parts 
and the amount of wiring necessary аге very much reduced. 


Further, the ase of a single ooil enables it to be made of 
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greater magnetic strength tnan could be the case if a number 
of smaller coils were used —one to each switch. 
The air pistons actuating the radial switches work in 


vertical cylinders, and 
the air admission is 
controlled by needle 
valves operated by 
ironclad. electro- 
magnets; which, 
together with the 
cylinders, project 
above the main base 
. casting of the turret, 
as seen in fig. 1. A 
single pipe connec- 
tion supplies com- 
pressed air to a cen- 
tral reservoir 
chamber, and рогів 
around the latter 
admit air to the 
various magnetic 
valves, and thence to 
the cylinders, this 
construction reducing 
the amount of air 
piping and jointe to 
& minimum. . 

А view of the 
„turret controller, 
partly in section, is 
given in fig. 3. Here 


Р is the compressed 


air supply pipe, o the 
air reservoir, » the 


port leading to the 


‘magnetically operated 
valve v, and p! the 
port leading from the 


valve to the cylinder operating the switch 8, which is shown in 
Another of the switches, s!, is shown 


the open position. 


а. 44.—OVEoLOAD AND No-VorrTaGE Бетови RELAY. 


Fie. 45.—OvEBLOAD AND No-VorTAGE RETUBN RELAY. 
(Case CLOSED ) 


e 
a к=. 
— o- 

mE * 


— —-— a 
umm 


closed, and a section of the cylinder and piston operating 


it is given. в is the large blow-out 
iron pole-pieces emanating therefrom 


FiG. 4.—INTERIYR OPÜÉPNEROMATICALLY-OPERATED REVERSING SWITCH. 


(Case Орки.) 


coil, and two of the 


may be seen to the 
right and left of the 
figure. These pole- 
pieces, which are 
more clearly shown 
in fig. 1, are U- 
shaped, and point 
alternately up and 
down; the top ones 
being bolted to the 
main iron casting, 
and the bottom ones 
to the extremities of 
л cast-iron spider. 
Tbe core of the 
magnet is fixed to, 
and hangs down 
from, the main cast- 
ing, and supports 
the spider, nad also 
the attachment for 
the bottom cover. 
It may be mentioned 
that the general 
arrangement of parts 
has been somewhat 
modified since fig. 3 
was drawn, bat the 


latter is near enough 


for the purposes of 
а general description. 
The contenta of 
each switch are en- 
closed in а vulca- 
beston box or arc 
shield (fig. 1), and 
the magnetic lines 


from one top and one bottom pole pass through each such 
box, in а direction normal to that of the line of break of the 
switch, that ів to say, horizontally. The strength of the blow- 
out field is such that test currente up to 18,00€ amperes 


Fic. 6.—Masten CONTROLLER. 


. have been repeatedly and successfully 


at the switch contacta being negligible. 


oroken, the burning 


There is, of course, no limit to the length of break, or the 
power of cylinder that may be employed when switches are 
operated pneumatically. Each switch is closed by the action 
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of the air pressure in its cylinder, a powerful helical spring 
behind the piston being compressed at the sametime. When 
the switch contacts are brought together, and also when they 


` аге separated, a spring in the moving arms comes into play 


and brings about a rolling and sliding motion of the con- 
tacts, and во keeps their surfaces in good condition and pre- 


Fia. 6.—HgAD ОР WESTINGHOUSE MasTER CONTROLLER. 


vents all tendency to burn or weld. This spring is shown at 
Spin fig. 3. Copper shunts are provided for all working 
pins and bushings in the switches ; and the contact plates— 
which are easily renewable—are of ample area. When the 
exhaust port of the cylinder is opened, the spring under the 
piston drives the latter up and opens the switch. The switch 
terminals are shown at T T, in fig. 3, both these and the 
switeb parts being insulated from the circular base-plate of 
the controller by.sheets and bushings of vulcabeston. It is 
a good point that. the terminals are on the opposite side of 
the base to the switches, the cables being thereby divided off 
from the latter. Another good point is that the low-pressure 
circuit, terminals on the valve-magnets are well separated 
from the comparatively high-pressure switch terminals. The 
magnets and valves are enclosed by a hinged truncated cone- 
shaped cover, which can easily be removed, and the switches 


Fic. 7.— WESTINGHOUSE MASTER CONTROLLER (UNIT-SWITCH 
SYSTEM) FITTED IN DRIVEB’S COMPARTMENT. 


åre enclosed by a revolving cover, the halves of which slide 
or telescope within each other. 

- In addition to the turret controller, just described, a com- 
plete motor-coach equipment includes a reverser, an auto- 
matic excess-current and no- ve Itage return relay, one or more 
small master controllers, and a switchboard for the con- 


trolling of the car-lighting, compressor, and battery circuits, 
this switchboard being depicted in fig. 8. The -reverser, 
which governs the direction of current through the motors, 
and, consequently, the direction of the motion of the car, is 
operated by an air motor, the admission of air being con- 
trolled by electro-magnetically operated valves similar to 
those on the turret controller, and it is of substantial and 
simple design. Fig. 4 shows its construction. The overload 
and no-voltage return relay, which is shown in figs. 44 and 
4B, is connected with the operating magnet of one of the 
cylinders in the turret, this cylinder actuating the switch, 
which acts as main circuit-breaker. The no-voltage part of 
this relay, which is mounted on the end of the case, is of 
coasiderable importance, its function being to prevent the 
sudden restoration of full voltage to the motors, and con- 
sequent flashing thereat, after any unforeseen interruption 
in the supply of power, due to a break in the third-rail, 
something going wrong with the contact shoes, a momentary 
interruption of the supply to the line, &c. When this no- 
voltage device acts, it causes the controller to go back to a 
point with high resistance in circuit, the latter then gradually 
and automatically “© notching out“ the resistances as soon as 
the supply is resumed. It should be noted that the no- 


Fig. 8.—SwITCHBOARD FOR CAR LIGHTING, AIR COMPRESSOR, 
AND BATTERY CIRCUITS. 


voltage action of the relay is not во instantaneous as to take 
notice of instantaneous interruptions due to the car contact 
shoe passing over points or crossings ; and also that it does 
not act when the supply is suddenly cut off and then 
suddenly comes on again; hence the term no-vollage return 
relay. : 

The connecting link between the electric and pneumatic 
gear and the human agent—the driver—now claims our 
attention. This—the master controller—is extremely com- 
pact, as will be seen by the foregoing illustrations. Fig. 5 
shows it in elevation with its top and bottom casings opened ; 
fig. 6 is a view of the head; fig. 7 shows it fitted up in the 
driver's cabin. The small size and light weight of the 
master controller, which is so called because it governs the 
operation of the turret controller, are due to the fact that the 
currents operating the valve-magnets of the latter are very 
small and as they are derived from а low voltage (seven- 
cell) storage. battery, there is no necessity for arc shields or 
blow-out coils. 

The master controller has five notches for forward running 
and three for backward running, in addition to the neutral 
point. At the first ** forward " notch, the emergency brake 
valve is set, At the second, the main supply circuit is 
closed and the reverse set, At the third—known as the 
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shunting notch—the motors are connected in series with all 
resistances in. At the fourth, an automatic acceleration 
device comes into action, and the controller goes on notching- 
up, provided it is not checked by the limit switch, till the 
eighth and last series notch is reached ; the limit switch 
coming into play in order to maintain а uniform accelerating 
current. As the master controller drum is rotated, the 
pistons in the turret are actuated in due order, and the 


Fig. 10.—Low Рвквзовк Craourr Connectors COUPLED UP. 


corresponding switches are closed. When the master oon- 
troller bandle reaches its last notch, the turret switches 
which have already been put on are simultaneously opened, 
and a number of others simultaneously closed, these making 
the parallel connections for the motors. Then, subject to 
the action of the limit switch, the controller automatically 
notches up to full parallel, and the highest speed point is 
reached. It is of special importance to note that should the 
driver throw his handle over to full parallel at the start, the 
controller will still work automatically and gradually through 
all the series and parallel positions, во that no harm can 
come to the motors. A further advantage of this automatic 
acceleration is that it ensures the utmost economy in power 
consumption. Thus, with non-automatic control, it has 
been found that from 10 to 15 per cent, more energy is 
consumed, 

An ingenious safeguard is provided in case the motorman 
should lose his hold of the controller 
handle through inadvertence, accident, or 
sudden illness. The handle, when re- 
leased, flies back to its neutral position 
by spring action, and in so doing inter- 
rupts а circuit through the magnets 
shown above the air-pipe seen in fig. 7. 
The effect of this is to open & valve and 
allow the air in the main pipe of the air 
brake system to escape, with the result 
that the brakes are applied immediately 
throughout the train. When the brakes 
are not required to act, however, as in 
reversing, their above-mentioned auto- 
matic application may be prevented by 
passing the controller handle rapidly over 
the neutral notch. In running back- 
wards, the operation of the controller is 
similar to its operation with forward 
running. | ; 

The motor-coaches that are being 
equipped for the Metropolitan Railway, 
London, will be fitted with four 150-g.P. | 
motors —1. e., 600 H. P. in all—and each | 
coach will weigh approximately 39 tons. The full-length train 
will consist of two motor and four trailer coaches ; and it iili 
be possible to split it up into five, four, three, two, or single- coach 
trains as the density of the traffic decreases. The unusual 
power of these equipments is the reason for the large number 
of resistance steps in the controller, there being eight series 
and eight parallel positions. . Nevertheless, the weight of 
the turret resistances, reverser, and pneumatic controlling 


gear is leas than that of an ordinary electro-magnetic control 
equipment. 

The cables are encased in asbestos slate mouldings, so that 
the fire-risk is practically negligible. Fig. 9 depicte the 


nine-way low-pressure controlling circuit sockets, and plugs, 


which ; constitute the only electrical connection between 
neighbouring cars; these are shown fitted together in fig. 10. 
Fig. 11 gives side and end views of the collector 
gear for one car. The two outer beams are fixed 
one at each end of the car, and are provided with a 
positive collecting shoe at each extremity, and a 
negative shoe in the middle. The shorter 1niddle 
beam is placed at the centre of the car length, and 
carries a negative or return current shoe only. 
The necessity for having collector shoes at each 
side of the car is explained by the fact that the 
conductor rail is sometimes on one side of the track 

and sometimes on the other, 


. - 
Е — ————— 
:————9À 


Electro-Chemistry in Italy.— From a report 
upon the chemical industries of Italy, written by G. 
ter, of Turin, in the Chemtker Zeitung lately, we are 
able to extract a few interesting details respecting the 
development of electro-chemistry and electro-metallurgy 
in that country. The greatest hopes have been based 
on these branches of industry for years, because of the 
large and numerous waterfalls which abound almost 
throughout Italy, and very much money has been spent 
in experiments. Capital is not lacking at the present 
. time, bat it is more difficult to raise for electro-chemical 
than for other chemical enterprises, a circumstance 
that is chiefly due to the failures of the past. The electrolytic 
manufacture of soda and bleach has been carried on in Italy for 
several years, but the results do not seem to be pecuniarily satis- 
factory, the chief reason for this being the unfavourable geographical 
situation of the factories, and the high price of salt. The electro- 
metallurgical industry is in a somewhat better position, two large 
works making calcium carbide, and one turning out barium hydroxide, 
as well as an electric furnace for the manufacture of steel, being in 
operation. The latter was erected to reduce the very rich and pure 
Italian iron ores on the spot by means of local water-power, but 
the capital raised with much trouble was exhausted before the end 
was achieved, and the highly-interesting results obtained would pro- 
bably bave been forgotten had not the Government carried them 
further at its own expense in the arsenal at Turin. At the present 
time, so far as is known, the process of electrical smelting is giving 
a "ird metal, at least when special qualities of steel are 
needed. 


Solubility of Platinum in Cyanide Solutions.— 
According to а communication made to the Société Chimique de 
Paris, MM. A. Brochet and J. Petit find that platinum dissolves;in 


| Fic. 11.—CuBRAENT COLLECTING GAB. 


notable quantities in alkali metal cyanides under the influence of 
an alternating current. Using a solution of potassium cyanide con- 
taining 4 gramme-molecules per litre, the dissolution exceeds 0°5 
gramme per ampere-hour, when the current density is 40 amperes 
per sq. decimetre. This is equal to a loss of metal of 0'1 mm. thickness 
per hour. In some cases the platino-cyanides of the alkali and alka- 
lioe earth metals are produced, especially that of barium. The latter 
salt is obtained in two different forms, which are distinguished by 
their colour and by the strength of their fluoreecence when exposed 
to X-rays and radio-active bodies. : 
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CONTRACTS CLOSED. 


o (Continued from page 178) — 
Fulham.— The B.C. has accepted tenders for the 


following :— 


100 3-ampere, 100 5-ampere, 75 10-ampere 10 50-ampere and 5 100-ampere 
A.C.T. induction wattmeters, the British Thomson- Houston Co.; £591. 
Steam exbaust and condenser pipes, Aiton & Co., £624. 


Hampstead.—The B.C. has accepted the tender of the 
Bt. Helens Cable Co. for electric lighting cables for 12 months. 


Heckmondwike.—The U.D.O. has placed an order for 
eable with Henley’s Telegraph Works Co., Ltd. 


Lancaster,—The T.C. on Wednesday accepted the tender 
of Messrs, Aiton & Co., at £229, for the new steam main connecting 
the old and the new boilers at the electricity works. 


London.—The London County Council has received the 
following tenders for the supply of cranes and locomotives for the 
power station at Greenwich :— 


1.—ELECTRIC JIB CRANES AND LOCOMOTIVES. 


Andrew Barclay, Sons & Co., Kilmarnock (incomplete) .. £1,178 
Henry J. Coles, Derby (incomplete) es ES sis ee 3,652 
С. and A. Musker (1901), Ltd., Liverpool, No. 1 e m .. 4,078 
Ditto. Ditto. No. 2 .. (accepted; 4,108 
John Hitchen & Bon, Halifax - 2d T $e v .. 4,880 
Joseph Booth & Bros., Rodley (incomplete) .. x 4,924 
Thomas Smith & Sons, Rodley, Leeds (incomplete) ге 5,178 
Wimshurst Hollick & Co., Rochford, Юввех .. x Е .. 5,248 
Cowans, Sheldon & Co., Carlisle. " "T m M . 65,264 
James Carrick & Sons. Edinburgh QE. tee са ae ; 5,384 
Ransomes & Rapier, Ltd., London са i Ае 5,878 
George Russell & Co., Motherwell ako x ee ашп 5.619 
Jessop & Appléby Bros., Leicester - ЕЕ sa ee .. 6,628 
Rushworth Bros., Colne, Lancs... es У s4 Уз .. 7,185 


2, —OvERHEAD TRAVELLING CRANES, &0. 


Herbert Morris and Bastert, Loughborough (incomplete) .. £937 
C.and A. Musker (1901), Ltd., Liverpool " .. (accepted) 1,192 
Cowans, Sheldon & Co., Ltd., Carlisle .. ЗЕ " iu .. 1,541 
James Carrick & Sons, Ltd., Edinbargh E 5% . 1,657 
Carrick & Ritchie, Edinburgh .. a ES гә ©з e 1,712 
Joseph Booth and Bros., Ltd., Rodley . MNA +, i .. 1,740 
J р Appleby Bros. (not to specification) .. is vs .. 1,766 
John M. Henderson & Co., Aberdeen ix. quam M és 2,026 
Holt & Willetts, Cradley Heath (incomplete). T e .. 2.352 
Wimshurst, Hollick & Co., Ltd., Rochford  .. s 9,651 


The successful contractors are authorised to sub- let portions of 
the work embodied in the orders. 


London.—The Metropolitan Asylums Board received the 
following tenders on Saturday:— · 
For installation of fire alarms at Darenth Asylum :— 


P. Dewhirst, Blackpool (accepted) - s^ .. 2820 Б 
Sillem, Donnison & Со. vs us 2d 


ee ee 


Jackson Broe., Plaistow $2 88 ve - РСА 403 10 
Electrica!) Engineering and Maintenance Co. .. T 420 0 
Nationa! Telephone Co., Ltd. “> "E a 440 10 


Baxter & Impey, Birmingham "I - T si 459 0 


Lea, Son & Co.. Shrewsbury.. 24 $^ n Ж, 497 0 
Н. G. Rider & Co., London .. . gs zx vx 600 0 
Lever Bros. & Co., Fulham ea ks iis 855 600 0 
Mason, Cash & Co., Burton- on Tren -— $e ae 672 0 
Private Wire and Telephone Installation Co., Ltd. 
Westminster ae п is zag as 797 10 
Laurences, Ltd., London v "T .. 1,650 0 


It was reported that the estimate of the engineer-in-chief was £880. 


For installation of telephones at Eastern and Western Hos- 
pitals:— 


P. Dewhirst, Blackpool (accepted) .. T: is .. £359 10 
Baxter & Impey, Birmingham - " - sá 487 0 
Robert Weston, Kingslaud .. Vs is "" А 440 0 
8illem, Donnison & Co. is Er iw - EY 400 0 
British Home and Office Telephone Co. .. es is 450 18 
Electrical Engineering and Maintenance Co. .. 494 0 


National Telephone Co, Lic. 506 0 
Lea, Боп & Co. .. 


Tbe Private Telephone Co. .. T 59 А 529 10 
E. Probers & Co. ee T zs w dn 8 579 15 
Private Wire and Telephone Installation Co., Ltd. 609 19 
Laurences, Ltd. va is " 24 ex ё 655. 10 
Werd Bros. M vs ы E эз М - 740 0 
G. зра H. Turner, Harlesden, N.W. ar 2% - 796 18 
Jackson Bros., Plaistow, E. .. s К? % a 876 5 
Mason, Cash & hoa . $a ut ЖГ 185 nd 
С. Barrington, Stoke Newington, ЇЧ. sa in А А 

Lever Bros. & Co., Fulham ee ° = ee PE es 1,200 0 


1% was reported that the estimate of the engineer-in-chief was £590. 


For annual supplies of electrical accessories, the tenders of the 
following were accepted :— | 


Armorduot Manufacturing Co. (8 items). 

Baxter 4 Caunter, 86, Charing Cross Road, W. C. (2 items). 
Berliner Telephone Manufacturing Co. (3 items). 

Craigpark Electric Cable Co., Ltd. (8 items). 

Jewhurst's Engineering Co., Ltd., Sheffield (4 items). 

Ediron & 8wan United Klectric Light Co. (4 items). 

Electrical Co., Ltd. (2 items). 

(zeneral Electric Co. (14 items). 

E. Goossens, Pope & Co. (8 items). 

H. Greene & Co. (2 items). 

India-Bubber, Соца-Регсће, Telegraph Works Co., Ltd. (1 item). 
Laurences, Ltd. (4 items) 

London Electrical Fittings Co., Ltd., Hampstead Toad, N. W. (( items). 
A. P. Lundberg (2 items). | 
Pryke & Palmer (14 items). 

Siemens Bros. & Co., Ltd. (1 item). . 

Siemens Electric Appli ‚ Ltd. (1 item). 

Sun Electrical Co., (1 item). | 

J. Н. Zucker & Co., Birmingham (1 item). 
Verity. Ltd. (11 Items). 


Loughborough.—The T.C. has accepted the tender of 


Messers. E. Green & Bon, Ltd., for ап economiser, at £402 10s., and 


ih of Messrs. Т. Sugden, Ltd., for two superheaters, at £142 10s. 
each. 


Macclestield.—Messrs, D. Firth & Son have secured the 
саас for the installation of the electric light at the Macclesfield 
Asylum. t ds | 


"The New War Office.—The order for the electric 
lighting of the new War Office has been placed with Messrs. F. A. 
Glover & Co., Ltd. 


Radeliffe.— The U.D.C. has accepted the tender of 
Messrs. Etheridge & Clark, of Manchester, for the laying of the 
permanent way of the tramways. 


Salford.— The following tenders have been accepted by 
the T.C. :--- 


Russell & Sons, Ltd., Wednesbury, sectional B poles, at £5 15s. each, and C 
poles, at £7 12s. 6d. per pole. 
F. 8mith & Co., Salford, 16 drums of 1,050 yards each of S. W. G. trolley wire, 
78754. per th. 
Hall & Pickles, iron апа steel (tramways). 
Giddings & Dacre, Ltd., glass (tramways). 
Isaac Bentley & Co., Ltd., paints, ои», &. (tramways). 
Brilliant Shino Metal Polish Co., metal polish (tram ways). 
W. T. Glover, Lid., lead piping. 
R. W. Blackwell & Co., Ltd., pull offs, strains, cat accessories. 
Docker Bros., Ltd., special paints, varnishes, &. (tramways). 
L. Andrew & Co., car accessories (electrical). * 
: Miller & Co., Ltd., 80 in. diameter chilled cast-iron wheels. 
Giddings & Daore, Ltd., wire, solder, lead, tin, &c. (tramwsys), 
J. J. Rigby, Ltd. oil for Weil's lights (tramways). 
Brecknell, Munro & Rogers, Ltd., car accessories (mechanical). 
Geo. Hill & Co., switches, section boxes, &с. | 
Commercial Electric Co. and Liverpool Electric Cable Co., Ltd., car 
accessories (electrical), 
. Johnson & Phillips, rubber-covered oables. 
National Rail and Tramway Appliances Co., Ltd., accessories (mechanical). 
Messrs. Estler Bros., car accessories (electrical), 


Stepney.—The B.C. has received the following tenders for 
supply of cable during the period ending December 31st, 1906 :— 


W. T. Henley's Telegraph Works Co., Ltd. . (accepted) £11,007 10 
Callender's Cable & Construction Co., Ltd. xà Me .. 11,225 10 


Siemens Bros. & Co, Ltd. .. ais КУ 11,293 0 
British Insulated & Helsby Cables, Ltd. .. => .. 11,302 0 
W. T. Glover & Co., Ltd. P vx 4% EM .. 11,889 0 
Western Electric Co. .. 5% ed саса ‘informal) — 


ELECTRICALLY-DRIVEN CRANE. 
Jessop & Appleby Bros., Ltd., Leicester .. (accepted) £508 0 


T. Smith & Sons, Radle ©» Po 595 10 
Chatteris Engineering Works Co КЕ S... 887 0 
Crompton & Co., Ltd. ae oe ee oe ee ee 601 0 
SUPPLY AND ERECTION OT Motor-DRIVEN BOOSTERS. 
Bruce Peebles & Co., Ltd. T zs (accepted) £526 
Genera] Electric Co., Ltd. T E "S - ee 540 
British Thomson-Houston Co., Ltd. TEM „ 58) 
Mather & Platt, Manchester РЕ ‘ aid ze . 570 


St. Pancras.—The B.C. has received the following 
tenders for a low-pressure switchboard at the King’s Road station : — 


T. W. Broadbent xs oe ee a5 ie .. £728 0 
Ferranti, Ltd. " oe dus РЕА ee eo a 900 n 
g J. G. Statter & Со. xs ex P .. 1,026 0 
British Westinghouse Co., Ltd. (accepted) 1,095 7 
Johnson & Phillips же E a as Se . 1,059 0 
Northcote, Heaver & Co. TY УЖ S - 1,098 0 
Electrical Co., Ltd. “+ a si wi 1,095 0 
Cowans,Ltd. ..  .. " zu - sos 1,109 0 
British Thomson-Houston Co., Ltd. ^ ds 1.121 18 
Bertram Thomas, Ltd. et; РР is " 1,158 0 
Kelvin & James White, Ltd. E аб 1,170 10 
Nalder Bros. & Thompson, Ltd. sê - .. 1,015 0 
Consolidated Electrical Co. .. - Am Ka .. 1420 0 
Westminster Engineering Co. : s .. 1,230 0 
Veritys, Ltd... " oe 3,219 0 
E. Е. Moy, Ltd. T "s 9 - i .. 1360 0 
Siemens Bros. & Co., Ltd. ace 85 Ses .. 1,270 Q 
Elliott Bros. vi 32 92 a Р .. 1.296 0 
Edison & Swan United Electric Light Co. .. 1,834 0 
Electric Construction Co., Ltd.  .. vs » . 1857 0 
Aberdeen Electrical Eugineering Co.  .. Um eo 1,420 0 
Electric & Ordnance Aqcessories Co. my m 1,560 0 
Dorman & Smith ; 43 Ф ЭР " .. 1,658 0 
John Fowler & Co. sed " "n s ©» .. 1,665 0 
Crompton & Co., Ltd. .. è s ee .. 1,955 0 


Topsham.—The tender of Mesars. Edwards & Arm- 
strong, of Bristol, for the plant and mains for the electric light 
installation, has been accepted by the Electricity Supply Co. 


x 


NOTES. 


Belgian Government and Home Iudustries.— 
According to Le Soir, of 24th inst, the Belgian Government has 
taken an active part in furthering the reconstruction of the Bociété 
Electricité et Hydraulique, of Charleroi, which was accomplished 
on the 7th inst, the name of the company becoming La Société 
anon. des Ateliers de constructions électriques de Charleroi. The 
Government has promised to facilitate the erection of large central 
power stations for the supply of energy to towns, railways, &c., and 
for a beginning has authorised the installation of a large works at 
Brussels to supply the whole of the Government establishments, 
reitwey stations, €c.. within a radies of 24 kilometres The com- 
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pany's works are to be equipped with machinery for the manufacture 
of cables, incandescent lamps, and other electrical accessories, and 
being practically subsidised by the Government, the future 
prospects of the undertaking are bright. 


Motors v. Electric Tramways.—At the sitting of the 
Engineers and Surveyors’ Section of the Sanitary Congress at 
Glasgow, on Tuesday, Mr. E. Shrapnell-Smith, secretary and 
treasurer of the Automobile Mutual Protection Association, and а 
member of the Council of the Liverpool Self-Propelled Traffic 
Association, read a paper on " Motor Vebicles in Relation to Muni- 
cipal Service,” in which he strongly advocated the employment of 
motor vehicles for municipal engineers and officials, to aid them in 
their work. Touching on the question of motor omnibuses, he taid 
the first consideration was that compared with electric traction on 
rails by the trolley system, a service of motor ‘buses necersitates 
one-sixth of the capital expenditure. sthet io views may also 

carry weight at times, for some towns resent the laying of rails and 
the use of overhead wires. The largest experience has been gained 
at Eastbourne. The greatest expense has invariably been in 
replacing rubber tires, which are essential to comfort for pasrenger 
service. This item has reached 8d. per car-mile—in some cases— 
but improvements in manufacture, and in the methods of sccuring 
the tire to the rim, have now reduced this by three-fourths. The 
cost per car-mile, inclusive of depót expenees, repairs, depreciation, 
driver, stores, sundries, and supervision, will vary from 8d. to 9d. 
for a 16-passenger 'bus, and will be under 1s. for a double-decker, 
where a sufficient number of ‘buses are run to reduce the incidence 
of management. The increase in width to 7 ft. 6 in., and the higher 
speed of 12 miles an hour, which are permissible under the new 
regulations, render the prospects of the motor omnibus particularly 
attractive both for complete services and for feeder purposes. 
Where the traffic stops are numerous, as in London, a hydraulic 
variable speed gear, with an infinity of ratios between the extremes 
instead of the usual three or four steps, isof value with the internal 
5 engine, which is in greater vogue than steam for this 
work. 

Mr. Strange (Eastbourne) said the motor service in that town was 
highly appreciated by the inhabitants, the only difficulty being 
that, owing to their having to start in too great a hurry, they bad 
not sufficient "buses. Although they had had many difficulties, the 
first six months showed a profit of £67. 

Mr. Councillor Beach (Eastbourne) said the great benefit to 
Eastbourne of the adoption of the motor system was that it had 
kept away the electric tramways. | 

Mr, Mawbey (Leicester) said that if they took a large town like 
Leicester, where they had to carry their population three or four 
times over in a week, it was obvious that electric tramways were the 
only meane of giving such facilities. It might be all very well at a 
seaside town, but he felt that the time had not come when they 
could adopt motors in preference te electric tramways in large 
towns. 

Mr. Bmith, in reply, said he did not intend to convey the view that 
motor-omnibuses were of universal application, and he agreed that 
in large towns electric tramways worked from а central gene- 
rating station would be able to compete with motor-omnibuses. In 
the case of towns like Eastbourne, however, there was a great deal 
to be said in favour of motor-omnibuses. 


London County Council.—At the meeting of the 
Council on Tuesday, the Finance Committee reminded the meeting 
of the recent decision to advance on loan to the Marylebone Borongh 
Council the sum of £1,415,000 on or before October lst, 1904, on 
terms and conditions to be subsequently determined. The Com- 
mittee now stated that it proposed, and the Borough Council had 
agreed, to pay as interest the actual cost to the County Council of 
raising the loan when the money was provided by the special issue of 
London County Bills contemplated for that purpose, and that on the 
issue of stock for the permanent loan, interest should be calculated 
in the manner usually adopted when the interest on loans to local 
authorities was determined after each issue of stock, the general 
principle being that the County Council should be fully protected 
against any loss on the transaction. The Borough Council was 
anxious to take up the loan early in October, and the Finance Com- 
mittce, therefore, suggested that it should be authorised to invite, 
open and accept tenders for county bills not exceeding in the aggre- 
gate £1,500,000, with а currency of not less than three nor more 
tban twelve months, in order to provide the necessary funas for the 

se. The Committee submitted a recommendation, which the 
Council adopted in the sense indicated. $ 

The Council also decided, on the recommendation of the Finance 
Committee, to sanction the borrowing by the Marylebone Borough 
Council of £433,800 for the erection of a generating station, and the 
provision of machinery and plant; to advance £9,958 to the Shore- 
ditch Council for electric lighting works and the purchase of meters ; 
and to lend £10,000 to the Woolwich Council for plant, machinery 
and mains. 

An expenditure of £33,500 was authorised for the erection and 
equipment of a sub-station, to be built in connection with the power 
station at Greenwich. The Highways Committee asked for authority 
to expend £4,960 on the provision of roof covers for sixty electric 
сагв, 


The London Traffic Commission.—The Royal Com- 
mission on London Traffic has appointed Mr. Stephen Sellon, of 
Westminster, "to make a report upon the tramway undertakings 
in the principal cities and towns of the United Kingdom, and 
investigate the traffic and operative results obtained in connection 
therewith, and the conditions in regard to tramway transportation 
existing in such cities and towns as compared with London." 


The British Association Meeting at Cambridge.— 
The following are some of the papers which are to be read before 
Engineering Section G :— 

Thursday, August 18th.—Address by the Hon. С. A. Parsons, President of the 
Beotion. 

Lecture by Mrs. Ayrton, '* The Origin of Sand Ripples.” 

Friday, August 19th.—Mr. C. Dugald Clerk, The Internal Combustion Motor 
in Britain.” 

Prof. B. Hopkinson, Some Tests on Bmall Gas кнр, 

То be followed by а general discussion. 
Monday, August 28nd.—Mr. С. Н. Merz, The Use of Electricity on the North- 
astern Railway and on Tyneside." 

Mr. A. A. C. Swinton. Electricity from Water- Power.“ 


Mr. W. M. Mordey and Mr. A. G. Hansard, “Energy Losses in Magnetising 
Iron." 


Prof. J. A. Fleming, "Large Bulb Incandescent Lamps as Secondary 

Standards of Light." 
Tuesday, August 28rd.— Major Sir Hanbury Brown, K. C. M. G., The Control of 

the Nile.” 

Mr. J. Н. Wicksteed. А Universal Testing Machine of 300 tons for Full. 
sized Members of Structures.” 

Mr. 8. Cowper-Coles, “A New Process for Applying Zinc to Мемо 
Surfaces.”’ 


Mr. J. W. Hayward, The Effects of Receiver Drop in a Compound Engine.” 


The Fiscal Question.—In discussing the suggestions 
made by the Tariff Commission in favour of the imposition of import 
duties on iron and steel, the Berlin Tageblatt states that the scheme 
naturally only represents proposals, but that it can scarcely be 
doubted that they will be realised in some form or other. If the 
signs of the times are accurately interpreted, it may be asserted that 
the English iron and steel duties will arrive quicker than many 
people in Germany anticipate. Many of the experts in the German 
iron and steel industry have flattered themselves with the hope that 
they would arreat the advance of English protectionist plans by the 
projected conclusion of international agreements for the limitation 
of spheres of interest. The report of the Tariff Commission, the 
Berlin journal observes, shows, however, that these hopes have 
proved to be illusory. 


Fires at Electric Lighting Works.—It appears from 
the recently issued volume of "London Statistics,” for 1903-4, 
which was compiled by the London County Council, that four fires 
occurred at electric lighting works in London during the year; 
three of them were due to defective circuits, the cause of the 
fourth being unknown. Two electricians’ premises suffered by fire, 
and six electrical engineers’ premises were attacked. In no case 
was more than slight damage donc. During the year there were 
no fewer than 1,036 fires at private houses, and whereas only one of 
these was caused by a defective electric circuit, 51 were due to 
escapes of gas, and 68 to the upsetting of mireral oil lamps. 


An Up-to-Date Electrically-Equipped Dock.—In 
order to successfully keep pace with the times, it. is essential that 
everything connected with the handling of our enormous sea-borne 
trade should be on a scale commensurate with ite value and import- 
ance. This is especially so with regard to the equipment of 
docks. The progress made in the economical handling of the goods 
and mineral traffic at many docks has been very marked, and thc 
once stereotyped hydraulic crane has generally been supcreeded by 
the electrically-driven crane with its greater flexibility, higher 
speed, and greatereconomy. Several modern docksin America and 
on the Continent are electrically-equipped throughout. In the 
former country progress has been most marked in connection with 
the handling of minerals on the shores of the great Lakes; while 
our Continental friends have developed remarkably successful dock 
equipments for handling tbe miscellaneous cargoes which are dealt 
with at their ports. In this country a good many docks are partly 
equipped with electric power, but it has been left to the Clyde 
Navigation Trustees to initiate the biggest electric dock scheme in 
this country, or, indeed, anywhere, and the progress of their new 
dock, now in course of construction at Clydebank, will be watched 
with great interest by electrical engineers, and by all interested 
in the development of our shipping trade. The equipment will be 
up to, and in several respects ahead of, current practice. Thera 
will be a large number of jib cranes constructed specially for high 
speed, while the railway wagons will be moved rapidly in and out 
of the range of these cranes by electric capstans. By far the 
most important feature will, however, be the huge coaling hoists. 
These will be arranged for dealing with coal wagons up to а groes 
load of 32 tons at a high rate of speed, and will therefore be quite 
up to the capacity of modern mineral wagons. They will be interest- 
ing from an engineering, as well asa general point of view, being 
the first of such hoists to be operated electrically. It is huped that 
the first portion of the dock will be opened about February, 1905, 
and the whole scheme, when completed, will form one of the finest 
examples of a modern dock equipment. We understand that Mr. 
Walter Dixon, M. I. E. E., of Mesrrs. Walter Dixon & Co, electric 
power engineers, Glasgow, who has devoted many years to this 
branch, and has inspected the priucipal dock equipments in the 
United States, in tnis country, and on the Continent, has been 
retained by the Olyde Navigation Trustees as their engineering 
expert. 


Electricity in Mines.—In his annual report to the 
Home Office, Mr. Henry Hall, H.M. Inspector of Mines for the 
Liverpool and North Wales district, refers to the extended use of 
electricity in mining as follows:—'' During the year an exhaustive 
inquiry has been held by а committee of experts, with the object ot 
framing regulations to govern the use of electricity in and about 
mines. This source of power is making rapid progress and exten- 
sion for hauling, pumping, and coal cutting, and it is its adaptatior 
to the last-named work which will have to ba carefully watched and 
its dangers ong me guarded. With the ordinary motor for сол! 
cutting a good deal of sparking takes place when thejmachine meet: 
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with unequal resistances—for instance, when the cutting tools come 
in contact with hard substances, such as iron pyrites; and these 
sparks would, no doubt, ignite firedamp if it happened to be pre- 
sent. It has been suggested that the motor itself should be so 
enclosed by an outside covering that any sparking or ignitions of 
explosive atmosphere taking place within such box or covering 
could not pass out or communicate with the outside atmosphere; a 
second suggestion is that the current employed, should be multi- 
phase. Iam afraid tere will be great difficulty in keeping a motor 
sufficiently cool to allow of its doing its work properly whea it is во 
closely boxed in as has been suggested." 


South African Notes.—Johannesburg.—A boy, named 
Lazarus, climbed an electric light pole belonging to one of the 
mines at Boksburg to release his kite, which was entengled in the 
wires. He received a fatal shock. 

Durban.—The Т.С. agreed to the following report of ite Electric 
Light and Traction Committee:—''On the acting borough elec- 
trical engineer's report, dated June 18th, 1904, with reference to 
the desirability of considering the question of additional traction 
engine plant for the power station, by reason of the increasing con- 
sumption of cutrent and demand for power; at present, 76 motors, 
aggregating about 800 H.P., are supplied from the traction engines, 
and motors to the extent of 1024 н.р. are now applied for. Taking 
advantage of the borough electrical engineer's presence in England, 
the Committee decided to at once cable Mr. Roberts of the present 
conditions, authorising him to obtain prices and partic for 
another large set of engines for consideration on h's return.” 


Appointments Vacant.— Lecturer in physics for the 
Birmingham Municipal Technical School (£140); Chief assistant 
electrical engineer for Weymouth and Melcombe Regis (£120). 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 


power station or the commercial side of the profession and industry, 
also eleciric tramway and railway officials, to keep readers of the 
ErLzcTrBICAL Revirw posted as to their movements. | 


Central Station Engineers.— Mr. R. V. WEARE, lately 
shift engineer to the Bournemouth Corporation and Ilford District 
Council, has been appointed to a similar position at the works of 
the Brompton and Kensington Electric Supply Co., Ltd. 

The salary of the borough electrical engineer at Hornsey has 
been increased from £300 to £340, and by £30 per annum for the 
next two years. 

Mr. E. E. GARRARD, of Great Yarmouth Corporation Electricity 
Worka, has been appointed to the post of charge engineer at the 
North Metropolitan Electric Power Supply Co.'s new power station 
at Brimsdown. : 


Electric Tramway Officials.—Mr. J. BowbEs, rolling 
stock superintendent to the London United Tramways, is proposed 
by the Highways Committee for a similar position in connection 
with the London County Council tramways, the salary being £400 
per annum. The other two gentlemen in the final list were Mr. 
A. A. BLACKBURN, car-shed superintendent to the Manchester Cor- 
poration Tramwayr, and Mr. J. H. F. Bara, rolling stock superin- 


tendent, on the Mersey Railway, for the British Westinghouse Co.“ 


There were 129 applications for the position. 


General.— The Council of the City and Guilds of 
London Institute bas awarded the Biemens Medal and premium 
(Electrical Engineering) to Mr. Н. W. PuRLE, and the Siemens 
Medal (Civil and Mechanical Engineering) to Mr. H. D. OBBEDY. 
Both gentlemen were matriculated third year students of the 
Central Technical College. The Diploma has been awarded to 21 
Students in Electrical Engineering, 36 in Civil and Mechanical 
Engineering, and four in Chemistry, all of whom have completed a 
full course of instruction. 

On the 18th inst, at St. John's Church, Huddersfield, Joum 
Нк=итт, B. A., M. Inst. E. E., eldest son of Lt.-Col. Hewett, R. M. A., 
ret., of Cheltenham, was married to Beatrice, daughter of the late 
Ben Lockwood, of Storthes Hall, Kirkburton, Yorkshire, and Mrs. 
Lockwood, of Birkby, Huddersfield. | 

On Saturday last the officials of the Engineering Department of 
the Mersey Railway met at the Old Post Office Hotel,“ Birken- 
head, to present Mr. М. Е. WarsH with a case of cutlery, on the 
occasion of his retiring from the position of chief clerk to that 
department. The presentation was made in a few appropriate 
words by Mr. Н. A. FrEZzT, station superintendent, to which 
Mr. Walsh suitably responded. 


- 
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NEW COMPANIES REGISTERED. 


Electrical Bleaching Co. (1904), Ltd. (81,614).—This com- 
pany was registered on July 20th, with a capital of £75,000, in EI shares, to adopt 
(5) agreements, one with the Electrical Bleaching Co., Ltd., three with C. E. W. 
Gaddum and one with J. J. Grabam, and to carry on the business of bleachers, 
dyers, dressers, finishers, makers of vitriol and bleaching materials, manufac- 
turing chemists and druggists, wholesale or retail dealers in textile fabrics, 
spinners, weavers, and manufacturers of and dealers in wool, cotton, silk, flax, 
hemp, jute and other fibrous substances, electricians, electrical engineers, sup- 
pes of electricity, kc. The first subscribers are:—C. E. W. Gaddum, Cleve- 

Bowden, cotton manufacturer and dyer, with 100 shares; G. Worthington, 
15, Minshull Street, Manchester, cotton manufacturer, with 100 shares; W. Н. 
Marriott, Balne Mills, Wakefield, worsted spinner and dyer, with 100 shares; 


e 


F. H. Allen, Delaheys House, Hale, gentleman, with 100 shares; G. St. John 
Day, Mumps Electrical Works, Oldham, electrioal engineer, with 100 shares; 
E. L. пе, 18, үче Avenue, Nottingham, electrical engineer, with 100 
shares; and H. W ‚ 196, Deansgate, Manchester, manufacturer, with 1 share. 
Minimum cash subscription, 15,000 shares. The number of directors is not to 
be less than two nor more than seven; the first are C. E. W. Gaddum, G. 
Worthington, W. Н. Marriott, F. H. Allen, G. St. John Day and E. L. Thorpe; 
qualification, 100 shares; remuneration (except managing director), £150 each 
per annum. Registered oftice, 198, Deansgate, Manchester. 


Arnold Goodwin & Son, Ltd. (81,633.)—This company was 
registered on July 22nd, with a capital of £10,000 in £1 shares, to manufacture, 
construct, equip, improve, administer, sell, repair, manage, or control railwaya, 
tramways, trolleyways, mills, factories, warehouses, works, and other premises 
in England or elsewhere, and to carry on the business of railway proprietors, 
manufacturers of rails, sleepers, cables and the like, electricians, electrical, 
mechanical, and general engineers, producers and distribotors of electricity, 
steam, hydraulic, air and other power, кав, water, and electrical fitters, rubber 
manufacturers and merchants, &с., and to adopt an agreement with A. Good- 
win. The first subscribers (each with one share) are: — A. Goodwin, 58, Sumner 
Street, Southwark, engineer; Н. Clarkson, 9, Ironmonger Lane, E.C., solicitor ; 
А. С. Clarkson, 9, Ironmonger Lane, E.C., solicitor; A. M. Newcombe, Grace 
House, Beckenbam, auctioneer; H. B. Knight, 111, Birkbeck Road, Beckenham, 
clerk ; M. E. Brown, 129, Birkbeck Road, Beckenham, clerk; and S. C. Cain, 
17, Chaffinch Road, Beckenham, clerk. Minimum oash subscription, 100 shares. 
A. Goodwin is the permanent governing director, Remuneration ав fixed by 
the company. Registered office, 56 and 58, Sumner Btreet, Southwark, В.Е, 


Davies, Kent & Stewart, Ltd. (81,627).—This company was 
registered on July 21st, with a capital of £8,500 in £1 shares (2,500 preference), 
to acquire the business carried on at 17, Berners Street, W., as Davies, Kent, 
and Stewart, to adopt an agreement between G. A. G. Davies, Н. W. Kent, 
and B. С. Stewart, of the first part, Mary А. E. Stewart, of the second part, 
Catherioe T. Kent, of the third part, and this company, of the fourth part, 
and to carry on the business of manufacturers of electrical accessories, flexible 
wire makers, electricians, suppliers of eleotricity, хс. The first subscribers 
(each with one thare) are :—G. A. G. Davies, 17, Berners Street, W., electrical 
engineer; H. W. Kent, 17, Berners Btreet, W., electrical engineer: B. G. 
Stewart, 17, Bernors Street, W., electrical engineer; L. Н. Lewis, 49, Godelpbin 
Road, W., electrical engineer; Gertrude M. Kerry, 38, Gladstone Avenue, Fast 
Ham, typist; Mrs. M. A. E. Stewart, 40, Upper Richmond Road, East Putney, 
S. W.: апа Н. P. Parrott, 499, York Road, Wandsworth, licensed victualler. 
No initial publio issue. Registered without articles of association. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns of the third year's working of this 
West Bromwich undertaking are of а very satisfactory character. 


Municipal The output, thanks to traction developments, 
Electricity bas been quadrupled and the revenue more 
Supply. than trebled. Working costs have fallen to 


nearly id. per unit and the progress is 


` represented financially by a gross profit of £4,218 as compared with 


some £771 on the previous year. The department meets all 
financial charges and carries a balance of £1,546 towards the forma- 
tion of a reserve fund. 

The prices charged are :—Private lighting, 44d. and 14d. per unit, 
maximum demand; power, 14., and traction, 2d. per unit. The 
chief engineer is Mr. J. H. Wray. 


GanmsBAL STATEMENT. 


For year ending March 3lst— 1904. 1903. 
Total capital expended  ... ove s. £56,506 £41,897 
Number of units sold— 

_ Private supply ... T vis s.. 271,096 ‚ 178,308 
Publio lighting... sis 880 42,557 1,593 
Traction (by contract) . T" ES 791,353 105,947 

Total number of units sold .. 1,105,006 285,848 
Equivalent No. of 8-c.P. lamps connected 12,065 11,938 
Н.Р. of motors connected ... ... .  163-H.P. 140-н.Р. 
Number of public lamps. T m 80 1 
Maximum load in . dis - 788 5€8 
Revenue account— i 

Gross revenue ... өз ses ses £9,318 £2,930 
„% expenditure  ... ‘ee saa £5,100 £2,159 
„ profit... - ө 25 £4,218 ° £771 
Average inclusive price obtained per unit— 
Private lighting " "nm 2:35d. 
Public lighting... m sag © ‘91d. | ‚2'464. 
Traction ats га 1°98d. 


REVENUE Account FOR Year ENDING MARCR 318т, 1904. 


Gross revenue  ... one s.. .. £90,318 = 2:20d. per unit, 
Works and distribution co sie 4 £3,891 - 84d. „ 
Total working costs  ... me .. 5,100 = 1˙11d. „ 


PROFIT STATEMENT. 


Interest on loans nn de ee РАР woe 1,474 
Sinking fund... “ii ds эз б» .. 1,198 
Balance carried for ward. 55 net *. 1,546 

Gross profit... „ £4,218 


Тав Oldham returns de not disclose a very 


Oldham promising situation, doubtless due in great part 
Municipal to the disturbed state of local industry. While 
Electricity the output has gone up, the receipts have 

Supply. declined—this being due to decreased charges 


for energy made to the tramways department. 
The private and public supplies are both progressing slowly, and 
the working costs are an improvement on the previous year. It is 
in meeting the financial charges which have nearly doubled since 
last year, that the effect of the adverse conditions of the past year 
becomes apparent, the deficit of £771 being, under the circumstances, 
а small one. 
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The prices charged are :—For private lighting, 4d. to 14d., sliding 
scale, and 4d. and 15d, maximum demand; power, 2d. to 14d.; 
trams, 14d.; and public lighting, 23d. per unit. The engineer is 
Mr. B. Wilmott Newington. 

GmxzBaL STATEMENT. 


For year ending March 55th— 1904. 1903. 
Total capital expended € e £242,974 £216,882 
Number of units sold— Е 
. Private supply ... * 848.096 762,213 
Public lighting с 17,362 16,972 
Traction ... a "e d 4. 2,177,309 2,090.127 
Total number of units sold . 3,042,766 2,869,312 
Equivalent No. of 8-0. v. lamps connected... 58,207 54,154 
Load factor ... es das ies .. 196% 21:6 % 
Maximum load in Kw. $5 "I avs 1,765 1,743 
Revenue account— . 
Gross revenue ... fag is ; £25,974 £26,279 
» expenditure Tn va S. E13, 303 £13,667 
„ рю .. .. 0 e 412,671 £12,612 
Average inclusive price obtained per unit— 
Private supply ... wee vis T 34d. 3'5d. 
Public supply... nes P 2:5d. 2:5d. 
Traction ... jus Vas " T 1:54. 1:694, 


Revenus Асооскт кон Year Enpisa Marcu 25тн, 1904. 


Gross revenue б s £25 974 = 2°60d. per unit. 
Works and distribution co a .. £10,387 = ‘82d. „ 
Total working costa (less tax returned) £13,303 = 1054, „, 


Prorit STATEMENT. 


Interest on loans (less tax returned) 27, 361 
Sinking fund... Е Е m . 6,081 
Deficit on year's working ... © = 7 

? Gross profit £12,671 


CITY NOTES. 


A PROSPECTUS of the Haste Pump Co., Ltd., 
is before the public, offering 80,000 £1 shares for 
subscription. The company, which hasa nominal 
capital of £100,000, is formed for the purpose of 
acquiring and working a number of pump patents granted to C. W. 
Milne and F. C. Haste. The company is mentioned in the 
prospectus ав the parent company, ан it is expected that consider- 
able profit will be made by the sale and working of foreign 
patents, and the granting of licences, in addition to that to be 
derived from manufacturing operations. The pumps are being used 
by the City of London Electric Lighting Co., the Sheffield electricity 
department, and certain electrical and other engineering firms. The 
purchase price “ for the invention and patent rights,” &c., is £60,000, 
payable either entirely in ordinary ehares, or partly in cash and 
partly in shares, at the option of the directors. 'The first £40,000 
subscribed will be available for working capital. Several of the 
directors are directly connected with the electrical industry— 
C. Williamson Milne, J. M. Hewitt, F. Barnes Bpencer. 

But little actual manufacturing work appears to have been done 
under the patents up to the present, for we read that “ап expendi- 
ture of nearly £7,000 has been incurred by the vendors in taking 
out patents and in establishing the nucleus of a manufacturing busi- 
nese.” It can bardly be anticipated that the profits on manufacturing 
can be sufficient to earn substantial dividends" on £80,000 capital 
at а particularly early date, во we must suppose that it is from the 

sale of patents, and the granting of licences that the chief portion of 
the anticipated profit is to be derived. We note that the chairman of 
the company, Mr. C. Williamson Milne, is to receive £41,500 as his 
share of the purchase price. We can quite believe that business 
men will be somewhat chary of investing money in the company 
without knowing what has been the rate of profit on the business 
that bas already been done. It is pointed out in the prospectus 
that no charge bas been made for goodwill,” but £60,000 seems to 
us an excessive figure for the patents of a pump. Even if paid 
for entirely in shares, the holders of the remaining £40,000 would 
have this £60,000 to reckon with when looking for dividends, but if 
we understand the ‘prospectus correctly, the option to pay the 
vendors partly in cash, is quite likely to be exercised after £40,000 
has been subscribed for working capital. This belief may, to some 
minds, be strengthened by the circumstance that the chairman of 
the company is himself a vendor. 


The Haste 
Pump. 


General Electric Co. 


Тнк ordinary general meeting of this company was held on 
Wednesday at the offices of the company, 71, Queen Victoria 
Street, B.C., Mr. G. Byng presiding. 


In moving the adoption of the report aud balance-sheet, the 
CBAIBMAN said that he would give a few words in explavation of 
the figures. The headings were almost identical with the heading 
given three years ago, во that a comparison was easy. The year 
they were dealing with hed been а most difficult one, as the home 
trade had been exceedingly quiet, more especially the building 

trade, upon which tbe electrical industries largely depended. The 
company had maintained their turnover ; in some departments they 
bad increased it, but they bad had to spend more money in doing во, 
aud prices ruling lower, they could hardly expect to do better than in 
previous years. The results shown in their balance-sheet must, 
therefore, be considered satisfactory. The amount for depreciation 
written off that year exceeded by 43,000 that allowed for the - 
previous year; their property account was larger, and adequate 
depreciation in works was an essential to good finanoe of a 
manufacturing concern. The income from investments was less 
than last year, yet they would find that their investments 
bad increased by £12,000. Most of that increase was due to the 
foundation of their own houses in South Africa—a return проп which 
could not be shown tbat year, but would be shown next year. They 
believed that all their investments were sound. They were mostly 
composed of shares in sub-companies, such as tbe Robertson Lamp 
Works, the Steel Tubing Works at Birmingham, the British General 
Electric Со. in South Africa, and the Uxbridge Rlectric Supply Co. 
Their capital account had incressed by the addition of ordinary 
shares, thus formirg further guarantee for the preference share- 
holders. Sundry creditors showed an increase of about £20,000, 
but & great many of the contracts included in tbat had since been 
liquidated. On the credit side of the balance-sheet they would 
find the figures almost identical with those of last year. They did 
not extend their buildings last year, and therefore the increase of 
their property account was small. The increase in sundry debtors 
and atock-in-trade was the natural outcome of a progressive 
business, and was in some measure due to the fact that they bad 
raised four sub-branches to the status of independent branches, 
which entailed the keeping of larger stock, and the giving of larger 
credit. As to their reserve account, they had raised it to £80,000, 
and hoped tbat next year their reserve would cover the items of 
goodwill and patents, standing at £92,000. Having put aside o 
reserve the average amount of £20,000 during the last four years, 
there remained a surplus which would enable them to propose a 
dividend of 7 per cent. on the ordinary shares. Although that was 
an improvement on the previous year, it could hardly be 
considered а grand return. It was evident, however, that that 
dividend could be earned by the company in bad times, and they 
must look forward to а more adequate return in those good times 
which he hoped would return. With regard to the progress in 
the works, and the outlook for the future, he said that their 
oldest works, the Peel Works at Manchester, continued to be full 
with orders; the various departments, such as electrical supplies, 
switcbboards, instrumenta, arc lamps, belle, &c., were working all 
the year round at high pressure. The telephone department had 
considerably benefited by the requirements of the Government. In 
order to prepare for the anticipsted increase in orders, they had 
decided to pull down a number of adjoining cottages belonging to 
tbe company, in order to extend their Manchester works. The 
fixture works in Birmingham aleo continued to be fully employed, 
and the Witton Engineering Works bad undergone a particularly 
pleasant change during the year, and they found that they could 
produce there as cheap and as good machinery as could be produced 
anywhere in the world. They bad succeeded in ing а most 
gratifying number of orders which had enabled them to complete 
' their standard patterns and designs for actual contracte, instead of 
laying down speculative lines. Those orders included important 
contracte for mines in Westralia, South Africa, and also in England. 
They had secured contracts for generating plants of sizes from 
100 to 1,500 xw. for important towns such as Hastings, Reigate, 
Hornsey, Bedford, Handsworth, Aston Manor and Dublin, and 
they bad also secured important orders for dynamos and 
motors from the War Office and the Admiralty, and for Colonial 
railway companies. One of the most satisfactory orders had 
been the contract for 340 motors for the lifts for the under- 
ground electric railways of London. The fact that the company 
had been the pioneer of polyphase work in this country had assisted 
them considerably in their mining work, and it was only fair to 
state that they had not found any difficulty in getting both the 
intellectus] and the manual labour required for such intricate 
work in this country. They noticed particularly among the younger 
generation of engineers a desire to keep their theoretical knowledge 
on à par with their prsctical experience. The position of the 
carbon works belonging to the company was one which had aroused, 
and was arousing, much publicinterest. They had worked through- 
ont the year by day and night shifts во that they could'cope with 
the orders they had received for English made carbons, which had 
come mainly from the Government and large public bodies. The 
directors were satisfied that they bad quashed the mistaken idea 
that that article could not be produced in this country. The quality 
they were producing was admittedly equal to the best foreign 
makes, but he was sorry to ғау that the unfair competition—which 
practically had as ite object to make them close down 
their worke—had not enabled them to make both ends meet, and 
they had again been obliged to write off & considerable sum for 
running those works. They had, however, no hesitation in stating 
that they were prepared to continue to do so, as they felt they 
would eventually succeed, and that those works would become as 
successful & branch of their business as their other factories had 
developed into. In conclusion, the Chairman laid before the 
meeting bis, views on the subject of Protection so far as it affected 
the company. It was s matter of vital importance to a company like 
theire, whiob bad invested in their works a sum exceeding £1,000,009 
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sterling, and which employed over 5,000 hands. He had been told 
thatthe company had done well under Free Trade, and it was true, and 
eren under the adverse circumstances of free import the company 
had been enabled to earn an adequate return on its capital, but 
their company was not affected so much as many others by the 
fiscal policy of the country. They had large financial resources, a 
goodwill of a quarter of a century, and experience and a manage- 
ment well versed in the tendencies of international trade, and 
those factors had enabled them to witbstand the attacks of foreign 
competition while others had gone to the wall. People had asked 
him, Why are you not satisfied with such results?” Well, if he 
were во short-sighted as they were, he would probably be satisfied, 
but he was not, and consequently he was not satisfied. He never 
would be satisfied to see the prosperity of that great firm rest upon 
the failare of competitors who could not withstand the attacks of 
foreign competition. The prosperity of the firm must rest upon 
the prosperity of the country. Their opponents of Protection had 
told him that all he wanted Protection for was in order to make 
larger profits, and manufacturers were supposed to desire to gain 
atthe expense of the many consumers. He would say that that 
was а false statement, and waa put forth by men who were 
entirely ignorant of the modern conditions of industry. The 
prices which were obtained by foreign manufacturers in this 
country were on the average high prices; but would the English 
manufacturer be quite content with such prices? No, he would 
not. What they wanted was more orders and more security 
in their home and Colonial markets; a security which 
would enable: them to know who their competitors were, 
which would enable them to calculate their costs and their chances 
and rieks upon equal terms with their foreign competitors. They 
wanted to increase their output, and, by increasing their output, to 
reduce the cost of production. If they had such security, they 
would be able to pay higher wages as well as reduce the cost of 
production. Speaking of the electrical industry, of which he knew 
every detail, he would say that he did not believe that the users of 
electricity would have to pay any higher prices than they were 
paying now ; on the contrary, if they continued free imports, the 
user wonld have to pay increasing prices, because the competition 


of the home manufacturer would grow less and less. He could. 


sabmit proofs of that contention, which would show that, in many 
instances, foreigners were obtaining enormous profits . through 
lack of English competition, and that home competition under 
Protection would be so great tbat it would be impossible for 
any manufacturer to take more than his ordinary legitimate share of 
profit. The cry that Protection would increase tbe price of manu- 
factured articles certainly did not apply to the electrical industry. 
There could not be the alightest doubt that Protection would come, 
and the directors of the General Electric Co. were acting on that 
conviction at the present moment. 


Two of the abareholders present expressed disapprobation of the 


chairman's final remarks, one of the gentlemen objecting to “а 
chairman airing extremely crude views upon economic questions 
at a company meeting." Was it to be understood that the policy 
of the company would fail if we did not have Protection ? " 

The CHAIRMAN replied that the policy of the company was at 
present based on the supposition that Protection would come. If 
it did not come within five years, they would have to discharge 
hundreds and thousands of workmen. He thought that the 
Би was one that ought to be ventilated at a shareholders’ 
meeting. 

After further discussion, the motion for the adoption of the report 
was seconded by Mr. H. HineT, and carried. 


Eastern Telegraph Co. 


Тив half-yearly meeting of the shareholders of this company was 
held on the 22nd inst. at River Plate House, Finsbury Circus, Sir 
John Wolfe Barry, K.C.B., presiding. 

The Снлтвмах, in proposing the adoption of the report, said that 
fhe gross revenue for the balf-year under review amounted to 
£626,750, or an increase of £9,134. The revenve for the current 
half-year, however, included an amount of £]5,440 for interest on 
investments in respect of reserve funds, which was credited to the 
reserve fund in March, 1903. If, therefore, for the sake of com- 
parison, that interest were deducted, the gross revenue for the half- 
year showed a decrease of £6,306, when compared with that of the 
half-year ended March 31st, 1903. The receipts derived from the 
traffic with South Africa showed a considerable decrease, as well as 
those from traffic with China, Japan, and the Philippines. The 
diminution of receipts from the latter source was mainly 
due to the important reduction of rates which came into 
force in Joly last year, and also to the fact that the New 
American Pacific Cable Co. was carrying the bulk of the American 
trafic with those places, The European traffic continued to pass 
exclusively by the Associated Co.'s route. Тһе Indian traffic 
showed an increase, and the traffic with Egypt aleo showed а con- 
tiderable im provement, but the latter would probably be of a tem- 
porary nature, the increase having, to a large extent, been due to 
the prolonged cotton crisis. The total expenses for the half-year 
showed an increase of £17,763, when compared with the correspond- 
ing period of 1903. The principal items of increase occurred under 
the following heads :— General expenses in London, £2,710; geaeral 
expenses at the stations, £5,968; and expenses attending mainte- 
nance of cables, £5,375. The increase in the expenses at stations 
was accounted for by the annual! promotions, and an increase of 68 
in the number of the staff, which, during 1904, had had to 


deal with about 1,000,000 more words than in the corre 

sponding six months. The increase in the volume of traffic 
had been due to а general development of business, the exceptional 
conditions caused by warlike expeditions, and the cotton crisis, and 


' also to the important reductions in the rates which had ben 


brought into force from time to time during recent years. The 
increase under the heading of maintenance of cables was tbe result 
of that account only having received а credit of £46,293 from ot ner 
companies on accounts for repairs to and renewals of cables during 
the current half-year, as against £60,364 in the corresponding 
period—a reduction of £14,071. Asa set-off against that, however, 
the value of cable used and sundry expenses showed a decrease of 
£8,401. The result of the half-year’s working was that, after pro- 
viding the usual debenture and preference interest, they were able 
to recommend the usual final dividend of 1] per cent, and a 


‘bonus of 2 per cent., making with the interim dividends already 


paid a total distribution of 7 per cent. for the year, andito 
carry £170,000 to the general reserve fund against £130,000 
last year. They had also repaid £100,000 tothe Eastern and South 
African Co.; and a similar sum had been applied from the general 
reserve fund in reduction of the cost of the cables laid in connection 
with the new route to South Africa and Australia. They had also 
applied from reserve fund the sum of £135,859 on account of the 
partial renewal of the original Aden-Bombay cable laid in 1870, 
and £23,206 on account of the partial renewal of the Suskin- 
Perim No. 2 cable laid in 1876. Their old ss. Chiltern had been 
sold out of the service. She was built in 1866, and acquired by the 
British Indian Telegraph Co. in 1870, and taken over from that 
company at the amalgamation in 1872. During those 34 years she 
had carried out a very great number of repairs, and had proved a 
most valuable ship for the work she had to do. They had reduced 
the maintenance ships fand by £31,800, being the difference between 
the cost and the amount realised by the sale of the vessel. 
Included in the capital expenditure for the half-year 
was the cost of a small cable-repairing vessel suitable 
for work in comparatively shallow water. It was antici- 
pated that a saving would be effected by using a vessel of that 
type for certain minor repairs, instead of, in every case, employ- 
ing the company's larger and more expensive ships. Although he 
did not propose to say anything witb regard to the old question of 
the Government Pacific cable competition, the grievance still: 
remained, and continued to adversely affect their revenue, They 
were, of course, meeting that unfair Government competition by the 
best means available, viz., by consistently continuing their old policy 
of constantly endeavouring to improve the speed and accuracy of 
their service by the application of the latest form of apparatus, and 
granting additional facilities to the telegraphing public, with due 
regard to the interests of their stockholders. A policy of that kind 
must necessarily tend to increase expenses, but tuey were perfectly 
satisfied tbat it was а sound policy, calculated to maintain 
their present revenues, and, he hoped, also to augment 
them in the fature. With regard to wireless telegraphy, 
they, no doubt, had seen that the De Forest system had 
been successful in carrying war correspondents’ messages from thip 
to shore during the present Russo-Japanese war. Whiie holding the 
view that wireless telegraphy would not compete with long-distance 
submarine telegraphy, there were certain places where wireless tele- 
grapby could be usefully employed. They had a case in point in 
the Azores, where the cables of some of the Associated Co.’s touched. 
It was desired by Portugal that some of the outlying islands should 
be placed in telegraphic communication. Owing tothe nature of the 
bottom, and the landing place of those islands, it was not considered 
a suitable place to make the connection by cable ; neither would the 
traffic warrant an expenditure on that account. They, therefore, 
intended to connect the points by a system of wirelesa telegraphy, 
to be worked in connection with their cable system. 

Sir J. Denson PExDER, K.C.M.G., seconded the motion, and the 
report was adopted. 


National Telephone Co. 


THE thirty-fourth ordinary general meeting of this company was 
held on 22nd inst. at Hamilton House, Victoria Embankment, E. C., 
Sir Henry Fowler in the chair. 

In moving the adoption of the report, the CHainwan said that зо 
faras the past half-year was concerned, as contrasted with previous 
half-years ending June 30th, he thought the directors and share- 
holders had reason to congratulate themselves, seeing that the half- 
year was a record, and when he came to deal with the details of the 
accounts, he thought they would concar in that opinion. He had 
explained on more occasions than one that the report presented for 
the June half-year was in the nature of an interim report. They 
could not accurately review tne entire position of the company, 
except at the end of the year. So far as the half-year which had 
just expired was concerned, the income which had accrued in respect 
of the business of that half-year amounted to £984,600, as compared 
with £894,583 for the corresponding period of 1903, being an increase 
of £90,016. The working expenses for the half-year amounted to 
£567,001, as compared with £509,414, showing an increase of 


' £57,657. The net result for the half-year, after deducting Post 


Осе royalties amounting to £90,702, was a profit balance of 
£326,825, as compared with £303,156 for the corresponding period. 
That was ап increase of net income, after some exceptional items 
of expenditure had been dealt with, of £23,668. The rentals carried 
forward for unexpired terms of running contracts amounted to 
£937,296, as compared with £874,383 carried forward in the corre- 
sponding half-year, being an increase of £62,913. The available 
balance for dividend was £258,286, and they proposed to transfer 
£100,000 to the reserve fand, and to carry forward a balance of 
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£9,369. Their capital expenditure during the half year amounted 
to £394,654. There were one or two remarks he wished to make on 
those figures. The first was with regard to the capital account, 
which, as they knew, had been increased during the half-year by 
the issue of £1,000,000 of debenture stock, which was now 
fully paid up. The expenses had increased all round, 
in all the principal items. That was natural. Their 
rates bad increased, their insurance had been heavier, and 
their increase in business meant an increase in the number of 
their operators and in all other working expenses. He thought he 
was right in eaying that they bad added to their staff nearly 1,000 
new operators during the half-year. The increase in the number of 
their stations—which was, perhaps, one of the very best indexes of 
progress made during the last half-year—had been a record increase, 
the increase in the six months having amounted to 19,615, which 
was represented in the income to which he had called their 
attention. They had spent an unusually Jarge sum that last half- 

ear for maintenance and replacements, replacements being, as they 

ew, a charge which was made for a portion of a certain class of 
capital expenditure, of which one-third was fairly chargeable 
to revenue. Their shareholders remained pretty stationary in 
number; last December they had 10,250, and to-day they 
had 10,355. The average holding of the shareholders was £531, 
so that they had a large constituency of shareholders holding 
on an average a very emall sum indeed in the concern. Their 
debenture stockholders had increased owing to the new issue of 
debenture stock; last December their number was 3,400, and 
they now numbered 4,400. Another feature was that of their 
unexecuted orders, and he could only repeat what he said last 
February that those unexecuted ordera were mainly owing to their 
want of capital to execute them. Last year they had 9,232 people 
who were wanting to be put on, but whose orders were unexecuted ; 
and in that balf- year, although they had put on the great bulk of 
that 9,000 odd, they had still 9,700 who were waiting to be put 
on, which represented a rental which, if earned, would be over 
£53,000 a year. Their number of telephone meesages during the 
last year was 938,000,000, and the average receipt per message was 
41d., or less than id. Under the circumstances he thought he 
could congratulate the shareholders on a good half-year. There 
was one subject, however, on which he would say а few words, and 
as to which he wasin a position of difficulty. He referred to the 
negotiations with the Postmaster-General Under the company's 
license the Postmaster-General, by giving notice to the 
company on or before June 30th last, was empowered to acquire 
compulsorily the company's undertaking as from December 31st 


next, the purchase price, in case of difference, being determined by - 


arbitration. That notice had not been given, and consequently, 
tbe Postmaster-General’s compulsory rights had ceased. The Post- 
master-General bad intimated his desire to come to an arrangement 
with the company by agreement, and negotiations with that object 
were in active progress. He need hardly tell them that they 
involved intricate investigations, and that many difficult questions 
had to be considered which could not be hurriedly determined. He 
believed that the Postmaster-General would credit the board of 
directors with a desire to meet him in a fair spirit, and all 
he could say was that he hoped the negotiations would result 
in a satisfactory arrangement being arrived st which would 
enable that great public service te be adequately and properly 
developed, and. which would, at the same time, be equitable and 
fair to the sharebolders. Having said that much, he asked them to 
have confidence in the directors, and to leave the negotiations in 
their bands. 

Mr. Оковав FRANKLIN, vice-president, seconded the motion. 

Mr. Ноанезв, a shareholder, asked whether the charge of £100,000 
for discount and commission for obtaining £1,000,000 debenture stock 
was not rather excessive, | j 

The CHAIRMAN said that the stock was issued at 95, and con- 
sidering the state of the money market, the directors thought that a 
véry satisfactory issue for a 4 per cent. stock. 

Mr. Lea Бмттн congratulated the board on the report. He con- 
sidered that the telephone was in its infancy, and that the pablic 
did not thoroughly appreciate what they got for their money. Tne 
motion was then carried. The retiring directors, Bir James 
Fergusson, Bart., M. P., Mr. Samuel Herrick Sands, and Sir James 
Thomas Woodhouse, M.P., were then re-elected. A vote of thanks 
to the chairman concluded the proceedings. 


Central London Railway Co.—The report for the half- 
year ended June 30th states that the receipts from all sources of 
revenue amounted to £184,961, and the working expenses to 
£95,125, leaving а balance of £89,836. During the half-year to 
June 30th last, there has been a decrease of 209,741 passengers (or 
‚ less than 1 per cent.) in the number carried. The average receipt 

per passenger is 1'86d. After providing for debenture interest and 
other payments, the net.revenue account shows а balance of 
- £108,737, including £36,078 brought forward. The directors 
recommend dividends on the undivided ordinary and the pre- 


ferred ordinary stock at the rate of 4 per cent, per annum for 
the half-year, 


Dublin United Tramways Co. (1896).—The report 


for the half-year ended June 30th, states that the amount available 
for division is £44,153, out of which it is recommended that a divi- 


dend be paid for the half-year at the rate of 6 per cent. per annum 
on the ordinary shares. p 


Westminster Electric Supply Corporation.—The 
directors have declared an interim dividend for the half-year 
ending June 30th at the rate of 18 per ceat. per annum. 


| Edmundson's Electricity Corporation. 


Мв. F. E. GRIPPER, M. I. H. E., presided on Thursday last week at 
the Westminster Palace Hotel over the seventh annual meeting of 
the above company. 

In moving the adoption of the report, he said they would have 
seen that Mr. J. R. Wigham had been obliged, through failing 
health, to relinquish his duties as chairman and director of the com- 
pany. Mr. Wigham had been at the head of the undertaking for a 
great number of years, having been the senior partner of the private 
firm, and then chairman of the private company, which were the 
forerunners of the company, and it was with the greatest regret that 
they had had to accept his resignation. The directors had done 
him the honour of electing him their chairman in his place—a posi- 
tion which it would be his endeavour to fill to the best of his 
ability. They had been fortunate in securing the services of Mr. 
Н. Wolfenden to fill the vacant directorship. Не was glad to be 
able to report the continued satisfactory progress of the company’s 
business. Established seven years ago for the purpose of working 
a considerable number of electric lighting undertakings, they were 
now reaching the end of what he might term their construction 
stage. The seven years had been occupied, first of all, in acquiring 
the various powers and concessions which they now possessed ; and, 
secondly, in carrying out the necessary works and establishing their 
business in the numerous towns for which they had obtained powers. 
The work done during these early years in establisbiog nearly 40 
electrical undertakings, spread all over the kingdom, had been very 
heavy, and the expenditure of capital had been very heavy, too; 
and it was with much satisfaction that the directors felt that they 
were now approaching the time when not only would the work be 
less onerous, and the expenditure of capital much reduced, but they 
should begin to see good results of their work. Since the last 
meeting they completed electric lighting works at Caterham, 
Glossop, Berwick, Ryde, Surbiton, Frome, and Dorking, and had 
completed and opened electric tramways st Glossop and Всаг- 
borough. At Newbury, the lighting works were almost completed, 
and would be opened іп a few weeks. Good progress had been 
made in connection with the Lancashire electric power station, and 
it was expected it would be opened early next year. With the ex- 
ception of two towns, they would then have the whole of their 
works opened and running. The two exceptions were R 
and Invernese, for which—after many attempts—they had recently 
obtained: the necessary Parliamentary powers. It was not the in- 
tention of the directors to seek for further powers, except such as 
might be necessary for their existing undertakings, as they would 
have ample scope in the development of the undertakings which 
they were now interested in. The rapid expansion of the various 
undertakings was shown by the lamp connections which, during the 
year, increased from 335,000 to 568,000, and bad since increased by 
another 65,000 connected or applied for during the t three 
months. Daring the past year the issue of new capital had been 
necessarily heavy to meet the expenditure on the new works already 
mentioned, and the extensions required in the older works; and 
20,000 preference shares, 20,000 ordinary shares, and £92,000 of 
debenture stock had been issued. "The necessity for raising so much 
new capital at а time when market conditions had been unfavour- 
able for all issues had given the directors much cause for careful 


, consideration, and he thought they might congratulate themselves 


in having obtained thie capital on reasonable terms. Their capital 
requirements for the fature—for the reasons he had already ex- 
plained—would be on a less extensive scale. Turning to the 
balance-sheet, they would see that the result of the year's trading 
was a net profit of £39,640 16s. 8d., which was about £13,000 more 
than last year. In addition to this, they had received £16,914 17s. 
as interest and dividends on their investments, which was about 
£3,000 more than last year. Realisation of investments had brought 
them in a profit of £5,058 10s. 5d., principally derived from the 
completion of the sale of their Woolwich undertaking. Last year 
they had a profit of £14,785 from this source. The total profits, 
includiog transfer fees received, amounted to £63,698 108. 7d. as 
against £56,924 last year. This was ап increase of about £7,000. 
Iuclading the balance of £11,733 68. 4d. brought forward from last 
year’s account, the total amount to be dealt with this year was 
£75,431 16s. 114. Interest on the debenture stock and upon tem- 
porary loans had absorbed £11,025 18s. 8d. Dividends upon the 
preference shares has required £15,644 128. 8d., and the interim 
dividend paid on the ordinary shares acounted to £8,750, leaving 
£40,111 5s. 7d. now to be appropriated. The directors recom- 
mended that a further sum of £5,000 be written off the good will 
account, that £5,437 14s. 4d. be carried. to the reserve fund, and 
that a final dividend at the rate of 9 per cent. be paid for the half- 
year upon the ordinary shares. This would make the total dividend 
on the ordinary shares 7 per cent. for the whole year, the same ав 
last year, and would leave £13,923 11s. 3d. to be carried forward to 
the next account. Не had already dealt with the amount of new 
capital which had been issued during the year. Premiums amount- 
ing to £24,562 5s. 8d. had been received in respect of these issues, 
and this amount had been added to the reserve fund, which, with 
the amount they were now asked to carry to this fund from the 
profits, would increase the reserve from £40,000 to £70,000. Look- 
ing at the other side of the balance-sheet, they would find. that 
sundry debtors stood at the large figure of £305,000, as against only 
£75,000 last year, but this amount included a sum of £200,000 
which was owing to them by the Urban Electric Supply Oo., 
the whole of which had now either been paid, or would very shortly 
be paid off. The amount of their investments in subsidiary com- 
panies, taken at par value, amounted to £957,982 16s. 6d., and par- 
ticulars of the various items were given in the schedule which 
accompanied the report. The amount of reserve against those in- 
vestments had been increased this year by £45,000, making a total 
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of £165,984 14а. 1d. With the £70,000 in their reserve fund, they 
bad now a total of over £235,000, which was a 25 per cent. reserve 
against the realisation at par of their investments, and as they had 
every reason to anticipate that as their various investments were 
realised, they could get at least their par value, the shareholders 
would agree, he hoped, that their financial position was a satisfac- 
one. 

Мг. W. R. Davis teconded the motion, and after some compli- 
mentary remarks by Mr, Paxtom and Mr. A. Вап, M. P., the 
report was adopted. 


Anglo-American Telegraph Co. 


Тнв report of the directors to be presented to the half-yearly 
meeting of the proprietors, at 2 o'clock to-day, shows that the total 
receipts from January lat to June 30th, 1904, including the balance 
of £1,268 11s. 4d. brought forward from the last account, amounted 
to £165,614 8s. 1d. The traffic receipts show a decrease of £13,280 
м compared with the half-year ended June 30th, 1903. "The total 
expenses of the half-year, including the repair of cables, &c., as 
shown by the revenue account, amounted to £63,578 158. 8d., being 
a decrease of £2,314 7s. 2d. as compared with the corresponding 
period of 1903. The directors, under the powers conferred upon 
them by the articles of association, have, before declaring the net 
profits, set apart the sum of £12,000 to the renewal fund, leaving a 
balance of £90,035 12s. 5d. Quarterly interim dividends of 12s. 6d. 
per cent. on the ordinary stock, and of £1 58. per cent. on the pre- 
ferred stock, was paid on April 30th, 1904, absorbing £43,750, and 
second quarterly interim dividends of 12s. 6d. per cent. on the 
ordinary stock, and £1 5s. per cent. on the preferred stock, amount- 
ing to £43,750, will be paid on July 30th, 1904. The balance of 
£2,535 12s. 84. will be carried forward to the next account. All the 
main cables and landlines of the company are in good working 
order. A scheme of pensions for employés of the company, in lieu 
of the present system of endowment assurance, has been prepared 
by the directors, and will be submitted to the stockholders for their 


approval. 


City and South London Railway Co. 


Тнв directors’ report for the half-year ending June 30th, 1904, which 
was presented at the meeting held yesterday at Finsbury Pavement, 
E. C., says that the receipts from all sources for the half-year amounted 
to £80,204, and the cost of wor had been £36,569, leaving a 
profit of £43,634, Inclusive of the nee brought forward from 
December 31st last, the net revenue account shows an aggregate 
total of £44,404. After making provision for the debenture stock 
interest, and the transfer to the renewal fund of £1,500, a balance 
remains available for dividend of £31,685. Out of thia sum the 
directors recommend that the full dividend of 5 per cent. per 
annum be paid on the preference stocks, 1891, 1896 and 1901, and 
that a dividend at the rate of 24 per cent. per annum be paid upon 
the consolidated ordinary stock for the half-year, leaving a balance 
of £701 9s, 11d. to be carried forward to the next account. The 
following table shows the number of passengers, exclusive of season 
ticket holders :— 


No. of passengers Dividend 
(exclusive of Receipts per cent. 
season ticket (including per annum on 
Half-year ended. holders). t£eason tickets). ordinary stock. 
December 31st, 1901 s 7,008,842 £59,784 14 8 23 
June 30th, 1908 .. „ә 9,192,120 76,848 12 3 8 
December 81st, 1902 T: 9,877,199 82,131 7 1 a3 
Jane 804, 19003  .. кя 9,611,450 78,884 19 9 ‘ 
l'ecember 31st, 1908 é 8,711,062 72,286 8 6 3 
June 30, 1904  .. ee 9,226,987 76,857 14 1 24 
Total since opening of line 226,307,268 £1,004,912 2 1 


Rallway opened for traffic December 18th, 1800. 
Extension to Moorgate opened February 26tb, 1900. 
Extension to Clapham Common opened June 3rd, 1900, 
Extension to Islington opened November 17th, 1901. 

There is a slight diminution in the dividend, as compared with the corre- 
sponding period last year, but, considering the competition of the electrio 
‘rauways and the continuance of fine weather, the directors are satisfied that 
the general traffic of the line is showing a steady improvement. Negotiations 
with the railway companies and other public bodies with whom agreements 
Lave to be made in respect of the extension to King’s Cross, St. Pancras, and 
F.aston, have made considerable progress, but are not yet sufficiently advanced 
to Allow & contract to be entered into for tbe construction of tbe line. It is, 
bcwever, hoped that these negotiations will be brought to а conclusion at an 
eariy date, and authority will, therefore, be asked for the creation and issue, 
* hen required, of the capital necessary to carry out the extension, the interest 
on which will not be а cbarge on the revenue of the company until the line is 
‘pen for traffic. The works of the Baker Street and Waterloo Railway are 
Making rapid progress, and the plans of the low level subway at the Elephant 
ad Castle connecting the platforms of the two stations have been agreed. The 
Great Northern and City Rall way was opened in February last, and the inter- 
change traffic with that railway is steadily progressing. 


Baker Street and Waterloo Railway Co. 


Tue half-yearly general meeting of the shareholders of this com- 
pany was held on Wednesday at Hamilton House, Victoria Embank- 
ment, Mr. T. J. Hare presiding.  - 

Tbe CHaiRMAN, in proposing the adoption of the report, said 
there was nothing in the capital aocount to which he need refer, 
Bteady progress was being made with the works, On the section 
tetween Waterloo and Melcombe Place all the tunnelling had 
teen done. The detailed work at the stations both above and 
below ground was progressing. On the Elephant and Castle 
extension only 960 lineal yards of the main tunnel remained 
to be driven. One tunnel was now right through from close 
by the Elephant and Castle station to the Marylebone station 
of the Great Central Railway. Possession of all land on that 
extension had been obtained, exeept at the southern terminus, and the 
contractors would be put in possession of that site shortly. At the 


1 


depót site the siding tunnel had been completed, and there only 
remained about 187 lineal yds. of the branch line tunnel to be 
driven. The excavations and retaining walls were well advanced, 
and the ground was being cleared for the construction of thé car- 
riage sheds, &c. On the extension of the company's line west of 
Baker Street, possession had been obtained of the land for stations 
at Edgware Road, and at Lisson Grove adjoining the Great Central 
terminus. The Edgware Road site had been cleared, and the 
lift shafts were about to be commenced. The up-runniug 
tunnel bad reached Lisson Grove, and the shield to enable the 
down-running tunnel to be proceeded with was in course of 
erection, and would be finished shortly. Generally, the works all 
through the line were being pushed on as rapidly as possible. At 
the last meeting he referred to the Board of Trade requirements in 
regard to the precautions to be taken against the risk of accident by 
fire on underground electric railways. Those requirements had now 
been finally settled, and the risk of accident from fire on under- 
ground railways might, he thought, now be considered quite 
infinitesimal. Their Bill which was opposed by the L.C.C. in both 
Houses, thereby causing much unnecessary expense, had passed the 
Committees of Parliament, and received the Royal assent on 
Friday last. The object of the Bill, as they were aware, was 
to empower the company to build stations at Westminster 
Bridge Road and Regents Park, and to purchase extra 
land, also to authorise the necessary capital to pay for 
those and other improvements not contemplated at the time 
the origipal construction contracts were made. The Royal Com- 
mission on London Traffic, after sitting for 60 days, and holding a 
most exhaustive inquiry, had now ceased hearing evidence, and 
would, doubtless, in due course, issue its report. The most 
important thing they would like to know, was when the line was 
likely to beopened. It would be some time next year, but it was 
impossible to say when. 

Sir ALGERNON WEST seconded the motion, and the report was 
adepted. 


British Continental Electricity Co. 


Tue directora’ report for the yea? ended April 30th, 1904, says that 
during the year 48 new installations have been connected, and 
1,622 8-0. p. lamps have been added. The receipts from sale of 
current show an increase of £257 over those of the preceding year, 
while the working expenses bave been reduced, hence the profit 
from the year's trading is considerably in excess of that of any 
previous year. The directors, however, before recommending the 
payment of a dividend on the ordinary shares, have thought it wise 
to write off the whole of the special legal expenses (£205) incurred 
in former years. An important agreement has been entered into 
with the Societá Negri for an all-day supply of electrical energy 
from their water-power station near San Remo, whereby possible 
competition has been avoided, and the profit-earning prospects of 
the company greatly improved. The balance standing to the credit 
of revenue account, including the sum brought forward from last 
'year,is £959. The preference shares receive 54 per cent. for the 
year, and £204 is carried forward. 


Prospectus. А 


THE list was to close yesterday іп an issue of 42,500 £1 shares іп 
the ELECTRICAL BLEACHING Со. (1904) LTD. There are to be 
issued, in payment of purchase money, £17,500 fully-paid shares, 
and 15,000 shares are beid in reserve, the total nominal capital 
being £75,000. The company is to acquire certain patents (known 
as the Vogelsang electrical system) for improvements in the elec- 
trical bleaching of cotton cloth and yarn. ‘The process is said to be 
in successful working operation in Nottingham on а commercial 
basis, but an exclusive licence is already held by another company 
for а radius of 25 miles from Nottingham for bleaching lace and 
lace curtains, There are also stated to be some 40 works in Germany 
and Austria employing the system, The company will take over 
from the Electrical Bleaching Co., Ltd., of Nottingham, its assets, 
and from Mr. C. E. W. Gaddum, the promoter, an estate at Eden- 
fleld, near Bury, whereon are situated works well adapted for 
bleaching and finishing, and £7,500 1s to be expended upon addi- 
tional bleaching and finishing plant. The lasting power of the 
electrolyser in the Vogelsang system is claimed to be a highly im- 
portant element of the process. The list of directors includes two 
electrical engineers, Mr. @. St. John Day, Mumps Electrical Works, 
of Oldham, and Mr. E. L. Thorpe, of Nottingham. 


— 


Direct United States Cable Co. 


Mr. E. M. Unperpown, K. C., presided at the meeting held on 
Tuesday at Winchester House. In moving the adoption of the 
report (see ExecrricaL Review, July 22nd), he went briefly 
over the figures, and said that the directors would have been glad 
to have laid before them a larger figure for receipts, but they were 
not able to do so, purely because of the falling off in the business 
of the world, of which the company represented the pulse to a 
certain extent. The working expenses and the general expenses at 
stations were practically the same as last year. The reserve fund 
had been credited with the interest on the investments and the 
£6,000 which had been transferred from the revenue. It had been 
debited with the cost of cable repairs, and the balance stood at 
£463,953 at cost. The cable interruptions had been dealt with 
expeditiously and successfully. They had had the advantage of 
securing the assistance of a ship on the other side of the Atlantic 
wpon economical terms, and the result was that, notwithstanding 


— ЕЕЕ *Е  *** ***ЄЕ  -——-—-—-—---—-—--—-—-—-—-—-—-—-—-—-—-—:——-—:—:— a at 


190 


THE ELECTRICAL REVIEW. 


[Vol 55. No. 1,392, JOLY 29, 1904. 


— ————— ES 


that they had some very serious repairs, the reserve was not affected 
to a greater extent than about £10,000. The cables were now in 
perfectly good condition. The directors had not lost sight of the 
question of a pension fund fur the company’s employés, Such a 
system had been adopted by nearly all the cable companies, and 
the directors of this company had studied it; there were circum- 
stances with regard to this company which placed it in a somewhat 
different position from that of the other companies, but they would 
continue to study the question, and when any plan was resolved 
upon they would place it before the shareholders for approval. 

Sir J. PeNDER seconded the motion, which was adopted. 

The retiring directors and auditor's were re-elected. 


St. James's and Pall Mall Electric Light Co.— The 
amount of electricity sold for the quarter ended midsummer, 1904, 
is returned at 1,431,558 units, estimated to produce £22,964, as 
against 1,460,572 units, which produced £23,612 for the correspond- 
ing period of last year. 


Blackheath and Greenwich District Electric Light 
Co.—Letters of allotment for a further £30.000 44 per cent. first 
mortgage debenture stock and a further 30,000 7 per cent. cumula- 
tive preference shares of the company were posted early in the 
week. Both issues were over-subscribed by the company's share- 
holders and debenture stockholders. 


County of London Electric Supply Co.— For the half- 
year to June 30th an interim dividend is declared on the ordinary 
shares at the rate of 4 per cent. per annum, less income-tax, pay - 
able on August 22nd. The amount of electricity sold in the com- 
pany's London districts during the balf-year ended June 30th is 
estimated to realise £59,338, which compares with £49,854 for the 
corresponding period last year. 


+ 


Metropolitan Electric Supply Co.—An interim divi- 
. dend of 9a. per share is declared on the ordinary shares, being at 
the rate of 9 per cent. per annum, and payable on August 9th. 


Metropolitan Railway Co.—The report for the half- 
year ended June 30th, 1904, says:—"' The works required for the 
electrification of the line bave proceeded rapidly during the past 
six months, and in the course of a short time the testing of the 
machinery and plant under normal conditions of working will take 
place. Thirteen trains of new corridor cars have already been con- 
structed, and are being electrically equipped at Neasden. The rest 


of the rolling stock necessary for the new system of working is in. 


course of construction at Manchester and Birmingham. The board 
have elected the deputy chairman, Sir Charles McLaren, Bart., M. P., 
to the position of chairman, апа Sir William Birt to the deputy 
chairmanship. The number of passengers carried during the half- 
year was 47,572,443, and tte gross receipts from passengers, goode, 
minerals aud tolls, £417,590.” 


Newcastle and District Electric Lighting Co.—The 
directors bave declared an interim dividend of 7 per cent. per 
annum for the half-year ending Jane 30th. This is the каше rate 
as bas been paid for the last six years as an interim dividend. 


Liverpool Overhead Railway Co.— The accounts for 
the past half-year show an available balance of 210,370 18s. 6d., 
and the directors have resolved to recommend payment of a divi- 
dend at the rate of 5 per cent. per annum on the preference sbares, 
and 1} per cent. per annum on the ordinary sbares, against 1} per 
cent. per annum on the ordinary shares for the corresponding period 
last year. Balance carried forward £4,052 against £3,747. 


. Great Northern, Piccadilly and Brompton Railway 

Co.—The report for the half-year ended June 30th last states that 
the capital expenditure during the half-year amounted to £717,190. 
The estimate for the current half-year is £900,000. From the 
engineers reports, it appears that the progress of the works during 
the past half-year has been most satisfactory. With one exception, 


all of the station sites are in the poseession of the contractors. The 


rent due from the Underground Electric Railways Co. of London, 
Ltd., under the terms of the agreefhent for lease, dated January 
13th, 1903, up to June 30th, 1904, permits of a dividend at the rate 
of 4 per cent. per annum. 


STOCKS AND SHARES. 


Wednesday Evening, 


Bank-HOLiDay prospects affect the steam railway companies more 
than those of any other class in the Stock Exchange lists, and they 
exert little influence over electrical railway prices. These last are 
accordingly swayed more by auch forces as the Money Markét and 
absence of business than by anything else at the moment, and the 
same observation practically covers the other ‘sections with which 


we have to deal. Supply shares are inert, and the Telegraph 
market has few outstanding features. The widest movement in 
shares that we have to notice this week does not exceed 108., and, 
with regard to stocks, the greatest change is a fluctuation of 
1 per cent. 

Central London issues have diminished a trifle, the prices being 
narrowed at the expense of the higher quotations. The dividend, 
which we reported last week, came up to the general anticipation, 
while the reduced carry-forward is supposed to forecast a lower 
dividend on the Deferred stock at the end of the year. City and South 
London stock keeps at 48, Waterloo & City at 903 onthe eve of the 
announcement, while Districts are duller at 36, although the com- 
pany fulfils anticipation by paying at the rate of 2 per cent. per 
annum on its guaranteed stuck. Metropolitan Consolidated also gave 
way to 943 upon the general dulness in the market, due to political 
fears. Great Northern and City Preferred “А” sgbares are 4}. 
Great Northern, Piccadilly and Brompton Ordinary are 94, aud the 
expenditure for the last half-year is announced at £717,190. The 
Baker Street and Waterloo Railway, in reporting a capital expendi- 
ture of £140,384 for the past half-year, draws attention to the steady 
way in which work is progressing along its system. It would seem 
probable that something like £260,000 will have to be raised during 
the current six montbs to meet tbe necessary payments. More 
capita), too, will shortly be required by the City and South London, 
and probably the knowledge of this has something to do with the 
low price of the Ordinary stock. ' 

One of the 10s. changes already referred to is an advance of that 
amount in Metropolitan Electric Ordinary. By the time this copy 
of the paper is issued, the shares will be quoted e the return of £6. 
capital to the shareholders, and an impression gained ground tbat 
the price would be tempting at anything like 15 or 16, in view of 
the proposed re-arrangement of the shares. City of London second 
Debenture at 103%, and St. James's 3j per cent. Debenture at 983, 
have risen a voint each, notwitbstanding the threatening foreign 
outlook and the harder tone of the Money Market that are so largely 
responsible for the dulness in Consols and high-class securities of all 
descriptions. Calcutta Electric’ Supply are { up and 71. Except 
for this quartette of alterations, the Electricity Supply section is 
unchanged. 

Nor are Miscellaneous varieties much livelier. Callender's Pre- 
ference at 5} have receded 5s., and a fall of like amount has left 
Crompton shares at 13. What connection, if any, there may be 


. between this movement and a recent issue, we can only guess. 


British Westinghouse Debenture was done at 864 on Tuesday, and 
the Preference remain about 33. Babcock & Wilcox Ordinary on 
the eame day were sold at 27. Willans & Robinson are 24 and 3$ 
for Ordinary and Preference respectively. | 

Much is being said about the proposed new system for conveying 
parcels by pneumatic tube—a revival of a much-discussed idea, but 
the financial aspects do not seem to appeal as weightily as they 
should to the supporters of the scheme. An immense outlay would 
be necessary in the first place, and we have before us a preliminary 
prospectus for putting the scheme upon its earliest financial footing. 
Cruelly enough, we are forbidden to set out the essential details at 
the moment, and can add no more than that the sum said to be 
required for the proper exploitation of the idea would teke away 
the breath of certain South American Republics which might be 
named. | 

Cuba Telegraph shares have risen 108. to 74 upon the more 
hopeful prospects now ahead of the modern “ distressful isle," and 
Eastern Telegraph Ordinary bardened 1 by reason of the chair- 
man’s speech at the recent meeting. Sir J. Wolfe Barry showed 
that the Eastern Co. is fully alive to the necessity for keeping 
abreast of wireless developments, and long ago, in discussing the 
situation at the time of the first Marconi scare, we suggested that 
the cable companies were quite able to look after their own 
interests by the adoption of wireless methods. Marconi 
shares are now 1} to 1j. Western Telegraph Ordinary have 
lost i at 124. National Telephone stocks keep steady, but the 
Deferred has shed a point at 894, the meeting providing no great 
reason for optimism with regard to the Post Office negotiations yet 
awhile. | 

Business in Traction varieties is fairly active. Buenos Ayres and 
Belgrano Ordinary are being freely dealt in at about 3, and the “A” 
Preferred shares are 54, which is 1 higher than the price of the ' B." 
British Electric Traction Preference at T1 have risen 3, and Metro- 
politan Electric Tramway Deferred came into notice at 5s. 3d. upon 
the opening of the first part of the electrified lines. The Metro- 
politan Electric Tramways is, of course, one of the British Electric 
Traction side-shows. Cape Electrics are steady at lj. Anglo- 
Argentine Preference have hardened ¿ to 5}, and City of Buenos 
Ayres have slightly receded to a fraction under 10. Calcutta Trama 
at 74 show no change. | 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Present xiu or | Dividends tor the las е ос week ended 
Inas, { арка . three years, uly th. July 27th. =н 
ылыш . = эш ы. 
1901. | 1909. | 1908. Highest| Lowest 
67,100 African Direct Tele % Debs, ee ee . 66 ee 100 ee ee oe 97 —101 97 —101 ee ee 
95,000 | Amason Telegraph Go a chars Nos. 1 to 95,000 .. .. | 10 e oe .. S$i— 84 .. 
119,701 Do. do. 5 % Debs., Nos. 1 to 1,250 Red, oe өө ee 100 oe ее Sate 70 — 80 mi s et 
188,840 | Anglo-American Telegraph so oe s „„ s .. | Stock | 618. 60/6 61s. 46 — 49 46 — 49 46 
8,106,580 | Do. 20: do. 6% Prei. Stock | 6% | 6 ? 6 % 91 — 93 9t — 98 923 914 
8,105,580 | Do, do. Deferred oo eo s s. о. | Stock | 28, l- 2s, 64— 7 64— 7 
44,000 Chili Telephone, Nos, 1 to 44,000 se ee ee ee oe ee 6 5 6 1 * 5 — 54 5 7. 
1841 W Cable 44 | 8100 8 8 “з 98 320 110 Ee Р 503 
U e do. Bterlin, 500 year 4 Deb. Stock Red. ee ee Stock сә = = 
16,000 Cuba Telegraph Жы eo * ee эө ee өө ee 10 4 % 64% 5 % 64— Th 1 — 8 i 
6,000 Do. ‚10% Pret, eo ee ees ee ee oe ee 10 ee ee 15 тт" 16 15 ari 16 es oe 
12,981 Direct Spanish elegraph oe oe oe ee ee oe ee os ee ee ae e. nm LE == ee oe 
6,000 Do, до: 10 Сат. Pref, oo ee ee ee 6 ee ee те 7 = 8 1 ae 8 е8 
80,000 Do. 44 Debs, ee ee ee ee ee 60 oe ы ` 98 —101% 98 —101 % ee 
60,710! | Direct United States Cable ^ ^ | о | s% | 84% | 396 | 10 — 103 10 — 103 is 
81,800 | Direct West India Cable, 14% Reg. Deb, within Nos, 1o 1,900, Red, | 100 5 2: Та 99 —101 99 —101 y 2 
4,000,000 | Eastern Telegraph, Ord. В eoe ee Seek | T% | 7T% | 7% | 126 —181 127 —133 1814 | 129% 
1,965,665 ро, 8) Prete Btock | se — we жи Us| 100 - ss i FÓ — 89 97 — 90 BY 87} 
, — Mii” | | үк | уу | уу | a EIE: 
an a ee ee my P x =; ‹ : 
890,000! Do. 4 96 Deb. Stock p ee Stock ee °з oe 105 —108 106 —108 ee eo 
800,000 IE 4% Mt. Db., Nos. 1 to 8,000, red. 1900 100 ee oe 99 —102 99 —102 T ee 
$00,008 | ро, до. 49% Вер, Mon. Debs, (Mauritius Sub.) 1 to 8,000 | 95 . . S 99 —102 98 —102 У a 
180,287 | Globe Telegraph and $e uae. Ae e». ims 210 53% |£3 16 7*| 54% Bj— 31 Rj— 9 9% Ag 
180,048 Do. do. 6 К" Pref. oe oe ee ee ee 10 ee . е . 18: — 1 131 — 18 18,4 18i 
180,000 | Great Northern Telegraph, o 855 nhagen 10 1596 | 194% 15 % 964 — 963 254— 964 
64,700 pn and Bermudas Сау 96 In Mort. Debe, within Noi. 100 uo PE б 99 —101 99 —101 ET - 
17,000 | Indo-E Telegraph (M gk MAC ee -— „ æ |109 | 10% 10 % | 42— 45 42 — 45 
888 | National серве: Pref. Stock oe ee ee ee ee e. | 100 6% 6 6% 104 —108 106 —108 1073 1072 
Do. Def. Stock .. nn ñſẽ oj 100 .. 44 5 89 — 92 88 — 91 
15,000 Do, do, 6% Cum. lst Prein. 10 6 6 6 12 — 14 12 — 14 > 
15,000 Do. do. Cum. Фа nen oe ee 10 6 6 6 11 — 18 11 — 13 
000.0001 Do. do. М Deb. Stock Red ee ee ee ee Stock 84 84 84 97 — 97 m 99 98} 
689,598 Do 59, Deb. Stock Red. - oe ..| 100 4 4 4 96 108 —105 103 —105 
1179 518 e = Tel Чо: зс ‚ 85 96 to be paid - oe a i 63, 6 & 63% pom п ae 65 oe 
en ephone an eo. оого T да . . 
60,000 Do. do. As : y paid ee ee 1 ee ee ee і? 1 t 1 ee oe 
100,000) Pacific and European та, 4 % uar, Bode, 1 to 1,000 ` eo ee 100 eo ee ee 91 —100 — 100 ee ee 
11,889 Reuter's bd oe oe oe ee ee Фо ве 8 6 96 5 % ee % 64 эө 
8,808 Submarine Cables Trum ee oe ee ee ee ee ee Cert, eo ee ee 118 —198 118 —193 ee 
58,000 | United River Plate Telephone s 858 ix is ss i 6 7% 1 96 - — 6 — 64 б, 
40,000 Do. A do. 5 % Cum. Pret., Nos. 1 to 40,000 .. 6 ЛИ " vs 441— 5% 5 
Do. do. 6% Dees. [Sto i 108 —106 ' 103 —106 
15,000 West African Telegraph 10 ec 2% 4% 6— 7 6— 7 ee - 
150,000: | West Coast of America, 4% Debe., 1 to 1,500 guar. by Bras. Bub. Tel, | 100 эз es 95 — 98 97 —1 
967,980 | Westen Telegraph, Ltd., Nos. 1 to 907, sd. a^. S 10 7% 1% 1% 125— 18 121— 121 12,5 2} 
Jı ° { Debs. па series, 1906 ee oe ee 100 ee ее ee 101 —104 101 —104 1014 ee 
400,000 Do. do. Deb. Btock Red. ee ee oe ee 100 өө ee ее 99 —102 99 —102 ео 
West India and Panama 3 ae ry 10 - - T i— e R- 
84,068 do, 0. 6 Cum. 1st Pref. ee ео 10 ee ee ee 61— e1— 6 ee ө 
4,069 Ол, ° do, Cum. 2nd Pref. eo e 10 ee ч ee ee 5 == 6 b — ee 
66,0003 Uo, do, йо, Debs., Nos. 1 to 1,800 ee 100 ee oe ee 99 — 102 99 —102 eo 
} . 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 © British Aluminium 1 Cum. Pref, . ee ee ee 10 өө oe oe 5— 6 5— 6 ee ee 
660,001 Do. do. b 1st Mort, Deb, Stock Red. oe ee ee Stock өө ee ee 92 — 97 92 — 97 
100,088 British Traction ee oe ee ee 10 9 % 8 % oe of 9 xd 9 là 8 it 
100,088 Do. 29; ч Cum. Pref. . ee ee ee 10 ee ee ee 1 = 11 1 — 13} 1075 
ЗҮ? Do. Deben benture Stock ee Stock ee . б... 116 —119 116 —119 11 1183 
| British Insulated and Helsby Os eB te „ s c. e| 5 [10% 10 %% | 83 hi— 61 6} d: 
100,000 Do. 95 Cum. Pret. ee ee ee b oe ee ee 61— 6 64 ee ee 
60,000 Do. A CE] Mone Deb. Bea... eo ee ee 100 ee ee ee 101 —104 101 —104 ee ee 
60,000 qBrowett, Lindley & Co „ sw. op l Nil ee oe 5. T: га Кя 
60,000 4 Do. . Й Pret. ee өө oe ee £1 6 1 to i to ec oe 
105,781 | Brush Electrical ineering, € eee ee ye $e T ee N Nil Nil 1 i 
160,008 Non-cum. eis t. oe oe 2 8% 6 96 6 96 1$ — 1 
126,00 Do. ae. Perp. b. Btoek өө ee Stock oe ee ee 96 — 99 — 99 ee ee 
, 000 Do. о сар and Pe Stock .. .. | Stock T T T 71 — 16 71 — 76 Е e 
86,000 | Oallender's wd 8 s ae ie 5 9096 15 V | 124% 104 94— 1 103 
40,800 do. до, 6% Oum. Pret. oe b ee ео ee 54 b T 53 os 
90,0002 Do. do. do, ist Mort, Deb, Stock Red. .. | Stock T oe "T 101 —105 101 —105 1023 1012 
8,808,016 | Central London Railway, Ord. 8 ee ee oe .. | Stock | 4 4 4 89 — 98 89 — 91 903 ay 
494,008 Do. $3 Pret, Stock.. s. .. ce Stock 4 4 4 102 —106 102 — 104 1034 | . 
494,608 Do. do. Det L] do, oe ee ee эе ee Btock 4 4 4 79 — 82 79 — 81 
1,880,000 | City and South London Rail ec оо оа 5 оо ее | SOK 2 8 2496 47 — 49 47 — 49 4 474 
86,000 сюрю а Co., Nos. 1 юз, UE. we 8 7% 5 ss li— 9i 11— 2 Lu " 
100,0003 * үтү of a to 900 of £100, and oe oe eo oe 94 — 97 94 чы 97 94 ee 
99,961 WERE КЫ Light, “А” shares, £8 раї 1 to 99,961 6 Nil Nil T€ i- $ à— 1 РР oe 
17,188 Do. do 0. А” shares, 01—017 ee ee 5 Nil Nil oe 1 = 2 1 == 2 ee ee 
44,0281 ро. do. 44 Deb. 8 Btock Red. 100 ee ee ee / т — 84 77 — 82 ec 
пато ро. ое. b. Stock Prov. Certe, ‘all pd. w * Pe 4% 3 Len v 
à e өе oe ` P — 1 1 17 
81,890 Do. 1 Tum Pret. 1 to 81,890 oe $5 2 — E EN 2.— 27 21 — A D: Каш. 
во 5001 do. Porp. 1st Mort, Mk .. | Stock . | 96 — 99 "xd | '96 — 99 = | 
25,080 | General Шери 99 as »5 сш: HE E deme СӨТ 10 5 % 5% 9 — w 9 — 93 94 s 
200.000 b. ee е6 ee es Btock, 98 — 98 98 — 98 ° е eo 
900,000 Henley ( (W. т? ) еее" orks, Ord. .. o s un] $ % ә | 90% |15 * | u-n 11 — 12 13 | ii 
200,00 do. hi ef. oe ee ee es 6 oe 0 э еш, 5 — 5) 6 mE 64 s o 
28600 | India- Rubber, Gutia-Peroha à Telegraph Works zo % 10 [103 . | ваз | 9C 19 ўз 
U or. ee ee > ee rag 1 e. 
500,000; ; 4 let Mort. Deb. | 1 bd ae : | 100 —108 100 108" : 
87,600 |tLiverpool Overhead Railway, Ord. .. .. .. .. e 10 1% qi 4 —9— 4 | : 
10,000 t Do. do. Pref, #10 paid oe өө ee eo se or 10 — 10$ 10 — 103 . 
81,80 | Telegraph Construction and Maintenance. 19 |20% W0% 20 — 89 36 — 89 864 ER 
, 100,000: Lo, do. 4 96 Deb, Bds., Nos. 1 to 1,500.Red. 1909 | 100 oe s va 99 —102 99 —102 e Va 
640,000; | Waterloo & City Railway, Ord. Stock өө өө өө өө ө» 100 8% Bi% 8% 89 — 92 t9 — 92 ee ee 


period of nine months. ¢/Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid, Ч From Manchester Share List. 
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= oani МАМИ ет Dividends for the Quotations Quntasions а week ended 
issue, ' last three years 
Share. July 20th. July 27th. July 27th, 1904. 
1901. | 1902. 1908, Highest.) Lowest 
100,000 | Blackheath and Greenwich Dist. Electrio Light, Ord we. cu 1 i 54 we E "u ee 
60,000 : Do. 7 Pref. ee ee ee 1 ее ео eo 14— 18 1 — 1 1 ee 
100,000 Do. 15 18% Deb. Stock — os о. | 100 63 22 100 —105 100 —106 109 oe 
90,000 | Brompton & Kensington H! aS Light Sup., Ord., 1 to 90,000. 5 8% | 8% |10% 102— 11i T - 11 п .. 
90,000 Do. 196 Cum, Prei. б ч га БН 101— 10] 101— 1 .. °° 
259005 Central 55 Brand Guar. Deb. Seek > s E .. | 100 10 8 10 ay 1% Er 105 06 . ; zm 
оёз "ran ectricit у Supply ә ae ee 6 — ° 
—.— кш | до 8 Wed { Cum, Pret. ji б 25 85 — 82 : 5i 53; ч 
0. ertakin Cum. t. ee ee ео oe * ее 
40,000 Do do о. 19d е 6. ee ee ев б ee ео ee 4 5 5 os)! 4H 
44 425 *Chelsed El trial 15 M ba b. Bock Red, i^ dec 10 4% | 48% | 5% 106 — 6 1061 — 8 ! ч 
И ес ty. upp ees ee ee ee oe ee — — ee ee 
150, 0004 Do. do. i Deb. Btock Red. ° е ee ee Stock es ee ee 106 —109 106 —109 2 1 TN 
70,595 | City of London Electric Lighting, Ord. 40, 001i io, . 10 6% | 6% | 6% 10j— 113xd | 10j— 11 1033 | 10 
40, Do. : Cum. Pret., 1 to 40,000 oe ee 10 ee oe ee 18 — 14 18 — 14 oe Бы 
400,000 Do. Deb. Stock, Scrip, (iss, at 115) all paid .. „ 25 ae as ‘ie 120 —125 190, —195 ji T 
800,000 Do. а aud Deb. Stock, Prov. Certe., all paid .. | 100 з i - 101 —104 101 —105 104 | 108 
40,000 | County of London Electric Lighting, Ord, 140,00 10 | 4% | 4% | 4% Tà— 83 7À— 83 8 
90,000 Do. do. do. 6 % Pre. 40, 001—60, 000. 10 EN k 8 11 — 12 11 — 12 11 11 
600,000: Do. йо. 44% Deb. Stock ee ees ae ee es ee ae ees ee 106 —108 106 —108 аы те 
680000 Do. do. $nd Deb. 1 7 ee eo ee oe Stook ee eo ee ий е ш m^ a 0 oe 
Edmundson's Electric Corporati on, Ord. Shares бөз. See ae b 1 7 7% = == : : 5 
90,000 Do. do. ' 6 % Cum. Pret. Vs M Р > M bi— 6 51— 6 bia 55 
140,000 Do. 4 lst Mort. Deb. Btock ec 100 oe oe oe 104 —107 xd 104 —107 Е еге, es 
91,000 Kensington and Knightsbridge Electrio Ord. E 6 |10% |1095 | 19% 12 — 18 12 — 18 és oe 
90,000 do. do. 4% Debenture Stock .. | Stock * ia vs 103 —106 . 108 —105 * e. 
110,000 | London Electrio Bupply Corporation, Limited, Ord. .. ы 8 xà з i: l— 13 11— 4 18 * 
49,840 Do. do. 6 96 Pref. oe 6 ee ео ee 41— bi 42— б ы ec 
Do. do. do. 55 Stock | .. » s: 91 — 95 94 — 96 94 
100,000 | Metropolitan Eleotris Supply, 1 to 100,000 . | 10 | 68% | 79% | 83% | 21 — 2 2014— 32} 233 | 21 
11,106 Do. do. 44% Cum. Pref, 171,106, £3 paid .. б не ке ? 53 5ł— 653 535 
890,000i Do. до, Hi 1st Mort. Deb. Stook ee eo oe ee ee 108 —112 108 —112 oe ee 
350,000: Do. do. Mort. Deb. Stock Red .. Stock T ss 96 — 99 96 — 99 oe m 
10,859 | Notting Hil) Electric Lighting „+ ee oe »s 1 6 5 6% 183— 144 134— 1 . m 
40,000 | St, James and Pall Mall Electric Light, Ord. .. 5 114 143 144% | 144—154 144— 1 148 ee 
90,000 Do. do. 0: 1 % Pref. 90,081 to 40,080 is oe 8— 9 а — odi 
160,000: Do. do. gi Deb. Stock Red ee 100 ee oe ee 96 == 99 97 —100 975 
19,000 | Smithfield Markets Electrio Supply, Ord, „ „% б 25 2% | 4% 23— Wi 21— 8 ee s 
65000 Soup , е За i 1% | 8% d бөз d ч E" 
uth London Electricity f app i iO ns, „ 6 $. i 
80,000 | Urban Electric Supply, ora. Ba Tees cee cate. тан б КЕ v. i 5 443 
118885 W inster El Bu тй, б. Pref. ee ee ee ee ee : Е] 12% 134%, 
ostm 0 pply, Ord ee ee ee ee ee 103% 
38,141 Do. do. 6 % Cum. Pret, .. .. .. .. 6 vd "i và 
* Bubject to Founders Shares. i t Unless otherwise stated al) shares are fully paid. 
p MARKET QUOTATIONS, Wednesday, July 27th, DE F: o 2 555.098 
Latest Week's 7 7. Latest | Week's 
CHEMICALS, &oc. Price, Inc, or Dec, | | METALS, é&o. (continued), | Price, | Deo, or Ino, 
а Acid, Ice - S per cwt. 5j- T || g Copper p T T +. per ton £70 
а „ Nitric.. è ae SO per owt, 22/- | g „ Rod è „ per ton £70 T 
a „ Oxalic. * * per -. B3J- са | a " (Electrolytic) Bars .. per ton 462 zm 
а, Sulphuric .. ee e per суб, 5/6 T | e " "n Bheets .. perton | £78 . 
a Ammoniac, Sal per -W. 42/- T | e " " lod per ton £72 А 
a Ammonia, Muriate (с rystal) per ton £88 10 | ae | e » "n Н.С, Wire perlb, | 7:4. : 
а =з ; „ per ton | £90 * | / Ebonite Rod * per lo. 8/8 .. 
а Bleac hing powder * + „ per ton | £4 10 а 7 - Rheet T T +» per lb. | B/- ee 
a Bisulphide of Carbon „ per ton | #15 ^ n German Silver Wire ee e+ per lb. | 1/6 ee 
а Borax, ot ee per ton #1 Un h Gutta-percha fine .. - +» per lb. 8/- .. 
а Benzole (90 % 90 4 "e „ per gal. 7 ae | h India-rubber, Para fine .. .. per lb. | 4/94 to 4/104 n 
a T (50/90 . * „ per gal. 5/6 ot i Iron, Charcoal Sheets perton | £18 T 
а Copper Sulphate .. a» „ per ton £21 10 А 4 , Pig (Cleveland warrants) per ton 42/104 44d. inc. 
a Lead, Nitrate АР T „ per ton | £24 e ( ,, Forgings, according to візе per ton From £11 өө 
а „ White Sugar on „ per ton £81 У 4 , Scrap, heavy . perton | 47/6 to 50/- T 
a M) " " Peroxide  .. һа „ per ton | £27 10 | А 4 , Wire, galvanised No. B .. per ton a A $e 
a Methylated Spirit . er gal, 2/6 & , : 1 ( £11176 | е 
а Naphtha, Solve nt (90% a "1602 О), Det gal, 5/6 | à g Lead, English Ingot 50 „ рег ton | to £12 | inc, 
а Potash, Bichromate, in casks .. per lb, Bd, " g Bheet T „ per ton &11 178. 6d, - 
a » Caustic (75/80%). A ,. per ton | £24 „ө т Manganin Wire No, 98 , se 2 | 8/- 
a " Bisulphate ве „ per ton £85 А g Mercury  .. per bot, | £7 17 6 
a Bhellac *  perewt, | 200J- T d Mica (in original case 8) small . per lb. 6d. to 1/ 
a Bulphate of Magnesia se „ per ton | #4 10 $6 | a s “ " medium рег Ib, | 2/6 to 4/- 
а Sulphur, Sublimed Flowers . per ton £6 10 oe d „ large perlb, | 4/6 to 8/6 .. 
а " Recovered 47 „ рег ton | £6 10 % р Phosphor Bronze, plain castings per lb, |  1/-tol/9à ee 
a " Lump .. per ton £6 oe р " rolled bars & rods per lb. 1/- to 1/8 es 
a Boda, Caustic (white 70 %) „ per ton £10 15 $a p " non &sheet per lb. From 1/1 T 
a „ Crystals Ф „ per ton £8 - 0 Platinum 8 x „ per oz, £4 . 
a , Bichromate, casks... „ per lb. 24d. | ee e Bilicium Bronze Wire .. per lb. | 9d. to па, ee 
| Steel, Magnet, acc'd'g to desc’ р" n per ton | £58 vè 
METALS, &o. 6 «= m in bars | 415 Sy ое * 
' | | £UA to | ga 101 
b Aluminium Ingots, in ton lots .. рег ton £120 Es g Tin, Block .. ee oe e» регбор | 1 2195 j 48 10 inc 
h * Wire, in ton lots .. per ton £168 m % Fol .. oe oo perk | 1/6 es 
b Sheet, in ton lots .. per ton #166 | е n , Wire, Nos. 1 to 16 .. per lo. 1/64 5 
р Babbitt's metal ingots .. per ton £48 to £180 | ee p White Anti-friction Metals— 
с Brass (rolied metal 2” to 12”) basis per Ib, 64d. | 50 " White Ant brand „ per ton £42 to £62 de 
c ‘Tube (brazed) Р, per Jb, età, j Yarns,2/10s Grey Cotton, on sp'ls per lb. ва, ss 
6 4. » (solid drawn).. „ per lb. 74d, j „ 6 lea. Plax. .. per lb, 58а, T 
€ „ Wire, basis.. е „ per lb. оза, i » 8 ply 10 lbs. Russian .. per lb. 4 M. M 
с e Tubes (brazed) - „ per lb. 92а, | j " 10 Ibs. Russian, single .. per Ib, 44. 50 
с „ (solid drawn) . per lb, 924, | j » 180 Ibs. Jute rove per ton £11 “+ 
K Сор рет Rara (bent gelected per ton | 410 b] k Zinc, Bh't (V ieille Montagne bnd. \ ver ton £25 f ed 
Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; € Thos. Bolton & Bons, Ltd.; d F. Wiggins & Sons.; e Frederick 
Smith & Co., f India-Rubber, G.P. and Teleg. Works Co., Ltd.; 9 James & Shakspeare; л Edward Till & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd. ; п P, Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Lid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Week Receipts for | No. Miles ; Week Receipts for | No. 
Locality. ending the week. wks. Total to date. open. Locality. ending the week. wks. Total to date. 
£ £* £ | М & £* £ & 
Aberdeen . | July 23 | 1,877 | +279 | 8 12,705 | + 2 w 10 | — 3 Dublin eo .. July 22 | 5,752 |—4268 | — 17,837 | — 2,969 t 
Bath .. bs „„ » 70 742 — | 80 17,229 1 — |2| East Ham oe] n 73 Sil | 4111 | 16 12.648 + 199 
Birmingham РУ „ 23 1 6,494 | +268 | 30 161,289 +10, 0,990 — |] Glasgow „ 28 111,998 | +622 | 8 110,555 + 2,565 
Blackburn „ 15! 1,07 | +216 | 16 | 15,450 | + 1,310 | 184 | — |e Halifax (2 weeks) ..| „ 18 | 8,495 | +447 | 15 | 93,006 | + 1,594 |. 
Blackpool .. „ 21] 1,960 | +187 | 16 15, 920 + 1,070 — |3| Huddersfield ..| » 28) L8T4 | + 90 | 16 — — 
" —Fleetw'd „ 23 1,470 | + 79 4 8,671 | — 25 98 | — (S| Hull vu e| „ 23 | 2,270 | +269 | 16 86,098 | + 4,229 
ji —Lytham » 21 795 | 4,885 10,749 | + 6,877 78 | — S Ilkeston 9 | » 20 164 | — 37 | 16 2,816 = 
Bolton А | » 24 2,014 | — 34 | 17 31,9 22 4 21) 95 | — Ipswich МИ val, „ B 580 — | 16 8,248 — 
Bournemouth ..| ,, 20 1,166 4144 14 17,694 — 103 — 3 Isle of Thanet  ..| „ 29 1,440 | +112 |29 15,074 — 2\6 
Bradford  .. | „ 16] 5211 1133 | 16 | "1,186 712,449 50 | — | | Leeds.. bs |o» 23] 5,971 | + 13 | — |100,140] 6.908 
Brighton  .. m „ 24] 1,166 | +208 | — 16,281 — в |— |! Liverpool e| „ 16 11.795 |41095 | 29 | 293,249 | + 7,499 
Bristol "S “% „ 22| 5.480 | —161 | — — — 98 | — London C. C. .. s 16 | 14,710 14-4095 | 16 185.758 7 88,116 
: Devonport „ 15 655 | +140 | 78. | 14,510} + 2402; 5 — [E Manchester. ,, 28 | 18,169 | +735 16 199,673 + 6,861 
SDudley—sto'rb’ge | |, 15 | 1,005 | + 30| 25 | 99305 | + 183 | — |9 Newcastle ..  ..| 4 28 | 8,060 | +45] — — — 
: Gateshead » 15] 1,008 | +117 | 28 26,054 | + 1,211 | 1 + J |p| Portsmouth.. ..| „ W | 3,492 | +466 | — 33,629 | + 8,082 
Gr'n'k— Pt. Glegw » 15 700 | +116 | 28 15,249) + 796 7$ | — 2 Salford sab .. „„ 18 | 4,402 | 4268 | — 64,676 | + 6,259 
Oldham— Ashton » 15 638 | + 85 28 15,113 | — 790 | 98 | — Sheffield se .. „ A| 4.861 | + 93 | 17 81,247 | + 2,¢04 
Potteries „, 15 | 1,7-9 | 4244 | 98. 47,17 + 8,990! %3 — [3 Southampton , 21| 1,068 — 46 — — — 
South Staffss. ,, 15 748 --259 28 21,605 — 2,007 212 | —# |F| Southend-on-Sea ..| „‚ 20 612 | + 91 | 16 5,666 | + 524 
E Swansea » 15 622 —207 | 28 14,470 + 589 — Sunderland. ool „„ 24 | 1,564 | +198 | 16 21,521 | + 890 
Wolverhampton „ 1б 46: | + 4411 98 10,645 | — 196 | 109 |+8 eside  .. e| oy 20 479 | 4132 | 99 10,841 | + 1,991 
L Yorks. Woo! Dist. | „, 18 717 | 4840 | 28. | 16,882| + 7,039 | 6 | — 2 est lam , 21] 1,127 — |91 | 16,606 eom 
M Miscellaneous 1. 15 | 4,561 — 28 88,760 — — |— Jg n | › 506 | +844 = == 
Burnley  .. „ 93| 1,103 | +414 / — — — | 102 |+% |8 Сеп. London R ly. el’ oye 6,057 | —815 18,788 | — 1,141 
Burton-on-Trent . e| n 24 993 |  — |164| 5,818 — 11 _ | & 8. Lon. ao 9,485 | — 588 
Cardiff „ 23 | 2,162 | + 96 | 16 Я + 14 | — lin—Lucan 4 + 118 
Tr wea & District » 21 722 | 4 69 | 29 + 068 | — = | 
ee ee ее [T] 21 656 — 89 99 — 9 — + D 185 
Don: ее es 23 215 + 8 29 —' — + 841 


Че . ...... e Ded Аны нйн ЕКЕ БЕ TOT нр илы Ыра ARCU A QN MEE — E AEE DELETE TES AIEEE шй аран ЫЕ АНЕ, 


Vol. 55. No. 1,392, Јогт 29, 1904.] 


THE ELECTRICAL REVIEW. 


198 


THE MUNICIPAL ELECTRICAL 
CONVENTION. 


THE ORGANISATION AND MANAGEMENT OF A 
CENTRAL STATION METER DEPARTMENT. 


By A. J. Onipaz, Sheffield. 
(Abstract of paper read at Derby, June 29th, 1904.) 


Tum object of this paper is to outline some of the methods adopted 
in the equipment, maintenance and working of a meter department 
їй connection with an electricity supply undertaking. 

The test room should be provided with sufficient shelver for 
storing meters ; nothing is worse than to have meters on the tloor 
or piled upon each other. 

There should be plenty of spare bench room, and a small vice 
attached to the bench is very handy. 


Work iw Connection with Meters. 


For tbe purpose of controlling the supply of electricity for testiog, 
a switchboard will be required. The one here described controls a 
maximum supply of 10 KW., i.e., 50 amperes at 200 volts single-phase 
alternating current. By means of a suitable transformer it is possible 
to get almoet any voltage from 28 to 300 by altering the connections. 
This is done by causing the turns on the secondaries of the trane- 
former to help or to oppose each other. Bimilarly it is possible to 
get any current up to 300 or 400 amperes. 

The link connectors of the transformer, therefore, give а coarse 
adjustment, and the fine adjustment is made by means of suitable 
rheostats. The voltage is measured by Kelvin voltmeters, the 
current by Kelvin ammeters, and the wattage by a Kelvin balance. 

There are six main circuits which branch off from the switchboard, 
as follows:—(1) experimental; (2) rheostat (large); (3) rheostat 
(small); (4) meter bench (i); (5) meter bench (ii); (6) main coil of 
Kelvin balance. These are put in or taken ont of circuit by plugs, 
and the ammeters are connected by plugs with flexible conductors 
attached 

There .are twelve pressure circuits provided, six on either end of 
the board. Only four of these are in use on one end, and three on 
the other. They are as follows :— 

I.—(1) meter bench (i), top shunt circuit; (2) meter bench (i), 
bottom shunt circuit; (3) experimental; (4) photometer. 

II.—(1) meter bench (ii), top shunt circuit ; (2) meter bench (ii), 
bottom shunt circuit; (3) shunt of Kelvin balance. 
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DIAGRAM OF CONNECTIONS. 


M ғ, Main fuses; и s, Main switch; v vv, Voltmeters; w, 2-pin plugs; L L, Link 
connections; T, Transformer; Anto, Primary of transformer with tappings; 
Bec., Secondaries of transformer; (, € C2, Current circuits; P c,, P c,, 
Pressure circuits; 1, 3, 8, &c., Sub-circuits; ну, Re, r, Rheostats; A A, 
Ammeters; P, Comparison box of photometer; l, Lamp under test; x i, 
Standard light; s, Switch; f, Fuse; Plug board, 1, 2, 3, &c., Circuits 
from plug board; x, Kelvin balance. 


Two-pin plugs are placed across each of the main circuits for 
the porpose of measuring the pressure between any pair of circuit 
leads, or absorbed in any piece of apparatus. The use of the main 
circuits is:— 

1. Experimental.—A pair of heavy cables run to a pair of big 
terminals on a bench. The current and the pressure сар be adjusted 
to any figure desired, so that the circuit may be used for any 
purpose. - 

2. Rheostat (large).— This is for the control of currente up to 125 
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amperes. It consis's of carbon plates, and the resistance is inareased 
or diminished by slackening or tightening a screw. 

3. Ltheostat (amall).— This is for the adjustment of small currents, 
from 1 to 5 amperes. 

4and 5. Meter Benches.—These are arranged to bold a total of 
48 meters. The meters are placed in position on the bench, 
and the series coils are disconnected from the shunt coils. The 
series coils are then connected to terminals on the bench by 
flexible connecturs, and the shunt coile joined across the proper 
pressure circuits by small ílexibles, to which are attached two- 
pin plugs. 

Attenticn has been given, in the desigu of these benches, to 
the need of fixing up & number of meters for testing in the most 
expeditious manner possible. All connections are made by plugs or 
clips. To join up any terminals not in use, copper bridge-pieces 
are employed. 

6. Muin Coil of Kelvin Balance, — The balance shunt coil is 
disconnected from the current coil, and the latter, which conati- 
tutes circuit б, is plugged in series with the meter benches 
and rheostats. The shunt coil is connected across pressure circuit 
IL, sub-circuit 3. 

The use of the pressure circuits is almost obvious. On circuit I., 
the first two sub-circuits are for the shunts of meters connected to 
the top or bottom racks of meter bench I. 

The third sub-circuit consiste of a pair of leads which run to two 
terminals on the working bench, and to which may be connected 
any apparatus which does not take very much current. The most 
frequent use to which it is put is that of ranning incandescent lamps 
which are undergoing a life-test. Sub-circuit 4 belongs to the 
pbotometer. 

On circuit IL, the first two sub-circuits supply tbe sbunts of 
meters on meter bench II., and the third is the shunt of the Kelvin 
balance. 

The testing of meters is carried out as follows:—4A number of 
meters having been joined up in series on the benches with their 
series coils disconnected from their shunt coils, the current flowing 
through them is adjusted by means of the rheostats and measured 
by the balance. A few revolutions of the dirk are observed, and 
the time taken is noted by means of a chronograph. The testing 
constant of the meter being known, the perccatage accuracy can be 
calculated from these observations. 

The practice seems to be becoming general among meter makers 
of constructing all their meters in such & manner that the disk 
revolves a certain round number of times per minute at full load. 
Thus Ferranti meters make 40 r.p.m. at fall load, Westinghouse and 
Schuckert 50, Electrical Co. 60. Other makes of meters have а 
constant marked on the dial, giving the number of watts which 

cause the disk to make one revolution in an hour. 
Thomson meters form & well-known example of 
this kind. 
Any induction meter which is suitable for induc- 
tive ав well as non-inductive load is usually good. 
= The day of meters with commutators is over; 
there are now so many good types of induction 
meters which are greatly superior if only for this 
reason. 

The Aron meter is good, but the winding gear 
has been found to give a lot of trouble on alter- 
nating current circuits; the contacts get dirty 
because of the sparking which takes plece so 
frequently. 

Some meters are now constructed with cyclo- 
meter dials, апа most manufacturers are willing 
to supply their meters fitted in this way. These 
are infinitely to be preferred to the old type; 
the possibility of error on the part of the meter 
reader is entirely eliminated, and consumers like 
them, because they are easier to read, and they are 
thus enabled to check their consumption. 

The meter, after being tested and adjusted, is 
gent out to an installation. The meter reader has 
to note the reading of the old meter, take out 
the fuses, take down the old meter and fix the new 
one, replace the fuses, note the reading of the new 
meter and try it for starting with an 8-c.P. lamp. 
If it is a new installation he has not to put in the 
fuses nor to try the meter, this being the duty 
of the testing inspector. 

The maintenance of the station meters is an 
important matter, and they should receive frequent 
attention. It is useful for many reasons to know 
the tota! number of units generated; the works 
cost, percentage of waste, &c., are all determined 
from this total. A small error in large meters such as these makes 
a lot of difference. 

Demand indicators are not in use at Sheffield, but for the purpose 
of testing these the indicators would be connected in series and set 
to zero. The required current would be paesed through them for 
30 or 40 minutes, and readings wonld be taken. Тһе necessary 
adjustments would be made from these observations. 

General Testing.—Any instrument which needs testing is con- 
nected across the experimental circuit in series with a rheostat and 
& standard instrument, and comparisons are made at a number of 
points in the range. No detailed description of tbis work is 
necessary, 

A Wheatstone bridge is the best thing to use for testing resist- 
ances. The Vulcan obmmeter is a cheap and useful instrument, the 
range being from 1 ohm to 20 megohme, and the method of using 
the instrument is the same as with the bridge. 
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It is very useful to be able to test the candle-power and wattage 
of lamps, and to know the best lamp to recommend for consumers’ 
use. Oae of the pressure circuits is in use for this work. А volt- 
meter, ammeter and rheostat are connected on this circuit, together 
with the lamp to be tested. The standard light is a Simmance's 
l-c.P. pentane lamp, and the comparisons are made on а direct- 
reading scale by means of a Bunsen disk. The photometer should 
be constructed for use in a light room, as space cannot often be 
spared to build а dark room. 

The lamps are put on for life test in a bank constructed to hold 
25 ata time Tests of the candle-power, &c., are made at intervals 
of 24, 100, 250, 500, 750 and 1,000 bours. The reason for the test at 
24 hours ie that some lamps increase in candle-power after they 
have been running а little while. | 

When appliances for use in consumers’ inetallations are sub- 
mitted for examination, tests are made under both normal and 
abnormal conditions. For switches, fuse-boxes, &c., the abnormal 
conditions hre to operate on double their stated capacity at double 
the proper pressure. 

The testing of time switches, prepayment devices, &c., may be 
placed in this division. The few prepayment meters in use in 
Sheffield are of the Vulcan type, 1d. in the slot, which have proved 
quite satisfactory. 

Work in Connection with Consumers’ Installations.—It is difficult 
to make a thorough inspection of a completed installation; con- 
sumera naturally object to baving floor boards lifted, capping taken 
off, &c., when the job bas been finished off. It will, therefore, be 
found advisable for the testing inepector to visit new installations 
while actually being wired, when joints can be examined, samples 
of cable can be taken, the methods adopted for laying concealed 
wires can be inqu:red into, and avy other examination can be made. 

After the inspection referred to above, very little remains to be 
ht except to test the insulation resistance to earth and between 

В. 

Main fuses of the proper size are then put in, the main switch is 
turned on, and all the lamps and other consuming devices are tried 
to see if they are in working order. The inspector should also try 
the meter for starting before leaving the job. 

It will be found convenient to test the amperes on the distribu- 
tion circuits for а final check. It is not always easyto find the 
exact number of points ор a circuit before the job is completed. 
For this purpose any small ammeter may be used; one of tbe watch 
pattern, reading up to 5 amperes, is sufficient for installations of 
incandescent lamps. 

In the case of а complaint of poor light, it will be advisable in 
most cases to send up and see if it is possible to advise the con- 
sumer to make any little alterations to the distribution of bis lamps, 
or to put in new lamps, "This, of course, is in addition to taking 
pressure tests. 


Tu is necessary to send a capable and tactful man on work of this 


Extinctions may be attended 'to by meter readers, as tbey are 
generally due to a fuse baving blown for some reason. 

The meter reader 1s not allowed to increase the mze of tbe fuse, 
and thus neither can extensions be connected nor faults burnt out 
by the insertion of an excessive fuse, 

During the evening, fauit work is attended to by the mains 
department. ' 

The Commercial and Clerical Side.—Dial cards are used for taking 
tbe readings of the meters. 

The monthly reading takesabout/10 days. It is commenced every 
fourth Monday, so that there are 13 resdings in the 12 months. 
Entering the readings up and settling the queries takes about 14 
days. The readings are entered on account carda. 
arranged in the most convenient order for reading, and the town 
is divided into districts. 

Four men are engaged meter reading, and these follow each other 
on the different circuits every month: thus in January, A would 
take circuit 1, B circuit 2, &.; in February, A would take circuit 2, 
B circuit 3, and eo ор. In this way each inspector checke the man 
who preceded him and the perpetuation of errors is avoided. 

It the clerk considers any reading doubtful, he notes the name 
and address of the consumer, with the suspected nature of tbe fault, 
and the foreman meter reader examines the meter, checks the 
readi: g, and decides whether or not the meter should be changed 
and tested. 

Wnen all accounts are entered up and queries settled, the cards 
are sent down to the general office, where the invoices are made 
out and the ledgers entered up. 

For keeping the records of consumers’ installations, cards are 
used giving full particulars. 

It is almost impossible satisfactorily to keep meter stock records 
in books; it is better to use cards giving a description of the 
meter, written along the top of the card, and, below, the move- 
mente of the meter are set forth, with dates against them. 

The tests mate should be immediately entered in a day-book, and 
witb the aid ofthe date shown on the card it will not be difficult 
to find any desired test. i 

It is advisable to change consumers’ meters at intervals not 
exceeding two years. A convenient method of keeping up the proper 
rotation is to use a meter-changing card, ruled on one side, and 
giving particulars of consumers’ nawe, address, district, pressure of 
supply, type, constant, size, and date fixed of the meter. This card 
should then be placed behind a guide card showing the same month 
two years ahead. 

The balancing of the three-wire low-tension network is in the 
charge of the meter supcrintendent, and, to keep this correctly, 
recorded cards are used, showing the consumer's name, address, 
demand, polarity, and time of extinguishing. 

A “totals” card is put at the beginning of each street or section 


The cards are: 


of a street, and this indicates the state of the balance on any par- 
ticular section at a glance. 

The card which is left on the consumer's premises is ruled in three 
columns, for date, reading of meter, and inspector's initials. It is 
made to fold double, and on the outside are placed the consumer's 
name and address, the number and size of the meter, and its constant 
for units, There are also а few printed notices and instructions for 
consumers. 

Tbe books used in the meter department need not be many. For 
the use and direction of the workmen three books are needed. 
They are :— 

1. The work book, in which particulars of fuse replacing, special 
meter readings, disconnect ions, re-connections, &c., are entered. 

2. The meter-changing book, in which particulars of all meter 
changes are recorded: and | 

3. The inspector’s report bock, in which workmen report айу 
remarke made to them by consumers, any defects in meters or other 
apparatus, or any similar matter. 

The installations connected are entered in a day book known as 
the Watts Wired Look." This book merely shows the name and 
address of the consumer, the distance in miles from the station, the 
wiring contractor, the consuming devices connected or disconvected, 
and the date. For noting particulars of installations, the testing 
inspector carries a pocket-book with the necessary headings printed 
in it. 

It is the duty of the meter department to attend to consumers’ 
complaints of accounts. This is rather а delicate matter at times. 

If the meter is apparently correct, the consumer is asked if he will 
agree to pay the expense of testing if found so, while the Corpora- 
tion make no charge if the meter is found to be inaccurate. Thisis, 
however, a rule which it ie often advisable to break through, to con- 
ciliate consumers. 

It is aleo advisable to see if the consumer cannot economise by re- 
arranging his installation. 

Consumers who use a large amount of power frequently apply for 
а reduction in the price per unit, and this may often be profitably 
given. 

The calculation involved is simple. Taking the total units during 
a year, divide by 365; the result ів the units used per day. Divid- 
ing this by the maximum number of kilowatta demanded, the 
number of hours per day during which the demand is maintained is 
found. The price to be charged may then be worked out on any 
two rates, such as 7d. for the first hour and 1d. afterwards. "This is, 
of course, the maximum demand system without the demand 
indicator. 

The allocation of wages, &c, is done weekly. It is well to bave 
as few accounts open as possible. 

Most wages are covered by the four accounts —meters, capital and 
maintenance; and testing, capital and maintenance. Tools and 
instruments are cbarged in separate accounts. 

It is important to see that good meters are bought when a pur- 
chase is made. Whenever the superintendent of a meter depart- 
ment, or the manager of a suppiy undertaking, comes across a 
meter with which he is not familiar, he should at once endeavour to 
obtain one for testiug. Manufacturers will always send if tbe user 
undertakes to buy the instrument if satisfactory. 

The staff of tbe Sheffield meter department consists of:—Meter 
superintendent; testing inspector and boy ; chief clerk, two junior 
clerks and office boy ; foreman meter inspector; meter tester; four 
meter inspectors; relief man—a total of 14 individuals. | 

The system of iuterdepartmental working is worked from the 
general office by means of the "ticÉbt book." The operations in 
connection with this book are the following :— 

The intending consumer signs the application form, and the clerk 
in the office writes the first ticket, giving particulars of the appli- 
cation. "Tbis is sent to the meter department, the polarity, voitage 
&nd number of service lines to be installed are decided, and the 
counterfoil is sent back to the office. At the same time a ticket is 
issued from the general office to the mains d-partment, directing it 
to prepare plans, &c. The tbird ticket to be written is sent from 
the general office to the mains department, and contains instructions 
to lay the service as decided above. When the service is laid, the 
counterfoil is sent to the office, which then sends out instructions 
to the meter department to fix meters. This is done, and the 
counterfoil returned. | 

When the contractor's test notice is in and the meters are fixed, 
inetructions to test and connect are sent from the office to the meter 
department, and when the job is completed the final particulars of 
the servioe are sent to the drawing office. Additions are dealt with 
in а similar way, and thus the necessity of allowing the consumer's 
application to go out of the office is avoided. i 

This system has been employed at Sheffield for nearly four years, 
and has been found satisfactory. 


The discassion which ensued was comparatively short, and 
was opened by Mr. J. A. Cunistig (Brighton) who expressed the 
opinion that meter departments were frequently neglected and pro- 
bably could acc.unt for many of the missing units. The card 
system mentioned by the author had been in use at Brighton for 
some time. 

Mr. J. R. Dick (Reason Manufacturing Co.) emphasised the 
greater value of the units saved at the meter as compared with 
any saving in the works—the former bore the full selling value 
while the latter were of the order of ‘6d. to 8d. per unit. He 
thought it of great importance to obtain meters with high per- 
manent accuracy; the great percentage of meter errors was in meters 
reading slow, and this entailed а serious loss. 

Mr. W. A. CHAMEN (Glasgow) considered that cyclometer dials 
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were a great improvement, but they could not be easily obtained. 
From the paper he gathered that. there were two distinct classes of 
men dealing with meters at Sheffield, which was а variation from 
the usual practice. In Glasgow they bad distinct «eter readers in 
connection with the commercial department. He bad refrained 
from using penny-ia-the-slot meters, owing to the adverse ex- 
perience of the ga« department with them at Glasgow. | 

Mr. J. H. Слжтнва criticised the period of two years for a meter 
to remain fixed as exceedingly short, the staff also appeared very 
large for the number of meters employed, and 

Mr. J K. Baypass pointed out a statement by the author, which, 
he thought, advocated preferential charging. 

Mr. G. WILEINSON also considered the staff excessive. In Harro- 
gate, with 1,300 meters, they had one tester, two boys and a reader. 

Mr. A. J. Carpag, replying briefly, explained that the duties of 
the Sheffield meter department covered far more than attention to 
the meters—they fixed and read them, also making out the accounts 
for the customers—this constituting the variation from the usual 
practice. | 


SOME NOTES ON THE BRISTOL ELEOTRICITY WORKS 
| FIRE. 


By Н. Farapay Proctor, City Electrical Engineer, Bristol. 
(Abstract of Paper read at Nottingham, June 30th, 1904.) 


AT the request of the Council, the autbor contributed these notes 
with the view of affording an opening for considering the 
possibilities of electricity works fires in general, and the Bristol fire 
in perticular. | | 

As the facts relating to the latter have already been published in 
the ExectaicaL Revizw and elsewhere, they need not he re be 
recapitulated. 

Tbe remains of the old board were very carefully examined, 
and several consultations were held to endeavour to ascertain the 
source of the breakdown, but there was not sufficient evidence to 
point conclusively to special features constituting the primary 
cause. 

It was most improbable that a fault on the external system 
was to blame, since all of the trunk mains and feedera were protected 
by fuses, and, some minutes after the «rc was formed, the 
ammeters registering the entire output from the Temple Back 
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Works were examined, and showed а normal current. After the 
fire, it was found that one of the trunk mains, which remained 
loaded to the last, had fused for a length of about 3 to 
4 ft. in the ground outside the Temple Back Works; but, as the 
arc had apparently sufficient resistance to keep the current 
within the limits of the fuses at the Avonbank end, these did 
not operate. 

It would appear that the origin of the trouble is to be found from 
amongst the following :— 


First, by leakage from the metal work of the board charged 
at high pressure over the surface of the insulatore and alate to 
* earth," or, in other words, to the other pole of the board, in which 
case it is further possible that this may have been, in a measure, 
caused by the presence of moisture, or bya crack in one of the 
insulators due to the jar of operating the switch. 

Secondly, bv the breakdown of one of the cable receivers, in 
which the cables from the machines to the switchb ard are jointed 
up Inthe event of such a feult oocurring, how-ver, it is most 
probable that, owing to the proximity of the two conductors, a 
" dead short” would have resolted, causing the engine to pull up, 
the mass of metal being too great to allow of the fault clearing 
itself, and the machine fuse would have operated, due to the current 
from otber generators. Since tbe machine in question did not pull 
up, and since the fault was not a dead short, as evidenced by the 
fact that the load on the Avonbank station did not rua up to more 
than about 1,374 amperes, viz., say 200 amperes above the normal 
load for the time in question, it appears that the fault did not 
originate at the oable receiver. 

Thirdly, by the abnormal action of one of the machine fuses, the 
blowing of the fuse caasiag an aro and breakiog the porcelain pot 
filled with oil in which the fuse is placed. 

Although some engineers, who have examined the board since 
the accident, seem to favour the opinion that the improper action 
of the fuse was the first cause of the trouble, попе of the members 
of the staff hold that view. А 

It is very certain, however, that when once the fault commenced, 
the whole of the cause of the spreading of the trouble was attribat- 
able to the oil used in the fuse holders and switches, of which there 
would ba about 22 gallons. 

The cables contributed largely to the flames, although they were 
all encased in lead and further protected with steel armouring. 
The steel armouring, however, was served over with impregnated 
jute, and this getting soaked with oil was of course very 
inflammable. 

In reconstruction it has been considered desirable to avoid :— 

1. The use of oil in porcelain holders. 

2. The use of wood anywhere about the strastare of the switch- 
board floors, unless it is in such form as to be proof against fire. 
Hardwood blocks set upon а concrete foundation probably form the 
best and safest description of switchboard flooring as, whilst it js 
practicably unburoable, it affords a good insulation from an 
electrical point of view, and does not appear to be open to the 
objections that have been found to exist in the case of glass. 

3. Cables, although armoured with lead or steel armouring, mutt 
ba 5 protected by being either buried or run in metal casings ; 
an 

4. The roof must have in its construction no wood, unless it be 
thoroughly protected, as in the construction of fire- proof doors. 

Ferranti switohboards of the ty pe whereon the accident occurred 
have been very generally accepted as being of the most suitable 
form for use under the particular conditions of the Bristol system, 
but it seems imperative that boards constructed on this principle 
should not be bailt into any external wall of a building, for, 
although the walls of the generating stations at Bristol are formed 
of most excellent bricks set in cement and are 2 ft. thick, there is 
no doubt that with continuous wet weather and strong winds, damp 
bas found ite way through and the back slates supplied with the 
board afford no protection. A drawing of the proposed fireproof 
switch rooms is given herewith. 


* 


Mr. M. H. Кисосн, in opening the discussion, suggested that a 
great deal might be learnt from such incidents as the Bristol fire, if 
only they were more frequently brought forward. His opinion was 
that the seat of the trouble was at one or other fuse on the machine 
panels. From experience, fuse springs and strips became stiff, and 
this prevented their prompt action. The Ferranti type of board 
was convenient to work, but, in bis opinion, the oil-break fuses ought 
to be replaced by overload switches, &c. 

Mr. G. Н. CorrAM was somewhat sceptical as to whether the oil- 
pots were full of oil, or were properly examined ; in his experience, 
empty oil-pots had fused up. 

Mr. LEONARD ANDREWS thought it hardly probable that the 
trouble originated through surface leakage; he considered tbat an 
arc was started through the interruption of a circuit causing а heavy 
current, probably in a fuse, and that the original cause of the 
abnormal current lay in a failure of the insulation on a feeder. 
Fuses were never absolutely reliable in bie experience, and we must 
do away with them wherever possible, substituting circuit-breakers. 

Mr. C. Н. овріханлм emphasised the necessity for incom- 
bustible construction of the board and gallery. Inregard to cutting 
off the Avonbank supply suddenly, it was a serious matter to shot 
down with full steam on, and to overcome this he had provided in a 
large installation, valves on the steam pipes to open them practi- 
cally full bore to atmosphere in of emergency. 

Мг. H. W. OLoTHIER reiterated the opinions contained in his 
report made after the fire. The oil in the switches was an excellent 
insulator, and bad a high flash point. He thought that if the stop 
valves of the engines had been shut promptly the fire effecta would 
have been quickly overcome. 

Mr. G. WILKINSON expressed the opinion that the subject was 
still shrouded in mystery. He believed that in the 2 or 3 
minutes elapsing after the aro started, the attendant might have 
extinguished it, if the platform had not been so narrow. The 
Ferranti board was still quite reliable up to 2,000 volts pressure. 

Mr. В. Z. p= Ferrant: was of opinion that it was a case of fuse 
failure pure and simple, nothiug extraordinary having occurred. 
Many patterns of this type of fuse were in use, this one was 
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· supposed (apparently erroneously) to be an improved pattern. Ue 
thought that, in conformity with the opinion of other speakers, the 
spring failed, and the fuse was not immersed in the oil burning oil and 
molten metal were thrown out and ignited the switchboard platform, 
and this was certainly the cause of the whole board buing burnt out. 
He considered that the cellular pattern of switchboard was still the 
most reliable for limiting damage, but it was also necessary to 
eliminate all combustible matter near the board. He did not like the 
lids provided on the fuses, but users having bought them would not 
discard them, and they were some protection against dust. The 
fuses in question were very well adspted for the work for which 
they were originally introduced, but for the larger work and higher 
voltages of to-day, better results were obtained by using oil break 
switches ard circuit breakers. He believed that the oil, as used at 
the present day, was very reliable and suitable for ite purpose. 

Mr. FanADAY PROCTOR, in replying, discredited the idea that the 
fuse pote were not in thorough working order at the time 
of the accident. They were going to put in circuit breakers in the 
new board. The cables were burnt by fire and not electrically. He 
also pointed out that the bulk of the energy coming from Avon- 

was passing out by the feeders at the time of the failure of 
the machine panel. 


TRAMWAYS AND COMPULSORY RUNNING 
POWERS. 


Bx THOS, UPTON. 


THE decision of the Parliamentary Committees to grant to a 
public company compulsory running powers over a portion 
of a certain municipal tramway has caused this question to 
become one of pressing moment, and the time has un- 
doubtedly arrived when it becomes neccssary to examine the 
whole question very fully. 

It can be readily understood why municipal and other 
local authorities owning such undertakings are greatly dis- 
turbed at the prospect of being compelled to grant running 
powers over their systems to private and other similar com- 
panies, and are up in arms” against the innovation thus 
inaugurated, although at the same time it is very hard to see 
why tramways which are constructed, as local authorities 
admit, for the convenience of the public, and which are 
strong competitors with private enterprise, should stand in 
the way of their ratepayers and travelling public residing 
within their areas, enjoying the benefits of through running 
and booking on to lines belonging to other local authorities 
or companies adjoining, and in many instances physically 
connected with their own systems. 

In this, at any rate, they do not study the interests of 
their residents, and without doubt cut away the very ground 
of one of their strongest arguments in favour of localisation, 
striking a severe blow at municipal trading. The public 
care little and trouble less as to the pros. and cons. of such a 
controversy, they expect to have—to my mind rightly—and 
will press matters until they do get, every natural facility 
that presents itself, for cheap, quick, and convenient 
travelling; therefore the sooner local authorities recognise 
the fact that the public detest and resent the inconvenience of 
being diecharged from one and forced to change into another 
car at urban, suburban, or other civic (but equally to them 
unmeaning) boundaries, and proceed on lines that are legiti- 


mately required by the public, the better it will be for every 


one concerned. 

I cannot help thinking tbat a great deal of the opposition 
to through running powers over tramway systems is caused 
by lack of knowledge of this important subject, brought about 
almost entirely by the appointment to the management of such 
undertakings of persons who have little or no know- 
ledge of such а subject, not having had the necessary 
commercial training to equip them for such positions, which, 
without doubt, require an intimate knowledge of the “ carry- 
ing" business in general, such as can only be obtained by 
years of experience in railway working. What railway 
company would for а moment entrust its commercial and 
inter-working arrangements to anyone, without the proper 
training with a good commercial knowledge of the require- 
ments of the traffic to be catered for, intricate through 
workings, and a host of other matters, unless it were 
riding for a fall, to say nothing of the trouble and interference 


on behalf of the public by the Board of Trade, and possibly 


Parliament itself, that would inevitably follow ? 


L 


It cannot be contended that there is no precedent for 
such running powers being granted even in the tramway 
world, but even providing there were no such precedent, surely 
the idea could never for a moment have been entertained that 
the time would never come, when through runnings and 
bookings of passengers, to say nothing of merchandise, would 
be the order of the day, particularly in view of the great and 
widespread development of tramways in rural districte, link- 
ing up as they were intended to, lurge and populous towns 
and districts, The very development of such undertakings 
made it imperative that at an early date through working 
arrangements would become necessary, and an accomplished 
fact, no matter what steps local authorities might take to 
postpone or nullify sach conveniences to the public 
generally. 

It may possibly be said that the advent of through cars 
into large towns, with quick services and considerable 
mileage, would cause inconvenience to the public within 
its area; this, to my mind, appears to be a very flimsy 
argument. The fact must not be lost sight of, that the 


‘greater number of such through passengers would be 


on business bent, and very frequent travellers, there- 
fore the inconvenience assumed would be nothing of 
the kind, inasmuch that the tramway authority would 
in the ordinary course have to provide cars within 
its own area to carry the same passengers. Yet, in all 
probability, through cars would in many instances be of 
considerable assistance during the periods of the heavy daily 
traffic, by reason of the purely local cars being less congested, 
and therefore more convenient to the local residents. I am 
also strongly of opinion that there should not be any very 
great difficulties to overcome in the timing and working of 
through cars over two or more systems, providing arrange- 
ments are come to on a proper and equitable basis, with a 
desire to meet the demands of the traflic in a fair and con- 
ciliatory spirit, without each party endeavouring to get the 
better of the other. 

Again, it may be said that the varying cost of power on 
systems forming sections of through routes would con- 
stitute a serious drawback to the development of through 
runnings and bookings, but here again I fail to see any 
legitimate reason for such а contention. It does not 
follow that through workings and bookings would neoes- 
Bitate, or even be the means of or cause the reduction of, 
through fares below the sum of the several local fares, just 
as frequently happens in railway through workings and 
bookings, the through fares being the sum of the several 
local fares ; consequently the receipts accruing to each 
geparate undertaking, parties to through running, would be 
exactly the same as when local runnings and bookings only 
were in operation. However, if reduced fares were deemed 
advisable, it would be proper for each party or undertaking 
to study its own cost of production, &c., and reduce on its 
local fare only, so that the balance of earning power would 
still remain in ratio to the original receipts on each separate 
Bection. 

In the matter of “leased” lines, there would be no 
farther difficulty, although it would be the better policy for 
the working authority or company to pay а fixed percentage 
of gross receipts to the actual owners, based on the system 
adopted by railway companies, retaining the residue to them- 
selves for working expenses and profit, leaving the owning 
authority or company to pay out of their fixed proportion, 
certain specified charges, including interest and capital, 
depreciation and renewal charges, rates, taxes, Sc. In 
railway working the amount usually allowed out of the gross 
receipts by the lessees to the lessors is 33} per cent. 
thereof. 

A point yet to be considered is the manning, of through 
cars, and the amount to be paid to the parent company or 
authority for the use of such cars on foreign systems. It is 
obvious а payment must be made; it would not be a fair and 
equitable arrangement that because cars run on to other 
systems which get the use of them, and vice versá, payments 
should fall out of the question, particularly in the case of a 
heavy traffic system joining with a light traffic system, 
which would furnish in the greater majority of cases 
“through ” traffic only. 

‘Personally, I very strongly incline to the opinion that the 
drivers and guards of the parent company should work their 
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own cars through to destination, having specially trained 
men for the purpose, and that a fixed sum per passenger 
carried through, or picked up “locally” on the journey 
over foreign systems, where two companies or authorities 
only are concerned, should be paid to tbe car's parent 
aystem, irrespective of distance or fare collected, and not so 
much per car-mile of the receipts ; further, that an equal 
number of cars should run “through” in each direction 
daily, thereby keeping up the full quantity, and regular cars 
running continuously on each system, just as though the 
traffic were being dealt with on a local basis only. 

In the case of three or more separate undertakings being 
parties to a through running and booking arrangement, this 
system would require to be somewhat modified, and possibly 
a scale of mileage proportions per passenger might be 
instituted in cases where the cars of the intermediate under- 
taking do not cover the mileage, or participate equally with 
t е undertakings working through from either end. 

There would be no difficulty in keeping proper records by 
drawing up a fixed scale of allowances according to the tickets 
issued, and by the use of daily abstracts, to which I will 
refer later. | 

There is certainly considerable difficulty in the drawing 
up of tickets to cover the requirements of through working, 
and issuing them to conductors for use on through cars, 
owing to the number of such tickets it would be necessary 
to issue, and for the conductors to carry over and above 
the ordinary tickets required for use locally on each system. 
I do not for one moment cohsider it necessary, or that 
it would be entertained, for & conductor to carry anything 
like a corresponding number of “through” to “local” 
tickets, and I have no hesitation in saying it is a diffi- 
culty that can be readily surmounted, after making full 
allowance for the inconvenience of overlapping stages and 
fares, if, ав I have previously said, reliable, smart, thoroughly 
trained conductors are kept on the cars, and on their regular 
routes. 

It may yet be urged that the system of accounts adopted 
by tramway and light railway companies would not be 


suitable for that necessary to through bookings and workings; | 


further, that to carry out the idea into actual practice would 
entail the employment of a separate and independent staff, 
with, possibly, an independent manager, to deal with the 
question of accounts, divisions of receipts, &c., thereby 
adding very considerably to the working cost. This is 
a fallacy easy of disposal, for, as a matter of fact, no extra 
cost ón this account, at any rate, need be entailed, beyond the 
supply of properly designed abstract forms to be adopted by 
all undertakings parties to the arrangements, and to compile 
which daily would not, on the busiest of days, add, at the 
very most, 30 minutes’ actual work to that already done by 
the ticket-issuing staff, and could, without the slightest 
effort or difficulty, be brought into the ordinary day’s work. 
Therefore, as no extra staff would be required, or a special 
department created, it follows that no extra management or 
clerical cost would be required by the adoption of through 
booking and running of passenger traffic. The abstracts, 
which should follow as nearly as possible those in operation 
by the railway companies, would be made out by each under- 
taking party to the arrangement for through booking and 
running daily, and, at the end of each month, totalled, showing 
each day in detail the tickets issued, amount received for same, 
and proportion payable to each authority or company, the 
latter exchanging a copy of its abstract each month, from 
which it would be able to check and ascertain the amount to 
be paid by the issuing undertaking ; each would then collect 
its own share from the other, taking, as I would suggest, 
гера in full, and not by means of contra accounts, there 
simplifying the book-keeping, and at same time showing the 
transactions in full, with corresponding receipts for audit 
ur 
ў In America, to which, регһарв, it will be suggested we 
should turn for some basis upon which to found the fabric in 
this country, seeing they have had, for mary years past, this 
matter of through running in operation, it will be found 
that this subject is in just such an unsatisfactory state as 
here. In some instancés the companies take over the cars at 
their boundaries, furnishing therefrom the necessary motor- 
men, conductors, and power, collecting all fares at the regular 
rate for all passengers on their system ; a rental for the 


use of the car, varying from two cents per car-mile to 
a proportion of two-fifths of all fares collected from 
passengers while in their possession (records being made 
of the state of the fare registers at the various boundaries), 
is paid by the operating to the owning company. In 
yet other instances one-half of the fares collected by 
the operating company is allowed to the owning company 
of the car in the case of through working, the records 
being taken as previously stated. Even in America the 
arrangements do not appear to be on uniform lines, and 
it is qaite evident agreements as to running powers have not 
yet been put on a proper and lasting basis. 

In connection with this question it might be as well to 
quote certain clauses of various Acts of Parliament bearing 
on the question of through bookings and workings of traffic 
on railways, which will without doubt be brought to bear, 
and form the basis of any »ction that may be taken by the 
Legislature in dealing with this question in connection with 
tramways and light railways. 

Sec. 87. Railway Clauses Ac*, 1845, provides that :— 


It shall be lawful for the company from time to time toenter into 
any contract with any other company, being tbe ownera or lessees or 
in possession of any otber railway, for the passage over, or along the 
railway by the special] Act authorised to be made of any engines, 
coaches, wagons, or other carriages of any other company, or which 
sball pass over any other line of railway, or for the passage overany 
other line of railway of any engines, coaches, wagons or other 
carriages of the company, or which shall pass over their line of 
railway, upon the psyment of such tolls and under such conditions 
and restrictions аё may be mutually agreed upon; and for the pur- 
poses aforesaid it shell be lawfal for the respective parties to enter 
into any contract for the division or apportionment of the tolls to 
be taken upon their respective railways. 


Sec. 88 reads :— 


Provided always, that no such contract as aforesaid shal! in any 
manner alter, affect, increase, or diminish any of the tolls which the 
respective companies, parties to such contracts, shall for the time 
being be respectively authorised and entitled to demand or receive 
from any person or any other company, but that all other persons 
and companies shal), notwithstanding any such contract, be entitled 
to the use and benefit of any of the said railways upon the same 
terms and conditions, and on payment of the same tolls, as they 
would have been in case no such contract had been entered into. 


Seo. 90 reads :— 


And whereas it is expedient that the company should be enabled 
to vary the tolls on the railway so as to accommodate them to the 
circumetances of the traffic, but that such power of varying should 
not be used for the purpose of prejudicing or favouring particular 
parties, or for the purpose of collusively and unfairly creating a 
monopoly, either in the hands of the company or of particular 
parties. It shall be lawful, therefore, for the company subject to 
the provisions and limitations herein, and in the special Act con- 
tained, from time to time to alter or vary the tolls by the special 
Act authorised to be taken, either upon the whole or upon any 
particular portions of the railway as they shall think fit; provided 
that all such tolls be at all times charged equally to all persons and 
after the same rate, whetber per ton per mile or otherwise, in respect 
of all passengers, and of all goods or carriages of the same deecrip- 
tion, and conveyed or propelled by a like carriage or engine passing 
only over the same portion of the line of railway under the same 
circumstances; and no reduction or advance in any such tolle shall 
be made either directly or indirectly in favour of or against any 
particular company or person travelling upon or using the railway. 


Sec. 91 reads :— 


And whereas authority has been given by various Acts of Parlia- 
ment to railway companies to demand tolls for the conveyance of 
passengers and goods and for otber services over the fraction of а 
mile equal to the toll which they are authorised to demand for one 
mile; therefore, in cases in which any railway shall be amalga- 
mated with any other adjoining railway or railways, such tolls sball 
be calculated and imposed at such rates as if such amalgamated rail- 
ways had originally formed onc line of railway. | 


Part III.— Railway Clauses Act, 1863, Sec. 22, provides 
that :— 


Where two or more companies are authorised by а special Act 
hereafter passed and incorporating this part of this Act, to agree 
among themselves with respect to all or any of the following pur- 
poses, namely :— 

The maintenance and management of the railways of the com- 
panies respectively, or any one or more of them, or any part thereof 
respectively, and with the works connected therewith respectively, 
or any of them ; . 

" The use and working of the railways or railway, or of any part 
thereof, and the conveyance of traffic thereon ; 

Tbe fixing, collecting, and apportionment of the tolls, rates, 
charges, receipts, and revenues levied, taken, or arising in respect 
of traffic; 

Then and in every such case the authority so to agree, or the 
agreement when entered into shall not in any manner affect any of 
the tolls, rates, or charges which the companies parties thereto are 
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from time to time respectively authorised to demand and receive 
from any pereon or from any other company; but all such persons 
and companies ehall, notwithstanding the agreement, be entitled to 
the use and benefit of the railways of the several companies, parties 
to the agreement, on the same terms and conditicns, and on pay- 
ment of the same tolls, rates, and cbarges as they would be if ‘such 
authority had not been given or the agreement had not been 
entered into. ` 


Sec. 23 provides for “ Тһе Sanction of Shareholders to 
Agreements.“ | | 

Sec. 24 provides for ** Public Notice of Intention to Enter 
into such Agreement" in each of three successive weeks in 
some newspaper published or circulated in the county pre- 
scribed in the special Act. ON. 

Sec. 25 provides that :— 


The agreement shall not have any operation until it is 
approved by the Board of Trade, and the Board of Trade shall not 
approve the agreement without being satisfied of its having 
received such sanction of meetings of the respective companies as 
aforesaid. 


By the Railway and Canal Traffic Act. 1888, Part II., 
Sec. 25, “ Provisions ав to through traffic,” it provides 
after quoung Sec. 2 of the Railway and Canal Traffic Act, 
1854, that :— 


Subject as hereinafter mentioned, the said facilities to be so 
afforded, are hereby declared to and ehall include the due and 
reasonable receiving, forwarding, and delivering by every railway 
company and canal company, and railway and canal company, at 
the request of any such other company. of through traffic to or from 
the railway or canal of any other such company at through rates, 
tolls, or fares (in this Act referred to as through rates), and also 
the due and reasonable receiving, forwarding and delivering by 
every railway company and canal company, snd railway and сала] 
company, at the request of any person interested in through traffic, 
of such traffic at through rates. Provided that no avplication shall 
be made to the Commissioners by such p:rson, until he Fas made а 
compla nt to the Board of Trade under the provisions of this Act as 
to con plaints to the Board of Trade of unreasonable charges, and 
the Ae of Trade have heard the complaint ia the manner herein 

rovided. | 
d Provided as follows: | 

1, The company reqviring the traffic to be forwarded shall give 
written notice of the proposed through rate to each forwarding 
company, stating both its amount and tbe route by which the traffic 
is proposed to be forwarded; and when a company gives such 
notice it shall al«o state. the apportionment of the through rate. 

2. Each forwarding comp«ny shall, within 10 days, or such longer 
period as tbe Commisioners may from time to time by general 
order prescribe, after the receipt of such notice, by written notice 
inform the company requiring the traffic to be forwarded whether 
they agree to the rate and route, and if they object to either, the 
grou: ds of the objection. 

4. If aa objection to the rate or route has been sent witbin tbe 
period prescribed, tae matter shall be referred to the Commissioners 
for their decision. 

7. If the objection be only to the appertionment of the rate, the 
rate shall come into operation at the expiration of the prescribed 


period, but the decision of the Commissioners as to its apportion- ' 


ment shall be retrospective. 


There are many other Acts of Parliament which have been 
passed in connection with railways, containing clauses that 
would doubtless have direct bearing on the question, but I 
think sufficient have been quoted for the purpose in view. 


REVIEW. 


The All Red Line: The Annals and Aims of the Pacific 
Cable Project. ` Edited by GEORGE JOHNSON. Ottawa: 
James Hope & Sons. · 1903. 


So little has been written or said regarding the all-British 
Pacific cable since it has become a reality, that a recent book 
on the subject, by Mr. George Johnson, forms a matter of 
some interest. This book constitutes a curious mixture. 
It is, on the one hand, a sort of unofficial condensed blue- 
book regarding the gradual evolution of the echeme, forming 
a record of the correspondence, conferences, and main evi- 
dence, &c. ; and, on the other, it professes to give an &ccou 
of the work ав realised, using technical terms (such as 
s K. R.), which the writer may, or may not, understand, but 
which in a book of this description apparently intended 
largely for the general publio— certainly need fuller ex- 
pls nation. 

In this work the editor reproduces lengthy extracts from 


financial reasons. 


great characteristics of the scheme. 


by а nation to meet the contingency of war. 


letters and articles which have from time to time appeared 
in the Press on the subject, and in some cases these appear 
practically at full length. He occasionally also introduces 
his own views—though at far less length—and it is, in cer- 
tain instances (owing to the general arrangement of the 
book), difficult to recognise where he is quoting and where 
the views are “ off his owa bat." This is notably the case 
in his chapter on State Partnership їй a Cable System,” 

in—by way of argument—he quotes in turn, from 
Plato, Cicero, Sir George Cornewall Lewis, Sir Sandford 
Fleming, Gibbon’s “Decline and Fall of the Roman 
Empire," Leroy-Beaulieu, M. Gide, Prof. Richard Ely, 
Laurence Gronlund, and Sir Frederick Pollock. The first 
part of this chapter ends up: It is submitted that a fair 
reeding of authority, both in law and political economy, will 
Јева to the conviction that the electric cable is a proper sub- 
ject of State ownership." 

The second part—which ix the essence of the whole book, 
in so far as originality goes—professes to present the view 
of * the man in the street," and here we have many further 
quotations from Sir Sandford Fleming. Imperial Defence 
—that inspiring treatise of Sir Charles Dilke and Mr. Spenser 
Wilkinson—has also been turned to good account here, and 
the same applies to Sir John Colomb’s “ Defence of Great 
and Greater Britain," and Sir George Clarke's ** Imperial 
Defences," though it should be mentioned that neither Sir 
Charles Dilke, Sir John Colomb, or Sir George Clarke, were 


in favour of the all- British Pacific cable scheme on the lines 


it finally took shape, partly for strategic and partly for 
This, the most important, part of the 
book, is more suggestive of a review article than a 
thing else; in fact, most of what is of interest for the 
moment шау be found in just such an article in the 
Quarlerly | 'eviei of a little time back, as well as in a 
recent contribution by Mr. Charles Bright, F. R. S E., to the 
Nineteenth Century the main difference being that in the 


latter, the arguments in favour of the line are arranged with 


some sort of system and sequence. A book of this character 
should deal separately with the strategic aspect—which, 
indeed, ів scarcely touched on (beyond quoting Lord 
Wolseley’s well-worn opinion), though forming one of the 
Possibly, however, the 
editor (coming from Canada) ie aware that the connecting 
links across British North America and in the Atlantic, are 
во open to nttack from the United States Army, as well as 


from French warships at St. Pierre de Miquelon, that the 


system is of little real use on that score at present. 

The principal feature of this chapter consists in arguing - 
for State ownership of cables as а policy very lurgely based 
on Communism and Socialism in their best sense; and the 
editor reveals the fact that he is in favour of the 
State undertaking this sort of work, just as he is also in 
favour of municipal trading. We, however, should defend 
the project being undertaken as a subject of State partner- 
ship on an entirely different basis, Ав a principle, we 
strongly object to the State competing with private. enter- 
prise, or, indeed, entering upon undertakings such as are an 
ordinary useful subject of private enterprise. The all- 
British " Pacific cable was considered to be for the good of 
the Empire as a whole, but none of the existing telegraph 
interests would undertake its realisation themselves, and 


‘they, moreover, strenuously opposed the scheme. This being 


во, it was evident that if it was to be realised at all, it must 
be realised by the State, seeing that no companies or 


‘individuals were prepared to undertake it, partly, they 


averred, because it would not pay. The best arguments for the 


‘line were on strategic grounds, which should naturally appeal 


to a Government from a national standpoint, though not to 


a body of business men unless considerably fortified by 


other arguments; and, it may be added, the very features 


which render the Pacific cable so excellent a strategic cable 


must always militate against it being a great commercial 
success. Yet it is just such lines as these that are needed 
It is, there- 
fore, just such lines as these which a Government should 


recognise the necessity of taking up as a national ‘affair, 


even though possibly at a loss for sometime. The mere fact 
of the cable being there as a valuable strategic weapon 
should be considered to repay its cost. It may be added, 
it is in these cases only that a Government need have no 


Vol 55. No. 1,892, Jury 29, 1904.] 


qualms about competing with private enterprise where neces- 
sity demands. 

! So far the line, as a commercial undertaking, has certainly 
not been crowned with any great degree of success. That, 
however, cannot be laid at the door of the contractors—the 
Telegraph Construction and Maintenance Co.— who, as usual, 
did their work admirably, and in most businesslike fashion. 
If, however, we note the course of events, some enlighten- 
ment may accrue as to the cause of the trouble. 

In the first place, the entire contract was assigned to a 
single firm*—one that was, at the very time busily engaged 
in making and laying a competing line from the Cape to 
Australia for the allied ** Eastern Companies," and not a mile 
of the Pacific Cable was laid until after the competing line 
had been working for upwards of a year. It is partly 
on this account, no doubt, that unkind suggestions have 
been made of playing into the hands of the very 
interests with yko competition was intended. Surely 
the contract should not, in any case, have been confined 
to a single firm, but split up amongst at least two; 
for, apart from the fact of the line being a national under- 
faking, by this means it would have been made and laid in 
less t half the time, and would, therefore, have been 
doing useful work, and earning something as soon as its 
rival line just laid, instead of being forestalled in many 
directions. . 

It would seem as though the powers that be—with a 
board of management entirely new to the work they were 
undertaking—had decided that precedent should go to the 
wind, and everything be done on entirely different lines to 
those adopted by the various existing cable companies of 
many years’ standing. Thus the consulting engineers were 


empowered to carry out work more suggestive of that of ап • 


agent than of a consulting engineer, work which, for obvious 
reasons, the companies have always found it more satisfactory 
and economical to have performed by permanent officials on 
their own premises and solely in their employ, as servants of 
the company, and not as individuals with any other possible 
interests. It was only after things had advanced to a 
comparatively complete stage that a manager was appointed, 
selected from the retired ranks of Indian telegraph officials, 
with experience in the business of land wires rather than in 
that of a system of ocean cables. Similarly, the appoint- 
ment of a secretary whose experience lay rather with steam 
laundries than with a cable system needs some justification. 
This is one of those interesting Treasury appointments in 
which the ties of relationship appear to outweigh anything 
else, for it is incredible that no other applications were 
made or considered ; and it should not be forgotten that, as 
the Board had no experience whatever in connection with 
a cable system, the post of secretary thereto might be made 
almost anything by a capable man previously acquainted 
with his job.” 


Far be it from us to suggest that blame can be fairly 


‘attached to any individual for the Pacific cable not having 
80 far proved а greater success; but, in view of the facts, as 
the administrative arrangements adopted were in no way 
Justified by precedent, questions are liable to be asked, and 
criticisms passed in such cases where public money is 
expended with insufficiently satisfactory results as regards 
working through organisation and traffic volume. When 
things look prosperous, no one ohallenges the methods 
adopted; not so, however, when the reverse happens. 


But Mr. Johnson is in no way responsible for the sub- 
wequent career of the Pacific cable, and we can strongly 
recommend his little book to anyone wishing to quickly 
grasp, or refresh’ his memory about, the gradual—ver 
gradual—progression of the scheme in the face of muc 
interested opposition of a strong and vehement type. The 
author refers to the labours of Sir Sandford Fleming, Sir 


*Tbis firm, by the way, declined to tender to the Canadian 
Government in 1894 on the score of not believing in the cable ; bat, 
in reality, because they are so closely allied to the Eastern” 


Associated Companies. On the other hand, the Silvertown Co. and 


Mesers. Siemens Bros, had done their utmost to promote the 
scheme, and both their tenders to the Canadian Government were 
considerably lower than that subsequently sent in by the Tele- 
graph Construction Oo., though the latter (after the previous 
tenders had been published in Blue Books) was certainly the lowest 
én this instance, 
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Charles Tupper, Mr. Henniker Heaton, Sir Edward Sassoon, 
and Mr. Charles Bright in this connection; but if a future 
edition should occur, he might note that the India-Rubber, 
Gutta-Percha, and Telegraph Works Co. is not—as һе sug- 
gests—“‘ briefly known as the Silverton Co., but, to be 
one letter less brief, as the Silvertown Co. This error, or 
misprint, is made so constantly, notwithstanding the close 
association of Silvertown and Messrs. Robert and M. H. 
Gray with the active promotion of the project, that it is 
perhaps worth pointing out. In the event of another 
edition, an index should certainly also be supplied for a 
reference book such as this. 


PHYSICAL SOCIETY. 


AT the meeting held June 10th, 1904, Dr. R. T. Glasebrook, F.B.8., 
President, in the chair, Prof. H. L. CaALLBNDAB gave a demonstra- 
tion of the “Projection of the Indicator Diagrams of a Petrol 
Motor.” The motor itself was exhibited in action, with the indi- 
cator attached, and the actual diagrams were projected on the soreen, 
showing the changes of form as they occur when the conditions of 
running are changed. 

Prof. J. A FrEuING read a paper entitled A Model Illustrating 
the Propagation of an Alternating Current along a Telephone Cable, 
and a Simple Theory of the Same.” The paper contains an account 
of a model constructed by the author, for the purpose of explaining 
in a simple mauner the physical meaning of the mathematical ex- 
preseions which are reached in discussing the gation of alter- 
nating currents along a telephone or telegraph cable. The first part 
of the paper is concerned with a presentation of the elementary 
theory of the phenomena expressed in terms of complex quantities, 
and a solution is given for the potential and current distribution ia 
the case of a semi-infinite cable, having a simple periodic E.M.F. 
applied at the end. This solution indicates that the potential, v, 
at any point in the cable has a maximum value which is lees than 
that at the origin (z), in an assigned ratio, and shifted backwards by 
an assigned angle in phase. A geometrical interpretation was then 
given of the above equations, leading to a graphic representation of 
the distribution of potential in the cable at any moment, and the 
model shown illustrated the meaning of the above equation and the 
graphic interpretation of it. The paper then proceeds with 
a discussion of the theory, and a very simple proof is given of Mr. 
Heaviside's condition for the distortionless propagation of a wave 
of electric current. The criterion of distortion is applied in the 
case of one long submarine cable, and it is shown how far removed 
such a cable is from being a distortionless cable. The remedies 
which have been proposed are then discussed, and it is shown that 
it is hopeless to expect any real advantage merely by bringing the 
iron armour closer to the cable conductor, but that a large reward 
awaits any inventor who can bestow upon a long submarine cable 
inductance up to 300 or 400 henries per naut, without at the same 
time increasing much the usual capacity of 0°3 mfd. per naut. 
Allusion is made to Prof. Pupin's investigations concer the 
insertion of inductance coils at intervals along the telephone lines, 
and the suggestion is made that there is no difficulty in applying 
this plan to subterranean telephone trunk lines, and that consider- 
able improvement in the transmission of telephonic speech could 
thereby probably be effected. 

Mr. T. H. BLaxEsLEY congratulated the author upon the interest- 
ing result contained in his paper, and discussed the mathematios of 
the subject. | 

The OHAIBRMAN read a letter from Mr. Jacob, pointing out that the 
dieleotric resistance of the 1880 Anglo-American cable, considered 
in the paper, is much higher, as it lies in the sea, than the figure 
quoted by the author, which was obtained at 75° F. and atmo- 
spheric pressure after 1 minute's electrification. The electrification 
or absorption of the dielectric, however, masked all the effects of 
the high insulation value. An inductance of 300 or 400 henries 
per naut was beyond possibility; the inductance should not be of 
а higher order than 1 henry per naut. 

Dr. FLEMING, in reply, said that the relation between the elec- 


` trical constants of the cable which gave distortionless transmission 


was discovered and announced 20 years or more ago by Mr. Oliver 
Heaviside. All that he (Dr. Fleming) bad attempted to do was to 
simplify and illustrate the proofs of this condition. The employ- 
ment of complex quantities in the discussion of alternating current 
problems led to a considerable simplification of the analysis. As 
regards the practical realisation of Heaviside's distortionless con- 
dition for submarine cables, the figures given in the paper were 
merely intended to indicate the remoteness of its possibility. The 
correction farnished by Mr. Jacob for the insulation resistance of 
the dielectric when the cable was immersed did not affect the 
general conclusions, as if the insulation resistance were greater, the 
departure from the distortionless condilion would be then still 
greater. He that the “absorption” of the dielectric 
introduced a factor not taken into account in the mathematical 
theory. As regards the practical superior limit of inductance which 
might be given to a cable, no one could say what invention might 
not bring forth. He was glad to hear that an inductance of 1 henry 
per naut might improve matters sensibly, because he had devised a 
plan by which an approximation to this might be reached. Mr. 
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Jacob only confirmed the statement in his paper in expressing the 
opinion that an inductance of 300 to 400 henries per naut was im- 
practicable. 


At the meeting held June 24th, 1904, Dr. В. T. Glasebrook, 
F. R. S., President, in the chair, a paper on '' Chemical Dissociation 
and Electrical Conductivity,” by A. E. Gan RTT and Dr. В.В. 
WiELLOWS, was read by Dr. Willows. 

It has been shown by Beattie (Phil. Mag., 1899) that a mixture of 
salt and iodine, when placed on a zinc plate and heated, gives rite 
to electrical conductivity, although separately no such effect is pro- 
duced. This is shown to be due to the formation of zinc iodide. 

Following on this, the electrical conductivity produced by heating 
various salts is investigated under different conditions of tempera- 
ture and electric field. A large excess of positive electricity ів 
found in nearly every case. ` 

A paper on Тһе Magnetisation of Iron in Bulk” was read by 
Dr. W. M. THonwTON. The paper is in three sections. The first 
describes a method of measuring large quantities of magnetism by 
the ове of an exploring coil placed around the core and an exciting 
coil in series with a recording milli-voltmeter. This was applied 
to determine the complete loops of magnetisation for two rings of 
cast-steel and cast-iron weighing respectively 3 and 6 cwt. The 
results were checked by a quantometer, The second section deals 
with the curves of rise of magnetising currente, when the core is 
solid and when laminated, as affected by the reaction of the core 
currents, and also by the change of permeability during magnetisa- 
tion. A second simple method is given of measuring large quan- 
tities of magnetism in circuits having a large time constant, suitable 
for testing dynamo-electric machines. From two curves of rise, 
with the current in one reversed, expressions are given for finding 
the total induction in the core and ite ratio to the residual mag- 
netism. In the last section an example is given of the sudden dip 
in the curve of rise, observed only with large cores. The growth 
of current in a coil surrounding a solid circular core is calculated 
by Heaviside's formula, assuming constant permeability. No dip is 
found in the calculated curve, and it is, therefore, caused by a brief 
magnetic impulse which corresponds to the slip of the molecules at 
saturation seen in Ewing's model of the magnetisation of iron. 
Photographs are given showing the direction of flow of eddy cur- 
rents in cores of rectangular section of proportions 1: 1,15: 1, 
and 2 : 1. ' 

Prof. В. P. THOMPSON, referring to the curves showing the rise of 

the magnetising current, said he was not inclined to think that the 
effect was due to internal eddy currents in the core. The fact that 
the поти of the magnetisation current was irregular was well 
exhibited in separately excited dynamos with large field magnets, 
where the effect could be easily seen in the movements of the 
amperemeter needle. 
‚ Mr. W. Н. PREeTTY said that the curves shown by the author 
suggest the possibility of detecting cavities in steel castings, as 
such castings would doubtless give curves differing from those 
representing a truly solid block of the same material, cast at the 
same time, and subjacted to the same after-treatment. It would 
be interesting to have a series of tests on the same block of steel, 
вау, in which each process in the manufacture is represented, d. e., 
as cast after annealing, and after the surface scale or skin has been 
removed to various depths; also after the block has been cut up 
into slabs or lamine and put together again. Referring to the dip 
in the curves of rise of magnetisation observed with cores, 
Mr. Pretty said it was not unlikely due to internal mechanical 
stress and the accompanying strain, and that as it became possible 
to obtain steel more and more homogeneous, such internal molecular 
changes would become more apparent. 

Dr. THORNTON, in reply to Mr. Pretty, said that he was now ex- 
perimenting upon the effect of cutting up a large core into lamine 
and then building up the core again. ` 


NEW PATENTS APPLIED FOR, 


Compiled express for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


15,896. ''Improveü means for protecting the insulation of electric lighj 
flexible cords from dust, flies and such like vermin.” J. оомо. July llth. 


15,19. Improvements in laminated iron sections for alternating ourrent 
transformers.” J. H. Bainknipusr, July lith. 


15,441. Automatic firing apparatus for guns and firearms having electrical 
ke F ignition." H. vox PEcuy and V. Rea. Julylith. (Com - 

ete. 

15,452. Improvements in systems of electrical distribution.“ J. S. Ркск. 
July llth. (Date applied for under Patents Act, 1901, August 8th, 1903, being 
date of application in United States.) (Complete.) 

15,458, ''Improvements in or relating to electric arc lamps.” С, OLIVER, 

15,455. Improvements in relays for automatic circuit breakers,” 
FIELD, C. C. GARRARD and FERRANTI, LTD. July lith. 


15,67. Improvements in vapour electric conductors.” O. O. KnrH. July 
llth. (Date applied for under Patents Act, 1901, July lith, 1908, being date of 
application in United States.) (Complete.) 

15,468. ‘* Improvements in vapour electric lamps or rectifiers.” E. WII. 
TRAUB, July lith, (Date applied for under Patents Act, 1901, July llth, 1908, 
being date of application in United States.) (Complete.) 


М.В. 


15.469. “Improvements in and relating to vapour electric conductors.” O. О. 
Кнен. July llth, (Date applied for July 18th, 1008, being date of application 
in United States.) (Complete.) 


15,472. ‘‘Improvements in electric incandescent lamps." A. Frey. July 
llth. (Complete.) 


' 

15,495. 1 vements in dynamo-electrio machines for regulating the 

charge and discharge of storage batteries used in combination with main gene- 

TRONI ii Тнк LancasHins Dynamo AXD Moron Co., LTD., and R. S. McLxop. 
y А 

15,512. An improved lid for acdumulator and other acid-containing boxes 
= tanks." E. J. CLARK and Haat ACCUMULATOR Co., LTD. July 12th. (Com- 
plete.) 

15,517. “ Dynamo-electrio е.” J. ПоммАттасн, B. Мекеси, and О. 
BIEOGE Rr. July lath. Complete | 

15,525. Improvements in and relating to electro-pneumatio actions for key- 
board, and otber musioal instruments the like.” F. Овихіка. July 12th. 

15,529. A system of wire entanglements and сибеп ораган а 
юш пе rotection of the mouth of a harbour in war time.“ Е. G. S. M LLAN, 

uly 12th. 

16,551. “Improvements relating to the prevention of fires caused by short 
onau or tby injury to electric conducting wires or cables,” О. WILHELMI. 

uly ? 

16,561. *" "Improvements in indicators for electric oscillations.” W. Р. 
Tuompson. (Gesellschaft fur drahtlose Telegraphic m. b. H., Germany.) July 
12th. (Complete.) 

15,668. ‘Improvements in electro-magnetic signalling devices for operating 
two or more alternate signals.“ J WirLis. July 12th. 

15,567. “Improvements in electrio or telephonic transmission." H. Can · 
BONNELLE. July 12th. (Complete.) 

16,581. ‘Improvements in telephone, tele h, and other call systems.” 
A. C. Brown. July 18th. i oo . 

Е оа. ‘Metallic thermometrioal electrical indicator.” А, Р, THOMPSON. 
uly 18th. 

15,612. “Improvements in means for changing or reversing the direction of 
electric currents.” E. G. P. Bovsrik&p and THE OzomisED Oxxoxx Co., LTD. 
July 18th. 

16,614. * Improvements relating to dynamos used with other dynamos or 
cells," W. LAxopox-Davixs and A. Soames. July 18th. 

15,616. ‘Improvements in single-phase alternate current motors.” CROMPTON 
AND Co., LTD., and R. GoLpscHMiDT. July 18th. 

16,617. '*Improvements in electric contact or supporting " 
AND Co., LTD., and E. W. Аввотт. July 18th. em 

15,618. “Improvements in and relating to electrio circuit-breakers." 
Crompton & Co., LTD., and R. C. Harris. July 18th. 

16,696, ‘‘ Improvements in dynamo-electrio machines." W. B. Sarzns and 
Mavok & Covtson, Lro., July 18th. 

15,627, ‘Improvements in electric clocks.” G. B. BowzrL. July 18th. 

15,682. Improved system of protection for lel electric feeders. Тни 
British Тномвом.Ноовтои Co., Lip. (The General Electrio Co, United 
States.) July 18th. 

15,684. Improvements in systems of electrical distribution." 8. FERGUSON. 
(Date applied for under Patents Act, 1901, July 13th, 1908, being date of applica- 
tion in United States.) July 18th. (Complete.) 

15,6987. “Improvements in regulating mechanism for aro lamps." W. Т. 
Орток, J. E. ELLIOTT and Н. B. Ркатт. July 18th. (Complete.) 

15,648. “ Improvements in electric motor starters and electrical resistances.” 
Venitys LTD., and A. E, Gort. July 14%һ. i 

15,651. “Improvements in life-guards for electrically-propelled vehicles or 
the like.“ E. A.Greaven, July 14th. ы 
7 '* An improvement in electric lighting and advertising.” A. E. MEAD, 

у . г 

15,692. ‘An improvement in collec electric currents from armatures or 
unipolar dynamo-electric machines.” Е. Е. ELMORE. July ó4th. 

15,009. ‘‘ Improvements in or relating to electrical resistances.” W. Вокнм. 
July 14th. (Complete.) 

15,701. “Improvements in instruments for determining the drop of potential 
in electrio transmission systems," ALLGEMEINE ELEETRICITAT8-GXSELLSCHAYT. 
(Date applied for under Patents Aot, 1901, July 14th, 1908, being date of appli- 
cation in Germany.) July 14. (Complete.) 

15,704. '' Improvements in electricity meters," W. M. Мовркү and а. C. 
Евісккв. July 14th. 

15,712. “Improvements in or connected with wireless signalling." L. H. 
WALTER. July 14th. 

15,732. ''Improvements in electric light fittings.”  VzEniTYs, LTD., and J. 
Вотноотт. July 16th. (Complete.) * í ' 

15,762. “Improvements relating to the production of electro or 
the like.” 8.CowrEn-CoLEs & Co., LTD., and S. Cowrxn-OoLEs. July 15th. 

16,770. * Improvements relating to boxes, covers, or con cases for 
electric switches, fuses, and the like." T. H. Marsu and A. B. Морік. 
July 16th, 

16,771. “ Ап improved oonneotor for the armature and commutator of 
a gaa machines.“ Sizmzens Bros. & Co., Lrp., and Н. Bunny. 

y á 

16,772. ‘‘ Improvements in the manufacture of insulated electric conductors 
and apparatus therefor.” Sizmzns Bros, & Co., LTD., and W. DIESELHORBST. 
July 15th. (Complete.) 

15,778. "Improved contact stud and switch for use with surface contact 
systems of electric traction." W. GnirrirHs and В. H. Виркш„ July lth. 

15,796. ‘‘Improvements in or relating to alternate current distributing 
systems.” C. Н. Mere and B, Price. July 16th. 

15,802. *‘ Improvements in or relating to conduits for underground electrical 
wires or cables. M. J. Втоме and E. T. Fanwicx. July 15th. 

15,869. "Improvements in installations for electrically operating railway 
points.” Siemens Bros. & Co, Lrp, (Siemens-Halske Aotiengesellachaft, 
Germany.) July 16th. (Complete.) 

15,872, ''Improvements іп aro lamps." G.Vianmz. July 16th 

15,874. ''Electrical fire extinguisher.” H. RurPzRT. July 16th. (Com- 
plete.) 

15,879. Improvements in alternating electric current meters." ALLGEMEINE 
ELEKTRICITATS-GESELLSCHAFT., (Date applied for under Patents Act, 1901, 


CROMPTON 


July 17th, 1908, being date of application in Germany.) July 16th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., апа aè Liverpool, price, post 
tree, 9d. (in stamps). ; 


1908. 


Corrnincs FoR ELECTRIC AND OTHER Wines, A. J. Boult. (W. Hofmann. 
Germany.) 1, 077. January 16th. 

WIRELESS TrLEGRAPHY, P. M. Justice. (W. S. Hogg, United States.) 1,855. 
January 26th. 

ELECTRIC LAMPA or THE CHARACTER KNOWN as 'VarovR Lamps.” C. О, 
Bastian and A. E, Salisbury, 1,995. January 27th. 

ELEcTRo-CAPILLARY RELAYS AND THE Like. J. T. Armstrong and A, Orling. 
2,053. January 28th. i 

ELECTRO-CAPILLARY RELAYS AND THE Likx, J. T. Armstrong and А. Orling. 
2,0524, January th. 
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Vou. LY. AUGUST 5, 1904. No. 1,898. 
ELECTRICAL REVIEW. ELECTRIC RAILWAY TRACTION. 
Vol. LV.] CONTENTS: August б, 1904. [No. 1,893. E 
е Few railway projects have attracted more attention, or 
Electric Railway Traction... e um xb ар 201 н 
“ Zone” Dinamo and Motors (jus) ... — .. 208 excited more discussion, than the bold undertaking of 
a n aca ies 35 200 Messrs. Ganz & Co, of Buda-Pest, to equip and operate 
се q—ẙ⁴ 5 6 сө ae the Valtellina Railway with three-phase current, supplied to 
Y o0 07 ст 7 с" UU 209 the trains at the pressure of 3,000 volts. This railway, to 
The Batcheller Pneumatic Tube System е sai ss Ж9 ; ; ; 
The Adaptability of Electrical pon - - .. 210 which frequent reference has been made in our columns, i 
High Tension Insulators (dus.) . EO чай owe мй SII situated near Lake Como in northern Italy, and was visited 
) „ „ 09 by the Institution of Electrical Engineers last year; it 
Business Notes 214 nit : o., and 
Ipswich Electrio Lighting and Tramways Undertaking (Aus. 219 forms рап of the ву stem of the Adriatic Railway Co., an 
Electricity Supply 1 ae E 228 comprises over 60 miles of route. 
с нет — — S ^ — 228 Adverse rumours have been heard from time to time as to 
Share List eee Companies e .. ae 1 the working resulta obtained under the unprecedented 
| 6 and Railway Traffic Returns. .. 232 conditions of the electrical system; but, nevertheless, the 
Metal Market. Fluctuations in Jaly  ... bs .. 233 i А ; ; 
The Continental Electrical Engineering Industry si .. 233 railway has continued in operation for nearly two years, 
Single-Phase Motors: V. A. Fynn's Patent (Шш) .. . . 234 and we now learn that the railway company has taken over 
Kp omen Estimates and Results и the electrical installation from the contractors ав from 
ompare » | я iti ided that 
The Colliery Exhibition (atlas) (continued) уо ошо з. 237 Jaly 10th. The conditions of the contract provi ha 
The Electrical Engineer and the RAE nw .. 289 the transfer should not be carried out unless during a 
New Patents Applied For.. $i iss "T * 240 


guarantee period of two years the system of traction em- 
ployed and the whole installation proved entirely successful, 
both technically and commercially ; the fact that the reil- 
way company has not waited for the expiry of the guarantee 
period, which had more than three months still to run 
at the time of the transfer, can therefore be regarded 
only as а definite indication that the company is 
completely satisfied with the working of the railway and . 
the quality of the plant. Thus Меввга, Ganz & Co. are 
entitled to due credit for their triumphant solution of the 
numerous difficult problems which were met with in the 
construction of this unique system, one of the boldest 
departures from standard lines ever recorded in the annals 
of electricitv. 
. We may be allowed to point ont that in December, 1900, 
commenting upon Mr. Langdon's I. E. E. paper on the super- 
session of the steam locomotive, and on other occasions, we 
maintained that alternate current trangmission (without con- 
version to direct current), overhead working conductors, 
and high pressures on the latter, were essential features of 
electric traction on main line railways. At that time 
three-phase motors alone were available for the purpose, 
and the success which Messrs. Ganz & Co. have attained 
with them justifies the confidence of the company, and bears 
out our contentions. We still uphold our former views, the 
only modifying circumstance which has arisen in the mean- 
time being the successful development of the single-phase 
alternating-current motor; this, we need not add, immensely 
simplifies the problem, and gives the strongest possible 
support to our expressed opinions. | 
Turning to our Home railways, it cannot be said that any 
material progress has been effected during the past half-year 
towards their conversion to electrical working. There are, 
no doubt, enormous difficulties to be overcome, and the con- 
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ditions prevailing in this country are very different from 
those obtaining in Italy ; on the other hand, the differences 
are in some respecta in favour of electrical working, rather 
than opposed to it. Perbaps the paramount obstacle to pro- 
gress in this direction is the excessive caution of the directors 
and shareholders of the respective companies, a feature not 
always noticeable in the management of their finances, but very 
tangible when the adoption of technical improvements, or the 
comfort of passengers, is the question under consideration. 
This cautious attitude is reflected in the speeches of chairmen 


at the half-yearly meetings which have been held recently. . 


Several companies are experimenting with motor-coaches, 
propelled by steam or petrol, to deal with light traffic, and 
some are even running motor-cars on the public roads. These 
are inexpensive experiments, and have no particular bearing 
upon the subject of suburban and interurban electric railwaye. 
The important work which has been carried out on the 
Lancashire and Yorkshire and the North-Eastern Railways, 
has not yet been completed long enough to furnish results 
of material interest, save in one direction— namely, in the 
destruction of life which has followed upon the use of the 
third-rail system. With the exception of the short length 
of the Metropolitan District Railway at Harrow, these are, 
at present, the only inter-urban electric railways in this 
country, and, therefore, the only railways of this kind to which 
trespassers have ready access ; and the death-roll to date, 
n the first few months of working, numbers 6 human 
ings. : 

The alternative to this third-rail danger, stretching 
for miles through rural districts, short of shielding it with 
wooden guards from end to end, is to place the conductor 
overhead and work at higher pressures. The Board of 
Trade may insist on the shielding of the third rail, when 
full reports have been received from their officials, а coürse 
not very palatable to the railway companies, Our own 


opinion is unchanged, that for such railways, no less than 


for main lines, the overhead conductor will eventually oust 
the third rail, with immense advantage to all parties. 

After all, whilst electrical engineers themselves continue 
to shiver on the brink, hesitating to depart from the 
standard  third-rail system — because they know that 
will work, but they are not so sure of the overhead 
А.С. system—can it be wondered at that railway directors 
also fear to take the plunge? In view of this spectacle, our 
admiration of the dauntless enterprise of the Hungarian 
firm of Ganz & Oo., gains fresh ardour. Would that our 
British experts would profit by their example, that of the 
Union Co., of Berlin, and that of the Westinghouse Co., of 
America, and shake off the trammels of custom and inertia. 


THE current Official Circular“ of the 
Tramways and Light Railways’ Association 
contains a further list of tramways which have told the 
Board of Trade, for the benefit of the New Zealand Govern- 
ment, how they train motormen and conductors, With the 
exception of the Ayr Corporation Tramways, all the 38 
replies came from the associated companies of the B.E.T., 
and, ав one would expect, the procedure of all is alike, and 
may be best stated in the condensed sentences of the “ Cir- 
cular.” 


1. Training. 


Application form to be filled in as to 
previous employment, names of 
employers, &c. 

If satisfactory replies are received, 
applicants are medically examined. 

Motormen are given books of rules, | 


Training 
Car-crews. 


8. Periodi- 
cal exami- 
nations. 


2. Examinations. 


On completion of) 
training in both 
cases they are 


are put with experienced motor- examined by an ‘ None. 


man, and are instructed by motor 


inspector. After 12 to 14 days’ | 08181, who 
practice they are usually reported ten * pues 


ав competent. 

Conductors should be able to read 
and write and do simple arith- 
metic. They are placed with ex- 
perienced conductors. 


— 


We believe that in some of these undertakings the 
training of motormen at least is more elaborate, and regular 
classes are held at which motormen are bound to attend in 
turn, and may attend as often as they like, in order to hear 
an engineer discourse on driving, car equipments, and over- 
head work. Not motormen only, but inspectors have to 


come to these classes, as it has been found that a proportion of 


inspectors are promoted to that rank before they have driven 
a car at all, or before they can be called truly competent. 


` Consequently they know little about cars and their peculi- 


arities, and less about trolley wire sections, and the quickest 
way to get out of any kind of tangle. 

It is expected of every inspector that he sball know not 
only the ins and outs of a way-bill, a conductor's conscience, 
and the current time-table, but shall bave a little more 
knowledge than the best motorman of the best methods of 
dealing with electrical mishaps. 

A special class of motor inspectors has been evolved, and 
every tramway seems to be making use of them. The title 
is American, and is a very bad fit. Perhaps one day we 
shall find another. Ор some systems there may be room for 
a special power or engineer's overseer, but in most cases the 
best results will be obtained if every man who is now naxed 
а ticket or traffic inepector, is thoroughly trained to perform 
the whole of the duties now divided between two classes of 
inspectors. The full inspector, for instance, would check 
the way in which the motorman handles his controller, with- 
out in the least withdrawing his attention from the man who 
sometimes manipulates his punch to his own advantage. He 
would be capable of localising faults on cars when common- 
sense and а little special knowledge is the only testing set 
available; and he would not sit with folded hands when 
current goes off his section, or when overhead wires fall 
around. 

One * motor inspector" on а line of many miles and 
branches is of as little value as one ticket inspector would 
be. The fact that he is very useful simply pointe to the 
greater benefit which would be derived from greater numbers 
with his knowledge, as the effective area of the most mobile 
inspector is not very large, when he is concerned chiefly with 
details. 

Of the 33 systems dealt with in tbis number of the 
* Circular," none provides for the periodical re-examina- 
tion of motormen, although one states that an arrange- 
ment is to be made in the future by which this will 
take place biennially. We should say that the desired 


effect will be obtained if this re-examination, which should 


be both physical and mental, were to be made in longer 
periods, вау, once every five years, Srecial cases would have 
to be treated as usual in special waye. 


LaymenandEleo: А WRITER in the Lancet complains of 

trical Treatment. the practice of certain members of the 
medical profession), of sending patients whom they wish to be 
treated by some form of electricity or of the X rays either 
to a layman or to an institution owned and managed by 
laymen. He says he knows of a large firm of chemists in 
London making several thousands a year by taking radio- 
grams of patients, in most cases sent by medical men. This 
practice of the a profession certainly tends to encourage 
the electro-medical quack, but it appears that the medical 
profession have the refmedy in their own hands. The medical 
man who wishes to submit his patients to electrical treat- 
ment must either acqmire himself the necessary technical 
knowledge of deii or he must superintend the treat- 
ment given by an е. expert. There аге а certain 
number of medical men: who have also the necessary elec- 
trical knowledge, but it appears to be doubtful whether there 
are enough to supply the demand. In simple cases, where 
there is no risk of injury to the patient, we see no more 
reason for cbjecting to! the layman operating than to a 
chemist seling а box «f patent pills which experience 
has proved to be harmless. 


— lI LN. x 
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"ZONE" DYNAMOS AND MOTORS. 
By HENRY F. JOEL, A.M.I.C.E. 


THE principal features of this invention, which are embodied 
in a oonsiderable number of patente acquired by the Zone 
Dynamo and Motor Patents Co., Ltd., from various inven- 
tors, consist in the construction of the energising field coils 
of the dynamos and motors, so that one coil only is required 
in place of two or more coils, and the design and disposition 
of that ooil directly over the neutral zone of the armature 
and close to and either parallel with or cutting at a slight 
angle the armature coils undergoing commutation, to the 
great advantage of the working and output. 


The invention can be readily understood from the dia- 


grams, figs. 1 and 2, which show the changes effected. 
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Fig. 1 is a diagram of a well-known type of bipolar 
dynamo, having the usual disposition of the two field coils 
round the magnet limbs, and the arrows show the direction 
of the lines of force, whilst the dotted lines indicate the 
magnetic leakage. In this type the lines of force round the 
field do not to any extent pass directly through the armature, 
but first have to pass through the magnet limbs, and then 
pass through the armature. 


Fic. 2. 


Fig. 2 shows the section of the completed and perfected 
system of a bipolar Zone" dynamo or motor, in which the 
magnetic circuit is made as short as possible. 

The large upright limbe and yoke are replaced by the 
circular cast case, and curved bifurcated poles without joints 
in the magnetic circuit ; a single energising coil is placed 
directly over the neutral zone of the armature, hence the 
name Zone.“ The coil in this position requires less ampere- 
turns owing to the saving of leakage, than the two coils 
combined in fig. 1, whilst the output from the armature is 
found to be greater, and the embracing arc of the poles can 
be increased, with a lessened reluctance in the air gap, and a 
5 reduction in the ampere-turns and saving in the 

O88. 


The whole machine is smaller, lighter and more efficient. - 


Of far greater importance, however, than even the saving of 
weight and cost of materials, is the greater efficiency of the 
zone energising coil, 


The contiguity of the coil immediately over and close to 
the armature coil undergoing commutation, shown by the 
round © in the diagrams, figs. 1 and 2, has the proved 
effect of neutralising to a great extent the formation of the 
current in the short-circuited coil or coils under the brushes 
at the point of commutation, and thus obviates the disturb- 
ance, sparking and heating due to the big currents which 
would otherwise be created. | 

The adjacent zone coil in reality forms a closed circuit 
immediately over the commutating point, and in that 
position has a transformer choking effect upon the short- 
circuited armature coil under commutation; each of the 
armature coils passes in turn under the“ zone coil at the 
rate of 1,000 to 1,500 times a minute. 

This raises, and, in fact, nearly doubles, the usnally 
accepted permissible ampere stream, and the sparking limit 
is considerably increased, and therefore the output from the 
armatures of zone dynamos and motors can be rated and 
pushed higher than is usual, without exceeding the normal 
sparking and heating limite, 

It will be apparent from the foregoing that the single 
energising coil, combined with a cast magnètic case and polea 
without tooled joints, and simple circalar machine tooling, 
and the great saving in weight of copper and iron (or steel), 
enables a considerable reduction to be effected in the соф of 
manufacture of the zone dynamos and motors, as compared 
with the usual types; actual examples and figures of 
machines made and tested show this most convincingly, as 
well as the greater efficiency and output that are obtained. 
Briefly, the advantages are :— 

1. Les weight. 

2. Less leakage. 

8. Less ampere-turns C?R copper loss. 

4, Extended pole arc. 

5. Increased output with reduced sparking and heating. 

6. Single coil, cast frame, circular tooling, cheapness of 
construction. 

7. Improved commutation, allowing the motor to; run 
with fixed brushes, in either direction, without sparking. 


Fic. 3. 


Fig. 3 shows reproductions from photographs of a small 
“ zone bipolar motor, with the iron case and poles shown 
separately, and the single coil placed in position between 
the bifurcated poles. 

It will be seen from these illustrationg how simple this 
construction really is; there are only four parts, viz., casing 
with poles, end-bearing, armature, and one field coil. 
This coil is wound in a former and then placed in position. 

For multipolar dynamos and motors, and for motors where 
extreme lightness, combined with high output, is required, 
вау, for electric cara, launches, &c., a four-pole motor with а 
single energising coil is made. The longitudinal section, 
fig. 4, and cross-section, fig. 5, show this special form of 
zone coil in position relatively to the poles. ШЕ 

The coil is placed-in position on one-half of the iron casing, 
partly embracing, and inoluding the two poles in the mag- 
netising sphere of the coil ; the other half of the iron casing, 
with its two poles, fits the depressions of the coil, and, in- 
turn, is also included in the magnetising sphere of the 
coil. The one coil magnetises the four poles alternately in 
two pairs, N,S,N,S. In fig. 6 the coil is shown in section 
as it would appear if cut through by the line a, B (fig. 4), 
and the lines of force circle round the coil and magnetise the 
poles as shown, whilst the zone coil is-parallel with, or cuta 
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at a slight angle, the armature winding, and there, as pre- 
viously explained, magnetises the armature core with the 
same polarity as is induced by the field poles, and as it is 
close to the armature coils undergoing commutation, shown 
in round О, the features and advantages described in 
reference to the bipolar motor, fig. 2, are identically repro- 
duced and obtained with this coil and four-pole motor, 
fip. 6, with an even greater saving of weight for output. 
Fig. 7 shows a four-pole motor of this type, and in fig. 8 
this motor is shown in parts; the divided iron casing, each 
half of which carries two poles, is shown at the sides 


with the “zone” coil between the two halves, and the 
armature underneath. 

The zone coil may be wound directly on а ball mould, or 
spherical former, or alternatively is first wound as a simple 
ring and afterwards easily and quickly pressed or moulded 
between two cross timbers, as shown in fig. 9, into the 
required form, having two curved raised parts. The coil 
when во shaped becomes spherical in outline, and fits into 
the hollow hemispheres of the casing carrying the poles. 


It is found that this single magnetising coil is of about one- 
half the weight of the four separate coils ordinarily used in 
а four-pole motor. b 

Fig. 10 shows an interesting form of this four-pole motor, 
specially designed for electric motor cars, launches, &c., and 
for attaching to machinery. This motor has spherical 


fields completely enclosed, and can be fixed in any desired 
position by means of the projecting studs, either to hangers, 
brackets, or otherwise as may be most convenient. 

The weights of the various parte of two sizes of these 
motors, shown in figs. 7 and 10, are as follows :— 


Еа 8. 
Fig. 10. Fig. 7. 
1 to 2-н.р. motor 4 to 6-н.р. motor 
at 1,500 r.p.m. at 1,400 r. p. m. 
Cast- steel poles ang case ... . . = 38 lbs. 106 lbe 
Field magnet coil, shant winding = 6 „ 19 ,, 
Bearing, commutator end... . = Db, 10 ,, 
Armature... ase bs = 204, 574, 
Totals  ... ius . . = 70 lbs. 1921 lbs. 


(To be concluded.) 


CHILLED IRON v. STEEL-TIRED WHEELS. 


From the fact that the British Griffin Co. have distributed 
a reprint of o^r recent articles on this subject, we may 
assume, with a degree of certainty, that they consider those 
articles favourable to their particular product. Certainly 
they ought to be the best judges, во we must accept their 
opinion. They would be unlikely, at least, to circulate 
pamphlets adverse to their interests. At the end of the 
pamphlet appear cuts of three wheel-flange and tread вео- 
tions representing wheels removed from cars running at 
Croydon, Dublin, and Wolverhampton. These we produce 
below, as they afford a striking confirmation of a portion of 
our previous remarks. 

All these wheels have finished their lives, which are 
very far from uniform. The mean life is 47,600 miles, 
while the variations from the mean are 4 per cent., 25 per 
cent., and 21 per cent. Of course, we have no more inten- 
tion than the British Griffin Co. to present these sections as 


average specimens, They are admittedly the best available 
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for the moment, and we are simply examining their charac- 
teristics without pretending to put them forward as charac- 
teristic of British experience. 

The mean life of the three is brought down very obviously 
by the sample from Wolverhampton. The mean radial wear 
is 70 in. (measured approximately from the cuts), and the 
respective variutions from the mean are 7 per cent., 40 per 
cent., and 46 per cent., while the miles per +}; in. depth of 
radial wear are 600, 600, and 1,000. 

The first two wheels are in a class by themselves, and 
while we are curious to know the whole of the conditions 
controlling their performance, we are even more curious to 
know why the Wolverhampton wheel was removed во 
early. It is not reasonable to expect many wheels to wear 
out nearly one inch of tread, or even three-quarters of an 


Croydon Corporation; 
45,618 miles 


Dublin United Tram- 
ways; after 59,762 
miles. 


Wolverhampton Сот. 
ration; after 
545 miles 


. 
ИШ 


Sxcrions or TREAD AND FLANGES, SHOWING WEAR, WITHOUT 
RE-GBINDING ОВ ANY ATTENTION (HALPF-B8IZR). 


inch, when the chill hardly extends to the latter depth, but 
the Wolverhampton wheel certainly suffers by comparison, 
although Ив life is one which is sought in vain by many a 
manager. 

Whilst the comparison of miles per unit of wear appears 
to be favourable to the third wheel, this is probably because 
this figure lessens as the chill is reduced in thickness. 
Curves showing the mileage value of consecutive units of 
дер would be instructive ; just ав the mileages made by these 
wheels are diverse, so are the final sections, As near as 
possible the original sections are identical, but not so the 
forms of the last state. 

Looking at these sections, we are so much attracted by 
the very slight departure from the shape of the first flange 
on the Dublin wheel, that when this is coupled in our mind 
with the phenomenal depth of wear, we cannot help asking 
whether this wheel was a driver or an idler, and whether or 
no it was subjected to braking, or to the hard use of curves. 
The combined effect of flange-action and braking, but the 
former predominantly, is apparent on the Croydon and 
Wolverhampton wheels—so apparent on the first that one 
involuntarily asks whether the wheels or the rails were in 
perfect gauge, or again whether the wheels were set to a 
theoretically perfect gauge on the so commonly too slender 
axles, for that concavity at the back of the flange indicates 
such a state of things. 

The British Griffin Co. have writen ап interesting 
letter to us in which they put forward additional argu- 
ments, which it is unnecessary to say are either favour- 
able to chilled wheels or unfavourable to steel tires. 
We should have rejoiced if the leading makers of the 
steel tire had taken sufficient interest in these articles to 
have written equally interestiug letters from their point 
of view, for we should have felt then that we had all the 
salient facts and could deal justly with both disputants. 

The British Griffin Co, first expatiate on some of the 


causes of failure of the cast-wheel which were mentioned in 
the previous articles, dwelling particularly on the one-time 
partiality of lighting engineers who һай tramways thrust 
upon them, for wheels of their own designs. We have in 
our possession hundreds of such drawings which we can 
only characterise as appalling.” Those days are now almost 
past, and the British Griffin Co. have found it possible 
to reduce to two the number of tread and flange 
designs, finding it better to decline orders for freak designs. 
We cannot help expressing a certain astonishment that they, 
as specialists, did not see five years ago what a set-back 
their business might suffer if they complacently made goods 
which they must have felt would not advertise themselves 
for good. They might have understood human nature 
sufficiently to be aware that an engineer responsible for the 
design of a wheel would not go out of his way to acknow- 
ledge that design defective. 

We took objection to figures from Portsmouth, and we 
are told that the chilled wheels which were in use there in 
the first place never had a chance. In the first place, the 
corporation’s design was objected to strongly by the manu- 
facturers, and in the second, the corporation insisted upon 
the wheels being pressed on to the rail gauge, so allowing no 
play whatever, which would be very fatal to any kind of 
wheel, but especially to a highly chilled wheel, on the severe 
curves encountered at Portsmouth. After the first set of 
flanges had broken off, rather softer chilled wheels to the same 
design were obtained, with the natural result that the flanges 
wore better, but the treads were flatted easily. After these 
ludicrous trials (our correspondents assure us that they can 
prove every statement) chilled wheels were abandoned for 
steel-tired wheels, and we presume that they too have been 
pressed on to rail gauge, for, * within the last few months, 
some 20 pairs were standing in the car-sheds with the flanges 
worn away, after having made about 22,000 miles, sufficient 
tire being left for one turning only." 

We are not sorry that we did not accept figures from 
Portsmouth. | 

There was once a firm up North which jumped into the 
chilled wheel business with & wheel sold at something 
over а sovereign, with a guarantee of 35,000 miles. That 
firm no longer encourages chilled wheel customers, and the 
British Griffin Co. legitimately use the incident to point the 
moral that there are different qualities of chilled-iron 
wheels as of everything else,” and inferior quality, no doubt, 
has sent engineers to seek improved results from tires. The 
company asks why it is possible to obtain an average mileage 
of 33,500 at, Liverpool, while Sheffield obtained only 20,000, 
and adds that the difference cannot be attributed altogether 
to local conditions, following it up with the affirmation that, 
given а free hand, it is confident that the usual guarantee of 
30,000 miles can be exceeded under favourable conditions. 

What we should like to hear is, that the guarantee will be 
fulfilled under average conditions, including, of course, cor- 
rect gauging and design. 

We admire the way in which the company have faced the 
fact that steel tires have advantages in particular localities. 
They inform us that, in such cases, they are actually supply- 
ing tired wheels. 

Wherever drivers are bad drivers, and wherever flatted 
wheels are accepted without thought as the unfortunate but 
unavoidable effect of putting on the brake suddenly to 
avoid an accident,” there will flats flourish, and the makers 
of chilled wheels will be cursed to the last generation, 

Wherever managers dream of wheels and brakes, the life 
of any kind of wheel will increase, as Mr. Endean showed 
in his recent letter, and we do not doubt that such resulta 
as 35,000 miles per wheel are obtained only after the 
minutest attention to essential details, which, we regretfully 
assert from prolonged experience, are not even realised by 
many tramway engineers and by more managers. 

Our contention that chilled wheels will give far better 
satisfaction if the brake-blocks are removed or rarely used, 
is sufficiently obvious, and the tendency is certainly in this 
direction. Whether the erring tramway world will be 
regenerated by the application of a slipper of sorta, or by 
some more gentle means, as indicated in the letter signed by 
Mr. Endean, we hesitate to prophesy ; in any event we are 
confident that wheel brakes of the “rude mechanical" 
variety will not trouble us for many years longer. 
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We shall hope to hear from the makers of steel wheels, 
and from users with m: tared experience. 


CORRESPONDENCE. 


Letters received after first Wednesday morning cannot appear 
unt the following week, 


Storage Batteries. 


The articles appearing in your issues of July 22nd and 
29th, treat very fully, from a manufacturer's point of view, 
of the care of batteries, but, with the exception of a small 
paragraph at the end of the article which appeared in your 
issue of the 22nd inst., no mention is made of the necessity 
of having a suitable electrolyte. 

It is thought sufficient to order “ sulphuric acid for storage 
batteries —in some instances brimstone-made acid is stipu- 
lated—for filling the cells, but my experience, which covers 
all the different batteries now before the public, convinces 
me that such specification is not sufficient, Makers of acid 
will not guarantee the suitability of their acid for use in 
batteries, because they cannot tell what is the quality of the 
other material which is used in the construction of the 
batteries, and any fault that may afterwards appear is at 
once put down to the acid. In a lot of cases the acid is 
absolutely unfitted to be used for electrical purposes, in other 
cases common tap or tank water has been used for breaking 
down acid that may be otherwise suitable, and very often the 
materials which are used in constrncting the plates, cells, &c., 
contain impurities, or unsuitable substances, which the acid 
Boon corrodes, and the battery is destroyed. 

Sulphuric acid, even when it is the best brimstone made, 
о | ne or noxious elements which render it 
unsuitable for the purpose, unless especially prepared and 
teated ; therefore, if any Joss is to be avoided it falla upon 
the user of the battery or the supplier of the battery, to analyse 
everything that, in the form of electrolyte, is used for filling 
the cells. This means that a staff of efficient chemists have 
to be kept continually at work, which not only causes 
expense, but loss of time and money. 

This is where the Continental accumulator makers are 
superior to the English makers, ав they not only test every- 
thing, but when they find a suitable material, whether it be 
acid, lead, or the hundred and one things which go to make 
an accumulator, they only use that article, even if the use of 
such means that they have to pay more, They have their 
reputation to make, and they know that unsuitable acid will 
do more to damage their trade than the matter of pence, if 
any, saved by using such acid will justify. Such false 
economy is not for them, and with the exception of a few 
English makers, who likewise are very particular as to what 
they use, battery makers will find out when it is too late 
what a mistake has been made in sacrificing quality to 
cheapness. 

The Continental makers are very particular that the 
quality of the acid they use is up to a very strict standard 
which they have laid down, and they will go to the expense 
and trouble of sending an acid, that passes their specification, 
over long distances at a great cost for carriage, rather than 
run the risk of spoiling a battery by using acid that does not 
come up to their standard of quality. Not во with the 
English makers; in fact, several of them take the quality of 
the acid for granted, no matter where they buy it from. 
Some makers of batteries do not know the difference between 
pyrites acid, acid made from recovered sulphur, and acid 
made from the best Sicilian brimstone, to them they are all 
sulphuric acid and are all suitable, There can be no greater 
mistake, as the acid must be made from the best Sicilian 
brimstone, diluted with distilled water, and especially pre- 
pared and teated for electrical use. Thereis such acid made, 
and even if it does cost more than the ordinary sulphuric 
acid, which is doubtful, such outlay is fully justified, as 
where pence may be spent, tens of pounds may be saved. 

What applies to accumulator makers, equally applies to the 
users of the batteries, and where batteries are bought outright, 
the quality of the acid should be stipulated for. By adopting 
‘uch methods, makers will find that the maintenance of 


batteries is considerably reduced, and users will find that 
their batteries not only last longer but give greater satis- 
faction, and there will not be the complaints, and the 
constant changes which now во frequently occur. ` 


J. Kershaw. 
London, E.C., July 29th, 1904. 


City and Guilds Preliminary Examination. 


There appears to me to be serious ground for complaint 
on the part of both students and teachers in the paper set by 
the City and Guilds examiners last April, in Subject 89 
(Electric Light and Power Transmission) Preliminary 


. Grade. 


In common, probably, with most other teachers, the 
writer has regarded this examination as a general grounding 
for farther study of electrical engineering, with several 
questions inserted relating to practical work for the purposes 
of the practical examination in wireman’s work. 

It therefore came as rather a shock to find that no less 
than eight of the questions related to the last clause in the 
syllabus, while the other nine clauses were represented by six 
questions. 

It is certainly not fair that teachers who have worked 
through the whole syllabus, and have tried to thoroughly 
prepare their students for an examination paper representa- 
tive of it, should have all their work wasted by such a 


per. 

A course of about six lectures on practical wiring, com- 
pletely ignoring all but the last clause, would have resulted 
in а pass percentage of about 95. 

This is not right. It is as though a medical student, after 
six years’ general study, had a final paper in which there 
were enough questions set in, say, Materia Medica, to enable 
him to pass without touching upon any other branch of the 
subject. | 

It is really very hard to know what to do in this subject. 
Unlike most others, in which the prelimi and ordinary 

es appear to he for helping and improving thé workman, 
the Subject 39 syllabus seems from the first only intended 
for more or less embryo chief engineers, managers, or pos- 
sibly town councillors, and not in any great degree for the 
apprentices and working men who form so large a proportion 
of the students in our various technical school evening 
classes, 

I do not at all object to the paper itself, as it certainly 
tends in the right direction, but it is not a fair paper to be 
founded on the course of study prescribed. Is it not possible 
to have a paper set which will really test the practical know- 
ledge of the students, giving questions which may actually 
arise during their daily labours, not those which may, only 
possibly, occur when they are at least in charge of their 
departments or of some very large job? Under present con- 
ditions, if one gives the students instruction in praotical 
matters likely to be of use to them, the result of the examina- 
tions will be unsatisfactory, while if one sticks to the 
syllabus, one may find that the paper set deals almost entirely 
with work of as practical a nature as will occur to the mind 
of men who have to put а blown fuse or a short circuit in 
inverted commas. 

I have not yet seen the examination results of my own 70 
students, but I have qualms, as I most carelessly omitted to 
coach them in the question (perennial) of the familiar two- 
way switch, which has certainly earned a rest for a year 
or two. 

Trusting that something may be done to avoid the present 
waste of time and money. 

: Wood B. Successful, Instructor. 


[ We sympathise with our correspondent in his difficulties, 
and agree with him that the paper in question contains 
questions considerably over the heads of wiremen ;" bat 
it is also а “ preliminary " examination in Electric Lighting 
and Power Transmission, and out of the 14 questions, of 
which 8 may be attempted, Nos. 1, 6, 8,10, 12 and 13 
ought to be readily answered by any intelligent wireman, in- 
volving no calculation. These would easily secure а pass, if 
only fairly well answered. There are, perhaps, too many 
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calculation questions—more than one-third of the total— 


seeing that the syllabus emphasises repeatedly the ** descrip- - 


tive character of the course ; but the sections of the sylla- 
bus appear to us to be fairly well represented. Thus, Sec. 1 
covers questions Nos. 2, 5 and 11; Sec. 2, No. 6; Secs. 3 
and 5, No. 13; Sec. 4, No. 14; Sec. 6, No. 12; Sec. 7, 
Nos. 7 und 9; Sec. 8, No. 2; Sec. 9, No. 4; and Sec. 10, 
Nos. 1, 3, 8, 10 and 11. The last certainly seems over- 
burdened. 

Why the value of the questions is so carefully graded from 
30 to 40 marks it is impossible to conceive.—E s. E. R.] 


Localisation of Earths. 


In answer to Mr. G. C. Knight’s query re shorting а cable 
to assist in finding а вһог or ані I beg to state that І 
used a similar method at Newport in 1900 in localising 
shorts on concentric cable, My method was :— 

1. Localise from test pit by Murray's loop test (Mr. 
Boot's fig. 2). 

2. Short cable at nearest accessible point on test-pit side 
of spot localised. 

3. Localise again. 

Then, as the resistance of the fault would probably be 
high compared to the artificial short, the difference between 
the two spots localised would be the distance of the fault 
from the artificial short. 


Good cable 
x, Fault; 4 s, Artificial short. 
Locaste SHORT. 


e 


Inner 


x, Barth on outer; 4 k, Artificial earth on outer (or return lead pre- 
ferably) Instruments used: Sensitive galvanometer, small 100 v. 
testing battery, Post Offloe pattern bridge. 


LocaLising EanTH ON OUTER. 


The advantage of this method is that it minimises the 


liability to errors due to bad jointing, differences in the size 


of the cable and difficulty in getting at the length of a long- 
buried cable. 

I may say that I had another good cable available to 
complete the loop, which was 4,000 yards long and of mixed 
sizes, and got extremely satisfactory results, although I used 
the test Mr. Boot condemns. Of course, with an earth on 
the ouler only, the inner would complete the loop, and 
instead of shorting the cable as at (2) above, I should 
earth it. 

Also if the resistance of the fault is high, a little juice 
judiciously applied soon improves matters. 

A. J. Howard. 

Leicester, August 1st, 1904. 


Having had a fault “ up my sleeve” for some days on an 


important multi-core cable, I determined to take it in hand’ 


on the Bank Holiday. It might interest your readers and 
Mr. Boot to bear the results. After having carefully 
localised the fault by my own method, I tried method No. 2, 
as given by Mr. Boot, which gave the fault as 640 yards 
from testing point. The actual spot was 694 yards, so 
that, on that test, there was an error of 54 yards. I wished 
to try method No. 1, but as the multi-core had a resistance of 
over 20 ohms, I could not manage to “rig” up a slide wire 
bridge of 40 or 50 ohms, which I considered necessary for 
that teat. 

That is a point I could not follow in Mr. Boot's article, 
as he recommends a slide wire of about 5 ohm. With such 
a low resistance as this, the larger percentage of current must 
pass round the slide wire, and not tbrough the earth at all, 
which would altogether spoil the test. I should be glad to 
hear how this is rectified. 


I might add I opened out at 694 yards, as indicated by 
my own test, and found the fault about 2 ft. further on. 


Non-Holiday Maker. 
August 2nd, 1904. 


STREET LIGHTING ON THE CONTINENT.—A correspon- 
dent wishes to know whether any of the Continental or 
Colonial towns adopt the system of combining arc and 
incandescent lamps for street lighting (arcs till midnight 
and incandescents after midnight) which is so common in 
this country. 


———— RR 


REVIEWS. 


A Handbook of the Electrical Laboratory and Testing Room. 
By J. A. FLRUNd, M.A., D.Sc, F. R. S. Vol. II. 
London: The £lectrician Printing and Publishiag Co. 
1903. Price 14s. net. 


Two years ago Prof. Fleming published the first volume 
of his “ Handbook for the Electrical Laboratory and Testing 
Room," of which the present volume of over 600 pages 
forms the second half. The five chapters into which it is 
divided deal respectively with :—(1) The Measurement of 
Quantity and Energy; (2) The Measurement of Capacity 
and Inductance ; (3) Photometry ; (4) Magnetic and Iron 
Testing; and (5) Dynamo, Motor, and Transformer 
Testing. 

The book is well printed and illustrated. We shall not 
occupy space here with a list of the minor misprints and 
inaccuracies we have found in ita perusal, These will be 
duly notified to the author. 

It by no means follows because a writer is a great 
authority on а particular subject, that his book dealing 
with it should specially excel in that direction, but, apart 
from its other excellencies, the book is worth purchasing for 
the sake of the chapter on photometry alone, a branch of 
work in which Dr. Fleming’s name is specially prominent, 
and in which no handy reference work exists in English 
dealing with the subject ав completely as the manual 
before us. 

If we have a general fault to find, it is that the book is 
too much a summary, a mere compilation, describing 
methods and giving references, whereas from so eminent an 
authority as Dr. Fleming, with his wide experience on во 
many of the matters dealt with, we should have liked not 
merely a mention of the possible ways of carrying out a 
given measurement, but some guidance as to the best 
method to employ in a particular case, together with more 
detailed information as to the accuracy attainable in a parti- 
cular test. 

For example, we find that in the chapter on the measure- 
ment of capacity and inductance, which covers more than 
100 pages, there is nothing to show whether 1 per cent. or 
“01 per cent. is the kind of accuracy with which Dr. 
Fleming would be content. With ап old-fashioned 
paraffined paper condenser probably the earlier figure is 
nearer the mark, but we should have liked to find from the 
book how nearly the latter figure can be approached, when 
employing the best methods and refined apparatus, such as 
the perfected rotating commutator of Dr. Fleming and Mr. 
Clinton, shown before the Physical Society last session, 
which is here described in detail, When speaking of 


capacity measurements, we note that no mention is made of 


the wonderful silvered mica condensers, which seem still to 
be the speciality of one firm, but whose marvellously high 
capacity and freedom from absorption, coupled with their 
abnormally small dimensions and ability to stand high 
voltage, render them exceptionally suitable for work with 
alternating currents. 

The account of the various commercial forms of energy 


‚ meter given in the opening pages is very complete and well 


illustrated. In the latest form of Bastian meter, an older 
type of which is shown on page 35, the platinum electrodes 
are replaced by nickel, and the dilute sulpburic acid by 
potash or soda solntion. 
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We wonder what subtle truth underlies the insertion of 
the word about in the sentence on page 14, The third 
of a microfarad charged with 8 volts will hold about 1 micro- 
coulomb.” 

In the chapter on photometry, special attention is given 
to the photometry of arc and incandescent lamps, and the 
variation of the candle-power of the latter with time. It is 
interesting to remember that it was in connection with the 
measurement of the power used in incandescent lamps that 
Dr. Fleming, 15 years ago, devised the direct-reading 
potentiometer, set by a standard cell, which in its present 
refined form is regarded by the electrical engineer as his 
ultimate court of appeal, when his ammeters or voltmeters 
disagree, or need restandardising. ` 

Among the most promising of the proposed standards of 
light is one suggested by Mr. Petavel, which should have 
been mentioned in Dr. Fleming’s book. It depends on 
the radiation given out by a definite portion of an 
electrically-heated metal strip, raised to such a temperature 
that the energy of the radiation in two selected wave 
lengthe—one in the infra-red, the other in the visible 
spectrum—is equal. This equality can only take place 
at one sharply defined temperature, and if it can be 
shown that the coefficient of emissivity of the strip 
remains unaltered, the simplicity of this form of standard, 
as compared with some others proposed, has much to recom- 
mend it. The opinion of Mr. Petavel, who is probably the 
only investigator who has worked both with the standards 
proposed by M. Violle and by the Reichsanstalt, in this 
matter carries special weight. 

In the light of Dr. Fleming’s statements as to the 
“ Purkinje” effect (pp. 297 and 333 to 335), it will be 
interesting to see how further investigation bears out the 
statements made at a recent meeting of the Physical 
Society, where Messrs. Simmance and Abady, describing 
their ingenious new photometer, stated that for such dis- 
tances as are usually employed in photometric measurements, 
there is no such thing as the Purkinje effect, though no 
definite figures were given in their paper to support this 
conclusion. 

It may be of interest to note that a set of Dr. Fleming’s 
large bulb incandescent standard lamps are at present under 
investigation in the newly established photometric depart- 
ment of the National Physical Laboratory, where, in 
addition to the photometric equipment proper, there have 
been fitted specially devised arrangements for keeping con- 
stant for considerable periods, and accurately measuring, the 
electric power supplied to the lamps. Dr. Vernon Harcourt's 
10-candle pentane lamp is also under investigation. 

The chapter on mugnetic and iron testing is thoroughly 
up to date, the permeameters of Messrs. Lamb & Walker 
and of Mr. Drysdale being both described in detail. One 
cannot help feeling, however, that this part of the book 
bears a strong, if somewhat inevitable, resemblance to a 
standard treatise on tbe same subject, though we are glad 
to see that some new figures and data are substituted for 
some old friends which have done duty in the text-books for 
a long time. | 

The index might with advantage have been fuller, but, on 
the contrary, the lists of references given are unusually com- 
plete, and are tabulated in each division in chronological 
order. In conclusion, we may say that considering the 
large demands the writing of a book of this kind makes on 
the time of a busy man like Dr. Fleming, we think, on the 
whole, the work is well done, and that the result is a book 
which will undoubtedly be of the greatest possible use for 
those for whom it is intended.—J. A. H. | 


ILC LEAD ———— = 


The Localisation of Faults on Electric Light Mains. By 
Е. С. RAPHAEL. New edition. London: The Elec- 
frican Printing and Publishing Co. 1903. Price 
78. 6d. net. 


Although more attention has of late been paid to the best 
methods of maintaining а network of underground mains in 
good working order, yet there are still à number of under- 
takings where the station plant gets all the engineer's atten- 
tion, and the mains are left to look after themselves until 
something happens; and in such cases it will generally be 
found that when a fault does occur, the engineer has very 


little idea of how to localise it. We are, therefore, glad to 
see this second edition of a very useful book, and can con- 
fidently recommend it as well worth careful study on the part 
of all engineers who have anything to do with electric mains. 

After an introductory ohapter dealing with the tbeory of 
the Wheatstone bridge, loop testa, and the direct deflection 
method of measuring insulation resistance, and discuesing 
various types of galvanometers and portable testing sets, the 
author describes a number of methods of measuring the fault 
resistance of a live network. The methods of testing low 
pressure direct current networks with voltmeters and amme- 
ters are fully described, апа the voltmeter methods are 
recommended for use on high pressure direct current mains 
provided that due precautions are taken to avoid accidental con- 
tact with the mains. The difficulty of applying these tests to 
alternating current circuits, due to capacity currents, is pointed 
out, and several methods are suggested for measuring tbe 
voltage of each main daily, and of judging by a comparison 
of these daily readings whether any change in the insulation 
is taking place. Ап interesting method of measuring the 
fault resistance of an alternating current network by means 
of superimposed direct currents is described; and we would 
specially direct the attention of engineers of alternating 
current systems to it, as it has been in daily use for some 
years on the 2,000-volt single-phase circuits of the Electra Co. 
of Amsterdam. The formula which is given for determining 
the fault resistance by this method is, however, incorrectly 


stated, as it should be F = r5 — r, instead of Е — 5 — r. 


1 1 

We notice that a bridge method of measuring the fault 
resistance which was described in the first edition is now 
omitted, probably because of its complication ; and we are 
glad to see that no mention is made in this second edition 
of the various so-called direct reading leakage indicators, as 
the readings given by them are most misleading. A fall of 
potential method of testing the insulation of live feeders, 


proposed by Dr. Kallmann, is described; but we do not see 


how it can give reliable results, as it depends on the 
measurement of the difference between the current flowing 
through the feeder at the station end and that flowing into 
the network at the feeding point; and this difference must 
be such a small percentage of the current flowing in the 
feeder as to render accuracy almost impossible, unless the 
feeder is so faulty as to make it quite unnecessary to deter- 
mine its actual fault resistance. 

Proceeding to deal with the actual localisation of a fault, 
the author describes Murray’s and Varley's loop tests, and 
points out the great importance of the resistance of contacta 
as affecting the accuracy of the resulta. Some useful hints 
are given as to the best way of connecting the galvanometer 
in circuit under different conditions of test, and the ques- 
tion of whether the leads should be included in the cable 
loop or in the resistance arms of the bridge is dealt with 
more fully than in the first edition. Alternative methods 
of localising а fault by fall of potential are also described, 
and these are followed by a chapter on induction methods of 
localisation by means of a search coil and galvanometer or 
telephone, with a discussion of the various cases in which 
these methods may or may not be expected to give good 
results. Whilst these methods appear to be used a good 
deal on the Continent and in the United States, they have 
not, we believe, met with much favour in this country, 
and it would be interesting to know whether this is due to 
their not being tried or to their having been tried and found 
unsatisfactory. 

Cases where no return wire is available for the localisa- 
tion test are next dealt with, and a fall of potential method 
with two galvanometers is suggested, or alternatively the 
overlap method, in which the resistance between each end of 
the cable and earth is measured, or Blavier’s method, in 
which the resistance between one end of the cable and earth 
is measured, first with the far end free, and then with it 
well connected to earth; but these tests should only be 
used as a last resource with cables of low resistance, as the 
result of а small variation of the fault resistance during test 
is & considerable error in the apparent position of the fault. 

The next chapter deals generally with the application of 
the teste already described, and it is pointed out that, 
when the ‘existence of a fault is shown by the daily tests 
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of the network, it is sometimes possible to get an indication 
ok its position by observation of the feeder ammeters, feeding 
point voltmeters, or by the blowing of а fuse leaving con- 
sumers without current; but that, when these indications 
are not sufficient, resort must be had to dividing up the net- 
work into two or more parte fed by separate feeders, and 
transferring sections, one at a time, from one part to the 
other. This is a tedions process on a large network, and we 
would certainly recommend the use of a special search coil 
applied to the feeders in the station, as, with it, the part of 
the network where the fault iscan be found, and the work of 
dividing up is restricted toa much smaller area. When the 
fault is localised to a certain section of cable, we quite agree 
with the author that, for the final localisation test, it is 
generally best to at once disconnect the faulty cable, and 
make а loop test, rather than attempt to localise the fault 
by any method that can be applied to a live main, as these 
latter are too uncertain, and frequently result only in а waste 
of time. There is one point which is hardly enough insisted 
upon, viz., that, as a loop test indicates the position of the 
resultant fault, it is absolutely necessary, to ensure success, 
that all faults should be repaired as soon as they occur, as, if 
small faults are left unattended to, their presence may make 
it very difficult to accurately localise a bad one when it 
occurs. 

A good description of the fault-signalling network used in 
Berlin is given, as also of a system used by Dr. Probst on the 
high-pressure single-phase circuits in Vienna ; and in the 
last chapter the algebraic proofs of a number of the formule 
given in the book are collected—a plan which is much to be 
commended, as many of the readers of a book such as this 
are quite willing to take the formule without bothering 
about the proof, and an undue amount of mathematics in the 
text is apt to make them put the book on one side as 
unreadable. 

We are glad to see that the index, always a very 
important of any book of reference, is fuller, and more 
carefully oompiled than in the first edition ; and, as the 
book ie well written and printed, we are sure that it will 
be found а valuable addition to the library of the electrical 
engineer. EE 


PARLIAMENTARY. 


STRETFORD TRAMWAYS. 


Tux Bill promoted by the Stretford U.D.C. in this session of 
Parliament came before the Police and Sanitary Committee of the 
House of Commons on Thursday last week. The Bill contained a 
number of tramway proposals, principally extensions of the existing 
lines, all of them being within the parish and urban district of 
Stretford. 


Tramway No. 1 was а double line commencing by a junction ` 


with Tramway No. 5 in Warwick Road and terminating by a junc- 
tion with the Stretford tramway in Talbot Road. The line was 
about $ mile in length. 

Tramway No. 2, а double line, commenced by а junction with 
the Manchester and District Tramways in Upper Chorlton Road 
terminating by a junction with No. 1 in the Talbot Road. 

Tramways Nos. 3, 4, 5, 6 and 7 were all short lengths of double 
line, and the remaining lines were connecting links between the 
various lines, with the exception of No. 8, which was a line 4 mile 
in length along the Derbyshire Road joining the Stretford tram- 
waysin Chester Road. The lines were all to be constructed for 
electric traction. 

The preamble of the Bill, so far as the tramways were concerned, 
was found proved. 


BRisTOL Tramways EXTENSIONS. 


Тніз Bill, promoted by the Bristol Tramways and Carriage Oo., 
Ltd., came before the Unopposed Bills Committee of the House of 
Commons on Thursday last week. The main object of the Bill is 
the extension of the existing tramway system in the City, but the 
promoters sought also to acquire lands for the purpose of street 
widenings. | 

Formal evidence was given and the Committee declared the 
preamble proved. 


Private ?ills,.—In the House of Commons on July 28th the Lords’ 
amendments to the London United Tramways Bill were agreed 
with. 

In the House of Lords on Tuesday the Electric Lighting 
(London) Bill was read а second time. In the Commons the 
following Bills were read a third time :—Manchester Corporation 
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Tramways, North Wales Electric Power, North Riding Tramways 
and Glasgow Corporation (Tramways, Ф.) Order Confirmation. 

On Monday in the Lords the L. C. C. (Tramways and Improve- 
ments) Bill was read a third time and passed. 

Tyneside Tramways and Tramroads Bill.—In the Commons on 
July 28th the Tyneside Tramways and Tramroads Bill was again 
considered, and Bir E. Strachey moved an amendment to clause 18 
(exercise of running powers not to enhance value of company's 
tramways on purcbase by local authorities) providing that the 
arbitrator should not have regard to any increase of value directly 
“ due to the use by the company of the tramways of the corporation 
under the agreement scheduled to the Act, or any modification of 
sach ement.” The amendment was agreed to, and the Bill was 
ordered to be read a third time. 

Royal Assent.—The Royal Assent has been given to the Metro- 
politan District Railway, апд the Bournemouth Corporation (Tram- 
ways) Acts. 


(eer ED 


LEGAL. 


Barnas v. Tus Іѕгв or THAXET ELEOTBIO TRAMWAYS AMD 
Lieutma Co., Ly. 


THA case came before Mr. Justice Bray and а common jury in the 
King’s Bench Division on July 27th. It was a claim by Miss Hilda 
Barnes for damage for nal injuries caused, as she alleged, 
through the negligence of the company’s servants. The defendants 
admitted liability, and the only question was the amoant of com- 
pensation to which plaintiff was entitled. 

Plaintiff was with her married sister, Mrs. Arnold, riding on one 
of the defendante' electric cars at Ramsgate on August 12th, 1903. 
While coming down hill it was said that, the driver lost his head 
and consequently the oontrol of the vehicle, with the result tbat 
instead of stopping to allow another car to pass he dashed into it. 
People were thrown about in the car, and some off the top, and 
plaintiff and her sister, Mrs. Arnold, were injured. Plaintiff was 
bruised and sustained severe nervous shock, while her sister was 
more seriously injured. 

The jury returned а verdict for the plaintiff for 275. | 

Mrs. Arnold claimed compensation in а second action, but this 
was settled between the parties, the terms not being disclosed. 


лава BROS. v. ELECTRICAL F'TTTINGS Co. 


Ix the King's Bench Division on Saturday, Mr. Justice Lawrence 
heard an action brought by Jaeger Bros. to recover from the 
Electrical Fittings Co. the sum of £81 Зв. bd. for electrical fittings 
sold and delivered by the plaintiffs to the defendants between 
March 23rd and May Sed last. 

The only defence raised was that the period of credit had not 


ired. 

ш plaintiffs contended that the goods were sold on the terms 
of “2% per cent. discount, prompt monthly cash," while the defen- 
dant company declared that they had the option of accepting those 
terms or of paying net at three months." Є 

After hearing the evidence, his Lordship found for the plaintiffs, 
and judgement was accordingly entered for them for the amount 
claimed with coste. | 


Егвствіс SLOT METERS. 


Ат Hebburn on 25th ult. two lads were charged with having stolen 
money from electric slot meters, the property of the Northern 
Counties Electric Supply Co. One of them who had been 
imprisoned for a similar offence, was sent to gaol for three 
months, and the other was remanded, to be sent to a reformatory. 
It was alleged that the defendante entered unoccupied houses and 
extracted 1s. 4d. from one meter and 14. from another. The 
chairman intimated to а representative of the company that the 

і considered that money should not be left in slot meters in 
unoccupied houses as long as two months. Boys knew the money 
waa there, and it became а temptation to them. 


fr —.ñ. сс = л „ыыы ны ны: 


THE BATCHELLER PNEUMATIC TUBE 
SYSTEM. 


Snos the days when Napoleon unsuccessfully planned a descent on 
these islands, its inhabitants have grown accustomed to invasions, 
projected and carried out, although it is satisfactory to note that 
these are usually of the commercial variety, and often as is the case 
with the Batcheller Co., of American origin, are intended for the 
benefit of both invaders and invaded. 

Londoners are fairly well acquainted with the advantages and 
disadvantages attaching to human transit in tubes, but however 
mixed the feelings with which they regard tbat mode of travel 
for the individual, it is unlikely that they would experience any- 
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thing but satisfaction were a saccesaful pneumatic tube network for 
the dispatch of moderstely-sized parcels to be inaugurated. 

To establish such a system іп the metropolis is the object of the 
Batcheller syndicate, which has installed some 800 ft. of 8 in. tube, 
together with the receiving and sending apparatus, at Ranelagh 
Lodge, Fulham, for the purpose of demonstrating its abilities. 

The arrangements adopted are scarcely comparable with the 
pneumatic dispatch lines inaugurated in 1863 and 1865, when, it 
will be recalled, circular tubes of oonsiderable size were employed, 
containing rails on which ran the carriers. The driving power 
was obtained by exhausting the air from one end of the tubes, 
and although from its construction somewhat inefficient, the 
experiment showed the utility of such an arrangement. In the 
Batcheller system compressed air supplies the motive power, a con- 
tinuous and uninterrupted current of air flowing through the tube 
system between the different statione. 

The carriers consist of thin sbeet-steel cartridges provided with 
two bearing rings of specially prepared woven cotton fabric, which 
fit the tube closely. , 

The carrier is closed at one end and provided at the other with & 
hinged lid, arranged во that it cannot open inside the tube. 
Various ingenious apparatus have been designed for the purpose of 
transmitting and receiving the carriers at the various stations, 
although we gathered that in vractice the “human” machine had 
proved equally if not more efficient than the special apparatus, at 
janctiovs and intermediate stations where it was necessary to select 
carriers for certain destipations. : 

The transmitter, situated at the end of the line, consists of a 
pneumatically-controlled cradle or rocker, into which the carriers 
are inserted, and which moves the latter intoline with the tube at 
puitable intervals, which are predetermined to allow sufficient head- 
way between the carriers. The receivers for use at distant stations 
are known as clored receivers, being provided with dead ends 

nto which by their own momentum the carriers pass, incidentally 
compressing the air in front. This compressed air is utilised 
for revolving the dead end and carrier into a suitable position for 
ше discharge of the latter. 

The receivers for use at near statione are known as open recaivers, 
and in operation the moving carrier forces open a sluice valve, by 
means of the cushion of compressed air in front, and is discharged 
into an open receiving trough. 

The receivers for use at intermediate stations are far more com- 
ре in construction than the above; in operation, they select 

y means of special disks attached to the carriers, the carrier 
destined for a particalar station, and discharge it there; if, how- 
ever, the carrier is destined to pass through the station, the apparatus 
drops it into the main tube again where it is carried forward in the 
usual way. 

Tbe intermediate stations can be permanently cut out of the main 
tube by means of an electro-pneumatic street switch. 

The carriers shown at Raaelagh Lodge are some 24 in. long, and 
have а capacity of 800 cb. in.; these negotiate corners having а 
radins of 8 ft., and the time taken in making the circuit of 800 ft. 
was some 25 sec, with an air pressure of less than 1 Ib. per sq. in. 

We gathered that the London scheme involves, in the first 
instance, an installation of some 95 miles of double 12-in. tubing, 
this diameter being proved capable of carrying 82 per cent. of the 
London parcels traffic, and a Bill is to be promoted in the next 
session of Parliament wbich involves the employment of some 
£3,000,000 capital. 


THE ADAPTABILITY OF ELECTRICAL 
DRIVING.* 


Bx B. LONGBOTTOM. 


THE chief item which contributed to tbe success of electrical 
driving, in the first iastance, was not во much the efficiency of this 
method of power distribution as its extreme flexibility. It was 
early recognieed that in works scattered over an extensive area, 
such as sbipbuilding yards, ironworks, collieries, &c., the advantage 
of electrical distribution over that of any otber оса was very 
great, owing to the ease and convenience with which the power 
could be transmitted. 

As the extreme elasticity of this method of distribution asserted 
itself, 16 became imperative that the electrical engineer should 
demonstrate its efficiency as compared with the other methods of 
power distribution. It is my intention to show, by means of 
examples, what efficiencies can reasonably be expected, and to 
compare the results with actual testa of mechanical distribation. 

The following table has been compiled from teste I have taken 
in various well-kaown works. The figures were arrived at by 
taking the average of a number of indications of the engine when 
working on load, and again, with the belts ranning on the loose 
pulleys. The ditference between the two readings gives the 
effective horse-power utilised to drive the macbinery. Owing to 
tne fact that works have to be arranged to suit the specific nature 
of the manufacturers, there із bound to be a difference in the 
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variety and number of machines, necessitating a difference in the 
number of shafte, countersbafts, bearings, &c., with the result that 
no two cases test alike. | 


TABLE I.— TESTS OF MecuHanicaL DISTRIBUTION. 
A. Details of Plant. 
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In the above tests, it was assumed that the frictional losses were 
constant at all loads, and this is near enough for all practical 
purposes. In deciding as a basis for comparison that an average of 
55 per cent. of the indicated horse-power is effectively delivered to 

* the machines, it will be seen that I have taken a higher figure then 
the average results of the above teste, which, by the way, are more 
favourable than many that have been cited in the past. 

Turning to electrical distribution, the following table gives the 
combined efficiency of a range of direct coupled steam-eagines and 
dynamos, from which can be obtained the efficiency of any size of 
plant ranging from 25 to 1,000 н.р. This table has been compiled, 
as far as the engine efficiencies are concerned, from data supplied 
by one of our leading high-speed engine builders, and is the result of 
repeated tests. The dynamo efficiencies are based upon results that 
are daily obtained in the test rooms of our leading manufacturers. 

1TaBLE lI.—ErriCiENCIES OF COMBINED HIGH-SPEED BTEAM 

ENGINES AND Dynamos. 


— 


Size Engine Dynamo Combined 
: efficiency. efficiency. efficiency. 
e | 1 
| | Lond. Load. Load. 
1. . P. Engine. k.. 14. Full 3 4 | Full 1 4 | Full 3 4 
Com- 
25 pound ` 500 92 90 86 87 85 80 80 763 69 
^0 „ 700 93 91 87 | 89 88 84 |83 80 73 
100 " 550 923 903 86 91 90 87 84 813 75 
250 " 500 93 91 87 | 93 92 89 | 86{ 834 774 
500 » 2375 93 91 87 94 93 92 874 844 80 
1000 „, 250 924 904 86 95 94 93 88 85 80 
: Triple 
1,000 | орав if 300 91 89 84 95 94 93 | 864 833 78 


We will take as our example а plant requiring 100 1 H.P. at 2-Joad, 
equivalent to 133 r.H.P. at fall load, aud from tbe table we decide 
on an efficiency of 82 per cent., so we may take it that this is the 
efficiency at tbe engine-room switchboard. 

The percentage of loss to be allowed for the dis ribution by cables 
to the various motors is taken as 34 per cent. at full-load, or 2 per 
cent. at 2-1оад, as the losses vary us the square of the current; this 
is ample in a well-proportioned scheme. This brings the total effi- 
ciency down to, say, 80 per cent. ; 

Table III. gives the efficiencies at full, $, and 4-load of a 
complete range of motors, and the figures are such that any first- 
class manufacturer will guarantee. Here again, all figures are taken 
from the middle column, assuming the motors to be working at 
2-load. 


We can reasonably assume the motor unite in our example to be 


8 and 10 в.н.р., and taking 83 per cent. at f- load as being the mean 
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efficiency of the motore, we have a total efficiency at the motor- 
pulleys of 663 per cent. In the case of the individual machine 
driven direct, it is obvious that no further loss takes place, but 
when the machine is driven by gearing, chain, or belt, there ia а loss 
of 24 to 5 per cent., and this must be deduc ted from the etticiency 
at the motor-shaft. Evidently then, where it is possible to drive 
the whole of the machinery by the above-mentioned methods, the 
ba!ance is distinctly in favour of electrical driving. 


TABLE III.—HErricIENCIkES OF Мотонз. 


h. M. v. E Full load. а р ў Јова. оне | ł-load. 
| 

1 | 76 75 71 

i 2 | 80 79 76 
| 3 82 8l 77 | 
5 83 82 78 | 

7 | 84 | 83 79 

10 | 86 85 81 

15 87 86 82 

20 88 87 83 

25 89 88 85 

35 90 89 85 

50 91 90 86 

75 9? ) 91 87 
= 100 | | 


As far as engineering works are concerned, latter-day practice 
shows a decided tendency towards this method of driving, as the 
power required to drive small machine tools has been greatly 
increased by the advent of high-speed tool steels, and increased 
cutting speeds. However, in the majority of electrically-driven 
works, it can reasonably be assumed tbat from one-quarter to one- 
third of the power is taken up by group-driving. We will take the 
latter to be the case, so continuing with our example, we have two- 
thirds of the available power reduced a further 34 per cent. 

The following table, which has been compiled from tests I have 
had taken at hazard, shows that the frictional losses in well- 
arranged group-driving should vary from 10 per cent. to 25 per 
cent. : 


Тлвгв IV.—ErrictgNCY Tests оғ Grour DBIVINd. 


Turning again to the electrical eide, when rnnning the engine at 
full-load, we shall have a slightly higher efficiency. The combined 
efficiencies of the engine and generator, together with the cables, 
will be :— 

Full-load. 2 load. 4-load. 


Engine generator iss 85 82 76 
Cables кё сб үй 964 98 99 
Resulting in ... sins 82 80 75 


From this we get the electrical power available at the motor 
terminals, namely :— 
Full- load. У Јова, ¢-load, 
109 80 50 E. M. P. 


The motors are assumed to be working аё f load (it must be 
remembered that the engine is at fall load, because of extended 
plant, and not because the load on the motors bas been increased), 
or 74 H.P. We must deduct the friction on the working side of the 
motor, which will be constant at all loads, but this time proportionate 
to the greater output at full load. 

Tabulating the results, we thus have :— 

t Full load. ł-load, à-load. 
Indicated horse-power of engine .. 133 100 67 
Electrical horse-power at motor terminals 109 80 50 
Brake horse-power at motor shaft . 90 62 36 
*Effective horse-power applied to 


machines. 82 54 28 
As compared with the result of mechanical 
transmission... si ss — 76 43 10 


* Arrived at by deducting the frictional losses of 8'1 f. H. p. from the B. n. p. 
at motor shaft. 


This leaves us a margin in favour of electricity of 6 НР. at full 
load, 11 нр. at 2-load, and 18 m P. at $-load. 

There is yet another feature to be considered, and that is— 
whereas the frictional losses are usually constant in mechanical 
cases down to the lowest loads, through the inconvenience of 
throwing out sections of sbafting, in electrical driving the idle 
section is at rest as the motor is stopped. This removes the motor 
and frictional losses in that section, but in our example we have 
taken it as though all the motors were running on the lower loads 
at a necessary lower efficiency. 

(То be concluded.) 
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For the remaining plant, we will then assume a liberal frictional 
loss of 20 per cent., which gives a total cffüiciency of 60 per cent. 
for electrical distribution, as against 55 per cent., which was taken 
as the fair average for mechanical distribution. 

Up to the present we have assumed the engine indicating - load, 
bat to render our comparison more complete, we will assume that 
the plant is extended until the engine is brought up to full-load. 
Then, taking the mechanical case, the losses will increase in pro- 
portion, excepting that, roughly, 10 per cont. being the engine 
friction, remains constant. This means that the efficiency on full- 
load will be about 57 per cent, instead of 55 per cent. But now 
we shall have greater proportionate losses on the lower loads, due 
to added shafting, &c. 

Jo return to our cage of 100 н.р. at 2-Joad— 


Full-load. 2·load. 4-load. 
138 100 GT 1. u. p. 
The losses are now 43 per 
cent. at full-load . 57 57 57 1. EH P. 
Leaving . 76 43 10 effective B. R. p. 


We now have an effective power of 43 B.. . at 2-load, as against 
55 B. n. . when the plant was only taking three-quarters of the load 
of the engine. 


HIGH PRESSURE INSULATORS. 


[соммохісатер.] 


Tun following remarks about high pressure insulators may 
prove interesting to many readers of the ELECTRICAL 
Review. The subject is an all-important one in these 
days ef overhead transmission lines. There appears to 
be a considerable difficulty in making large insulators 
to withstand а testing pressure of from 50,000 to 70,000. 
volts, and makers are now taxing their powers of ingenuity 
to find the most efficacious and lasting form. 

It is evident that there is much to be desired in the pre- 
sent form, as it is made in England. Practical experience 
has proved to English makers, as well as Continental, the 
advantage of making large insulators in two pieces ns shown 
below, as they find it is impossible to make large masses of 
Vitreous ware in one piece. 
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It bas been found that small insulators made of good porce- 
lain can easily stand pressures at, and above, 60,000 volts. 
Foreign manufacturers have experienced breakages owing 
to screwing the spindle direct into the porcelain, and have 
found the necessity of wrapping the screwed ends with hemp 
or some other suitable material to allow for the unequal 
expansion of the iron stalk and the porcelain. The resistance 
of highly vitreous porcelain itself is practically unlimited, 
and the only leakage which can take place is caused by the 


Шан PRESSURE INSULATOR. 


moisture and dirt which collect on the surface ; therefore, to 
be thoroughly good and efficient, an insulator should have as 
large a surface as possible, of which the greater part should 
be unexposed. 

The following are the particulars of some tests of 
insulators made by an English firm. In the majority of 
cases the insulators have failed on account of some 
mechanical flaw. In a good many instances the weak point 
appeared to he the neck, although the thickness of porcelain 
at this point was much greater than that between the slot 
for the wire and the top of the stalk. This, no doubt, was 
due to the larger mass of porcelain at the neck not being 
properly vitrified. These tests are all at 60,000 volta for 
one hour’s duration. 

| Percentage of breakdown 


Test. at the end of 1 hour. 
"s 1 48 per cent. 
2 44 ái 
3 25 es 
4 29 „ 
5 41 5 


It is noteworthy that all these insulators were of one 
piece, whereas with the insule‘ors made in two pieces, which 
were tested at the same time, no breakdown occurred. 


A NOVEL TELEPHONE JOURNAL. 


WE have lately received the-first issue of a monthly journal 
published by the newly-founded Association of Telephone 
Subscribers in Paris, This Association was founded in May 
last for the purpose of conducting an organised agitation 
against the defective telephone service in Paris furnished by 
the French Telegraph Administration. The Association has 
as president the Marquis M. de Montebello, who is assisted 
by a council numbering among its members well-known 
business men in Paris, The objects of the Association are 
to effect an improvement in the Paris telephone service, 
which has long given cause for much complaint, to modify 
the drastic rules and regulations by which the Paris tele- 
phone subscriber is governed, to increase the development of 
the service and to reduce the rates. With the object of 
obtaining the maximum amount of publicity for the 
grievances of the Paris telephone subscriber, and for the 
Opinions and investigations of the Association, an official 
monthly journal has been started, the first number of which 
shows that it promises to bea highly interesting contribution 
to the periodical literature of the telephone. 

The paper begins with an editorial by the president of 
the Association which sketches in broad lines the objects 
aimed at, and the programme which the Association has laid 


down for itself. This is followed by various notes showing 
the interest aroused by the formation of the Association of 
Telephone Subscribers, both among other official bodies and 
in the Press. A description is given of the recent legal 
actiong brought by the French Telegraph Administration 
against subscribers for the use of violent language to the 
operators. The most famous of these trials was that of 
Mlle. Sylviac, who, it will be remembered, was acquitted of 
baving committed an offence against that august functionary, 
the Paris telephone operator. The two most interesting 
articles are a description of a visit made by the Council of 
the Association to the principal telephone exchange in Paris, 
and a statement of the grievances of the telephone operator, 
which is signed by a group of operators.“ 

In his editorial article, M. de Montebello points out that 
the Association cannot be suspected of being the advance 
guard of any financial combination, of being moved by 
political ambitions or of being irresponsible agitators anxious 
for notoriety. The simple object of the Association is to 
give organised effect to the demand of all telephone sub- 
scribers who wish a better and cheaper service. The tele- 
phone question, he says, meaning the question of the tele- 
phone service of Paris, is more complicated than it seems at 
first glance, and to understand it thoroughly it must be 
regarded under three main aspects : regulations, organisation, 
and financial management. The regulations, he says, are 
arbitrary and vexatious, and have hitherto been borne by the 
subscribers with sheep-like docility. It is insufferable, for 
example, that the Administration should have the power, 
while charging the full subscription, arbitrarily to cut off a 
subscriber's service or to bring the subscriber into Court on 
account of a few lively remarks to a telephone operator, as if 
an outrage had been offered to a high dignitary of the State. 
As to the organisation of the telephone department, M. de 
Montebello says that departmental methods reign to 


such an extent that it is not astonishing that 
there should exist the inefficiency which generally 
results from bureaucratic management. Not much, 


he says, can be done here, but nevertheless, he promises that 
the Association will do its best to disturb the inertia of the 
department and to turn the search-light of publicity on 
routine methods, in the bope of obtaining much-needed 
reform and progress. As to financial management, the main 
trouble is that all the revenue from the telephone department 
is promptly absorbed by the Treasury, and that all credite 
for the improvement of the system and of the staff are 
pitilessly refused. This, at any rate, is said to be the 
explanation of the Under-Secretary of State in charge of the 
telephone service, but it appears that, in future, if the Under- 
Secretary is insistent in his demand for money for the 
amelioration of the telephone service, he will have the active 
support of the Association of Telephone Subscribers. Ав to 
the line of action which the Association should pursue, 
various courses have been suggested, ranging from an alliance 
with the Administration to a declaration of open war against 
the Administration. М. de Montebello’s opinion is, that the 
Association should remain independent, giving the fullest 
publicity to the difficulties and abuses connected with the 
telephone service, and demanding the necessary reforms 
without prejudice, but with vigour, not employing extreme 
measures until more temperate methods fail—in short, a 
sort of guerrilla warfare, conducted on lines which have been 
known to produce results in the past. A legal advisory 
board has been established, which will thoroughly investigate 
the legal aspect of the regulations affecting telephone sub- 
scribers and their relations with the telephone employés, and 
technical committees are to be appointed to study the work- 
ing and development of the telephone in France and in other 
countries. Local committees will be established among the 
subscribers to bind them into a powerful organisation. 
M. de Montebello concludes with an eloquent appeal to 
French telephone subscribers in general to support the 
Association and give it the strength which numbers lend. 

A short note registers the successes which have already 
been achieved by the Association in its campaign against the 
Telegraph Administration. The first of these is the 
acquittal of Mlle. Sylviac, which was largely due to the 
movement of public opinion aroused by the Association. 
The second is the abrogation by the Administration of the 
clause in the Telephone Regulations under which the 
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Administration formerly exercised the right to cut off tele- The impressions which the visitora note as a result of their 


phone subscribers who offended the telephone employés. It 
seems that about 200 subscribers each year had their services 
atbitrarily discontinued by the Administration under this 
rule. The third important result of the agitation has been 
a demand made in Parliament by the Under-Secretary for the 
necessary credits to add 237 operators to the Paris telephone 
staff. This request for additional operators is claimed to be 
solely due to the intervention of the Association of Tele- 
phone Subscribers. 

A most interesting account is given of the official visit of 
a number of members of the Council of the Association to 
the main telephone exchange in Paris. The visitors were 
received by the chief engineer of tbe Paris division of the 
Telegraph Administration and by the manager of the 
exchange. Asked what were the principal causes of the slow 
and defective service of which Paris telephone subscribers 
complain, the officials gave the following reasons :— 

1. The insufficient number of lines (presumably junction 
lines). 

2. The insufficiency of staff. 

9. The impatience of the subscribers. 

4. The nervousness of the operators. 

Asked whether the nnmber of subscribers served by each 
operator was not excessive, the official reply was that the 
number of subscribers had no bearing, the number of calls 
was the point to be considered. According to the official 
atatisties the samber of calls per operator’s position in 14 
hours was 1,000, or an average of 70 per hour. During the 
busy times of day, however, the rate of calling is twice this 
figure, and operators frequently have to deal with calls at the 
rute ei 150 an hour. | 

These figdres seemed to astonish the visitors, and еу 
immediately asked for the explanation of the interminable 
waite of which they all had frequent experience. ў 

The answer to this was simple and truly official. 77e 
subscribers do nol know how to use the telephone,” 

The explanation of this retort on the visitors was that a 
sabscriber, once having called by pressing his button, must 
wait until the operator answers. If he presses the button 
agin, or up the receivers, he runs the risk of 
not being answered at all. The officials also alleged that 
besides making mistakes in calling, 60 per cent. of the 
gabscribers neglected to give the disconnection signal, which 
prevented the operators from giving new connections with 
rapidity. | 

The comment of the visitors on this explanation of the 
subseribers' defects showed that the official view was hardly 
ика It is worth quoting textually :— 

* То sum up, then, and this is quite in accord with all the 
principles of the Administration, if we do not get a good 
service, 1f we often have to wait twenty long minutes for an 
answer from the exchange, it is all our fault.” 

The officials were not quite willing to go.as far as that, 
but they certainly were of opinion that the responsibility for 
the bad service was largely shared by the subscribers, The 
real care for the trouble, said the officials, rather incon- 


sequently it may appear, was More money—more money for 


lines, for statione, for switchboards, and for increase of staff. 
The visitor pointed out that the staff seemed already 
sufciemt!y numerous. The official reply was that there 
wefe 1,800 operators on the Paris staff. Of these about 
325 are always on sick leave, and about 70 are engaged in 
other that one work, leaving an active staff of 1,400, 
which is considered insufficient, The exact number of sub- 
scribers in the Paris system is not stated, but it appears to 
be in the neighbourhood of 35,000. | 

A discussion on the financial aspect of the telephone service 
followed, but on these questions the officials guardedly re- 
frained from giving any opinions. The chief engineer, how- 
ever, threw a side-light on the difficulties under which the Paris 
telephone syatem labours, by pointing out that it was only їп 
December, 1908, that a credit of 3,000,000 fr. was voted for 
new telephone exchange apparatus which had been demanded 
three yéats previously. Asthe manufacture and installation 
of а large multiple switchboard requires about 15 months, 


ib seems that Something like five years must be allowed for 


urgent work in the French Telegraph Administration. 
The visitors were shown over the exchange, and the 
method of working was explained in detail by the officials, 


inspection, are as follows :— 

The work of the operators they considered trying and 
fatiguing, principally because the exchange is very badly 
equipped, With more modern and better-designed apparatus, 
the operators would give a better service with less effort. In 
any case, an increase of staff seemed absolutely necessary ; 
at least 120 operators should be added to the staff of the 
main exchange.  'The visitors consider increase of staff 
necessary in order to provide substitutes for absent operators, 
aud in order to lighten the work of the operators in charge 
of the inter-urban lines; these have to keep records in 
addition to the regular work of operating, which complicates 
the work and slows down the service. 

The other side of the story, or, rather, a contribution to 
the same side from a more intimate point of view, is con- 
tained in a letter to the president of the Association from a 
group of telephone operators. This communication is 
couched, as might be expected, in somewhat hysterical 
terms. The operators complain that they have too many 
subscribers to serve, and that the subscribers are not as polite 
as they might be. The volume of work increases steadily, 
and, at the same time, the work becomes more difficult to do, 
on account of defective apparatus. The complaining 
operators, however, have the sense to see that definite 
figures are more convincing than general complaints, and 
they give figures of some interest. Each operator, they say, 
serves at present from 100 to 120 subscribers, whereas it is 
materialy impossible to serve effectively more than 75. 
Incoming junction operators each serve 15 lines, whereas the 
maximum that she can handle satisfactorily is 10. Exact 
statistics, say the operator, show that an answering operator 
has been known to deal with 252 calls in two morning hours— 
104 calls from nine to ten, and 148 from ten to eleven. An in- 
coming junction operator has been known to handle 326 calls 
in two houra—147 from nine to ten, and 179 from ten to 
eleven. These figures show, according to the opinion of the 
operators, that the employés are greatly over-worked, and 
under such conditions they cannot be expected to give good 
service. 


The operators also claim that there is great necessity for 


an increase of the number of junction lines between the 
various exchanges. All subscribers, they say, are familiar 
with the fact that there is an insufficient number of these 


lines, as their calls are frequently met with the reply —“ all 


lines occupied.” у 

A farther improvement imperatively demanded, say th 
operatore, is the installation of new switchboards. The 
majority of those now in use are worn and defective, with 
plugs out of order, annunciators out of order, and jacks and 
cables out of order, giving rise to false teste, contacta 
between neighbouring lines, noisy lines and bed trans- 
mission. | 

We fancy that the complaint of the operators against the 
defective apparatus is better founded than that of the excess 
of work. With modern apparatus, the figures given above 
for the number of calla dealt with in the busy hours would 
not be at all excessive. We believe that there are many 
exchanges in this country where the number of calls per 
hour which the Paris operators deem an overload, is far 
exceeded. From a reading of the Journal of the Paris 


Association of Telephone Subscribers, it seems to us as if the. 


reforms which the Association should most urgently demand 
of the authorities are в radical improvement in the technical 
equipment of the system, and better training and organisa- 
tion of the operating staff. 


M 


CLOSING PIECES. 


—— 


THE last piece of pipe which is put into positiou in a range 
of pipework is usually called a closing-piece. For wantof a 
distinctive name to denote the type of problem presented by 
the junction of one piece of work with another, the above 
title has here been chosen to represent the last piece of work 
which must be performed to join any two separately-under- 
taken manufactures, The absence of exact definition of such 
* closing pieces of work in a specification is the cause of 
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many of the muddles which occur in contracts carried out 
jointly by two or more firms. 

А flagrant case in point came under our notice 
recently, A large three-throw pump was to be elec- 
trically driven, spur-gearing being introduced to give the 
necessary speed reduction. The motor specification pro- 
vided that the motor spindle should be extended beyond the 
bearing, and be provided with a keyway for a raw-hide 
pinion, while the pump specification asked for an exactly 
similar provision for the gear-wheel. The necessity for pro- 
viding the reducing gear had not obtruded itself on the 
notice of the writer of the specification. The mistake was 
only discovered on receipt of an inquiry by the electrical 
firm as to which end of the motor shaft was to be extended ; 
а cousiderable amount of internal friction in the buying firm 
was the consequence. 

Although it is to be trusted that such awful examples are 
rare, the delimitation of contracts presents many pitfalls to 
ensnare the unwary. . For example, an engine and dynamo, 
erected by separate firms, are to be painted. Who is to do 
it—the engine builder, the dynamo maker, or the buyer ? 
Who is to choose the colour, and who is to settle the amount 
of finish necessary ? Unless the specification lays down the 
law, irritation may arise over points not essential to the good 
working of the plant. М 

An electrical contractor is fortunate enough t5 secure the 
order for generators and switchboard for a power station. 
Does he, or the buyer, provide the connections between the 
machines and the board? And—a point more likely to be 
overlooked—who is to connect the outdoor cables to the 
board ? 

In the actual carrying out of junction work, some judge- 
ment must often bé exercised. It is too often the case that 
studs fitted ** to drawing " by one contractor do not entirely 
coincide with the position of the stud-holes, also drilled ** to 
drawing " by another firm, when the two pieces of work are 
brought together. Difficulties of this sort are usually over- 
come by means of a template sent by one contracting firm to 
the other by mutual arrangement. In some cases, however, 
itis found better to send one part fitted, the other with 
its flanges undrilled, the necessary junction work being done 
in situ. — | 

The aim of the buying firm should be, of course, to throw 

the onus of possible mistake on the contractors. For this 
reason it is often advisable to give the whole of a contract 
to one firm, even at a slightly increased figure to cover 
middleman's profit, allowing that firm to give sub-contracts, 
doing all possible fitting before coming on site. The absence 
of confusion, and the freedom from encumbered ground 
space and euperfluity of workmen during erection, will in 
many cases compensate the buyer for the extra money 
Bpent. 
i In cases where slight dimensional inaccuracies are shown 
by experience to arise almost, inevitably, except at the cost 
of precaution so excessive as to be too costly, “ give-and- 
take" provisions should be made. For example, when 
ordering pipework to connect separate pieces of plant such 
as engine and boiler, while the drawing should show such 
dimensioned lengths of pipe-section as to ensure easy 
handling on delivery, the draughtsman should omit length- 
dimensions from the closing-pieces, marking them “to 
template.” If this is done, the pipework is erected as far as 
the closing-piece, and 8 wood template is made showing the 
relation of flanges and position of bolt-holes. This, on 
being sent to the pipe-founders, enables them to supply a 
template-piece which goes into place without the chipping 
of flanges and filing of bolt-holes that is sometimes 
resorted to. | 

А very interesting example showing the variety of con- 
siderations necessary in defining the limits of a contract is 
that of a large steam-driven alternator. Usually one or 
more of the engine bearings also carries the alternator shaft, 
and the engine fly-wheel is utilised to support the field-poles 
of the alternator. The points to be arranged between the 
two firms are, who is to provide the shaft, coupling, rotor 
fly-wheel and outer bearing (if any) for the alternator, and 
what dimensions of the fly-wheel are necessary to provide the 
correct peripheral speed for the field-poles, and to reduce 
the angular variation of phase of the alternator (due 
to variation of turning moment of the engine) to 


reasonable limits? The last point must be fixed by the 
alternator builders from a knowledge of the impedance of 
their alternator windings, and the amount of cross-surge 

rmissible. The other points are matters of arrangement. 

п one such case, the engine builders designed one end 
bearing to take its proportion of the alternator weight, and 
provided a half-coupling on their shaft and a separate outer 
bearing for the alternator. A firm of Bessemer steel makers 
delivered the alternator shaft on site, turned and fitted, the 
engine builders afterwards scraping their bearings to make 
a final adjustment on this shaft, and the dynamo builders 
provided the fly-wheel, fixing it on the shaft. Without 
absolute accuracy on the part of three firms, this course 
would have been impossible. 

Other instances could be enumerated of the way in which 
contracts must be carefully defined to avoid either a gap or 
an overlap of work at the junction points of engineering 
undertakings, but sufficient attention has now been drawn to 
an important class of problems—the best method of com- 
bining the work of separate contractors. | 


BUSINESS NOTES. 


Stealing Electricity —At Maidstone on Saturday, Mary 
Sims, of 82, Boxley Road, was charged with stealing electricity, 
the property of the Corporation. It appeared that the house in which 
the accused resided had been wired for the electric light, but had 
never been connected, and no meter had been put in. It was found 


that the seal attached to the wiring had been broken, showing that 


current had been used. For the defence, prisoner said she thought 
she was doing no harm in using the light, asshe meant to pay for 
it. She did not know that it was necessary for her to give notice 
to the electrical engineer before turning on the light. She was 
fined 40s , or one month's imprisonment. 


U.S. Electrical Exports.—The value of the electrical 
appliances, including telegraph and telephone instruments export d 
from the United States during May last, amounted to only £58,599, 
as compared with £62,290 in the corresponding month of last year. 
On the other hand, the exports of electrical machinery during the 
same periods increased from £99,720 to £103,592. 


Engine Contracts.—Messre. Browett, Lindley & Co., 
Ltd., have recently booked the following orders :— 


From Messrs. James Wrigley & Sons, paper manufacturers, Bury, а 430-8.H.P. 


two-crank compound engine. 
From Messrs. Mather & Platt, Ltd., for the Prestwich Asylum, в 270-Kw. 


engine, 

Prom the General Electric Co., Ltd., à 33.&w, engine for Cairo Mill, also а 
83-kw. engine for Cromer Mill, Middleton. 

From Messrs. Johnson & Phillips, а 25-&w. engine. 

From Messrs. Mather & Platt, Ltd., for the Admiralty Dockyard, Simons Bay, 
two 250-kw. engines. 

From the Industrial Engineering Co., Ltd., Hyde, one 2£-n.11.r. engine for the 
Magnesium Metal Co., Patricroft. 

From Messrs. Dick, Kerr & Co., Ltd., for the Gosport and Fareham trams, 
three 500-n.11.P. engines, each complete with surface condenser. 

From Messrs, Johnson & Phillips, Ltd., for the Abosso Gold Mining Co., one 
3l-Kw. engine. 

From the Trafford Power & Light Supply Co., Ltd., one 15 u. M. P. engine. 

From Messrs. Dick, Kerr & Co., Ltd., for Bangkok, three 200 K. engines. 

From the War Oflice, for the Royal Arsenal, Woolwich, a 000-kw. triple-ex- 
pansion engine, coupled to a generator by the British Westinghouse Co., Ltd., 
complete with surfacecondensing plant. 


Japan.—The Japanese Customs authorities have lately 
given a decision to the effect that underground tele graph cable" 
is dutiable under No. 483 of the Tariff at the rate of 10 per cent. 
ad valorem, and not the 5 per cent. provided for telegraph wire in 
the commercial treaty between Japan and Germany. 


Germany.—The quantity of foreign electrical machinery 
imported into Germany during the four months ending with May 
last is returned at 379 tons, as compared with only 213 tons in the 
corresponding four months of 1903. 


Imports of Foreign Electrical Fittings. — The 
imports of foreign electrical goods and apparatus into this country 
during last month amounted to £56,170, bringing up the total for 
the first six months of the year to £384,098, which compares with 


£360,914 in the corresponding half of 1903. 
Bitumen Contracts, — Messrs. Rowland Carr & Co. 


‘have secured the order for the bitumen required for the Govern- 


ment d ards at Portsmouth and Pembroke. They have also 
received, through Messrs. Johnson & Phillips, the order for the 286 
tons of bitumen required for Handsworth. j 


“S.S.” Telephones.—A new inter-communication tele- 
phone system which is claimed to ensure an absolutely secret 
service is being introduced by the General Electric Co., Ltd. The 
chances of tapping the line and the possibilities of leakage are 
stated to have been entirely disposed of, and it takes ite iname, the 
" B.S.," from the secrecy of the service which it affords. In con- 
struction it is somewhat of a departure from the usual form of 
instrument, and it embodies the latest developments in ера 
Each pair of instruments has а complete metallic circuit, the . 
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ment cannot be left out of call, two stations cannot be accidentally 
ruug up at one time by careless placing of the switch, and there is 
no chance of cross-talk ; inductive effects are entirely eliminated. 
The method of operation is simple, an operator being able to put 
himselt into direct communication with any other station on the 
system, simply by inserting a plug and pressing a ringing key. 
From the illustration of the wall pattern it will be seen that there 


are a number of drop indicators corresponding with the number of 
lines, and immediately below these are the “jacks” or plug 
sockets. A connecting plug with a length of flexible cord is alto 
provided which is inserted into any “jack” according to the 
number of the line it is desired to communicate with. When a call 
ie made the indicator corresponding with that particular line falls, 
denoting at once who is calling. Should the office be vacant when 
the call is made, tbis indicator clearly shows a person on returning 
that acall has been made and who it was that “rung up." The 
“ В.В.” can aleo be used as a central station instrument for inter- 
communication between outlying stations. These stations may be 


Еа. 2. 


a considerable distance away, and it would perhaps incur too great 
an ex to run a cable of the necessary size to each. With the 
"B.8." instrament it is possible to use a single pair of lines 
between the instruments at the outlying station and the central 
station, thus minimising the cost of wiring. The S. S. telephone 
сап be provided with a pair of plugs which enables the calling 
station to be connected through to any other station on the system. 

The wall pattern set consists of a Hunningscone-Deckert hand 
combination, with the switch in the handle, but the table pattern, 
while consisting of similar parte, has the bell mounted at the back 
and the cradle rest on top. 


Bankruptcy Proceedings.—The adjourned meeting of | 


the creditors of Henry Binko, electrical engineer, 34, Leadenhall 
Btreet, E.C., and 4, Highbury Crescent, N., was held on July 29th, 
at the London Bankruptcy Court, before Mr. E. Leadam Hough, 
Senior Official Receiver. The debtor had been a director of the 
Patent Speaking Tube Oo., which he has financed, and to his con- 
‘nection with which he partly attributes his appearance at the 
Court. The company has instituted proceedings against the Com- 
mercial Union Assurance Office for breach of contract in failing to 

tee £35,000 of its debentures, and the debtor looks to the 
result of the trial to enable him to pay all his. debts in full, his 
accounts showing liabilities £4,914, and assets of much larger 
amount, chiefly represented by his interest.in the Patent Spesking 
Tube Co. The former meeting was adjourned to await the result 


. mainly to 


of the litigation before appointing a trustee, but resolutions were 
now passed for the case to remain in the hands of the Official 
Receiver, and for that official to apply to the Court for an order of 
adjudication; but that no application to that end be made for 14 
days from that date, and that in the event of a decision in favour 
of the plaintiffs in the action brought by the Patent Speaking Tube 
Co. against the Commercial Union Assurance Office being obtained 
within the said 14 days, no application for an order of adjudica- 
tion to be made for a further 14 days in order to give the debtor an 
opportunity to pay his creditors in full within the said extended 
period of 14 days. 

The debtor attended on Monday before Mr. Registrar Giffard in 
relation to his public examination. Mr. О. A. Pope, Senior Official 
Receiver, reported that he was not prepared to proceed until the 
litigation in the High Courts had been decided. The hearing was 
adjourned until October 26th. 


Dissolutions and Liquidations.—A meeting of the 
Ljungstrom Engine Syndicate is to be held at 5, Collingwood Street, 
Newcastle-on-Tyne, on September 2nd, to hear an account of the 
winding up from the liquidator, Mr. A. W. Brewtnall. 

Messrs. L. P. and A. В. Brenchley and Н.Е. Holman (Brenchley 
Bros. & Holman, general electrical and mechanical power engineers, 
of New Street, Ashford) bave dissolved partnership. Mr. Holman 
willattend to debts, and will continue the business under the old style. 

А meeting of the Electric Construction Corporation is to be held 
at Dashwood House, on 5 29th, to hear an account of the 
winding - up from the liquidators (P. E. Beachcroft and E. Garcke). 


It will be remembered that the company went into liquidation in 


1893 to transfer its undertaking to the Electric Construction Co., Ltd., 
which is still carrying on a progressive business at Wolverhampton. 


Book Notices. Raad / Reference Tables. By Carl 
Hering. Vol. L—Conversion Factors. New York: John Wiley 
and Sons. London: Chapman & Hall. 1904. Price 10s. 6d. net. 
—This is the first of a series of volumes destined by the author to 
form a comprehensive collection of data, based upon the most 
authoritative available values of the various values concerned, and 
including all ordinary as well as many obsolete units. Conversion 
factors” for converting from one system of units to another are 
given, in both directions, with their 7-figure logarithms and approxi- 
mate values, and all such factors have been recalculated and checked 
with the utmost care. The equivalents of compound units in 
various systems are also given. A complete index is provided, and 
а condensed list of handy approximations and equivalente is given 
inside the front cover. Altogether the author bas set about his 
herculean task іп а most workmanlike manner, and with a courage 
which commands our admiration. Preise must be awarded also to 
the manner in which the work has been produced, in clear type, on 
excellent thin paper, of convenient shape, and well bound in leather. 
To discuss the detailed tables were а task too arduous to oontem- 
plate; but we may mention that a uniform system of symbols and 
abbreviations has been adopted, and а complete list of them is given 
at the beginning of the book. The author carefully and accurately 
defines the meaning of the units, pointing out the errors so com- 
monly met with through looseness of wording, such as “ horse-power 
per hour" instead of ''horse-power-hour, and explaining the 
method of reducing from one system to another. In fact, the 
author's introductory remarks on these and kindred matters are most 
clearly worded, and deserve close attention. Needless to say, the 
distinctions between power and energy, electromotive force and 
potential, &c., are explained, апа we are glad to see that the author 
ignores the word “tension.” With thermometric equivalent scales 
from absolute zero to 6,000" C. is given a concrete scale showing 
ап enormous number of temperature ' landmarks," so to speak. 
American spelling is adopted, but is comparatively unobtrusive, and 
we are grateful to the author for treating data аз а plural noun. 
We shall look forward with pleasurable anticipation to further 
volumes of this admirable and useful work. 

Loci in Mechanical Drawing.—Part III., Piston Acceleration. By 
Alex. Maclay, B.Sc., ёс. Manchester: Technical Publishing Oo., 
1904. Price 2s. 6d. net.—This is a continuation of the work of 
which the first part was issued some years ago, and apparently the 
former volume is to be re-issued in two parte, dealing separately with 
Geometrical and Mechanical Loci. In the present section, curves 
of velocity and acceleration are dealt with in connection with the 
motion of the pistons of steam engines, a subject which affords an 
almost infinite variety of problems. The subject is treated both 
graphically and analytically, and is one whose interest is confined 
specialists. The thoroughness of the treatment, and the 
clearness of the text, leave nothing to be desired. | 

Steam and the Steam Engine. By Andrew Jamieson, M.Inst.C.E. 
London: Charles Griffin & Co., 1904. Price 3s. 6d.— The tenth 
edition of this well-known elementary manual has again been 
revised and enlarged, and au appendix has been added dealing 
with thermo-electric pyrometers, the McInnes-Dobbie indicator, 
steam turbines and other modern steam plant. A handsome new 
ooloured frontispiece showing an up-to-date Lancashire boiler has 
been added. Аз in the case of Prof. Jamieson's other text-books, 
the work is very fully illustrated with clear drawings of engine and 
boiler details, and we can vouch for its excellence as an educational 
hand-book for students. 

Corso d$ Elettrotecnica.—Vol. I. By Guido Grassi. Tprino-Roma: 
Casa Editrice Nazionale. 1904.— This volume treats of alternators, 
dynamos and transformers in the order named, the greater space 
being allotted to the first-named. The author plunges almost at 
once into the theory of alternators, both single and polyphase, 
without wasting on historical digressions and generalisations, 
as is too often thought the correct proceeding by the writers of 
text-books. The treatment of the direct-current generator follows 
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naturally on that of alternators, and is followed by typical 
examples of both classes; we note amongst the latter details of 
machines for direct coupling to turbines. The theory and design 
of transformers are also fully treated. The whole book is well 
flustrated with beautifully clear drawings, and is otherwise well 
produced, save the binding. Italian studente are to be con- 
кое upon the possession of so lucid and comprehensive а 
treatise 


` The “Е. E. Coe Red Book on Advertising.” London, 19-21, High 
Holborn: F. E. Coe. 28. 6d. net. 

Mr. C. Rockley, who bas been for some years official canvasser 
and outdoor representative for the West Ham Corporation electricity 
department, has written a pampblet setting out in an attractive 
manner a number of “ Specific Reasons why every Tradesman should 
use the Electric Light." When gas companies are so active in trying 
to persuade the generál public that it has nothing to gain by 
adopting such a luxury as electric lighting in place of gas, it is 
desirable that electricity supply departments should see to it that 
they leave nothing reasonable undone which is likely to help to 
convince the public that the advantages of electric lighting are 
very great indeed. In this little pamphlet Mr. Rockley discusses 
these special advantages from the stock-keeper's standpoint, a 
course which is more likely to appeal to the tradesman than any 
amount of argument controverting the exaggerated circulars of the 
gas companies. There is a page devoted to the benefits accruing to 
tbe boot and shoe dealer, one meeting the case of the butcher, others 
being concerned respectively with the draper, the florist, the green- 
grocer, the hosier, the jeweller, the publican, the printer, and so on. 
There are two issues of the pamphlet, 44 and 32 pages respectiv ly, 
and they can be obtained from Mesers. Jacomb Bros., publishers, 
‘Wingfield Road, Stratford. Managers of electricity supply 
departments, who are anxious to see specimens, should place them- 
selves in communication with that firm. 

“The Indicator Handbook." By С. N. Pickworth. Part II.— The 
Indicator Diagram: Its Analysis and Calculation. London and 
Manchester: Emmott & Co, Ltd. 3s. net. 

Etude Economique sur la Transmission Electrique de la Force 
dans les Usines et les Ateliers." Ву R. Swyngedauw. La Trans- 
mission Electrique de l'Energie dans les Pays Industriels de Houille 
Noire.” Ву R. Swyngedauw. Paris: Vve. Ch. Dunod. Fr. 2 and 
Fr. 5 respectively. 


Annual Outings.—On Saturday, July 28rd,the employés 
of T. Clarke & Co., electrical engineers, Sloane Street, W., held their 
annoal outing at Bognor. Dinner was served at the Waterloo 
Hotel. Thetoast of “The Firm,” proposed by Mr. Wiggins, was, in 
the absence of Mr. T. Clarke, replied to by Mr. E. Clarke. 

The third annual outing of the Ilford Electricity Department was 
held on Saturday, 23rd ult., at Clacton-on-Sea. Inthe absence of 
Mr. A. H. Shaw, the chief engineer, Mr. Bond presided at the 
dinner, which was held at Day's Restaurant. - 

The employ és of the Windsor and Eton and Slough and Datchet 
Electrical Supply Cos. had their annual outing on Friday, July 
22nd, when they went up the river as far as Marlow by steam 
launch. The party numbered altogether 85. Mr. A. Е. Farrow, 

chief ergineer of both companies, presided, supported by Mr. 
R. Rawkins, auditor, and the chief officials of the staff. A 
cricket match was played—“ Electrical v. Visitors "—the former 
being a team of the home staff. The visitors were easily disposed 
of for 27 all out, and the homesters made 62 for two wickets. 

On July 30th the Ealing Electricity Works staff and employ és 
(33 in number) went for their first annual outing, taking train to 
Windsor and steam launch on to Marlow. A cricket match, Inside 

Staff v. Outside Staff" resulted in a victory for the latter, but 
in & subsequent Tug.of-War the Insiders were twice victorious. 
Dinner and tea were served at the Crown Hotel. Mr. Douglas 
Knight, the borough electrical engineer, presided, being supported 
by bis chief assistant, Mr. A. B. Pullen. 


Fire Prevention.—The British Fire Prevention Com- 
. mittee's Publication No. 82 gives the standards of fire resistance 
.adopted by the International Fire Prevention Congress in London 
last year. Special attention is directed to the common misuse of 
the word fire-proof," which, it is suggested, should be replaced by 
* fire-resisting " when used to describe the qualities of materials 
and structures intended to resist the action of fire for shorter or 
longer periods. (Price 2s. 6d.) 


For Sale.—On August 9th, at Coventry, Meesrs. Р. 
Huddleston & Co. will offer for sale by auction the plant of a motor 


manufacturing company, and the stock of an electrical engineer. 
Bee our advertisements. 


Trade Announcements.—Meszars. A. Vandam & Co., 
have opened а warehouse and offices at Jobannesburg. At their 
show rooms in Government Square, they keep а selection of 
samples of all classes of electrical supplies. Their postal address 
is P.O. Box 4,941, Johannesburg. Mr. Vandam was formerly 
_ tradiag with Vandam, Marsh & Co., Ltd., in London. 

Messrs. Felten & Guilleaume and Messrs. W. F. Dennis & Oo., 
both write to say that their deliveries will not be affected in 
any way by the St. Petersburg fire, which was recorded in our 
last issue, as the factory was established exclusively for supplying 
Russian demands. The Mülheim-am-Eheim works are in fall opera- 
tion. The Bt. Petersburg works were fully insured. 

The A.E.G. English Manufacturing Co., Ltd., is now starting 
business at 4, New Compton Street, Charing Cross Road, where a 
large stock will be kept. The company has acquired the English 
Nernst lamp patents from the A. E. G., of Berlin, aud will look after 
the Nernst lamp business in England. All lampe and burners will 
in future be marked Aegma.“ We are informed that owing to the 


rapidiy increaeing demand for Nernst lamps it is intended to build 
a factory in this country. A price list of novelties will shortly be 
issued. 

Mr. A. H. Hunt, of 115-117, Cannon Street, E.O., annoumces thet 
the agency which һе has held during the last three years, for the 
Walsall Electrical Co., has been determined by mutual consent. 
He will continue to supply eleetrical appliances and machinery 
for high-tension and power work. Не is still iting several 
firms, and will continue to carry large stocks. The Walsall Co. ask 
tbat for the present all communications for them should be sent to 
57, Bridge Street, Walsall. 


The British Uralite Co.—In the Chancery Division 
on Tuesday Mr. Justice Buckley sanctioned the reduction of the 
capital of the British Uralite Co., Ltd., from £300,090 to £200,000 


on the petition of the company. Counsel said the company bad paid 


no dividend from its beginning, and on the current trading year it 
had made a loss to the extent of £80,000, which had to be met out 
of capital. 


Catalogues and Lists. — The MrRRLEES, Watson Co., 
Lro., of Glasgow, have sent us а copy of a new pamphlet just issued 
by them describing their Yaryan" water distilling apparatus for 
boiler feed апа other purposes. Where water cannot be satisfac- 
torily treated by any chemical system, distillation is the only 
remedy. Hitherto the great objection to water distillers has been 
tbe cost of fuel, but it is claimed that witb the firm's sextuple 
effect Yaryan disti!llers tbe amount of fuel used has been very 
greatly reduced. There must te many places where a decided 
benefit would be obtained in the installation of an economical: dis- 
tilling plant, as, from the sea or almost any other water, however 
impure, a good pure water could then be obtained by means of dis- 
tillation. With the Yaryan apparatus it is said that as much as 
44 lbs. of water have been evaporated and condensed per 10, of coal 
used. Illustr. tions ard a specification of the apparatus appear in 
the pamphlet, also details of working results which have been 
obtained from its use. 

Messrs. Lacy-Hursert & Co., Ітр., of 25, Victoria Street, 
Westminster, 8. W., have placed before us а number of lists of their 
special lines, Their Boreas" patent air compressors of the class 
Y type, which are made specially suitable for elenteic driving, акр 
described in one of the lists, and we understand that the fizm is st 
present supplying these to electric lighting and tramway etations 
for use in blowing duet out of generators, &:. Other lists in the 
same series particularise their portable electric drills, and electric 
pulley blocks. 

Mr. C BN RNA D, of 76, Finsbury Pavement, E. O., who is xepre- 
senting Messrs. Cerla Porta & Co., of Milan, in this eonntey for their 
electric light and gas fittings, and has some of these mannfaetores 
on show at the Italian Exhibition now running at Eeal's Ооп, bas 
placed before us a book of designs, showing some very attractive 
work in the way of electroliers, standards, brackets, and so fortb. 

Messrs. FERBANTI, Lrp., of Hollinwood, have issued some new 
lists. No. 1 describes and prices their reverse current relay for 
continuous current circuits; No. 2 contains prices and particulars of 
moving coil instruments (8 in. round type); and No. 8 is a price 
list of shunts for moving coil ammeters. 

There has been issued by the publishing depattment of the 
Ввітізн WESTINGHOUSE ELEcTRIO Co. anew publication entitled 
“Опе Million Horse-Power.' It is got up in their usual attractive 
form, giving a list of the more im poi tant electrioal installations 
carried out by the company in the United Kingdom and the 
Colonies. А numter of balf-tone illustrations reproduced from 
photographs of some of the work are distributed over the 80 pp. of 
the book. 

The Ваозн ELEOTRIOAL ENGINEERING Co., Lro., К pushing a 
convenient battery fan, and also the Brush lamp-holder fan just 
now by means of a new circular relating to them, and while the hot 
weather continues such specialities are sure to be in demand. 

Messrs. D. Fanton:r & Co, Lrp, of 28, Ely Place, W. C., have 
just issued a leaflet detailing their “ Perfect Locking Non-Loosening 
Minne Lock Nat.” 


LIGHTING AND POWER NOTSS. 


Barmouth.—At a special meeting of the U. D. C., it was 
resolved to accept the terms of the company which proposes to 
supply the town with electric light, subject to the ratepayes’ 
sanction being obtained. 

Birkenhead.—The result of the past year's working, s 
shown in the abstract of accounts just issued, is a net surplos of 
£1,386, as against £1,195 in the previous усаг. 


Bo'ness.— The Town Council has signed an agreement 
with the National Electrical Construction Co., the eontractars for 
the electric lighting of the burgh, which provides that tbe works 
are to be completed within the next nine months, and that the T.C. 
is to pay the company for the installation £24,669, subject to 
deductions amounting to over EI. 200, including the cost of a aite 
for the station, recently purchased by the Town Council. 


Burnley.—The Electricity Committee bas recommended 
the T.C. to reduce the charges for meter rents to 6d. per quarter up 
to 50 amperes, and to 18. above, instead of 2s. 6d. 

Burslem.—A L. G. B. inquiry was held on July 26th 
relative to the application of the T.C. for a loan of £21,009 for N. L. 


purposes, and £10,000 for the provision of a refuse destructor. There 
was no opposition. 


- 
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Bury (Lanes.).— The R. D.C. has received from the Lan- 
eashire Electric Power Co. an intimation that it intende applying 
for powers to supply within the Council’s area. 


Christchurch, N.Z.—The supply of electrical power 
from а small plant installed in connection with a refuse destructor, 
which has been undertaken during the past eight months by the City 
Council, has proved very successful. The supply was commenced 
in August last, 1,333 units being sold during the month, and in 
March 10,737 were sold, the revenue in August being £34, and 
in March £259. In April the units sold had increased to 12,852, 
and the revenue to £285, the profit for that month (after allowing 
for running expenses, interest at 43 per cent., and depreciation at 
7% per cent.) being £94. The destructor loan amounted to £13,000. 
— New Zealand Herald. 


Croydon.—A loan of £8,415 for E. L. purposes has been 
applied for by the T.C., and additional plant, comprieing а motor- 
alternator, complete with switchgear and cables, is to be laid down, 
at a cost of £1,350. ` 


Dalkeith.—The T.C. has resolved to accept the offer of 
Messrs. Crompton & Со. for the supply of electrical energy for the 
pumping of the water at the Dalkeith bores at Bridgend, provided 
the company agrees to certain conditions safe-guarding the interests 
of the burgh, in the event of any cheaper offer being made by them 
to any other party in the burgh at апу time within the next 10 
years The price quoted by Messrs. Crompton was 144. per unit, 
with a reduction of 8 per cent. if the consumption exceeds 10,000 
units per quarter. 


Dewsbury.—Much inconvenience was caused on 29th ult. 
by tbe fusing of one of the electric light mains in the centre of the 
town. Simultaneously, wires fused at tradesmen's premises in the 
vicinity, two fires resulting, which were extinguished by the fire 
brigade before much damage had been done. In consequence 
cf successive faults the supply had to be suspended during the 
night. 


Dover.—The T.C. has applied for a loan of £3,500 for 
the purchase of meters, and for free wiring for the ensuing three 
years, 


Durham.—The О.С. has questioned 108 local autho- 
rities on the proposed county electric supply scheme, and of these 
77 Lave replied in favour of considering the matter and 31 against. 
The Сот тік e has recommended the Council to engage sn expert 
to report upon the praoticability of-the scheme. 


Edmonton. — At а recent meeting of the D.C., а com- 
mittee presented а report with respect to an interview with Mr. R. 
Hammond, who bad been appointed consulting engineer in the 
matter of electric lighting. Mr. Hammond advised the Committee 
that an offer received from the North Metropolitan Electric Power 
Co. to supply light and power, was a very favourable one. The 
company offe Led to leate the prov. order for 26 years, recoup the 
Cour сі] forall out-of-pocket expenses, and find the whole of the money 
necessary to give a supply on a sliding scale of 7d. for the first 100 
hours per quater, and 144. for all beyond that. If the Council 
accepted thore terms, Mr. Hammond thought it would ke essential 
to provide for a periodical revision of the prices, and to induce the 
company to put down a system that would be economical for the 
Council to work, when it came to purchase it. On Mr. Hammond's 
advice it was agreed to invite forther offers from companies either 
to supply in bulk, or to work the undertaking provided the Council 

ed it, at а rent equiva'ent to the interest and sinking fand 
charges, the Council to have power to purchase at the end of seven 
years at a premium of 12 per cent, at the end of 10 years at 75 per 
cent. premium, and at 15 years without any premium. 


Germany.—Work is about to be commenced on the 
cstat lishment of a municipal central electric lighting station in the 
town of Hohenn ölsen. 


Glasgow.—The results of the working of the electricity 
department show a surplus of over £10,000 on the past year's opera- 
tions. The gross revenue amountcd to £158,190, and the working 
expenditare to £61,738, out of which the Committee had to meet 
the interest on loans, £36,023, and sinking fund, £15,205, leaving a 
balance on the year’s working of £45,222. From ‘hat there 
was deducted tLe proportion of cost of lamps and fittings supplied 
to consumers, corséquent on change of voltege, charged to this 
year's revenue account, £2,700, showing a net balance of revenue 
over expenditure of £42,522. The Committee resolved to 
write off depreciation at the same rates per oent. as last year, 
amounting to £32,181, leaving a surplus on the year's operations 
of £10,341. The Committee during the year just closed, repaid 
to the gas department the amount at debit of the previous 
year's account, amounting to £13,895. The surplos on the 
operations of the year 1903-4 is £10,341, so that there is а balance 
of £3,554, which the Committee has decided to carry forward to 
the debit of the next year's accounts. The capital expenditure 
during the yerr just closed amounts to £109,482, and the total 
capital expenditure from the starting of the department in 1892, 
to May 31st, 1904, amounts to £1,119,047. 


Haywards Heath.—The U. D. OC. has decided to apply 
for в prov. order. 


Isle of Thanet.—The local E. IL. Co. has abolished 
meter rents, and the directors are considering the advisebility of 
adopting a flat rate of 44d. per unit, instead of the present maxi- 
mum demand rate of 6d. and 3d. 


Keighley.—On July 27th a L.G.B. inquiry was held 
into the application of the T.C. for а loan of £11,500 for extensions 
at the electricity works. There was no opposition. 


Kingston.—Thbe T.C. has authorised the erection of віх 
transformer pillars, &c., at an estimated cost of £150 each. 


Kingstown.—The В. of T. has written informing the 
Urban Council that it has cancelled the Council's electric lighting 
order. Expenditure upwards of £2,000 has already been incurred 
in connection with this order. 


London.— LAMBETH.— The B.C. has had prepared a 
return, showing the average charges made to electric lighting oom- 
panies, &c, by metropolitan boroughs for the reinstatement of 
trenches to be as follows:—York stone relaid, per yard super, 
ls 8 64d.; new York stone, 108. 0:82d.; new Victoria stone, 88. 10 71d. ; 
tar paving relaid, 4s. 076d.; asphalte footway, 88. 6`314.; asphalte 
carriageway, 14s. 3d.; kerb refix, per foot lineal, 2 61d.; kerb refix 
on concrete, 7d. ; new kerb on concrete, 2a 7 52d. ; pitched carriage- 
way relaid per yard super, 2s. 4:88d. ; pitched carrisgeway relaid on 
concrete, 4s. 10:66d.; new pitched carriageway, 158. 10 83d. ; 
macadam, 28. 2:304. ; ballast or flinte, 1s. 6'35d. ; concrete, per ya d 
cube, 17s. 2:25d.; wood relaid, per yard super, 158. 11:4d. ; brick 
paving relaid, 38. 5 75d. ; new paving bricks, per 100 bricks, 13s. fd. ; 
new boxes each, 9s. 9d. ; holes cut, 1s. 7 75d. 

The official auditor, in bis report on the accounts of the South 
London Electric Bupply Corporation for the past year, states that 
the overcharge which he dirallowed in the accounts for 1900, of £2,275 
to capital for directors’ fees, has not been ccrrected. He also certifies 
that the capital expenditure to December 31st, 1903, amounted to 
£321,319, and states that, before a dividend was paid, the expenses 
of the flotation of the company, amounting to £46,649, should have 
been written off, and that a much larger provision should have been 
made for depreciation. 


Longton.—The T.C. has adopted a system of motor 
hiring, and ап agreemert has been entered into with the British 
Thomson-Houston Co. for the supply of motors. 


Provisional Orders.— Messrs. T. Hooley, Ltd., of 
Bandiacre, has informed the Shardlow R.D.C. that it proposes to 
apply fora prov order to establish a generating station at Bandi- 
acre. The Southern District Elcctricity Corporation and Mr. G. V. 
Fowler intend to apply for an order for Newhaven. Three com- 
panies bave informed the Ripon T.C. that they intend applying for 
a prov. order for the district, and the Power and Traction Co. is 
applying to have the E.L. order of the T.C. cancelled. The County 
of Durham E.P.D. Co. is to apply for an order for Durbam R D.C. 
The Ftokc-on-Trent T.C. has been notified by Mr. G. V. Fowler that 
he will apply for an E. L. order for the town, and the Corpcration 
hss resolved to срр‹ве the application. The Stone U.D.C. wil 
oppote the granting of an order to the Bouthern District Electricity 
Corporation for its district. The Rhymney and Aber Gas and 
Water Co. has informed the Oaerphilly U.D.C. thst it will oppose 
the application for a prov. order for E.L. The Fenton U.D.C. will 
oppose Mr. G. V. Fowler's application to light its district. 


Retford.—The T.C. has engsged Mr. A. B. Mountain, 
of Huddersfield, to report on an electric lighting scheme for the 
borough. 


Sheffield.—The E.L. Committee has recommended the 
following reductions in the price of erergy as from December 26th 
rext :— Power (motors driving hoists, cranes, passenger lifts and 
similar machinery), 2d. per unit; other motors, 184. per unit; for 
continuous running motors throvgh the working hours of each day 
with an annual consumption of not exceeding 5,000 units, 13d. per 
unit; ditto exceeding 5,000 units, ld. per unit; discounts are to 
be allowed of 5 per cent. on 10,000 units consumption, and up to 
40 per cent. ор a consumption of 750,000 units. 


Stourbridge.—The U.D.C. has resolved to apply for a 
prov. order to extend the area of lighting to parishes within the 
district of the R.D.C. 


Switzerland.—The municipal authorities of Trient have 
decided on the establishment of a central electric lighting station 
at an estimated cost of £120,000. 


Tamworth.—The R. D.C. has decided not to assent to 
the application of the Corporation for a prov. order enabling it 
to supply erergy to the parishes of Wigginton, Ebleball, and 
Glascote. 


Tottenham.—The Special Electricity Committee reported 
to tLe D.C. that, whilst prepared to recommend the Council to 
adopt a scheme submitted by the Council's enginecr for public 
lighting by utilising the power from the refuse destructor, it wae of 
opinion that it was advisable to await the result of the Electricity 
Supply Bill now before Parliament, and to ascertain whether neigh- 
bouring local authorities would be willing to join in a general 
scheme under the Bill for the supply cf electricity. It recommended 
that, in tbe meantime, advertisemei.ts should be issued iaviting 
offers for the supply of electricity in bulk or otherwise. 


Wanstead.—The Empire Electric Light and Power Co. 
bas informed the U.D.C. tbat it intends applying to tbe B. of T. 
for a prov. order for electric lighting in the district. 
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Wolverhampton.—A L. G. B. inquiry was held on 
28th ult. into the application by the Corporation for power to borrow 
£13,000 for E. L. purposes. The town clerk explained that £3,000 of the 
total sum was required for the provision of electric generating plant 
at the new refuse destructor; £2,8C0 for mains to connect up to the 
existing network to enable the Corporation to supply the large 
manufacturing district iin the vicinity of the destructor; and the 
balance, £7,200, for the extension of mainsthroughout the borough, 
There was no opposition, 


TRAMWAY AND RAILWAY NOTES. 


Aberavon.— Mr. Lewis (of the firm of Messrs. Lewis and 
Fletcher, electrical engineers, Cardiff) attended а recent meeting of 
the Т.С., on behalf of the syndicate which is promoting a scheme 
for the construction of an electric tramway from Briton Ferry to 
the sea beach at Aberavon. Mr. Lewis stated there would be a con- 
nection with the Neath trams at Briton Ferry, but the syndicate 
would not have running powers over the Neath lines. Two-thirds 
of the proposed line would be within the Aberavon area. The 
Council approved of the scheme subject to satisfactory terms and 
route. 


Barry Railway and Electric Traction.—The directors 
of this line report that the question of the electrification 
hss been carefully considered. A committee went to the 
Continent and inspected certain railways and works which are 
worked by electrical power. After considering the report of the 
Committee and officers, based upon a thorough investigation of 
those lines and works on the Continent which they inspected, the 
directors are of opinion that, under present conditions, the 
application of electrical power to railways which deal with a 
heavy mineral traffic is impracticable. The directors are of 
opinion that the passenger traffic on certain portions of the railways 
will be more economically worked by the limited use of motor- 
coaches. 


Brooklyn, N.Y.—4A New York correspondent writes :— 
“The Allis-Chalmers Co, of New York and Chicago, has 
secured а contract to supply electrical machinery, aggregating 
100,000 RH. ., to the Brooklyn Rapid Transit Co., at an 
estimated total of ($2,000,000 (£412,371). This is a triumph 
for turbine-driven machinery, and for the Allie-Chalmers Co., 
which has only recently entered the electrical field in spirited 
competition with the General Electric and the Westinghouse Com- 
panies. The first specifications call for the provision of six 
5,500-Kw. turbine dynamos, to be directly connected with 25-cycle, 
750 r.p.m, three-phase alternating generators, to be wound во as to 
give either 6,000 or 11,000 volts. These engines are to be installed 
in the new power house of the B.R.T. Co. now building on Kent 
Avenne. When completed, this power house will have a total 
capacity of 100,000 E.., and its equipment will include 12 
5,500-Kw. generators. This machinery will be used to drive the 
surface and elevated cars in the borough of Brooklyn, both of the 
B. R. T. and its dependent companies A portion of the Alis- 
Chalmers equipment is to be tested in comparison with similar 
dynamos furnished by the General Electric Co., already under 
contract." 


Colchester.—On Thursday, July 28th, the electric 
tramway system was formally opened, the Mayor starting the first 
car. The length of the lines is about 5] miles. After the opening, 
Councillor Marshall, the chairman of the Tramways Committee, 
presided at a luncheon given in the Grand Jury Room. The toast of 
“The Contractors” was responded to by Mr. A. N. Connett, on 
behalf of Messrs. J. G. White & Co., Ltd., and Mr. Н. Scholey, on 
behalf of Messrs. Dick, Kerr & Co., Ltd. Mr. Connett subsequently, 
on behalf of Messrs. White, presented the Mayoress witha handsome 
silver bowl in commemoration of the event. The plans and 
specifications for the permanent way were carried through by the 
borough engineeer, Mr. H. Goodyear. The electrical equipment 
was designed by Mr. A. R. Sillar. Mr. R. C. Bullough is the 
goneral manager and engineer of the system uader the Corporation. 


East Ham.— The gross receipts of the municipal electric 
tramways for the year were 435,301. The working expenses 
came to £25,212, repayment of loans, £4,260, and interest, £4,855. 
Of the balance, £592 is to go to pay initial expenses, and the 
remainder (£379) will be put to reserve. 


The Electrification of the Metropolitan Railway. 
—In the course of his speech to the half-yearly meeting of share- 
holders, Sir С. В. McLaren, Bart., М.Р. (chairman), said: Some of 
the turbo-generating machinery had been delivered at Neasden, 
and in а few weeks' time experimental tests would be made. The 
cables and the conductor rails had been laid, and the general equip- 
ment of the permanent way had been completed from Baker Street 
to Uxbridge, and similar work was now being prosecuted each night 
upon the Inner Circle section, and would soon be completed. A 
number of sub-atations had been built, and the rotary converters and 
transforming machinery had been installed in most of them. They 
had had built in England a first consignment of 70 cars, all of which 
had been completed, and, with one or two exceptions, delivered at the 
company's works at Neasden. It was his intention, together with 
one or two of the principal officers of the company, to pay a visit to 
Amorica before the end of the year, to look very carefully into the 


methods of the working of some of the electric railways there, with 
а view to getting some hints which would be of service to them 
when they commenced to work by electricity, which they believed 
would be at the end of the year. : 


Germany.—The employment of horses for hauling tram- 
cars bas now almost entirely ceased throughout Germany. This 
fact is illustrated by the statistics, belated as they are, which bave 
just been issued io Berlin in reference to the electric tramways in 
operation in that country in October last, and which would indicato 
various additions if brought down to the present time. Tho 
statistics ehow that in the month in question the total length of 
tramways worked by horse traction had diminished to 32 miles, 
whereas the electric tramways in operation represented a route mile- 
age of 3,410 miles, served by 8,702 motor-cars, and 6,190 trailing- 
cars. This mileage is distributed over 134 towns, aud is almost 
exclusively worked on the overhead trolley system. In Berlin, 
Dresden, and Dusseldorf, short sections of lines are operated on the 
underground conduit system in а вішііаг manner to the London 
County Council tramways, while accumulator cars are only employed 
in two localities, and will probably soon be discontinued. 


Great Eastern Railway and Electric Traction.— 
At the recent half-yearly general meeting, Lord Claud Hamilton 
referred to the competition of new railways which ought never to 
have been made, and which, by charging ridiculously low fares, 
were not only а loss to their own sharebolders, but also inflicted 
serious injury upon existing lines by compelling them to reduce 
their fares to an almost unremunerative figure. There was thc 
Great Northern and City Railway, which had been open for six 
months and barely paid its working expenses. The effect of this 
competition on the Great Northern, the North London, and the 
Great Eastern Railways was that each of them had had to reduce 
their fares on the portions of their respective lines that ran in com- 
petition with it. And yet this line, which was constructed to deal 
with excess traffic to and from the City and suburbs, was so over- 
crowded at certain portions of the day that there was hardly seating 
accommodation for the travelling public, while in the middle of the 
day these trains were running comparatively empty. The White- 
chapel and Bow Railway was another railway which had about it 
elements of a speculative character. In regard to electrical traction 
they had thought it advisable not to undertake new schemes for 
the present. They were watching the development of that portion 
of the Lancashire and Yorkshire Railway between Liverpool and 
Southport, and he, together with the general manager and five other 
principa! officers of the company, had recently visited France to see 
whether there was anything to be learnt in regard to tbe working 
of the French railways. They had come back thoroughly satisfied 
that there was nothing in what they had seen—though a great deal 
that was commendable—that would prove of use to the Great 
Eastern Railway. They were, therefore, continuing the policy of 
holding their hands until they found something which they could 
recommend with full confidence. They had started a service of 
road motor-cars between Lowestoft and Southwold. He understood 
that they were well patronised and gave satisfaction to the public. 
They had also started an accelerated service of trains between 
Ipswich and Felixstowe on the same principle as that run by the 
Great Western with motor-cars in the Stroud Valley. In both cases 
it was too soon yet to pronounce upon the ultimate success of the 
experiments. 


Hythe (Kent).— The D.E.T. Co. has placed before the 
Т.С. a scheme for the establishment of an electric tramway between 
the town and Folkestone, on the overhead system. The Council 
has decided to support the scheme, and a similar step has been taken 
by the Sandgate U.D.C. 


Metropolitan District Railway and Electric Trac- 
tion.—The report for the half-year ended June 30th eays that the 
zone fare system (authorised by the Act of this session), will come 
into operation on the electrification of the railway. The work of 
electrification is making rapid and successful progress. The power 
station at Lots Road, Chelsea, is virtually completed, and the 
machinery is being installed. The sub-stations on the company's 
lines are nearing completion. Four bundred and twenty new cor- 
ridor cars, providing 60 trains, have been ordered and ате being 
constructed. Many milesof cables have been drawn into the ducts. 
The litigation which has been going on for several years between 
the company and the Metropolitan Railway Co. with reference to 
the division of traffic and the user of the Western joint lines has 
been brought to an end, an arrangement having been made which is 
believed to be mutually satisfactory. The working agreement 
between the two companies has been extended until such time as 
the railways are worked electrically, апа the company receive 57 per 
cent., instead of 50 per cent., of the pooled receipts, in addition to a 
payment for arrears. 


Manchester.— A bogie car, while travelling at high 
speed down а slight decline on the Bury Old Road, on July 27th, 
collided with a smaller car which was just entering a loop from the 
opposite direction. Both cars were full at the timc and a number 
of passengers were injured. 


North Wales.—An inquiry was held at Corwen on 
Friday by the Light Railway Commissioners relative to the appli- 
cation for powers to construct an electric railway from Corwen to 
Bettws-y-Coed, and Penmachno, a distance of 284 miles, on the 
overhead system. The scheme was supported by Lord Penrbyn and 
а number of local authorities. Opposition was offered on behalf of 
the Hon. C. Н. Wynn, it being contended that that gcaticman's 
estate would be damaged. 

(Continued on page. 223.) 
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IPSWICH ELECTRIC LIGHTING AND. TRAM- 
WAYS UNDERTAKING. 


THE history of the Ipswich electric lighting and tramways 
undertaking oovers a period of 10 years, although the 


View оғ GENERATING BTATION AND CaB-SHED. 


generating plant and the first sections of the tramways were 
only opened as recently as November last. 

Whether this long hesitation can be ascribed to extreme 
caution or to the ingrained conservatism of the inhabitants, 
or to & flourishing gus company, we cannot say, but it will 
be some consolation to the ratepayers to reflect on the accu- 
mulated experience of other. places that is. embodied in 
their venture, whicb, under the able supervision of 
Messrs. Kennedy & Jenkin, the,Corporation’s consulting 
engineers, is, we feel 
sure, well equipped for 
the purposes for which 
it is intended. 

The site chosen for 
the generating station 
and destructor buildings 
and car-shed is at one 
corner of а piece of 
land known as the Seven 
Acre field, 

Ample space is left 
for future  develop- 
mente, and the Great 
Eastern Railway, from 
which а coal siding has 
been constructed, and 
the River Gipping from 
which the condensing 
water is obtained, are 
close at hand. 

The buildings аге. 
constructed in red brick, 
to the designs of Mr. О. Stanley Peach, F.R.I.B.A., and 
consist of an engine, boiler and battery rooms, and a car-shed 
with & workshop, opening both into it and the engine room ; 
handsome suites of offices for both the tramways and 


View or ВопЕВ Houses, ALSO 6HOwING FEED ARD Hor-wELL TANK. 


lighting departments are arranged on either side of the 
main entrance in Constantine Road. 

The boiler-house plant at present consists of four boilers 
of the dry-back marine type, 11 ft. 6 in. in diameter and 
14 ft. long, and space isavailablefor four more. The boilers 
were supplied by Messrs. 
E. Danks & Sons, Bir- 
mingham, and are each 
rated to evaporate 
11,500 lbs. water per 
hour, with a working 
pressure of 160 lbs. per 
вд. in. 

The boiler fittings are 
of  Dewrance's well- 
known make, the boiler 
steam branches being 
fitted with non-return 
and stop valves. 

In connection with 
the boilers, a Lowcock 
economiser of 168 tubes 
is installed, driven by 
a small horizontal steam 
engine; this plant is 
arranged so that it can 
be quadrupled in the present building. The chimney, wbich 
also serves for the refuse destryotor, is 175 ft. high and 
12 ft. вд. internally. 

Fuel for the boilers is obtained from the railway siding 
previously mentioned and transferred into the boiler house 
by means of small dumping cars; this arrangement, how- 
ever, is only temporary, as it is intended to add coal bunkers 


over the boiler house and to equip the building with suitable 


conveyors. i 


The refase destructor is one of Meldrum’s Simplex type, 
and is situated some distance from the other buildings ; 
it is designed to burn 40 tons per 24 hours, and 
is combined with a Lancashire boiler, 8 ft. diameter 
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and 80 ft. long, constructed for a working pressure of 200 
Ibs. per sq. in. | 

The guarantee for the combined plant was 1 lb. of refuse 
{о evaporate 1 lb. water at 60? F. into steam at 200 lbs. 
pressure. 
+ А 6-in, steam pipe from the destructor plant connects 


View or LIGHTING AND TRACTION GENERATING SETS. 


through a reducing valve, with the steam range in the boiler 
house; а bye-pass is fitted to enable steam from either 
side to be used for warming up pipes, or starting up the 
destructor blowers, as the case may be. 

Returning to the boiler house, at one end is situated 
a feed and hot well | | 
tank, 18 ft. x 8 ft. 
x 9 ft., supplied by 
water which has been 
returned from the 
condensing plant in 
the engine room, and 
passed through a 
Paterson oil filter 
situated immediately 
over the tank. The 
make-up water for 
this boiler feed is 
obtained either from 
the town supply or 
from a well belong- 
ing to the depart- 
ment. 

Beneath the feed- 
tank are installed two 
Weir feed - pumps, 
the smaller one of 
1,500 gallons, and 
the larger a com- 
pound pump of 6,000 
gallons рег hour 
capacity. The 
pumps are arranged 
to feed through 
Kennedy water 
meters, апа either 
direct or through 
the economiser to th2 boilers, the feed range being in 
duplicate. 

The steam piping is constructed of wrought welded steel, 
there being two main headers, 7 in. and 10 in. diameter 
respectively, each fed independently from the boilers. The 
whole of the valve work, with the exception of that 
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supplied with the boilers, is of Hopkinson’s well-known 


make, Е 

Separators are provided on the main steam pipes, and on 
each engine branch ; these are emptied through Geipel steam 
traps, into a drain leading to a clean drain tank, which can 
be emptied as required by means of the feed pumps, to which 
a suction branch is 
provided. 

A dirty water 
sump is provided in 
the engine room, and 
isemptied by means of 
an automatic motor- 
driven centrifugal 
pump. 

The engine room is 
a well lighted lofty 
building, and is 
spanned by a 15-ton 
travelling crane, sup- 
plied by Messrs. Ran- 
somes & Rapier, of 
Ipswich, and worked 
by means of ropes 
from the floor, 

The plant installed 
in the engine room 
comprises three 360- 
H.P, and two 200-H. p. 
high-speed genera- 
ting sets, in which 
the engines are of 
Messrs.  Reavell's 
three-crank com- 
pound type, direct- 
coupled to con- 
tinuous - current 
generators supplied 
ру the Electrical Co., Ltd, These machines аге eight-polar 
compound wound in the case of the larger lighting and 
traction sets, and shunt-wound for the smaller sets which are 
intended for lighting only; their outputs and speeds are, 
respectively, 240 KW. at 350 r. p.m., and 120 Kw. at 
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GENERAL VIEW OF ENGINE Коом, SHOWING ALSO CONDENSING PLANT, 


450 r.p.m. They are designed to take a 25 per cent. over- 
load for one hour. 

The foundations for a further engine and generator are 
being put down at the present time, and the set, which will 
be a similar combination to those at present installed, is rated 
at 790 H.P. and 500 Kw. Space only remains in the 
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present building for one more generating set and the con- 
densing plant, 

In addition to the plant. previously mentioned, there are 
installed in the engine room two balancers, each consisting of 
a two-crank Reavell high-speed engine, with a 24-Kw. shunt- 
wound generator of the Electrical Co.’s make coupled to each 
vnd of the crankshaft, the speed of the combination being 
450 r.p.m. ; two 20-кү. boosters by the same makers, and 
а small milking booster for use in connection with the 
battery, 

The first section of the condensing plant, to deal with 
33,000 lbs. of steam per hour bas just been installed; it is 
of normal surface ` condensing pattern, with compound 
steam-driven Edwards air-pumps, and а  motor-driven 
centrifugal circulating pump, the motor being rated at 
18 H.P., and of Westinghouse type. An additional pump 
is fitted in connection with the air-pumps, for the purpose 
of lifting the hot-well water to the oil filter over the feed 
tank previously mentioned. 

As a precaution against failure of the condensing plant, a 
21-in. atmospheric exhaust pipe is provided, connected to 
the exhaust steam main through an automatic valve. The 
condensing plant was manufactured by Messrs. Bertrams, 
Ltd., and supplied through the Sir Hiram Maxim Elec- 
trical and Engineering Co., the contractors for the whole of 
the steam, exhaust, feed and drain piping and condensing 
plant, 

The circulating water is drawn from the River Gipping, 
from which it flows into a well adjacent to the engine room, 
&nd passes to the condensing plant through 16-in. diameter 
suetion-pipes ; the condenser discharge is through 24-in. 
diameter pipes, returning to the river at some distance from 
the intake, 

On one side of the engine room is situated a battery room 
containing 124 cells, having a discharge of 280 amperes 
for 1 hour, or 100 amperes for 4 hours. This battery is 


used in conneetion with the light and power supply, and 
was made by the Tudor Co. 

A wide switchboard gallery runs down one side of the 
engine room, and a continuation round to the opposite side 
is intended for a pipe gallery. 

The main switchboard is constructed of white marble 
Some 


panels, and was supplied by the Electrical Co., Ltd. 
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Mam Ілентіна AND TRACTION SWITOHBOARD. 


23 panels are at present installed; comprising nine lighting 
and traction feeder panels fitted with knife switches and 
ammeters in the case of the lighting, and with circuit breakers 


and ammeters in the case of the traction panels, The ninth 
feeder panel is also equipped with earth current'and recording 
ammeters and rail drop; recording voltmeter,’ &c, 
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Win FEED PUMPS. 


One panel is provided with the usual Board of Trade instru- 
ments; two panels for the battery boosters, three battery 
panels—positive, neutral and negative—four balancer panels, 
two main lighting 
and two main light- 
ing and traction 
generator panels com- 
plete the principal 
board, behind which 
ample space is 
allowed for repairs 
and alterations. 

The main dynamo 
fuses and the meters 
for recording the 
total outputs of the 
dynamos are all 
arranged on  sub- 
sidiary panels fixed 
against the wall at 
the back of the main 
switchboard. The 
feeders from the 
Various points on the 
tramways and on the 
lighting distributing 
network are brought 
into the station 
through а tunnel 
which runs under the 
north end of the 
battery room. In 
this tunnel the 
cables are sup- 

rted on  porce- 
ain insulators, these 
in turn being 
attached to эп iron framing. At the point where the cables 
enter the basement of the engine room they аге carried 
up the wall to the back of the switchboard, being supported 
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by special cleats in this position. The cables from and margins are paved with granite setts; in the centre of 
the switchboard tofthe dynamos are taken down the ваше the town the paving is of wood, normal with the rest of the 

road surface. Messrs. Dick, Kerr & Со. 
were the contractors for the track work: 

The overhead equipment is arranged 
with side arm and span wiré con- 
struction, double trolley wire being 
used throughout. This, together with 
the sectional pillars, which are of the 
usual type, but with a small telephone 
box mounted above, was supplied by 
the British Electrical Equipment Co. 

The cars are 26 in number, of the 
single-truck double-deck type, with a 
seating capacity of 50 passengers, 24 
inside and 26 outside. The. British 
Westinghouse Co. were the contraetors, 
and supplied the whole of the electrical 
equipment, which includes two 30-H.P. 
motors per car. 

As sub-contractors, the Brush. Eléc- 
trical Engineering Co. supplied the car 
bodies and trucks, the latter being of 
their standard type, with  steel-tired 
wheels. The cars are fitted with elec- 
trical wheel and slipper brakes, the 
CoRNHILL, IPSWICH, SHOWING ТҮРЕ OF SIDE BRACKET IN USE ON TRAMWAYS. latter being arranged on the Brush 

pattern, with concentric spindle gear. 


wall, and into the pits under the 
dynamos by way of the engine room 
basement. 

At one end of the main switchboard 
are situated two subsidiary boards for 
controlling the station lighting and 
power circuits, these being supplied by 
Messrs. Hall & Hackblock, of Ipswich. 
A small switch panel for controlling 
the milking booster is arranged adjacent 
to the latter, under the gallery. 

The station lighting consists of ten 
l-ampere Nernst lamps, sundry incan- 
descents and an arc lamp in the boiler 
house, this also being carried out by the 
local firm. 

Turning to the tramways, in con- 
ection with which a handsome car-shed 
and workshop have been constructed 
adjoining the station buildings, there are 
some 104 miles of route in operation, 
principally single line with turn-outs, INTERIOR ОР Can-SHED. 


E 


constructed to a 3 ft. 6 in. gauge. 


T. *. 
, . Жу К 


M ITNT 


The car-shed is constructed with an 
open shallow basement, giving free 
access under all the tracks for examina- 
tion or repairs. 

The workshop, into which a track is 
laid from the car-shed, is of considerable 
size, and is spanned by a 5-ton hand- 
worked travelling crane, supplied by 
Messrs. Morris & Bastert, of Lough- 
borough. 

A suitable equipment of machinery is 
provided for dealing with car repairs, 
and is, of course, also available for 
any repair work in connection with the 
generating plant. 

A motor-driven track watering and 
brushing cart also forms part of the 
tramway department. 

The cable work in connection with 
both the lighting and traction under- 
takings has been carried out by 


xn 


Pi Ner О ай SES | Messrs. Johnson & Phillips, the system 

adopted being paper- insulated, lead- 

VIEW ОЕ STEAM-BALANCERS, BOOSTERS AND AUXILIARY SWITCHBOARDS. covered cables, laid solid in wood 
troughing. 

The track construction is of the normal type, 64-in. rails, Seven tramway feeders, three 1, three 15, and one 


weighing 90 lbs. to the yard, being employed, laid on a 2 sq. in. section, have been laid; the lighting feeders are 
concrete bed, 6 in. deep, and for the greater part the track mostly *8 sq. in. concentric cables, and the distributors are 
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uniformly, positive 12, middle 06, and negative 12 sq. in. 
arca. 

Turning to the progress which has characterised the first 
nine months of working, it is satisfactory to record that 
some 21,000 equivalent 8-с.р. lamps have been applied for, 
und that many тоге are in view. Included in the above 
amount is over 200 H.P. of motors, from which it will be 
evident that many Ipswichians have appreciated the great 


benefits of electrical driving, and with a 16 per cent. load . 


factor thus early in its history, we look forward contidently 
{о а record progress of the undertaking. 

In conclusion, we beg to express our indebtedness to the 
chief engineer and manager, Mr. Frank Ayton, and to those 
of his staff who во kindly assisted us in the preparation of 
this description. 


TRAMWAY AND RAILWAY NOTES. 


4 


(Continued from page 218.) 


Liverpool.—A report of the auditors to the City Council 
(Меввтв. Lewis and Mounsey) which has just been issued, contains 
a special reference to the tramways undertaking. The income for 
the year reported on is shown to have been £531,483, the net 
increase over the preceding year being £16,406. An amount of 
£190,020 was carried to the net revenue account for the year, as 
available for interest, sinking fund, rate aid, &c. The auditors 
express the opinion that the value of the assets on which deprecia- 
tion was necessary did not exceed £900,000. The sum of £64,161, 
which was placed to reserve, renewal, and depreciation funds 
account, was equal to 7 per cent. on that sum, and was in operation 
in addition to the sinking fund. In the opinion of the city engi- 
neer, ample provision was being made for depreciation, having 
regard to the renewal, reserve, and sinking funds, and to the 
manner in which the property was being maintained out of revenue. 
The city engineer, the consulting electrical engineer, and the 
general manager have reported jointly on the permanent way aud 
the overhead equipment of the tramways. They say that con- 
siderable benefit is expected to arise from the continuous welding 
of the rails. The life of portions of the heaviest traffic lines had 
exceeded the city engineer's original estimate, and it was probable 
that a life of 74 to 10 years would be obtained. A steel-tired wheel 
was being finished at the Lambeth Road works, which would cost 
50 per cent. less than the price at which such wheels could at 
present be bought, the life of which might be estimated at 60,000 
miles, the average mileage of chilled wheels at Liverpool now being 
$5,000. With regard to electrical equipment, the system adopted 


had proved satisfactory in work. Alterations had been made їп. 


small matters of detail in the overhead fittings by which the 
durability of the parts had been increased and replacement 
facilitated with a reduction in the cost of maintenance. 


Mandalay.—On July 2nd a service of electric tramways 
was formally inaugurated by the Lieutenant-Governor of Burma. 
The total length of the tramway is 6 miles of double track (3 ft. 6 in. 
gauge). Messrs. Dick, Kerr & Co. supplied the plant and carried 
out the work. Messrs. Kincaid, Waller, Manville & Dawson acted 
as consulting engineers. There are 24 cars. 


Middlesex.—Consent was given by the County Council 
on July 28th to the Metropolitan Electric Tramways, Ltd., recon- 
structing and widening, at their own expense, Angel Bridge, 
Edmonton. The plans must be approved by the county engineer. 

Intimstion is to be given to the London United Tramways, Ltd., 
that tramways will be permitted over the Middlesex half of Kew 
Bridge, provided (4) that the company pay 3 per cent. per annum on 
one-third of the total cost of that portion of the bridge and its 
approach ; (5) that the company maintain, repair, water, and scavenge 
the carrisgeway and footways; (c) that the company pay one-third 
the cost of all future structural repairs. A scheme for the proposed 
widening of Kingston Bridge, suggested on behalf of the London 
United Tramways, Ltd., was rejected, and it was decided to engage 
the services of an engineer to advise the Council on the question, 
and prepare а preliminary design. 

New York City.— Our New York correspondent writes : 
—“ The new power house of the Interborough Rapid Transit Co. at 
Eleventh Avenue and Fifty-ninth Btreet is approacbing completion. 
The building is practically finished, and already tbree of the fifteen 
12,000-H.P. generators are in position, and have been running in 
working order. The structure covers a space of 700 x 200 ft., and 
is of subetantial and pleasing architecture. On July 20th it was 
inspected, together with a portion of the new subway, which is to 
be opened on September 1st, by Mayor МасС!еПаз, Mr. August 
Belmont, tbe president of tbe Interborough Co.. Mr. John B. 
MacDonald, the tunnel contractor, Mr. Alexander Orr, chairman of 
the Rapid Transit Commissioners, and & large number of civic 
officials and engineers." 


South Shields.—A meeting of the Tramways Com- 
mittee of the Corporation was held on the 28th ult. to consider the 
amended tender of tho B.E.T. Co. Меввгв. Rowecliffe had written, 
stating that under the oonditions imposed by the Committee they 


were unable to submit an amended offer, and withdrawing their 
tender. The amended tender of the B. E. T. Co. offered, our cor- 
respondent understands, to find the whole of the capital required, 
and to construct and to work the tramways on a 42 years’ lease, 
undertaking to hand back the lines in good working order at the 
expiration of the lesse, free of cost, to take over the existing debt 
on the tramways, to seek powers to extend the lines to Harton, aud 
to undertake to give running powers over the lines now under con- 
struction to Jarrow from the Corporation lines. Reports were sub- 
mitted from various Corporation officials on the tender, and the 
grounds of objection were that:—(1) The lease was too long ; (2) 
No adequate consideration was offered for the use of tbe streets; 
and (3) The price to be paid for energy was too low. On the other 
hand, it was pointed out that the acceptance of the tender would 
relieve the Corporation of any monetary risk, and would enable the 
existing system to be reconstructed for electrical working and the 
extensions to be made at once, instead of waiting for the termina- 
tion of the present lease. Councillor W. E. O. Scott moved that 
the Tramway Committee should recommend the Council to regard 
the amended offer to construct as well as to lease as the basis for an 
agreement, апа that the Council instruct the Committee to settle 
the details of the agreement by conferonce with the company in 
accordance with the officials’ criticisms. This was eventually 
agreed to. Councillor Wylie has given notice to move at the похё 
Council mecting that the resolution giving full powers to the Com- 
mittee to obtain the best tenders be rescinded, and that the Council 
carry out a scheine of its own. 


TELEGRAPH AND TELEPHONE NOTES. 


Ilford Telephones.—The U.D.C. is considering the 
advisability of installing а system of municipal telephones for the 
town. 


Underground Telegraphs.— Lord Stanley stated the 
other day that the pipes in the anderground system of telegraphic 
cables to the North have been laid as far as Carlisle, and also over 
the Beattock incline. Wires in the pipes have been provided as 
far as Liverpool, Manchester, and Leeds, and are now being pro- 
vided in tho Warringtor-Carlisle section. The original section— 
viz., that between London and LBirmingham—traversed the area 
which bad suffered especially through storms in former years. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED 


Dominica-Martinique ee oe ee өө өө Мау 9, 1903 ee eo 
Bt. Lucia-Martinique ee ee ee өө ee May 9, 1903 ec өө 
Cayenne-Pinheiro m ee ee ee ee Aug. 13, 1909 .. өө 
Reissa-Issa (Yemen)-Camaran T ee e» Oct. 22,1902 oe sö 
Tarifa-Tangier ee . о ec eo ео ee 
Dakar-Konakry .. oe . Мау 18, 1904. .. ss 
Chio-Ténédos vs e. June 21,1904 .. ee 
Paramaribo-Cayenne .. .. July 13, 1904 ss 
.. July 26, 1904 . Aug. 2 


Assab- Massowah - ee 
cd LANDLINES, 
Bceoul-Maaampo.. s * se 5% e». Feb. 18, 1904 .. s 
Seoul-Gensan ee oe oe ec ee . Feb. 18, 1994 ee eo 
Anju-Ping-Yang.. ee ее ee eo ee Feb. 25, 1904 ee ee 
Ninguta-Vladivostock .. ae - өө .. March 2, 1904 .. ee 
Moulmein- Bangkok i» sie .. July 18, 1204. .. wis 
Rome-Constantinople .. oe T oe .. July 31, 1904 . Aug. 2 
Irkoutsk-Pekin ee e. • Aug. 2, 1904 oe oe 


Wireless Telegraphy.— Reuter reports from Washington 
that Mr. Roosevelt has approved tbe report of the Evans Commis- 
sion, awarding the control of the Government's coastal system of 
wireless telegraphy to the Navy Department, on the ground that 
it is part of the country’s defence, and of more importance to the 
Navy than to the Army, with the exception of those stations neces- 
sary for communication between army posts. The report recom- 
mends legislation to prevent private companics from interfering 
with the Government's coastal system. 

A dispatch from Cettinge says that Signor Marconi, accompanied 
by the Marquis di Solari, bas arrived at Antivari. '' Wireless 
telegraphy between Bari and Antivari will be establisbed within & 
few days." 


Wireless Telegraphy in America.— The New York 
correspondent of the Pall Mall Gazette s&ys:—" At present, the 
United States appears to be a favourite ficld for the promotion cf 
wireless telegraph companies. The efforts to sell shares and bonds 
of these corporations during the last two or three years have rivalled 
the work of oil and gold-mining promoters. It is safe to say that 
the capital of the alleged wireless telegraph companies combined 
runs into millions of pounds, while the expenditure for advertising 
matter has been very great. Naturally, the Marconi Co. is most 
heard of, for its boomers are giving it more publicity than any of 
its rivals. Although three years have elapsed since the principal 
Marconi station was erected in America, at Glace Bay, on Cape 
Breton, the use of wireless service has been practically restricted 
to distances of not over 100 miles. Thus far, no service has been 
established which in any way competes with the ordinary telegraph 
or telephone system. Apparently there is as little possibility of com- 
petition at present from wireless telegraphy for general business 
purposes, as when it was first introduced into the United States. 
A suit has been begun in the Supreme Court of New York against 
the Marconi Oo., asking that the corporation be placed in the hands 
of а receiver. The suit is brought by а shareholder named Gardner, 
who claims that the company is unable to pay its debts, and that 
its condition is such that it should be placed in the hands of the 
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. Courts. The total amount of ordinary shares is placed at £1,200,000, 
but the petitioner claims that its asseta are far less than this 
amount. The statement is made in the legal papers that a large 
portion of the money which has been paid for the shares of the 
company has been expended in advertising them for sale, and that 
the earnings are so small that they represent but little value.” 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Belgium.—August 10th. Tenders are being invited 
by the Belgium State Railway authorities at La Bourse, Brussels, 
for the supply and installation of the plant, &c., required for the 
electric lighting of the railway stations at Flenu - Central, 
Warquignies, Jemappes, and Quaregnon-Central. 


Bermondsey.—August 8th. Wiring of staircases and 
courtyards of the Falford Street Dwellings of the Council. See 
Official Notices July 29th. i 


Bulgaria.—August 13th. The Municipal Authorities 
of Phillippopolis are inviting tenders for the concession for 
the electric lighting of the town and for the construction and 
working of an electric tramway. ` 


Dublin.— August 23rd. 500 alternating-current meters. 
See Official Notices " to-day. 


London.—October 4th. Three electric car traversers 
for the L.C.C. See “ Official Notices" to-day. 


Leeds.— August 15tb. Two 1,000-Kw. turbo-alternators 
with condensers, exciters, and high and low-tension switchgear. 
See Official Notices” July 22nd. 


London.— October 4th. The L.C.C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Par- 
ticulars from Mr. G. L. Gcmme, County Hall, Spring Gardens, S. W. 


Manchester, August 30th.— Wiring and electric light- 
ing of transit sheds at the New Dock Works. See Official Notices“ 
July 29th. 


Newcastle-on-Tyne.—The Tramways Committee оп 
Monday last resolved to advertise for tenders for 20 new cars. 


Penang.—August l6tb. Steel rails, permanent way 
material, trolley voles, wire, fecder pillars, &c. See “ Official 
Notices " July 29th. 


Perth.— August 16th. 44 miles of tramways for the Cor- 
poration: permanent way, paving, and bondir р, overhead cauipment, 
cables, ducts, &c., cars and equipments, car depót building. 
See Official Not: ces July 22nd. 


P)lymouth.—Angost 15th. (J) Steam alternator; (2) 
Lancashire boilers with accessories, See (fficial Notices“ July 
15th. 


Santos (Brazil).—August 20th. Power house plant 
consisting of producer gas plant and ga:-driven alternators of a 
total of 400 xw., and transformers. See Official Notices July 
8204. ) | 


Wake field.—Angust 15th. The Wakefield and District 
Light R ilway Co. is inviting tenders for stor: s, tools, &c., for one 
year. Bee Official Notices " to-day. 


Warrington. — Avgust 16th. Cables and stoneware 
conduits for the Corporation. See ‘ Official Notices” to-day. 


OLOSED. 


Ashton-under-Lyne.—The В.С. has accepted the 
terder of Mr. G. Н. Coop, electrical engineer, of Ashton, for an 
inatallation of telephones at the new hospitals and nurses’ home, at 
£198. 


Bromley (Kent).—The T.C. has accepted the tender cf 
Messrs. Godfrey & Co., for the electrical installation at the refisa 
destructor works, at £634. 


Clyde.—The Trustees of the Clyde Navigation have 
accepted the tender of Messis. Stothert & Pitt, Ltd., Bath, for six 
electric стапев for the outer Lasin of Clydebank Dock. 


Halifax.—ThLe Corporation has accepted the tender of 
the Sloan Electrical Co., Ltd., fcr the supply of 10,000 pairs of 
arc lan р carbons, Conradty “ C" quality, at the price of £3 163, 5d. 
per 1,000 pairs. 


Horwich.—Tbhe U.D.C. has accepted the tender of the 
British Insulated & Helsby Cables, Ltd., for the supply of: cables, 


"Islington.— The В.О. has received the following tenders 
for the supply of tail rods for three 1,000-н.р. engines at the electric 
lighting station :— 


Musgrave & Co., Bolton .. T T АР . £186 1 
Wailes & Co., Euston Road ee vá бе .. 888 
Coombe, Barbour & Co., Belfast.. és „> . BTO 
Goodwin & Co., Southwark - sw $5 oe 915 


` Riohardsons, Westgarth & Co., Hartlepool .. 248 

Cook & Co., Manchester и ^ oo 245 

Renshaw & Co., Stoke-on-Trent. Vs e . 229 

VW. J. Oakley, 9, Walbrook, Е.С. (recommended). 210 

The Electric Lighting Committee has provisionally accepted the 

tender of Messrs. W. R. Renshaw & Co., Stoke-on-Trent, for the 

hire of 50 coal wagons at £7 58. per wagon per annum, for a 

period of 5 years, and a pro rata charge for additional wagons, not 
exceeding 25, for use during the winter months. 


Gloucester.—The Т.О. has accepted the tender of 


Metsrs, Mather & Platt, Ltd, fo? the supply of filtering plant at the 
electricity works, at £192. 


Pietermaritzburg.— Messrs. Pollock & Macnab, Ltd., 
of Bredbury, Manchester, have received an order for machine tools 
for the Pietermaritzburg Corporation’s cai-shed. 


1 
0 
0 
0 
D. Adamson & Co., Manchester .. 298 ; 
0 
0 
0 
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FORTHCOMING EVENTS. 


Saturday, August 6th.—At 2 p.m. North of England Institute of Mining an 
Mechanical Engineers. Annual General Meeting at Wood 
Memorial Hall, Newcastle. 

Wednesday, August 17th to 24th.— At Cambridge. The Annual Meeting of the 
British Association for the Advancement of Science. President: 
Mr. A. J. Balfour, М.Р. The tities of some of the papers to be read 
н the Engineering Section,” were given in our issue of July 

th. 


NOTES. 


The M.E.A.: A Complaint.— We have been nsked to 
publish the following copy of a letter which has been addressed to 
the Secretary of the Municipal Electrical Association :— 

" Dear Sir,— I am enclosing you cheque in payment cf my subemi p- 
tion. Kindly accept this as my last, for the following rea ons:— 

“I, in common with others, joined the Municipal Electrical 
Association, believing, as stated, that the Asscciation was for the 
binding together of municipal engineeis for mutual help, a’ d for 
the social advancement of same, both laudable objects if cari ied wut. 

" Without carping at the valuable papers that have been presented 
from time to time, and the work done by the Association, I am 
bound to a:k what hes the Association done for the social advance- 
ment of us аг a body? Why, since the date of inauguration ralaries 

id in every department of tLe profeision have gone lower and 

ower. Posts are advertise“, and men are asked what they will 
accept, nct what will be paid. Chief engineers are advertised for 
(Bray), and then, as а catch, the most likely man is offered £50 les 
(and accepted) than the amount stipulated. There is a case in point, 
and, as far as I know, no nctice is taki n of such flagrant cases by the 
Astociation promoted to protect our interests. While not wisbiog 
it to be in any sense ‘A Workmen's Union,’ it shou'd, I thir k, make 
an effort to impress on committees the fact that the men they are 
engaging are miles above the workmen who are under their dire.- 
tion and worthy of their pay. | 

“It is practically impossible for the Associa'ion to carry out its 
duty it both employer and employed are mixed up. The interests 
of Chairmen of Committees and their exgineers, fcr irstance, are 
not identical ae far as salaries are concerned. In the сае, too, of 
the assistante, the time spent at the annual meeting is often out of 
their annual holiday, and at their own expense. In the case of tbe 
engineers and chairmen it certainly ів not; the ratepayere have to 
foot the bill. I trust you will forward this protest to the right 
quarter. 

" [ am, jours, &c, 
" OHIEF ASSISTANT." 


A Revived Power Project in Southern India.— 
Somebody or other has ancarthed tte report of the Commi sion 
over which Colonel Pennycuick presided in 1893, which concerae 1 
itself with the possibility of utilising the power from tke Periyar 
river in the Madras Presidency. Situated nearly 350 miles from 
Madras, the Periyar Falls were some 70 miles from the neareat 
railway line. The power going to waste was nagnificent, A mini- 
mam flow of 600 cb. ft. of water per second the whole yesr rvucd, 
wi'h an available fall of 1,200 ft, would yield 60,000 mrp. 
Prof. Unwin was unable to proceed to India to carry out 
investigations on the spot; instea*, a pertinent and valuable 


mon g aph appeared in the addenda to the report over his s g- 


rLature. After advocatirg Girard turbines, or tangent wheels, in 


place of the Pelton whesis, which the Public Works D. partment . 


favoured, Prof. Unwin referred to the cost of trausportirg 
machinery up country, aud tbe cost of canals, pipe“, and buildiags, 
pointing out that this might be expected to vary between 80 and 
160 rupees per horse power of the generating station. In conclud- 
ing his remarks, Le pointed out that the problem of the Periyar 
is essentially a problem of findi: gan application for a very large 

uantity of power. The hydraulie part of the problem is the least 
donbtta and least dificalt. The distance of the site of generating 
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the power from places where it сап be easily applied is the most 
serious obstacle to be met.” Prof. George Forbes, who was also 
consulted, proposed 5,000 н.р. two-phase unite, with transmission at 
30,000 or 40,000 volte, and а frequency of 50 cycles per second. 
Allowing for 30,000 as the specified voltage, Prof. Forbes estimated 
the capifal expenditore per horse-power delivered at the works 
switchboard at £4, while, delivered in Madras at а 100 per cent. 
load factor, it would Be increased to £34. The lower (and more 
probsble) load factor of 25 fer cent. at the Madras end would 
involve an initia! capital expenditure of £42 Зв. per н.р. Of the 
probable outlets for the power, Prof. Forbes suggested the lighting 
of Madara, Trichinop»ly, and Madras. Factories, too, might be 
attracted to sites about 100 miles north of the generating station, 
and aluminium refining (concerning which the late Sir W. Roberts 
Austen also prepared an appendix to the report) might spring up. 
Electric power might aleo replace steam for the driving of the 
electric tramways in Madras, and the electric locomotive might 
be introduced upon the railway lines in the south of Madras. 

One copy of this report was filed in London. Other copies have, 
in all probability, grown dusty in official pigeon-holes in India, and 
the disinterring of one or other of these has apparently occasioned 
the Madras Government's appointment of Major Lotbiniére, Б.Е, 
to investigate the possibilities of the finding of a remunerative out- 
put for the unutilised power of the Periyar Falls. On the strength 
of Major Lotbiniére's appointment, some of the Indian non-tech- 
nical papers are painting (verbally, of course) pictures of ''elec- 
tricity on tap all over the Madras Presidency within a radius of 
some 300 miles from the source of generation "!! 


The Eleetrieal Installation at Yarrow & €o.s 
Shipyard.— On July 27th a number of members of the Society of 
Engineers visited the shipbuilding and engineering works of 
Messrs. Yarrow & Co., at Popler. Electrical driving has been 
adopted in the works, the main motive power being supplied by 
three Bellias & Morcom compound condensing engines, which drive 
three Parker dynamos direct, each dynamo being capable of an out- 
put of 430 amperes at 210 volts, Steam is supplied by three 
Lancashire boilers. Over the boiler house is a cast-iron tank in 
which is a Ledward evaporative condenser. The drainage from the 
main roofs is collected in the tank and is used for condensing 
purposes, an economy іа the use of the town water thus being 
effected. Most of tbe macbiae tools in the various shopsare of the 
latest pattern and are placed in groups, esch line of shafting being 
driven by its own motor. The shafting is 3 in. in diameter and 
runs at 140 revolutions per minute. The larger machines which ате 
not continuously at work are driven by independent motors. The 
shops are fitted throaghout with electric travelling cranes made by 
Messrs. Adamson. The sir-compressing machinery is also driven 
electrically, a very complete pneumatic system being laid down 
throughout the works. There are arrangements fer delivering com- 

eseed air on beard vessels in course of construction on the river 

ок. The principal tools are fitted with pneumatic hoists. There 
is aleo a complete installation of hydraulic plant, which bas been 
specially designed for the construction of the Yarrow water-tube 
boiler. Electric lighting is partially used in the establishment, the 
current being produced by the tame dynamos that sopply power; 
the circuits, however, are kept separate. The shops are heated 
by steam which is taken from the main boilers, and the various 
departments are all in telephonic communication. These new 
worke, which give employment to about 1,200 men, are of such 
capacity and so advantageously arranged that Messrs. Yarrow are 
enabled to carry out on the same premises nearly the whole of the 
operations connected with the building and engining of the vesiels 
they construct. 


Electricity Works Tables.—The following additional 
data bave been received :— | 


Lospow.—IsLinaton.— Voltaze, 100, 2.0 aud 400 v. Total capacity, 
3,600 KW.; max. load, 2,255 kw. Battery, Tudor, 100 kw. 
Add feeders concentrio, distributors triple-conc., В.Т. & Н. 
paper-insd. laid solid. Total capital outlay, £393,172. Рг. 
Itg., 87,067; pb. ltg., 8,688; motors, 7,000; total connections, 
102,755, all in equiv. 8-c.P. lamps. Increase, 16 per cent. 
Prices charged, pr. leg., 7d. and 4d, or 5d.; pb. Itg., 34d. ; 
power, 2d. to 13d.; htg., 2d. Special daylight supply, 2d. 
per unit (two-rate meter). Units sold, 2,867,647. Ave. price 
obtd., 857d. Works costs, 1 74d. ; total costs, 2°21d. 

Br. Panokas.—Total capacity, 6,390 kw. Max. load, 3,193 Kw. 
Total capital outlay, £460,368. Pr. Itg., 77,366 8-о.р.; pb. 
ltg., 8 arc; motors, 56 = 484 B. H..; total connections, 
38,772 eq. 8-0.P. Increase, 158 per cent. Price for pb. Itg., 
3d. per unit inclasive. Units sold, 4,730,341. Ave. price 
obtd. (ex. pb. 1tg.), 3 97d. Works costs, 1:209d.; total costs, 
1:627d. 

WoLvERHAMPTON.—Pr. Itg., 50,160 8-c.P.; pb ltg., 53 arc, 38 inc. 
= $63 8-c.». Motors = 13,259 8-c.p.; total connections, 
64,382 8-o.P. Increase, 18 per cent. Price for traction 
reduced to 144. Total units sold, 1,971,794. Ave. price 
obtd , 2:582d. Works coste, 921d.; total costa, 1°735d. 


The Junior Institution of Engineers.—This year's 
summer mee'ing їз to be held in Germany, Düsseldorf beiog the 
first stopping place. On Saturday, August 13th, the Exhibition 
will be visited, aud on Monday there will be an excursion to 
Oberhausen for viewing the works of the Gutet offnungshutte (blast 
farnacer, steel works, &c.). The Benrather Crane Works will also 
be seen. Oa Tuesday the Elberfeld-Barmen mono-rail suspended 
railway is to be inspected in the morning, and in the afternoon the 
members iproceed to Hanover for the purpose of visiting onithe 


following day Messrs. Körting Bros.’ works, the Hanover engine 
works, and the works of the Westinghoure Brake Co. Th ay 
morniog will he spent at Hanover, and ia the afiernoon Berlin will 
be reached.. Here, on Friday, the overhead and underground rail- 
way will be seen, including car-sheds. generating station, &с.; also 


` the Charlottenburg electrical engiaeering works of Messra Siemens 


and Halske. Saturdav, August 20th, will be spent in visiting the 
Mariendorf works of th» Imperial Conticental Gas Association, and 
the Royal Technical High School at Charlottenbarg. The members 
leave Berlin on the Monday for Leipeic, remaining there till 
Wednesday, when they go on to Frankfurt-on-Main to visit on 
Thursday acd Friday, by invitation of Mr. W. H. Lindley, M. I C. E., 
the manicipal works, with an excursion to Homburg. Oa Saturday, 
August 27th, the retarn journey to England will be made, to include 
the Rhine from Brebrich to Bonn. 


Gas Explosions in Street Boxes.—in the House 
of Commons the other day Sir T. Dewar arked the Home Seoretary 
whether his attention had been called to an accident in Regent 
Street on Thursday, the 21st ult, occasioned through gas e:caping 
iato a telegraph inspection chamber, and coming into contact with 
a leakage in an electric wire, and would he state whether any 
explosions arisiog through leakage of a similar character bad been 
reported by the police during the last two years. Mr. Akers-Doaglas, 
in reply, eaid that he was informed by the police tbat, во far as they 
were aware, there were, within the Metropolitan Police District, 
during the two years ended June 30th last, 21 explosione of a 
character similar to that mentioned in tbe question. The 
explosions resulted in injury to 11 persons and in the death of 
two horses. 


A Melbourne Protest.—The Sydney Doily Telegraph 
for June 16th says:—''At a meeting recently held of all the 
principal electrical firms represented in Melbourne, it was 
unanimously agreed that a protect should be seut tothe Minister 
for Railways against tte selection of Mr. Bradford, an employé of 
the representatives of the Westinghouse Electricard Mauufactariag 
Co, as an expert to advise the Government with regard to the 
installation of electric traction on the suburban railways of 
Melbourne. Apparently, no attenticn was paid to the protest, as it 
is learned that Mr. Bradford has been definitely appointed to the 
p! sition.” 


Derby Technical College.— Derby T.C. has decided to 


fit up an electrical engineering laboratory at the Technical College 
at a cost of E570. 


Appointments Vacant.—The Marylebone B.C. has 
decided to again adveitise for an electrical engineer at £600 a 
year; lecturer in electrical engineering for West Ham Municipal 
Technical Institute (£200); junior demonstrator in engineering for 
Sunderland Technical College (£150). 


Specitic Volume of Superheated Stea m.— Accordirg 
to Schmidt, Hirns' experiments on superheated steam may be pot 
into a formula as follows :— е 


8. = 0:59276 “414 * T 


where р ів the pressure іп pcuncs per square inch, з. ів the volume 

in cubic feet per pound, and T is the temperature in degrees F. Fer 

metric units, | 
v Р = 0:004683 (263 + T) 


where v is tbe volume cf 1 kg. in cubic metres, P = pressure in 
kg. per square ccn!imetre, and T = temperature Centigrade. 


The lufluence of Frequency upon Electrolysis with 
an Alternating Current.— According to a paper read by MM. A. 
Brochet and J. Petit befcre the Académie des Sciences, the usual 
view that frequency exeita a considerable influence upon the 
electrolytic reactions given by an alternatirg current, and that the 
amount of the products recovered at the electrodes decreases greatly 
as the frequency rises, is not generally true. Frequency only plays 
a smell part in the process in a few special cat es, such as the dis- 
solution of iron and platinum in pota:sium с) anide, and of lead in 
sulphuric acid. With nickel and cobalt, the «ffect of altering the 
frequency of the current is very conspicuously in the opposite direc- 
tion to that which has hitherto been held to be the case. The 
authors’ obt ervations show that an alternating current exhibits 
special electrolytic properties which are quite different from those 
of a dircct current. i 


Electrolytic Production of Caustic Alkali.—H. M. 
Granier has taken out a French patent for a process uf making 
caustic alkali by electrolysis in which the formation of hypo- 
chlor.tes and chlorates is claimed to be prevented. The electro- 
ly sing vessel ie provided with a diaphragm, and the anode consists 
of copper (ref accpper alloy. The electrolyte is a solution of an 
alkaline chloride which becomes saturated with copper chloride. Tha 
chlorine that is evolved at the anode attacks the copper, forming 
more copper chloride in the state of ponder; this is eventually 
removed, and treated with strong sulphurio acid to convert it iuto 
copper sulphate, while the hydrochloric acid simultaneously 
libe: ated is collected. 


Electric Shock Fatalhy.— It is reported that a labourer 
at the Acklam Ironworke, named Alfred Jones, 27, was killed 
on July 28th. He was breaking iron ore, and a pieoe of ore got 
wedged in some timber. Whilst trying to remove it, he slipped, 
and, in attempting to save himeelf, grasped at an electric [мор 
On the current beingiswitched off, it was found that he waa dead, 
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Attorney-General v. Urban Electric Supply Co.— 
In the Chancery Division of the High Court of Justice on Tuesday 
and Wednesday last, Mr. Justice Joyce beard а motion by the 
Attorncy-General and the Weybridge Urban District Council to 


restrain the Urban Electric Supply Co., ite officers, servants, con- 


tractors, workmen, or agente, from supplyiog electrical energy for 
their power station at Weybridge, beyond the area of the Urban 


District Council; and, further, to restrain the defendants from . 


breaking up streets or parts of streets in the said urban district for the 
purpose of laying down electric cables, surface lines on distributing 
mains, to supply or transmit electrical energy outside the said 
urban district until judgement in the action had been given, or until 
further order. 

On behalf of the plaintiffs, Mr. Hughes contended that what had 
been done by the defendants in supplying the Walton Urban Dis- 
trict Council with energy was а breach of the provisional order. 

Mr. Younger, K.C., appeared for the defendants, and contendcd 
that his clients had a right under the Act to supply Walton as a 
Jocal authority having power to light its own district. 

Mr. Justice Joyce in the result held that the plaintiffs were 
entitled to an injunction to restrain the defendants from, in or by 
the exercise or uge of any powers conferred this order; or by 
means of lines or works laid down or erected under such powers, 
supplying energy outside the area of supply, and also making use 
of any powers conferred by the order for the purpose of supply. 

The injunction, it was stated, would not issue until August 12th, 
and a number of steps to be taken by the defondants were 
referred to. 


Belfast Corporation Tramways Bill.— This Bill 
came before the Unopposed Committee of the House of Commons 
on Wednesday. Mr. Cripps, of Messrs. Dy aon & Co., the Parlia- 
mentary agents to the promoters, said that the purpose of the Bill 
was to empower the Corporation to construct tramways within tho 
City of Belfast; there were no tramways outside the city. The 
promoters also took power to acquire, by agreement, the under- 
taking of the existing company. The Corporation would elec- 
trically equip the tramways, most of the existing lines being worked 
by horse traction. Up to the present time the company had not 
done anything in the way of electrifying their system. Mr. 
Minsball, the engineer to the scheme, submitted and explained to 
the Committee plans of the proposed tramways and tramway rc- 
construction. The preamble of the Bill was found proved, and the 
measure was ordered to procced. 


Naval Boilers.—The Committee appointed by the Lords 
Commissioners of the Admiralty, in September, 1900, have com- 
pleted thcir investigations and experimental trials, and havo 
furnished their report, which has been issued as a Parliamentary 
Paper. The Committee point out that ia their reports of 1901 and 
1902 they expressed the opinion that four different types of water- 
tube boiler, viz.:— (a) Babcock & Wilcox; (b) Niclausse; (c) Dürr; 
and (4) Yarrow large-tube, were sufficiently promising to justify 
their usc in His Majesty’s Navy in combination with cylindrical 
boilers. Having concluded their experimental investigations, they 
are now satisfied that two of these four types, viz., the Babcock and 
Wilcox, eimilar to that tried in the Hermes, and the Yarrow large- 
tube, similar to that tried in J/edca, are satisfactory, and are enit- 
able for use in battleships and cruisers without cylindrical boilers. 
For the present, the Committee unanimously recommended both 
types as suitable for Naval requirements. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with tha 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—Mr. Lovis J. Worr 
has been appointed a:sistant electrical engineer by Faversham Т.С. 

Mr. A. J. C. DE Renz, lately shift engineer at the Heckmond- 
wike Electricity Works, has been appointed shift engineer at 
Rochdale Corporation Electricity Works. 


Electric Tramway Officials.— Stoke-on-Trent T.C. 
has granted an honorarium of £36 158. to the borough surveyor and 
his staff for extra services rendered in connection with the electric 
tramway to Newcastle-under. Lyme. 

Derby T. C. has been recommended by the Tramways Committee 
to increase the salary of the tramway manager, Mr. Е. HARDING, 
from £175 to £200 per annum, with a further increase of £25 on 
August 3rd, 1905. 

The Gloucester T.C. has granted an honorarium of £500 to the 
surveyor for extra services rendered in connection with the electric 
tramways, and £200 to be divided between the assistant surveyor 
and other members of the surveyor's staff, 


General.—On the occasion of the Molesey Amateur 
Regatta, Mr. J. CLITroN Ковімвом, managing director of the 
London United Tramways, Ltd., received a large company to a 
garden party at Garricks Villa, Hampton-on-Thames. After 


luncheon, the company watched the progress of the regatta from 
the lawn, where the winning post was situated. 

Mr. E. J. Jewnrnes, of tne St. Pancras undertaking, bas been 
appointed electrical accountant to the Marylebone Borough 
Council. E 

The death occurred at Liverpool on July 26th of Mr. W. H. 
WALMESLEY, manager at St. Helens for tho National Telephone 
Co., and formerly at Stockport. He died after an operation. : 

As a memento of the opening of the electric tramways at 
Gloucester, the chairman of the Tramways Committee (Mr. R. 
FREAM) has been presented by the Corporation witb a replica of one 
of the new care in silver and polished oak, designed as а smoker's 
companion. Mrs. Fream received a five o'clock tea service and 
gold bracelet. , f 

The official circular of the Tramways and Light Railways’ Associa- 
tion records the death of its honorary auditor which occurred on 
July 19th. Mr. J. G. B. ELLIOTT, who has been associated with tram- 
way matters for over 20 years, was secretary of the old Tramways 
Institute of Great Britain and Ireland. 

It is announced that Miss Monsn, a niece of the inventor of the 
Morse telegraph apparatus, has just taken the degreo of Doctor of 
Philosophy Afagna cum laude at Jena. She is the first lady to 
receive that degree from the University, 


NEW COMPANIES REGISTERED. 


Bowen’s Electric and Motor Boats, Ltd. (81,645).—Thie 
company was registered on July 25th, with а capital of £20,000in £1 shares 
(10,000 preference), to acquire the freehold yacht building and electrio works on 
Eel Pie Island, Twickenham, to adopt an agreement with K. Bowen, to соп. 
struct and establish on Eel Pie Island or elsewhcre a dock with patent and 
other slips, workshops, buildings, machinery, warehouses, and other conveni- 
ences, and to oarry on the business of builders of, and dealers in, launches, 
yachts, ships, or boats of all kinds, whether propelled by electricity, steam, or 
other power, carriers of passengers and goods, &c. The first subscribers (each 
with one share) are:—K. Bowen, Island Works, Twickenham, engineer; W. E. 
Mould, 241, Underhill Road, East Dulwich, S.E., clerk; W. J. Walters, 74, 
Claude Road, Leyton, clerk; W. A. Lawder, 7, Laurence Pountney Hill, E.C., 
chartered accountant; G. F. Wallace, 7, Laurence Pountney Lane, E.C., 
mining agent; J. W. Young, 7, Laurence Pountney Hill, E. C., accountant; and 
N. L. Woodin, 7, Laurence Pountney Hill, E.C., clerk. No initial public issue. 
The number of directors is not їо be less than two nor more than five; the first 
are К. Bowen, С. G. M. Adam, and Н. Pritchard; qualification, £500; remune- 
ration as fixed bythe company. Registered oftico, Northumberland Chambers, 
28, Northumberland Avenue, W.C. 


Rufino and Bahia Blanca Co., Ltd.. (81,656).—This com- 
pany was registered on July 25th, with a capital of £100,000 in £10 shares, to 
adopt an agreement with G E. Church and J. Pelleschi, to acquire or construct, 
equip, maintain, and work railways, . lines, telephones, and 
other means of communication, &c., in the Argentine Republic or elsewhere, to 
acquire running or other powers, rights or easements over any railways, tram - 
ways, electric wires, and the like, to acquire, sell, let, cultivate, turn to account 
and deal in and with land, mines, minerals, and other property, to promote the 
development of the district, traversed by any carriers of passengers and goods, 
and transmitters of messages, to construct and maintain wharves, piers, jetties, 
docks, stores, warehouses, roads, bridges, channels, and other public or private 
works and conveniences, &c. The first subscribers (each with one share) are :— 
G. E. Church, Dashwood House, E.C., C. E.; W. D. Coggeshall, 22, Upper Phil- 
limore Gardens, W., C. E.: C. Smith, Harpenden, Herts, C. E.; W. H. Avery, 23, 
Cambridge Road, Southend, clerk; G. E. Baunders, 51, Larkfield Road, Rich- 
mond, clerk; J. Н. Chapman, 58, Algernon Road, Lewisham, S. E., clerk; and 
E. S. Harper, 97, Keslake Road, Kensal Rise, W. No initial public issue. The 
number of directors is not to be less than three or more than seven: the sub- 
scribers are to appoint the first; remuneration, £1,000 per annum, divisible. 


Morris Hawkins Electrical Co., Ltd. (81,691).—This! com- 
pany was registered on July 27th, with a capital of £11,000 in £1 shares, to 
adopt an agreement with the Morris Aiming Tube and Ammunition Co., Ltd., 
and to carry on the business of electricians, electrical, mechanical, sanitary, 
gasand water engineers, ironmongers, makers of electric tramcars, motor-cars, 
carriages, cycles, and vehicles, manufacturers of dynamos, telephones, bells, 
electroliers, lamps, and other electrical fittings and accessories, фо. The first 
subscribers (each with one share) nre:—Capt. J. W. Reid, 80, Park Avenue, 
Bedford; 8. Waymouth, 19, Kidbrook Park Road, Blackheath, gentleman; 
8. H. Webster, 89, Portsdown Road, Maida Vale, W., director; W. C. Luff, 
Malvern Villa, 28, Totteridge Road, Enfield Lock, secretary; A. J. Н. Wyatt, 7, 
Rutland Road, Bedford, engineer; T. Hawkins, Upleadon, Upton Road, Wat- 
ford, engineer; and A. Redsgaw, 18, Aysgarth Road, Dulwich, S. E., assistant 
secretary. No initial public issue. The first directors are T. Hawkins and the 
existing directors of the Morris Bia gs and Ammunition Co., Ltd, 
Registered office, 17, Charing Cross Road, W.C. 


Bastian Mercury Vapour Lamp, Ltd. (81,674).—This company 
was registered on July 27th, with a capital of £20,000 in £1 shares, to acquire 
the benefit forthe United Kingdom and Isle of Man of certain inventions from 
Bastian & Partners, Ltd., to adopt an agreement with the said company 
and С. O. Bastian and A. E. Salisbury, and to carry on the business of mercury 
vapour lamp manufacturers, electricians, &c. The first subscribers (each with 
one share) are:—C. O. Bastian, 75, Brondesbury Road, N. W., electrical engineer: 
F. H. Trask, 27, Upper Marylebone Street, clerk; A. E. Salisbury, 64, 
Pemberton Gardens, N., electrical engineer; H. M. Graham, 147, Leadenhall 
Street, E. C., chartered accountant; R. Rumney, 89, Victoria Street, B.W. 
agent; Н. E. Mckrell, 89, Victoria Street, S.W., electrical engineer; and J. 
Robertson, 44, Union Road, Clapham, clerk. No initial publio issue. Bastian 
and Partners, Ltd., may nominate two directors ; remaindcr to be appointed by 
the signatories. Registered office, 89, Victoria Street, S.W, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Robertson Electric Lamps, Ltd. (39,316).—This company’s 
annual return was filed on May 25th, when 4,500 shares had been taken up out 
of a nominal capital of £50,000 in 5,000 shares of £10 each. £10 per share has 
been oalled up on 4,400 shares, resulting in the receipt of £44,000. £1,000 is 
considered as paid on 100 shares. Mortgages and charges: £10,000. 
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Calcutta Tramways Co., Ltd. (14,764). — This company's 
annual return was filed on June 15tb, when 102,268 shares had been taken up 
out of a nominal capital of £525,000 in 105,000 shares of £5 each. £5 per share 
has been called up on 44,088 shares, resulting in the receipts of £326.240 |? in- 
cluding payments in advance). £185,100 is considered as paid on 58, 180 shares, 
Mortgages and oharges: £350,000, 


United River Plate Telephone Co., Ltd. (23,654).—This 
company's annual return to July 5th has been filed. 68,983 ordinary and 40,000 
preference shares have been taken up out of a nominal capital of £1,000,000 in 
10,000 ordinary, 40,000 preference, and 90,000 unclassified shares of £5 each. 
£5 per share has been called up on 42,000 ordinary and 40,000 preference, and 
£2 10s. per share on 10,983 ordinary, resulting in the receipt of £113,067 10s. 
(? including payments in advance). £80,000 is considered as paid on 16,000 
ordinary shares, Mortgages and charges: £179,947. 


Blackheath and Greenwich District Electric Light Co., Ltd. 
(47,875).— A trust deed dated June Srd, 1904, to secure debenture stock to an 
amount not exceeding the paid-up share capital from time to time, and being 
supplemental to a deed of August 8rd, 1900, securing £120,000 debenture stock, 
has been registered. The present deed is stamped to cover £30,000 making a 
total of £150,000 covered by stamp duty). Property charged by trust deed of 
1900; freehold land and hereditaments at Blackwell Point, East Greenwich, 
leasehold premises at the rear of 23, Westcombe Terrace, London, on the north 
side of Blackheath Park, Charlton, at Morden Road, Charlton, at Brandrum 
Road, Lee, and at Burnt Ash Koad, Lee, and the company's undertaking and 
property, present and future, including uncalled capital. The supplementary 
trust deed contains & covenant by the company to complete the purchase of the 
undertaking of the Crystal Palace District Electric Supply Co., Ltd., and then 
to assure to the trustees the freehold and leasehold hereditaments of the said 
Crystal Palace District Co., and all freehold and leasehold hereditaments which 
the company may afterwards acquire. Trustees: Н. R. Beeton, 18, Austin Friars, 
E. C.; and W. R. Davies, 10, Moorgate Street, Е.С. 


Reliance Works Co., Ltd., electric and general engineers, 
Southampton, (81,358).— £1,000 debentures, created and dated July 8th, 1904, 
charged on the company’s property, present and future, including uncalled 
capital, have been registered. No trustees. 


Robertson Electric Lamps, Ltd. (39,316).—This company's 
annual return was filed on May 25th, when 4,500 shares had been taken up out 
of a nominal capital of £60,000 in 5,000 shares of £10 each. £10 per share has 
been called up on 4,400 shares, resulting in the receipt of £14,000. £1,000 is 
considered as paid on 100 shares. Mortgages and charges: £10,000. 


Evershed & Vignoles, Ltd. (43,206).—This company's annual 
return was filed on July 2nd, when 2,700 shares had been taken up out oí а 
nominal] capital of £30,000 in £10 shares, and £27,000 һай been received. 
Mortgages and charges : £14,000. 


Lisbon Electric) Tramways, Ltd.  (62,983).—This company's 
annual return was filed on June 27th, when 500,000 ordinary and 422,053 prefer- 
ence shares had been taken up out of а nominal capital of £1,000,000 in 500,000 
ordinary and 600,000 preference shares of £1 each. All the shares are considered 
as fully paid. Mortgages and charges: £500,000. 


A. Hirst & Son, Ltd. (57,889). —ТЬіѕ company’s annual 
return was filled on June 20th, when 100 preference and 310 ordinary shares had 
been taken up out of a nominal capital of £5,000, in 100 preference and 400 ordi- 
naryshares of £10 each. £10 per share has been called up on 100 preference 
and 10 ordinary shares, resulting in the receipt of £1,100. 13, O is considered 
as paid on 900 ordinary shares, Mortgages and charges: £2,000. 


Barnaby & Co., Ltd., electricians, Rotherham (74,881).—A 
debenture created 18th, and dated July 19th, 1904, to secure £250, charged on 
the rte undertaking and property, presentand future, including uncalled 
Верна. as been registered, Holder: Mrs. L. Collins, 16, Damer Street, 
Sheffield, 


Bastian Meter Co., Ltd. (53,304).—Issue on July 18th of 
£100 debentures, part of series authorised of April 22nd, May 23rd and June 
lOtb, 1901, to secure £6,000, charged on certain land, with premises thereon 
known as 24, Bartholomew Villas, at Kentish Town, and the company's other 
assets, present and future, including uncalled capital. Trustees: Н. A. Saunders, 
Chesterfield, and D. J. Cowles, Manor House, Felixstowe, Previously issued of 
same series: £5,350. 


Boardman Electrical Patents, Ltd. (68,712).—This company's 
annual return (made up to January 14th) was filed on June 21st, when 1,000 
shares had been taken up out of a nominal capital of £2,000 in £1 shares. 
£1,000 is considered as paid. Mortgages and charges: Nil. 


Auckland Electric Tramways Co., Ltd. (61,199).— This com- 

ny’s annual return was filed on May 26th, when the entire capital of £300,000 
in £10 shares had been taken up. £10 per share has been called up on 28,010 
shares, resulting in the receipt of £285,096. £4 remains in arrears. 411,900 is 
considered as paid on 1,490 shares. Mortgages and charges: £85,100, 


Callender’s Cable and Construction Co., Ltd. (48,915) —This 
company’s annual return was filed on July 8th, when 85,000 ordinary and 
40,000 ference shares had been taken up out of a nominal capital of £500,000 
in 60,000 ordinary and 40,000 preference shares of £5 each. £5 per share has 
been called up on 15,000 ordinary and 40,000 preference shares, resulting in the 
receipt of £275,000. £100,000 is considered аз paid on 20,000 shares. Mortgages 
and charges: £200,000, - 


Heswall Electric Light Co., Ltd. (55,482).—This company's 
annual return was filed on June 14th, when 1,225 shares had been taken up 
and paid for in full out of а nominal capital of £1,500 in £1 shares Mortgages 
and charges: nil. 


Macartney, McElroy & Co., Ltd. (57, 101).— This company's 
annual return was filed on June 22nd, when 2.912 ordinary shares had been 
taken up out of a nominal capital of £60,000 in 5,000 ordinary and 1,000 prefer- 
ence shares of £10 each. £10 per share bas been called up on 2,592, and £28,920 
bas been reeeived, £200 is considered as paid on 20 ordinary shares. Mortgages 
and charges : nil. 


Van Raden & Co., Ltd., Electrical Engineers, Coventry 
(71 ,383).—A debenture, dated July 18th, 1904, to secure £1,500, charged on the 
company’s undertaking and property, present and future, including uncalled 
8 has been registered. Holder: Mrs. H. E. Robinson, The Elms, 

ventry. 


Electrolytic Alkali Co., Ltd., Farnworth-in-Widnes (64,360). 
—A trust deed dated July 9th, 1904, to secure £50,000 debentures created by 
resolution of even date, bas been registered. Property charged: Freehold land 
and hereditaments in Middlewich and the co ny's other assets for the time 
being, including uncalled capital. Trustees; Liverpool Mortgage Insurance 


Perth Electric Tramways, Ltd. (55,935).— Issue on May 18th 
of £500, and on June 28rd of £84,400 debentures, part of series created Decem- 
ber 22nd, 1908, to secure £50,000, charged on the beneftt of certain agreements, 
deposit, provisional order and Acts of Parliament, tramways, tramway under- 
taking, plant, &o., in Perth, Western Australia, Trustees; Lord А. Butler and 
J.B. Austen. Previously issued of same series, £100, 


British Electric Calibrated Fuse Co., Ltd. (78,488).—Issue 
on July Ard of £400 6 per cent. debentures, of а series created Decem- 


ber 4th, 1908, to Me 200 свете on the ges б чай апа 
ture, including unoall 0 80. 
Previously — of same series, 41,700, ы 
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ELECTRICITY SUPPLY ACCOUNTS. 


TuE returns of Manchester's near neighbour 


Salford for the eighth year's working are exceedingly 
Municipal favourable. The uphill struggle of previous 
Electricity years bas resulted in the earning of a sab- 

Supply. stantial surplus (£11,000) this year, and what is 


of more importance, in placing the departmen 
in an excellent position to carry on profitable buainess in future 
years. 

A glance at the figures shows all-round improvement, but more 
especially in traction and power supply; the latter, indeed, 
promises to become a special featare, some thousands of н.р. of 
motor connections baing in view. The working costs are an 
improvement on the very low figure of the previous years, assisted, 
no doubt, by the improved load factor, which has risen to 26`6 per 
cent. 

The financial result of over £11,000 must be very gratifying to Mr. 
C. D. Taite, the able head of the department, as also must the 
allocation of £8,000 of that amount, to depreciation and reserve. 

The prices charged are :—Private lighting, 4d. ; power, 2d. to 1d. 
per unit; and public arcs, 14d. per unit. 


GaNERAL STA?RMENT. 
For year ending March 31st— 1904. 1903. 


“чар oe PI ъъ ot 1 tae £e- ee [d i 


Total capital expended  ... T e. £530,447 £487,708 
Number of unite sold— 
P А {е 1 Lighting ode ATI 1,140,244 908,351 
vate варр'у Power.. 911,230 334.507 
Public lighting... T +e ii 179,082 150,328 
Traction ube ies id . . 5,251,055 3,370,434 
Total number of units sold. 7,451,617 4,763,623 
Equivalent No. of 8-c.P. lamps connecte 109,582 90,573 
H.P. of motors connected ... — Не 2,002 1,005 
Number of public lamps те sa 108 A. 108 А. 
Maximum load in Kw. jan ive 285 3,209 2,490 
Revenue account— | | "T Я 
Gross revenue ... T iis wo. £06813 £45,224 
„ expenditure... iss „% 423.952 421.179 
„ profit. . 442,861 424,045 
Average price obtained per unit 
Private lighting а ews “as 2:561. 3 091. 
Public lighting - TT iss 1:504. 1:29d. 
Traction E P 999 К 195d. 1 95d. 
REVENUE ACCOUNT FOR YEAR ENDING Marcu 31зт, 1904. 
Gross revenue... is ds .. £66,813 = 2 14d. per unit. 


Works and distribution costs (iuc. pub. Itg.) = ‘60d. „ 
Total working costs. s oe £23,952 = "77d. „ 


PROFIT STATEMENT. 


Interest on loans  ... ids De TN ... £16,020 
Sinking fund a wae evi "P € 15,066 
Balance carried forward ...  .... ies ids 11,775 
Gross profit ... e.» 42,861 

ACCOUNTS. 


ELECTRIC TRAMWAY 


THE annual report of Mr. Thomas Bowden, 


Newcastle- professional auditor to the Corporation, has just 
on-Tyne been issued. In this, considerable tpace is 
Tramways devoted to the financial position of the tram- 
Depreciation. ways. He there points out that, according to 


the Act, a portion of the revenue is to be 
applied for the purpose of making an allowance for depreciation. 
He says:—"It has been contended that the repayment of the 
borrowed capital over the authorised term is sufficient as a provision 
for depreciation, &c., and no doubt that much may be raid in favour 
of this argument, if it were definitely assured that the asset con- 
structed out of any particular loan had a ‘life’ equal to the term 
authorised for that loan. Experts, however, seem to be more or 
less unanimous in their opinions that the periods for which the 
loans have been obtained —тіғ., permanent way, 30 years; electrical 


. equipment, 20 years ; cars, 15 years—are considerably longer than the 


‘life’ of those assets, having regard to ordinary wear and tear, to say 
nothing of the possibility of ob olescence or antiquation. If this view 
be accepted—and, according to expert engineers, itis indisputable, it 
is absurd to suppose that an amount equal to the yearly contribution 
in reptyment of loans is a sufficient sum to set aside as provision for 
depreciation, exceptional renewals, and as а reserve against 
those changes entailing a considerable outlay of capital, 
which the advance of electrical science may render necessary 
at any time. With the exception of the loan repayments, 
(which may be regarded as equivalent to a contribution towards 
depreciation) no further depreciation is provided in the accounts 
submitted to me, nor have I been able to ascertain that any amount 
has been agreed to by the Committee.” He emphasises the fact 
that the matter is of the utmost importance, and ishould receive 
their earnest consideration, He continues: — The general manager 
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of the tramways and the city engineer presented а report on 
depreciation in March, 1903, and exprersed an opinion that, in 
addition to the loans repayment, depreciation should be provided 
for by the investment and accumulation of £24,700 annually.” The 
result of the application of this principle is that, after charging the 
advances made out of the city fund during construction, in addition 
to the interest and redemption during the running period, there 
is an adverse balance against the tramways undertaking of 
£19,856 8а. 11d. at March 25th last. He further suggests that if 
this basis of calculation is accepted, then the above loss appears to 
be the deficiency for which Sec. 93 of the Tramways Act, 1899, 
makes provision. He mentions that the sum of £14,768 158. 5d. 
has been paid to the city fond. The revenue statement is as 
follows :— 


ACCOUNT SHOWING APPLICATION OF REVENUE As AT Marcy 261n, 1904. 


Dr. 
To interest on loans from Dec. 16th, 1901, to 
March 26th, 1904 ee 9 ee ee ee 
To contributions in repayment of loans, Dec. 16th, 
1901, to March 25th, 2904 .. ВЕ is Ux 
To advances made out of City fund during con- 
struction, and for which no power exists to 
capitalise: 
Interest and redemption we si .. £20,098 2 6 
Other charges and intereat .. - T 949 4 11 


£57,179 0 1 
46,762 14 6 


To contribution to be invested annually as recom- 
mended in the joint report of the general 
manager of the tramways and City engineer, 
taking one year only.. T vs - 6x 


21.047 7 4 


24,700 0 0 
£149,689 1 10 


— 


Cr 


By balance of receipts over working and establish- 
ment expenses, and cost of maintenance for 
the period, from Deo. 16:1, 1901, to March 
25th, 1908 ane .. £69,462 10 1 


Less provision for rent of lands, income-tax, хо... 8,069 15 2 

— £66,362 14 11 

By balance from March 25th, 1908, to March 25th, 
1904 ee LE J ee ee ee ae ee 63,469 18 0 
129,882 12 11 

By balance being excess of expenditure over in- 
come for the 23 years endea March 25th, 1904 19,856 8 11 
£149,689 1 10 


——M—MÓÓÁ RR — 


CITY NOTES. 


City and South London Railway Co. 


Tur ordinary half-yearly meeting of the shareholders of tb is com- 
pany was held on Thursday of last week at the offices, 71, Finsbury 
Pavement, Mr. О. G. Mott in the chair. 
The CBAIBRMAN, in proposing the adoption of the report, said be 
‘was sorry that he had to meet the shareholders with a slightly 
reduced dividend ; but, on the whole, they felt that the result of 
the half-year һай been more favourable than at one time they 
feared might be the case. Considering that during tbe past half- 
year they had had the full competition of the electric trams as 
against four or five weeks in the corresponding period last year; and 
considering tbat during the latter part of the past half-year the 
weather was exceptionally fine, whereas in the corresponding period 
it was very unsetiled ; and further, when they remembered that this 
half-year they had һай to pay the full preference interest in con- 
nection with the money raieed to pay off the final instalment of 
the amount they had to pay for the site of St. Mary Woolnoth 
Ohurch—taking all these things into consideration, he thought the 
directors were to be congratulated that they were able to recom- 
mend payment of a dividend at the rate of 24 per cent. There had 
been a decrease in the number of passengers carried—exclusive of 
season ticket holders—« f 284,463, and in the amount received from 
them of £3,802. On the other hand, the season ticket revenue 
showed an increase of £1,804, and their rents bad increased by 
£516, to that the net decreare in the receipts was reduced to £1,567. 
Then they had a decrease in the expenditure of £1,350, and, deduct- 
ing that from the decreased receipte, the net revenue only showed а 
reduced balance of £217. After paying the full preference divi- 
dends, they were able to recommend the payment of 24 per cent. 
dividend on the ordinary shares, which was 4 per cent. less than 
last year. Asregarded tbe percentages, the working expenses bad 
been reduced from 46°37 last year to 45:6, which was very satis- 


factory, when it was remembered that it included not only the rail- - 


way, but the expenses of the lifte, which were very considerable. 
The expenses per train mile had been 1:29d. against 126d. last year. 
Locomotive charges were 4'58d. against 4'47d.—very much the 
sanie. Traffic expenses bad been 6 6d. against 63d. The receipts 
per passenger had decreared frem 1:88d. to 1°85d., a very emall 
diminution, but still one which had to be taken into account when 
millions of passengers were carried. The 1d. fares showed a ten- 
dency to incresse, and last year they formed, as nearly as possible, 
ore-half the whole traffic. The receipts per train had amounted to 
16s. 8d. against 16s. 1d. last year, and per train mile 28 7d. against 
2s. 64. 48. That was satisfactory, and they had been able to reduce 
the number of trains this year, and reduce tbe train mileage from 
620,000 to 589,000. The number of passengers per train had in- 
creased from 93:8 to 959. The tots] number of passengers carried 
exclusive of season ticket holders— was 9,226,987 against 9,511,450, 
but as they had had a large increase in the number of season ticket 
bolders, he did not believe there had been any material decrease in 
the number of passengers. They had been trying to cultivate the 


season tickets, and had issued monthly seasons, 3,309 being taken 
ont last year. It might have been expected that the querterly 
reason tickets would bave shown a decrease, but they had increased 
from 2,500 to 3,457. As to the Euston extension, the negotiations 
connected with it had been very laborious and very difficult to 
carry out, on account of the number of railways and public bodies 
that they had had to agree with. He wasglad to say that very satis- 
factory arrangements bad been made with all the parties, and there 
was only one little matter still under negotiation which he hoped 
would shortly be completed, and then they would be in a position 
t» consider the question of acquiring the necessary property and 
commencing tbe construction of the line. It bad been ssid by 
some perions in Parliament that the days of tube railways were 
over, and that they mu:tlo^k to the electric tram as the future 
means of locomotion. He did not at all agree with tbat view; 
rather he believed that tubs railways were now only in their 
infancy. There was no question that the electric trams were a great 
institution, and they were a great comfort and convenience to the 
vast masses of people living in the suburbs, but they were im- 
possible in crowded and congested streets, and it was certain they 
would never be permitted in the City. As, too, the ordinary road 
tre flic increased—as it was bound to do- there would be a tendency 
to diminish the speed of electric trams in fature years, and what 
the public wanted was speed. The tube railways had no such diffi- 
culties to contend with; but, instead, there was a tendency to in- 
crease their speed, and add to the comfort of ‘those who used them. 
Personally, he felt sure that the tube railways had a great future 
before them, and those who purchased the ordinary stock of their 
company at its present absurdly low figure, and locked it up for a 
time, would one day find that they had made a splendid invest- 
ment. | 

Mr. C. S. GRENFELL seconded the motion, and the report was 
adopted. | 


Anglo-American Telegraph Co. 


Мв Е. A. Bevan presided at the half-yearly meeting held last 
Friday at Winchester House. In moving the adoption of the 
report (see ELECTRICAL Review, Jaly 29th), he said that the war 
between Russis and Jspan had cast a gloom over commerce 
generally, and when business was bad the receipts of the company 
did not flourish. The shareholders would not, therefore, be sur- 
prised at the considerable diminution in the traffic receipts for the 
half-year. They had also earned £4,900 less from the Afínia. In- 
cluding this, there was a total decrease of £18,169 in receipte. On 
the other hand, the expenses of the Minia had been less by £3,306, 
bat the general working expenses had been a little more, owing to 
the normal rise in salaries. There was a decreased amount avail- 
able for dividend of £16,432. The figures were not cheerful, but 
they were Only shariog the lot of everyone around them. They 
bad had to undertake a thorough overbaaling of the cable-ship 
Min ia, which had served them well for 36 years, at a cost of about 
£20,000; £14,000 had been spent duriog the half-year, and about 
£6 000 would be paid next half-year, the renewal fund being debited 
for the purpose. A new ship would have cost £80,000, but they 
believed tbat: when this expenditure had been made she would 
be as cfficient, or more efficient, than ever, and might continue to 
gerve the company for a great many years to come. If they could 
have employed the Minia during the past balf-year, she could have 
earned 4 good deal of money by the repair of other company's 
cables. It bad been rather an unfortunate year in the breaking of 
cables. Unfortunately, some of their own cables also broke, and 
they had to charter another ship to mend them. The renewal fund 
had, therefore, also been debited with £7,515 under this head. 
They hoped when the Minia was returned to them in a few 
weeks, that she would be able to mend their own cables (they hoped 
that the breaks would be fewer than in the past half-year), and that 
she would also be able to earn money for herself. In regard to the 
renewal fund, there was a sort of understanding that when it 
reached the вош of one million sterling, they should only carry to 
that fund, so long as it kept up to the million, the interest earned 
by itself. The fund now amounted to £987,676, but the value of 
the securities was £33,989 less than their nominal value, leaving it 
at £953,687. £47,000 of this was held in the shape of cable stock 
and working expenses, as they had no working capital. Therefore 
they might say that the securities were worth just over £900,000, 
and they had about £50,000 in stock aud plant. This made 
£950,000, which was not so very far off the million, and with any- 
thing like gocd luck they should be at that figure at no very dis- 
tant date. Then it was the intention of the directors to keep it at 
that figure, and they would thea only credit that fund with the 
interest it earned. Tbe chairman then proceeded to explain, briefly, 
the main points of the pension scheme, which it was proposed to 
adopt. The scheme affects about 250 men, and GO усатв is men- 
tioned as the retiring age, with option remaining in the exercise of 
the directors to continue any employé beyond that period if thought, 
desirable. No individual pension will exceed +500 per annum, 
unless the directors think necessary inthe case of special employés, 
this reservation probably applying to only four officiale. The 
echeme had been estimated to cost £6,800 per annum; £2,000 of 
this would come from the amount now applied to endowment 
аквпгапсе, which would be discontinued, £4,000 would be derived 
by reducing the contribution to the renewal fund, and only £800 
would be in the yearly accounts of expenditure, so that share- 
holders would scarcely feel at all what it was proposed to do. | 

Bir GeBALD FiTZGERALD seconded the adoption of the report, 
and, after а brief discussion, it was unanimously carried. 

A cordial vote of thanks to the chairman, directors and staff, 
closed the meeting. 
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Consolidated Electrical Co. 


Тнв Financial Times of 3rd inst. rays that the report for the period 
euded March 3let last (to be submitted at the meeting on the 8th 
inst.), sttaes that the Anglo-Portuguese Telephone Oo, Ltd., in 
which this company is largely interested, continues to make satis- 
factory progress. The Private Wire and Telephone Installation Co., 
Ltd., which was formed to take over a branch of this company's 
business, has, the directors understand, bad a satisfactory year's 
trading. This company holds £2,000 of debentures and a majority 
of the share capital of the Private Wire Co. The net revenue 
account of the Consolidated Electrical Co. shows a debit balance of 
£266. The items of salaries, office expenses, &o., should show 
further reduction in the next accounts. For many months the 
efforts of the board were devoted to the reorganisation of the com- 
pany’s finances, and these eventually were placed on a compara- 
tively satisfactory footing. The whole of the debenture debt and 
other heavy liabilities were paid off, and at the present moment the 
company is virtually free from floating debt. The directors have 
also been engaged in overhauling the affairs of the manufacturing 
branch. Until the close of 1908 business continued fairly good, but 
latterly there has been a great scarcity of remunerative orders in 
telephone and electric lighting work, and drastic economies have in 
consequence béen effected in the administration and general 
management. The office-of managing director has been abolished 
at & saving of £800 per annum. Mr. Leonard Redmayne has 
succeeded. Mr. Е. L. Joseph as works manager, and a further saving 
ot 2500 per annum has been effected by this change. Wages and 
other outgoings have been largely reduced, and these economies 
have been effected without loss of efficiency. Their effect had not 
been felt at the time of closing the accounts now under review, but 
will be apparent in the accounts for the current year. The removal 
from Coventry, so long talked of, í now an accomplished fact. The 
extensions at Canonbury, in progress at the time the company was 
reconstructed, are completed, and the factory is now in a thoroughly 
efficient condition. 


Dublin United Tramway Co. 


Ar the half-yearly meeting held in Dublin last week, Mr. W. M. 
MURPHY, who presided, said that they were able to show increased 
receipte and diminished expenditure. The gross receipts amounted 
to £198,487, being £3,322 more than the corresponding period of 
1903, while the expenditure, £71,172, exhibited & saving of £2,784. 
£3,000 was sufficient to pay a dividend at the rate of 6 per cent. 

annum on the ordinary shares, and they recommended this 
dividend against 5 per cent. last year. They had a balance of 
£9,000-at-disposal, 2,000 of which they set aside to reserve, the 
same amount as last year; £3,000 had been allocated towards the 
cost of electric welding on the Dalkey line, and they carried for- 
ward £4,015. At the last meeting he told them that they were 
experiencing considerable trouble in maintaining the rail joints on 
the Dalkey line, and that they were trying to remedy the defects 
by electric welding. This work had since been completed, and it 
bad been entirely successful. The cars now ran mach more smoothly, 
and, in his judgement, the life of the rails had been lengthened by 
at least four or fivd years beyond the time they would have lasted 
it they had not carried out.this operation. The cost of the whole 
work was £8,365. They set aside 42,000 towards this out of the 


profits of the second half-year of 1908, and £3,000 out of the half- 


year under review, so that there only remaiaed £3,365 to clear off 
the entire cost of the improvement. Analysing the receipts, he 


stated that £3,156 of the increase was attributable to passenger: 


trafüc, and £197 to parcels, while the expense of handling the 
parcel trafüc-was £65 less. It was gratifying to note that, though 
they had kept the tramways and the electrical and other equipments 
in a high state of efficiency, the maintenance did not increase; in 
fact, it was lees by £1,708 than it was last year. The generating 


station again showed remarkable results. Though 91,587 addi- 


tional units of electricity were generated, the cost was £396 lese, 


the whols cost working out at 409 of a penny per unit, and estab- 


lishing a fresh record. The increase іа the traffic expenses of 
£1,163 represented the cost of working 96,719 additional car-miles 
during the half-year. In the general expenses there was a decrease 
of £1,575, mostly made up of the item for law and ,compensation. 
The company is now engaged in making a short extension of the 
Palmerston Park line, aboat 530 yards.in length, along the Dartry 
Road, for which it obtained powers more than five years ago, and 
it bas acquired land at its terminus for building а car-shed, which 
was very much wanted in that locality. | 


Central London Railway. 
Вів Hesry OAKLEY (chairman) iresided on Wednesday at the 


Holborn Restaurant Hotel over the eighteenth half-yearly ordinary 


general meeting of the above company, and in moving the adoption 
of the report, said they had now 2,453 proprietors. "Their half-year 
had been very uneventful; happily they had had no serious trouble, 
and hardly a mischanoe, and their business was going on with 
regularity and with satisfactory resulis in the way of profit. 
There was a slight decrease of nearly 1 per cent. in the number 
of passengers carried. They naturally inquired as to whether 
this redaction was caused by competition or in any other way. 
They found that the variation existed over the whole of the line. 
In some cases there was a slight increase, and in other cases a slight 
decrease, and so far as they could judge, the cause was the diminu- 
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tion in the spending power of the public. It was so small that one 
was puzzled to find its source It was spread over the whole of the 
line, and the general explanation was that it was due toa flattening of 
basiness; they looked forward to its recovery when business generally 
improved. Puttiog the result briefly, he might say that they had 
earned enough to pay 4 per cent. on all the stocks, and, in addition, to 
bave £12,000 unappropriated. With a result like that, it could not be 
said that they had done badly. The small diminution in the pas- 
sengers carried bad been largely met by modifications in the 
working, and they had such a liberal service of trains, that the small 
alteration they had made, although hardly perceptible to the public, 
made a substantial difference in:the working expenses. On capital 
account they had spent £25,000 mainly in the completion of works 
which had been undertaken. About £5,800 had been spent in the 
equipment of the line, and £7,200 on new motor-cars, which almost 
cumpleted the purchase of 68 cars. They had also spent money on 
the Bond Street sub-station, and the buildings over the Oxford Street 
station, which would be used as the offices of the company, and 
would relieve them of their present heavy charge for office rent. 
They anticipated no large capital expenditure in the future. The 
few things they had in hand would probably cost £20,000 to 
£30,000, and this would leave them with from £200,000 to 
£300,000 unexpended and practically unreceived capital. Unless the 
line was extended, they did not contemplate any further expenditare. 
They had received as revenue from all sources £184,900, and had 
spent £95,000, leaving £89,000 as profit. With the sum brought 
forward, they had £108,737 available, of which £50,000 would be 
expended in paying the dividend, £10,400 set aside for the deferred 
dividend at the end of the year,and £48,700 would be carried 
forward to next year, which was £13,600 more than was brought 
into the half-year. They had about £30,000 to the credit of their 
contingent account, and £48,000 undivided in the current account, 
80 that they practically stood on clover. It might be asked why 
they kept eo much in hand, and the answer was twofold. First, 
the Royal Commission on London Locomotion had not yet reported, 
and the board felt it well to hold in hand money which might be 


‚ used to deal effectively with any recommendation which might be 


made as to their line. Secondly, they had two obligations. One 
was the expenditure on account of the Bill in Parliament, which 
was suspended, and the second was the loss entailed by the substi- 
tution of motor carriages for engines. Together these items would 
amount to about £90,000. Towards thar, if it were necessary to 
dispose of them to-day, the company had £78,000, and во they 
would be able to deal with those items without prejudicing the 
future dividends. He mentioned this, although it was by no means 
clear that they would be justified in charging the items to revenue. 
Іа conclusion, the chairman alluded to the buildings over the 
stations, which were being pushed on, and which, in the future, 
would yield them a substantial addition to their income. 

Lord RATHMORE seconded the motion. 

A SHAREHOLDER asked if all persons were supplied with workmen's 
tickets before 7.30 in the morning. 

The CHaIBMAN: Yes; whether prince or peasant. It is a sort of 
reward for getting up early. 

The SHARBHOLDEB said he took it that the company made a loss 
on every workman's ticket issued. | 

s CHAIRMAN said they did not make a loss, but they made no 
pro 

The report was adopted. 


— — — — — —— шш р 


Liverpool Overhead Railway Co. 


Tun report of the directors for the half-year ending June 30th, 
1904, to be submitted to the half-yearly meeting on Tuesday next, 
August 9th, reads as follows:— 

The gross revenue receipts amount to £11,927 138. 8d., and the working 
expenses to £31,740, The number of passengers carried during the last two 
years is as follows :— 

a Half-year Half-year Half-year Half-year 


ending ending ending ending 
Dec. 31, June 80, Dec. 81, June 30, 
1502. 1903. 1903. 1901. 
First class.. si bs $3 5% 719,287 759.180 766,160 135,923 
Seoond class (including tramways).. 8,8-4,621 8,834,793 8,670,104 — 3,402,444 
"Workmen (special return tickets) .. 1,336,396 — 1,1:0,116 1,469, 909 1,486,754 
Total .. . 6,440,304 6,514,069 5,96, 503 5,624,421 


The traffic, both on the railway and tramway, has suffered by the decreased 
work at the docks owing to the small crop of cotton, but, bearing this in mind, 
the traffic has been fairly well maintained. The traffic working expenses show 
asatisfactory decrease, but there has been a further outlay on renewal of the 
permanent way, of which £1,000 has been charged to renewal fund. It is 
expected that the relaying of the permanent way will be completed this year. 
The contract for the construction of the northern extension to the Seaforth 
station of the Lancashire and Yorkshire Railway has been let, and the work is 
now in progress. 

REVENUE ACCOUNT, 
Receipts from passenger traffic amount to . 241,187 8 3 
‚ Miscellaneous receipts and interest 790 5 1 


— 


£41,927 18 8 
Less working expenses 31,789 16 11 
£10,187 16 4 

Deduot interest on mortgage debentures, and on calls 
paid in advance .. 855 is Fe oe - 8918 19 9 
486,238 16 7 
Add balance brought forward December В186, 1903 .. 4132 1 11 
Leaving available for dividend . £10,370 18 6 


Oat of this balance the directors recommend the following divi- 
dends :—5 per cent. per annum on preference shares, £3,193 12s. 8d. 
14 per cent. per annum on ordinary shares, 43, 145; leaving 
balance of £4,052 5s. 10d. to be carried forward. 
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Offcial Announcements re Companies. 


Tue following companies bave been struck off the Register :— 


Amazonas Rubber Estate, Ltd. 

Berrenberg Electrio Lamp Syndicate, 1,4, 

City of Mexico Electric Power Syndicate, Ltd, 

Crystal Palacé Light Railways and Tramways Co., Ltd. 
Electric Tested-Lamp Co., Ltd. 

Gas and Electric Lighting Corporation (Mauritius), Ltd, 
Joel Electrio Carriage-Motor and Battery Syndicate, Ltd. 
Love's Electric Traction Co., Ltd. 


Waterloo and City Railway Co.—The directors recom- 
mend a dividend on the ordinary stock at the rate of 3 per cent. 
per annum for the half-year ended June 30th, carrying forward a 
balance of £422. The dividend at June, 1903, was 3} per cent. per 
annum. 


Charing Cross and Strand Electricity Supply Cor- 
poration.—The directors have declared an interim dividend on 
the ordinary shares at the rate of 8 per cent. per annum for the 
half-year ended June 30th, 1904. Warrants will be posted on 
August 15th. 


Great Northern, Piccadilly and Brompton Railway 
Co.—Sir H. H. Fowler presided at the half-yearly meeting of this 
company, held at Hamilton House, E.C., on Tuesday. There were 
no shareholders present. The report was adopted, and the resolu- 
tion declaring the dividend at the rate of 4 per cent. per annum 
was approved. 


‘Brompton and hensington Electricity Supply Co. 
—The directors have declared an interim dividend on the ordinary 
shares for the half-ycar to June 30th at the rate of 9 per cent. per 
annum. ў 


National Gas Engine Со. — The directors пате resolved 
to pay an interim dividend at the rate of 15 per cent. per annum 
on the ordinary shares for the six months ended June 30th last. 


Blackpool and Fleetwood Tramroad CO.— The report 
for the half-year ended June 30th last, to be submitted at the meet- 
ing on 25th inst., states that, including the sum brought forward 
from last half-year, the balance of profit, after providing for deben- 
ture interest, is £3,530, and the directors recommend a dividend at 
the rate of 4 per cent. per annum, writing off £500 to depreciation 
reserve, leaving £30 to be carried forward. The number of pas- 
sengers carried during the half-year was 779,060. Receipts from 
all sources amounted to £10,257. 


Dublin and Lucan Electric Railway Co.—The 
report for the half-year ended June 30th last, states that the total 
receipte show an increase, compared with the corresponding period 
of 1903, of £296. Expenditure shows a decrease of £173. After 
providing for debenture interest, there is available £1,211, and it 
is proposed that a year's dividend be paid on tbe 5 per cent. pre- 
ference shares, being 10 per cent. on the half-year, absorbing £950, 
and reducing the arrears on these shares to a period of nine months. 
It is also proposed to pay a further sum of £100 off electrical equip- 
ment (capital account), and to carry forward £161. 


Chelsea Electricity Supply Co.—The directors have 
declared an interim dividend at the rate of 44 per cent. per annum 
on the ordinary shares. 


Electro-Peat Coal Co.—It is stated in yesterday's 
Financial Times that this company is calling its statutory meeting 
for early next week. It is suggested that the public response to 
the prospectus was practically nil, and that the support iof the 
underwriters alone enabled the board to proceed to business. 


Stock Exchange Notices.—The Committee has ap- 

ointed & special settling day as under :— Wednesday, August 17th: 

ndon United Tramways (1901), Ltd.— Further issue of 25,000 

5 per cent. cumulative preference shares of £10 each, fully paid, 

Nos. 100,001 to 125,000; and has ordcred same to be quoted in the 
Official List. 


Waterloo and City Railway Со. — Тһе gross receipts 


for the past half-year amounted to £17,376, and the working ex- 
penses to £8,263. The balance available for dividend is £8,521, 
and a dividend at the rate of 3 per cent. per annum on the ordinary 
stock is recommended, leaving £421 to be carried forward. The 
number of passengers carried was 2,227,350, showing a decrease of 
53,783, compared with the corresponding period of 1903. 


Crompton & Co.—The report to March 31st states that 
the net profits amount to £14,584, and, after providing for deben- 
ture interest and other items, there remains, with the sum brought 
forward, a balance of £8,054. The directors propose to place £750 
to doubtful debts account, and pay a dividend at the rate of 24 per 
cent. for the year, carrying forward £1,221. 


STOCKS AND SHARES. 


Wednesday Evening. 
NonoptY expects, as a matter of course, that there will be any volume 
of business doing throughout the present month. Even if the 


political horizon were clear, the unexpected stringency in the 
Money Market would operate as a deterrent to Stock Exchange 
trade. Already there is talk of a 4 per cent. Bank Rate in con- 
nection with the autumn requirements; and while we doubt 
whether such minimum will come into force for several weeks ,the 
mere apprehension of it is enough to give the investor pa use, the 
idea naturally occurring to*him that prices may go lower yet. 
Electrical descriptions, if not active, continue to command а very 
fair share of attention, and there are plenty of departments round 
the Stock Exchange where the dealers would be only too happy to 
secure as many daily orders as fall to the lot of the Supply and the 
Electrical Traction sections. 


Railway stocks are still quiet, but the Waterloo and City divi- 
dend at the rate of 3 per cent. came as something of a disappoint- 
ment to those who expected a maintenance of last year's 3} per 
cent. rate. The Central London report reads very well, although 
the prices of the stocks are scarcely altered. Proprietors will notice 
with appreciation that the prospects of keen competition with the 
electrified Undergrounds are evidently bearing salutary fruit in the 
way of making the Central London realise ita opportunities for wealth 
in ways outside the ordinary traffic receipts. All the stations but 
three, we are told, will shortly be earning revenue from offices, &c., 
over those stations. The board are now alive to the necessity for 
utilising all the direct sources of profit, and economies are 
gradually being introduced. City апа Scuth London Ordinary, 
despite a hopeful speech at the meeting, remains about the same. 
At the meeting of the Metropolitan Railway last week, Sir Charles 
Maclaren, M.P., said that if the District Co. were ready he 
anticipated the new system would be in full working order towards 
the end of this year. On which point a little scepticism is perhaps 
allowable. 

In referring to the echeme for pneumatic transmission of parcels, 
newspapers have been making mysterious allusions to a ' Syndi- 
cate" which is at the back of the affair. We presume they refer 
to а little company, recently registered, whose raison d'etre is the 
promotion of а Bill for Parliament for the purpose of dealing with 
the pneumatic parcels idea.. The capital is £30,000, and the present 
suggestion is that CO per cent. of this shall be called up, i. e., £18,000. 
Out of this, Parliamentary expenses are thought likely to account 
for about £10,000, while another £6,000 would be spent upon the 
experimental plant, leaving а couple of thousand pounds for inci- 
dental costs. The “nigger in the hedge" is, of course, the Post- 
master-General, and it must be admitted that to а scheme of this 
kind, he might be rather a terrifying apparition. 


Electricity Supply shares have remained very steady, and although 
the interim dividends are coming up to general anticipation, they 
have made little difference to the prices. , Metropolitan Electric 
Ordinary are quoted ex the return of £6 per share, and will probably 
advanco gradually to something between 17 and 19. At the moment 
the price is bard at 16 upwards. Brompton ard Kensington 
Ordinary were rather bought on the interim dividend at the rate of 
9 per cent. per annum, and the price finishes very firm at 11—11 
cum div, Charing Cross were unchanged in quotation, although 
fractionally harder on the announcement of the interim dividend of 
4s. а share, being at the rate of 8 per cent. per annum. Ohelseas 
were quite unaffected by the interim distribution at the rate of 
43 per cent. for the year, and the price remains steady at 663—024, 
with very few ctauging bands. The 44 per cent. Debenture 
continues in strong demand, but the stock is so well held that 
very little ever finds its way to market. City 5 per cent. and 
43 per cent. Debentures have also been wanted, but here again 
stock is scarce, and buyers often have considerable difficulty in com- 
pleting their orders. Countys have been bought in a small way, 
and show an improvement of 1, at 72—81, whilst the Preference 
have aleo been dealt in once or twice on the basis of 11—114. 
Westminsters have shown a fair amount of activity, and close 
steady at 121—122 ex div. The interim dividend at the rate of 
13 per cent. 18 about what was expected, and had no effect on the 
price. Urban Ordinary and Preference have received а little more 
attention during tbe last week or во, and an advance in the prices 
is shown in both cases. As regards the Debenture, а large block of 
stock, which has been on the market for some while past, has prac- 
tically been absorbed, and the price is now 1—2 prem. 


In the traction division, Anglo-Argentine Trams Ordinary and 
Preference have been an active market, and are both 4 higher at 
6—6} and 54—53 respectively. A fair amount bas been put through 
in British Electric Traction issues, but prices show no quotable 
change on the week. Metropolitan Tramway Deferred were wanted 
on a large scale, and the last price is hard at 55.—0s. The 
Debénture has changed hands pretty freely on the basis of 97—99. 

The telegraph division keeps steady on the whole, with only & 
small business doing. Easterns are a shade lower on а few shares 
coming into the market. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


38.006 | Britieh Al 7 Ф Cum. Pret. T T ee 
800,088 Do. do. 6 im Mort. Deb. Block Bed, [LEO ee ee 
100,608 | British N on " : s “ so ee 
100,000 Do. do. : Cum. Pret. . vs vs EN oe ace 
800,009 Do. do. tual Debenture Atock .. mm 
109,000 | British Ineulated and Hels ез "T "i xa sè T 
100,009 D se 8 % Cum. Pref. m T РР 

60.000 о Mort. Deb. Red... d ee ° 0 oe 

68,000 троне Lindley & Oo., * is А eo $5 

60.000 Do. do. 6% Cum. Pret. . КР ae ae 
105.781 ЕА Electrical Engineering, Ord., 1 to 105,781 .. m ee as 
160,000 Do. a Non- cum. 6 % Pret. os T T 
28.000 Do. 44 berp od Deb Btock NES 
Ы rp. ee ee 

Callender's Сезе баз чайда ЧА .. oe 

40,000 Do. do. : % Gum . Pret, dis 

90,0087 Do. до, do. 4} % lat Mort, Deb. Btock Bed. 
2,860,014 | Centra! London Ба жау. "(^g B ee "m és 
«494,088 Do. do. bates Btook .. ee ee ee ео 
594.998 Do. do. do. ee LE J es ee ee 
8.880.000 | City and South London Railway Ve "t oe M s ау 
85. Crompton & Co., Nos. 1 to 85,000 .. > TRE T $3 - 
000! Do. 6 & let Mort. Reg. Debs., to 900 ol £100, and 
100, 901 to 11,000 of £50 red. 
99,961 | Edison & Swan United Elec. Light, “ A" shares, £8 peid, 1 to din: 98! 
17,180 Do. do, ** A ** shares, 01—017,189 
244. Do. do. 4% Deb. Stock Rad. 
100,000! Da, ir tR b. Stock Prov, Gere, all pd. 
e 12,100 E)eotric Conetruotion, 1 p 11g íc 
81. Do. do. H Cum. Pref., 1 to 51,890 vs is 
83,500! | Do. do. Perp. ist Mors, Debs Stock ` 
26,000 | General 'Electrio Oc, "n^ 5% cum. Pref, T ee ee $s 
202.000 Do. do. 4 % Mort. Deb. 5% T as Es 
200,000 | Benley'a (W. T.) Telegraph Works, Ord. TURN m 
200,0 0 Do. do, dre es s 
45,900 Dc. do. ort. Deb. Bock .. . 
50,000 | India-Rubber, Gutte-Percha & Telegraph Works 
do. 4% 1% Mori, Deb 
0808 Liverpool ‘Overhead Railway, ae ve 90 . @ 
10,099 |t Do. do. t. 210 paid oe өө Pr a 
87.869 | Telegre x Construction and пню 
150.000: Deb. Bàs., Nos, i to 1,500. Red. 90g 
0001 ‘Waterloo & Ону Railway, Ord. ee oo өө ee ee 
period of nine months. 


NAME, 


African Direct Telegraph, 4 % Debs, РЁ ee 0 0 өө ee 


Акоп Telegraph со Мов. 1 to 95,000 ге T M 
Do. 6 % Deve os. 1 to 1,9260 Red, ee ee ee. 
Angio Amerioan Telegraph А TUI us ex we e we 
.* о, . ee ee LAO ee ee 
Gs N Eeim ee ee ee ее 0 0 
one, 08. ee ез ee ee ee ae 

one prag ling 500 year é & Deb. Stock Red, .. .. 
b 0. ют too L] ee ee 

Cuba Telegraph Фе ee ee es ее ee ее 


10 % Pref, ee ee ee ee eo ев ee 
Direct Spanish Telegraph E ex as és s аә a 
Do. do. 10 Cum. Pret. ee ee ee ee 


Do. do. $3 Debs. ее eo ee ee ee 

Direct West India Cable 44% k Reg. Bob., within Nos, 1 to 1,200, Red, 
6, 08. 

nul xa E V 


1 Stock эе ee ео 


Do. Mort. Deb. Stock Red. .. ad ws 
Bastern Extension, ‘Australasia sand China Telegraph 68 ss 


Do. 4 % Deb. 8 
Eastern & Ponen An ов. Mors 4% Mt. Db., Мов, 1 to 8,000, гей, 1909 


Do. Debs. (Mauritius Sub.) 1 ю 8,000 
Globe тее рь and vs s ee % 
G tN, ы ue É Pref. ee ee ee ee ee 

reat Northern egrap 
Halifax and Bermudas Cable, d 96 let À Mort. Debe, y 200 Noe. 
Indo-E an Telegraph n ss e.. o» өө es ss 
National ä Pref. Stock .. vs T oe T s 
Do. . Def. Stock 0 е6 ee ee oe 
Do, Cum. 1st Pref, .. ee es vel. ue 
Do. do. Cum. ind Pref. 5% as 
Do, do, 5 % Non-cum. 8rd. Pref., 1 to 350,000 ae ey 
do. b. Btock Red. ee ee 0 ee 
po db. Deb. Stock Red. id ee ee ee 
do. Pr Certs., B5 96 to be pai єє Và 
Gael Telephone and Eleo. Nos. 1 to 171,004, were paid +s ais 

Do. do. potum Cum. Pret. is x 
Pacific and European Tei., 4% Guar. Debs., 1 to 1,000 ` ө ee 
Reuter’s ee ee ee ee ee ee ee ee ee 

Submarine Cables Trust ee ee ee ee ез ее 
United River Plate Telephone ER © бв а 

Do. do. ^ Cum. Pret., Nos. 1 to 40,0000 


e. do. ГЕ 2 ee ee ee ee 


4% Debs. 1 to 1,600 guar. by Bras, Sub. Tel. 
U 907,880 by 


vos Telegraph, L "y р 4 а ds V» өө 
de do. ө series, ee ee ee 
Deb. Stock Red. .. d es vx 

West India and peram о “a "n T T еа 
Do. do, do. 6* Oum, ш 1 is òs 
, do. do. Н Cum. 90 d Pref. ee E 

> UO. do. do. Debs., Nos. 1 to 1,800 ok 


Stock Olosing 
or Dividends for the last 
qi three Quotations 


t 
1901, 
100 аа 
10 ДУ 
100 vs 
Btock | 61s. 
Stock | 6 96 
Btock да. 
200 8 4 
Stock ee 
10 4% 
10 as 
6 ез 
s | si% 
100 2 
Stock | 1 96 
100 ee 
Stock ee 
10 71% 
100 ee 
95 $$ 
10 5396 
10 as 
10 |15% 
100 m 
95 10 
100 6 
100 ee 
10 6 
10 6 
NAE 
100 4 
1 6 9$ 
1 ee 
6 5% 
Cert, "m 
A. 
Stock as 
10 ve 
100 ee 
10 7% 
100 ee 
100 es 
10 i: 
10 ee 
10 85 
100 ae 


= July 27th. 
1903. | 1 
— * RET 
oe ee 8% 
6% sis. 46 — 49 
oP 6% 91 — 98 
6 1% | 8-5 
8 "x 170 —190 
ee 5% n — нб 
6% oe 16 — 16 
n п a g 
“> 10 f. 
8 — 
a% e igt 
7 % T n —182 
E E 1 
‚5 oe 106 aoe 
ee e 99 — 102 
8161°| ы» | B 5 
» 
se ч 18 — »j 
133349 |15% - 
те еә 99 —101 
1 10 42 — 45 
* 6 106 —108 
43 5 83 — 91 
6 6 12 — 14 
6 6 11 — 18 
4 „ | i 
4 4 108 —106 
xs T 4 — 66 
6% | 6% 1— 1 
к не п cu 
Ke . | n8 —193 
1 % ee 6 — d 
P ix 103 Pear 
т | т | їс 
oe ee 101—144 
eo eo кык 
a abe 71— 
ee ee M 6 
ee ee 99 —102 


Olosing 
Quotations 
Aug. &rd. 
J7 —101 
$j— 8 
45 — 48 ха 
00 — " xd 
41— 6}xd 
170 —190 
94 — 96 
7— 8 
15 — 16 
LJ 7 — 8 
m 000, 
— 104х 
99 m 
194 —199 xd 
86 — 89 
106 —108 . 
111— 121 
108 —106 xd 
97 —100 
99 —102 
r 
964 — 
99 —101 
42 — 45 
108 —105 xd 
86 — 89 xd 
12 — 14 xd 
п-н 
— х 
97 — 99 
108 —105 
64 == t 
1— | 
97 —100 
118 —199 
1 — 6 
108 —106 ! 
6 — 7 
D4— 14 
101 —104 
99 —102 
4 6 
5 — 6 
99 —102 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


t Quotations on Liverpool Stoch Exchange. 


Bank rate of discount 3 per cent. (April Bim 1004). 


10 oe 
Stock Sa 
10 9% 
10 s 
Stock es 
b 10% 
5 ee 
100 ee 
21 Ni 
£1 6 
2 Nil 
9 8% 
Stock ee 
Stock zs. 
pe 
Btock 
Stock 4 
Stock 4 
Btock 4 
Stock 2 
8 7% 
6 Nil 
6 Nil 
300 ee 
100 a 
9 6 96 
9 ee 
Rtock A 
10 5 % 
Steck an 
5 | 9% 
6 ee 
Rtock e 
10 10% 
100 . 
10 4% 
10 x 
19 90 95 
100 ss 
100 8 96 


20 % 
849% 


5— 6 
92 — 97 
Bà— 9 
10{— 113 
116 —119 


90 — 

7i — 76 
Yi— 104 
6— 5 
101 —105 
89 — 9 
104 —104 
79 — 81 
47 — 49 
l4— 3 
94 — 97 
its at 
77 — 82 
78 — 82 
L— 1 
21— 2 
9 — 9» 
98 — 98 
11 — 12 
5 — 

w 
184— 1 
100 —108 
9— 4 
10 — 104 
b6 — 59 
99 —104 
t9 — 92 


1 Unless otherwise stated all shares are fully paid. 


6 — 8 ee ee 
92 — 97 ee 
83— 9 9 2 
Tu 1183 1171 
—119 
6 — et ee ee 
101 —104 DR 
1 Ip E Ns 
1 1 Ке 
96 = ot ts ee 
"1 -— 16 oe ee 
a- 1 ee 
101 —105 2 8 
8) — 91 AL 
102 —104 ee 
79 — Bt zm 
46 — 48 " 41 
14— 3 1 ae 
94 — 97 oe 
1— 27 E T 
т — ва 80 79 
179 — 83 
2 — 24ха 
9 — ЕД ee 
9з — 98 954 
T мы P 11 i 
ү бат! КЕ, 
100 —10s INI EE 
10 — 104 i 
86 — 89 36 
v9 —10% " 
89 — 93 90 


q From Mancbesser Bhare List. 
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Present Btock |  Dividends:for the Closing — — Ж 
issue NAME, ot lastothree; 
* Share. 2 ET uly 91th. Aug 8rd. - Aug. 8rd, 1904. 
1 1901. | 1902. | 1908. Highest.) Lowest 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord T = See 1 và "a " E i эо — 1 .. 

50,000 Do. 7 % Pref. киз Ah Ча 1 à - ә 1 1 . 1 oe ee 

100,000 * Pe ses а D Deb. — pw d 100 a гв E 100 11 mn i. p iia 
; rompton ensington Electric Light Sup., ., 1 to 20,000 5 В 8 1 9— — 

20,000 Do. do. кош. Pen es Б ‚> 52 "e 1 1 м 0 1 ee ee 
250,000 | Central Electric Supply 4 Guar. Deb. ~~ 100 аә A "M 105 —108 105 —108 .. z 

50,000 Cross and Brrund Electricit у Supply | ‘a 6 |10% [10% | 8% h— 8 d- 8 ЦА | oa 

70,000 do. ^ Cum. Pref. .. Б ee ee .. — bà ЕР 54 < oe 

40,000 Do. do. '' 1908 Undertaking "4 Oum, Pret y w 5 80 +» » 04 — 6 De 5 e . 

40.000 Do. do. : Е. 34 5 4 сә 5 ies 5 ook . 
850,000 | Do. i do. 4 14 % Deb. Bie Be e cx cue ee 100 bl xk lam u, -im JE эж. 1 . 

, elses ectricity upply, .. ee ee oe 4 — — 1 — ^ — 
170 806 e Та Electri Li Fong E 10,595 ` dn "Ф ris 5 96 1101— 1 о 15 "Dr » 
, ty of London ric Lighting, 40, 0,001—1 0, е. c 10 б 6 = = E. "s 

40,000 Do. Cum. E 1 to 4 ef 10 .. ee ..: 13 = 14 18 — 14 D 18H ee 
400,000! Do, 8 Deb. Stock, Scrip. "tan at 115) all paid .. ee ee ee ee ee 120 —125 120 —125 Е 124 = 
800,000 Do. 4495 2nd Deb. Stock, ov. Certs., all paid . ae 100 = e - 102 —105 102 —106 2 Фә 

40,000 | County of London V Lighting, en 1—40,0 0 10 4% | 49$ | 4% 74— 84 \Ta— 84 * 

90,000 Do. 6 % Pre, * 001—60,090. . 10 a us 5 11 — 12 11 — 19 -7 11 m 
400,0001 Do, Dew Stock + .* .. oe ee ee ee 105 —108 105 —108 a2 e 
250,000 Do. do. 44% 2nd Deb. Stock .. T Е .. | Stock са T A 100 —103 100 —108 102 

50,000 | Edmundson's Electric Corporation, Ord. Shares эр і ss 6 7*6*1 17% 1 7% 6 — 6 6à xd 6 

80,000 Do. dc. 6 % Cum. Pref. . e pe A В: > 6 6 518 54 
140,000 Do. 44% Ist Mort, Deb. Stock — .. | 100 н » i 104 —107 104 —107 xà | 1 1053 

91,000 | Kensington and Koighisbridge Electric Ога, .. ie Б 10% | 10 96 12% 12 — 18 12 — 18 ° ee 

90,000 -do. 4% Debenture Btock .. | Stock as ў 855 102 —105 102 —105 * .. 
110,000 лш. Electric np Сотона Limited, Ота, .. А & 8 ке in р li— 5 11— Н; e . 

‚840 \ Pref f. “+ .. Б .. “+ ee 44— 5 5 — е9 мы 
250,000! 43 4 96 15% Mort. Deb. Stock — Stock ee .. ee 94 = 97 94 — 97 ern 4-4 
100,000 | Metropolitan Eleotri? i Supply, 1 to 100,000 . 10 | 64% | 1% | 8% 914— 223 ur ^" xb | 163 16 

71,106 Do. do. 44% Cum. Pref, ti: 106, £3 paid . 5 .. * oe cast 54 ve "s 
220,0001 Do. do, af 1st Mort. Deb. Stock M не ха $9 - "d 108 —112 108 —112 m .. 
250.0001 Do. do. Mort. Deb. ee ee .. Stock .. .. * 96 == 99 96 тин 99 ee ee 

10,862 | Notting Hill Electric Lighting is s 85 = 10 6 6 6 134— 14 184— 144 . 

40,000 St. James’ and Pall Mall Bleceric Light, Oord. - А b 144 144 144% 144— 1 14 — 16 xd ee ee 

90,000 Do. do. do, 7 Pret, 90,081 to 40,080 6 ee .. .. 8 арал к — 9 xd .. ee 
160,0001 Do. do. do. 84% Deb. Stock Red  .. | 100 E ки 97 —100 97 —100 es өө 

12,000 Smithfield Markets Electric Supply, Ord. * a е 58 5 вә 24% 4% 23— 8} 21— Bł ee zm 

60,000 do. 4 % Deb. Stock ee es Stock ee oe ee 85 EKI 90 83 py К+ xd a. ee 

65,000 | South London ort — 12 xu зе 44 а 5 He 12% | 8% 4i 4i ө ee 

80,000 Urban Electric Suppl гн .. ee ee ee es b .. .. .* 5 Б ы 22 
110000 | Westminster Eleotrio B 5% aro 5 5 | 104% | 19 36 | 134% 195 18 197 18 ха | 125 12 

К estminster Electric Supply, А T e oe e А == х 18 
28,141 Do, йо. Б % Cum. Pret, .. pt ee ee 5 | ee .. .. 6 чә 61 6 — 64 eec э 
* Subject to Койпчегь Shares. 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS. Wednesday, August 3rd. 
— e — — z " P1 8 
CHEMICALS, 40 a METALS, &o. (continued), BE Fe 
a Acid, MI - .. per cwt, 5/- " g Copper Sheet T T .. per ton £70 we 
a „ Nitric. бә eo per ewt, 22/- г 2 н оа. . рег ton £70 ee 
a 5 ‘Oxaile. ia 80 S per owt, B2/- ~ e " (Electrolytic) Bars. per ton £62 - 
a „ Sulphuric ..  .. per cwt, 5/6 ‘ OP н Sh .. per ton £78 .. 
a Ammoniac, Sal per ewt, 49J- ds e ЖЕ " .. рег ton £72 ae 
a Ammonia, Muriate (orystal) per ton £88 10 è e А " H.C, Wire per lb. * T 
a per ton £t0 e f Ebonite Rod as per lb. on‘ 
a Bleaching powder . "D per ton £4 10 e * Sheet "E per lb. 8/- m 
a Bisulphide of Carbo per ton £15 РЕ n German Silver Wire * .. per lb. 1/6 ee 
a Borax. A А T per ton £18 * h Gutta-percha fine . e . per lb. 87 .. 
а Benzole S ) P és per gal, Ti- ane h India-rubber, Para fine .. .. per lb. 4/104 to 5/- ine, 
4 „ 95) .. А per gal, 5/6 5% 4 Iron, Charcoal Sheets „ рег ton #18 ^ 
a Copper I per ton £21 10 s 4 , Pig (Cleveland warrants) per ton 2 ee 
a Lead, Nitrate é per ton £94 a 4. н joo ehe according to P" per ton From £11 «4:8 
a „ White Sugar per ton £31 8 i ,, Scrap, per ton 47/6 to 50% oe 
a TUM oe per ке wi ^ 3x e $ 4 Wire, . No. 8 .. per ton #9 15 5e. ^ 
a Methylat pirit . per gal. 27 59 ‚ 
а Naphtha, Solvent (90% a "160? Су, рег gal, 6/6 * g Lead, English Ingot ee «+ рег ton #12 inc. 
a Potash, Bichromate, in casks .. per lb. Bd, E Ё са s Sheet... .. per ton £11 17s. 6d. * 
а » Caustic (75/80%).. per ton £24 E m Manganin Wire No, 98 .. .. per lb. 8/- .. 
а " Bisulphate per ton £85 os g Mercury per bot, £7 176 oe 
a Shellac per cwt, 200/- ЄЧ а Мїса (in original cases) small . per Ib. 6d. to 1/ ee 
a Sulphate of Magnesia per ton £4 10 * = + " medium per lb. 2/6 to 4/- ee 
a Sulphur, Sublimed фаны per ton £6 10 - > рег 1Ь, 4/6 to 8/6 ee 
a „ тооду . per ton £5 10 i p qr ЈМ Bronze, Mb casting з рег Ib. 1/- to 1/24 өө 
а Lum per ton £5 - p » rolled bars & r per Ib. 1/- to 1/8 T 
a Boda. Caustic (white 70 %) per ton £10 15 ёж р " strip & sheet per lb. From 1/1 e 
a „ stals T - +» per ton £8 "A o Platinum od per oz, £4 oe 
a „ Bichromate, casks., s. per lb. 24d, EX e Bilicium Bronze Wire . per Ib. 94, to IId. ss "3 
í Steel, Magnet, acc acc'd'g to дево’ р' п per ton £58 T 
METALS, &o. í 1" " in bars .. .. MTS 8 
b Aluminium Ingots, in ton lots .. per ton £130 a g Tin, Block .. е * per ton | £125 } тех) 
h ‘i Wire, in ton lots per ton £168 ; "ЖМ... oe per lb. 1/6 oe 
b Sheet, in ton lots .. per ton £166 70 п „ Wire, Nos. 1 to 16 per lb. 1/64 sé At 
p Babbitt's metalingots  .. per ton £48 to £180 M p White  Anti-friction Metals— ee 
Brass podan metal 2” to - basis per lb. 64d. > " White Ant" brand per ton #42 to £62 - 
„ Tube (brazed) А per lb. 2. F j Yarns, 2/10s Grey Cotton, on sp’ls per lb. ва. we 
A » (solid drawn).. .. per lb. "id. * j „  6lea, Flax. „ per lb, " ee 
е „ Wire, basis.. os .. per lb 64d. М j „ 8 ply 10 lbs. Russian per lb. d. oe 
е Copper Tubes (brazed) per lb vad. : j „ 10 lbs. Russian, single .. per lb. А е 
с „ (solid drawn) per lb bad. 4 7 180 Ibs. Jute rove +» per ton 1 * 
t Copper Rare (best selected ner tan £10 : k Zinc. BSh't(VieilleMontagnebnd.| per ton £95 5 
Quotations supplied by Messrs, :—a G. Boor & Co.; b The British Aluminium Co., Ltd.: e Thos. Bolton & Sons., Ltd.; A d F. Wiggins & Bons. ;. € Frederick 
Smith & Co., f India-Rubber, О.Р. and "eleg. Works Co., Ltd, ; g James & Shakspeare; h Edward Till & Co.; $ Bolling & Lowe; j Walter H. Hindley and 


Co., Ltd. ; k Morris Ashby, Ltd.; m W. T. Glover & Co., Lid.; ; п P. Ormiston & Sons; o Johnson, Matthey & Oo., L Ltd. ; Р Тһе ' Phosphor Bronze Co., Ltd. 


ELECTRIC “TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


— M ЦА ИЕН РЧ 


: | Week Receipts for | No. Miles Week Receipts for | No. Miles 

Locality. | UE the week. | wks. Total to date. open. Locality. ending the week. | wks. Total to date. | open. 

£ £ £ £* a) T £ £* £ v £* Ji 

Aberdeen. . July 30 | 1,654 | +403 | 9 | 18,100| + 2,889! 10| — g Dublin si r 30 5,429 | —146 | — | 29,766 | — 4,413 47 |+ 
Bath .. 5 YI 688 — |81 | 17,919 — 123 — |$| East Ham " 748 | + 91 | 17 | 13,396 | + 1, 5 |+ 
Birmingham „ 30 | 5,489 | +144 | 82. | 166,781 | +10,670 — Glasgow si — 12,975 | +566 | 9 123,591 + 3,122 714 |+ 
Blackburn „ 291 999 | +144 | 19 | 17,588 | + 1,565 188 — 8 Halifax (2 weeks) . „„ 27 | 8,348 | +277 | 17 | 96,350 | + 1,871| 33 |+ 
Blackpool .. „ 24| 1,968 | +494 | 17 | 17,878 | + 1,845 - 1 Huddersfield uid 1813 + 65 | 17 Kn = |9 |= 
„ —Fleetw’d| , 30| 1992 4115 б 4,863 — 150 7$ — [ Hull .. . „ 80 | 2270 | +442 | 17 | 87,309 | + 4,672 | 18 | +24 

„ Lytham | ,, 28 806 | +148 | 89 | 11,555| + 6,025 74 — & Ilkeston .. „ 27 148 | — 49 [17 2,275 8:5 | — 
Bolton - „ 31 | 1,29 | +138 | 18 83,852 | + 159 | 25 | —. Ipswich ie М 23 580 — | 16 8.2/8 — 104 | — 
Bournemouth o 27| 1,168 | +164 17 18,858 — 103 — S Isle of Thanet i „ 30 | 1,526 | +303 | 80 16,5209 | + 87 105 — 
Bradford „ 98| 4,880 | +760 | 16 | 176,065 | +13,208 | 60 | — 2 Leeds „ ?9| 5, + 13 | — 100.140 + 5,908| 814 +3 
Brighton a „ 81] 1,822 | 4289 | — 17,559 — th — 8. Liverpool .. | » 23 | 14,144 |+ 3328 | 30 | 807, +10,827 | 108 | — 
Bristol МА M » 29 | 5.909 | +195 | — — — 25 | — 5 London С. С, | » 23 14,521 |+4055 | 16 | 200,279 | +37,171 | 462 |+ 
: Devonport „ 22 620 | + 35 29 15.129 + 2,436 | 6 — g Manchester..  ..| ,, 80 | 19,818 | +591 |17 | 212,491 | + 7,462 1818 — 
& Dudley Sto'rb'ge » Au 994 | +105 | 29 24,3 + 918 |1 — |9| Newcastle | „ 30 | 8,770 | +281 | — — 17 — 
: Gateshead s 28 958 | + 43 | 99 | 26,012| + 1,254| 10$ |+ 3 |; | Portsmouth.. - ..| „ 90 | 2,229 | +247 | — 35,858 + 8,298 | 144 | — 
Gr'n'k—Pt. Glsgw |. „, 22 876 | — 23 | 29 | 16122| + 775 7$ | — |5 Salford e| „ 25 | 4,827 | +271 | — | 69,003 | + 5,530 | 53 | — 
Oldham—Ashton „ 22| 620 | + 18 |49 | 15,733 | — 7733| в |— 3 Shefflel l 4, 24 «801 | + 93/17 | 81, 247 | + 2,t04| 38 764 
- Potteries .. » 22 | 1,902 | +368 | 29 49,818 | + 4,858! vz] — 2 Southampton | s. 98 | 1,081 | — 77 | — — == 9 | — 
South Staffs. „ 22| 785 | —309 | 29 | 22,840 | — 2,315 213 | —3 |Ё| Southend-on-Sea ..| „ 27 510 | +109 | 17 | 6,176 + 620 6 | — 
Swansea 5.2 942 | +870 | 29 15,412 + 959 — [lg| Sunderland .. ..| ,, 94 | 1,564 | +138 | 16 | 21,620 | + 890 20 |+1 
Wolverhampton. |, 22 418 | + 429 | 11,058 | — 192 102 |48 Tyneside „ eal ag 2 491 | + 58 | 90 | 11,2263 | + 2,049 | 8˙9 44 
S Yorks. Woo! Dist. е 29 765 | +868 | 29 | 17,087 | + 7,397 6 | — А est Ham .. uw A3À D. RUN — |} 21 16,606 — 8 |= 
Baraia is ‚| 4, 80] %6 | +156 | — Е — | 10} |--34 18 m London lon Biy. - „ B0| 5,895 | —90| 4 | 24 —141| 6 |— 
Burton-on-Trent ..| ,, 24 893 — |164| 6,818 = — a & 8. Lon „ 81 —171| 5 11,819 — 699 6 | — 
Cardiff „ 23 | 2,162 | + 26 | 16 006 + 818 | 14 | — De lin—L a ЫЙ » 929 148 | — 49| 4 606 — 64 7 | — 
Chatham & District | „, 28 648 80 | 30 | 17,324 | + — G. N. and City Ry. „ 30 #85 — |94 | 292,838 — — 
DNE W- ux — uw 566 | —171 | 30 | 18,727 | — — L' pool Overh'd шу. 1| 1,642 | 5 8.619 + 49 +4 
Dover PR ds 4 99 215 - = Mersey Railway 23 °8 | 4,407) + 841 - 
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THE CONTINENTAL 
ELECTRICAL ENGINEERING INDUSTRY. 


Tusnre is little new to record in regard to the trade in Germany, 
although prices are said to have slightly improved during the past 
three months. About 1,500 workmen are engaged on the construc- 
tion of steam turbines for the A. E. G., and the Lahmever Co. has 
once more come forward with a proposal to pay a dividend, while 
the Schuckert Co. has compromised the dispute with five former 
directors by agreeing to pay them the sum of £10,000. 


GERMAN COMPANIES. 
The Continental Company for Electrical Enterprises, of Nurem- 


berg, has incurred a fresh loss on its share capital of £1,600,000, ` 


ot which approximately £1,440.000 is held by the Schuckert Co. 
Hither as sole or part owner, the company is interested in many 
electric tramway and lighting undertakings, and ів well known as 
the promoter of the Lange suspended electric railway system, which 
was first introduced between Barmen and Elberfeld. The report 
of the directors for 1903-4 shows receipts from interest on invest- 
ments and profits from various enterprises of a total of £121,881, as 
compared with £112,786 in the previous year. Oa the other hand, 
administrative expenses absorb £15,563, interest on bonds £19,800, 
bank interest charges and commissions £67,173, renewale and 
capital redemption of undertakings managed by the comvauy 
£19,197, and depreciation and losses on securities £34,568. These 
figures represent a loss of £34,350 for the year, as against a loss of 
£21,007 in the preceding twelve months. The final result is an 
increase in the deficit of £58,966 in 1902-3 to £93,316. The 
directors state that an improvement took place in the majority of 
the undertakings during the year. The losses are attributed to the 


suspension of Bourse quotations for certain investments, and the 


depreciation of various abares. 

The accounts of the Lahmeyer Electricity Co., of Frankfort-on- 
Main, show gross profits amounting to £186,114 for the financial 
year 1903-4, as compared with £115,211 in the preceding period. 
After meeting general expenses, deducting £29,848 for interest on 
bonds, as against £12,368, £22,769 for bank interest charges and 
commissions, and making provision for depreciation, there remains 
a net sum of £30,831 available for disposal. It is proposed to pay 
a dividend at the rate of 24 per cent. on the share capital of 
£1,000,000, whereas the previous year’s trading resulted in a loss of 
£18,584, which was covered by the profits realised by the company 
on absorbing the German Company for Electrical Enterprises. The 
works were insafficiently employed at the beginning of the financial 
year, and the normal position of affairs was only reached in October. 
As а copsequence, no profits were earned in the first half of the year, 
the whole return arising from the transactions which were com- 
pleted in the second half, although prices continued uneatisfactory. 
The electric lighting stations und tramways belonging to the com- 
pany, together with those in which it is largely interested, developed 
in a satisfactory manner during the year. 

The general meeting of the Felten & Guilleaume Carlewerk Co., 
of Mulheim-on-Rhine, when shareholders were present representing 
the entire capital of £1,800,000, approved the accounts for the year 
1903, and the payment of a dividend at the rate of 5 per cent., 
being the same as ín the preceding year. According to the 
accounts, the gross profits realised on manufacturing operations 
reached £249,427 as compared with £255,193 in 1903, while sums of 
£24,532 and £4,411 were received as return on investmente and 
from the payment of a claim respectively. After meeting working 
expenses and other charges, and writing down the value of the 
buildings by 24 per cent., and the machinery and plant by 10 per 
cent., the net profits amount to £113,840 as againet £99,031 
in 1902. 

The directors of the Voigt & Haeffner Co., of Frankfort-on-Main, 
in their report for 1903, point out that the year yielded more 
favourable results than its immediate predecessor. The gross 
profits total £23,193, as compared with £16,120, and the net profite 
amount to £5,186. After writing off the slight deficit brought 
forward from the previous year, the net profits are shown to be 
£4,960, which allows of the payment of a dividend at the ra'e of 
3 per cent. for the year. The report states that competition continues 
to be extraordinarily severe, and profits do not bear any proportion 
to the demands made upon the makers for reliable manufactures, 
or for intellectual application in the solution of new problems. 
The company, whose prospects for the present year are described 
as favourable, employs officials and workpeople to the number of 
620. The following table shows the results of several other оош- 
panies :— 


Dividends in per cent. 
1 1902 


Electricity (Buchner) Co., Wiesbaden... - 
Electrotechnical Enterprises Co., Munich. 
Electricity Works (Poge) Co., Chemnitz 


90: 
German Trapsmarine Electricity Co., Berlin... 6 3 
Electra Co., Dresden гаа vds SE, 1 
Berggeist Electricity Works Co., Bruhl et 0 
Saxon Electricity (Poschmaun) Co., Dresden... 0 
Welter Electricity Co., Cologne he U 
Krawinklerbrucke Works = eis 0 
0 
0 
0 


oocococcr 


FRENCH AND OTHER COMPANIES. 


The Compagnie Continentale Edison, which has an ordinary 
share capital of £400,000, has declared a dividend at the rate of 
32s. per share for 1903, while 8s. per share has been paid on the 
founder shares. The net profite after writing off 280,000 for depre. 


| 
| 
| 
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ciation, as against £66,000 in 1902, amounted to £41,762, as oom- 
pared with £41,896 in the preceding year. 

The Société d'Electro-Métallurgie de Dives has succeeded in 
making a little progress, although the results for 1903 are apparently 
dus to the higher prices which prevailed for copper and to the booking 
of stocks in a corresponding way. At the end of 1902 the deficit 
reached a total of £18,731, but as the net profits for 1903 amount to 
£20,904, it has been possible to extinguish the debit balance brought 
forward and to carry £2,173 to the next account. The company, 
whose united share and bond capital is £750,000, experienced a loss 
of over £9,000, owing to damages caused by fire during the year. . 

The Société Parisienne pour l'Industrie des Chemins de Fer et 
des Tramways Electriques, which has a share capital of £2,000,000, 
of which £1,250,000 is paid up, is interested in several electric 
tramways and lighting works. Among the latter may be mentioned 
the Société d'Electricitó de Paris, which is erecting at St. Denis 
the largest central station in the area of the French capital, where 

four turbines of a combined output of 20,000 Kw. are to be installed 
as а beginning, the greater part of the production having already 
been ordered. "The net profits earned by the Société Parisienne in 
1903, amounted to £53,218, as compared with £50,384 in the 
previous year. It is proposed to pay a dividend at the rate of 4 per 
cent, whereas a year ago the entire surplus was devoted to the 
purpose of writing down the value of the securities in the company's 
portfolio. 

The electrical machinery industry in Italy has now been consoli- 
dated for the purpose of more effectively meeting foreign competi- 
tion. With the exception of the firm of Ansaldo-Armstrong, of 
Genoa, who are said only to make generators for their own require- 
ments, the production of this class of machinery i« now vested- in 
three firms. These are the Milan firms of Gadda & Oo., and Brio- 
schi, Finsi & Oo., and the Sociéta Elettrica Italians, of Turin. The 
two former entered into а working agreement a year or two ago, and 
the latter has now been added. The agreement provided for the 
appointment of а committee selected from the directors of the three 
companies for the purpose of accepting orders and distributing 
them among the three works, and, in fact, for pndertaking the 
technical and commercial management of them. 16 is proposed to 
divide the net profits by the allocation of 45 per cent. to Gadda and 
Oo., 22 per cent. to Brioschi, Finsi & Co., and 33 per cent. to the 
Sociéta Elettrica Italiana. The total capital of the three compauies 
is £280,000, The only other firm which comes into oonsideration 
ав а supplier of machinery, is the Italian branch of the Brown- 
Boveri Co., but this has hitherto only made instruments of precision 
ves sends all orders for machinery to the bead-quarters in Switzer- 

and. 

The last report issued by the Russian Siemens & Halske Co. 
covers a period of 18 months ended with December 31st, 1903. It 

` Shows net profits amounting to £3,478 as compared with а consider- 
able loss in 1901-2. The sum available for disposal bas been devoted 
to a reduction of the existing deficit, which is now represented by 
£16,341. Asa result of the combination of the German Schuckert 
and Siemens intereste, an understanding has been arrived at in 
Bt. Petersburg in the sense that the priucipal of the Schuckert Co. 
has become а member of the board of the Biemens & Halske Co. 


SINGLE-PHASE MOTORS: V. A. FYNN'S 
PATENT. 


Tun following notes give a brief description of the latest type of 
repulsion-induction motors which has been placed on the market. 
These motors are supplied by Messrs. Witting, Eborall & Oo., 
who have sent us the following particulars. 

The motors are manufactured under Mr. V. A. Fynn's patents; 
they are of the commutator type, specially designed to give a large 
starting torque with a comparatively small current consumption, 
and are specially suitable for lift and crane work. In these motors 
the rotor has two inter-connected windings, the ends of the one 
being connected to slip-rings, and the ends of the coils of the other 
to а commutator. The winding ef the two-pole machine is given in 
diagram in fig. 1, and fig. 2 shows a four-pole motor. 

The stator has simply a standard three-phase winding. 

In the larger sizes of motors the brushes on the commutator are 
connected through a variable resistance, which is gradually cut out 
as the motor starts, and is short-circuited in the running position. 
In the smaller motors the brushes are permanently short-circuited. 
The brushes are fixed once for all, and no adjustment for these 
is neoessary. The slip-ring brushes are connected to a resistance 
exactly similar to the starter of an ordinary three-phase motor. 

The construction of the motor is such that at starting it operates 
as а repulsion motor, and at full speed asa synchronous motor; at 
intermediate speeds tbe motor works partly as an induction, and 
partly as а repulsion motor. Sparkless running of the brushes is 
guaranteed at any speed. | 

А set of curves is here given to show the performance of a 290- 
volt 50-cycle 4-B H.P. motor (fig. 3). 

With regard to the starting performance generally, the makers 
guarantee that when starting with а torque equal to that at full- 
load, the starting current will not exceed ? of the full-load current ; 
or when starting with а torque equal to twice that at full-load, the 
starting current will not exceed 14 times the full-load current, it 
being assumed that the pressure at the terminals of the stator 
remains constant. Those who have) had iexperience with ;[single- 


phase motors will realise the excellence of this starting perform- 


ance. 
As stated above, the motors are specially suitable for lifts and 
hoists, but they can be equally well used in other classes of work; 


,Commulalor 


lind “g 


" Regulae 


resistance 


Fid. 1.—Draaram or WInpmd or Fyxn's Srxarms-PHASE 
Мотов. 


Fig. 3.—Ввлка Test or 5-в.н.р. SINGLE-PHASE Мотов. 
220 volte, 50 cycles, 1,600 r.p.m. 


however, where a large starting torque is not specially required, the 
standard induction motors are usually preferable on account of their 
lower price, and of the absence of the commutator. 
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THE LOCATION OF LIGHTNING 
ARRESTERS. 


By J. W., A. M. I. E. E. 


Ir is more particularly of the lightning arresters on traction 
feeders at the station end that we mean to treat. B 
the imitative propensity of the race (a failing from whic 
engineers are not entirely free), practice in this connection 
has become absolutely stereotyped. It is one of those 
methods that have come to us unquestioned from the United 
States, and the why and wherefore has apparently never been 
sought; otherwise it is fairly certain there could not exist 
such unanimity in the mode, For it happens that in this 
case there is very slender foundation indeed for the almost 
universal trust based upon the practice. It is a practice, 
moreover, that involves needless complication and expense, 
and a useful purpose may, therefore, be served by a brief 
discussion of the pros and cons of the question, and by 
giving some indication as to how it may be improved. 

The usual location of the lightning arresters in a traction 
generating station is on the switchboard, on the back of the 
feeder panels, It is not a convenient or ideal place for appa- 
ratus of this nature, and why it was put there in the first 
place would, perhaps, be hard to trace; but probably it was 
done with the idea of keeping the various apparatus together. 
A universal adjunct of the arrester in this position is the 
kicking coil, which is credited with very considerable powers 
of holding back the lightning discharge and forcing it to 
break across the віг-рар of the arrester. It is chiefly on 
the value of this kicking coil that the prevailing confidence 
is at fault. Once this is whittled down to ita just propor- 
tions, it becomes very evident that there are mnch better 
locations in the station for the lightning arresters than the 
back of the feeder panels. 

It is not intended to go deeply into the mathematics of 
the question; it would be superfluous, as all we need is a 
rough practical estimate of the comparative value of the 
kicking coil. The coil is commonly made up in two forms, 
the one а cylindrical spiral or helix, the other a discoidal spiral. 
The former is employed chiefly on direct current work, and 
the latter, which is the more efficient shape, is used for 
alternating current circuits. The helix is usually made of 
round copper rod of suitable section wound hot upon as 
small a mandrel as practicable. It consists of from 12 to 
20 turns, according to the total length it is convenient to 
allow. | | 

The following are the proportions of some average stan- 
dard kicking coils :— 


8i No. ot. | Mean | Pitch of | Diameter | Length of 
S turns. | diameter. spi | of rod conductor. 
— | | á — — 
| \ 
200 amps., 16 213 in. 4 in. 2 in. 126 in. 
400 amps. 16 22 in. z in. 3 in. 138 in. 
600 ampr.| 16 | 3 in. I in. iin. | 160 in. 


The “kicking” properties of ће coil depend, of course, 
upon the self-induction thereof. Now, the coefficient of 
self-induction of a ring coil, made up of a number of turns 
of cotton-covered wire wound close, and aggregating to a 
coil section which is small compared with the area enclosed 
by the ring, will be approximately :— 


L == 6 8% х А, 


where $ is number of turns, and А the mean length per turn 
in oms. This is the maximum inductance obtainable for 
a coil of a given number of turns and with a given length 
of conductor, in the absence of an iron core. Our kicking 
сой cannot possibly attain to it, as the turns must be spaced 
apart, and the conductor section is so much larger than 
assumed in the formula. The inductance, or coefficient of 
self-induction, of turns arranged in a discoidal spiral a 
small distance apart, is as а very rough approximation, 
something leas than L = 6.5 x А, and a little greater than 
L — 6 85 x А, | 2 | 

These two formule are quite arbitrary, and are simply 
taken as convenient boundaries between which lie the actual 


values; and, by the way, they are the boundary of our 
mathematics on this journey. 

The inductance of ће helix will be smaller yet, and if 
we allow it the lower value, we shall be doing it more than 
justice. Since 8 А гергевёпїв the total length of the con- 
ductor in the coil, which we will call /, it follows that the 
maximum possible inductance of a conductor of length /, 
when wound into а coreless coil, will be :— 


L = 6 8 / when the coil is a large close-wound ring, 
L = 6 811 when the coil is an open discoidal spiral, and 
L = 6 8% | when the coil/is an open helix. 


In the case of coils of 16 turns, such as we are dis- 
cussing, the value of coiling the conductor can now be 
estimated. Thus, in the first and best possible case, coiling 
will raise the inductance to 16 times what it is with the 
conductor straight. For the second case, it adds to the in- 
ductance by six times, For the third case, the gain is only 
four times; and, as we have seen, this is the best result 
that can be expected from the helical type. 

It follows that if we can connect the arrester to the feeder 
some 40 or 50 ft. away from the switchboard, the intervening 
length of conductor will have all, or more than, the effect 
of a kicking coil; and if the available distance within the 
station be short, a better and more efficient form of coil can 
be made of a few turns of the cable bound together in a 
ring. When the feeder enters from overhead, obviously the 
proper position for the arrester is as near the point of entry 
as possible. On underground feeders there are reasonable 
objections against cutting into the cable to make another 
connection, but only a narrow ring of insulation need be 
stripped to get a sufficient joint. On lead-covered, or metal 
sheathed cables, there is little need of a lightning arrester at 
all at the station end; one should be located at the far end 
to protect the cable, and if one is added in the station to 
serve as a discharge gap for possible surges of potential in 
the cable, there is clearly no call for a kicking coil also, as 
it would be impotent against the sort of discharge that could 
come through a long length of main. | 

The arrester should evidently be placed quite close to the 
feeder it serves to discharge, and also quite close to a good 
ground, and the connections to it must be short and of ample 
section; otherwise they will offer appreciable impedance, 
which will detract from the directive influence exerted by 
the impedance in the main circuit. These conditions are 
more easily met when the arrester is arranged as a separate 
item independent of the switchboard. The one thing to be 
observed is to make as effective use as possible of the in- 
herent impedance of the connections. If this is done, there 
is usually little utility in adding artificial impedance of the 
ineffectual sort described above. 

There is no doubt of the advisability of having a suitable 
discharge gap on any circuit that is likely to be subjected 
to abnormal static charges or effects, and if the switchboard 
is the most convenient and effective position for it, it shonld 
be placed there. But there із no reason in making a 
universal practice of locating it there, or of complicating 
the arrangements with an elaborate and costly “ kicking 
coil,” which, as we have seen, cannot add in any great pro- 
portion to the impedance already existing in the line of con- 
nections from the feeder to the switchboard, and from the 
switchboard to the generator. . 


Lee 


An Electro-Photographic Ргосевз. — Dr. S. Kalischer 
and E. Rahmer, of Berlin, have taken out a German patent for a 
process of obtaining photographic pictures on metallic plates 
covered with selenium which depends partiy upon electrolytic 
action. The metallic plate is coated with selenium in such a way 
that a film о? varnish insulates the thin layer of selenium from the 
metallic surface. The plate is brought into a glass vessel and made 
tho cathode of a weak carrent of electricity, whilst a lens throws 
upon it an image of the object tbat has to be reproduced. This 
causes the different portions of the selenium film which correspond 
with different portions of the picture to exhibit different degrees 
of conductivity. If an ordin silver bath (eg. а solution of 
potassium silver cyanide) is used as the electrolyte, and a plate о? 
pure silver as the anode, metallic silver white in colour is deposited 
on those parts of the plate which represent the ''lights" of the 
original, and a tive is obtained that reproduces the grada- 


tions of the object photographed. When the picture bas fully : 


developed in the bath, it is taken out and well dried. No process 
of fixing is requisite. 
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GLASGOW MUNICIPAL TELEPHONE 
SYSTEM: ESTIMATES AND RESULTS 
COMPARED. 


By HERBERT LAWS WEBB. 


] rEsPoND with pleasure to the request of the Editors of the 
ELECTRICAL RevIew for an article on this question. At 
the Glasgow Telephone Inquiry in 1897, I pointed out in 
the course of my evidence what appeared to me to be-the 
fundamental defects of the estimate presented at that inguiry 
for a Glasgow municipal exchange. The main bearing of 
my evidence was that the plant provided for in the estimate 
would not yield the number of working subscribers’ lines 
which the revenue estimate counted upon, and that the cost 
in plant of serving such a large area at low rates had not 
been adequately recognised. To put it briefly, the estimate 
was fundamentally wrong in the small amount of plant 
which it allowed in proportion to the number of subscribers 
to be served. The actual results have fully justified this 
contention. 

In order to make clear the wide difference between the 
results of actual practice and the estimate on which the 
system was based, I have prepared three curves which 
illustrate very clearly the great contrast between the amount 
of plant in proportion to subscribers which was estimated to 
be required and the amount which has actually been con- 
structed. A simple comparison of the actual capital spent 
and the actual gross revenue earned with the estimated 
capital expenditure and the estimated gross revenue, shows 
very clearly a great disparity between the estimates and the 
results. The curves throw light on the cause of this 
disparity. 

The original estimate purported to show that the total 
cost of a system to serve 5,200 subscribers’ and public tele- 
phore lines would be £97,833, this sum including an amount 
for contingencies of £8,696 (being 10 per cent. on the 
estimated cost of construction, which was put at £86,963) 
and £2,174 for engineers’ fees, calculated at 24 per cent. on 
the cost of construction. The estimated revenue was put at 
£27 ,550—made up of £27,300 from 5,200 instruments at a 
uniform charge of £5 5s, and £250 from call office and 
sundry receipts. Thus, the estimated gross revenue wus in 
the ratio of 28 per cent. on the tota] estimated capital expen- 
diture (including 10 per cent. for contingencies). The 
recently issued accounts of the Glasgow Corporation Tele- 
phone Department show that up to May 31st, 1904, the 
total capital expenditure was £331,892. This amount 
includes the stores, tools and sundry plant; but as the 
original estimate included 10 per cent. on the cost of con- 
struction for contingencies, it is fair to compare the total 
capital expenditure at the present time with the total esti- 
mated capital expenditure. "The total revenue for the year 
ending May 31st, 1904, was £49,639. This is slightly 
under 15 per cent. on the total capital expenditure. The 
ctual expenditure is therefore bringing in a gross revenue 
pf a little more than half of the estimated gross revenue in 
sroportion to the capital expenditure. There has been no 
erious modification of the rates proposed in the original 
scheme, as the £5 5s. rate for unlimited service has been 
adhered to, and the fact that the number of message-rate 
lines is only 34 per cent. of the total subscribers’ 
lines shows that the reduced receipt from mes- 
варе rate subscribers is а  negligible- factor in ex- 
plaining the reduced ratio of gross revenue to capital ex- 
penditure in actual practice, as compared with the estimates. 
The true explanation of the fact that the gross revenue in 
proportion to capital expenditure is only one-half of the 
percentage estimated is that the plant provided is far greater, 
in proportion to working subscribers’ lines, than that pro- 
vided for in the estimates. 

The statistics relating to the plant which are attached to 
the report of the Glasgow Telephone Committee, show that 
the system contained 11,405 instruments on May 31st, 1904. 
The total subscribers’ lines, however, are only 9,000, the 
remaining 2,400 instruments being inside and outside ex- 
tension, private line and sundry instrumente, Of inside 
extension instruments there are 1,081. The capital cost of 
this class of instrument is merely the cost of the instrument 


and switch, plus the cost of the inside wiring and work of 
installation. The average capital cost of such an instru- 
ment is about £3 10s. In the accompanying curves the 
inside extension instruments have been disregarded, as their 
total capital cost is so small that it would naturally come 
under the item for contingencies which was so liberally 
allowed for in the original estimate. The three curves show 
respectively a comparison of the number of lines estimated 
for and the number actually served with the estimated and 
actual capital expenditure, and with the estimated and actual 
plant. In each of the curves the full line marked А is the 
total number of subscribers’ and public telephone lines, and 
the broken line marked a’ is the total number of lines of all 
classes, including outside extension, private and sundry lines. 
The lines shown by the difference between А and A' have no 


relation with the switchboard plant, as the greater proportion 


of them are merely extensions of the lines shown by 4, and 
the rest are private lines entirely disassociated from the 
exchange plant. The outaide extension lines account for а 
certain amount of line plant, but relatively not for very 


much, as they are usually overhead extensions from the main 
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Fia. 1.—ESsSTIMATED AND ACTUAL CAPITAL EXPENDITUBE. — A, 
Subscribers’ and. public telephone lines; д’, Total lines of all 
clastes, including outside extension, private and sundry lines; 
B, Capital expenditure; c, Capital expenditure for 10,000 lines 
on basis of 1897 estimate; p, Capital expenditure for 10,000 
lines on basis of 1900 estimate. 


station to the extension station, and average a very short 
distance, In showing them on the curves as adding to Ше 
total number of lines, a liberal concession is made in any 
comparison with the original estimates, as these estimates 
dealt only with main subscribers’ lines. 

Curve No. 1 shows the estimated and actual capital 
expenditure. Curve No. 2 shows the line and switchboard. 
plant, and curve No. 3 shows the trenching and cable. In 
each case there will be seen & startling difference between the 
estimated amount of capital or plant in ratio to subscribers’ 
lines and the actual amount of capital or plant. To make 
still more clear the difference between the actual results and 
the estimates, on each curve points have been plotted showing 
the height which the curve for capital expenditure and plant 
would have reached if the estimate had been borne out by 
the actual resulta. 

In curve No. 1, relating to capital expenditure, it is seen 
that the original estimate was £97,800 for 5,200 lines, and 
the revised estimate was £121,000 for 5,250 lines. The 
difference between the revised estimate of 1900 and the 
original estimate of 1897 is accounted for by the fact that 
the 1900 estimate was to provide, in addition to 
5,250 completed lines at £19 1s. each, 5,250 spare 
partially completed lines at £4 each, which brought 
the total capital up to the point shown. The main 
estimate was also slightly increased, making the average 
estimated capital expenditure per subecriber's line £23 18., 
in place of £18 16s., as in the 1897 estimate. The point 
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marked c on the curve shows where the total capital expen- 
diture would have arrived for 10,000 working lines if the 
original estimate had held good. The point marked D shows 


where the total capital expenditure would have arrived, with 


10,000 working lines in service, if the revised estimate of 
1900 had held good. The difference between c and B, the 
actual capital expenditure, is £143,000. The difference 
between D and в is £101,000. An interesting point about 
this curve is that the scale for pounds sterling is 20 times 
the scale for number of lines. If the original theory on 
which the Glasgow system was based, namely, that the 
capital cost per working subscriber would average about 


Fig. 2.—Estmatep AND ACTUAL БУПТОНВОАВО CAPACITY AND 
CABLE-PAIR MILEAGE.—A and A',same as in fig. 1; B, Switch- 
board capacity; о, Cable-pair mileage: в’, Switchboard capacity 
for 10,000 lines on basis of estimates ; c', Cable-pair mileage for 
10,000 lines on basis of estimates. 


estimate estimate May 31, May 31, May 31, 
1987. 1900. 1902. 1003.  !904. 
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Fra. 3.—ÉsTIMATRD AND AcTUAL Сохроіт AND CABLE PríANMT.— 
A and a’, same as in fig. 1; в, Length of trenching; c, Length 
of cable; ', Trenching for 10,000 lines on basis of estimates; 
©', Length of cable for 10,000 lines on basis of estimates. 


£20, had held good, the curve for capital expenditure should 
have closely followed the curve for number of working lines. 
The manner in which the curve“ for capital expenditure has 
separated itself from the curve for number of lines is sufſi- 
ciently apparent not to need remark. | 
‘The other two curves show respectively the estimated and 
actual smount of cable conductor and switchboard capacity 
in comparison with the number of working lines, and the 
estimated and actual amount of trenching and cable in com- 
parison with the number of working lines. These curves 
explain curve No.1. In each of them points have been 
shown which indicate where the curve for amount of plant 
would have arrived if the original estimate of amount of 
lant required in proportion to working subscribers’ lines 
Dad held good. On curve No. 2, в shows the point where 
the switchboard capacity should be if the original estimate 
of switchboard capacity in proportion to working lines had 
been correct. O shows the point which the curve for cable 


a 


conductor mileage would have reached if the original esti- 
mate of cable conductor mileage required in proportion to 
working lines had held good. Similarly, on curve No. 3, B’ 
indicates the total length of trenching which, according to 
the estimate, should have been required for 10,000 working 
lines, and c' the amount of cable which, according to the 
eatimate, should have been required for 10,000 working lines. 
In each of these curves, with the exception of the switch- 
board capacity, the difference between the estimated and the 
actual plant in proportion to working lines is startling, and 
sufficiently explains the great difference between the esti- 
mated and actual capital expenditure. 

The curves 2 and 3 throw а side-light on an interesting 
point in connection with the original estimates. There has 
been а tendency of late to throw overboard the original 
estimate, and to declare that it was not intended to be a 
working estimate at all. Ав a matter of fact, it was backed 
by tenders from a number of contractors, and was put 
forward, not merely as an estimate, but as в statement of 
ascertained cost. The curves show clearly that in the 
revised estimate of 1900 hardly any revision was made of the 
original estimate, as in the two cases the amount of plant 
provided for is almost identical. | 

Taken ав a whole, the curves show plainly that the 
original estimates were based on entirely inadequate notions 
of the cost of. a telephone system to serve the Glasgow 
telephone area. I need hardly say that in all cases the 
figures from which the curves are plotted are taken from the 
printed and published estimates and official accounts and 
statistics of the Glasgow Corporation telephone department. 


THE COLLIERY EXHIBITION. 


(Continued from page 165.) 


Haulage Gear.—A large number of photographs of 
mining equipments were shown at Messrs. Scort AXD 
MouxTAIN's stand, among the most interesting being three 
main and tail hauling gears installed at the Tredegar Pit. 
This gear (fig. 21), is driven by a 55-H. P. induction 
motor, and it is well known that the starting of such 
motors under load involves very large currents of low 
power factor, producing great fluctuations in the pressure. 
In order to avoid this, the drums are provided with 
* Hall" clutches, which enable the driver to start and 
stop with ease whilst keeping the motor running at a constant 
speed. These clutches consist of an iron band lined with 


wood segments, anchored to the sides of the drums, and are 


operated by contracting on to the driving rim which is 
keyed to the drum shaft. "The gears are mounted on a steel 
girder frame of channel section. 

Messrs. Davis & Sons, of Derby, showed a portable 
single drum, helical geared, driven by a 10-н.р. 500-volt 
motor, the drum being geared up to the motor by a raw-hide 
pinion and cut-steel spur wheel. 

On the stand of Тнк WESTINGHOUSE COMPANY, at 
which a variety of plant was shown, a 20-H.r. electrically 
driven haulage gear was exhibited, as shown in our illustra- 
tion (fig. 22). The motor is of the three-phase induction 
type, and, as seen from the illustration, drives the haulage 
drum through cut spur gearing, and is capable of exerting а 
pull of 74 cwt. on the rope at a speed of 600 ft. per minute. 
The haulage drum runs loosely on the shaft, to which it 
can be connected by means of a double-coned friction clutch, 
which is put into action by means of a screw and lever, 
which causes the drum to slide sideways on the shaft. 
thrust of the cone clutches is taken up on а gun-metal thrust 
collar. The whole of the gear and the motor are mounted 
on a stiff frame constructed of boiler plate suitably stiffened 
with angle-irons, | 

Electrical Winding Gear.—Electrical winding has not, as 
yet, been adopted on any large scale in England, althongh 
for short lifts it is becoming more general. Fig. 23 
illustrates a 30-H. P. electrical winding gear, made by Mrssrs. 
Scorr & MOUNTAIN. As will be seen from the illustration, the 
motor is geared up to a short oountershaft by cut-spur 


— 
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earing, this shaft being then geared up to the winding- 
drain. On the right hand side of the illustration is shown 
the starting and reversing switch, and on the left side an auto- 
matic magnetic brake. Theconditionsobtaining in main shafts 
are very different to those in short auxiliary shafts or staples. 
In the case of a main winding gear it is possible to use an 
engine of the very best and most efficient type, coupled 
direct on to the winding drum, and as the engine is near 
the boilers, the lossee in transmission are reduced to a mini- 
mum. . Owing to the fact, however, that the engine must be 
started and stopped for each lift, the low average power 
factor and condensation losses bring the steam consumption 
per B.H.P.-hr. on the drum shaft to a fairly high figure, ranging 
from 40 to as high as 120 lbs. In addition to the inter- 
mittency of the load, the maximum power exerted is at some 
portions of the lift from two to four times the average load. 
The engine must, of course, be large enough to deal with 
this maximum, and is, therefore, for a great portion of its 
time, working on an uneconomical load. For instance, to lift 
1,000 tons іп an 8 hours’ shift up a pit shaft 600 yds. 
deep, the actual average Н.Р. on the rope is less 
than 260. But, owing to the intermittency of the 
load and the quick acceleration necessary, an engine for this 
work would need to develop about 1,800 H.P. To merely 


Fic. 21. 


Fic. 93. 


replace the engine by a motor of the same power working 


under the same conditions would offer very little, if any, 


advantage over steam driving. In order then to show any 
improvement by the adoption of electrical methods, it is 
necessary to devise means radically different from those 
adopted in driving апу ordinary class of machinery. А 


system which has been adopted with marked success on the 
Continent by Messrs. Siemens & Halske, the A. E. G. Oo., 


Fic. 22. 


and others, known as the Ilgner system, possesses 
features of considerable merit; and it is pretty generally 
admitted by experts in colliery work that it 
has practically solved the problem of elec- 
trical winding. To sum the system up in 
a few words is to say that this is a modifica- 
tion of the well-known Ward - Leonard 
method of control with which is embodied a 
mechanical storage system in the form of a 
very heavy fly-wheel, which absorbs energy 
during the periods of retardation and stop- 
ping of the cage, giving it out again during 
the acceleration period. 

Photographs were shown by the Electrical 
Co., of work carried out on this system by 
the A.E.G. on the Continent, and the Bruce 
Peebles Co. issued an interesting pamphlet 
on the same subject. Both these companies, 
we understand, are licensees for the system 
in this country. 

A diagram of the system is shown in 
fig. 24, in which А and в represent а motor 
and generator coupled together in line to & 
heavy fly-wheel, c, which is hung between 
the two machines. р represents the main 
winding motor, which runs in a field of full 
and constant excitation, the shunt field 
circuit being energised by the exciter E, which 
is coupled to the motor-generator. The 
combination A B and c, therefore, repre- 
gente а heavily fly-wheeled motor-generator, 
and may be driven \either from the genera- 
ting plant at the oolliery, or from the supply 
mains The motor, of course, may be either 
of the continuous or polyphase type, but 5 
and D аге continnous-current machines. 
Assume now the motor-generator to be run- 
ning at its full speed, the generator giving it 
maximum voltage and the cage ascending 
the pit shaft. To stop the winding motor р, 
the excitation of the generator B is reduced, 
just as in the case of the Ward-Leonard 
equipment, The саре, however, has acquired 
considerable momentum, and as soon as the 
dynamo voltage is reduced, the winding 
motor acts as a generator, putting current 
back into the motor-generator, and so storing 
up a large portion of the energy of retardation 
and stopping in the fly-wheel, which thus 
acts as а regenerative brake. This stored 
energy of braking is again given out to the 
winding motor during the next wind. As 
the fly-wheel stores energy both during the period of retarda- 
tion and whilst the cage is at rest, the energy taken from 
the line is very uniform, causing quite a negligible fluctua- 
tion op the power mains; whereas, if the winding motor , 
itself were connected directly to the power mains, it would 
be necessary to run a separate generator to feed it owing to 
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the intermittency of the load. The evolution and perfection 
Of the Ilgner sy stem are due, we believe, to some such trouble 
as this having been experienced. The method of control is 
very simple and practically automatic. Stops are provided 
which, in the event of the cage overrunning, apply a com- 

ressed air brake to the drum and open the main circuit. 

© is usual in this system to employ an electrically-d:iven 
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4, Motor; в, Generator; с, Fly-wheel; р, Winding motor; x, Exciter; 
F, Reversing regulator in generator field ; s, Shunt field winding. 


FIG. 24.—D14G8AM оғ '"ILGNER" бувткм or WINDING. 


compressor to work the compressed air brake, which can 
either be worked manually or by the kncck-off stops 
mentioned above. The whole of the actions are automatic, 
including the weakening of the generator field, and the 
application of the brakes, so the system is as absolutely safc 
ав it is possible to design anything. The shunt regulator 
and reversing switch is marked F. | 

In the event of the current being cut off, there is sufficient 
energy stored in the fly-wheel alone to bring the cage up the 
Bhaft. 

As to economy, it is said by the licensees that the cost of 
an electrical winding machine complete is about 25 per cent. 
more than that of a steam winding gear of equal capacity, 
whereas the saviog far outweighs the additional cost. The 
size of motor-generator to do the work of an 1,800-H.P. 
winding machine would be about 450 H.P. According to 
data given by Messrs. Druce Peebles & Co., at the Merklinde 
Pit, We:tphalia, a winding motor of 1,200 н.р. maximum is 
used, the output of the pit being from 1,200 to 1,500 tons a 
day from a depth of 360 yards. The speed is 33 ft. per 
second, the time of acceleration from rest to full speed is 
10 gec., and of retardation from full speed to rest, 4 sec. 
The total horse-power used in the colliery is 1,000, of which 
700 НР, is running continuously, driving compressors, fane, 
blowers, and screening plant, the balance of 300 н.р. being 
taken by the winding gear. It is computed that the wind- 
ing gear takes only 4 tons of coal to lift 1,200 tons a day 
from a depth of 360 yards, the coal used being of a very 
poor quality. It is questionable whether or not there 
is the same need for electrical winding in this country as in 
Germany and other parts of the Continent, as the ordinary 
speeds of steam winding on the Continent are very much 
lower than here. The advantages of increased speed and 
ontput due to electric driving do not, therefore, play so 
prominent a part with us, and economy of fuel is not always 
an item of paramount importance іп а colliery. There are, 
of course, the other advantages, inherent to electrical driving, 
of adaptability, ease of control, and safety, which are 
frequently of greater importance than considerations of fuel 

economy. 
(To be concluded.) 


THE ELECTRICAL ENGINEER AND THE 
STEAM ROAD. 


By HOWARD S. KNOWLTON. 


OxE of the most important results of any forward step in 
applied science is the increase in responsibility and duty 
which is laid upon the operating engineer. In fact, this 
increase is often large enough to bi ing about the creation 
of new positions and to open up specialised fields of work 
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previously unexploited. "Through the employment of large 

numbers cf skilled and unskilled workmen, almost every 

advance in engineering science proves to be a blessing to the 
industrial world. 

An interesting example of the foregoing is found in the 
application of electricity to steam railways—a work which 
is just beginning to be done on a large scale in both 
America and England. Fora long time the steam railway 
has utilised electricity for telegraphic purposes, and in recent 
years the electric light and stationary motor have gradaally 
been finding useful places iu the stations, cars, and repair 
shops, while the telephone has crept into favour for the 
trans iction of general business, even if it has not secured a 
very firm foothold in train despatchiog. It is only very 
recently that important applications of electricity as a motive 
power have attracted the attention of steam railway experta 
in projects like the electrical equipment of the Liv l 
and Southport branch of the Lancashire and Yorkshire 
Railway in England, and the elimination of the steam loco- 
motive in the New York terminal service of the Pennsylvania 
and New York Central and Hudson River systems in the 
United States. At this time, therefore, it seems profitable 
to make a few comments upon the coming status of the elec- 
trical engineer in railroad service. 

In the days when the only use of electricity on steam 
roads was for telegraphing purposes, the electrical engineer, 
as such, had a very limited round of duties. As long as the 
telegraph lines and instruments worked properly, the 
* superintendent of telegraph,” or whatever his title was, 
had little to worry about as far as tbe material side of his 
work was concerned. With the advent of improved systems 
of block and interlocking signals, however, an enormous 
increase in responsibility was laid upon the man in charge 
of communication, until the modern signal engineer came to 
the front, as a specialist of the moet pronounced type. The 

exter sion of automatic signalling on railroads and the multi- 
plication of manually-operated signal plants or towers has 
now been carried so fur, that the signal engineer of a steam 
road to-day stands foremost among the important sub- 
ordinate employés of the system. The responsibility of his 
work is great, affecting the safety of life and property over 
а wide territory, and it cannot be said that a compensation 
of from £400 to £600 a year ів а fair equivalent for the 
heavy burdens which the office imposer, judging from the 
American standpoint of the writer. The complication of 
even the best modern electric, mechanical or electro-pneu- 
matic signalling apparatus requires expert knowledge and 
ability for the proper administration of the equipment over a 
large system of railway; it requires a grasp of the principles 
of handling traffic, the construction of time-tables to a degree, 
and a facility in handling men which ought to command an 
adequate reward. 

From a specialist in communication the railroad electrical 
engineer has in many cases become a general practitioner ” 
through the applications of electricity to power and lighting 
systems. Не has retuited his control of the signal depart- 
ment, but leaving the detailed work of communication to his 
foremen or assistants, he has turned to the electrical equip- 
ment of the machiue shops; the installation of power plants 
after he has designed and planned their working arrange- 
ments; the lighting of stations, warehouses, bone round- 
houses, and сагв; and, finally, to the great question of electric 
motive power for the rolling stock itself. It is evident that 
he has not stood still " in his profession. 

The present work of the electrical engineer who is 
employed by the typical steam road of to-day may be 
summed up somewhat as follows, bearing in mind that local 
circunistances have a good deal to do in defining his exact 
duties :—He exercises general supervision over all electrica) 
matters, including lizbting and power circuits, generators, 
motors, arc and incandescent lamps, and all other electrica) 
machinery and apparatus in use upon the railway. The 
віспа! and interlocking system is either under his special 
direction, or indirectly in his care thiough the administra- 
tion of a subordinate signal engineer. The electrical engi- 
neer prepares standard avd special plana as required, with 

necessary estimates, and it is his duty to sopervise the con- 
struction, о; eration, and maintenance of electric installa- 
tions and circuits in order to ensure compliance with the 
plans, rules, and specifications relating to them. There is 
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no doubt that such an official has little time to allow the 
grass to grow under bis feet. 

Still more exteuded duties and opportunities confront the 
railroad electrical engineer of the immediate future. If he 
is to hold his place as an employé of highest importance in 
the subordinate ranks, he must familiarise himself with 
many new problems. In direct proportion to his knowledge 
and scientific methods will be his efficiency. Power stations 
will be larger than anything steam railroad service has yet 
seen ; opportunities for «conomical design and operation of 


E generating plants, transmission systems and sub-stations will 
constantly arise; the third rail and the overhead trolley will 


claim his attention; acceleration curves of railway motors, 
and load curves of multiple unit trains will visit his nightly 


dreams, and new schedules and tests dependent upon electric 


locomotives will lie upon his desk during office hours. More im- 
portant than anything save safety, the ever-pressing problems 
-of economical operation will command his attention, and the 


"reduction of waste of all kinds will be his hobby. 


Fortunately, the thorough discussion of these problems by 


the technical Press is at the command of the railway 
engineer, and the experience of the great manufacturing com- 


! 


' panies is his also. 


If the steam railway which sdo; ts elec- 
tric motive power gives its electrical engineer a fiee hand, 
and the necessary assistants, the results will certainly justify 


· the expense, and be creditable alike to the engineering pro- 
' fession and the transportation world. 
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15,082. Improve ments in incandescent electric lamps.“ M. Воммев. July 
8th. 

15,942. “Improvements in alternating current electric meters." Union 
ELECTRICITATS- E CESELLACHAET: July 18h. (Date applied for under Patents 
Act, 1901, July 1&th, 1908, being date of application in Germany.) (Complete.) 
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METAL CLAMP APPLICABLE FOR THE SUPPORTING STANDARDS AND BRACKETS OF 
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Naylor. 9,173. April 28rd. 
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(Hartmann & Braun, 


А. March. 


April 24th. 
ALTERNATING CURRENT METER. 
Germany.) 9,311. April 24th. 


Evectnric Lirrs. J. S. Stevens, C. G. Major, E. C. Stevens, and P. H. Stevens. 
9,882. April 25th. 

TRANSMITTING ELECTRIC CURRENT TO TRAMCARS AND THE LIKE, 
Son, Ltd., and Н. Hirst. 9,649. April 29th. 


ELECTRIC ConnecttnG DEVICES APPLICABLE TO LAMP-HOLDERS, WALL PLvGs, 
AND THE LIKE, C. L. R. E. Mange. 9,728. April th. 


EMERGENCY Brakes. E A. Carolan. (General Electrio Co.) 9,806, April 80th. 
Devices ron Detecting HIGH VOLTAGE IN ELECTRICAL CIRCUITS AND APPARA- 


A. M. Clark. 


A. Hirst and 


тов. E. A. Carolan. (General Electric Co.) 9,809. April 30th. 

METHODS or WINDING Dynamo Erkcrnic MAchixES. E. A. Carolan. (General 
Electric Co.) 9811. April 80th. 

Evectric Lamers. W. Boehm. 9,892. April 80th. 
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MANUFACTURE OF ELECTRODES. 
CONTROL or ELECTRIC MOTORS. 
11,204. May 18h. 
BSwircHES For ELECTRIC BATTERIES. A. J. Boult. 
Battery Co., United States.) 11,828. May 18th. 
REGULATORS FOR ALTERNATING SERIES ARC LIGHT Systems. 
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THE PRESENT POSITION OF 
ELECTRICAL MANUFACTURING. 


On another page of this issue will be found a report of 
the annual meeting of Messrs. Crompton & Co., Ltd., of 
Chelmsford, and we are tempted to draw particular atten- 
tion thereto, because we have ample reasons for believing 
that the difficulties which Mr. John Trotter there enume- 
rites are confronting the major portion of the manufactur- 
ing branch of the British electrical industry at the present 
moment. No matter how up-to-date and enterprising 
may have been the steps taken during recent years to 
produce electrical machinery and material more cheaply, 
or to attain greater efficiency in the operation of manufactur- 
ing plant, the manufacturer is persistently kept in mind 
of the painful fact that there is such a struggle going on 
between himself and his rivals to secure any new business 
there may be going, that the margin of profit will be very 
meagre indeed, even if any margin exist at all. The 
efforts at modernising and economy are rendered nugatory 
by an unprecedented competition, which it is pretty safe 
to say cannot continue without some more serious results 
than the mere reduction of dividends. 

There are various theories for the present weak state of 
our industry, and doubtless they are all in a measure correct : 
a cycle of bad trade ; the tightness of money ; the difficulty 
experienced by municipalities in obtaining capital for ex- 
tending their electrical systems ; the dumping methods of 
the foreigner; the desire of American-English factories to 
sweep out of the way some of their competitors; the estab- 


lishment of enormous works to meet an uninterruptedly 


increasing demand for electrical machinery which was antici- 
pated, but which has not been experienced—and во on. 

To put it briefly, the works' capacity of the United 
Kingdom would seem to be at present in excess of the 
requirements of the market, and if thee factories are to be 
kept operating, and their large staff fully employed, work 
must be obtained at any price. That, so far as we can 
gauge it from statements which reach our ears from different 
directions, ів the attitude of many— of courze, there may be 
some fortunate exceptions— electrical firms. The obvious 
effect of this is that unless a speedy improvement in trade 
be brought about, only those concerns which occupy a position 
of strength can survive; the weaker ones, as Mr. Trotter 
puts it, will b» “ cleared out,” leaving some room for the 
stronger ones that remain.“ 

It is satisfactory to бод that shareholders in electrical 
companies seem to have а correct appreciation of the present 
position, for although the Crompton dividend is at the rate 
of only 25 per cent. per annum, instead of the 6 per cent. 
declared last year, and this drop comes a short time after 
reconstruction and writing down of capital—in spite of these 
things, there was not a complaining voice from the share- 
holders’ side of the table. The passing of the interim divi- 
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dend had, doubtless, prepared them for a less successful 
year, and they had resigned themselves to whatever might 
come to them when the final account was presented. Mr. Trotter 
struck a good note when he told of the new and more 
energetic steps which were being taken to bring in fresh 
business, but he also hinted that this new business will not 
be expected in municipal works, where prices are being cut 
most drastically because of the competition. The company is 
looking to its own affiliated companies, one of which has only 
lately been floated, for work rather than to an open market, very 
much on the eame lines as the Brush Co. adopte by supplying 
material to the systems of the B.E.T. Со This may bea 
temporary measure for obtaining orders for the factory until 
the present unsatisfactory state of things has passed. 

There are electrical manufacturers whosge poeition is far 
less happy than that of the Arc Works, but we need not here 
single any of them out for reference. There is always a 
good deal of conversation going on between electrical men 
as to the position of so-and-so and so-and-so, and much of 
it may be true, but a good deal of it only imaginary. The 
manufacturing reports which have appeared in the City 
Notes” of the ELEcTRICAL REVIEW daring, say, the past 
six months, and the general trade matters recorded in our 
* Business Notice" columns from week to week, are well 
worthy of close study at such a time as this. 

Many are asking how long business will remain stagnant. 
Our own view is that there is no need for anything like 
despair; the present stage is only а passing опе; but there 
may be the weeding out of a few concerrs here ard there 
before all is well again. | | 


BEFORE our next issue appears, the 
annual meeting of the British Association 
for the Advancement of Science will have been opened at 
Cambridge. Mr. Balfonr is to deliver his presidential 
address on Wednesday evening next. The time has passed 
by when electrical engineers expected papers of startling 
practical consequence to be read before а В.А. meeting, and 
it is generally only during the delivery of the sectional 
address that the audience in G " musters many in excess 
of a score, and some of these only look in to know what is 
going on, and leave after they have taken a nibble. The 
papers on The Internal Combustion Motor in Britain,” by 
Mr. C. Dugald Clark, and on Some Tests on Small Gas 
Engines," by Prof. D. Hopkinsor, are expected to produce 
a joint discussion, which ought to he good if the 
right men are present to take part in it. Monday, 
August 22nd, will doubtless find more electrical men 
there than will attend at апу other time during the 
meeting, for the papers set down for that day are all 
within their province. The North. Eastern electrification, 
a subject which we are all following so keenly at the present 
time, is to be brought up by Mr. О. Н. Merz, the consulting 
engineer responsible for the supervision of the work, and we 
trust he will have something that is not already common 
knowledge to tell uson the matter., ** Electricity from Water- 
Power" will occupy Mr. А. A. Campbell Swinton; Messrs. 
W. М. Mordey and А. С. Hansard will discuss “ Energy 
Losses in Magnetising Iron” ; and Prof. J. A. Fleming has 
а paper on “ Large Bulb Incandescent Lamps as Secondary 
Standards of Light." These four papers should provide at 
least а good morning’s work for the section. 

The president of the Engineering Section is the Hon. 
C. A. Parsons, F. R. S., во we may, of course, expect to hear 
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something further on the subject which of recent years has 
made his name so famous, In Nature's usual forecast we 
find nothing to lend us to believe that the Mathematical end 
Physical Science Section (A) will be strong electrically. 
There will be a discussion on the radio-activity of ordinary 
matter, which Prof. J. J. Thomson is to introduce ; a com- 
munication by Prof. Larmor on the laws of radiation ; an 
address by Prof. J. А. Fleming on recent advances in con- 
nection with wireless telegraphy ; and an account by Dr. 
Glazebrook of some recent work at the National Physical 
Laboratory. 


Electro-Peat- Wk, with other Press representatives, 
Coal. were refused admission to the statu- 

tory meeting of the Electro-Peat-Coal Co. on Tuesday ; 
the Financial Times, however, though among the number 
excluded, has succeded in securing a report of what 
transpired. If Mr. Scooner, M. I. C. E. is correctly 
reported in our contemporary, be makes confusion 
worse confounded. He says that when the dis- 
crepancy between a pound and a kilogramme was first 
Lrought to his notice, be thought a serious mistake had 
been committed. He had, therefore. gone most carefully 
into the matter, and тесе investigations of his showed 


“that it was still possible to regard peat-coal as having, on 


the average, acalorific value of 13,000 units." Bat this is 
per kilogramme, not per pound ; reduced to pounds it means 
just below 6,000 units per pound ; while the best Lancashire 
coal, from an average of 24 samples, gives 18,963 units. 
„It held tke heat а good deal longer than ordinary coal," 
he said, and though he had never pretended to compare it 
with ordinary coal, he was convinced thut it was а good 
commercial article.” This may be magnificent, but it is 
not engineering ! | 

Again, “fiom tests which he had bad made, he found 
that equal quantities of best Lancashire coal and peat-coal 
would evaporate in the same time 7 and 81 lbs. of water 
respectively, which was an excellent proof of the value of 
their product.” It wou'd be interesting to learn who was 
responsible for this remarkable result, for whereas in a te-t 
made on а boiler fired with peat the evaporation was only 
4:9 lbs. of water per lb. of peat, the best Lancashire steam 
coal would evaporate in a роса boiler 10 to 11 lbs. of water. 
Peat is very bulky, and cccupies about four times the space 
for equal weights of coal, and as its marimum evaporative 
power is little more than one-half that of coal, abont 8 cb. ft. 
are required to evaporate an «qual quantity of water as 
1 cb. ft. of coal. 

Its ma.rimum calorific power is about 7,440 unita, and its 


‘maximum evaporative power about 77. Ibs. of water from and 


at 212° F., but the evaporative power of peat of average 
quality is very much less than this, as will be seen from the 
result of the test given above. 

The Financial Times considers that Mr. Scoones’s con- 
fession, that the criticism to which his work has been sub- 
jected has led him to devote much more attention to peat- 
coal than he had previously done, somewhat discounts the 
value of his original report, and will bardly lead the share- 
holders to hope that his later assertions may not be open to 
revision. Регһарв our contemporary may find space to 
bring the foregoing to the notice of those same share holders. 


As these pages go to press, we have 
received from Mr. L. S. Robertson, secre- 
{агу of the Enginecring Standards Committee, а copy of the 
interim report of the Sub-Committee on British Standards 
for Electrica! Machinery. Standard pressures for direct and 
alternating current, work have been adopted, and the standard 
frequency of 50 cycles per second for the latter, 25 cycles 
being allowed as a secondary standard. The rating of 
generators and motors, and other important matters, are 
included in the report, which, by the request of the Com- 
mittee, we shall publish in full in our next issue, 


Enginecring 
Standards. 


—— — — 
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NAVAL BOILERS COMMITTEE REPORT. 


THE Committee have now issued their final report on naval 
boilers, and they state on an early page that, since their 
report of May, 1902, they see no reason to modify the 
opinion therein expressed, that it is ** undesirable to fit any 
more of this type їп Н.М. Navy," the words “ this type" 
referring to the Belleville boiler. The sharpness of this 
ating is taken off somewhat by the introductory letter of 
Admiral Sir Compton Domville, the President of the Com- 
mittee, who feels compelled to say that his Mediterranean 
experience has been favourable to the Belleville, and that 
the early Bellevilles were badJy built and badly used. 
Having delivered himeelf of this quite reasonably flat con- 
tradiction of his colleagues on the Committee, he next 
proceeds to express his high opinion of the work of these 
same colleagues, and во this famous Committee goes out оѓ 
action like a sepia, with the true issue confused in a cloud of 
civilly distribated ink. 

In all, trials Бате been made on R. M. S. Sazonia and on 
H. M. S. Hyacinth. Minerva, Seagull, Sheldrake, Esmégle, 
Fantome, Medea, Medusa and Hermes. 

It will be remembered that in their earlier reports the 
„ Committee recommended trials to he made of four water- 

tube boilers—namely, the Babcock & Wilcox. Niclausse, 
Diirr and Yarrow large tube—and they now express their 
approval of the first and fourth of these boilers, the one with 
tubes nearly horizontal, the other with nearly vertical tubes ; 
and they think the upkeep of these boilers, though in excess 
of the upkeep of cylinder boilers, will be a minimum for 
water-tube types. In this report, among other items, the 
thermal efficiencies of the boilers tested are given. The 
best, with the Babcock boilers of the Hermes, with vertical 
baffle plates and a forced air supply over the fires, was 81 
per cent. on a 30-hours' trial with a coal consnmption at the 
rate of 20 lb. per ft. of grate per hour. With 27 lb. of 
coal the efficiency fell to 77°8 per cent. These rates were 
those of ordinary steaming and full power respectively. 
Without special air over the fires, and burning 20°5 lb. of 
coal, the efficiency was 75:8 per cent. Other tests showed 
lees efficiency when no air was specially forced in over the fires. 

The Yarrow boilers of the Medea gave 75°7 per cent. 
efficiency on a 26-hours' run at 18 lb. of coal per hour per 
вп. ft. of grate. It was 69:5 per. cent. when burning 40 Ib. 
of coal. The Belleville boilers of the Hyacinth showed 77 
per cent. efficiency, with 16 lb. of coal on a 24}-houre’ run, 
and 78:8 per cent. with 20 lb. At full output, with 27 lb. 
of coal, the efficiency fell to 65 per cent. 

The Dürr boiler, when burning 35 lb. of coal, gave 64°8 
per cent. efficiency. At 16 lb. of coal, and in a 26-bours’ 
run, the efficiency was only 63:8 per cent. The first trial 
was only for 8 hours, and the figures give room for some 
doubts as to their correctress, яв they are inconsistent. 
The cylinder boilers of the Sazonia showed 82:3 per cent. 
efficiency witb 20 lb. coal combnstion, but the cylinder 
boilers of the Minerva only gave 69:7 per cent. оп a 25- 
hours’ trial at 14 lb. combustion rate. With retarders at 
29 Ib. per aq. ft., the figure only fell to 68°4 per cent. In 
tbe smaller ships the Babcock boiler, on 12-hours’ tests at 
18 lb. coal consumption, did not exceed 66 per cent. effi- 
ciency iu the Sheldrake, and 78:2 per cent. at 18 lb. in the 
Espiégle, while the Niclausse boilers of the Seagull showed 
66°9 per cent. efficiency at 13 Ib., and those of the Fan- 
tome 69°8 per cent. at 14 lb. | 

It is noted that the Babcock boiler has imrroved upon its 
earlier types, so that on one occasion on the Hermes even 81 
per cent. efficiency was attained, but in the three seta of these 
boilers which were tried. the heating surface and baffles were 
differently arranged. Then the tubes of the Sheldrake were 
144 diameter without baffles. those of the Espiegle 3 P 
diameter with the vertical baffles urual in stationary boilers 
of this make, and tbe boilers of the Hermes have two rows of 
312% tubes over the fire, the remainder being 113 only. and 
the baffling was effected simply by restricting the escape of 
the hot gases at the top rows. But those boilers of the Hermes, 
which showed 81 per cent. efficiency, although similar in 
construction to the last-mentioned, had vertical baffles and 
a forced air supply, which latter item seems to point out that 
the Babcock boiler would be seriously improved by such 
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proper furnace arrangements as would gain for it more than 
the benefit shown by the forced air supply which is, after 
all, only a gas mixing device and a retarder of the gases 
from too rapid contact with the cold tubes. 

Wetness of steam was tested by a Carpenter calorimeter. 
No doubt this instrament does register correctly the quality 
of the steam passed through it, but this is very different 
from saying that correct samples of steam were passed 
through it. 

As regards loss of water, it is indicated in the report that 
multiplicity of doors implies loas of water, and the Yarrow 
boiler is commended in that it has few doors. 

On the other hand, as regards ease of inspection and tube 
removal, the Niclausse boiler is condemned as inaccessible 
at the back end of the tnbes, which can only be emptied by 
special means. The Diirr boiler, also, is troublesome, and 
both these boilers require too much space for tube re- 
moval, &c. 

The Yarrow boiler is awarded the palm for facility of 
access and inspection. Nor can the Diirr and Niclausse 
tubes be cleaned externally so well, owing to the baffles, 
and, generally, the baffles render cleaning of the tubes exter- 
nally somewhat difficult. 

No surprise will be felt that flatly-inclined tubes bent 
considerably next the fire; nor that the Yarrow tubes are 
recommended to be put in with an initial bend of 1 in., to 
take up expansion. 

Generally tabes have not corroded, and wear bas been 
slight in all cases. | 

The Yarrow boiler stands at an advantage as regards its 
casings, in that the gases only touch the casings after passing 
This applies, of conrse, to the 
side casings. 

The Niclausse and Diirr boilers cannot, with safety to 
their tubes, be worked above 35 lb. of coal per hour per 
square foot of grate. | 

The Yarrow can be severely forced with safety. Ав 
regards stoking, it is admitted that special skill is required, 
especially on the large grates of the horizontal tube types of 
boiler. The Yarrow boiler showed good results with men 
new to the ship. 

On the question of superheaters, the small-tube species 
seems to have been .a failure, and it is stated they will 
require frequent renewals. The omission of automatic feed 
regulators is indicated as desirable. Salt water as feed did 
not show evil effects in the Dürr and Yarrow boilers tested 
in the Medusa and Medea. Finally, as regards weights per 
output, the best figure is 503 lb. of steam per ton per hour 
for the Dürr boilers of the Medea, 478 for the Yarrow boilers 
of the Medea, 410 for the Babeock boilers of the Hermes, 
and 394 for the Belleville’s in the Hyacinth. 

The Minerva gave 295 lb. for her cylindrical boilers. 
The Saxonia gave 132:6 only, but she is a Cunarder, and is 
not expected to lose time or money, and is run across the 
Atlantic as often as she can be driven. 

The water-tube boilers of the Navy weigh one-half to 
one-third as much per unit, but whether they will fail at the 
critical moment, no one appears to know. Let us hope 
not. Thus ends the Boiler Committee апа their 
work—a lame and impotent conclusion of divided 
counsel, the President contradicting the expressed opinion 
of his highly-esteemed colleagues. It was the Belleville 
that caused all the trouble, and ever since the Committee has 
been formed numerous rosy reports have appeared in favour 
of the same Belleville. Thus a ship steamed home from 
China at three-quarter speed, which sounds well to the 
general public, who do not realise that 3* is less than half 
of 48, and that halving the duty of a lot of boilers may 
mean all the difference between failure and success. It is 
difficult to get at the truth in naval affaire. Perhaps it is 
as well that this is во, nor would anyone complain did not 
the suspicion arise that more is known at Kiel of our naval 
affairs than by our own people. Engineers, after all, can 
only form their judgements from the probability of tbe case, 
and should, therefore, ask themselves as to the probabilities 
of a manifold tube 90 ft. long, laid over a fierce fire, being 
durable or safe, or likely to secure efficient movement of 
water and steam. 

The principle of limited circulation followed in the 
Belleville boiler may be right—we believe it is right when 
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the tnbe is sbort and delivers in the steam drum above 
water-level, but it cannot be claimed as right where tubes of 
the immense length of the Belleville manifolds are employed. 
Careful working and gentle firing may make a success of 
the boiler at that rate of working, but the boiler for the 
Navy must be eafe and efficient when the vessel ie being 
forced at top speed, and in deadly earnest. At such a time 
there would be no gentle stoking ; everything would be 
going hard, and no one would think of consequences. 

It is certainly a cause for congratulation that the Bab- 
cock & Wilcox boilers, so well known to everybody in the 
electrical world, should have such special commendation 
bestowed upon them, and equally so that the Yarrow boiler 
comes in for similar praise. The former e-pecially seems 
to havc a new field for usefulness opened out for it, and 
we may be sure that every advantage will be taken of 
the Admiralty'a certificate of fitness for our first line of 
defence, 


RAWORTH’S TRACTION PATENTS 


ON more tban one occasion we have published descriptive 
articles of Raworth's traction patente, which consist of bis 
demi-car and devices connected with automatic regenerative 
control. 
successful demonstration of these inventions on the Graves- 
end and Northfleet tramways, and now we are able to allude 
to them again ab greater length. 

The two demi-cars on which the experimenta were made 
carry 20 passengers each, and were each fitted with two 
28-H.P. motors. The main feature in Mr. Raworth's system 
of regenerative control їв that the motors are compound 
wound, the series coils being used for emergency purposes 
only, while the shunt coils provide excitation for normal 
running. When running down hill, and at all times when 
under ordinary conditions brakes would be used, as when 
Stopping, tbe motors act as geuerators, restoring power to 
the line. On all down grades the motors automatically 
control the speed without waste of energy, as it is impossible 
for them to run faster than а certain speed. 

The larger cars on this line, which are worked with series- 
parallel control, employ two motors of 25 H.P. each, and 
carry 46 passengers. 

It will be understood that as the motors used for auto- 
matic regenerative control are always either receiving curreot 
from or giving current to the line, they have to be somewhat 
larger than those employed on the series-parallel system, but 
it must not be supposed that the demi-cars, which weigh 
about 5$ tons, as against the 84 tons of the other type, and 
carry less than half the complement of passengers accom- 
modated on the latter, require such large motors as were em- 
ployed on the occasion of the demonstration. Motors of less 
than 28 н.р., suitable for Mr. Raworth’s purpose, could not 
be obtained in the market, so it was a case of Hobson’s 
choice ! | 

But even if the demi-cars have necessarily to carry motors 
which, in comparison with the respective weights of the 
regenerative and series-paralle! саге, seem unduly large, the 
saving in electrical energy justifies the increased price, wbicb, 
after all, enters only into the first cost of the car. 

Exactly how the cost of upkeep of the regenerative system 
compares with that of the series-parallel method, we have, во 
far, no means of determining with any degree of accuracy, 
but that it is materially less will be gathered from what is 
said farther on. 

The units per car-mile taken by the series-parallel con- 
trolled cars came out at 0°97, while the demi-cars used 0:38. 

As we have said in one of our previous articles, the demi- 
car was designed for use on lines which, at certain houre, 
cannot support the higher working expenses of a full-sized 
car ; in other words, for converting what would otherwise be 
а loss into a profit. The construction of the cars was 
described and illustrated in our issue of September 25th, 
1908, and in a later number (February 26th, 1904) we 


Only a fortnight ago, we referred to а very 


ublished an article on the financial results to be obtained as 
tween ordinary and demi-cars, in which we came to the 
conclusion that the advent of the latter ought to give a 
great impetus to the development of electric tramways, both 
by improving dividends and by making tram ways possible in 
districts which under hitherto existing conditions would be 
unable to support them. 
The following tests for the purpose of comparing the two 
aystems were made by Mr. Sudworth, inspecting engineer to 
the British Electric Traction Co. :— 


THE GRAVESEND AND NoRTHFLEET ELExcorTBIO TBAuwars, LTD. 


Test on а Series- Parallel Сат, No 17, fitted with two Walk.r No 33 
N Motors, 25 Н Р, on te Pelham Arms and “ Leather Bottle.” 
Sectios of Line, 


July 22nd, 1994. S. Supworrs. 


| е 
338 joc} Sige 8 598 82 
br,: ke 354 4 IET 
HIE as [45 | Ser 8338 
* Pelham Arms” 14445 065 20 
to 
“ Leather Bottle.” 14800 06531 
Retura to 
% Pelham Arme" 19 13! 5 ! 14820 ':8 06535 8 
Махішо n amperes, 93. 
test — ” 
t Ре]Гаш Arms” ET 14820 06535 
to 
„Len her Bottle,” 11870 06546 
Retarn to 
"Pelbam Arms.” 19 14 | 5 14895 8 | 06550 8 


Maximum amperrs, 85. 


Maximum current on railway bridge. 


Tests on а Single- Truck Cur, No. 17, Sertes-Parallel System on tha 
Main Line— Denton and Swanscom! e and Back. 


July 23rd, 1904. S. BUDWORTH. 


2 А ы n gat . o 
28 5% 8 rf [aks | B83 | aks 
Direotion of run. i8 8r 24 38 8 5 Sg 35 * oa 
Au ё R ав mag mee mad 
Denton Terminus 1 | e) (5220 06612 
to i 
Swanscombe Cross... | 4 | 32 | 18 | 05405 | 93 |06649| 9 
Total units used di 37 © 37 
Maximum amperes ... 95 ees tee 
Return Trip — 
Swapscomb; Cross 05405 06649 
to 
Denton Terminus... | 4 | 34 | 17 | 05597 | 96 |06687 | 96 


Total units ueed return trip ... 38 rus 38 
Maximum amperes oT ee 


Series-Parallel Test on a Double-deck Car, with two Walker 
33 Motors, 25 Н.Р. each, on the Windmill Street Section of Line. 


July 22nd, 1904. B. SUDwoRTH 


33 8 „„ Bone ie ES | 983 ыў 
mov Bo — 
Direction ЕЕ © A ARSS ust 958 E 
о е R ВЕ ae EPEE саз ©”. 38 
. E 1285 lage ВЯ 
The Nelson” 14970 06655 
to 
“ Priace of Orange.” 15020 | s. 106875 
Return to the 
„Nelson. 156 9} 5 | 15045 -96 06680 96 
Maximum amperes, 85. 
Repeat test | 
The Nelson 15045 06680 
to | 
Prince of О ange 15090 06694 
Return to the 
" Nelson." 1:56| 84 | 15120 | 96 06694 °9 


Maximum amperes, 88. 


The maximum amperes noted on Trip No. 1 was 85. 
The maximum amperes noted on Trip No.2 was 89, 
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Tests of a Regenerative Car, No. 10, on the “ Pelham Arms” 
and Leather Bottle” Section of Line. 


July 20th, 1904. . 8. Всруовтн. 


$418 leg EXT 288 833 8855 
бш. ($a 85 8 gues saf | S28 | sae 
ая |а SE) S088 |289 Soe 38 
“Pelham Arms” А 14500 |06480 
to 
“Leather Bottle.” | 0.0)... |... | 14532 | 06485 
Return to 
"Pelham Arms.” |19 14 6] 14545 42 06487 37 
FF 65. | 
Repeat test — 
“Pelbam Arme” |... |... 145% 06467 
V 
“Leather Bottle.” |... . 14680. 06492 
Retura to | | | 


14590 42 086494 37 
Maximum amperes, 60. | 


$ 
1 


19 121 6 


" Pelham Arms.“ 


eee LLL 
Tbe maximum currant noted was 65 amperes on a gradient of 1 in 
18 on the South-Eastern and Chatham Railway Bridge near depót. 


Tests on а Regenerative Car (One-Man Туре) fitted with two Brush 
1,202 Motors, 28 H. P., on the Main Line between Denton and 


Swanscombe Cross and Back. 


33 . 8. . 85 883 335 
83 8 ас gx „|н BER aks 
Direction of run. 2 5 ЕР gaps SiT dii Sat 
Aafia | (geek gs су 838 
Ж E „„ кине 
“Leather Bottle”... |... | s 13935 06386 
to | | 
Swanscombe Cres: | ME 13975 06399 г 
Denton Terminus ... |... | 14085 06415 
| | | 


| 
> eae | 
“Leather Bottle"... | 8 65 37 14140 51 06424 47 
Total unite ved. 41 — | 38 


^ Maximum current noted 65 amperes. 


Tests on a regenerative Car (No. 9), Single-deck, One-man Туре, fitted 
with Two Brush Motors, No, 1,202, 28 JI. P., on the Windmill 
Street Section of Line. 


32 8 Bom: BES SES purs 
реа EN RS Suri PH: S38 825 
| ase “Н $d$B ges DSL; qa 
as & a m2L пак MES 
The “ Nelson " — 1425 06501 
to | ; | 
ч ше of Orange.” |... _... | — 14655 | 06507 
urn to the | | | 
Nelson.“ 156 10 6 14665 51 06508 45 
| | Maximum ampercs, 65. | 
The “ Nelson” | рер 14665 | ... .06508 
to В | | | 
"Prince of Orange.” `... 14690 06513 | 
Return to the | 


156 84| 6 14700 | 45 06514 +386 
Maximum amperes, 62. 


{ 
‚ 


" Nelson.” 


S ĩðV AAA aC 
The maximum amperes noted was 65, on a grade of 1 in 19. 


B. T. H. meter constant, multiply by 20 for watt-hours. Vulcan 
meter reads direct. 


The testa carried out at Gravesend on J uly 27th, showed 
that over the whole journey of 6 miles, 28 per cent. of the 
energy was recovered, and the demonstration, which was 
intended to show that Raworth’s improvements in electric 
tramway and railway appliances carry with them the 
potentiality of great increment in the value of tramway and 
suburban railway property, seemed to make a marked 
impression on the visitors, nearly all of them, it may be 
observed, being technical men. 

It is claimed, and seemingly on good and reliable grounds, 
that in Raworth's system nearly the whole of the current 
transmitted by the lines is б; employed in the cars. 
That this is not the case with the series-parallel control has 
been amply demonstrated by Mr. Mordey, who, from an 
examination of the performance of the trains on the Liver- 
pool Overbead Railway, finds that of the total energy sup- 
plied about one half is wasted in heating the brakes, a fourth 
а squandered in heatipg resistances, and the remaining 
fourth is usefully spent in driving the (ruins. Thus, the 
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generating station has to produce, and the lines to transmit, 
four times as much electrical energy as is usefully employed 
in driving. 

The regenerative system, of course, appears to the best 
advantage in hilly districte, bat even on level lines it 
can be introduced with good resulte, for although the 
amount of electrical energy expended in driving the 
car is not much reduced, the driver's control is greatly 
improved, and time which under ordinary conditions would be 
wasted in the car-shed jn adjusting and replacing brakes ig 
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The demi-car with regenerative control uses less than half the 
energy per car-mile tbat is required by the ordinary cara with 
eeries-parallel control. ‘The driver can control the car with one 
finger. The car can run up to facing points at full speed until the 
butfer is over tbe pointe. The brakes are never used except on an 
incline, to hold the car after retardation. There are three definite 
braking effecta:—(1) Regenerative, which will reduce the speed to 
4 miles an hour. (2) The ordinary braking stop, which reduces 
speed to about 14 miles an hour. (3) The emergency stop, which 
pulls the speed vp to 4 mile an hour. Sand is seldom required, 
because the adhesion is not overtaxed. The maximum call on the 
power station is reduced by 40 per cent. The maximum speed of 
the car can be fixed in the дерді. The driver cannot possibly 
exceed this speed, even on a descending grade. The controller is 
extremely simple, and is sparkless if properly worked, i e., without 
hesitation. There ia no advantage gained by shutting off power at 
section insulators. 'The car Jamps remain bright. Every power 
position of the controller handle is also a braking position опа 
down grade, or on a level by retiring the lever one notch. The act 
of shutting off the power applies the brake, and the braking effect 
is continuous throughout the movement. The motors are in series 
aud remain 80..-They might equally well be in parallel, but the 
windiogs would have to be finer and more expeneive. The power 
circuit is never shut off until 16 is necessary to stop. In the mean- 


time the car can take power, can coast or regenerate as the road 


requires. The feeder losses are reduced by one-half, and the size of 
the power station by one-third. 


We put the following questions to Mr. Raworth, and his 
replies are appended :— 


1. Are any records available, obtained under similar conditions 
on the same route with ordinary series motors and series-parallel 
control, with which the consumption of energy observed can be 
compared ? 

2. If so, what is the percentage saving ? 

3. What proportion of the energy saved is due to regeneration on 
down grades, and what proportion to regeneration during braking 
periods? 

4. What type of electric brake is used—rheostatic, disk, or track 
—in addition to tho regerferative braking effect? 

5. What type of emergency brake ? 

6. When the trolley is off the wire, how is tbe braking effected ? 
(This may be covered by (4)]. 

7. Are there two motors ur one on each car? If two, are they 
controlled in parallel, or in teries-parallel ? 

8. If not the latter, can they be controlled in serics-parallel when 
there are two motors fitted ? 

9. What percentage of the energy required to run up a given 
incline against gravitation (apart from the normal frictional load) ів 
regained when descending the каше incline, in this case including the 
frictional load ? 

10. What is the weight of the electrical equipment, as compared 
with the weight of the equivalent equipment of urdinary pattern to 
со E same duty, and the over-all efficiency of each system at various 
oads 

Mr. RAwonTR'S REPLIES. 


1. The only records available obtained under similar conditions— 
i. e., on the same route with the same cars and the same motora, some 
being arranged series-parallel and some regererative— were 
taken by Mr. Budwor!h at Devonport, and are appended, marked 

в с (see diagrams). 

2. The net result as measured on the car is a saving of about 
35 per cent. in electrical energy consumed. The maximum demand 
per car is reduced about 40 per cent. 

3. The eaving of energy is not entirely due to regeneration; the 
total amount of energy expended in driving the car, without 
counting the amount regenerated, shows a saving. "his is 
accounted for by the fact that in the regenerative car the 
maximum speed is much nearer to the mean speed than in the 
series-paralle! car, consequently the motors work more efficiently, 
as is shown by the comparative diagrams herewith marked F and d. 
Diagram (в О series-parallel) shows that the energy is taken in 
spurts which produce high speed followed by coasting. Diagram 
(B c regenerative), shows that the energy is applied continuously, 
aud only to the exteut required to maintain the speed, conse- 
quently the copper losses in the motors and in the feeders and line 
are reduced according to the law expressed w = сів. It is 
impossible to express the amount of regeneration in retardation 
when stopping in terms of the energy recuperated in descending 
bills, because no two lines are alike, and the number of stops per 
mile is constantly changing. It is generally admitted that with 
series-parallel control every stop costs one-fifth of a penny, but 
with regenerative control this cost is reduced probably to one- 
twentieth of & penny. 

4. At Devonport the cars are fitted with wheel brakes, rheostatic 
brakes and track brakes, but they have not Меп successful in 
averting accidents. The converted cars still carry the wheel brake 
and thetiack brake. The rheostatic brake is replaced by the emer- 
gency brake, which is practically the same thing, though simpler in 
operation. | 

5 and 6. The emergency brake consists of a series winding оп the 
field magnete which, in the event of the trolley leaving the wire, 
the circuit-breaker opening, or the shunt field circuit being bruken, 
enables the driver to convert his motors into ordinary series motors 
on short circuit; the effect is to stop the car rather abruptly—the 
braking effect is not too severe, because the series winding is of small 
tec ion and has a comparatively high resistance. 

7. It is immaterial whether there be one, two, or four motors— 
they may be coapled in series or parallel, but no change from series 


to parallel is required. At Southvort there is only one motor, but 
the armature bas many more turns. When two motors are used in 
parallel, they must have a few turns of series winding to equalise 
the division of energy between the two. ° 

8. It is possible to work in series-parallel, i.e., changing from one 
to the other, but it involves complication, due to the fact that the 
field strength must be forced down—it will not die down qui.k 
enough. I preferto use а separate parallel switch which cau be 
changed over when clear of the town; thus a car can be arranged to 
run up to 14 miles in the town and up to 25 miles in the country. 

9. It is very difficult to answer this question, because speed 
governs everything. On ordinary steep grades 1 in 12, about 60 per 
cent. is recovered. The theory of the control shows that the 
amount recovered is the total, minus the rail friction and the motor 
losses. 

10. The electrical equipment is practically no lighter as regards 
the motors, but the controllers are relieved 50 per cent. 


Some months ago it was estimated that there were about 
12,000 electric motors employed in driving tramcars and 
railway trains in Great Britain. Inthe United Statesof America 
the number is probably more than 60,000, but not more Шап 
two or three dozen of these vast numbers are worked on any 
other system than that of the “ the series - parallel control.” 

Some electrical engineers have affirmed that the shunt 
motor for electric traction purposes is theoretically superior 
to the “ series,” and many of the early attempts to solve the 
traction problem were made with shunt motors, which failed. 
In those days no shunt motor had a fixed liue of com- 
mutation; consequently, the variations of current, with 
field strength independent of those variations, produced 
violent sparking at the brushes. 

The new system of automatic regenerative control, worked 
out by Mr. J. S. Raworth, is not so much an invention as 
an example of faith in first principles. 

The first experiments made at Devonport with temporary 
appliances demonstrated the correctness of the theory that, 
with a very strong shunt field variable by hand, the con- 
ditions of tramway service could be complied with, and the 
advantages of regeneration secured at a very small cost. 

The next step was to design a controller which would give 
the driver perfect control of the car under all conditions of 
service, without the possibility of an accident occurring 
through forgetfulness or inattention, and this has been suc- 
cessfully carried out. 

Mr. Raworth’s pioneer work in the electro-technical 
industry is too well known to need any commendation 
from us ; suffice it to say, that we feel confident he has intro- 
duced a method of working which must appeal to every 
electrical tramway manager, director and shareholder throngh- 
out the civilised world, because it directly affects the 
pocket, and so goes straight to the heart. 


"FREE" LAMPS—A FORECAST. 
[COMMUNICATED. ] 


Now that the lighting season is coming round again and a 
good deal has lately been heard about the suggestion that 
"free " lamps should. be given to the consumer, it would 
perhaps not be out of place to inquire into this matter—not 
so much from the idealistic municipal point of view, but 
from the sound practical and businesslike one—the only point 
of view from which any commercial transaction can stand— 
or fall. The free supply of lamps to consumers is by no 
means & new proposal; it has been carried on in the past, 
and is now being carried on by many companies, who are, of 
course, at liberty to do what they like with their funds, or 
those of their shareholders. It does not follow, however, that 
it is of benefit to such undertakings, and any remarks which 
we may make in this connection as regards municipalities, 
apply equally tocompanies. When municipalities adopt any 
such system we have in addition to look at the question from 
a wider aspect, because public funds cannot be treated in the 
same manner ag private capital. 

Of municipalities, the chief experiment has, of course, 
been made by Bradford ; and if it be argued that the system 
has been & success there, the reply that the uudertaking 
might be still more prosperous without the system is equally 
admissible, It is the same thing as trying to show how 
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prosperous England might be, or might not be, under 
Protection. 16 is useless to take an isolated case like this ; 
we can only consider the question thoroughly on the premise 
that it is adopted largely or entirely, when it can be 
shown that the system is wrong on business grounds, and 
entirely fallacious in principle ; that it cannot benefit the 
consumer or the undertaking ; and that it can be of no 
ultimate advantage to the community as a whole. 

To show that the principle is fallacious and unbusinesslike, 
it is only necessary to ask whether such a thing as a free 
gift is known in business. It is true that there are many 
alleged gifts or prizes, but no one imagines for a moment, 
except perhaps the most gullible, that these are not paid 
for in some other way, and often for more than they are 
worth. The person who obtains a silver watch on returning 
50 coupons cut off soap packets, has paid for both soap 
and watch, and would probably have obtained both more 
cheaply if they had been bought separately. Of course it may 
be said that as this is done in business, it is businesslike ; 
but the business of a municipality 18 to produce electricity 
as cheaply as possible, consistent with sound management, 
and not to bolster up the concern by bribes. The methods 
just described ure doubtful ones, and municipal trading 
should be open and above-board, otherwise all the conten- 
tions put forward in its favour by its advocates fall to the 
ground. By giving free lamps, then, the municipality 
takes away with one hand what it gives with the other; 
it provides the consumer with electrical energy at a higher 
rate than he would otherwise have to pay, and with 
a lamp (if he chooses to claim it) for which it can take no 
responsibility as to actual efficiency ; and if this is not con- 
sidered fallacious and unbusinesslike, then commercial 
rectitude is sadly wanting in municipal affairs. This brings 
us to the consideration of the consumer. We have just 
shown that he is paying more for bis current than if the 
system were not in vogue, and he were buying the lamps 
himeelf. It is probable that he could not buy a really good 
lamp so cheaply ; but how can the municipality guarantee 
that the lamps it buys iu large quantities and provides the 
consumer with are all good and efficient ? In Bradford, for 
instance, the consumer can claim one ** free" lamp for every 
60 units consumed. If these lamps are not all good, what 
is to prevent him from using more energy than if he had 
bought more expensive lamps in the open market? 
Probably, therefore, by getting cheap free lamps, 
the consumer's electricity is costing him more than if 
he were left a free agent to buy his own lamps, 
which he could do out of the balance, and perhaps 
still be in pocket. But the station engineer who is infected 
with municipalism will say: What is to prevent the con- 
sumer buying a worse lamp than I supply him with ? 
That is jast where yon can come in, Mr. Station Engineer, 
You can advise him, educate him ; send him printed notices 
with every statement telling him to buy a good make of 
lamp; print it on his meter card, on his receipt form, bring 
it under his notice whenever and wherever you can. But it 
is impossible for the station engineer to expect to supply the 
consumers with a good lamp ; municipalism plumps for the 
cheapest article, and the lowest tender is accepted. That is 
the inevitable tendency, and, therefore, tbe consumer will 
not in the end be supplied with a good lamp, e.g., his 
electricity will © cost him more," and he will not benefit. 

Now as to the supply authority. It is admitted 
that the station engineer has much to complain of. 
His consumers (if uninstructed, as most of them are) 
will boy cheap foreign lamps, and he is then 
pestered with complaints about bad light and low pressure, 
which he generally traces to inefficient lamps, It is natural, 
therefore, that he becomes bitten with the idea of supplying 
the consumers with approved lamps, an idea which is, of 
course, fostered by his councillors, who are full of altruism. 
But we have shown that he cannot expect to be able to 
supply a good lamp, and, in any case, he is not able to reduce 
the cost of energy. Of course he thinks that the * free” 
lamps will act as а bribe to intending consumers; but is 
not the latter much more likely to be drawn into the 
fold when he finds that the rate is being reduced, and that 
the cost of electric light is coming nearer and nearer to that 
of gas. He will waive the difference for the extra comfort 
and cleanliness. Again, with a system of free lamps, the 


consumer will feel that he has now got a stick to beat the 
Corporation with, who will be held responsible for all sup- 
posed bad lamps supplied. Naturally this means a special 
department to cope with distribution, complaints, and tests ; 
it means the engagement of clerical labour and inspectors, 
Rtorekeepers, &c., and a considerable amount of extra worry 
for the station engineer. Under the circumstances, it may 
be asked in what measure the undertaking will benefit. 

There ів one further aspect of the case. With a “free” 
lamp system adopted, the local retail trade is destroyed, and all 
healthy competition in lamps is stopped. This not only reduces 
the retailers’ turnover and profite, but their capacity to sell 
in other districts as well; for а retailer may bay 10,000 
lamps а year at, say, 8d., and retail them at 10d. in his own 
town and in other districts ; but if his local trade is stopped, 
he buys less lampe, and pays a higher price for them. Не ів 
thus unable to compete with more fortunate retailers in other 
towns. The effect will be to lessen the circulation of money 
in the town, and to cause a feeling amongst the retailers 
that the next thing to go will be their trade in accessories 
and fittings. 

Naturally, then, they will be antagonistic to the munici- 
pality and to the undertaking, and all this will not tend to 
benefit the community. But, further, if the system were to 
become universal (and we must assume this as stated at the 
outset), then the community would suffer still more. For 
healthy competition, as between retailer and retailer, and 
lampmaker and lampmaker, would be destroyed everywhere. 
Now the lampmaker recoups himself for the few large con- 
tracts at cut prices, by the many small ones at prices giving 
fair profits. But with universal free lamps there would 
be nothing but large contracts going, and makers would 
carry оп а cut-throat competition in order to live. They 
could not afford to lose many such contracte, and the result 
would be low prices, with very small profits. This would 
lead to less careful supervision in the making of lamps in 
order to reduce expenses, and if the consumer were not 
worse off then, he would undoubtedly be во when the makers 
combined to put up the prices, ав they certainly would do 
in the end. The result would be higher prices for lamps 
than before, and electricity would become more of & luxury 
than ever. Of what advantage would all this be to the 
consumer, the undertaking, the community at large—in 
fact, to all except the lampmakers? Сап ahyone вау? 
If so, let him stand forth. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Localisation of Earths. 


Many thanks to Mr. A. J. Howard for replying to my 
query. His method is not mine, however, but it is a good 
fip, and will be aseful. I will say no more now, as I am 
busy. This is в favourite subject of mine, and when I get 
wound up there is no stopping me. I will ask your per- 
mission, sir, to submit an article on this subject at some 
future date. 


G. C. Knight. 
Finchley, August 9th, 1904. 


[We shall be very pleased to facilitate the further dis- 
cussion of this important subject.— Eps. E. R.] 


Ф 

One might imagine from Мг. Blaikie's remarks that the 
system employed by me is an expensive one, whereas the 
whole object I have kept in view has been to reduce the cost 
of localising faults. He does not suggest another way which 
would be better, except the © cut and try," which, as every 
engineer knows, is barbaric and most expensive, as well as 
taking considerable time, which is of great importance. 
Тһе system in use in Tunbridge Wells works admirably, 
costs very little in time and labour, and does not, as Mr. 
Blaikie seems to think, result in the fault being sometimes 
localised once or twice in the wrong place. ‘To show the 
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accuracy of the method employed, I gave a table of 


actual consecutive results, and any other methods described 
or suggested are, in my opinion, useless, unless they have 
withstood thorough practical teate, and the tabulated results 
are given. 

I do not see why, in tbe localisation of faults, the sectional 
area of the cable should affect the accuracy of the resulta ; 
the resistance is balanced by the wire bridge, and, provided 
the current used is of sufficient amount, no trouble need be 
experienced. I may mention that it is our practice to employ 
100 amperes to the square inch. Under certain conditions, a 
regulating resistance and an ammeter might be an advantage 
to protect tbe accumulator. 

Mr. Knight speaks of the difficulty experienced in flexible 
leads ; [ have not found this to be the case, as it is perfectly 
easy to allow for the value of the leads, as compared with 
the cable under test. I admire Mr. Knight’s ingenuity in 
getting over this supposed trouble in dividing his bridge 
into 100, less two parts, and making the terminals in the 
cable box the actual terminals of his bridge; on the other 
hand, however, this method has its drawback, for in the first 
place, as every mains engineer knows, the oidinary discon- 
necting joint-box is not of such a size, as to make it desirable 
to connect more than one pair of leads on to one pair of ita 
terminals, with other live terminals close round them; and 
in the second place, with the system in vogue in this town, 
the testing set is sent out on а hand-cart kept for the pur- 
pose, already connected up for testing, so that all that 
it is n to do on arriving at the test pit, is to connect 
two leads on to the inner and outer terminals of the dead 
cable, one wire to earth, and conduct the test. 

Mr. Knight would find it more convenient to divide his 
bridge into 198 plus 2, as he could then read the direct 
percentage of the distance along the fault. As the galvano- 
meter is connected in series with the fault in fig. 1, and as 
it is a very high resistance, it only requires a very small 
current to deflect it, я few ohms more or less in the fault 
does not make any difference to its sensitiveness, in fact, the 
fault really becomes one of the galvanometer leads. I am 
obliged for pointing out the slip iv the word “ across,” it 
should be in series with the fault." I still maintain that 
its resistance does not matter, because at the time of the 
balance no current is flowing through same. With fig. 2 
Mr. Knight is wrong in saying that the resistance of the fault 
does not matter, and if he were to try both methods he 
would soon find which was the better. If the resistance of 
the fault is very bigh, he will find that he requires a donkey 
to draw his battery, although, in his case, where he bas current 
and uses a lamp, I cannot understand how he can get any accu- 
rate result whatever, with so small a current as that which will 
go through an ordinary 16-0.р. lamp. Of course the drop 
in potential must always be exceedingly small, and tberefore 
large current density is required, which he certainly cannot 
get with an 8 or 16-0. Pf. lamp in serie. I have 
tried the fig. 2 connection with & large battery and celle, and 
then cannot as a rule get a sufficient current through the 
fault. It is quite possible that Mr. Knight and myself have 
been working on the same subject about the same time, but 
at the dates I have in my book, viz , July 21st and 31st, 1903, 
in which the faults were found out with this system, it was 
found of considerable advantage to make use of services for 
short circuiting ; I certainly did not notice his letter in the 
Review а month later, as I was away at the time. How- 
ever, Mr. Knight is quite welcome to any honour which may 
attach to his finding it ont, as I am quite willing to content 
myself that I have been using it independently for some time 
previously, but owing to pressure of work it is impossible to 
communicate one's everyday doings to the technical Press. 
May I ask Mr. Knight to publish in tabular form the resulta 
he obtained at that date, or during last year, with the system 
he advocates, as it is a very fascinating subject, and 
deserving of more notice than is usually given to it. 

With regard to Mr. Howard’s letter, I must say I have at 
no time found it, necessary to employ a second good cable to 
discover а fault on a bad one, ав the addition of some four 
or five thousand yards of cable will not tend to aid the accu- 
racy of the resulta; further, I do not quite see the necessity of 
having to conduct the same test practically twice over, as he 
suggests should be done, as itis purely a waste of valuable time, 
unless his staff is blessed with the use of а motor-car to run 


up and down the cable under test. As regards the resistance 
of the earth fault, I have found it quite easy to locate one 
having a resistance of 50,000 ohms; of course, if the fanit 
is of a much higher resistance than this, a little bigh- 
pressure current through it, certainly would be of some 
assistance. 

[ am not at all surprised at Non-boliday Maker " not 
succeeding with the test, which I have given up myself, 
owing to inaccurate results. The reason I recommended а 
slide bridge of about *5 ohm, is because it was as near as 
possible the average resistance of the sections of our distri- 
butors, it being advisable to make the opposite sides of the 
bridge as nearly as possible the same resistance. 


Horace Boot, 
Consulting and Resident Engineer. 


Tunbridge Wells, 
August 6th, 1904. 


Nomenclature. 


Now committees are all the fashion, might we suggest 
that the Iostitution of Electrical Engineers call one for the 
purpose of inventing a new name for the electric motor ? 

The life of the electrical contractor at best is not a happy 
one, and lately a new burden has been added to his shoulders 
by the constant necessity of explaining that a motor does 
not necessarily mean a vehicle with a vibrating machine 
underneath and a smell behind. 

As power contractors, we write feelingly on this subject, 
and no doubt others like ourselves are tired of informing 
their friends and relatives they are ло! busy installing 
motor- cars. 

We expect many of your ingenious readers could oblige 
with suitable names for the Committee to sit upon. 

Motoria. 


[We cordially sympathise with our correspondents. The 
petrol people have most improperly appropriated a term 
which the electricians had already annexed !—Evs. E. R.] 


— 


[ We have received a letter signed by ** One in the Know,” 
askiog why the recent vacancy of superintendent of rolling- 
stock and trainer of tramcar drivers at. Halifax was not 
advertised, and on what grounds it was recommended that 
the manager's son should secure the post? The writer con- 
siders that there are many thoroughly experienced men who 
would accept the position at £120 per annum, and be glad to 
doso. We regret that we cannot publish the letter, owing to 
its general tone and the personalities it contains.—Eps. E.R. | 


LEGAL. 


PaTTISON v. J. G. Wuirz & Co. 


IN the Court of Appeal on Friday, August 5th, the Master of the 
Rolls and Lords Justices Stirling aud Mathew had before them 
the case of Pattison v. J. G. White & Co., which was an appeal by 
defendants against an award of the judge of tbe Darlington County 
Court sitting as arbitrator under tbe Workmen's Compensation Aot, 
1897. Tbe facts which were not in dispute were these:—The 
defendante, who are а firm of engineers, were employed by the 
Corporation of Darlington in the construction of а system of light 
railways in Darlington under an order of 1902. The plaintiff was 
the widow of а man named John Moye Pattison, who was employed 
as а cartman by a contractor named Peter Wilkinson, who had con- 
tracted with the defendants (inter alia) to haul some sand in con- 
nection with the works. While engaged in carting sand from a 
place near Croft to the works, Pattison wss accidentally killed, the 
scene of the accident being 24 miles from the works. The 
defendants admitted tbatthey were undertakers within the meaning 
of the Act in respect of the work, but it was contended on their 
bebalf that the case did not fall within the meaning of Bec. 7 
of the Aot, ss the accident happened at a distance from the 
works, and that, therefore, the employment of Pattison could not be 
said to be “on, in, or about the engineering work in question. On 
the other band, it was argued, on bebalf of the plaintiff, that, inas- 
much as, by Clause 89 of the specification, the defendants were 
bound to ase the best river ог pit sand, the employment of the 
deceased in bringing such eand from a distance to the works was 
clearly employment about an engineering work. ТЬе County 
Court Judge came to the conclusion that, even if the words “ on, in, 
or about" imputed locality or proximity in the case of a quarry, 
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mine, &c., it did not necessarily do so in the case of an engineering 
work, and, taking a broad view of the meaning to be placed upon 
the word about,“ it seemed to the learned judge to be clear that 
the deceased, at the time of the accident, was employed in going to 
fetch sand necessary to his employers for the construction of the 
engineering work which they had in hand. In his judgement, the 
defendants were “undertakers” in respect of the employment 
of the deceased “aboat” the engineering work, notwithetanding 
the fact that the accident occurred at а considerable distance 
from the scene of work where the sand would be ultimately uu- 
loaded or used. To hold otherwise appeared to his Honour to pat 
а narrow and harsh construction upon the word “about,” and to 
limit it to the preceding words on or in,” and to curtail the boons 
and privileges of workmen which the whole spirit of the Act 
intended that they should fully enjoy. The learned judge there- 
fore made an award in favour of the plaintiff «nd his children of 
£187 43,; hence the present appeal of the defendants, in support 
of which it was argued that the learned judge had put a wrong 
construction upon the meaning of the word about in Bec. 7. 

Mr. Arthur Powell, K. O., and Mr. Willis appeared for the 
appellants, and Mr. Manesty, K.C., and Mr. Taylor for the 
respondent. 

The MasTER OF THE ROLLS, in giving judgement, said that this 
appeal must be allowed, the case clearly beir g covered by previous 
decisions of the Court. The County Court judge had apparently 
emancipated himeelf from those decisions, and arrived at а broad 
decision. It was quite plain that for the plaintiff to recover, tbe 
scene of the accident must be the physical locality, where the work 
was being carried out. In this case the accident having occurred 
а considerable distance from the engineering work, the case was 
outside the Act. 

Lords Justices Stirling and Mathew concurred, and the appeal 
was allowed with costs, the award of the County Court judge beiog 
set aside. 


BRUNLEES v. Mersey RalL WAY Co. 


THIS case, which came before Mr. Justice Lawrance in the King's 
Bench Division on Friday, was an action by Mr. John Brunlees, a 
well-known engineer, to obtain a declaration that an agreement 
which was made between himself and the defendants, who are the 
owners of the Mersey Tunnel, and the railway running through it, 
is still subsisting. The agreement in question had reference to his 
appointment as joint chief engineer of the company with Bir 
Douglas Fox. Plaintiff also claimed damages for not having been 
engaged in connection with the electrification of the railway 
when the defendants gave а contract of £250,000 to the British 
Westinghouse Co. The defendante disputed the validity of the 
agreement, and said that it had lapsed, and did not apply to the 
particular works in question. 

Mr. Dake, K.C., and Mr. Rowlatt appeared for the plaintiff, and 
Mr. Lush, K.C, and Mr. Ashton represented the defenaants. 

Mr. роке, in opening the case, stated that the company's engi- 
neers had been the well-known Bir James Brunlees and Sir Douglas 
Fox. The former was in partnership with his son, the present 
plaintiff, and Sir Douglas Fox was also in partnership. In 1881, the 
company commenced their undertaking, and on May 24th, 1581, the 
agreement was made which was in question in this case. It was an 
agreement by which the then Mr. James Brunlees and the then Mr. 
Fox were engaged as engineers to the company, and there was a 
clause in the agreement that upon the death of Mr. James Brun lees 
his partner, Mr. John Brunlees, the plaintiff, should be employed, 
and upon the death of Mr. Fox his partner should be employed. 
Sir James Brunlees died in 1892, and the plaintiff then became 
retained with Sir Douglas Fox ss one of the chief engineers. In 
1901 the defendant company entered into a contract with the 
British Westinghouse Co. for the introduction of electric traction 
оа their railways, and for carrying out very considerable 
engineering works at а total value of £250,000. The plaintiff 
claimed that he was entitled to be employed by the company 
in connection with these and other works in accordance with 
his contract, bat the defendant company disputed this Under 
these circumstances the plaintiff brought this action to ascertain 
his rights. ' | 

Мт. Joun BRUNLEES, the plaintiff, was then called, and he gave 
evidence in support of his case. He said he built Southend Pier, 
upon which electric traus were run, and he was also consulted in 
tue London to Brighton electric railway scheme. 

Cross-examined, WiTNESS stated that the latter scheme was 
started to counect Lonaon and Brighton by electric railway. With 
Mr. Cheesewright he was to act as chief engineer, but the promoters 
of the scheme did not obtain а Bill from Parliament. He could 
not give any otber instances in which he was connected with the 
construction of an electric railway. He claimed 5 per cent. on the 
Westinghouse contract, and the total amount of this claim was 
£10,000. His contention was that the company were boand to 
employ him as long as be lived, and to pay him 5 per cent. on all 
rolling stock they bought, extensions they made, and changes they 
effected in the working of the line. 

The hearing was continued on Monday. 

Mr. A. L STRIDE, managing director of the London, Tilbury, 
and Southend Ruilway, said tkat, ia electrifying a railway, 
а great proportion of the work ought to be done by the railway 
engineer. The division of labour was not very clearly defined, but 
he should have no difficalty iu co-operating with the electrical 
engineer. He could not uuderstand this case coming into a court 
of law. Не was also connected with the District Railway Oo., and 
iu both companies the chief engineer was held responsible for the 
electrical work that was now being carried out. 


This finished the plaintiff's case. 

Mr. Монтлоов LosH, К.О, in opening the defendants’ case, 
submitted that the agreement was ultra vires, and that no board of 
directors could tie the bands of their successors, and prevent them 
carrying out their statutory duty by entering into such an 
unheard-of arrangement as this alleged perpetual contract. The 
claim of the plaintiff to get 5 per cent. commission on the electrify- 
ing of the line was an absurd one. 

Mr. J. FALCoNER, Writer to the Signet, Edinburgh, chairman of the 
defendant company, eaid all the authorised extensions of the railway 
had either been abandoned or completed. He had never s:en 
the plaintiff until last Friday, and he bad had no correspondence 
with him until this claim was made, and he was not aware of the 
consultations which he had had with Sir Douglas Fox. In the 
contract with the Westinghouse Co, the railway company expressly 
stipulated that there would Ъз no right on the part of their engineer 
to ioterfere in the construction of the work. Tuere was rio position 
onder this contract for a consulting engineer like Bir Douglas Fox 
or Mr. Brunlees. 

Cross-examined by Mr. Durs, K. C., WriTNESS eaid be was not 
aware until preparation of this case was being made that Mr. 
Francis Fox had, at the first meeting after Sir James Brunlees's 
death, announced that Mr. John Brunlees had succeeded his father. 

On Tuesday counsel addreased the Court. 

Mr. Montacuge Luss, K. C., for the defendant company, said the 
first point was one of constraction of the contract. 

His Lonpsure observed that the whole thing depended on the 
construction; the evidence carried the question very little further 
on either side. 

Mr. Luss said his Lordship must be gnided first of all by the 
surrounding circumstances which existed when the contract was 
made. The scope and object of the contract was to carry out the 
railway that had been authorised, which was to be worked by steam, 
and no other power, and the two engineers who were to bring this 
about were Sir James Brunlees and Bir Douglas Fox. But the con- 
tract never meant to give these gentlemen a life interest in the 
railway if it were electrified. It the plaintiff's case was to be main- 
tained, it would mean that whenever the defendants bought rolling 
stock, he was to get 5 per cent. on the cost. Even if the directors 
of the company had made such a contract as was alleged by the 
plaintiff, counsel argued that they had no power to do so. The 
plaíntiff's contention was preposterous. 

Mr. роке, K. C., for the plaintiff, maintained that he came under 
an agreement to act as engineer generally in succession to Sir 
James Brunlees. | 

His LonpsHrP reserved jadgement. 


— 


TEMPLEMAN v. JOHNSON & PHILLIPS. 


PLAINTIFF, а merchant of Weymouth, claimed. damages for injuries 
caused te a horse which slipped into an insufficiently-protected 
electric lighting trench. The jury at Weymouth County Court 
awarded £50 (the full amount claimed) and costa. 


= 


PARLIAMENTARY. 


J BmLFAsT AND NonTH-Ea8T IRELAND ELECTBIOITY AND Powar 


Gas Co. 


Tuis Bill, which was to incorporate a company with the above title 
for the erection of buildings and for the manufacture of power gas 
and the generation of electricity, came before a Select Committee 
of the House of Commons on Unopposed Bills on Wednesday last 
week. 

The promoters took power to acquire by agreement (but not 
otherwise) the rights, &c., of any local authority or other under- 
takers within the company's area of supply to whom а provisional 
order might have been granted under the Acts of 1882 and 1888. 
The power gas was to be generated on the Mond system. 

Formal evidence was given by Mr. WiLsON, one of the pro- 
moters, who, in reply to the Hon. Sir CHR DOS етан (one of the Com- 
mittee), said that the capital of the company would be £1,500,000, 
in shares of £1 each. 

The Bill, which was stated to be the first of its kind in Ireland 
(a similar Bill for the South of Ireland having been dropped some 
time ago), was allowed to proceed. 


ELeEcrRio LIGHTING PRovisionaL Ospzms (No. 3). 

TEIS Bill, 
of the following provisional orders relating to electric lighting, 
came before Sir James Woodhouse's Select Committee of the House 
of Commons on Thursday last week :— 

Birkenhead Corporation Electric Lightiag (Extension) Order. 

Bishop Auckland Electric Lighting (Amendment) Order. 

Huddersfield Electric Lighting (Exteasion to Фос ar) Order. 

Maidenhead Electric Lighting (Extension) Order. : 

Milford-on-Sea Electric Lighting Order. 

Newquay Electric Lighting Order. 

Penzance Electric Lighting Order. 

Ramsgate Electric Lighting Order 

Sunderland Electric Lighting Order; and 

Tavistock Electric Lighting Order. 
The Bill was ordered to proceed. " 


romoted by the Board of Trade for the confirmation 
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Private Bills.—In the House of Lords, on 5th inst., the Eleotric 
Lighting (London) Bill was read a third time.—The Middlesbrough, 
Btockton-on-Tees, and Thornaby Tramways Bill has also been read 
a third time and passed. In the House of Commons on August 8th, 
Belfast aud North-East Ipeland Electricity and Power Gas Bill, 


and Belfast Corporation Tramways Bill, were read a third time. es 


Wireless Telkgraphy Bill.— On Wednesday, in the Commons, 
Lord Btanley moved the second reading of this Bill. He said that 
two principles underlay the Bill. One was that the safety of the 
nation in time of danger should be secured by allowing the Govern- 
ment to exerciee control of wireless telegraphy ; the other was a 
big monopoly should not be allowed to grow up which some time 
later the Btate might have to purchase. Persons engaged in experi- 
mente need only obtain registration. The duration of the Bill was 
limited to two years, so that the measure might then be amended 
in the light of experience. The Bill was read a second time. 


NEW MAGAZINE ARC LAMP. 


Ws recently inspected а new patented magazine mechanism for 
open and enclosed р.о. or А.С. arc lampe, which presents some novel 
and interesting features. The arrangement of the mechanism is 
shown in the accompanying illustrations; it consists in the main of a 
revolving magazine, a change-over device with delayed action, and 
an automatic bottom tubular carbon holder. 

Tbe msgesine is a cage revolving on a vertical axis, and capable of 
holding 12 carbons, of any length and diameter for which the lamp 
may be designed. The magazine is controlled by a spring and escape- 
ment release, tbe spring being wound up in the act of refilling the 
magazine. In the act of changing over, the escapement is actuated 
by the change-over device, allowing the magazine to turn through yr 
of а revolution, so as to bring a new carbon over a hole in a guard 
р underneath the magasine, through which the carbon falls by 
gravity. 


ee — —— D 


К m 
тор PLATE PLAN 


269 
v.g v 
oc Wo. 


BOTTOM PLATE & 


MronanisM OF MAGAZINB ABO LAMP. 


Esch carbon is held in the magazine at the upper end by a 
weighted clutch-holder, the lower end being simply guided bya 
hole in the end plate of the cage, and sopported by the guard plate 
mentioned above. By the time that the carbors which are in use 
have been consumed sufficiently, the gradual descent of the upper 
carbon igs the upper holder into contact with a fixed contact 
piece, completing the circuit through a solenoid wound with fine 
wire ia shant to the aro. 

The solenoid pulls up an iron core, which simultaneous! 
гелови ae wpper, pi lower Sent cuts off the ШАШ circuit 

rough the aro, an a timing ce consisting of a mercury 
switch. The lower carbon, however, does not fall out of the lower 
5 being retained for a time at the bottom of the 
tubular holder by a cranked lever, which is brought into position 
by the change-over device, 
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The circuit through the arc being broken, the clutch which 
controls the feed is released, allowing the stump of the upper carbon 
to fall into the lower holder, on the top of the short stump 
of the lower carbon, which, as mentioned above, is still supported 
in the bottom of the lower holder. Ву this means the new lower 
carbon is maintained at the proper height during the change-over. 

These operations take place almost instantaneously ; in the 
meantime the time switch, which consists of a column of mercury 
enclosed in a slate chamber, comes into action, interrupting 
the circuit through the change-over solenoid. This allows 
the iron core to recoil under the action of a spring, simul- 
taneously closing the switch, clamping the new lower carbon, 
allowicg the spent lower carbon to fall out, and rotating the 
magazine, which brings a fresh carbon over the hole in the guard 
plate; the carbon drops through, and is stopped by the end of the 
po carbon, restoring the circait through the arc, which at once 

ights up. The whole cycle occupies but а couple of seconds, after 

which the lamp, if of the single enclosed type, is ready to burn for 
50 hours before the next change-over occurs. With 12 carbons, it is 
found feasible to obtain a burning life of 600 hours without re- 
charging, the waste carbon ends being only about 1j in. in length 
each. It is found that the globe, which is about 9 in. in diameter, 
is not seriously blackened duriog this period. 

If the lamp is of the open type, the burning period is correspond- 
ingly shorter. When the magasine is emptied, the stump of the last 
top carbon falls into the lower holder ready for use, whilst both 
кш, and series circaits remain broken until the magazine is 
refilled. 

The shunt circuit is closed only during the operation of changing 
over, and the switch may be arranged to as to substitute a resistance 
for the arc during this period, thus enabling the lamp to be run in 
series with others. 

We have seen the lamp aütomatically change over in this way 
under normal working conditions; the operation was performed 
without the slightest hitcb, and the arc immediately lit up again as 
if nothing had happened, without flickering or pumping. We under- 
stand that the mechanism is fully covered by patente, and a syndi- 
cate has been formed to place the lamp оп the market. The original 
model was constructed at 62, Stoke Newington Road, N., by the 
Stoke Newington Motor Oo., to whom we were indebted for an 
opportunity to see the lamp in operation. 


SIMPLE STORIES. 
By "INNOCENS." 


VI.—TuHE INVENTOn's MEE». 


A CERTAIN Man worked for a Firm. And as he worked, an 
Idea came unto him. And not being used to such things 
he laid down his tools that he might think it over. 

But the Foreman, perceiving this, straightway came for 
him and asked him in chromatic and elliptic language where- 
fore he laboured not. Then said the Man unto him, “ Verily, 
I bave an Idea ! " 

And the Foreman answered him, Thou unprofitable 
labourer! By what right and by what authority dost thou 
have an Idea in thine employer's time ? Labour thou with 
thine hands, and sweat thou with thy brow! For I, even 
I, will do all the thinking that is necessary in this shop!” 
This said he for that hé was wroth; for he never had an 
Idea. 

And the Man answered him, * Nay, but this is an Idea 
whereby the arc-lamp mechanism whereon I labour may be 
greatly improved. The cost of production will be diminished, 
and the simplicity thereof will be such as thou hast not 
imagined in thy dreams.” And taking in his hand a piece 
of chalk he drew diagrams upon the bench. 

The Foreman therefore looked on with an haughty ex- 
ression, and when the Man had finished he turned and rent 
im for wasting his time. 

Nevertheless, at the sixth hour, he cometh privily unto the 
Works Manager, say ing. Lo! I have somewhat to impart 
unto thee!” And the Manager answered, Say on!’ 

And he said, It came to pass that, as I was walking my 
shop, and bossing my men, an Idea came unto me, whereby 
thou mayeat effect great economies in the production of thine 
arc-lamp mechanism.” 

And the Works Manager was astonished at the saying, for 
he deemed the Foreman incapable of invention. Nevertheless, 
he was very gracious unto him, saying. Speak thou all that 
ів in thy mind!” 

Thereupon the Foreman attempted to reproduce the 
diagrams that the Man had shown unto him. And not 
having understood them, he got into an hopeless mess. 
Then said he, ** Verily, when I had the Idea, I Incautioualy 
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mentioned it to the Man that worketh upon these 
mechanisms, and he hath made foolish suggestions that have 
muddled me!” 

The Works Manager, therefore, having passed two-score 
and ten years in.a sinful world, saw unto the truth of the 
matter, and smiled, saying, 
“ To-morrow, at the ninth 
hour bring hither that 
workman with thee unto 
me. Peradventure he will, 
by repeating his foolish 
suggestions, clear thy mind 
for the Idea that is thine." 

Апа as the Foreman 
departed, he cursed three 
curses—one for the smart- 
ness of the Works Mana- 
ger, one for the Idea of the 
Man, and one for his own 
stupidity. 

The Man therefore ex- 
plained his Idea unto the 
Manager and the Manager 
saw that it was good. Не 
said therefore unto the 
Man, “Leave thy bench, 
and go into our Experi- 
mental Department and 
labour thou there. Our 
specialist shall assist thee 
until thou hast perfected ; 
thine Idea. Then come 
thou again unto me, and 
the Firm shall recompense 
thee." 

After many days the 
Man returned, saying, * Lo, 
here is the mechanism 
which I conceived, and it 
worketh beautifully. What, 
therefore, wilt thou give 
me for mine Idea? 

And the Manager re- 
plied, “ Tarry а little, till 
we get the lamps upon the 
maiket and make a profit 
thereby. Then shalt thou 
have thy reward.” 

So the Manager straight- 
way patented the Idea in 
the name of the Firm, and 
it was put upon the 
market. And the firm 
profited thereby to the extent of four hundred and thirty 
pieces of gold in the first year, for the lamp was very good. 

The Man, therefore, came again unto the manager, saying, 
* Where is the reward thou promisedst me ? For 1 have seen 
the balance-sheet of the Firm, and lo! the profit is very 

reat. 

And the Manager smiled benignantly, and handed him 
а fiver, saying, * Take thou thy reward, for we believe in 
encouraging our employéa to take an interest in their work." 
And he was pained at the attitude adopted by the Man, and 
ordered him out of his office. 

The Man therefore consulted a Lawyer who lived on 
Small Fry. And he, having induced the Man to sign divers 


documents whose purport was unintelligib'e, wrote a threaten- 


ing letter to the Firm. 

The Maneger therefore kicked the Man out of employ- 
ment and instructed the Firm’s solicitors. 

And when the case came for trial it was definitely proved 
that the Man was an artizin employed in the Experimental 
Department, and that the Specialist had had the Idea. 

The Lawyer who lived upon Small Fry therefore came 
upon the Man for his costs; for this is apparently what the 
documents were about. 

The Man therefore, he and his family, went into the 
Workhouse, 

Morau: Whom the Gods wish to destroy, they first 
make inventive. 


THE "APOLLO" TRAMCAR WHEEL LATHE. 


Mxzssas. PoLLock & MacNaB, Lro., of Britannia Machine Tool 
Works, Bredbury, near Manchester, have placed on the market a 
combination tool which would appear to be very suitable for 


GENEBAL View oF APOLLO LATHE. 


Back Exevartion ОЕ Larue, SHowina Gainpina AND Turning Toors. 


car-repairing shops, perhaps more especially for the smaller ones 
where insufficient work is on hand to keep several separate tools 
employed. | ‚ 

The Apollo lathe is constructed to do ordinary turning and 
boring, and is provided, in addition, with grinders for truing up 
the rims of chilled wheels. It can, as a further addition, be pro- 
vided with screw-cutting attachmeats. 

From the general illustration it will ba seen that the bed is of 
rigid design, and ie provided with gaps for the two wheels; the 
grinding machines; are at the back of the bed. The chuck is of the 
self-centring type, gripping up to 30-in. diameter on the tread, for 
the purpos; of boring, &c., or gripping the axle when grinding 
or turning the tires. ' 

The lathe is provided with a crane and a pair of pulley blocks, 
thu: rendering the operator independent of other lifting gear or 
assistance. It is pointed out that no change of parts is required 
for any of the operations, which isa great advantage where frequent 
changes from turning to grinding are necessary. | 

The machine is supplied to perform апу one of the specified 
duties singly, and can be aided to as required for additional 
operations. It will ba seen that tbe machine is adapted for dealing 
with either chilled wheels or shrunk steel-tired wheels, a matter of 
some moment at the present day. 


BUSINESS NOTES. 


For Sale.—The Salford Corporation is inviting tenders 
for the purchase of 165 Shallenberger meters. See our advertise- 
ment pages to-day. | 
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Electrical Wares Exported. 


WREX ENDING Ard. 4TH, 1908. WEEK ENDING AUGUST 2ND, 1904. 
Alexandria .. 2% .. Value £81 Adelaide Ф .. Value £25 
Amsterdam 25 А 46 4 


ee ee А Alexandria oe ee ee ee 82 
Antwerp... és ee . 84 Auckland M Vs . 20 
Beira .. "^ us б ve 38 " Elec. machinery . 870 
Bilbao ee = А 2 Bombay  .. A je . 246 
Bombay  .. 95 МЕ .. 685 Buenos Ayres cs 5 .. 180 

i Teleg. mat. .. с 69 Calcutta  .. sè sè . 1,094 
Boulogne. ae - T 25 Cape Town .. 5% э» eo 168 
Buenos Ayres va T s 90 Channel Islands .. E s 78 
Calcutta .. ee ee 279 Colombo. Teleg. mat. "s 98 

" Teleg. mat. .. ee 4,160 Copenhagen us E. ee 218 
Cape Town vs T „ 1,869 Durban “+ - > .. 849 
Channel Islands. © we 80 „ Elec. machinery .. 506 
Chemulpo .. i А i 65 East London ss T .. 410 
Durban 4% xs oe ee 440 Hamburg. Elec. machinery .. 65 

Уз Teleg. mat. . 40 Hobart zs es a^ - 15 
East London s we oe 168 Lyttelton. Teleg. cable . 160 
Hamburg. Teleg. mat... .. 610 Madras МЕ vie vs .. 878 
i Teleph. apparatus 66 „ Teleg. mat. E „ә 65 
Hong Kong. T as гә 46 Mauritius .. vs - ss 93 
Kobe ee ee ee ee ее 29 Melbourne 5 LE S ee ee 64 
Melbourne ee ee > её ee 142 Montreal ee ee es ae 40 
% Teleg. wire.. . 1,877 New York .. - e Se 99 
Montreal © „ 1 Penang s és ae ee 815 
North Atlantic. 100 knots tele- Port Elizabeth  .. is .. 261 

graph cable ee ae ee == Rangoon ae ee ee ee 17 

Oporto is T vs oo 49 Bt. Petersburg a . 552 

h Telepb. mat. 61 3 Teleg. cable .. 652 

Perth se is Has .. 218 San Sebastian aid Sa s 18 

Rotterdam LE J ee ee ee A 970 Shanghai . se ees ee 885 

Seville T x ЗА s% 18 5 Teleg. mat. .. A 67 

Bhanghai .. IT . 105 Singapore .. wie 3 ss 15 

Stockholm. Teleg. wire = 64 ir Teleg. mat. 25 "5 

Sydney ex = m . 1,144 Rvdney v xà as .. 222 

" Teleg. mat. oe 477 Tokio . id ae s ee 105 

Yokohama .. = ss .. 369 Toronto  .. eo Р .. 195 

и . Teleg. mat. eo 90 Wellington .. к ite ee 156 

ne Teleg. mat. . . 200 

Total ee 414.429 Total .. £8,568 

Foreign Goods Transhipped. 

Kobe. Elec. apparatus. Value £181 | Durban. Elec. mat. Value £45 

Nagasaki. Elec. mate 51 js Teleg. cable. a 62 

Perth. Elso. mat. ET si 23 Stockholm. Teleg. mat EM 50 
Shanghai. Elec. carbons .. 155 

Total ee ee £860 Total ee ee £157 

Electrical Wares Exported. 

WEEK ENDING AvGUsT liru, 1908. WEEK ENDING AUGUST Ẹru, 1904. 
Adelaide ө .. Value £262 Adelaide oi .. Value £85 
Alexandria .. “© <a ia 10 Alexandria. Teleg. mat. . 256 
Amsterdam .. is os s 85 Amsterdam um T .. 288 
Auckland is ee . 200 Auckland. a a . 108 
Ва! gk R ds s .. 118 » Teleph. mat... .. 284 
Bombay... э» ә .. 210 Bangkok .. as os ae 179 
Calcutta ee oe ee oo 1,254 Boulogne ee . oe ee 60 
Cape Town. Teleg. mat. . 202 Brisbane s $e . 116 
Colombo  .. E © 928 1 Buenos Ayres фа P eo 65 
Durban a ve. "o. 2. i Teleph. mat. .. 340 
East London ee sè „ 220 Calcutta... ee $5 ee 894 

" Teleg. mat. . 256 i Eleo. machinery .. 929 
Gibraltar ee ee ees v ee 81 Cape Town ee ee .* "ru 164 
Hone kee oe ee ee ee 2 M " leo: machinery 178 

ong .. 5s d oe 2, ss eleg. mat. 1 
Lisbon. Teleph. cable .. - 00 Colombo .. 8 ^ 76 
Madras a "T $e .. 167 "s Elec. machinery .. 177 
Melbourne .. m РЕ .. 188 Delagoa Вау т" . 491 
Monte Video КА РЕ ss 44 Durban s we ve .. 281 
Penang mis ` че © 9$ 2 РА Bice: machinery EM х 

Li] 2 eg. app ee ee $9 e e e mat. ee ee 4 
Port Elizabeth .. s .. ` 16 Fremantle . id * aS eo 25 
Rio Janeiro.. as as oe 49 $v Elec, machinery .. 61 
Rotterdam .. x i v» 88 Gibraltar .. x $s .. 68 
Shanghai .. ... .. .. 141 | Hamburg . .. 10 
Singapore .. d "T .. BA is Elec. machinery ... 12 
Sydney T ys es . 208 Hong Kong .. es .. 110 
is Teleg. mat . 27 ii Teleg. mat... .. 806 
Wellington es ee ee oe 24 Kobe oe ee ee ee ee 86 
Madras vs x. zs čs 94 
Melbourne .. ive eis os 98 
Nagasaki ee ee ee ee 80 


Penang s " "S "M 77 
Pernambuoo. Teleg. cable . . 10,400 
Perth .. = - T és 20 

„ Elec. cable. ifs sé 165 


Port Elizabeth . 
Port Said А 3 22 
: Rotterdam s а 45 
= Teleg. wire. as 18 
Shanghai ee : oe 625 
- Teleg. mat. 65 
Singapore és 167 
Sydney = x "m . 605 
v Elec. cable... .. 1,990 
Trinidad. Teleph. cable oe 86 
Wanganui .. та T oe 25 
Yokohama .. ee X . 1,052 
ji Teleg. wire. P 62 
Total ee £6,468 Total oe £24,005 


Foreign Goods Transhipped. 


Barbadoes. Teleph. mat. Value£31 Auckland. Elec.apprts. Value £547 
Fremantle. Elec. ша... T 25 is Teleg. apprta. . 285 
Iquique. Eleo. goods .. . 48 | Durban Elec. manufactures... 25 


Total ee oe £99 i 'Total as ee £857 


Telephone Sketching Chart.—An ingenious chart has 
been designed, and is being issued by Messrs. W. T. Glover & Co., 
Ltd., of Trafford Park, Manchester, for the use of persons who wish 
to transmit sketches by telephone in cases of urgency ; this novel 
proceeding is accomplished by means of sectional paper, with the 
ordinates and abscissm numbered in order. The drawing to be 
transmitted is sketched down on the chart, and a description is 
written ont giving the co-ordinates of the beginning and end of each 
straight line, the centre and radius of each circle or curve, and so 
on; this description is then read out and received by telephone, 
and from it the sketch can be reproduced on a corresponding chart 
at the receiving end, “ by a clerk of avorage intellect." It will be 


seen that the principle of the method is one familiar to engineers, 
and there is no reason why any difficulty should be met with in 
putting it into practice; mistakes will almost certainly be immedi- 
ately detected in the act of reproducing the design from the verbal 
description, and can be rectified by а further recourse to the tele- 
phone. Inemergencies it is often important to reduceto the utmost 
the loss of time in transmitting & drawing, and by this method 
it would be possible to order a piece of mechanism or apparatus 
from a distant workshop in the afternoon and receive it next 
morning, instead of writing a letter and waiting for two days. 
The chart is the copyright of Messrs. Glover, to whom any inquiries 
respecting it should be addressed. 


Bankruptcy Proceedings.—4A sitting of the London 
Bankruptcy Court was held on August 3:4, before Mr. Registrar 
Gifford, for the public examination of Carl Vigant Tyge de 
Falbe, lately carrying on business as the Electrical and General 
Contracting Co., at 17, Shaftesbury Avenue, W.C. The statement 
cf affairs shows gross liabilities £3,288 10s. 8d. of which 
£2,049 78. 3d. is expected to rank against assets valued at 
£491 68. 7d. In reply to Mr. C. A. Pope, Assistant Receiver, the 
debtor eaid he was of Danish nationality. His father formerly held 
the post of Danish Minister in this country. From 1894 to 
June, 1537, witness was engaged in the study of electrical engi- 
neering, and in December, 1896, he was made bankrupt. When at 
25 years of age, under the Danish law, he came of age, he became 
entitled to his interest under his late father’s will, and paid off the 
old debts with interest. That left bim with about £10,000 or 
£11,000 in securities, which he deposited with bankers, and had 
since realised. In Julv, 1900, he commenced business at 17, 
Shaftesbury Avenue, W. C., under the style of the Electrical and 
General Contracting Co., with a capital of £1,000.. He was then 
acquainted with Mr. C. M. Downie, who was in the employment of 
the Sir Hiram Maxim Electrical and Engineering Co., Ltd. An 
arrangement was made to form a trading company with a view to 
selling the incandescent lamps of that concern, and the Hiram 
Maxim Lamp Co., Ltd., was floated, witness acting as a signatory to 
the articles of association, aleo being appointed as a director at a 
salary of £150 perannum. Asa commission for the introduction, 
witness was allotted £1,000 shares in the company, and he also 
acquired £3,500 shares for £1,750, which he raised on the shares 
and the securities lcft to him by his father. In September, 1901, 
he sold the office furniture and effects at 17, Shafteabury Avenue to 
the Hiram Maxim Lamp Co., Ltd., for about £300, the idea being 
to amalgamate the two businesses. The amalgamation was not 
effected, and in November, 1901, witness executed a deed of assign- 
ment of his estate to & trustee acting on behalf of the creditors 
generally. Since then he had been without occupation, but had 
received £450 per annum derived from his life interest under his 
father's will in a sum of £10,000, the securities representing which 
were deposited with the Minors’ Estates Office in Copenhagen. 
Witness attributed his insolvency principally to extravagance, to 
losa of trading at 17, Shaftesbury Avenue, and to loss in relation to 
his holding in the Hiram Maxim Lamp Co., Ltd. Although his 
income under his father's will was only £450, his expenditure had 
amounted to £800 or £900 per annum. "The debtor was questioned 
by counsel on behalf of creditors, and eventually the examination 
was ordered to be concluded. 

The creditors of Sir Kenneth Mackenzie, Bart., met by adjourn- 
ment on August 3rd, at the London Baakruptey Court, before Mr. 
G. W. Chapman, Official Receiver. Since succeeding to the family 
estates in Scotland, the debtor has been engaged either as director 
or consulting engineer to various companies with which Mr. Н. J. 
Lawson was connected, and which dealt with electrical enterprises. 
His main asseta consist of his interest in а Canadian canal company, 
from which be expects to receive about £20,000. The debtor 
attributes his present position to the action of one of his creditors 
in refusing to concur in the view of the majority to wait for their 
money until the work of the syndicate is completed. After con- 
siderable discussion the meeting was further adjourned for three 
months to enable the debtor to formulate and submit а proposal. 

At Bangor Bankruptcy Court on August 4th, Frederick Wm. 
Parkes and Edward Sadleir, trading as Parkes & Sadleir, eleotrical 
fittera and engineers, at the Dingle, Colwyn Bay, came up for their 
public examination, on accounts showing gross liabilities, £108; 
assets, £25; deficiency, £83. Bad trade, absence of one of the 
partners in South Africa for 15 months, pressure by creditors, pay- 
ment of costs on summonses, and loss on contracts, are the causes of 
failure. The debtors commenced business in 1901. Parkes served 
his apprenticeship with a Birmingham firm of electrical engineers, 
but Sadleir bad had no previous experience. The latter provided 
the capital of £50, and in all had put over £200 into the concern, 
The examination was closed. 

The statement of affairs in the failure of Harold Powell, elec- 
trical engineer, of the Strand Arcade, Derby, show unsecured 
liabilities amounting to £56 7s. 4d., and assets nil. 


Trade Announcements.—Messrs. Smithson. Sharpe 
and Co., of Manchester, have appointed Mr. Alan G. Robson, 8, 
Eldon Square, Newcastle-on-Tyne, as their sole agent for the 
counties of Northumberland and Durham, and the towns of Mid- 
dlesbrough and Carlisle. 

The London Electrical Fittings Co., Lid., of Roberts Works, 
Hampstead Road, N. W., wish us to point out that they have no 
connection whatever with the Electrical Fittings Co., who were 
defendants in a case reported in our Legal” columns last week. 

The Electric and Ordnance Accessorics Co., Ltd., have appointed 
Messrs. J. and A. Anderson, 231, St. Vincent Street, Glasgow, as 
their representatives for Scotland, Messrs. Morris, Warden & Oo., 
having ceased to act in that capacity. 
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The B. T. H. Meridian Lamp.—The British Thomson- 
Houston Оо. send us particulars of their Meridian lamp, which is of 
а special type designed to fill the gap between the or in- 
candescent р and the aro lamp, but with the simplicity of 
the former and an efficiency approaching that of the latter, com- 
bined. The lamp is of the incandescent filament type provided with 
a large spherical globe and translucent prismatic reflector, and its 
ap ce when burning is that of a globe of soft, brilliant white 
light. The effective distribution of the light can be judged from 
the accompanying diagram, from which it will be seen that the 
maximum candle-power is about 58, at an angle of 30° from 
the vertical, and that an average candle-power of about 55 is 
well maintained over an angle of 60 deg. The lamp is particularly 
adapted for ceiling suspension, and is not intended to be used on 
side brackets; it gives a uniform illumination of great intensity 
over а circular field beneath it, specially adapting it for use in 
drawing offices, libraries, shop-window illumination, &c. The 
standard Meridian lamp is made in only one size, giving 55 0. f., 
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and consuming 120 watts, and is supplied in voltages from 100 to 
125 only. The bulb is spherical, 5 in. in diameter, and is always 
supplied frosted; the lamp fittings, which include a special holder, 
are supplied wired ready for use. The B.T.H. Co. have issued a 
pamphlet giving full particulars of these lamps, together with data 
regarding the most effective spacing and height, in order to secare 
different intensities of lighting. 


` Bitumen Contracts.—The Portsmouth and Pembroke 
contracts mentioned last week were ordered from Messrs. R. Carr 
and Co., by Mesars. Johnson & Phillips. 


The Transvaal.—The value of the electric cable wire 
and fittings imported into the Transvaal during the four months 
ending with April last is returned at £22,000, as against only £20,000 
in the first four months of 1903. 


Book Notices. — “ Duncan's Manual of Tramways, 
Omnibuses and Electric Railways" T. J. Whiting & Sons, Ltd., 
South Place, Е.С. 58.— The 1904 edition of this useful directory, 
which has now reached its 27th year, has been issued. The present 
edition has been re-arranged in alphabetical order of officials and 
5 with a view to making it more useful for reference. 

e editor has a true реле: of the importance of the subject 
of tramway renewals and depreciation, and he directs special atten- 
tion to it in his prefatory note. The general pn relating to 
the various undertakings include statements of capital at December, 
1902 and 1903 respectively, the revenue accounts at the same 
dates, also passengers carried, mileage open, traffic receipts per mile 
run, and so forth. 

" Universal Directory of Railway Officials, 1904." Directory 
Publishing Oo., Ltd., Ludgate Circus Buildings, Е.О. 10s.—With 
the subject of electrification of our railways so much to the fore, 
and with the pro that the next few years will see some im- 
portant advances in that dircction, this directory is bound to become 
more valuable to the electrica] man who wants to know who's who 
in the railway world. It has reached its 10th year, and is compiled 
from official sources by Mr. S. R. Blundstone, the editor of the Railway 
Engineer. The information is given wherever obtainable э irae 
the railway systems throughout the world, and practically all of the 
tramways worked by power in the United Kingdom are included. 

ө directory is not purely personal, for it gives details of the 
equipments of the various systems. 

“ A Technological and Scientific Dictionary.” Part IV. London: 
чое Newnes, Ltd. 1s. net. 

“ Properties of British Standard Sections.” No. 6 British Stan- 
dard Sections issued by the Engineering Standards Committee. 
London: Crosby Lockwood & Son and the Committee. бв. net. 

“Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XX. Parts 7 and 8. Session 1903—1904, 
Ке upon-Tyne: The Institution. 


«ч Text-Books of Physical Chemistry: Electro-Chemistry, Part I., 
General Theory." By В. A. Lehfeldt, D.Sc. London: Longmans, 
Green & Co. be. 

“ Fire Tests with Partitions.—No. 84, A Partition formed with 
Jabes Thompson's Patent ‘Terrawode’ Brickwood.” London: 
The British Fire Prevention Committee. 28. 6d. 


The Wages of Pattern-Makers.—At the meeting of 
the Wolverhampton Town Council on Mondsy, а discussion took 
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place respecting the wages paid by Messrs. Thomas Parker, Ltd., 
to the pattern-makers in their employ. Some time ago a contract 
for certain electrical work at the Corporation Refuse Destructor 
was given to Messrs. Parker, and the Trades Council entered а 
complaint on the ground that the firm did not pay their pattern- 
makers the standard rate of wages, 34s. per week, and that 
therefore they would, in executing the contract, violate the fair 
wages clause. А lengthy correspondence between Messrs. Parker 
and the Electricity Committee was read, inwhich the firm 
admitted that young pattern-makers were receiving 284, 
30s., and 32s. per week, and that they were working their 
way up to 34s. It was contended by the Trades Council that 
when their objection was first made, the firm immediately withdrew 
the patterns necessary from their own шеп, and had them made else- 
where. In the resalt, it was decided to ask the firm where the 
patterns were made, who made them, and whether the sub- contractor 
paid the standard wages or their equivalent. 


Dissolutions and Liquidations.—At a meeting of 
Ferranti, Ltd., held at Manchester on July 29th, a resolution was 
passed to wind up voluntarily with Mr. J. M. Hendsrson, 2, Moor- 
gate Street Buildings, E. O., as liquidator. 

At a meeting of Refase Destructors, Ltd., held at Dashwood 
House, E. O., on August 4th, it was resolved to wiad up voluntarily 
with Mr, Е. Н. Firth, of that address, as liquidator. 

Messrs. W. Н. Heath and J. J. Reynolds (Electrical Power 
Engineering Oo., Birmingham) have dissolved partnership. 

The first meetings of creditors and contributories of Shippey Bros., 
Ltd., electrical engineers, К Street, E. O., are to be held on 
August 19th, at Oarey Street, W. O. e 

Mr. Justice Farwell, in the Chancery Division on Wednesday in 
a debenture-holders’ action of Anderson v. the London Electro- 
mobile Syndicate, Ltd., appointed a receiver and manager of the 
defendant company’s undertaking, plaintiff holding £200—whicb 
had become due—out of an issue of £966.. The receiver was em- 

wered to act at once. Mr. Baker appeared for the plaintiff, and 

. Owen Thompson for the company. 


The Price of Rubber.—The Financial Times says that 
inan interview with a prominent rubber merchant in Berlin a 
representative of the Tageblatt has been informed that the large 
increase in the price of raw materials commenced about two years 
ago. The quotation for Para rubber, which amounted to 2s. 10d. per 
pound at the end of 1902, advanced to 3s. 94d. in December last, 
and at present it stands at 4s. 11d. per pound, or almost twice the 
rate О two years ago. Tho reason for this advance is not 
Que te а scarcity of the material, м the production has slowly in. 
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oreased, but it is solely attributed to manipulation on the part of 
the English raw rubber merchants. There are ten prominent firms 
on the English market who completely dominate the market, and 
who maintain prices on a high basis. To some extent these firms, 
the Berlin representative is farther reported to have been informed, 
seek to produce an artificial scarcity of material by the accumulation 
of stocks, especially at Liverpool.” 


Catalogues and Lists.—MeEssrs. FERRANTI, LTD., have 
issued several new catalogues. No. 5 describes and illustrates their 
alternating-current switchboard integrating type of wattmeter, pro- 
vided with a polished aluminium case, with nickel plated fittings and 
mounted on an enamelled slate base. No. 4 is a price list of current 
transformers for integrating wattmeters, and No. 6 deals with 
potential transformers for wattmeters, voltmeters, synchronisers, 
relays, &o. 

Messrs. DYER & Youna, of Stansted, have published a circular 
detailing their Advance motor starters and controllers, It is 
claimed that the starters comply with the most stringent insurance 
requirements ; that the live parts are protected from dust or damage, 
while the contacts are all within yiew through the glass strip in the 
cover; and that if the lock-up саде is used no unauthorised person 
can interfere with the starter. Slow speed motor (open and 
enclosed) starters with combined circuit breakers are described, and 
tables of prices are given. 

A list of “ Alexandra” injectors and ejectors has come to hand 
from Mzssns. W. Е. Dixon & Co, of C.-on-M., Manchester. 

We have received from Muzssrs. MELDRUM Bros, a souvenir 
describing the new destructor and sewage works which were opened 
last month by the Epsom U.D.C. The destructor is of Meldrum’s 
simplex regenerative front-fed type. Another pamphlet contains 
a reprint of Mr. W. F. Goodrich's paper on “The Disposal of 
Institutional and Trade Waste,” read before the Folkestone Oon- 
grees of the Royal Institute of Publio Health. 

Миєѕвѕ. E. F. Moy’s latest list relates to quick-break knife 
switches. | 

The Barrrsg Unarrrx Co., LTD., have just published a catalogue 
showing а variety of neat designs for ceilings made of their uralite 
fireproof material. 

Messrs. BreBE, Gorman & Co., of Neptune Works, S. E., have 
sent us copies of several new lists, One relates to their air pump 
with drying apparatus as used in telephone and electric lighting 
work ; and another to self-contained submarine electric hand lamps 
for divers. 

Messrs. CuTTING Beros., Lro., of Derby, are circulating а card of 
prices for electric motors. 


In a new pamphlet iesued by Messrs. CHAMBERLAIN AND | 


НоокнАм, Ітр., of Birmingham, the Hookham patent prepayment 
meter is described and clearly illustrated. 

The A.E.G. Енаывн MamvuracTURING Co., Lro., to whose new 
arrangements we referred last week, have now brought out their 
illustrated catalogue of Aegma Nernst lamps, showing several 
types, including the Luna, Express, A. B. & C. types, and accessories 
and waterlight fittings for same. 


Electrical Machinery in Collieries.—Messrs. Ernest 
Scott & Mountain, Ltd, of Newcastle-on-Tyne, have recently 
seoured some further important contracts for their electric 
machinery for colliery service. The Mickley Coal Co. bas ordered 
a complete electrical transmission plant for the Mickley 
Colliery near Stocksfleld-on-Tyne ; the contract includes two sets 
of horizontal coupled compound slow-speed engines of 360 effective 
H.P. each, and two direct-current generators, each of 270 xw., 
mounted on the engine crankshafts, and running at a speed 
of 110 r.p.m. "The contract also includes а booster, а 150-н.Р. main 
and tail-haulage gear complete with friction clutches and electric 
motor, and two electric widing gears, together with the main and 
branch cables, main and distributing switchboards and starting 
switches, and smaller motors for smith's shops, &c., at bank. The 
Lambton Collieries, Ltd., have ordered for the Littletown Colliery, 
near Durham, an electrical pumping plant consisting of a quadruple 
centrifugal pump to deliver 350 gallons of water per minute against 
a head of 250 ft., this pump being driven by one of Scott and 
Mountain's multipolar electric motors of 66 effective H.P., running 
at a speed of 1,220 Kp. m., the motor being placed between the 
pumps— i.e., a series of two pumps being placed at each side of the 
motor. The same firm are also supplying for the colliery a 30 effective 
H.P. electric motor for driving an existing haulage gear, and a 
complete arrangement of motor-room switchboards and cables. The 
Globe Phenix Gold Mining Co., which has its mines in Rhodesia, 
bas ordered from Mosars. Scott & Mountain one of their latest types 
of three-phase alternating-current generators of 112 xw. capacity 
(which will be driven by the company's existing steam engine at 
the mine), together with one of their three-throw mining pumps, 
wbich will deliver 170 gallons of water per minute against a 
vertical head of 1,000 ft., complete with a tbree-pbase induction 
motor of 40 effective H.P., switchboards, cables, overhead equipment, 
starting switches, &. Messrs. Scott & Mountain bave baa upwards 
of 15 years’ experience in coal-cuttiing work, and have lately 
designed a disk machine suitable for working in thin seams, the 
height of the coal-cutting machine being 14 in. This maob ine can 
be made to work on rails or skids, the total height from the floor to 
the top of the machine when on rails being 22 in., and when mounted 
on skids 20 in. They at present bave in hand coal-cutting machines 
for Hamsterley Colliery, Bhilbottle Colliery, Old Silkstone Colliery, 
взи Barnsley, Messrs. Newton, Chambers & Oo., Sheffield, and 

ers. 


Steam Dryers and Oil Separators.—Mesers. Holden 
and Brooke, Ltd., have, we understand, just received a repeat 
order from their South African representatives, Messrs. Hannam, 
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Hill & Co., for two large oil separators for the Witwatersrand Gold 
Mining Co., Johannesburg. One No. 13 separator is to be capable 
of dealing with 7,200 lbs. of exhaust steam per hour, and the other 
(No. 23) to deal with 24,000 lbs. of exhaust steam per hour. They 
inform us that they have been particularly busy with their other 
specialities, amongst recent orders for Brooke’s patent steam dryers 
and traps being the following electricity stations :—Sedgeley 
U.D.C., Halifax, Harrogate, Southampton, Capetown, Liverpool, 
Goole, Kensington and Knightsbridge, Newcastle and Hastings; 
also the Admiralty, India Office, Royal Arsenal, Dick, Kerr & Co., 
Singapore tramways, Tokio tramways, Malta tramways, &c. 


Raworth’s Traction Patents.—The Barrow-in-Far- 
ness Tramways Oo. have placed an order for two Demi-cars with 
Raworth's Traction Patents, to be equipped with the automatic rege- 
nerative control. A novel feature in connection with theee cars 
will be introduced for the first time. They will be tested complete 
in the works before dispatch, and will be sent completely equipped, 
ready for service the day they are delivered at Barrow. 


Plant for Sale.—Bristol Corporation is offering for sale 
two Lancashire boilers, six Siemens alternators (88 and 210 xw.), 
and а 52-kw. Siemens-Willans direct-current set, &o. Particulars 
are given among our advertisements to-day. 


Electrically-Illuminated Railway Rolling-Stock.— 
The East Coast railway companies (the Great Northern, North- 
Eastern, and North British railways) have at last decided to follow 
the example of their rivals on the West Coast (the London 
and North-Western and Caledonian companies) and also the 
Midland Railway Co., in equipping their latest type of rolling- 
stock with the electric light; we understand that several of the 
luxurious dining-cars used on the East Coast Sootch expresses are 
now being fitted at the Doncaster works of tbe Great Northern 
Railway with electric lights, fans, &c. 


LIGHTING AND POWER NOTES. 


Belfast.—The city electrical engineer, Mr. V. A. H. 
M'Cowen, has reported that for the six months ending June 30th 
last, the output has exceeded a million units, and the income 
received was £13,887, as compared with £11,940 during the corre- 
eponding period of 1903. The average price per unit was 2767d., as 
compared with 3:066d. in the previous year. 


Calcutta.—Complaints are being made against the high 
rates charged for energy, i.e., 4 annas per unit for fans, and 8 annas 
per unit for lighting. The Calcutta Electric Supply Corporation has 
the exclusive licence to supply electricity under the local authority, 
and it is contended that the Corporation could pay a substantial 
dividend after making & big reduction in the rates, which would 
result in many more consumers being connected. 


Cardiff.—The Electrical Committee of the T.C. has 
recommended the Corporation to include in its next Parliamentary 
Bill powers to hire out motors. 


. Carnarvon.— The T.C. has received sanction from the 
L.G.B. to borrow £17,315 for E. L. purposes. The tender of Mesars. 
Heenan & Froude to erect the generating station at a cost of £2,900 
has been accepted, on the understanding that they employ local 
labour and complete the works within 10 weeks after ocom- 
mencement, 


Continental Schemes.—SPAIN.—A concession has 
been granted to utilise the power of the River Serondi, at Proasa, 
for electrical purposes. 

ITALY.—AÀ company is being formed to install the electric light 
in the towns of Casaletto Spartano, Sapri, Torraca, and Vibonati. 
The municipalities of Modene, Taleggio, and Vadeseta, have applied 
for concessions to atilise neighbouring water powers for electrical 
purposes. A oompany is in course of formation at Lucca for light- 
ing the town by electricity. 

Fraxos.—An electricity works is about to be erected at Sallans 
(Jura). 


Crewe.—The T.C. has received sanction to raise a loan 
of £4,500 for additional plant at the electricity works. 


Dewsbury.—The accounts of the Corporation’s electricity 
works for the year ending March 31st last show that, on the year's 
working, there was a net profit of £1,009, against an adverse 
balance of £92 last year. e works costs amounted to £2,918, as 
compared with £1,602 for the previous 12 months. The revenue 
from the sale of energy amounted to £8,575, as against £5,173, and 
for meter rente, &c., £189. The increase in the consumption of 
energy is due to the supply taken by the Yorkshire (Woollen 
District) Electric Traction Co., £2,734 of the amount received for 
energy being for tramway purposes. 


Dumfries.—The T.C. on 4th inst. agreed to send to the 
India-Rubber, Gutta-Percba, and Telegraph Works Co., Silvertown, 
a draft of the agreement by which it is p to transfer the 
undertaking authorised by its prov. order. The agreement stipulates 
that the company shall pay to the Council £620 as the amount of 
expense incurred, £80 as fees for engineers’ expenses, and а yearly 
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sum of £30 for an annual inrpection by the Council's engineer. 
The Council agrees to purchase the site, and that the company shall 
pay £100 per annum as rent. The Council also reserves the right 
to purchase the undertaking at any time after the expiry of 74 years. 
The maximum prices to be charged for energy supplied to private 
consumers, are 7d. per unit for lighting, and 3d. per unit for power. 


Dunedin, N.Z.—The County Council is making applica- 
tion for a water-race, 8 miles in length, to obtain the power of a 
river in the vicinity for generating electricity for tramway and other 
purposes. The race is estimated to cost £6,000. 


Exeter.—The T.C. has reduced the price of energy from 
6d. per unit to 5d., and meter rents from 10s. to 5s. 


Gloucester.—The City Council bas instructed its elec- 
trical engineer to prepare a scheme for extensions at the elec- 


tricity works, comprising a 600-K w. set, boilers and auxiliary 
plant. 


Honley,—The U.D.C. has deferred for а year the question 
of lighting the streets by electricity. 


India.—The Rangoon Municipal Committee has resolved 
to adopt, on the Local Government's recommendation, the alter- 
nating-current system for the electric lighting of the district. 
Major І. de Lotbinière, R E., was consulted in the matter, and 
urged the adoption of this system in consideration of the future 
extensions of the town. Major de Lotbiniére, it is stated, will 
visit Kashmir to advise the Durbar in connection with an electric 
power scheme in the State. 


Leigh.—The borough surveyor has submitted plans for 
the extension of the electricity works at an estimated cost of £2 430, 
and these have been approved. Tenders from the G. E. Co. and 


Messrs. W. Boydell & Sons, Leigh, for the supply of motors have 
been accepted. 


Leyland.—The B. of T. has informed the U.D.C. that it 


has extended the period for carrying out the prov. order for electric 
lighting fora year from July 23rd. 


Little Hulton.—The U.D.C. has given consent to the 


Lancashire Electric Power Co.'s application, to supply energy for 
power and lighting within the Council's area. 


Marlborough.— The T.C., which recently decided to 
apply for a prov. order for electric lighting, has opened negotiations 


with the Marlborough Electric Supply Co., which is seeking similar 
powers. 


Maidstone.— The result of the last year's working of the 
Corporation electricity undertaking, ended March 31st last, shows а 
gross profit of £2,508, against £1,472 for the previous 15 months. 
Interest and sinking fund absorbed the sum of £3 783, leaving a 
deficiency, chargeable to the General District Rate, of 41, 275. 
Expenditure on capital account amovnted to £9,390 during the 
year. £356 remained in hand at the end of the previous year, and 
a loan of £7,100 was obtained; £552 was expended on motors for 
hire, thus the capital account ie overspent by £1,382. The increase 


in public lamps amounted to 383 per cent., and private consumers' 
lamps increased by 47 per cent. | 


Neath.—The Corporation has resolved to borrow £2,000 
for electrical purposes. 


Oldham.—A loan of £18,114 for electricity purposes has 
been applied for by the T.C. Of this sum £31 964 is for money 
overspent, and the balance is made up of £15,000 for mains, £850 
for cable ducts, and £300 for machine tools. 


Otago, N.Z.—An interesting electrically-operated dredge 
has been recently working at Alexandra, South. The source of 
energy is а fall on the Fraser River, and by means of a 2 ft. 
pipe the water power is supplied to а turbine direct-coupled to a 
three-phase alternator of 200 Kw., running at 400 r.p.m, with a 
pressure of 5,000 volts. Theenergy is transmitted by a pole line of 
about three miles to the dredge, and is transformed down on board 
to 250 volts for use on the motors, and to 50 volts for lighting the 
plant by means of arc lamps. A 100-н.р. motor drives the buckets, 
pump, screen, silt wheel, and elevator through a shaft runniog the 
full width of the dredge, and a 20-н.р. motor drives the winches, — 
Australian Hardware and Machinery. 


Oulton Broad.—A private company having intimated 
that it intends applying for a prov. order for electric lighting, the 


U.D.C. has decided, in the interests of the town, to seek similar 
powers. 


Provisional Orders.—The. Southern District Elec- 
tricity Corporation intends to apply fora prov. order to supply elec- 
tric light to Great Marlow. Mr. G. V. Fowler has informed the 
Trowbridge and Farnborough U.D.C., and the Llantrisant and 
Llantwit Vardre Council that he will apply for E.L. prov. orders 
covering these districts. An order for the electric lighting of 
Coalville is to be applied for by the Mutual Electricity Supply Co. 
The Empire Electric Light Co. will endeavour to obtain. a prov. 
order to supply electricity in the Berkhampstead U.D. 


Redditeh.—On August 1st a L. G. B. inquiry was held 
into the applicaticn of the U.D.C. for а loan of £26,000 for the 
extension of the E. L. undertaking. Opposition was offered by the 
‚ gas company. 


Spalding.—The U.D.C. has decided to take steps to 
obtain a prov. order for electric lighting, with a view to preventing 
private companies from obtaining similar powers. 


Stourbridge.—4A L. G. B. inquiry was held last week into 
the application of the U.D.C. for sanction to borrow £4,000 for 
electrical purposes. In April last the Council asked the L.G.B. to 
sanction a loan of £16,000 for erecting a generating station, &c., but 
the Council was advised to consider an alternative proposal to 
purchase electricity in bulk from the Midland Electric Corporation, 
whose mains run up to the northern boundary of the U.D. This 
has been done, and the loan required reduced to £4,000. The 
agreement with the Midland Corporation has not yet been com- 
pleted, but it is proposed that а flat rate of 1:5d. be charged for 
power, and 2:55d. for electric lighting, with discounts, The inspector 
intimated that the Board would not sanction the loan until it had 
the agreement in a completed form. 


Surbiton.—The U.D.C. decided on 8th inst. to increase 


the electric lighting plant by а third boiler and engine at ап 
estimated cost of £4,400. 


Walsall.—The Electricity Committee has recommended 
that, in addition to the existing charge of 6d. and 2d. on the maxi- 
mum demand system, with discounts of from 10 to 123 per cent., for 
lighting, a fiat rate of 44. per unit, without discounts, should be 
adopted. It is computed that by this alternative price a saving of 
£950 would accrue to consumers. | 


Wednesbury.—The T.C. has decided that meter rents be 
Dot charged to consumers of electricity where acconnts amount to 
£1 per quarter, and that, if desired by consumers, electricity will be 
supplied for the outside lighting of shops either by arc or large 
Nernst lamps at a flat rate of 4d. per unit, such lamps being con- 


nected to a separate meter, and on condition that electricity only is 
used inside the premises. 


West Australia.— The agreement entered into between 
Fremantle and East Fremantle Councils and Mesars. Noyes Bros., 
of Sydney, for the installation of electric tramways and lighting 
services, providea that the latter will design the scheme and 
superintend the construction at a commission of 10 per cent. 


West Bromwich.—A L.G.B. inquiry was held on the 
3rd inst. into the application of the T.C. to borrow £1,300 to defray 
the cost of laying а main in Spon Lane. It was stated that the 
extension was decided upon in consequence of a large firm making 


application for a supply for power purposes. There was no 
opposition. 


TRAMWAY AND RAILWAY NOTES. 


Batley.—A Committee recommends the acceptance of 
the tender of the British Westinghouse Co. for the supply of a 
steam dynamo and accessories for tbe electricity works. The new 
plant will be needed for meeting next winter's demand. 


Burton-upon-Trent.—Mr. P. J. Pringle, the borough 
electrical engineer aud tramways manager, has issued a report on 
the first 12 months' working of the tramways, which terminated on 
8th inst. :—The total receipts were £18,528 18. 10d. ; the car-mileage 
433,739. The traffic receipts per car-mile were 9°97d., and tbe total 
receipts рэт car-mile 10:25а. The total passengers were 3,987,920, or 
9:19 per car-mile. Traffic receipts per passenger, 10844. О! the 
total unite, amounting to 558,997, 540,191 were used for driviug the 
cars, or 123 per car-mile. The population was carried 767 
times. A number of special expenses incidental to the staitir g up 
of the tramways bave been charged through, and the operating 


expenses, wbich were 7:57d. per car-mile at the end of the first- 


eight montbs, are reduced to 69d per car-mile at the end of the 12 
months. The net surplus on the year was £2,000. 


Dundalk .—It is expected that the electric trams will be 
running to Blackrock next spring, and that tbe equipment for the 
electric lightiog of the town will be laid down this year. A ranlless 


tramway is contemplated, overhead wires and trolley-pole motor- 
"buses being employed. 


Glasgow.—At the last meeting of the Corporation, in 
reply to the question as to whether he would have prepared a atate- 
ment showing (1) the earnings per car-mile within the city 
boundary, aud (2) the earnings per car-mile without the boundary, 
Mr. Paton, the convener, said he could not give such an under- 
taking. А return of the character desired would be mieleading. 
Notice of motion on the lines of the question was given. In Moving 
the adoption of the minutes of the Tramways Committee, Mr. Paton 
said that the Committee had agreed to ask the authority of the 
Corporation for covering 100 tramcars for service in the city, The 
Committee had not unduly hurried the question, and had shown 
several types of covered cars working on the streets. In order that 
all the routes in the city should share the new cars, the Committee 
also asked authority to lower the roadway under bridges where 
at present there was not room for the cars to pass. The adoption 
of the new cars would more than double the carrying capacity, and 
they would be a great convenience to the public. Mr. D. M. 
Stevenson said that, on account both of appearance and of health, 
the covered cars were most cbjectionable, and sooner or later tho 
T.C. would regret the step they had taken. He suggested thatithe 
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appearavce of the cars would be improved by tbe Introduction of the 
doubie-bogie car. 

The Т.О. has instructed the town clerk to intimate to the Board 
of Trade that, in terms of Section 18 of the Paisley District Tram- 
ways Order, of 1901, the Corporation proposes to exercise the 
running powers granted to it over the portion of the Paisley 
District Co.'s track from Hawkhead Road to Paisley Cross, and the 
Corporution, baving failed to agree with that company with regard 
to the exercise of ss id running powers, will ask the Board of Trade 
to nominate an arbiter to determine (1) what payment shall be 
made by the Corporation to the company in respect of said running 
powers and for electrio energy, and (2) to what conditions and 
regulations the Corporation shall be subject. Paisley Т.С. and the 
tramways company have been informed of the decision. 


Great Western Railway.— The half-yearly report 
says:—''The electrical generating station at Park Royal and the 
other works in connection with the electrification of the Hammer- 
smith and City line are being pushed forward as rapidly as circum- 
stances will permit. The directors are continuing to extend the 
use of motor-cars on the railway, and are ratisfied with the results 
which bave attended the experiment they have made with road 
motor-cars." 


London, Tilbury and Southend Railway. — Mr. 
Jobn Warren told the shareholders at the half-yearly meeting last 
week, that with regard to the question of electric traction, the 
directors recognised that it would be necessary for the proper deve- 
lopment of tbe traffic that this system of traction should te installed 
as an alternative means of working from the point where the 
Whitechapel and Bow Railway joined the Tilbury Railway at 
Campbell Rosd, Bow, toa point at or near Barking. Accordingly 
steps were being taken with tbe object of adapting this portion of 
the railway for electric traction, so that it might be ready for use 
at the time when the new mode of working жаз brought into opera- 
tion on the Metropolitan and District Railways. They fully 
hoped to get the electric system in operation as far as Eaet Ham 
in the early part of next yaar—when the District Co. would be 
ready for it. | 


Manchester.— The Corporation seal was on Tuesday 
ordered to be affixed to an agreement with the Backlow Rural Dis- 
trict Council (which includes Northenden, Dunham Massey, and 
Timperley), dealing with the proposed new lines in Cheshire. 
Under the agreement the Corporation takes over the powers granted 
by Parliament under the Manchester Southern Tramways Act, and 
nndertakes to construct lines wbich, in the case of Timperley and 
Dunham Massey, ате to revert to the local authority in 35 years, 
and in the case of Northenden (including Northen Etchells) in 42 
years. 


Newcastle-on-Tyne.—On the 4th inst. a meeting of the 
Finance Committee of the Corporation was held, at which reference 
was made to tbe reports relating to the tramways, which had been 
drawn up by the City Treasurer. andi the City Auditor. It was 
desided simply to report to the Council that no provision had been 
mede in the estimates prepared by the Tramways Committee 
for a depreciation fund, so that the whole matter will be thus 
brought up before the Council. 


Newport (Mon.).—A scheme for granting bonuses to 
drivers having been considered, the following bas been adopted :— 
Drivers. — А bonus of 53. per quarter to each driver whose car has 
been free from accident due to fault of driver, during that period. 
Conductors.— For largest amount of fares takon per quarter on each 
route, First prize, 10s. ; second prize, 5з. On the recommendation 
of the tramways manager, it was decided to place two special clccks 
for registering the times when the tramways employés go on and 
off duty, at the car-sbeds, Corporation Road, at a cost of between 
£60 and £80. 


North-Eastern Railway.— In his address to the half- 
yearly meeting on the 5th inst., Viscount Ridley said that of the 
£221,000 for rolling stock. the cars for the electric service at New- 
castle cost £140,000. The cost of the electrification of the lines 
was £98,C00. Including the electric trains, the passenger mileage 
had increased by 65,000 miles. The whole of the electric system 
in the Newcastle district had been opened. From the point of 
view of traffic, it bad been very satisfactory, but the novelty of the 
system had caused them to з beset with a great many difticulties, 
which—though they were surmounting them gradually—were real 
difficulties— difficulties both as to the eafety of workmen and pas- 
sengers and the convenience of the latter. Although it was very 
early to speak of profit aud loss of the undertaking, 53,402 train- 
miles were run іп the half-year up to June 30:h, at a cost of £4,911. 
By way of comparison he pointed outthat the bookings during the 
week ended July 9th last and the corresponding week of last year 
had increased by 25 per cent. and the money by 22 per cent. 


The Proposed Berlin— Hamburg Railway.—The 


Prussian Minister for Railways has invited the Berlin Allgemeine 


Co. апа the Siemens & Halske Co. to send representatives to attend 
a conference to be held at the Railway Ministry at the end of 
Augnst for the purpose of discussing the question of establishing а 
high-speed electric railway between Berlin aud Hamburg, which 
towns are separated by a distance of 177 miles. Both companies 
have elaborated projects for the building of the line, and these were 
submitted to the State railway authorities some time ago, with 
saggested speeds of from 10) miles to 125 miles an hour, Now it 
is reported that the General Electric Co., cf New York, has also 
entered the lists, and has offered to conttruct the railway and equip 
it for a speed of 125 miles an hour. Although there. is little hope 


of the American company being successful in its attempt, it is 
possible, as а result of the friendly relations and agreements existing 
between it and the Berlin Allgemeine-Union Co., that the New 
York company would be prepared to co-operate with the latter, if 
asked to do во, inthe execution of the scheme. Bat the Prussian 
Railway Minister is placed in a dilemma. Не is not disposed to 
undertake the responsibility of constructing the railway as a State 
line, even if he could secure, which is doubtful, а vote by the Diet 
of from £5,000,000 to £6,000,000 for the purpose. On the other 
hand, the Minister is not likely to apprcve the erection of a new 
line which would divert traffic from the existing State railway 
between Berlin and Hamburg, although it is whiepered that, if the 
promcters would indemnify tbe State against uny loss of traílic, 
they might be sure of a more sympathetic reception of their pro- 
pesals. Ав the promoters are of opinion that the undertaking of 
any such obligation would be fatal to the financial success of the 
scheme, there would appear to be а kind of deadlock between the 
Btate railway authorities and the two electrical companies. How- 
ever that may be, the impending conference will probably tbrow 
further light on the question, which bas assumed considerable 
prominence owing to the present action of the Minister, who has 
hitherto held aloof from tbis particular railway project, in consent- 
ing to discuss the subject with the promoters of the rival schemes, 
which are founded upon the experimental results obtained on tbe 
military railway between Marienfeld and Zossen. 


Pudsey.—The T.C. has resolved to apply for a prov. 
order, enabling the Corporation to construct and work electric 
tramways within the borough. 


Wednesbury.—At last steps are being taken by the 
Corporation to amicably settle several questions in diepute bctween 
the lessee company and the South Staffordshire Tramways Co., which 
otherwise will involve prolonged and costly litigation. Until these 
questions are disposed of there is little likelihood of the electritica- 
tion of the steam tramways. 


TELEGRAPH AND TELEPHONE NOTES. 


Action against the Postmaster-General.—In the 
Chancery Diwion on Wednesday Mr. Justice Farwell had before 
hima moti.» inthe matter of Lowndes v. the Postmaster-General, 
in which Ter. @assidy, on behalf of the defendant, moved to set 
aside the writ on constitutional grounds. Mr. Upjohn, К.О, for 
the plaintiff, said the cause of the action was this: The Postmaster- 
General, who is a body corporate and the happy posseseor of all the 
telegraph poles in the kingdom, had put up a pole on bis private 
property. He contended that the Postmaster-General was the right 
person to sue. Tne plaintiff's position was a serious one, inasmuch 
ав there was the terrible penalty of £20 а day for anybody who 
interfered with the telegraph system of the country. It was a case 
of alleged trespass. Plaintiff had, therefore, called the attention of 
the Postmaster- General to the fact by a letter written to him per- 
sonally, and with regard to tbe continuance of the trespass on his 
part. Pliaiutiff'a case was that there were quite sufficient authorities 
to show that the defendant was liable for the acta of his subordinate 
servants. On the suggestion of his Lordehip, Mr. Cassidy con- 
sented to the appearance of the Postmaster-General without pre- 
judice, and the hearing was flxed for November next. 


Bengal Telephones.— In connection with the new tele- 
phone system of the Bengal Telephone Co., Ltd., a telephone cable 
of the latest type was laid under the river at the Howrah Bridge, 
in July. The new system is to be practically an underground 
system, which will then render the telephone wires free from all 
atmospheric disturbances. The cable was made by W. T. Henley's 
Telegraph Works Co. The existing cables between Calcatta and 
Howrah are to be replaced. 


Bournemouth Telephones.—4As a result of а canvass 
made by the Telephones Committee of the Council, it is proposed 
to apply for a municipal licence. 


Foreign Telephones.—In the House of Commons 
recently, Lord Stanley informed Sir T. Dewar, M.P., that, 
since April, 1902, orders amounting to about £109,000 had been 
issued for the equipment of telephone exchanges in London, 
most of which were given to a foreign firm which held 
numerous patents for the central battery system. Circumstances 
are gradually altering, and it was hoped that before long it would 
be possible to obtain telephones for the ute of subscribers from 
British makers only. 


The Telephone Question.—In the Commons on 8th 
inst, in auswer to Mr. Weir, Lord Stanley said ho was still in 
negotiation with the National Telephone Co., and while it was 
undesirable to make any statement as to the nature or terms of the 
arrangement under discussion. Having regard to tue date which 
we have reached, I shall certainly not be in a position to make any 
communication to the House on this subject befcre the end of the 
pre ent Session; but if an agreement is arrived at it sball, as I havo 
already promised, be laid before Parliament before it becomes 
binding, in order that the House may bave an opportunity of con- 
sidering 16.” 
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Swansea Telephones,—The manager of the Corpora- 
tion Telephone rystem reports that 939 lines and instruments are 
working, and 175 orders are still incompleted. 


Telegraphic Interruptions and Repairs :— 


CABLBSS, - ТИТЕАВОРТЕр, REPAIRED 


Dominica-Martinique .. m e? өө ее Мау 7, 1903 ee ee 
84. Lucia-Martinique .. ee ee ee ee May 7, 1903 ee ee 


cayenne er oe ee өө ee ee Aug. 18, 19039 .. ее 
Reissa-Issa (Yemen)-Camaran ee ee ee Oot, 22, 1902 ee 
Tarifa-Tangier ee ee oe ee ee ae Jan, 18, 1904 ee ee 
Dakar-Konakry .. a we May 18, 1904 $ 


Chio-Ténédos ae „ June 21, 1904 
Paramaribo- Cayenne. vis ss os .. July 18, 1904 .. ee 
Closed | oc acta Chelan, ee ee ee Feb. 9, 1904 ee ee 


Port Arthur-Chefa .e  ... ee .. Mar. 9, 1304 


Malta-Tripoli ..  .. .. Aug. 8, 1904 . Aug. 6 
LANDLINES, 

Beoul-Masampo ee ee ee ee ee ee Feb. 18, 1904 .. ее 

Beoul-Gensan eo ee ee ee ee ео Feb. 18, 1904 ee ee 


Anju-Ping-Yang. А ee ee ee 
Ninguta-Vladivostock eo ee oo 
Moulmein- Bangkok ae ee 
Irkoutsk-Pekin .. wa 

CRimanera- Santiago. А sie vs 
Fao route. 238 . Aug. 8, 1904 .. Aug. 4 


Wireless Telegraphy.— The Elektrotechniker states that 
the Austrian Telegraph Administration proposes to installa wirc- 
less telegraph station on the third floor of the new central offices 
in Vienna. This station, which will be established in about a year, 
will enable the Government engineers to practically follow the pro- 
grees made in wirelesstelegraphy. The Slaby-Braun-Siemens system 
will be employed, as the Marconi system is much more costly to 
install. The Vienna station willonly be in communication with 
two other stations, established at Leopoldau, eight kilometres from 
Vienna, as the crow flies, and at Kreutzenstein, 15 kilometres dis- 
tant. In order to experiment on longer distances, it is proposed to 
erect another station in the vicinity of Vienna. It is aleo stated 
that the Austrian Minister of Commerce has asked the Marconi 
International Co. to suggest & device for grouping the tbree wire- 
less stations which will be established on the coast of the Adriatic, 
viz., at Opcina, near Trieste; at Poren, the southern point of Istria; 
and on the island of Lissa. These three stations will communicate 
vid Otrante and Gibraltar with the English wireless stations. 

Reuter reports that the wireless telegraphic service between the 
stations of Bari and Antivari was inaugurated on 3rd inst. Signor 
Marconi was at the Antivari station, and the Marquis Solari at the 
Bari station. 

It is reported from Madrid that the Spanish military authorities 
in the case of experiments made with portable field installations 
have succeeded in the transmission of messages in mountainous 
country over a distance of 80 miles by the use of the German 
“Telefunken” system. One of the stations for the purpose was 
established їп Madrid, whilst the second was erected at Arevalo 
vid the Bierra Guadarrama. Notwithstanding the wooded moun- 
tainous district, about 2,000 metres high, it was possible to ex- 
change telegrams without any faults arising, and it is, therefore, 
considered that the definite introduction of the German system in 
the Spanish army now seems assured. The experiments were fol- 
lowed by the King and a number of officers of high position. 

The Daily Telegraph says that the Government have decided to 
establish a wireless telegraph station on the Marsden, some three 
miles from South Shields. The site for the signal station will be 
selected on the edge of the cliffs, which command a view north and 
south for miles along the coast. The new station is primarily to be 
used for communication with passing warships. 


ee Feb. 25 1904 ee ee 
.. March д, 1904 .. бв 
.. July 18, 1904 


OONTRAOTS OPEN AND CLOSED. 


Dublin.—August 23rd. 500 alternating-current meters. 
Bee “ Official Notices ” August 5th. 


Hove.—August 30th. Low-pressure mains, conduits, 
meters, &c. See Official Notices" to-day. 


Leeds.— August 15th. Two 1,000-Kw. turbo-alternators 
with condensers, exciters, and high and low-pressure switchgear. 
See “ Official Notices” July 22nd. 


London.—October 4th. Three electric car traversers 
for the L.0.C. See “ Official Notices” August 5th. 


London.—October 4th. The L.C.C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Par- 
ticulars from Mr. G. L. Gomme, County Hall, Spring Gardens, S.W. 


Manchester. August 30th.—Wiring and electric light- 
ing of transit sheds at the New Dock Works. See Official Notices " 
July 29th. 

Penang.—August 16th. Steel rails, permanent way 


material, trolley poles, wire, feeder pillars, &c. See “ Official 
Notices July 29th. 


Perth.— August 16th. 43 miles of tramways for the Cor- 
poration: permanent way, paving, and bonding, overhead equipment, 


cables, ducts, &c., cars and equipments, car depot building. 
Bee Official Notices” July 22nd. 


Plymouth.—August 15th. (1) Steam alternator; (2) 
pde boilers with accessories. See “ Official Notices” July 


Plymouth.—August 15th. Firms desirous of tendering 
for an electric light installation at the Technical School, Plymouth, 
for ithe Plymouth Education Authority, can inspect plans, &c., at 
No.:11, The Crescent, Plymouth. 


Roumania.— August 27th. Tenders are being invited 
until the 27th inst. by the Roumanian State Railway Authorities in 
Bucbarest for the supply and erection of the additional plant 
required for the supply of electrica] energy for lightiog and power 
purposes at the new railway workshops in that city. 


Santos (Brazil).—August 20th. Power house plant 
consisting of producer gas plant and gas-driven alternators of a 
in] of 400 xw., and transformers. See “ Official Notioes" July 
22n 


Wakefield.—August 15th. The Wakefield and District 
Ligbt Railway Co. is inviting tenders for stores, tools, &c., for one 
year. See Official Notices August 5th, 


Warrington.— August 16th. Cables and stoneware 
conduits for the Corporation. Вее ' Official Notices” August 5th, 


Batley.—The T.C. has placed an order for a steam 
dynamo and accessories with the British Westinghouse Electric and 
Manufacturiog Co., Ltd. 


Brighton.—The T.C. has accepted the tender of the 
British Westinghouse Oo. for a switchboard at the Southwick 
power station for the support of extra high-pressure switchgear, at 
£1,291. 


Bristol.— The Corporation electricity department bas 
given a contract for two 500-xw. motor-generators, Peebles-Le Cour 
patent, to Messrs. Bruce Peebles & Oo., Ltd. 


Bromley.—The B.C. has accepted the tender of Messrs. 
Godfrey (£634), being the lowest, for the installation of electric 
lighting plant at the refuse destructor works. 


Barton—Ashby—Swadlincote.—The Midland Rail- 
way Co. have entrusted Measrs. Dick, Kerr & Oo. with the contract 
to construct rathet more than 10 miles of light railway, linking up 
Burton-upon-Trent, Ashby de la Zouch and Swadlincote. The 
main roads are being followed with the exception of a short lengtb, 
where sleeper construction will be used. The work will be carried 
out to the drawings and specifications of Messrs. Chas. H. Gadsby 
and Co., the company’s engineer. 


Calcutta.—The A.B.P. Accumulator Co., Ltd., has 
secured an order for 230 cells of its standard 84 11-plate typé for 
shipment to Calcutta. 


Carnarvon.—The T.C. has accepted the tender of 
Mesers. Heenan & Froude, for the erection of an E.L. generating 
station, at £2,900. 


Colchester.—The Т.О. has accepted the tender of 


Messrs. Joslins, Ltd., for wiring 40 houses and 10 shops under the 


prepayment meter system. 


Dewsbury.—The T.C. has accepted the tender of Messrs. 
J. & J. Horsfield, of Dewsbury, for a Lancashire boiler at the 
electricity works, at £620. It was objected that this was not the 
lowest tender. 


Folkestone.—The T.C. has accepted the tender of 
Messrs. Smith & Co., of Folkestone, for E. L. fittings for the Town 
Hall, at £157 9s. 


Fulham.—The B.C. received the following tenders for 


two boilers capable of evaporating 14,000 lbs. per hour, for the 
electricity works :— 
Stirling Boller Co., Motherwell, N.B. - (accepted) £2,600 
Барсоск ё М Ltd., гае, М B: s ү sė 680 
ichardsons, Westgarth „ West Hartlepool.. eo 966 
R. Hornsby & Sons, Grantham i sis oe vs 3978 
B. R. Rowland & Co., Redditch „Ө аҹ ee .. 2,996 
Stirling Co. (American), Manchester.. ec ee ee 8,391 


The Council has] also accepted tenders for the supply of coal as 
follows :— 
2,000 tons of Shirebrook double screened nuts, at 12s. 6d. por toa, from Messrs. 
Firmston & Co., of Putney. 
1,000 tons of Crynant Welsh nuts, at 146, 9d. per ton, from Messrs. 
Charrington, Sells, Dale & Co. 
1,000 tons of * Albert" nuts, at 11s. IId. por ton, from Messrs. Charrington, 
Bells, Dale & Co. 
The same to be delivered as and when required, in barges alongside whart 
at Townmead Road generating station. 


Gloucester.—The City Council has accepted the tender 
of Messrs. Mather &. Platt, for the supply of the filtering plant for 
the electricity works, at £192. 


(Continued on page 264.) 
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LEEK ELECTRICITY WORKS. 


Ох June 9th of this year the Leek Urban District Council 
formally opened its electricity generating BUD; and the 


supply was com- 
menced. As the 
plant is of small 
capacity, and ів 


driven by town gas, - 
a short description 


of it will doubtless 
prove interesting as 
representing a pos- 
sible solution of the 
problem of lighting 


small towns. 


The works are 
situated upon a 
piece of land owned 
by the Council; 
known ав the 
Town’s Yard, in 
Crusoe Street, and 
_having the advan- 
tage of being at no 
great distance from 


the centre of the town. 


out by Mr. Wm. Turner, contractor, of Leek, to the 
specifications of Mr. John Taylor, architect. 

The buildings are divided into two blocks. On the left of 
the entrance gates are the store room, workshop and test room; 


The erection of the buildings was 
commenced in June 29th, 1903, the work being carried 


М ліх .SWITCHBOARD. 


| GENERATING PLANT. 


these are separated. from the main building by an 
open space and roadway for the admission of goods, 
&c. The main building consiste of the engine room, 
motor room, battery room, and the engineer's office. 


The engine room, 
with the switch- 
boerd gallery at one 
end, measures 89 
ft. x 37 ft., and is 
24 ft. high from 
the floor to the 
lowest part of the 
iron roof principals, 
The walls are faced 
to а height of 10 
ft. with glazed 
tiles and moulding, 
the remaining part 
being plastered. At 
present only half of 
the engine room is 
utilised, the other 
half being laid with 
a wood floor upon 
bearers. The 


room is adequately 
lighted by means of ed lanterns and skylights running 
the whole length of the roof, and is spanned by an overhead 


travelling crane by Messrs. Carrick & Ritchie, of Edinburgh. 


The motor room measures 37 ft. x 17 ft., having two 


| openings leading into the engine room. Above this room is 
fixed a water tank measuring 15 ft. x 10 ft. x 4 ft. 6 in. 
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deep for cylinder cooling pur The floor of the tank 
room is formed of concrete and steel joists. 

The battery room measures 42 ft. х 16 ft., and is 12 ft. 
high; this is also lighted by means of lanterns and 


LEEEK ELECTRICITY WOBKS:—BALANCEB AND Boosters. 


skylights running the full length of the room. The floor is 
laid with falla, and consiste of acid-proof asphalte. 


The generating plant in the engine room consists at 


present of two Stockport horizontal single-cylinder gas 
engines, each capable of developing 100 E. p., coupled direct 
by means of flexible couplings to two 60-kw. dynamos, 
supplied by the Industrial Engineering Co., of Newton, 
Hyde. Each engine is fitted with a specially heavy fly- 
wheel and self-starter, and the ignition is electrical, and 
fitted in duplicate. 


board let into the wall of the battery room, upon which are 
provided the necessary switches, starting resistances, &c. 

In the battery room are provided two batteries of 128 cells 
each, 21 of which are used as regulating cella, having a 
capacity of 300 ampere-hours. The 
regulating cells are connected to the 
switch contacts by means of bare 
copper rod supported upon the wall by 
porcelain insulators, The specified rate 
of discharge is 60 amperes for 5 hours, 
with a maximum discharge of 120 
amperes for one hour. The 
was supplied and erected by the A.B.P. 
Accumulator Co., of Stockton-on-Tees. 

The switchboard consists of eight 
panels of white marble mounted upon a 
steel angle framework, and finished off 
with enamelled iron moulding. Upon 
each of the outer panels, on the front 
of the board, are provided: two 
single-pole feeder fuses, опе single- 
pole battery fuse, one single-pole 
chopper switch for the balancing 
transformer, one single-pole minimum 
and reverse current automatic cut-out 
for the booster generator, and nine 
copper bars fixed vertically for con- 
necting the dynamos, feeders, battery, 
booster, and balancer to the three bus- 
bars fixed horizontally at the back of the 

panels, by meansof plugs. On the positive 
or right-hand panel, in addition to the above, two B.T.H. 
automatic maximum current circuit-breakers are fixed, and 
on the negative panel two single-pole main dynamo switches 
are provided, interlocking with which are the shunt breaking 
switches, A switching-in voltmeter and switch contacts are 
also fixed upon this panel. 

Upon the centre panel the starting switches for the 
balancing transformer and the boosters are mounted, also the 
battery emergency switches, and change-over switches, the 


The engines are 
governed both by the 
throttle, and by a hit- 
and-miss governor. 
The gas supplied is 
from the Council’s gas 
works at  gas-holder 
pressure, being regu- 
lated at the gene- 
rating station by a 
special governor fixed 
in the motor room. 
The  dynamos are 
shunt wound, of the 
multipolar type, and 
are fitted with carbon 
brushes. 

А balancing trans- 
former is fixed in 
the motor room, and 
is capable of dealing 
with an out-of- 
balance current of 80 
amperes. The field 
windings аге cross- 
connected. 

Two boosters are 
provided for cherging 
the batteries, each 
having а capacity 
of 6 kw. on the 
generating side, and 
giving an E.M.F. of 
from zero to 180 
volts. Each machine 
is driven by its own motor at 460 volts. At the end of the 
motor room, next to the battery room, two motor-gene- 
rators are provided for milking and testing purposes. 
The milking machines are operated from a separate switch- 


Fic. 1l.— WEsTINGHOUSE STEAM- ALTERNATORS AT Sr. LOUIS. 


latter being linked with the booster shunt switches. The 
middle wire bar is fitted at the foot of this panel, and is 


supplied with three plugs, connecting the balancer and , 


batteries to the middle wire, as required. 
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Upon each of the outer panels at the top of the board аге 

fixed the feeder ammeters, and above the centre panel one 
dynamo voltmeter, one bar voltmeter, and two battery volt- 
meters are mounted, being controlled by switches upon the 
centre panel. 

Upon each of the outer panels at the bottom of the board 
the fuses for the balancer, booster motor, and booster gene- 
rator are fixed, and upon the negative lower panel the two 
dynamo ammeters are fixed in addition. 

Upon the centre panel at the bottom of the board the 
battery ammeters, booster motor ammeters, and one polarised 
ammeter connected to the middle wire are fixed. The 
"earth" connection is made through an ammeter to a 
separate earth-board, mounted upon iron wall-brackets and 
connected to а water main in the street. 

T wo concentric handwheels are mounted upon the centre of 
the switchboard for the purpose of cutting in and out of 
circuit the regulating cells of the battery, by means of chain 
geared battery switches. 

The feeder voltmeters are mounted upon a hinged bracket 
fixed to the left-hand side of the board ; the whole of the 
voltmeters have illuminated dials. Space is provided 
for an additional dynamo and another feeder connection. 
Ampere-hour meters are provided for the dynamos, 
batteries (charge and discharge), and for each of the booster 
motors. 

The whole of the switchboard and; copper rod work was 
supplied and erected by Messrs. Crompton &їСо, 

The town is “supplied by two ‘feeders 940 yards and 
370 yards respectively, and 2, 300 yards of distributors. Pilot 
leads are brought back from each of the feeding points to the 
station. The whole 
of the mains аге 
 paper-insulated cables 
‘sheathed in bitite and 
drawn into stone- 
ware conduits, the 
feeders being twin 
concentric *15 and 05 
respectively, and the 
distributors triple con- 
centric 08, 04, 08 
вд. in. The pilots are 
3-core 7 20 S. W. G. At 
present mains are laid 
only in the principal 
streets, but applica- 
tions having been 
received from numer- 
ous side-streets, the 
Council is considering 
the question of ex- 
tending the area of 
supply considerably. 

he whole of the 

plant was designed 
and put down to 
the specifications of 
the consulting engi- 
neers, Messrs. Bur- 
stall & Monkhouse, 
and was erected under 
the supervision of the Council’s resident electrical engi- 
neer, Mr, R. M. Carr, 


Fie. 4 —- Woge MODEL оғ WESTINGHOUSE AUTOMATIC 
OCourLuss.i 


FIG. 3.—ARMATUBE ARCH ENTRANCE TO THE WESTINGHOUSE 
EXHIBIT IN THE MACHINERY HALL. 


Fig. 2.— W&STINGHOUSE GENERATOR, FORMING PART OF ONE OF THE SETS SHOWN IN Fic. 1. 


THE LOUISIANA PURCHASE EXPOSITION. 
THE WESTINGHOUSE COMPANIES’ EXHIBIT. 


THE main service generating plant at the Louisiana Par- 
chase Exposition, for which the Westinghouse Electric and 
Manufacturing Co. received the general contract, is naturally 
the most notable item of the Westinghouse exhibits, 
and the four 3-phase generating units—each of 2,000 kw. 
capacity — which are provided for this purpose, being 
situated in the central aisle of the Machinery Hall, form 
a very prominent feature therein. 

A general view of the Westinghouse-Corliss engines and 
alternators of which this plant consists is given in fig. 1, anda 
view of one of the generators in fig. 2. These sets run at 
83 ·5 r. p. m., and the current is generated at 6,600 volts pres- 
sure and 25 cycles frequency. These generating units are 
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each almost three times the size of the seta which the West- 
inghouse Co. installed at the Chicago Exhibition of 1893, 
which were of 750 Kw. each, 12 in number, and 
together constituted the largest poly phase plant working in 
those days. Large as are the seta at St. Louis, they are 
but small compared with the 5,000 kw. alternating- 
current Westinghouse generators built for the elevated and 
subway train service in New York City, and the 10,000 xw. 
Westinghouse generators now being constructed for the 
Ontario Power Co. A full-size (35 ft.) plaster model of the 
stationary armature of one of the above mentioned 5,00C-Kw. 
sets forms a striking entrance arch to the Weatinghouse 
exhibit in the Machinery Hall. This is shown in fig. 3. 

The space occupied by the unite at St. Louis amounts to 
about 35 x 15 ft. of floor area, their height being 32 ft., 
and the fly-wheels 23 ft. in diameter. 

The total space devoted to the service electric plant in the 
Machinery Hall, including the exciter units, condensers, 


Fic. 5.— ELI МппнайАнр BwrrcHING LOCOMOTIVES. 


cooling towers, and the 35-panel switch- 
board, is 26,260 sq. ft. The entire 
steam and electric station was designed 
and equipped by Messrs. Westinghouse, 
Church, Kerr & Co., all the generating 
machinery and the steam plant in 
the adjacent boiler house being furnished 
by the Westinghouse Machine Co. The 
service plant, although within the 
Westinghouse walls at the west end of 
the Machinery Hall, has not been laid 
out with any special view to exhibition. 

The various organisations associated 
with the name of Weetinghouse have 
an additional area in the Machinery 
Hall of 26,260 sq. ft.; in the Palace of 
Electricity, an area of 10,100 sq. ft.; 
and in the Transportation Building, an 
area of 3,000 sq. ft. The total exhibit 
area amounts to 65,620 sq. ft., which is 
nearly 10 times the space occupied by 
the same interests at the Pan-American 
Exposition at Buffalo in 1901. The 
manufacturing companies associated in 
these joint exhibits employ an army of 
80,000 employés, and occupy а total 
workshop floor space of over 140 acres— 
more than is found in all of the 12 great 
exhibition palaces of the St. Louis 
Exposition. 

In the Machinery Hall, in addition to 
the electric service plant and the main 
exhibit of Westinghouse gas engines, 
turbo-generators, rotary converters, 
exciting dynamos, and motors in 
operation, which are all enclosed 
within ornamental walls and columned 
entrances of classic design, is the West- 
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inghouse auditorium. This will seat 850 persons, and here 
biograph and mutoscope pictures of scenes in and about the 
various Westinghouse works in the Pitteburg district are 


ps 


> We 
A, + 


Fie. 6. —FIELD-MAGAET AND ARMATUBB OF 4 400-xw. 
WrstinaHouss TURBO-ALTBRNATOB. 


| displayed al frequent intervals each day. The auditorium, 


which is of ornate architectural design, is rendered ooo! and 
comfortable by a ventilating system which provides a con- 
tinual supply of pure air, and is brilliantly lighted with 
Sawyer-Man incandescent lampe, Bremer arc lampe, oe 
Hewitt mercury-vapour lampe, and Nernst glowers ; all of 
which are also used extensively throughout the other portions 
of the Westinghouse display. Besides the purposes enume- 
rated above, the Weatinghouse auditorium is also available 
as a meeting place for scientific societies and technical oon- 
The Cooper-Hewitt lamps, by the light of which 
the Westinghouse mutoscope shop views were taken, form 
one of the distinct novelties at the Exhibition, and several 
forms of such, as designed for use in general illumination, 
photography, and photo-engraving, are shown. Cooper- 
Hewitt lamps are also in use in various other exhibits. 
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There аге in all about 10,000 Nernst lamps in use in the 
Exhibition buildings, 6,000 of them being in the Fine Arts 
Museum. In eervice or on exhibition the Westinghouse Co. 
have installed altogether gome 14,000 н.р. of generating 
machinery, and 30,000 н.р, of motors and other appliances. 

Steam for the service plant is piped from a large battery 
of Babcock & Wilcox water-tube boilers built into a single 
setting, and having a total capacity of 6,400 н.р, The 
auxiliary electrical plant includes three 80-kw., 125-volt 
direct-current direct connected exciters. 

The exhibit service plant includes а 400-k w. Westinghouse- 
Parsons steam turbine generating set, which runs at a speed 
of 3,600 r.p.m., and delivers a three-phase 60-cycle current 
at 440 volta. It is the smallest turbine unit built by the 
Westinghouse Machine Co., and a number now nearing com- 
pletion are of 7,500 н.р. capacity. The plant also comprises 
a 125-H.P. vertical, and a 250-H.P. horizontal Westing- 
house gas engime, the first being direct connected to a 
standard р.с. generator, and the second to a standard 
three-wire, double voltage D.C. generator. Gas engines up 
to 3,000 н.р. are now under construction in the Westing- 
house shops. 

An important part of the Weatinghouse installation which 
is seen by few is the pumping machinery under the cascades 
in front of the Festival Hall. This equipment consiste of 
three large centrifugal pumps, each driven by a 2,000-н.р. 
Westinghouse induction motor, and it supplies 90,000 
gallons of water per minute for the cascades; these motors 
are probably the largest of the kind ever constructed. 

In the Palace of Electricity, the Westinghouse Electric 
and Manufacturing Co. occupies a space of over 10,000 sq. ft., 
1,000 sq. ft. of ‘which are devoted to the display of electric 
trucks and locomotives constructed in-conjunction with the 
Baldwin Locomotive Works. A general view of a portion of 
this exbibit is given in fig. 5. Two locomotives built for 
mine service are shown, one weighing 20,000 and the other 
30,000 lbs., and each being equipped with two 500-volt 
No. 79 motors Another 20,000-lbs. locomotive, for 
switching, is equipped with two No. 75 motors. In the 
regular electrical equipment display there is a 400-Kw. 
turbine type generator (fig. 6), typical generatore, trans- 
formers, motors, switchboard apparatus, instruments of 
precision, and innumerable other appliances and accessories. 
The single-phase series-wound crane motors, and the new 
Westinghouse nnit switch system of multiple control, are 
also shown in this section. 

The combined exhibit of the various Westinghouse Brake 
Companies includes single-phase railway motors, the 
successful production of which constitutes one of the 
most important electrical developments of the last two 

ears, 

The Westinghouse Traction Brake Co.’s exhibit consists 
of the well-known magnetic brake and car-heating equip- 
ment, and the straight air brake for both motor-driven and 
axle- driven compressors. The magnetic brake is applied to 
a truck running on a track 45 ft. long, the truck being fitted 
at both ends with friction draught gear buffers to show the 
use of this extensively adopted device. | 

The Westinghouse Automatic Air & Steam Coupler Co. 
exhibita the ends of two freight cars fitted as movable models, 
to show the operation of the coupler in actual practice. 
This also is shown on two small models fitted with air and 
steam and signal couplers (fig. 4). Under this model is 
another working model of the magnetic brake. ! 

The Union Switch & Signal Co.'8 exhibit includes exam- 
ples of electrica] appliances for the operation and control of 
signals, and а signal designed for use in the tunnels of the 
Pennsylvania Railroad under the Hudson River to New 
York City, this being fitted in a full-size model of one of the 
tunnel tubes, The company's most important exhibits at St. 
Louis, however, are the installations in actual service, chief 
of which is the Westinghouse electro-pneumatic interlocking 
вуеш а& the big Union Station, which controls all of the 
passenger yard movements, and is much the largest inter- 
locking apparatus ever built. 

In the city of St. Louis are 1,000 street cars equipped 
with Westinghouse air brakes, driven by Westinghouse 
motors, and operated from stations in which are installed 
Westinghouse generators with а total capacity of 
20,000 H. p. 


A 50-TON ELECTRIC CRANE 
FOR SOUTHAMPTON GRAVING DOCK. 


Messrs. SroTHERT & Pitt, Lrp., of Bath, have recently completed 
for the London and South-Western Railway Co. an electrically- 
operated crane of exceptional size and power, of which we 
give a view on the opposite page. It has been built at 
their Victoria Yard on the banks of the Avon, and its lattice work 
jib, towering far above surrounding buildings, has called the 
attention of Bath people to its remarkable dimensions. It is 
intended for lifting heavy machinery and other burdens requiring 
considerable power at the new graving dock at Southampton; 
while it has been temporarily put together at Bath for testing pur- 
poses, it will be taken to pieces and re-erected on the ground it is 
to permanently occupy at the southern port. There it will be the 
subject of final tests, but the machine has been already operated in 
the presence of Mr. Drummond, the chief locomotive engineer of 
the London and South-Western Co., and was, we are informed, on 
that occasion satisfactorily worked with an overload of 25 per cent. 
On August 3rd further trials were made, the Mayor of Bath (Major 
Bimpson), several railway and dock engineers, and other visitors 
baving accepted the invitation of the manufacturers to inspect it in 
operation. On this occasion a load of 40 tons of thick slabs of iron 
was attached to the hook, and with this weight, hoisting, slewing, 
and derricking were performed with the greatest ease and with 
silence. 

ТЬе crane has been designed ‘as well as constructed by Messrs. 
Stothert & Pitt, and has been built under the superintendence of 
Mr. Drummond. It ie electrically driven throughout, each motion 
being provided for by a separate motor. The electrical equipment 
throughout has been supplied by the Allgemeine Rlektricitáte- 
Gesellschaft, of Berlin, and Mr. J. G. W. Aldridge, of Victoria 
Street, London, inspected the electrical part of the installation on 
behalf of the railway company. The crane is designed to deal with 
50-ton loads, with the jib at such an angle that in revolving the 
crane, the circle described by it has a radius of 87 ft. When e 
in this operation the jib is at an angle of 22° from the horizontal, 
and the complete revolution oan be accomplished with the fall 
load in 24 minutes. The load test to which the crane has been 
subjected under these circumstances is 70 tons. By ralsing the jib, 
the radius can be reduced to a minimum of 47 ft., and in thia 
position the losd may be lifted nearly 100 ft. above the rail level. 
When thus raised the jib is at an angle of 15° from the vertical. The 
derricking gear is powerful enough to raise the jib with the maxi- 
mum load, and the change from the fall radius to the minimum 
can, under these circumstances, be effected in 7 minutes, The lift- 
ing speed with full load is 16 ft. per minute. There ів, however, а 
quick gear for lighter weighte, capable of hoisting 56 ft. per 
minute. 


The crane runs on 20 central-flanged steel-tired wheels on a twin 
track, the gauge of which is 25 ft. 6 in. The base, from first to last 
whee), is 30 ft. long. Every axle bearing is fitted with four volute 
springs on each side of the ranniog wheele, the weight being thus 
distributed over 160 springs in all. The driving gear at the ground 
wheels is of Messrs. Stothert & Pitt's special type, and is made to 
compensate for the play of these springs. The under truck is of 


. massive construction, and is strongly braced in all directions; it 


follows the essential principles of the Titan cranes made by this 
firm. On this truck the npper part of the crane revelves on a live 
ring 25 ft. 6 in. in diameter, on 44 conical steel rollers. The 
circular rack through which the revolution is effected has 240 teeth. 
The jib is light in appearance, and consists of twin booms of open 
braced lattice work. Each of the booms is composed of four main 
angles, and is cross-braced at the ends and the middle. The principal 
dimensions of the crane are given in the following list :— 


Gauge ... Бет ae ssi ... 25 ft. 6 in. between rail centres. 
Clearance under truck cross girders 165 ft. O in. 
Diameter of roller pat jo ... 25 ft. 6 in. centres. 
Wheel base iss : .. 30 ft. O in. 
Length of jib... ana es. 85 ft. 0 in. 
Height of jib-head from ground level 
at maximum rad ius ... 60 ft. O in. 
Height of jib-head from ground level 
at minimum radius . 103 ft. 0 in. 
Height from rail level to circular 
rack yes jo sae ... 23 ft. 0 in. 
Height from rails to top of king 
post he v T . . 56 ft. 0 in. 
Radius from centre pin to centre 
of tail ballast ... T ... 92 ft. O in. 


The derricking ropes are 12-part, 5] in. in circumference, reeved 
double, two parts leading from the derrick barrel, which is grooved 
right and left-hand. The lifting ropes are six-part, 4j in. circum- 
ference, reeved double, two parts leading from the lifting barrel, 
which is also grooved right and left. All these ropes have a factor 
of safety of eight when dealing with the maximum load. 

Tte crane house is divided into three sections. The back part 
contains the lifting and derricking crabs with their motors; the 
centre, the slewing and travelling gear with motors, controllers and 
resistances. The front portion of the house consists of an elevated 
cabin for the driver, in which are all the operating levers. The 
position of the cabin gives an extremely extensive out-look for the 
driver in all directions, especially as the cabin is glazed on four sides. 

Current is taken from ground connection boxes by a length of 
flexible cable connected to the junction box fitted upon the inside 
of the crane truck, whence it is carried by cables through the centre 
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pin, the top of which ia fitted with a collector of the usual type. 
Distribution is effected from a switchboard in the driver's cabin by 
a separate circuit to each motor and controller. The motors are as 
follows :— 


Two motors, each of 50-B. H. p., with 
series-parallel controller. 

One 80. B. P. series motor. 

One 25- B H. P. series motor, 

One 50- B. H. P. ser ies motor. 


Lifting motion 


Derricking motion ... 
Slewing motion 
Travelling motion ... 


All the motors are completely enclosed, and are designed to run 
on & 480-volt continuous current circuit. 

Machine-cut spur gear is used throughout for all first and second 
reductions, with the exception of the first reduction of the derrick 
motion, for which а worm and wheel is utilised. Both the lifting 
and the derricking gear are fitted with sclenoid magnetic brakes in 
series with their respective motors and connected to the first con- 
tacts of their respective controllers. In addition to these magnetic 
brakes, a mechanical foot brake is provided for lowering the load 
and a brake for cbecking tbe slewing motion. The derricking gear 
is provided with special frictional plates, which come into contact 
when the radius is being extended, thereby preventing any 
tendency of the jib to run out. These frictional plates are 
fitted on the end of the worm spindle, and are operated by ratchet 
and pawl, being automatically thrown out of action when the jib is 
being raised. Tne whole of the firat reduction derrick gear is 
enclosed and runs in oil. 

The brakes are so arranged that failure of the current automati- 
cally ensures the load being held ata standstill. The net weight 
of the crane is 250 tons; to this bas to be added 70 tons of ballast 
in concrete blocks, so that with the lcad the total weight is approxi- 
mately 375 tons. 

Mr. Pitt presided at a luncheon provided in one of the workshops 
after the inspection; it was one of those rare occasions when 
speech-making was barred. 


CONTRACTS CLOSED. 


(Continued from page 258.) 


Leigh.—The Tramways and Electricity Committee has, 
on the recommendation of Mr. G. F. Metzger, consulting engincer, 
accepted the following tenders :— 

General Electric Co., B50-kw. steam-driven generating set .. £2,213 10 

Messrs. G. J. Statter & Co., switchboard .. - e . 1,038 18 

Lincoln.—The T.C. has been recommended to accept the 
tender of Mesers. Griffiths, Bedell & Co. for the construction of the 
permanent way of tbe tramways in the High Street. 


Salford.— The T.C. has accepted the tender of Messrs. 
Heap & Co., Manchester, for wiring Pendleton Town Hall for the 
electric light, at £345 Os. 6d. 


Southampton.— The Electricity Committee has accepted 
the tender of the Wheeler Condenser & Engineering Co. for a 
steam-driven condenser, at £560, and the tender of Mesers. C. A. 
Parsons & Co. for a steam balancer, at £2,000. 


Walsall.—The T.C. has accepted the tender of Messrs. 
Babcock & Wilcox, Ltd., for a water-tube boiler and fittings for the 
electricity works, at £1,060. | 


Warrington.—The Т.С. has accepted the tender of 
Messrs. Robert W. Blackwell & Co., Ltd., for certain overhead 
tramway equipment, at £738. 


Whitby.—The U.D.C. has accepted the tender of 
Callender's Cable and Construction Co., for cables, at £648 ; and of 
the Cable Accessories Co. for joint boxes and compounds, for £97. 


Wigan.—The Corporation E.L. and Tramways Com- 
mittee has accepted the tender of the Lancashire Dynamo and 
Motor Co., Ltd, for the supply of a balancer, battery, booster and 
switchboard. | 


Wolverhampton.—The T.C. has given & contract to 
Mr. Herbert Holloway to construct the extended tramway track on 
the Wednestield Road, for £2,753. 


FORTHCOMING EVENTS. 


Wednesday, August 17th to 24th.—At Cambridge. The Annual Meeting of the 
British Association for the Advancement of Science. President: 
The Rt. Hon. A. J. Balfour, М.Р. The titles of some of the papers 
to be read before the Engineering Section" were given in our 
issue of July 29th. 


Machinery Designs Committee.—The Admiralty has 
appointed a Standing Committee on Machinery Designs. Prof. 
A. В. W. Kennedy, LL. D., F. R. S., has lent his services to the 
Admiralty and will act as President of the Committee. The other 
members will be Engineer Rear-Admiral J. A. Smith, and Mr. J. T. 
Milton, chief engineer surveyor:to Lloyd's Register. 


NOTES. 


Electricity in Mining.—At the annual excursion of 
the Mining Institute of Scotland, which took place on Saturday to 
the Houldsworth Pit of the Dalmellington Iron Co., Ltd., Mr. Wm. 
Smith, general mining manager, read a paper descriptive of the 
work at Houldsworth pit. The ppaer detailed the electric power 
plant just started, which consists of a Parrons steam turbine, 
coupled direct to а continuous-current dynamo, and gives an output 
of 2С0 xw. at 500 volts, and 3,500 r.p.m. The electric current is 
conveyed to the pit bottom by vulcanised rubber-insulated cables 
armoured with two layers of galvanised wire. 


Street Explosions.—In the Houge of Commons on 9th 
ine t., Sir T. Dewar asked Lord Stanley whether he was aware that, 
during the two years ended June 30th last, the metropolitan police 
reported 21 explosions, resulting in injary to 11 persons and the 
death of two horses, caused through leskage in an electric wire 
coming into contact with escaped gas. Would he state how many 
of these explosions occurred in the streets of the metropolis in con- 
nection with telegraph and telephone plant, and to what extent tbe 
persons injured had been comyenrated? Lord Stanley, in reply, 
said that he was quite urable to admit that any of the accidents 
could have been caused by the leakage of electricity from telegraph 
or telephone wires. There bad been several explosions of gas in 
tbe street boxes belonging to the Post Office, but in none of these 
had it appeared that the Department was liable to pay compensa- 
tion. Some cf the recent cases were under investigation with a view 
to ascertaining the true cause of the explosions. 


South African Notes (from our Durban correspondent): 
— Johannesburg (Transvaal).—The work of laying the rails for the 
Johannesburg tramways will soon be commenced ; 3,500 tons of 
rails have been landed at Delagoa Bay, and a shipment of sleepers 
from Java is shortly due. 

Pietermaritzburg (Natal).—The Natal Government Telegraph 
receipts for the year ending June 30th, 1903, amounted to £70,062, 
being a decrease of £35,087 on the previous year. The privilege of 
allowing the Imperial Military authorities free telegraphic traffic 
up to the value of £1,500 per annum has рож been modified, all 
such messages being paid for at half the ordinary rate. Ву the dis- 
continuance of the Morse recorder during the past 12 months, the 
work of maintenance has been reduced in addition to the saving in 
tape. 

Work in connection with the Pietermaritsburg tramways is pro- 
ceeding with all speed, and it is hoped to have the chief portion 
running by the end of August. The track is about complete, and 
the trolley work is now in hand, while a few of the cars are about 
ready for running. 

Durban (Natal).—The acting borough electrical engineer in his 
report for the month ending June 30th, says that the 800-xw. engine 
alternator has been erected during the past month, and is now in 
use. The borough electrical engineer (Mr. J. Roberts) cabled from 
England on the advisability of adding a battery to the power 
station so as to cope with the large demand. The tender beiog 
£4,000, this was approved of by the Town Council. 


French Flattery of Germans.—A correspondent 
writes: — Although the future relations between the Paris muni- 
cipal authorities aud the electric lighting companies in the French 


capital are uncertain, especially in regard to the probable attitude of . 
the former on the expiration, ina few years, of the concessions under 


wbich tbe companies work, it will come as a surprise to many to learn 
that the Prefect of the Seine has actually addressed a request to the 
Berlin Allgemeine Co. to submit schemes and estimates of costs and 
income for the construction of central stations in Paris. The com- 
pany intends to comply with this flattering request, although it can 
only with difficulty, ав а Berlin newspaper suggests, calculate upon 
receiviog consideration in the matter of orders from the city of 
Paris on the building of the proposed central stations for the 
muuicipality." 


The Inspection of Boilers.—A boiler made 32 years 
ago recently exploded at Cork, and it came out in evidence that 
there had been no inspection of it. The plates were wasted away to 
such an extent that tbe boiler was unfit for any pressure above that of 
the atmosphere. Great damage was done, but fortunately for the 
owner no lives were lost, or his position might have been serious. 
Boiler owners who will not pay for competent inspection, run great 
risks of being charged with manslaughter. 


Gas Companies and Electric Lighting.— Col. Sir 
W. T. Makins in his addrese to the balf-yearly meeting of the Gas 
Light and Coke Co. last week, said that the Electric Lighting Bill 
promoted tbis Bession by the St. Marylebone Borough Council was 
opposed by the company, both as a ratepayer and as a gas company, 
aud he was glad to say that they had succeeded in the House of 
Lords in getting & clause inserted which afforded the desired pro- 
tection. The clause obtained was, they believed, an improvement 
on the well-known Bermondsey clause, inasmuch as it contained a 
provision which would prevent the Borough Council from making 
up any loss it might sustain in supplying electricity to private 
customers by charging the ratepayers a high price for the supply 
to public lights, The gas companies bad no desire, as had been 
alleged, to cripple the purveyors of the rival illaminant; they only 
desired to receive fair play, and they were bound to protect them- 
selves as far as possible against a ccmpetition which was unfairly 
carried on by the aid of the rates, to which they themselves were 
such large contributors. The chairman of the Brentford Gas Co. 
also had something to my on the subject of municipal electric 
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lighting. He said that they, like other gas companies, had 
been troubled by local anthorities embarking on muuicipal trading 
in the way of supplying electric light. As large ratepayere, they 
had to contribute towards tbe cost of establishing competition 
against themselves, which hardly seemed fair. He was glad to вау, 
however, that in connection with the Hanwell local authority's 
application for a provisional order to provide electricity for public 
and private uee, the company had secured the insertion of what 
was known as the Duke of Northumberland’s Committee clause, and 
this would afford them some protection. 


Suart v. Electromobile Co,  Ltd.—Mr. Justice 
Ridley, sitting without a jury in the King's Bench Division on 
Wednesday, heard an action by Mr. Alfred Suart, of the Bath 
Club, Piccadilly, against the Electromobile Co., Ltd., to recover 
damages for alleged breach of contract in regard to the sale of an 
electric landanlette to plaintiff, or alternatively for damages for 
breach of warranty. The defence was a denial that the warranty was 
given. The plaintiff had been the owner of Clarges Garage, and 
used to let out electric landaulettes. He purchased one for £250, 
which, he was told, was capable of running 30 miles on one charge, 
and which was warranted “in tborough working order, and 
complete in every particular.” Plaintiff had it tested, and 
mid now that it ran for 300 yds. and then stopped, and sub- 
sequent examination showed that it was defective in many respects. 
Expert evidence was called for the defence to the effect that the 
vehicle was in the best possible condition. Certain points as to 
insulation might have gone wrong, but they could easily have been 
adjusted. The motors were the best in the world, and all pre- 
cautions were taken to insulate against dampness, &c. If there bad 
been any mistakes in the actual connections, the car could not 
have run at all Mr. W. C. West gave evidence that be had neither 
authority nor instructions from the defendants to give the warranty, 
whereupon his Lordship said that there would be judgement for the 
defendants without costs. 


Salter and Others v. The Metropolitan District 
Railway Co.—On Wednesday, Mr. Upjohn, K.C., told Mr. Justice 


Farwell in the Chancery Division that he had a motion on behalf 


of the plaintiffs, for an injunction with regard to the electrification 
of the railway, but terms bad been arranged, the costs provided for, 
апа the matter would proceed under the Lands Clauses Act. His 
Lordship assented to this. 


Attorney-General and Others v. The Urban Electric 
Supply Co.—In the Chancery Division of the High Court of 
Justice recently, Mr. Younger, K.C., asked to be allowed to 
mention this case. He said it was the Weybridge case with regard 
to laying down electric mains under the street. The defendants had 
come to a temporary arrangement with the Urban District Council 
to the effect that the defendants giving an undertaking that they 
would not break up the streets in pursuance of the second part of 
the notice of motion, the operation of the injunction with regard to 
Supply should be stayed urtil after November Ist. Mr. Justice 
Joyce sanctioned the arrangement, and gave the parties leave to 
apply to him if any question arose. 


Appointments  Vacant.— Chief electrician to the 
Glasgow Corporation Telephone Department (£225); cable jointer 
for Hornsey (448.); resident electrical engineer and manager for 
Marylebone (£600); an instructor in electric wiring for the 
West Ham Municipal Technical Institute;  engineer-in-cbarge 
for Southport electricity works (455.). 


The Diesel Engine.—With reference to an article in 
our iesue of March 25th last, our attention has teen drawn to the fact 
that larger engines than those mentioned have been working for some 
time in this country—namely, of 160 and 240 B.H.P. Eleven 
standard sizes above 80 в.н.р. are made, the largest b:ing of 
680 B. H. P. ; 


Australian Electrical News.—A Sydney correspondent, 
writing nnder date June 28tb, says tbat the Sydney electricity depart- 
ment was having а trial run of tbe street lightiag on that day, 
and hoped to light the streets by July lst. The private consumers 
and public lighting connections togetber amounted to about 650 kw. 
out of an easy capacity of 1,200 Kw., and а push one of 1,500 Kw. 
It was expected that private consumers would get their supply by 
the end of July or early in August. 

At Brisbane, Messrs. Edge & Edge have recently put in the first 
electric lift erected there. It is of tho New Standard type. 

The same correspondent, writing on July 4tb, says that Mesars. 
Noyes Bros., who represent Westinghouse interests out there, have 
overcome the objections of the whole of the electrical firms in 
Melbourne to the appointment of Mr. Bradford ав electrical 
expert to the Victorien Government for the scheme for 
the conversion of certain of their suburban railways. Mr. Bradford 
has aleo been appointed to the same position to the South Australian 
Government. This, eays the writer, closes the hope of any other firm 
getting any part of the contracte at Mei bourne or Adelaide. 

An electrical association is being started in New Zealand, with 
Mr. Cameron as its secretary, pro tem. | 

Townsville (Queensland) has given Mr. Willard, of Sydney, in- 
structions to prepare a scheme for electric lighting and power. 

Fortitude Valley Electric Light and Power Co. has been autho- 
rised to supply current in North Brisbane. There is as yet no 
municipal supply in Brisbane, nor is there any talk of it just now. 
Messre. Burton & Co., who at present supply electric light and power 
in the city, make the business pay well. 

Melbourne City Municipality is reducing the price of energy for 
power from nd. 0:48. this yese. Last year it etarfed wich 246 


motors, and ended with 395. It hopes to make а big jump, due to 
the reduction of cost of power, during the coming year. 

The Australian General Electric Co. has equipped the Northern 
Extended Coal Mine (Newcastle) with Sullivan electric coal-cutters. 
A trial was satisfactonly rua in June. ТЬе company has in 
hand the equipment of the Pacific and Rhondda Collieries on the 
same lines, including boilers, engines, generators, coal-cutters, &c. 

Australasian Hardware and Machinery says that the electric 
tramway system is gradually being extended in Sydney. Already 
some of the steam tramways have been superseded, and now the 
cable tram between Kiog and Ocean Btreets is to be similarly 
displaced. - 

Ап electric tramway service is under consideration by the City 
Council of Invercargill (N.Z ). 

The electric tram way installation at Wellington is so far advanced 
that trial trips over part of the route were made early in June. 


Specific Heat of  Superheated Steam. — Prof. 
Carpenter has recently published the results of tests on specific heat 
of superheated steam that have been carried cut at Sibley College. 
He finds that pressare is a factor, and for moderate degrees of 
superheat he gives the equation к = 0462 + 0001525 р when р is 
tbe absolute pressure in lbs. per sq. in. This holds good up to 
120 lbs for superheat of 30 to 70° Е. 16 would alao appear that the 
specific beat varies with the amount of the superheat, and with 
steam at 155 lbs. the following values are given by Mr. Emmet :— 


Degrees of superheat. Specific heat. 
0 wide eis rs 0 52 
100 998 see ssi 0 65 
150 Bn | n 0 70 
200 Se 2n € 0 74 
250 грн ane З 077 


The rise ia what one would expect from the researches of Ber- 
thelot, the specific heats of all gases rising with temperatare. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as lo their movements. | 


Central Station Engineers.—Mr. L. F. BIK EI. L., late 
assistant mains superintendebt at Sheffield, bas been appointed to а 
similar position under the Willesden District Council. 

Mr. W. LuNN bas been selected out of 75 applicants for the 
appointment of assistant engineer at the Lowestoft Electricity 
Works. 

The St. Helens T C. bas increased the salary of the electrical 
engineer, Mr. HOLLINGSWORTH, from £350 to £400 per annum. 

On August 7th Mr. W. J. U. SowTERB, chiet electrical engineer at 
Bray Electricity Worke, was married to Miss Annis Carter, of 
Coventry. 

The salary of Mr. D. M. KiscHonmn, electrical engineer to the 
Leigh Corporation, has been increased from £156 to £182 per 
annum. 

At the Rochdsle Electricity Works last week, on the occasion of 
the marriage of Mr. FREDERICK Н. Корр, station superintendent, 
to Miss Annie Crompton, of Bolton, Mr. Rudd was pretreated with 
а barometer from the employés of the station, mains and clerical 
staff. Mr. C. C. ATCHISON, chief engineer, made the presentation, 
and on behalf of himselt and Mrs. Atchison, presented a.case of 
silver servictte rings. In the earlier part of the day the station 
staff presented Mr. Rudd with a case of pipes, the presentation 
being made by Mr. RoBERT JONES, senior engineer-in-charge. Mr. 
Rudd was at one time with Messrs. Siemens Bros. & Co. 

The Dewsbury E. L. Committee recommended tbat an honorarium 
of £25 be granted to the electrical engineer (Mr. R. Н. Campion) 
for extra services. The chairman of the Committee explained that 
Mr. Campion had bad a good deal of eatra work in connection with 
the putting down of engines to meet the requirements of the 
Traction Co. He had undertaken the whole of this work. In 
previous years, when an extraordinary amount of work had to ba 
done by their officials, the Council had reccgnised it in this way. 
The chairman also referred to Mr. Campion’s recent action at the 
Leeds Assizes for slander. This case, he said, had really been 
brought aboot by a member of the Council. Without askirg the 
assistance of the Council, Mr. Campion fought the question out in 
public, and won on every point. The man against whom the action 
was taken was practically without money, and Mr. Campion could 
not get compenration. It co-t the engineer a considerable amount 
of money, and they all respected bim for the action he took. 
Recognising this matter, and the special work he had done, the 
Committee thought they ought to recompense Mr. Campion. An 
amendment that the minute be referred back was carried. 


Electric Tramway Officials. —Mr. J. FREDERIC JONES, 
who for the past three years has been manager of the Sydenham 
Electric Supply Co., has been appointed to the management of the 
Madras (India) Electric Tramway. He was to sail for Madras on 
August 6th. 
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General.—Mr. AnrHUR W. Towsz, lately outdoor 
engineer and secretary to Messrs. Wells, Rayner & Со., has been 
= иі London manager to tbe A.B.P. Accumulator Co., of 39, 

ictoria Street, B. W. 

Mr. W. B. Esson, who has acted as chief engineer to Messrs. 
Johnson & Phillips for over 10 years, retires at the end of the 
month, and will, as from that date, cease fo manage the electric 
light and power works. During the period referred to, the firm 
has carried out many important works at home and abroad, for all 
of which, we believe, Mr. Esson has been primarily re sible. 

Mr. S. H. Barr, late of Dudley, has succeeded Mr. Truscorr as 
manager of the electrical department of Messrs. Beynon & Воп, 
general engineers, Torquay. 

Mr. A. LLEWBLYN Laan, A. M. I. E. E., who for the last five years 
has represented Mr. G. BRAuLIEK in the North of England, has, by 
mutual arrangement and for family reasons, terminated his engage- 
ment and removed to the South of England. Mr, Lean has been 
appointed the South of England representative of the A.E.G. 
English Manufacturing Co, Ltd. 


NEW COMPANIES REGISTERED. 


Electrical Fittings Co., Ltd. (81,755). —Тһів company was 
registered on August 5th, with а capital of £15,000 in £1 shares (14,900 “ A” 
and 100 “ B ”), to acquire the business of the Electrical Fittings Co., carried on 
by A. E. Parker, at 88, Conduit Street, W., to adopt an agreement with the 
said A. E. Parker, and W.R. Portsch, and to oarry on the business of elec- 
tricians, mechanioal engineers, suppliers of electricity for light, heat, motive 
power, or otherwise, manufacturers of and dealers in pp and things 
capable of being used in connection with the generation, distribution, supply, 
accumulation, and employment of electricity, &o. The first subscribers are :— 
A. E. Parker, 19, Air Street, Regent Street, W., gentleman, 1 “ A" share; 
W. R. Portsch The Manor House, West Ealing, W., gentleman, 1 '' B'' share; 
P. Plater, Hamaia, Chorley Wood, Herts., gentleman, 1 “A” share; S. Ewan, 
104, Henderson Road, Forest Gate, Essex, clerk, 1 A' share; P. C. Р. 
Richardson, 811, Goldhawk Road, Shepherd's Bush, W., electrical engineer, 1 
u A share; E. H. Walker, Glenbaven, Elstree, Herts., decorative artist, 1 * A" 
share; and R. Holmes, 6, Dowgate Hill, E.C., merchant, 1 '*A" share. No 
initial public issue. The first directors are A. E. Parker, W. R. Portsoh, P. 
Plater, and R. Holmes; W. В. Portsch and P. Plater are managing directors ; 
A. E. Parker and W. R. Portsch may hold office for life; remuneration of 
W. R. Portsch as managing director, £106 for first year, afterwards £156 per 
annum: remuneration of P. Plater as managing director, £812 per annum ; 
remuneration of other directors, two guineas each per board meeting attended 
(maximum in any year 20 guineas each), and 24 per cent. of the distributed 
profits each. Registered office, 88, Conduit Street, W. 


Imperial Engineering Supplies Co., Ltd. (81,710).— This 
company was registered on July 29th, with a capital of £1,500in £1 shares, 
to carry оп the business of suppliers of eloctrical and engineering fittings and 
accessories, electrio light and power oontractors, electrical and mechanical 
engineers, electricians, &c. The firat subscribers are:—W. O. Manning, 81, 
Elliott Road, Chiswick, electrics] engineer, 845 shares; Е. E. Prootor, Dorin- 
court, St. Augustine's Avenue, South Croydon, electrical engineer, 100 shares: 
H. A. Hutton, 82, Park Road, Southport, engineer, 1 share; J. A. O'Loughlin, 
815, Mount Broughton, Higher Broughton, Manchester, engineer, 1 share; J. J. 
Peach, 49, Devonshire Street, Ardwick, Manchester, engineer, 1 share; W. E. 
Syddall, 146, Bradshawgate, Bolton, clerk, 1 share; and W. H. Statham, Lymm, 
Cheshire, solicitor, 1 share. No initial public issue. The numbers of directors 
ів not to be less than two nor more tban seven; the first three are to be 
appointed by the subscribers; qualification, £100; remaneration as fixed by the 
company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New Century Arc Light Co., Ltd. (67.849).— This company's 
annual return was filed on June 14th, when 14,306 ordinary and 5,000 preferenoe 
shares had been taken up out of a nominal capital of £80,000 in 21 shares 
(26,000 ordinary and 5,000 preference). £1 per share has been called up on 
2,506 ordinary shares, resulting in the receipt of £2,506. 216,800 is considered 
p Ded on 11,800 ordinary and 5,020 preference. Mortgages and charges: 

U . 


Yorkshire Electric Tramways Construction Syndicate, Ltd. 
(77,167).—A debenture, dated July 22nd, 1904, to secure £70,000, has been regis- 
tered. Property charged: The company’s undertaking and property, present 
and future, inoluding uncalled capital (if any), as a first fi 
Holder: H. 8. Leon, Bletchley Park, Bucks. 


Metropolitan Electric Supply Co., Ltd. (25,395).—A memo- 
randum of satisfaction in full of charges dated July 80th, 1901; September 6th, 
1902; and December 17th, 1902, securing in all £285,000, has been filed. 


Electric Supply Corporation, Ltd. (52,036).—A trust deed, 


ng seourity. 


dated July 18th, seoure £50,000 debenture stock, has been registered. 
Property charged: The company's undertaking and property, present and 
future, including uncalled capital. Trustees: C. F. Tufnell, Kenley; and 


J.G. B. Stone, Draper’s Gardens, E.C. 


ELECTRIC TRAMWAY ACCOUNTS. 


Tux returns of these tramway undertakings 

Glasgow, Hull, for the past year are indisputable evidence cf 
Birkenhead, the popularity of electric traction with the 
and Wallasey general public; the quality of the results 
Tramways. obtained may well be gauged by the Glasgow 
figures, where, despite the increase in gross 

revenue of nearly £70,000, augmented services by some 16 per cent. 
have somewhat pulled down the revenue percar-mile. Theslightly 
jncreased average working expenses at Glasgow are attributed to 


increased taxes and accident insurance, although it would not have 
been surprising had this increase occurred in running expenses. 

In the case о? Hull, about 10 per cent. additional car-miles have 
been worked, and wd. per car-mile additional earned, but this is 
accompanied by nearly 14. additional on to the average working 
expenses. (The increases are specially noticeable in traffic, repairs 
and maintenance, and taxes ; power expenses showing a decrease.) 

Birkenhead, which bas worked 5 per cent. greater car-mileage, 
made a fractional increase in income per car-mile, accompanied by 
nearly jd. per car-mile additional in working expenses, the latter 
being again attributed to increased items of repairs and main- 
tenance and rates end taxes. 

Wallasey, the near neighbour of the last-mentioned town, which 
depends largely on holiday traffic, records an augmented service 
by some 15 per cent., and a slight decrease in average revenue: 
accompanied by an increase of over jd. per car-mile in working 
expenses Here, again, repairs and maintenance is the moet 
prominent among the increased items of expense. 

The life of tramway track and equipment is always a matter for 
speculation, as also js the sufficiency or otherwise of the amounts 
provided for renewals and depreciation. 

In this connection the figures for repairs and maintenance for 
the undertakings referred to for the past year are as follows : — 


/ 


Repairs per car-mile, 


Glasgow .. | 116,365 
Hull ... .. | 100,513 
Birkenhead ... 57,434 
Wallasey 63,140 


* As compared with :27 last year. + As compared with 81 last 
year. (It should be noted that these figures may show considerable 
variation from the previous year—accoording to the special ciroum- 
stances acoompauying the year's working.) 


А point to which interest always attaches, in connection with 
municipal undertakings, is the disposal of the year's surplus. Glas- 
gow has always occupied a strong position financially, and should 
serve ag an excellent example to other undertakings; and it is 
worth noting that, despite its big surplus, nearly 9 times as much 
was voted to depreciation and reserve as for the relief of rates. 
Hull, on the other hand, gave twice as much to the rates as it placed 
to reserve. Birkenhead devoted its comparatively small balance 
entirely to renewals, and Wallasey satisfied its conscience by giving 
the rates £2,650, and depreciation and renewals £4,500. 


GLASGOW CORPORATION TRAMWAYS. 


For 12 months ending May 31st. 1904 1903. 
Length of route... ps 8 р 72 68 
Total length of track ... ses m 140 129 
Average number of cars in use... 462:12 399 6 
Car-miles run... i: S 16,291,082 | 14,008,750 
Passengers carried per annum... 188,962,610 | 177,179,549 
Capital expended to date .. | £2,699,776 | £2,754,855 
Traffic receipts ... de ЭЕ СЕА £717,893 £653,200 
Total receipts ... 5 е .. | £724,881 £656,572 
Working expenses 2i js .. | £356,820 £304,815 
Gross profit os а Ds T £368,031 £352,257 
Income рет cat-mile ... bus 10:84. 11°25d. 
Working expenses per car-mile К 5 26d. 521d. 
Interest and sinking fund per car-mile 1:64. 1:874. 
Total expenses per car mile e 6:881. 7:083. 
Profit or loss per car-mile M .. | $3 80d. +4174. 
Cost of energy percar-mile .... se 304. 35d. 
Average fare per passenger i did. 88d. 

b „ charged per mile 45d. 45d. 
Revenue per mile of route £10,067 £9,655 
Expenditure per mile of route £4,956 £4,475 
Total units used (energy erated in 

tramways power station) . . | 15,372,609 | 18,168,975 
Units used per cat-mile i 94 9⁴ 


49°25 464 


U 


Percentage of working ex'es to receipts 


Pnorrr STATEMENT FOR 1904. 


` To interest on loans...  .. . ` £59,308 

To sinking fand Pn oes sis e. 0 45,553 
To Govan and Ibrox Tramways, interest 

and sinking fund ... M — - 5,058 

To surplus on year's working Bs 258,102 

4368031 
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The surplus on the year's operations was allocated as follows :— 
Permanent way renewal, reckoned at £450 per mile single track, 
£60,827, or ‘901. per car-mile; general depreciation, £78,619, or 
1164. per car-mile; special depreciation, £62,000, or ‘92d.; or 
renewals and depreciation contributions of nearly 3d. per car- 
mile for the year. Other items were Parliamentary expenses, 
£19,865; payment in relief of rates, £25,000; and a balance of 
£18,790 placed to the general reserve fund. 


HULL CORPORATION TRAMWAYS. 


For 12 months ending March 31et. . 1904. 1903. 

Length of route... io i see 134 104 
length of track i 25 22 

Cars in use vis sik ne wee 64°4 64 
Car-miles per annum ... и 2,512,821 2,293,282 
Passengers carried per annum... 24,220,718 | 22,662,703 
Capital expended to date £383,383 £341,042 
Traffic receipts ... m £100 920 £91,492 
Total receipts . PED EE £101,540 £92,943 
Working expenses б mes kit £63,775 48 98 
Gross profit " m B ; £38,065 £43,404 
Income per ear- mile 85 9 75d. 9 65d. 
Working expenses per car- mile sus 6°10d. 5180. 
Interest and sinking fand per car-mile 1 83d. 1:914. 
Total expenses рег car-mile ... "M 793d. 7 04d. 
Profit or loss per car-mile — ... e| +1'924. +2774. 
Cost of energy per car- mile aie 83d. 86d. 
Average fare per passenger 1 00d. 1 00d. 
Revenue per mile of route sor £7,543 £8,395 
Expenditure per mile of route ie £4,724 £4,449 
Total units used (energy obtained from 

tramways power station) 3,158,376 2,057,215 
Unite used per car-mile — E 1:26 '90 


Percentage of working ex'es to receipts 625% 53 % 


PBorrr STATEMENT, 1904. 


Interest on loans .. .. - £9,932 
Sinking fund ___... ini yk s 9,148 
Surplus for 1904 ... v TN 18,985 

Gross profit. ... . £38,065 


То the above surplus was added the 1903 balance, amounting to 
£14,500, and allocations were made of £14,500 in aid of the rates, 
£7,485 to the reserve fund (which now totals £44,058), and а 
balance of £11,500 was carried forward. 


BIRKENHEAD CORPORATION TRAMWAYS. 


For 12 months ending March 31st - 1904. 1903. 
Length of ronte avs гез -— 13 52 13:52 
Total length of track As Ме 23 53 23:53 
Car-miles run Кр T" us 1,349,701 1,279 087 
Passengers carried per annum 11,927,932 10,390,985 
Capital expended to date £345,960 £340,872 
Traffic receipts б “з £54 672 £51,078 
Total „ $c - T4 £56,073 £52,876 
Working expenses ... Т T £34,747 £30,367 
Gross profit ... as ва МЕ £21,326 £22 509 
Income per car-mile ... sci — 9°98d 9 92d. 
Working expenses per car- mile 6:18d 5 69d. 
Interest & sinking fund per car-mile 3'45d. 3 54d. 
Total expenses per car-mile... bigs 9:634. 9 231. 
Profit or loss percar-mile ... S. | + ‘34d. + 69d. 
Cost of energy per car-mile... РГ 736d. 7684. 
Average fare per passenger... Ws 1°16d. 1184. 
Average fare charged per mile... 75d. "79d. 
Revenue per mile of route ... ees £4,147 £3,910 
Expenditure per mile of route ©... 

Total units used (energy generated 

in tramway power stations) ба 2,128,607 1.958.095 
Unite used per car- mile eos 157 1:52 
Pre ntags of working ex es to receipts 61 96 . 6T:43 

* 
Pnorrr STATEMENT, 1904. 
Interest on loans ... im e! eee, £10,006 
Binking fand 206 000 eee 000 8,777 
Surplas on year's working n 1881. ... 
Gross profit ae £21,326 | 
The surplus on the year's wor 


acoount, which how stands at £8,996, : 


. business for that company. They 


was transfetred to {Le renewals 


WALLASEY U.D.C. TRAMWAYS. 


For 12 months ending March 31st. 1904. 1903. 
Length of route ... ees iis "| 84 84 
Total length of track € TE 12 11 
Total number of cars in use. a | 30 25 
Car-miles run a -— . . 757,688 654,742 
Passengers carried per annum... ... 6,564,493 5 685,182 
Capital expended to date ed .. £127,912 £116,045 
Traffic receipts ... aus 85 £35,265 £30,907 
Total „ ar — es £35,873 £31,475 
Working expenses oe € ME £23,980 £19,195 
Gross profit Vs abe T eas | £11,893 | £12,280 
Income рег car- mile se 11 36d. | 11:53d. 
Working expenses per car-mil — 7 66d. 703d. 
Interest and sinking fund per car - mil 1 80d. 1:934. 
Total expenses per car-mile ... "e 9'46d. 8:96d. 
Profit or loss per car - mile | +1904. 4-2:57d. 
Oost of energy per car-mile 2:66d. 2:43d. 
Average fare per passenger ... 1:28d. 1:904. 

" » Charged per mile | 44d. 44d. 
Revenue per mile of routo . ' £4220 £3,703 
Expenditure per mile of route | £2,821 | £2,238 
JJ COMO DE NORMEN NP RUNE 
Total units used (energy purchased 

from electric lighting department)... | 1,243,340 979,133 
Units used per car-mile Н cee | 1°64 149 
Percentage of working ex’es to receipts | 673 | 60:99 

; | 
Рвоғіт STATEMENT POR 1904. 
Interest on loans v — £3,964 
Sinking fund  .. $us 1,618 


Burplus on working, 190 " X К 
Balance on working, 1903, brought forward... — 2,806 


£11,893 


The surplus for 1904 was applied as follows :—Depreciation, 
£4,500; insurance, £1,000 ; in aid of rates, £2,650; promotion ex- 
penses, £100; balance carried forward, £867. . 


CITY NOTES. 


Crompton & Co. 


Mr. Јони TROTTER presided at the annual meeting held at 
Balisbury House on Monday last. He moved the adoption of the 
following report :— 

“The net profits for the year ended March 31st amount to 
£14,584 5s. 4d., and, after providing for debenture interest and 
other items set out in the net revenue account, there remains, with 
the sum brought forward from last year, a balance of £8,054 108. 11d. 
No interim dividend was paid in January last for the half-year 
ending September, but the directors now propose to place £750 to 
the credit of doubtful debts account, and to pay a dividend at the 
rate of 24 per cent. for the year, carrying forward a balance of 
£1,221 14s. 8d. N shit with £1,098 103. 9d. last year. Although 
the results of the working of the business for last year do not com- 
pare favourably with recent years in consequence of the general 
depression in trade and continued competition, the directors are 
pleased to state that there are now some signs of an improvement. 
The directors having registered a company, under the title of The 
Electric Supply Corporation, Ltd.,' have been ergaged in obtaining 
have secured concessions or 
agreements in 17 towns in the United Kingdom for electric lighting 
aud for tramways, and arrangements have recently been made for 
the necessary capital for carrying on the work. An agreement 
has been made with the new company that Crompton & Co. 
shall carry out all the contract work required for a period of 
five years at a satisfactory profit. An agreement has also 
been made with the Electric Supply Corporation to sell the 
whole of Crompton & Co.'s interest in the Chelmsford Electric 
Lighting Oo., Ltd., this company taking shares and debentures in 
the new company in payment. The directors have every reason to 
believe tLat the new company will be a successful one, and that the 
securities thus exchanged will prove a profitable investment.” 

The CHAIBMAN referred to the disappointing resulte of the year. 
They had had a year of particularly hard work, and found at the 
end that the resulte were so disappointing and discouraging. They 
found at the end of the first half-year that the results were prao- 
tically in proportion to what they were now, and they therefore 
did not feel justified in recommending any distribution of dividend. 
The accounts for the complete year showed that that was a proper 
course to adopt. At the end of the year they found that there was 
merely an amount of 23 per cent. for dividend. In the last report 
they indicated that they had some hopes that they had passed 
through the bad times, and better times were in store. They did 
not then say that merely as а pious expression of hope, for they had 
rearons for believing that they were likely to do better, and those 
reasons were founded upon the fact that they had taken steps to 
obtain the very best technical advice from abroad and from this country, 
and had been for а 1 time overhauling all their designs with a 
view to cheapening and improving the output of their machines. 
At the commencement of last year they had got a very large way 


е 
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through with that work, and knew that they could then afford to 
sell goods with a small, but reasonable, profit at a reduced figure, 
but every atep they bad taken to cheapen processes had been nulli- 
fied by a steady drop in the market value of the regular goods made 
by electrical manufacturers during the year, and he regretted to say 
that this was still continuing. During the last few months he bad had 
brought under his notice competitors’ price lists, not of fancy articles, 
but of standard thing3—in which from month to month there was a drop 
varying from 10 per cent. to 25 per cent. Where that was st aadily going 
on all round, he could see no end to it bat the clearing out of weak 
houses, and then there might be some room for the stronger ones 
that remained. It was a very unsatisfactory state of things to 
contend with. They had not gone to sleep nor given way to 
despair; they bad sought to put their own particular house into such 
a condition that they would not suffer possibly quite so much as 
some other people would. With that object in view they bad been 
preparing an infant company which had recently beea succesfully 
launched, їе, the Electric Supply Corporation. It was registered 
asa syndicate some time ago, and was now a full-blown company 
with a list of 17 towns which it was prepared to electrify, and 
which Cromptons had been hard at work upon for a long time. 
That company жаз now thoroughly well established, and mutually 
sa'isfactory arrangemer.ts had been made between it and Crompton 
and Co. for it to get its gcods direct from this company at first baad, at 
a reasonable pri e. They bad also taken other steps which he believed 
would have an excellent effect upon the immediste future of the com- 
pany. They had established a special department to watch over the 
sales of the company. Тһеу had hitherto done their selling and 
controlling of azenta partly in London, and partly down at Chelms- 
ford, and they felt that it was desirable that the works 
manager at Opelmef rd should have the whole of his time to devote 
to tbe technical improvements of the works and the supervision of 
tbe regular manufacturing, and nct have to give part of histime to 
eupervising the selling of his production. They thercfore e:stab- 
lished in London, under Mr. Packenham, a department solely devoted 
to sales. It enabled the selling department to come more directly 
into contact with the buyers in London, and also enabled him to 
follow every market move more perfectly than when it had to be 
done by someone with other duties to perform. Taat department 
had, to their miad, thoroughly justified its being, and shown good 
resulte, and, in the future, he believed it would show still better 
results. They might have adopted & course, which had not com- 
mended itself to them, by producing somewhat inferior articles at 
very low prices. They had carefully thought the matter out, and 
always maintained that their policy should be to tura out the best 
things possible, and they intended to continue that policy. They 
intended to keep in the forefront of the electrical world by 
producing thoroughly honest goods, with which no fault could 
be found, and which had nothing concealed about them, 
and also to keep іп the forefront by intelligently antici- 
pating all the requirements of the electrical world. They 
had an exceedingly high class of engineers, who had worked 
very bard indeed to try and mitigate the evil effects of trade. He 
believed that in this way they would survive when others did not 
survive. Recently the was told by their chief engineer that in 
one competition there were 60 tenders put in for one order. 
A few years ago, for tte rame work, they would have 
had three or six. With this enormous competition, when one 
got the public orders they were not really worth having, 
because of the low prices quoted to secure them. They were 
rather going in for such work as they could do with their 
own companies, where they could be in direct touch with the con- 
sumer, than seeking too much for that competition in public contracts 
where at present they did not s:e theie way to get anything like a 
decent profit. After referring briefly to the reasons for handing 
over the business of the Chelmsford Electric Lighiing Co. to the 
newly formed Electric Supply Corporation, he said that they would 
have desired to keep it, but those electric lighting companies were 
growing things which wanted a good deal of feeding. Year by year 
the amouut iovested in them must become greater, and they felt 
that they were not the type of investment that Cromptons, 
as a manufacturing company, ought to hold permanently; 
although they were sorry to part with the company just when it 
was doing well, they thought it would also enable the Electric 
Supply Corooration to start with a good business thoroughly well 
at work. Tae chairman then procaeded to refer to various items in 
the balance-sheet. The gross profit was £61,050 against £66,798 
last year. For the first time in the history of the last few years 
the amount of their sales bad dropped in value, but although it was 
less than in 1903, it was greater tnan in 1902; but the amount: of 
work done, machines turned out, and weight of goods sold, 
and во оп, was greater than at any previous time. It was 
really due to the drop in prices. If the general business 
improved, he saw no reason why the figures should not 
assume а more satisfactory aspect. The trading expenses were 
down from 427,0 0 to £25,217. The administration expenses 
incressed from £13,565 to £14,891. £65) was the cost of establish- 
ing the sales department, and £160 had been spent in the estab- 
liahment of a new Colonial agency to endeavour to get rid of their 
goods. Depreciation was 44,055, against £4,545. Тпеге was а loss 
on tha Australian branch of £600. Affairs in Australia had been 
running very much the same course as in this country, and last yoar 
they did a very co.siderable amount of business, but at a small 
profit indeed, and the expenses left a loss of 4600. Tais year they 
had got a contract there which looked like leaviog a fair profit. 


In the balance-sheet there was an item of £10,000 loan from bankers. . 


That was purely a temporary loan which had tinca been entirely 
paid off, and they did not owe the bankera anything now. When 
the balance-sheet was in course of preparation at March 31st, it 


happened to be at the time when they were arranging for the 
Electric Supply Corporation, and they had a large amount to 
arrange for just prior to settling up before the company was floated 
That was now entirely cleared off. The stock-in-trade amounted to 
£151,000, as against £147,800. It was a very large sum, and one 
that they were watching very carefally. 

Lieut -Colonel ОвомрРтом seconded the adoption of the report, 
and it was unanimously agreed to. 

The dividend resolution (23 per cent.), and resolutions re-electing 
Mr. Trotter а director and the auditors, were also passed. 


Metropolitan District Railway. 


Мв. R. W. Perks, M. P., presiding at the meeting of this railway on 
5th inst., said that he thought he might say that before they sgain 
met as sharebolders they would be running electrically on the 
greater portion of their line. The line would not suddenly be con- 
verted to electric traction, but this would be a gradual process. As 
bad been done in America, they would run electric trains alongside 
of steam trains during the period of conversion, but they expected 
that by January lst they would be running a considerable portion of 
the railway bv electric motive power, and that from early io tte 
year the old District Railway would be transformed and wearing a 
compl-tely new garb. They expected the result of this conversion 
would be to enormously increase their traffic. Не had been looking 
into the figures of the Great New York railway—the Manhattan 
Railway—to see what the effect of conversion from steam to elec- 
tricity was there. In that case the liae was 36 miles in length, but 
was not an underground railway ; it was an overhead railway 
working under conditions far more attractive than those of the 
District Railway, but the result of conversion had been perfectly 
amazing. In 1900 the company earned £1,800,000 gross, its 
working expenses being 60 per cent. In 1903 its earnings rose, 
under electrical traction, to £2,400,000, and the working expenses 
had fallen to 45 per cent. In other words, the company was 
carrying 320.000.000 people per annum, against 200, 000, 000, and 
practically carrying them at the same cost. If those results, 
or anything approaching them, could be accomplished on the 
District Railway, the prospects of the shareholders were brighter 
than they had been in the whole of tbe company's history. They 
were sometimes told that no signe of active work or progress теге 
visible upon their railway; but, asa matter of fact, 1,000 people 
were employed nightly upon it, and the work was done under cir- 
cumstances of great difficulty. Great progress had already been 
made. Mr. Chapman told him that the great Chelsea generating 
station, which would cost ultimately £1,400,000, was completed, 
that 16 boilers of 520-н.р. had been under steam, and that the 
remaining 48 boilers were rapidly approaching completion. Every- 
thing, in fact, at that station was complete and ready for working, 
except the turbo-generatora, which were already overdue, and were 
being made at the Westinghouse Works, Old Trafford. Delivery of 
the first of these generators was promised, and it was to ba under 
test in September, and others were to follow rapidly. 72 miles of 
cables had been laid underneath the streets in the duct chambers 
from Lots Road to Earl’s Court, whence those cables were dis- 
tributed all over the railway, west, south and east. They had 
finished many of their sub-stations—Whitechapel, Earl's Court, 
Ravenscourt Park, Mill Hill Park, Hounslow, Sudbury and 
Putaey. In all those buildings the electrical machinery bad 
already been fixed, and several of those stations were ready for 
work. At Mansion House their sub-station was ready for roofing in; 
the machinery would be placed there in September. At Charing 
Cross they bad had very neavy work in the excavation of a large 
area beneath the streets and the Embankment Gardens for the con- 
atruction of that sub.-station. This would be finished in about six 
weeks, and the machinery placed there in October. At Victoria 
and South Kensington the sub-stations were well advanced, and the 
machinery there would be placed in September. West of Mansion 


. House, on their main lines, they had already laid 7,500 tons of con- 


ductor rails. They bad completed the laying of those rails on 18 
miles. They had laid 86 miles of cable ducts in their permanent 
way, and 23 miles beneath their station platforms. Тпеу had laid 
68 miles of high tension three-phase canle. Their signal system 
was practically complete, except upon the eastern joint lines, At 
Mill Hill Park their great car-skeds, which were costing nearly 
£70,000 to build, and oovered an area of 4 acres of ground, were 
nearing completion, and would be roofed in and fiaished, they 
hoped, by October lst. As to rolling stock, the Underground Co. bad 
placed contracts for 420 cars, delivery of which would commence in 
October, and a large portion of the stock would be ready for service 
at the close of the year. He would here answer a question which 
had been put to him, whether it was true that a considerable. 
portion of the order for their cars had been placed abroad. In 
answer to this, he had to say tuat for 280 of their 420 cara—that 
was to say, 40 trains—orders had been placed on the Continent, the 
reason being that the tenders of the English car-builders were at 
least 30 per cent. to 40 per cent. above tbe prices quoted by 
Continental car-builders on exactly the same specification and for 
identically the same article. Tne Underground Co. used thoir 
utmost endeavours to persaade English car-builders to reduce 
their price, but were unable, and therefore they placed the 
order for 40 trains with the Continental builders; but no 
sooner was this order placed, than the English car-bailders 
reduced their figure t» the ваше standard as their Con- 
tinental competitors, and the remaining 20 trains of 140 cars 
were taken at the same price, practically, as the foreign car- 
builders bad quoted, although that price was 30 per cent. less than 
the price previously quoted by the English car-builders. He did not 
know whether the proprietors would have wished the Underground 
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Co. to spend £120,000*more money purely for what was called 
patriotism, bat at all eventa they did not conceive that to be their 
duty. Had the English car-builders quoted, in the first instance, 
the same price as was quoted by their foreign competitors, the 
whole of the work would have bsen placed in this country, and 
the Underground Co. would have been delighted even to give a 
small sum in excess of the prices actually paid, во as to have kept 
the order here. He did not know which branch of the railway they 
would first work electrically. They might firat run their trains from 
Ealing direct to Mansion House, or they might firat deal with the 
Inner Circle. He noticed the Metropolitan Co. said that if tbe 
District were ready by the first of the year they themselves hoped 
to be ready. He could only reciprocate that statement, and say 
that if the Metropolitan were ready, the District were certain to be. 


Great Northern and City Railway Co. 


Tus report for the half-year ended June 30th last, states that the 
railway was opesed for public traffic on February 14th last, and the 
receipts for the 19 weeks and 5 days, upto and including June 
30th ult., amounted to £19,354. The number of passengers carried 
doring the above period, excluding season ticket holders, was 
2.711.152. The number of season tickets in use at June 30th, 1904, 
was 758. The working of the railway has been in every way 
satisfactory ; bat the traffic receipts are во far disappointing, owing 
almost entirely to the fact that the negotiations with the Great 
Northern Railway for interchange of through booking facilities 
have not as yet been completed, and the returns, therefore, show 
practically no traffic, either in ordinary or saason tickets to or from 
Great Northera suburban stations. Receipts from local traffic are 
steadily increasing, and when the arrangements with the Great 
Northern Railway Oo. are completed, which it is hoped will be 
very ehortly, the revenue will certainly show a more satisfactory 
result. The station at Highbury was not opened to the public until 
Jane 28th last. As was anticipated, it has already been productive 
of a considerable increase of traffic, although the lifts are not yet 
working. The agreement for working the railway by the con- 
tractors for three years from its opening provide» thst S. Pearson 
and Son, Ltd., shall retain in respect of such working 65 per cent. 
of the gross receipts from all sources, and that the remaining 35 
per cent. shall belong and be paid over to the company. The con- 
tractors have guaranteed while they so work the railway a minimum 
interest of 4 per cent. per annum onthe “A” shares, if the net 
receipts paid over to the company be insufficient; and also a 
minimum interest of S per cent. per annum on certain "B" 
shares, 


Tyneside Tramways and Tramroads Co. 


THE half-yearly meeting of this company was held on the 8th inst., 
at Newcastle-on-Tyne, Lord Armetrong presiding. The report 
showed a surplus of receipts over expenses of £1,454 188. 6d. 
and recommended а payment of а dividend of 2 per cent. per 
annum. 

Lord AnxsTRONO, in moving the adoption of the report, poiated 
out that the company's new line to Gosforth was opened before 
race week with satisfactory results. Referring to the company’s 
application to Parliament for running powers, his Lordehip said the 
application, and the proceedings in connection therewith, had 
involved their direc‘ors in much anxiety, it being necessary to 
racrifice, to some extent, the steady increase of their net profits 
during the past six months for the sake of the ultimate welfare of 
the company. They were pledged to the Wallsend Corporation to 
obtain running powers over the lines of the Newcastle-on-Tyaoe 
Corporation so as to avoid the vexatious change of cars and delays 
at the junctions between their system апа that of the Newcastle 
Corporation. They felt that some arrangement for through running 
was necessary, not only to carry out their pledge to Wallsend, but 
slso in the public interest, and as the receipte of any tramways 
undertaking depended on the extent to which it filled the public 
want, it followed that if the arrangement for through running 
were equitable as between their system, and that of Newcastle, 
then both tramways wculd, of necessity, make additional 
profits. It was evident to them that some equitable arrangement 
was possible, but as the friendly negotiations which on two occa- 
sions they initiated with Newcastle-on-Tyne fell through, they had 
no alternative but to appeal to Parliament. А great deal of mis- 
conception at one time prevailed as to their obj:ct in doing this, 
the idea in some peop!e's minds appsrently being that their appli- 
cation was an attempt to withdraw from the Corporation a portion 
o! their legitimate profit ; this was, of course, never their iatention, 
and they were able to convince both the Committees of the Lords 
апі Commoas of that, and of the public advantages which would 
ассгое from through communication. Ав a consequence their Bill 
passed the Committee staze of both Houses. It was then 
opposed in the House of Commons itself on the third reading, or 
rather at the report stage, by a party organised through the Asso- 


ciation of Municipal Corporations, who urged that, however desire 


abie through communications might be, it should be in no case the 
result of compulsion, but iastead, should always be arrived at by 
agreement. He did not propose to discuss the merits of this argu- 
ment as applied to their case, where the company had always been 
desirous of securing an agreement; it was sufficient to say that the 
House of Commons decided to refer their Bill back to the same 
Committee in order to see if an agreement could not be arranged. 
The effect of this reference was to bring the influence of the 
Committee to bear on the question, and he was glad to 
says that, as a result, an agreement had been arranged. The agree: 


ment was, they considered, a reasonable оре. That was, it would 
result in considerable benefits to both parties. Passing on to other 
matters, he said, so far as could be seen, the electrification of the 
North-Eastern Railway bad had no adveree effect on the company’s 
receipts. He also pointed out that for the past six months the 
average returns receipts had increased by £62 per week, as compared 
with the corresponding period of last year. = 

Dr. MERZ seconded the adoption of the report, which was carried. 

А formal motion regarding the dividend was passed. 


Liverpool Overhead Railway Co, 


THE half-yearly meeting was held on the 9th inst., at Liverpool, 
Sir William Forwood presiding. 

The CHAIRMAN, in moving the adoption of the report, regretted. 
it was not more favourable. Their railway, in common with all 
railways in the country, had suffered very much duridg the past 
half-year through the slackness of trade, and probably they felt it 
more than other companies, because they depended entirely upon , 
movement of passengers in connection with the trade of the port. 
When trade in Liverpool was brisk, gangs of men made шге of toeir 
railway three or four times during the day, but when trede was 
slack, as at present, there was not the same movement of work- 
ing men on the railway. They had also suffered from a 
considerable diminution in the holiday traffic. The receipts 
for the half-year һай been £41,780, as compared with 
£41,549 in the corresponding half of last year, while their 
expenses had decreased from £32005 to £31,729. They 
had spent an increased sum on the maintenance and renewal 
of the permanent way, and he might mention that the renewal fuod 
now stood at £27,559. They had relaid about two-thirds of the 
line, and hoped to complete the work by theend of the year. They 
had also concladed an agreement with the Lancashire and York- 
shire Railway Co., and had let the cootract for makiog a physical 
connection with that line at Seaforth, and under the terms of that 
contract the work ought to be compieted by next February, when 
they hoped to be running a through service to Southport in con- 
nection with the Lancashire and Yorkshire Railway. As promised 
at their last meeting, a special committee of the directors had been 
inquiring into the possibility of effecting economy in the manage- 
ment of the line, bat although they had made some useful sugges- 
tions, they had not been able to recommend any serious economies, 
inasmuch as the line was very larzely automatic in its working. 
He hoped when the cotton and shipping trades revived, they would 
have increased prosperity fur the line. At the present moment they 
were entirely dependent upon the trade of the port. 

The motion was seconded by Sir EpwARD LAWRENCE, and carried 
unanimously, some of the shareholders expressing a hope that they 
would soon receive an increased dividend. 


Chloride Electrical Storage Co. 


Тни directors’ report for the year ending June 39th, 1904, says that 
the trading profit for the financial year was £17,510 Эв. 1d. After 
deducting directors’ and auditors’ fees (to June, 1903), debanture 
interest, depreciation, provision for bad debts, and interim dividend 
on preference shares, the available balance for the year is £5,073 
14s. 4d., to which must be added £7,312 93. brought forward from 
last year, making a disposable balance of £12,386 3з. 4d. The 
directors propose the payment of a dividend of 6 per cent. on the 
preference shares for the financial year, less interim dividend 
already paid, and a dividend of 8 per cent. on the ordinary shares, 
free of income-tax, together amounting to £4,520, and to carry 
forward the balance, £7,866 3s. 4d. 


Consolidated Electrical Co, 


Мв. HERBERT ALLEN presided over the annual meeting, held at 
River Plate House, E. O., on Monday. In moving the adoption of the 
1eport for the 114 months ended at March last (see Ergo. Review, 
August 5tb), be said that the delay in issuing the report was due 
to stocktaking. The report was а plain, straightforward, and 
intelligible docament, which aimed to place before them the posi- 
tion of the company as it really was. There was nothing to be 
enthusiastic over, but it might have been much worse. In regard 
to the balance-sheet, leaviug on one side the capital liabilities, aad 
on the other side the goodwill, taey had а surplus of assets over 
liabilities amounting to £52,736, but, of course, the value of those 
figures depended largely upon the valuation put upon the invest- 
ments, and the plant, machinery and stock-in-trade. The invest- 
ments would ultimately prove to be worth much more than they 
figured at in the accounts. The valuation of the buildings, plant, 
and machinery was £9,225, and the etock-in-trade, &c., £11,081. 
The directors were responsible for the valuation of the buildings, 
and the staff was responsible for the valuation of the macuinery, 
plant, and stock-in-trade. He knew of no unbiassed firm who 
could give a valuation wortn a brass faribiog in comparison 
with one properly prepared by their own staff. The balance- 
sheet was the firet careful valuation that they bad had for 
years. In regard to the loans, £3,313, this sum was paid ой 
а very short time after the  balance-sbeet was made up. 
After referring briefly to the directors’ fees, he said that the general 
charges for the current year would not be more than £2,000, unless 
they had heavy legal expenses. They would have some—the 
remaining legacy of past neglect—bat there were no large sums 
involved, € had promised, at previous meetings, that the 
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administrative charges should be very largely reduced, but it had 
not been a pleasant task to cut down the staff by getting rid of 
men who had been witb the company for 10 or 20 years. Mr. 


Allen then spent some time replying to criticisms which had been 


made in the Financial Times, and by Mr. W. R. Lawson, a share- 
holder. The application fora Stock Exchange quotation had not 
been proceeded with, because the time was not opportune. In 
regard to the balance from trading account, nothing would have 
been easier, had they desired, than to show a good result on trading 
by putting problematical values upon the stock-in-trade, but that 
course they would not countenance. They hoped, now that the 
thorough valuation had been made, to be able to give trading 
figures in future. In their experience respecting slackness of orders 
they were by no means alone. In 1903 they held their own fairly 
well—quite sufficiently to jastify all the statements made at the 
last meeting. He was even being urged to sanction an outlay 
of £8,000 upon works extensions, but he was determined 
to proceed cautiously, and was thankful that the outlay 
was not sanctioned. Economies had been effected in every 
possible direction, and the factory results were now being 
very carefully watched. It would depend very much upon the 
ootcome of the next month or two whether they would continue 
the manufacturing business. If they could get good and profitable 
orders, tbey would keep them going—they were in a very efficient 
condition — but they were not going to bolster up the manufacturing. 
business, if it could not pay, at the expense of their valuable invest- 
ments. In no respect could it be said that the loss was unexpected, 
for last year he told them they could not expect a dividend for the 
present year. He was not yet able to speak with confidence of an 
immediate dividend, as so much depended upon the trade outlook. 
Apart from the trading section, the income from other sources was 
absolutely assured. He was not satisfied that there were any profits 
made in the past years of the company, and it was to the influence 
of past years that he attributed the rapid absorption of so much of 
their new capital. The thing which bothered them most of all 
was the present uncertainty in regard to the factory resulta, 
and the difficulty in which it placed them with reference to ths 
payment of the dividend on the preference shares. That dividend 
was payable out of the net profits of the company, and they were 
advised that they must not pay it until the profit had been ascer- 
tained. Without a reliable trading account, they dared not say 
that they had made a profit, or the reverse. They were now 
considering whether there was any etep open to them so that they 
could pay the preference dividend this month, but that was all he 
could say. If manufacturing were stopped the preference capital 
would be paid off by the sale of the plant, machinery and premises, 
and the remaining assets would remain solely for the benefit of the 
ordinary shareholders. The policy of the board would be to 
nurse the assets a little-while and then distribute them among the 
shareholders. But they would certainly not do thet until they had 
satisfied themselves that they had to give up manufacturing. He 
then formally moved the adoption of the report, with a slight alte- 
820 in paragraph 6 (£650 being substituted for £800 [see our last 
ue]). 

After some discussion the resolution was adopted, the retiring 
director (Mr. H. Allen, the chairman) was re-elected, also the 
моо and the meeting closed with a vote of tbanks to the 
chairman, | ' 


Electro-Peat-Coal Co.—The statutory meeting of this 
company was announced for Tuesday afternoon last at Westminster 
Palace Hotel, and our representative presented himself for admission 
in the usual way, but he was informed that the meeting was a 
private one, and that “ а report had been arranged for.” Perhaps 
someone among our readers, if any were so unfortunate as to t 
shares after reading our criticism of the prospectus, may be able to 
tell us why there is this need for privacy about the proceedings of 
the Electro-Peat-Coal Co. | 


Coventry Electric Tramways Co.—An extraordinary 
5 this company was held at the offices, 20, Bishopegate 
Street Within, E.C., on Wednesday. Our representative was in- 
formed that the meeting was private, but we understand that it 
was convened for the purpose of authorising the borrowing by the 
company on mortgage of the sum of £10,000 at 44 per cent. per 
annum interest, & resolution to that effect being carried. 


Prospectus.— Messrs. GRAHAM, Morton & Co., LTD., of 
Leeds, sometbing of whose recent enterprise is known to readers of 
the ELEOTBICAL Review, have this week been before the public 

‘with a new issue of 80,000 7 per cent. cumulative preference dares. 
The list was to close on Wednesday. The money is needed to dis- 
charge certain temporary advances, and to provide further working 
capital to meet the extending business. 

Northampton Electric Light and Power Co.—The 
directors have resolved to pay an interim dividend at the rate of 
4j per cent. per annum оп the ordinary shares for the half-year 
ended June 30th last. 

Stock Exchange Notices.— Тһе Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
Madras Electric Tramways (1904), Ltd., £50,000 5 per cent. deben- 
ture stock. | 

Edwards Air Pump Syndicate, Ltd.—The directors 
have declared an interim dividend for the half-year ending June 
30th at the rate of 10 per cent. per annum. 

Change of Name.— We are asked to state that the title 
of the “Blackheath and Greenwich District Electric ht Co, 
Ltd.,“ has been altered to the South Metropolitan Light 
and Power Oo., Ltd." К | s а : 


STOCKS AND SHARES. 


|. Wednesday Evening, 

UmarrEzCTED by politics, money, Board of Trade returns, or the 
wild gambles in Consols, electrical issues mostly maintain a stolidly 
firm front, and the changes which bave occurred are chiefly in the 
upward direction. Business, the dealers themselves admit, is far 
from being bad, and the firmer tone, of course, owes its source to 
investment demand. The Btock Exchange has begun another of 
the greatly disliked nineteen-day accounts. They are traditionally 
supposed to be bad for trade, prices and markets generally, bat do 
not have much influence over the electricity sections, although the 
most optimistic broker will hardly dare to prophesy any real 
activity during the pressnt month. 

Railway stocks are decidedly dull. They have fallen under 
the mal-influence of the causes mentioned above, and no outside 
support has been forthcoming. City and South London dropped 
to 44} early in the week, but recovered part of the decline, al:hough 
the net loss is still two pointe, at 45. One or two selling order», ia 
a market unwilling to take more stock, accounta for the weakness, 
and the beautiful weather is having а bad effect upon Tube traffi ss 
all round. Central Londons are steady, and Metropolitan Con- 
solidated kept up fairly well, because the dividend is being deducted 
from the price this week. Districts are not better than 36. The 
Gt. Western started a new service of motor trains on one of its lines 
last Sunday, the service ranning between Uxbridge Rd. Btation and 
Perivale. Much interest attaches to the first report of the Great 
Northern and City Railway, and the directors state that although 
the working of the railway has been in every way satisfactory, the 
traffic receipts are so far disappointing, "owing almost entirely to 
the fact that the negotiations with the Great Northern Railway for 
interchange of through booking facilities have not as yet been com- 
pleted.” The Preferred shares are 4} middle, which would have its 
equivalent in stock standing at 42}, or rather less than City and 
South London Ordinary. The North London Railway complains 
that competition from the new Great Northern and City has had 
something to do with a decrease in the North London Cc.’s 
gross receipts amounting to £7,710 for;the half-year. 

Amongst Traction issues, British Electric Ordinary have pulled 
up { to 9, and there is a little more business doing in them. Cape 
Electrics, ex rights, are 112—2. There is still some interest taken іп 
Metropolitan Electric Trams Deferred at 5s., and the 5 per cent, 
Accumulative Preference are a shilling or so under £l. 
Argentine Ordinary seem to have settled down to about 6], and 
the Preference at 54 are also steady. London United Preference 
have been done at 10§, City of Buenos Ayres at 913, and Belgran» 
Ordinary at 3-4. Investors are putting money into Perth (W. A.) 
Electric Tramways 5 per cent. Debenture stock, which can ba 
bought at par, or & shade over. Calcutta Tramways Debenture is 
106, and Auckland Debenture—a good 5 per cent. stock—has been 


dealt in round about 99. Madras Electric 5 per cent. Debenture ie 


quoted at 1023. A fresh slump in British Westinghouse Preference 
shares tcok the prioe to 3; it seems hardly to be realised even 
yet tbat the dividend for the six months to the end of last 
month is not likely to ke paid. The Debentures are 86j, and 
Britisb Thomson-Houston Debenture 102. 

In the Electricity Supply list, the only noticeable fall is oue of 
108. іп City of London Ordinary, which brings the price down to 
104. Several of the other shares have recovered their recent 
dividend deductions. Westminsters are 10s. up at 13, Bt. James's 
3 at 15, and Edmundson's added the fraction at 6j. Chelseas 
advanced } to 62 on the increase. of § per cent. in the dividend, and 
Urban Preference gained a similar fraction at 5. Folkestones at G 
are somewhat better, and Calcutta Electric Supply rose to 7%. 
Amongst prior-charge stocks, a point gain put Central Electric 
Debenture to 1074. It seems hardly necessary to observe that there 
is no market in the shares of the Electric Peat-Coal Co., whose 
statutory meeting was held on Tuesday last. 

Three insignificant changes barely break the monotony of the 
Telegraph Section. Anglo-American Preferred is 1 easier at 90, 
and the market for the stocks cannot be called a good one. 
Eastern issues continue unaltered, and the Extreme-Hastern 
struggle fails to affect them in any degree. Western Telegraphs 
came on offer, and are } down at 123, while Telegraph Constructions 
receded £1, to 364. Telephone varieties are equally motionless. 
None of the National Co.’s stocks have changed, although Lord 
Stanley is still answering questions about the negotiations.“ 
Chili Telephones are à up, recovering the amount of the dividend 
deducted at the end of July. 


Anglo- 
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67,100 | African Direct Tel , 4 96 Debs, ae T oe ee ee 
95,000 | Amason Telegraph Oo.'s shares, Nos. 1 to 95,000 T ee vá 
119, 7002 Do. do 6 % Dens., Ов. 1 to 1,250 Red, ee ee ee 


- SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Closing week ended 


Aug. Erd. Aug. 10th. 


Closing 
Dividends for the last 
N years. Quotations Quotations Aug. 10th, 


Highest Lowest 
97 —101 97 —101 E vs 
*— 84 31— uh a 


45 — 48 ха | 45 — 48 


188,840 An lo-Amerioan Tel oe ee eo ee eo ео ее ае 9 
Riese | Dé do. do бр o ош nono 90 — P2 xd | 8) — 91 5 | ж 
9447680 Do. ы N „ ee ee ee eo ее б : 25 а p 93 2 2 йз 
Chili one oo ee ee oe ee ee T Xx v ay 6, 
18,888,800 Commercial Cate x ee 8 ee ео ee eo ee Фе $100 170 —190 170 —190 > i 
е 1,841,909 Do. do, Sterling 500 year 4 % Deb. Stock Rel. | Stock 94 — 96 94 — 96 913 э 
16,000 Cuba ee oe ee ee oe eo ee ee ео 10 7— 8 1 x 8 9 oe 
le 6,000 Do. 10% Prein. e| 10 15 — 16 15 — 16 . 
Direct 8 ee ee oe ee ee ee ео ео — e „% m жө е re 
М 6,000 Do. do. 109 бат. Prei. б 7 — 8 7 — 8 
80,000 Do. do. 6 Debe. ee ee ee ee oe 60 98 —1019% 98 —101 ! 
А ‚ TM | Direct United States бае... Finnin Nos. 100 1 20 Rad. | үй 10: lasd j. 10—104 107, 
, irect West А within N 1 Red, = — 101 r 
la 4,000,000 | Eastern Telegraph, Ord. Ser =» 40 О г .. | Btook 124 —179 xd | 121 —149 127 1243 
1,065,565 ро. I. Stock ee ee ее ә ә ee 100 66 — 69 * — H9 uis 
b 1,584,645 Do. 4% Mort. Deb. Stock Red... .. .. Stock 105 —108 105 —10+ 167 
1 800,000 | Eastern Extension, Australasia, and China Telegraph ot Js 10 114— 12 112—144 12,5 11; 
0,0001 Д 4% Deb. Stock м „© e ie .. | Stock ; 103 —106 xd 108 —106 105 1 
N 800,000 | Eastern & South African Telo., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 v. as А 97 —10) 97 —100 
300,0003 | Do. д. 4% Reg. Mort, Debs, (Mauritius Sub.) 1 to 8, 95 5 in 99 —102 9ч —102 : 
a 180,297 | Globe Telegraph and ũͤVn эе жж жи we, оаа 10 63% |#3161*'] 54% 81— 9 8j- Pi el 
180,049 е до. 6% Pret. Ses ОЖ сек 5 owe, |) ‚ШШ яй m 181— 18 12 133 18/,| 138 
J 150,000 | Great Northern Telegraph, о war F 10 15 % | 18% 15 96 364— 264 255 — 264 
64,700 Halifax and Bermudas е, 4$ % 1st Mort. Dept ыш Мов. 100 RS ve as 99 —101 99 —101 : 
17,000 | Indo-E Telegraph .. .. .. 76 |10 10% | 10 96 42 — 15 42 — 45 48 
| 1,988,808 | National N Pref. Stock  .. - ee T T e. | 100 6 6 6 % 103 —105 та | 103 —105 1044 103 
› 966,001 Do. о. Def. Stock ee ee eo oo ee ee 100 oe 44 6 % 86 — 89 xd 86 — B9 8*5 
15,000 Do. do. 6% Cum. lst Pre Tf. 10 6 6 6 % 12 — 14 xd 12 — 14 14 133 
16,000 Do. do 6 Y Oum. nd Prei. [ 10 | 6 6 6% 11 — 18 xd 11 — 13 
23,900,000 Do. do. 6 % Non-cum. 8rd. Pref., 1 to 260,000 .. - 8 5 6 6 % б — 6ixd 5— bil 573 5А 
000,000 | Do. do, 849 Deb. Stock Rel. Sten | 8% | 8% | 3 — 97 — 99 | 973 
689,598 Do. до. 4 % Deb. Stock Red. sa co 70 00 4 4 4 103 —106 103 —106 1014 
1,000,000 Do. до. Prov. Certs., 85 96 to be paid ee ee ee ee ee oe — тт 66 64 — 68 5 65x 
179,818 | Oriental Telephone and Eleo, Nos. 1 to 171,604, fully pad 1 6% | 6% | 84% p- 1 i? A. 
60,000 Do. 0. do. сеш e ee ee ee ee 1 ee ee ee "M ] ES 1 . 
100,0003 | Pacifico and European Tel., 4 96 Guar. Debs., 1 to 1,000 T . | 100 oe v . 97 —100 97 —100 Е: è 
11,889 Reuter’s eo oe ee vo ee oe ee ee oe 0 0 8 5 96 5 96 . 73 64— 73 7 oe 
8,808 Submarine Cables Trust ee ee ое oe eo oe ec Cert, ee ee ee 118 —128 118 —123 ee 
68,000 United River Plate Telephone ео oe ee oe oe ee b 1 96 1 % ee 6 "mr. d 6 тет €à ы 
Do. do, b Cum. Pref., Nos, 1 to 40,000 eo 6 2 eo eo 1— 4 5? 54, 42) 
179, 94. Do. do. 5 Debs. ee ee eo oe ee Stock ee eo 0 108 —106 103 —106 oe 
15,009 West 7 oe ee ee oe oe ee 10 ee 3 % 4 % 6 тт 1 6 ag 7 4 eec 
- 0700. | Westen Telegraph, Lela, Noe, 19 90199 . u . 5. TeL | ш | ть |та |та | duda | ааа | d$ i 
"Telegra «4 Мов, S ue. we s — 1: 3—1: 
76,0003 D» о, 6 Debs. d series, 1906 eo ee eo 100 ee ee е 101 —104 101 —104 ee 4 
600,000 Do. do. 4 Deb. Stock Red. eo oe oe ee 109 ee ee oe 99 —103 93 —102 . ec 
West India and Paname Telegraph .. © 92 se "T ee 10 es - x 1 - ві » 
04,568 Do. do. do, 6 Саш, Ist Pref, ee ee 10 ee ee өө 61— 6 е == ae 
4,009 D^, do. do, 6 % Cum. and Pref. ee өө 10 ee ee ve 5— 6 5— 6 ve m 
89,0001 Мо, йо, do, 8 Dobes., Nos, 1 to 1,800 ee 100 ee ee oe 99 —102 99 —102 ee 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 British Aluminium 7 Cum. Pref. eo oe ee eo ee oe 10 ee ee oo 6 = 6 b — 6 oe oe 
109000 Do. do. 8 1st Mort. Deb. Stock Red, oe өө ee 9 9 36 8 3, oe 92 — б " R 97 '9à &j 
British Electric oe oe ee ee oo ee „ өө ee * d 
100,000 Do. do, 6 d? раш. — es ов өз өө өө 10 oe ee oe 101 11$ 106 1+ 11 1 
00, O0. Do. do. 6 керн Debenture Song .. | Stock “+ oe A 116 —119 116 —119 11 117à 
100,000 | British Insulated and Hels es ee ee T ee ee б 1096 | 10.% 8% 61 - T 
109,000 Do. до, 6 ‚ Pret. ee eo oe өө өө 8 ee oe oe = 6x б ve : 0 
50,000 Do. do, 96 1st Mort. Deb. Red... oe ee oe 108 ee oe oe 101 —104 101 —104 ee 
qBrowett, Lindley & Oo., t oe oe ee eo ee ee өө 21 Nil oe oe . ee ee 
60,000 q Do. do. . Pref, oe ° es eo a1 6 ee ee 1 to 1 1 to ee oo 
106,781 | Brush Electrical] Engineering, » 1 $0 105,781 .. oe ee ee 3 N Nil Nil 1 - 
160,000 Do. do. Non-cum. 8 ee ee ee 2 8 6 % 6 % li тр 1} oe 
195,000 Do, do. Perp. b. Stock ee ee ee Stock |" өө ee 96 — 99 96 — 99 eo ee 
"6000. Do. do. Perp. 2nd Deb. Stock ee em "I TET 12300 E^ — 10 P — р Se" 
Callender s Cable Construction ve ee ee 0 0 eo == i 1 е 
40,000 Do. do. do. 6 96 Cum. Pret. ee oe oe @e 8 ee ео ee rap sf "m 51 3 . 
90,0001 Do. do, до. A xs Mort. Deb. Stock Red. | Stock ee 92 Vs 101 —105 101 —105 102 1024 
1,880,014 | Central London Railway, Ord. 8 T oe ee oe .. | Btock | 4 4 4 8) — 91 89 — 91 90 90 
006 Do. do. 4 arret Stock .. ee ee oe o- | Stock | 4 4 4 102 —104 102 —104 " Vx 
494,908 Do. do. De э өө eo oe ee ee Stock 4 4 4 79 — 81 Т9 — 81 
8,800,000 | City and South London 5 e өө өе өө оо „Stock 3 Bi 23 46 — 48 14 — 46 47 45 
. vel 0 
ba | alaa & swan CIS TA yi u 444 1 U t 5 | na | Nu А Рау КЕЕ . 
Р : t „ to А & il il ee - oe ec 
17,180 Do. до. “д” Shares, ДЗ U, lb 8 Nil | Nil а: 1— 2 “= 25 Ее RE 
«44,0281 Do, do. 0 а осо Dook Бей. oe e. | 100 T ee T TI — 82 Tl — 82 se 
100,000 ро. до. 4100 b. Stock Prov. Certe. all pd. 100 ео eo ее — 83 19 — 83 
212, 100 Electric Construction, 1 to 112, 00 ee oe ве ee coe eo 2 6 % 6 % 4 % 1 == 14ха 1 мев 1 14 14 
81,890 Do. do. 1 Саш. Pref, 110 800 ee ee ee 9 ee ee oe 2— 24xd 4-— i ө. 
; 44 Perp.lst Mort, Deb. B&ook . Stock i. B 96 — 99 96 — 9) 2: 
26,000 General Electric Oo, (1 ‚6 Cum. f. ee oe ee ее 10 5% 5% 9 — 94 9 — 94 ee ee 
900,000 Mort. Deb. ee ee ee ee Stock, no eo 98 — 98 98 — 98 ee 
200,000 | Henley's (W. T.) Telegraph Works, Д “ + ce о» 5 |90% 20 15 11 — 12 11 — 13 X ` 
200,000 Do. до. 4 Kon B ее ee ee ec b oo ee oe — 5b b S өө 
45,900 do, ee e. Stock ee ee . 107 —111 107 —111 ° 
, 00,000 India- Rubber, Gutte-Percha & Telegraph Works sti ET 10 10% |10% 184 — 194 184— 193 191 be 
800000 | - : do, 4% 1st Mort, Deb. | 100 v: с 100 —108 100 —103) : 
97,500 Liverpool Overhead Railway, Ord. .. ёв ee ee ss © 10 14% 14% 4 34— 4 2 
10,000 t Do. do. Pref, £10 paid ee ee ee ee 10 ee ee 10 —! 104 10 HM 1 
87,850 Construction and Maintenance. . os a oe as 19 9096 20 „ |20 — 39 85 — 8H 86 
150,000 0. do. 4 % Deb. Bds., Nos. 1 to 1, 500, Red. 1909 | 100 $s 2А 99 —102 99 —104 s 
60.0001 Waterloo & Ону Railway, Ord. eo өө ee co ee 100 8 % 88% 88% 89 — 92 t9 — 93 b 


[истесе 


A period of nine months. f Quotations on Liverpool Stock Exohange. 1 Uniess otherwise stated all shares are fully paid. € From Manchester Share List. 
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Bank rate of discount 3 per cent. (April 91st 1904). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES, 


кра! МАМЕ, 

100,000 | Blackheath and Greenwich сез» Electric Light, Ord.. ее a 
60,000 Do Pref. s «s 
p B pion а Ke ington El Жер, 1 so 90,000... 
rom ens ectric up., 4, 1 $0 es 
90,000 Do. 196 Cum. Pref. så 

250,000 | Central Electric p 4 t Dui Deb. Stock .. ss m К 
60,000 Charing Сов and Strand Eleotrioi y Supply ia os - 
10:000 Do, de: . City U dertaking ” 1 Con bnt. о 
» е n d . ee 
40,000 Do. do. 1908. vs sé #9 
950,000 Do. do. 4% Deb. Stock Red. бе е - 
44,486 |*Chelsea Blectricity Supply, са P T 
150,000 до. Deb. Stock Red. Я ne аа 
70, City of London Electric el Sra g ого. 1. 40,001—110,0967 p vs 
400; 0001 Do — 6&4 Deb Btock, Эң * — iin ali раја. .. 
Ф at oe ee 
800,000 Do. 44% 2nd Deb. Stock, v. od all paid .. pe 
40,000 | County of London Electric Lighting, Ord ,0f 0 ee 

90, Do. do о. до. 6% Pre. 40,001 —60, 000. 
400, 0002 Do. do. Deb. Stock ° е ee ee оо ee 
960, Do. do. 2nd Deb. Моск .. à 35 s 
60,000 | Edmundson's Electric Corporation, Ord. Shares é ay се 
80,000 Do do. 6 Com. Pref. ee ee ees 
140,000 do, Ist Mort. Deb. Stock is 
$31,000 K and K bridge Electric "PA a 
90, do. Debenture Stock — .. 
110,000 | London Electric x: Corporation, Lin ted, Ord. .. ca 9 

49, ро 6 96 Pref. 

950,0001 do. 4 лш Моң Deb. Stock Red 
100,000 йрн шоок! ‘Supply, 1 to 100,000 .. M 
290, Do. do: 1st Mort. Deb. Stock — .. - 
950,000! do. Mort. Deb. Stock Вей .. ae 
10,869 | Notting y Rlectrio Ligh ting se же wa ss 

40,000 St. James’ and Pall Mall Electric Light, Ord. .. - б 
90,000 Do. do. do. 7 96 Pref. 90,081 to 40,080 
150,001 ро. до. до. Bà tock as 
12,000 | Smithfield Markets Electric Bupply, Ord. ès os ae "m 
60,000 Do, do. do. 4% Deb. Stock .. và 
66,000 | South London Hleotricity E Apply. Ord, ee T T ee es 
80,000 | Urban Electric Supply, Ord. a T ee oe T 
BO, Do. do. 6 Com. Pref, ee ee ee ee ee 
110,000 | Westminster Eleotric Supply, р sa T es es 
98,141 Do. do, 6 % Com. Pret. .. - bá an 


*Bubject to Founders Shares. 


Btook Closing 
Dividende for the 
. otations Quotetions 
Share, | Ines years Aug. fd. Аш lOth. 
р 1901. | 1903. | 1908. i 
1 |: n | m — 18 if dd 
б 8˙ |8 де 
6 ee se ee 104 1 1 1 
100 a 10 А g s 105 Тив кер” 
8 73— 
4 ee ee ee i C 4 
100 " » .. | 108 —104 108 10 
6 4 
*** 
102— 
J ie 145 
ee ee ee ee 150 —125 120 —195 
110 4 e 4` е "n H 108 —106 102—106, 
ee ee ee ee 105 —108 106 —108 
Bod | „ | уу | 0 2 ш 20. 
x — 
ee % m m i 6 6j— 6 
1% 10 10˙ (1X 14 са 14 — 18 
Stock ee ee ee 103 —106 109 —106 
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Business dona 


week ended 
Aug. 10th, 1904, 
Highest. Lowest 
lin 2 
HY 72 
433 
‘a x 
107 М 
1033 s 
1874 
121 = 
и | .. 
КИШ 
106} SR 
16, | 16 
S 
149 кз 
Ag 
1 14 


t Unless otherwise stated al] shares are fully paid. 


MARKET QUOTATIONS. Wednesday. August lOth. 


Latest Week's Latest | Week's 
CHEMICALS, &o. Price Inc, or Deo. | METALS, &c. (continued), Price, | Deo, or Ino. 
a Acid, Hydrochloric per cwt, 6/- a | g Copper Sheet os - per ton #10 | € 
a „ Nitric.. per ст, | 22/- | g » Bod. per ton £70 | 
a „ Oxalic.. per owt, B2/- Ш “ (Electrolytic) Bars per ton £62 
a „ Sulphuric per cwt, 5/6 e " 9 Sheets perton | £78 
a Ammoniac, Sal ` per cwt, 42/- e » " Rod per юп | £72 
a Ammonia, Muriate (crystal) per ton £88 10 e н " H.C, Wi ire per lb. 74d, 
a T per ton £80 | f Ebonite Rod =e per lb, | 8/8 
a Bleaching powder ad per ton £4 10 | f » Sheet ч per Ib, 8/- 
а Bisulphide of Carbon per ton £16 п German Silver Wire per lb, 1/6 
a Borax. M per ton | £18 T h Gutta-percha fine . T per Ib, Rj- ан 
а Benzole (90 %) per gal, | 7/- T h India-rubber, Para fine .. per lb. 4/114 to 5/03 inc, 
a * (50/90 %) per gal. 5/6 Г 4 Iron, Charcoal Sheets per ton 418 ў 
а Copper Sulphate per ton £20 20/- dec. 4 ,, Pig (Cleveland warrants) per ton 43/4 Bid. inc. 
a Lead, Nitrate А per ton | #80 £6 inc. á „ Forgings, according to size рег ton From #11 А 
а „ White Sugar per ton | #81 | „ Scrap, heavy per ton 47/6 to 50% 
a „ Peroxide . рег = | ED ee é , Wire, galvanised No. 8 perton | £9 15 | Ж: 
a Methylated Spirit . per gal. 2/ oe | | нао е аа Rx 
a Naphtha, Solvent (90% а `160: С), per gal, 5/6 Уч g Lead, English Ingot ee „„ рег ton | £12 2 6 2/6 inc. 
a Potash, Bichromate, in casks .. per lb. ва, 0 » ` Sheet per ton | 211 17s. 6d. : 
a T Caustic 0/8090). . per ton £94 n m Manganin Wire No. 98 . per lo. 80 3 
а Shellac . per cwt, 210J- 10, ine, g Mercury per bot, £" 17 6 T» 
a Bulphate of Magnesia per ton £4 10 А d Mica (in original cases) small . per lb. 6d. to 1/ о 
а Sulphur, Sublimed Flowers per ton £6 10 1 : т " 9 medium per lb. 2/6 to 4/- M 
a РЧ 2 °з „ per ton £6 10 А өз . large .. per lb. 4/6 to 8/6 > 
a * Lu „ рет ton #5 А р Phosphor Bronze, plain castings per lb, 1/- to 1/24 ө 
a Boda, Caustic (whio 70 %) per ton £10 15 А р " rolled bars & rods per lb. 1/- to 1/8 е 
a , Crystals ; „per ton £8 ' p - 9 per lb. From 1/1 - 
a „ Bichromate, casks. . «+ per lb. 21d. 14. de« 0 Platinum per ox. 44 T 
| e Bilicium Bronze Wi ire per lb. 9d. to lld, T 
| 4 Bteel, Magnet, acc'd'g to desc' р" п per ton £58 ee 
METALS, &o. | P^x к in bars £15 to £40 у 
b Aluminium Ingots, in ton lots .. per tom £180 өө g Tin, Block . at ЕР e рег son | £135 19 dec 
b » Wire, in ton lots per ton £168 А g % Коп .. * ө рег lb, | 1/6 è 
b Sheet, in ton lots .. per ton #166 | өө | п „ Wire, Nos. 1 to 16 .. .. per ld. 1/64 e 
p Babbitt’ s metal ingots . per ton #48 to £180 | * | р White Anti-friction Metals— Р 
с Brass (rolled metal 2" to 12) basis per lb. | еза, | "White Ant" brand per ton £12 to £03 ө 
€ „ Tube (brazed) - per lb. Fig, || j Yarns, 2/10s Grey Cotton, on "p "ls per lb. ва, А 
8 и „ (solid drawn).. per lb. | 71d. | ] „ 6 lea. Flax per Ib. d. T 
€ „ Wire, basis.. per lb. 6łd, | } „ d ply 10 lbs. Russian per lb. di А 
Copper Tubes (brazed) per lb. 944. | j „ 10 lbs. Russian, single .. per lb. 44d. 
„ (solid drawn) per lb. bad. j „ 180 lbs. Jute rove „ per ton #11 T 
Coppe r Pare (bert selected per ton | £70 k Zine. Bb’ t(V ieille Montagne bnd. \ per ton £95 F 
Quotations supplied by Messrs. :—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Вопв.; е Frederick 
Bmith & Co., f India-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare ; k Edward Till & Co.; 4 Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.; m W. T, Glover & Co., Ltd.; n P, Ormiston & Sons; o Johnson, — & Co., Ltd.; p The Phosphor Bronze Co.,Ltd. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Week | Receipts for | No. Week Receipts for No. Miles 
Locality. ending | the week. |wks.| Total to date.] open. Locality. ending | the week. | wks. Total to date. open. 
£ £* £ * | ; £ £* £ £* * 
Aberdeen .. Aug. 6| 1,664 | +286 | 10 14,756 | + 8,110, 10 — 8 Dublin i ..| Aug. 5| 6.862 | 4506 | — | 99,118 | — 3,967 | 47 |+ 
th .. T » 8] 1,160 — | 82 19,069 — 124 | — 2 Базі Ham .. wali » ô 995 | 4 5 18 14.891 | + 1,94 | 5 
Birmingham ёа » 6 | 6,222 | +650 | 84 | 178,003 | + 11,820 = з Glasgow "E " 6 [14,901 |+ 1£04 | 10 | 188,482 | + 4,926 | 714 |+ 
Blackburn .. .. | July 99 999 | +144 | 18 17,588 | + 1,655 | 1 — Halifax (2 weeks) . ‘| July 27 | 8,48 | +977 | 17 26,950 | + 1,871 | 88 [+1 
Blackpool .. Aug. 4| 2,671 | +798 | 18 | 20,750 | + 2,908 — |3| Huddersfield ‚| Aug. 6 | 9,517 71071 18 = — |98 | — 
„„ —Fleetw'd] , 6 | 8,851 | +109 | 5 7214|— 41 — B Hull. „, 2,588 | +486 | 18 39,892 + 6,159 18 |+94 
» —Lytham 5 4 1.127 +176 40 12,682 + 6,201 1 — £ Ilkeston ee oe [T] 8 207 A. 47 18 2,181 — 8:5 — 
Bolton " " „ 7| 1,981 | + 48 | 19 B5,888| + 901 | 25 | — d Ipswich Кр sal! » 6 882 — | 18 104 — 103 — 
Bournemouth  ..| , 3| 1,718 | + 49 | 18 | 20,571 — [10% | — jS|IsleofThanet  ..| „ 6| 2,860 | + 51|81 18,960 + 138 104 — 
Bradford .. .. July 80 | 4,880 | +789 | 17 £0,866 | +18,997 | 50 | — S] Leeds. oe d 6 | 7,909 |41945 | — — — 814, +2 
Brighton  .. .. | Aug. Ц 9,211 | +499 | — 19,710 — 9 — Liverpool "E es Juiy 28 | 14,144 8898 | 80 | 307,893 | + 10,827 | 108 | — 
Bristol a m "T 008 | 4395 | — — — 98 | — London C. С. oe 80 | 18,708 |+4064 | 17 | 213,966 | +41,256 | 4 +6 
: Devonport July 29 665 | + 48 | 30 15,695 | + 2,479 6 | — Manchester .. e ug. 6 | 18,820 | +611 | 18 | 226,811 | + 8,198 |1814 | — 
SDudley—Sto'rb’ge | ,, 29| 990 | + 81 80 | 25,299 | + 998 — |§|Newcastle ..  ..| „ 6| 8,965 | +214 | — — 7 | 
: Gateshead E » 29 918 | + 8,80 96,961 | + 1,262 | 1 + 3 Portsmouth. ..|July 80 | 2,229 | 4247 | — 35,858 | + 8,298 | 144 | — 
Gr'n'k—Pt. Glsgw » 29 680 | + 28 | 90 16,802; + 796, 7$ | — 5 | Salford V .. Aug. 8 | 4,242 | +116 | — 77,881 | + 6,085; 30 | — 
Oldham—Ashton » 29 579 | + 1 |80 16,812 | — 172 | 8 1 Sheffield “ө . . July 81 | 4.786 | + 98 | 18 856,938 | + 2,642 | 83 | +6} 
: Potteries .. «x » 29 | 1,748 | + 96 | 80 51,067 | + 4,468! 252 | — | Southampton ... „., 28 | 1,031 | — 77 | — — — 9 | = 
South Staffs, .. » 29 725 | --248 | 80 98,065 | — 2,568 91 -1 Е Southend-on-Sea ..| Aug. 8 #05 | +146 | 18 6,127 | — 854 @ | — 
Swansea .. » 29 599 | + 14 | 80 16,011 | + 978 — Sunderland .. i » 7| 1,786 | — 69 | 17 24.6860 + 616 21 |+1 
< Wolverham ton.. » 29 898 | — 2 | 80 11,456 | — 194 105 [+8 A eside  .. veh 3 628 | + 46 | 31 11,891 | + 2,096 | 89 |+ 4 
Saen Wool Dist. „ 99 736 | 4 203 | 30 17,828 | + 7,600; 6 | — est Ham .. * „ 4| 1,472 — |98 19,118 — 8:62 | — 
e ee „„ 29 | 4.784 — 80 | 102,280 — — |— |B|Wolverbamptoa ..| , 9 1.004 | +644 | — — — |9508; — 
Burton алкын ee › 7 506 | + 14 | 184 6,744 — — | weak Ea B. Lon. RI July 8t | 93884 | —171| 5 11,819 | — 609 64 — 
Cardiff ..  ..|July80| 9,955 | +192 17 33,261 + 985| 14 | — lin—Lucan Rly| Aug. 5| 177 | + 45| 6 + 109 63| = 
Chatham & District | Aug. 4 862 | + 47 | 31 18,188 | + 2,229 | 098 | — G. N. and City R m „ 6 991 — | 95 үә - 
Cork ce ae ee » 4 556 —416 81 14,288 — 1,781 9 ее L'pool Overh а M 99 1 — 198 6 1 87 +44 
Dover T $3 » б 870 | + 29 | 83 6,601 — 9551 8 | — Mersey Байта 5 — 


— 


rr 


Vol. 56. No. 1,394, Асасат 12, 1904.) 


THE ELECTRICAL REVIEW. 


278 


“ZONE” DYNAMOS AND MOTORS. 
By HENRY F. JOEL, A. M. I. C. E. 


(Concluded from page 204.) 


In order to ascertain the increase of efficiency and output 
dne to this last described sinuous zone coil winding, Mr. 
Н. M. Hobart, M.I.E.E., suggested that the tests should 
be made, of which the results are given below; these testa 


The construction described with reference to the two-pole 
and four-pole motor is carried further into large size dynamos 
and motors, ав shown in figs. 13, 14 and 15, up to 100 to 
500 Kw. sizes with six poles and eight poles. Indeed, 
the advantages obtained appear to inciesse as the sizes 
of the dynamos and motors are increased, and, omine 
to the suppression of the local short-circuiting currents 
under the brushes,- and the absence of sparking, the 
zone construction is particularly adapted for use with 
dynamos driven by turbines, or otherwise, at very high 


COMPARATIVE RESULTS OF TESTS.—" ZONE” ELxrcrRI0 Motor wits OrpinaBy ТҮРЕ (SALiENT PoLz) ErEcTRIO Moron. 
NovEMBER AND DECEMBER, 1902. 
Tests made by Messrs. J. Н. Horus & Co.'s Electrician, at 31, Wilson Street, London, Е.С. 
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Fic. 11.—" ZONE" Ecgotaic Мотон. 
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1 À 4 
Е‹а. 12.—Orpinagy TvPm (ЅлІтЕМТ Рогв) ELEcTRIO MOTOR. 


NOTE.—The aame armature was ured in turn in each field, it having been made interchangeable. The same brushes and brush holder were used in turn in each 


motor. The field ma 
and the same excitation expressed in ampere-turns, i. e., 2,860 ampere-turns. 


" ZONE" Exvecraic Мотов. 

Relative stzes.— As above, both same scale. 
Weights —Copper wire on field coil = 293 Ibs. 

Cast-steel in fields, poles, and onsiug = 106} lbs. 

Total weight of motor = 208} lbs. 
Output. —8ale working, 52 amperes at 100 volts, 1,400 revolutions, at 87:5 per 

cent. efficiency = 6 в H. v. 

Sparking Limit.—Calculated (Kapp) 86 amperes, actual €5 amperes. 
Efficiencies. Watts lost in field coil = 56 watts. 

Total watts taken to run motor, no load = 446 watts. 

Efficiency at 6 B. . P. = 87:6 per cent. 
Ampere · turns in fleld coils, 2,840. 


ets were both made of the same brand of cast-steel, and both had the same pole arc, same number of poles (4), same length of pole, 


OrpinaBy ТҮРЕ (SALIENT Роги) ErEOTRIO Motor. 
Relative sizes.—As before, both same scale. 
Weight«.—Copper wire on fleld coils = 46 lbs. 
Cast-steel in fields and cast-iron at ends = 281 lbs. 
Total weight of motor = 8863 lbs. 
Output, — Safe working, 86 amperes at 100 volts, 1,870 revolutions, at 84:5 percent. 
efficiency = 4 B. M. p. 
Sparking Limit.— Calculated (Kapp) 86 amperes, actual 45 amperes. 
Efficiencies. — Watts lost in field coils (100 v. x -7 a) = 70 watts. 
Total watts taken to run motor, по load = 530 watts. 
Efficiency at 4 h. H. P. = 81:6 watts. | : 
Ampere-turns in field coils, 2,850. 


== — — — — -—-— — — 


Standard type single-coil electrio motor, caat-steel 


Test made Zone“ motor, cast-steel field cores. | feld cores: 
еа | Eg. Watts _ Weights, : Watts | | Weight: | | 
output Re vs | Eu in nd Copper TM | Temp. output. Revs | Eff, in ag ‘Copper Sur | Temp. и Zone ” motor— 
| wa Ce А мкр 3 a a ТИИ | RN | ^ Twice the power, 
| Lbs. | Rise. | | Lbs. Lbs. | Rise. 75 lbe. lees weight, 
November, 1901, | | 162 808, 806 | 250 reve. slower, 
^ and . 6 11,00, 87 56 292 1064 | 93° . 110 42 168 92° | and higber effici- 
November, 1902. : | | Total 36 1.665 825 Total | , ency than standard 
| weieht* weight | type steel motor. 
| | | , = 203} lbs. | = 278 lbs | 


* With shunt coil weight only 19 lbs., total weight would be 1924 lbs. 


were carried out by Mr. Temperley, of Messrs. J. Н. 
Holmes & Co., Newcastle-upon-Tyne. 


Ета. 13. 


Additional testa were made for comparison with а standard 
type of single coil motor, and the resulta are recorded in the 


accompanying table. 


speeds, say, 3,000 to 5,000 r. p.m. At these high speeds 
it is practically impossible to construct an ordinary type 
dynamo, which will collect the current without destructive 
sparking, but with the zone construction the sparkless com- 
mutation of large currents oan be practically effected. 

Messrs. Newton, Ltd., of Taunton, have been manufac- 
turing machines under licence for the past two years, ranging 
in size from 1 H.P. to 500 Kw., designed by Mr. Н. St. Hill 
Mawdsley, M.I.E.E., whose patents also have been purchased 
by the Zone Dynamo and Motor Patents Co., Ltd. 

The following particulars relate to a multipolar machine 
recently supplied by them to H.M. Office of Works :— 

Output: 110 volts, 1,000 amperes, 500 r.p.m. Number of 
poles, 8. Parallel wound armature. Size of core, 33 in. x 
9 in.; air gap, 25. ? 

Number of armature slots, 132. 

Number of armature conductors, 528. 

Ampere-turns on field per pole, 3,450. 

Ratio of field А.т. to armature A. T., 82. 

Reactance voltage, 3°72. 

This machine was tested for six hours at full load, 
and ran perfectly steadily, and without the vestige of a 
spark, with fixed brushes from no load to fall load; the 
maximum temperature rise at the end of the run was under 
30° Е, 
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Fig. 15 shows а similar machine recently supplied to а 
central station in the South of England, the output being 
500 volts x 120 amperes, 160 r.p.m., the arma- 
ture being mounted on the shaft of a Diesel 
engine. 

Messrs. Newton find that this construction is 
` “peculiarly adapted for variable speed motors, 
where 16 is necessary to work with very weak 
fields at the highest speed. 

A 45-H.P., 230-volt motor, built for speeds 
varying from 240 to 400 r.p.m., ran sparklessly 
at all speeds, the reactance voltage at 400 r.p.m. 
being 4:2, and the ratio of field A.T. to armature · 
А.Т. being only 8. : 

Even when overloaded to give 60 н.р. at the 
high speed, tbe sparking was not injurious, the 
reactance voltage being 5°2, and the ratio of 
field А.т. to armature A. T. as low as 65. 

In addition to Messrs, Newton, Ltd., of 
Taunton, Messrs. J. Н. Holmes & Co., of New- 
castle-upon-Tyne, and also my own firm of 
Henry F. Joel & Co., London, are manufacturing 
zone motors under licences from the Zone 
Dynamo and Motor Patents Co., Ltd. Mr. 
Henry Edmunds, of Westminster, is the managing 
director of that company. 


THE COLLIERY EXHIBITION. 


(Concluded from page 239.) 


Cables and Accessories.—Cables and accessories 
suitable for colliery work were exhibited princi- 
pally at the stands of the Callender Cable and 
Construction Co., Ltd., the St. Helens Cable 
Co., and W. T. Glover & Co. Notwithstanding 
the fact that many manufacturers consider that 
the latest rales drawn up by the Departmental 
Committee, relating to electrical installations in 
coal mines, need amendment in some particulars, 
they have lost no time in bringing up their manu- 
factures to the present requirements. 

Each of the makers mentioned exhibited a 
fire resisting cable, its fireproof nature being 
demonstrated by various means. At MESSRS. 
GLOVEk’s stand photographs were shown of a cable 
submitted to the test of a Bunsen flame, which 


Sectiona! Plan Part Cross Section 
through Plug on CO 


Fia. 25.— Par ENT Sarety GATR-EN D Вох, 


apparently had no effect upon the cable. A small kineto- 
scope showed an arc playing on the outside of the cable 
without doing any damage to it. One of the special features 
shown by Messrs. Glover, was a special non-metallic armour- 
ing as applied to portable and trailing cables for use in con- 


nection with electric coal-cuttera and other portable gear. 
The covering consiste of leather strips plaited or braided on 


z^ 
e 


= . 


Fia. 15.—" Zonas” Dynamos AND Motors. 


se- 


the outside of the cable in such a way as to form a very 
flexible protection, whilst retaining the well-known durable 
qualities of leather. In addition: to cables of various sizes 
and patterns, insulated with vulcanised rubber, paper and 
bitumen, water-tight joint boxes and other such accessories 
necessary for underground work were shown. The paper 
cables manufactured by this company appear to be much 
drier than some other patterns, and do not bleed.“ 

The Sr. HELENS CABLE Co. pin their faith to Dialite," 
and had а very interesting exhibit of cables insulated with 
this special preparation. This is said to make an absolutely 
non-hygroscopic dielectric, and is capable of withstanding 
temperatures up to 350° F. A lead sheathing is not 
needed except where mechanical protection is required. A 
cable subjected to high-pressure was shown immersed in a 
glass tank of hot water to demonstrate the water-proof 
nature of the insulating material. Methods of supporting 
the cables were shown, cables being hung from sprags 
by means of leather thongs, and a very effective support for 
armoured pit cables was also shown. (See fig. 24.) This 
consists of a tapered wrought-iron stirrup, containing a split 
wood plug bored to a suitable size to receive the cable. 
The iron sheathing of the cable is first opened out and 
laid over the top edge and sides of the conical wood 
plug, which, together with the cable, is then dropped into 
the iron support. The weight of the cable is thus taken by 


` the sheathing, the centre opening round the cable being 


filled with bitumen. We have had experience with this 
type of suspension, and have found it to be quite satis- 
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factory. Our readers will remember that an arrangement 
almost identical with this was described by Mr. T. C. Faters 
in our issue of August 21st, 1903. | 

Water-tight joint boxes, cable fittings and switches were 
also shown, a special feature being an enclosed water-tight 
gate-end switch suitable for fiery mines. There are several 
ingenious points about this switch, which is so constructed 
that it is impossible for anyone to remove the lid of the 
switchbox without first opening the circuit, and the circuit 
cannot be closed again until the lid is replaced ; it is also 
impossible to disconnect or connect up a trailing cable whilst 
the switch is on. Fig. 25 shows details of this switch. 

The CALLENDER Co. had an elaborate display, including a 
sectional model of a pit shaft, in which various methods of 
suspending and supporting mining cables were demonstrated. 
A room was also fitted up to represent an underground work- 
ing, cables being fixed or suspended in various ways to the 
roof and sides, ` 

A special form of clip has been recently introduced 
by this firm to meet the new mining rule regarding the sus- 
pension of cables. Ву this rule the cable must be во sus- 
pended that it will easily fall away from the support in the 
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from series transformer for the compounding; р р, Excitation 
from shunt transformer. 


Fic. 26.— RESULTS OF COMPOUNDING TEST. 


event of a fall of roof. The clip consists essentially of two 
parts, namely, a spike hanger which is driven into the wall 
or prop, and a clip which is hung with the flexible jaws 
pointing in the direction of a “ fall,” so that in the event of 
anytbinz falling down on the cable it would be forced out of 
the jaws. - 

Among other accessories shown was tbe CALLENDAR-WARD 
fuse box, the essential feature of which is that the opening of 
the box switches off current from the circuit. The fuse clips 
are carried by the hinged lid. so that when the box is opened 
a fuse can be replaced without fe:r of touching any live 
parts. 

A variety of water-tight boxes suitable for underground 
work was exhibited. 

An enclosed switch, shown by Messrs. Davis & Son 
(DERBY), LTp., has some points of novelty. This has also 
been specially designed to meet the new mining regulations, 
and is illustrated herewith (fig. 28). It will be seen from 
the illustration that the switch works on the toggle principle, 
giving avery quick and wide break on opening the circuit. 

Miscellaneous. There were many exhibits of a somewhat 
general nature, having no special connection with colliery 
work. Mention might be made of an over-compounded 
three-ph ise revolving-field generator at the stand of MESSRS. 
WiTTiNG, ÉBORALL & Co. This is wound on the Heylaud 
system, and is designed to give constant voltage at the far 
end of a line for all loads, irrespective of the power factor. 


The field coils are cunnected up to form four or more parallel 

circuits, the free ends being taken to the segments of a com- 
mutator fixed on the shaft. 'This commutator takes the 
place of the usual slip-rings and direct coupled exciter. The 
segments are interconnected by low-resistance metal strips. 
The function of the commutator is to convert the three- 
phase current into a uni-directional one in the field 


Fig. 27.—BOILER CIRCULATORS. 


windings. Absolute sparklessness, perfect parallel running, 
and any desired degree of compounding are the advan- 
tages claimed for this machine, together with a constant 
bus-bar voltage on a varying inductive load. The 
curve (fig. 26) shows the results of a compounding test. 
Controllers and high pressure switchgear of the oil-break type 
were also shown by this company, the latter being of very 
massive construction. The contacts are of the vertical oone 
type, the cone being of gun-metal. The contact fingers are 
of springy copper, with heavy copper faces, and are readily 
renewable. The density of current on each face is about 
100 amperes per sq. in. The insulators are of porcelain, 
corrugated where outside the oil case to present long leakage 
surfaces. The whole of the working parte are immersed in 
а single oil tank of sheet zinc lined with teak, the tank 
being sub-divided into three divisions by means of teak 
partitions. | 

In the_ Boiler Section, Messrs. Babcock & Wilcox, the 
Stirling Boiler Co., Messrs. Meldrum Bros., Ltd., and Mesars. 
Cochran & Co., all had interesting exhibite, and we might 
refer briefly to the apparatus sbown at the stand of 
Circulators, Ltd. This is an apparatus designed to promote 
longitudinal circulation іп croes-tube boilers of the Lan- 
cashire type. The apparatus, which is shown in fig. 27, 
consists essentially of a series of hoods fixed at the top and 
bottom of the cross tubes by means of bolts passing through 
the tubes. A glass model of the arrangement was shown, by 
which it was seen that the water passing up through the tubes 
was driven longitudinally along the outer surface of the 


P Fia. 28.—Davis Ехсгозвр Swrrca. 


flues, tending to clear the latter of steam aud to promote 
evaporation. The oblique arrangement shown in the 
flue is a patent * deflector’ for regenerating the flue gases." 
By its use a saving of 6 per cent. in fuel consumption is 
said to be effected. According to tests that have been made 
on ап Adamson boiler 20 ft. long, with two cross-tubes in 
each furnace, the evaporation from and ast 212? F. was 
without the circulator 8°04, and with the circulator 
\ 
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8:59]bs. According {о а 9 hours’ test ona 30 ft. x 7 ft. 6 iu. 
Adamson boiler at the Islington Electricity Works, the 
evaporation was increased by 10°6 per cent., and at the 
Leyton Public Baths on an 8 hours’ test an increase of 15:1 
per cent. was effected. 

From every point of view the Exhibition appears to have 
been a success, and it is to be hoped that the result will be to 
stimulate the application of electricity to colliery work. 


OUR LEGAL QUERY COLUMN. 


[Q sestions addressed tothe Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, $c., 
"пау be made. Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express. | 


"E Н. H.“ writes:“ I should like to have the opinion, aud, іё 
possible, reference to precedents from your legal contributor on the 
following. 

“1. Mains have been laid in certain places under a provisional 
order. Street improvements have subsequently been undertaken 
involving the removal of disconnecting boxes. and, of course, the 
cables with them. Who is legally reeponsible for the cost of such 
removal? In my case the parties are the Highways avd Elec- 
tricity Departments of a Corporation, but the argument should, I 
think, apply if a supply company and local authority were con- 
cerned also, 

* 2. I find under the Acts numerous references to mutual notice 
giving in the case of gas, water and electricity undertakings, but am 
not able to find a reference to any obligation on the part of a street 
authority to notify gas, water or electricity undertakers of their 
intention to open up cr alter streets, sewers, &c. I think there is a 
raling that the street authority own the surface only, and equitably 
ап obligation seems to lie on them to notify undertakers and 
reimburse them for any damage, &c., due to opening. 

“Т refrain from further remark, and await comment with 
interest.” 

*„* It is quite clear from the provisions of the Electric Lighting 
(Clauses) Act, 1899, Sec. 17, that if the highway authority desire to 
alter the position of or otherwise deal with maios already laid, they 
may do go at their own expense, the cost in case of difference to be 
nettled by arbitration. The Act provides that anybody or person 
may alter the position of any electric lines or works of the under- 
takers being under any street which may interfere with the lawful 
exercise of any powers vested in that body or person iu relation to 
that street or place. They must, however, give one month's notice 
of their intention, describing the proposed alterations, together 
with a plan showing the manner in which it is intended the altera- 
tions shall be made, and shall upon being required to do so by апу 
such owners, give them any such further information in relation 
thereto as they may desire. In settling any question as to the 
compensation which should be paid, an arbitrator must have regard 
to any duties and obligations which the owners may be under in 
respect of the pipes, wires, electric lines, or works, and mpy, if he 
thinks fit, require the operators to execute any temporary or other 
works, во as to avoid interference with any purpose for which the 
pipes, &c., are used so far as possible. It is also competent for the 
owners of the pipes, &:., if they think fit to elect to do the work 
themselves, and recover their expenses from the operators. 

The principles above enunciated also apply in cases where the 
supply of electric light is in the hands of a private company. In 
such a case the highway authority is bound to reimburse the cost of 
the removal to the company. 

As to the second questio», it would seem that H. Н H.“ has over- 
looked Sec. 18 of the Electric Lighting (Clauses) Act, 1899, which 
relates to the laying of electric lines, &c., near sewers, &+., or gas or 
water pipes, or other electric lines. That section proviaes tbat any 
electrical, gas, or water company shall, unless it is otherwise agreed 
between the parties interevted, or in case of sudden emergency, give 
to the local authority, or to the gas, electric supply, or water com- 
pany (ав tbe case may be), not less than three dajs' notice before 
commencing to dig or siuk any trench. This notice may only be 
dispensed with in cases of great emergency. It is conceived that a 
reference to the exact terms of this section will provide “ E. Н. Н.” 
with a satisfactory answer to his second question. 


A New Carbide Factory.— It is announced that a new 
factory for the manufacture of calcium carbide ia about to be erected 
at Innsbrück, in the Tyrol. An amount of power equal to 
8,800 H.P. is to be purchased at the price of 150,000 kronen from the 
electricity works belonging to that town. Тіс new factory will not 
be far from the existing carbide works at Matrei, which has been in 
successful operation for some years. 2 


THE ADAPTABILITY OF ELECTRICAL 
DRIVING.* 


By B. LONGBOTTOM. 


(Concluded from page 911.) 


For the sake of following out our argument by a progressive 
method, we have taken a certsin indicated horse-power at the 
engine, and worked downwards to the net result afforded by the 
two systems. In comparing an actual case, however, our fixed 
quantity would be the brake-horse-power required in the works, and 
we should work backwards from this to the indicated horse-power 
or quantity of steam required by the two systems, which would give 
the relative cost of generation for the same result. In order to do 
this, we should have to plot out the input-output curves for the 
combined plant and cables, as well as for the motors. This can 
easily be done from the tables of efficiencies given, but it would 
unneces:arily prolong the paper to do it here. 

It is evident that our example will be improved if larger plante 
are considered, and the following example, which has been worked 
ont by the latter method, may be of interest. 

It is assumed that from indications taken of the existiog 
engine, it was found that 400 effective brake-horse-power was 
required to drive the machinery. Ther, taking the case where 
three-quarters and one-half of the whole plant is in operation, we 
get the following :— 


Proportion of plant working. Ful. 3 4-load. 


Effective horse-power required by 
machines... ‘se з те 
Frictional losses between шасһїпев 
and motor-shaft... T .. 40 40 40 B. p. 
Brake horse-power at motor-shdft 440 340 240 B B. . 
Electrical input, assuming 10-н.Р. 
motors working at 3-load .. 518 400 282 wm. E. P. 
Electrical horse- power at genera- 
tor terminals, including losses 


400 300 200 B. E. p. 


in cab lens .. 537 410 285 K B. p. 
Indicated horse- power of engine 615 485 356 1. k. P. 
Against — 


By mechanical transmission, as- 

suming frictional losses ‹ qual to 

43 per cent. of the indicated 

horse-power df the engine at 

full-load ... e ivi .. 700 600 500 1 B. r. 
Or a decresse in steam used by 

electrical distribution of .. 12% 19% 29% 

It is also worthy of notice that with electrical distribution the 
size of the prime-mover is reduced from 700 to 615 1. H.. if the 
plant ів working at full-load, and from 600 to 485 1 H. P. if the plant 
is working at 3-load, so it is apparent that in electrical driving a 
smaller prime-mover can be employed, resulting in a saving that 
will go towards defraying the cost of the electrical plant. 

Ia my opinion the foregoing tables will afford a ready means of 
comparison if a change is contemplated from mechanical to electrical 
distribution, as it will only be necessary to compile a proposed elec- 
trical plant on similar Jines to the examples submitted, and compare 
the efliciency with the result of the indications of the existing 
engine. 

It is now generally recognised that where machines are in con- 
stant use, provided they are below a given horse-power—say 5 H.P. 
—grouping is the most desirable. "This method most successfully 
overcomes the great variation of power that is experienced in the 
driving of small machines, and is naturally more efficient than if a 
number of smaller motors were employed, on account of the neces- 
sarily lower efficiency (see Table No. III.), as well as more economical 
in firet cost апа up-keep. 

The greatest care, however, must be taken tbat too many machines 
are not driven from one motor, and that they are not spread over 
too big an ares, as this would only entail additional shafting, 
counter-sbafte, and belte, resulting in the distribution losses being 
greater than was the case with the system of engine and shafting. 
In Table IV. the bad examples of group-driving were purposely 
printed in italice, and in test No. 5 it is seen that a 74 вн P. motor, 
when driving three machine tools through 42 ft. of liue-shaf.ing, 
entails a lors of 105 per cent., whereas a similar sized motor, 
driving five machine tools through 150 ft. of line-shafting, shows a 
loss of 60 per cent. absorbed by friction. But if a proper system of 
metor units is employed, there is no difficulty in ootsining a high 
efli^iency. In the average engineering works, 5 B. H. . can be taken 


as the smallest unit to be used, except in special cases of isolated 


machines. or machines used for intermittent working This motor 
bas an efficiency of 82 per cent. at 2-load, aud can, therefore, be 
looked upon as an efficient power unit, In the majority of cases, 
the other useful power units can be taken as 73. 10, and 15 B B. p., 
апа only in works where very heavy materials аге handled will it 
be found necessary to have larger units, except, of course, for 
individual machine-driviog. 

Now that it bas been shown that the efficiency of electrical dis- 
tribution compares favourably with that of mechanical distribution, 


~ there yet remains certain advantages that cannot be overlooked. 


It is of the greatest importance that machinery and departments 
should be arrauged with a view to economical and increased output, 


* Abstract of paper read before tho Manchoster Association of 
Engineers, March 26th, 1904, 
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and it is now no longer necessary to arrange the machinery in 
parallel lines down the works, so that it can be driven from line- 
shafts supported from the main girders, as is the case with the best 
arranged mechanical distributions. 

Liguter structures can be used resulting in a material reduction 
in the cost of the building, thus further defray ing the cost of the 
electrical plant. 

Then the advent of portable machine tools, and other labour- 
saving devices, bas been rendered more possible by the electric 
motor, and the economies to be obtained by these methods of 
manufacture are daily becoming шоге apparent. 

Again, in new works there is always a danger with mechanical 
distribution of the power plant becoming too small as the business 
increases, with disastrous results as far ae further development is 
concerned ; but an electrical system is perfectly elastic, it being 
only necessary to put down another generating unit and an addi- 
tional panel on the main switchboard, and tuis can be done without 
in any way affecting the effi :iency of the existing plant. 

It is now possible for toe smallest user to obtain electricity for 
power purposes at a price varying from 1d. to 2d. per unit, aud this 
must be of vital importance to young firms who require their 
available capital for other useful purposes. 

Ав а conclusion to this paper, Ithought that a set of tables giving 
the fuel cost of generating electrisity by direct-:oupled steam or 
ga*engine sets, would be of interest, if only to show the figures 
Phat our steam and gas engineers are prepared to guarantee. 


REVIEW. 


Electric Lighting and Power Distribution, Vol. II. By W. 
PERREN Maycock, M. I. E. E. Whittaker & Co. 7s. 6d. 


The volume before us is, as described in the sub-title, an 
elementary manual of electrical engineering, suitable for 
students preparing for the preliminary and ordinary grade 
examinations of the City and Guilds of London Institute. 
It necessarily covers & fairly wide range, aud is dealt with 
ia the author's well-known style. 

In the early portions of the book, the principles of the 
dynamo-electric machine are fully described, and calculations 
of magnetic and electric parts are gone into as fully as is 
desirable in a book of this description. Illustrations of 
typical machine; are given, these including many well-known 
ty pes. 

Following this section of the book is a chapter on elec- 
tricity meters, those in common use being described in detail, 
including prepayment meters and maximum demand indi- 


FUEL COST OF ELECTRICAL ENERGY. 


TABLE V.—SLOW-SPEED HORIZONTAL AND VERTICAL CONDENSING ENGINES. 


DIBECT-COUPLED. 


Sor Lbs. of steam per Total lbs. of steam per *Total lbs. of coal t Cost of coal per hour, | Output of generator, Cost of current per 
engine. І.Н P.-hour. hour. per hour. pence. kilowatte. B.T.U., pence. 
Full. | 4 à | Ful. i à Fall, 3 1 Full. $ 4 Fall, 3 | à | Ful. | 3 | à 
25 | 15 | 17 | 19 | 375, 320) 238 54 46 34| 29 | 25 | 18) 147 106 64! 197 | 236 282 
50 141 1863 184 725 620 462 104 89 66 | 56 4'8 3:5 | 30 | 22 132 187 | 218 205 
100 133 153 173 1,350 | 1,160 876 193 | 166 | 125 | 103 89 | 67 60:5; 435| 26 17 204 | 258 
250 13 15 17 3.250 | 2,820 | 2120 465 405 | 303 25 217 163 | 155 | 110 65 162 197 24 
500 123 143 164 | 6250 | 5,460 | 4,130 890 | 780 590 | 48 42 32 308 218 130 156 193 246 
1.000 12 | 14 | 16 12,000 10,500 8,000 1.710 1,500 1,140 92 81 61 | 620 | 440 e 148 E | 23 
i | | t 


*7 lbs. of steam per lb. of coal. t Сол! at 103. per ton. Steam pressure 150 lbs. рег eq. in. 


ТАвькЕ V[.—HIGH-sPBED VERTICAL CONDENSING ENGINES. DIRECT COUPLED. 


Ss — —— e —- —— — — ils -——- — - — — — — mE —— - -— 


1. H. P. | 


of Lbs. of steam per Total Ibs. of steam * Total lbr. of coal Cost of coal Output of generator Cost of current 
engine I H. p.-hour. ' per hour. per hour. per hour, pence. in kw. per B. T. U. 
Full. 3 | 4 Full. 1 4 | Fun. i a | кш. |. 1 | Full { | 3 | Fall | i 3 
25 21 415 22 5 525 403: 282 75 58 40 4 31, 22, 15 107 64 266 29 | 314 
50 | 20 205 | 21°5 1,000 770 538 143 110 77 75 59 41 | 31 22:4 | 13:6 242 | 263 3 
100 19 195 205 1.900 1,460 | 1,025 272 210 147 | 145 | 11˙2 79 | 625 | 455, 28 282 246 282 
950 17 25 |1775 |1877 4,320 | 3,330 | 2,340 618 477 435 | 33 25:5 18 161 107 | 72 205 | 228 25 
500 |165 17 18 8 250 | 6,380 | 4,500 | 1,180 910 614 | 63 48:5 | 345 | 326 236 149 193 | 214 232 
1,000 160 1165 17˙5 16,000 | 12,370 | 8.750 | 2,290 | 1,779 | 1,250 | 133 95 67 655 475 298 ; 2203 72 | :225 
1,000 | 13:5. 14 15 | 13,500 10,500 7,500 | 1,930 | 1,500 | 1,070 |1035 | 805 | &75 | 645 467 290 ‘161 | ‘172 , 198 
t | ! ' 
Basis.—* 7 lbs. of steam per Ib. of coal. Coal at 10s. per ton. Steam pressure, 160 lbs per sq. in. 
са | TaBLE VII —Gas Encines. DIBECT-COUPLED. 
$ Town gas (heat value, 700). Producer gas. | Cost рег B.T.U. in pence. 
T — WO S 3 эй ый ua, ee, ee ы”, on ae Ge Pee See eS А24 = жут бы — Ae Б ыл TOR ö = 
- E Total oubic feet Cubio feet per TE Total fuel | Lbs. of fuel per | * Town gas * Dowson gas. € Mond gas. 

3 7 £ per hour. kilowatt-bour. = М рег hour (1bs.). kilowatt-hour. gas. Anthracite coal. | Bituminc us coal. 
Е : 
к | $E full. 3 | 4 |Ful| 3 $ | 8 8 Full. 14 à | Foll. | 3 | 1 |Full.) j à Fui. | 1 Tull. 3 | 4 
2) - -—¶VLĩgA NEN ЖЫЛ UR. „%%% PP 

| | 
30; 18 374 296 | 2311249 263308 93 | 267 | 212 | 165 | 171, 1:88 | 2:2 6 63 | 74 238 | 252 295 057 06 71 
45 125 575 460 358; 23 245 286 9 414 33 | 267 | 165 176 206 55 59 69 221 236 278053 057 066 
90; 12 1.095 875 | 670219 23˙3 268 86 | 786 | 647 | 48 1:557 | 1:67 | 192 | „3 756 | 664 1721 224 257 05 7054: 062 
175 12 1.130/11,700 1,2961 21°3 22 7 25 8 | 86 1525 | 122 | 92°5 | 1°52 | 163 | 185 | 51 | 54 662 204218 248 049 052 059 
590 «ss | 95 б T буз 255 ез 75 |391 316 241 13214 161 | * is .. 1:177: 188 216 042 045 052 
1000- lx LL ele . | 75 |780 622 | 473 |13 . » 


x 17 185 213 042 044 051 


Basis.—* Gas at 2з. per 1,000. + Coal at 258. per ton. § Coal at 68. per tou. 


The steam tables bave been compiled from date kindly supplied 
to me by Mr. George Saxon and Mr, W. Stead, and the gas-engine 
table from data reccived from Mr. H. N. Bickerton, to which gentle- 
men I take this opportunity of conveying my best thanks. 


Tower Wagons,—The tenders of Messrs, S. Rawlinson 
and Boos, Blackbarn, have been accepted for Tower wagons of the 
screw elevatiog type, by the, Brush Electrical Engineering Oo., the 
Swindon Oorporation, and the Derby Corporation, 


cators. Most of this chapter is, of course, based upon 
makera’ descriptions and is fully illustrated. 

Following this, the author treats of electric motors, first 
of all describing the general principles, and giving the ut un! 
rules for finding the direction of motion. Questions of 
torque, speed and power ure explained, and the essential 
differences between sbunt and series motors are given. 
Starting aod regulating switches also receive adequate treut- 
ment. In this chapter are alternating current motors, both 
of the single апа polyphase types; illustrations of well. 
known designs and types are shown, 
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In Chapter XV. is a fairly comprehensive treatment of 
accumulators, the general principles being first of all ex- 
plained, and afterwards various types deecribed and illus- 
trated. Diagrams of switchboards in which accumulators 
are included are also given, and the method of employing 
boosters for cbarging is shown. 

Chapter XVI. treats of transformers, and the same 

method is followed, namely, of first describing the general 
principles, and afterwards showing the various ways in which 
transformers are used. In this chapter are also included 
rotary transformers or motor-generators, and reference 
is made to the Nodon valve and the Qooper-Hewitt 
rectifier. Ferranti's rectifiers are also fully described and 
illustrated. | 

In Chapter XVII. we have a résumé of the systems em- 
ployed for transmitting electrical energy from generating 
Rtations, including the general arrangement of the switch- 
board, and a few pages on cable laying. 

The book f& well illustrated throughout, there being no 
fewer than 407 figures in a book of 673 pages. The descrip- 
tions throughout are generally clear, and where the author 
keeps to those points with which he is familiar, the matter 
is fairly accurate. For much of the information he has 
necessarily had to rely upon the makers of the various appa- 
ratus described, and it is chiefly in those portions of the 
book dealing with practical points in the application of 
dynamos and motors to common purposes that the author 
gets seriously astray. Оп page 8 we find a sentence which 
is met with in most books of this nature, to the effect that 
series-wound dynamos are generally used for series arc 
lighting. "This expression has been handed down from book 
to book, copied and re-copied, by various authors, whereas 
modern every-day practice falsifies the statement. The 
author himself, on page 9, contradicts it, by saying :— 
* Special dynamos for series arc lighting are not very much 
used nowadays, the general practice being to run the lamps 
in series groups of 2, 3, 4 or more, off the ordinary constant 
potential mains." Why repeat, then, the effete expression, 
“ Dynamos for series arc lighting are generally series- 
wound” ? 

On page 11, the usual and absurd hairpin characteristic 
curve of a shunt dynamo is given, although the author tells 
us that, in this instance, the lower half of the hairpin is based 
on imagination, and not on observation. In giving various 
diagrams of connections for machines connected in eeries 
and parallel, the author shows two series dynamos in 
parallel, and describes the method of paralleling them. The 
equalising switch is connected between the brushes of the 
two machines at the armature ends of the series coils, just 
as ів done in compound-wound machines. When one machine 
is running, it is necessary, во the author tells us, to close the 
equalising switch, causing part of the current to flow 
through the field of the stationary machine, which can 
then be run up to speed and switched intocircuit. He 
appears to overlook the fact that, the moment the equalising 
switch is closed, the presspre of the running machine will 
drop to half its voltage, and all the arc lamps on this 
machine circuit will go out. The only way in which two 
series-wound machines could be satisfactorily.run in parallel 
would be by coupling them rigidly together, and connecting 
them electrically, so as to work the two machines as one. 

The next mistake we notice is on page 40, where a 
deecription is given of a method of running compound- 
wound dynamos in parallel. The author tells us that the 
compound coils must be short-circuited before the machines 
sre paralleled, and the short circuit removed afterwards. 
He further tells us that compound-wound dynamos are 
rarely used in series, All this, of course, is pure nonsense. 
All that is required isan equalising switch for two machines, 
or one for each machine when there are more than 
two. Ав to the other point, compound-wound machines 
are very frequently used in series. Then we are told, 
a few paragraphs further on, that there is a liability for 
the dynamo to reverse when the magnets are made of 
wrought-iron, owing to the low retentivity of the iron. It 
is, obviously, impossible for any dynamo to reverse itself, no 
matter how soft the iron. 

On pages 53 and 54 an elaborate calculation, is given for 
finding the “ total resistance" of an armature winding. 
It is, of course, quite impossible to measure this resistance 


in a closed circuit armature, the resistance measpred between 
the brushes being a quarter of the value in question. 
It is difficult to see, therefore, why he uses the term *' total 
resistance,” and goes to such trouble in showing how to cal- 
culate it. 

In discussing the heating of dynamos, the author rightly 
says that overheating may take place in an armature when 
no current is being taken from it, owing to the short- 
circuiting of a coil to the armature core, due to defec- 
tive insulation. Не might also have added that the 
heating would take place just the same if the coil became 
short-circuited on itself, although the insulation of the core 
might be intact. 

The author, on page 60, says that high-speed engines are 
best for direct coupling. High speed is, of course, a relative 
term, and depends also upon the size of the machine; there 
are a good many central station generators running at what 
ів а comparatively low speed, say, 90 r.p.m., this applying 
more particularly to large traction generators. 

On page 70 is given a Hydraulic Analogue to Illustrate 
an Alternating Current; a small water-wheel is sbown in 
the closed circuit of a pipe filled with water, and we are told 
that if this water-wheel be rotated first in one direction and 
then in the other, the flow of water in the pipe will be 
first in one direction and ‘then in the other. Thie would 
certainly not be the case with the arrangement shown, in 
which both inlet and outlet are from the tips of the blades. 
In fact, there would be no motion of water whatever in the 
pipe, no matter which way the wheel revolved. The analogy 
criticised by the author on page 74 is, if. not a good one, 
certainly better than that given in the book under notice. 

A Parsons alternator may have two poles, although the 
author on page 167 limits it to four poles. In fact, the 
wording makes it appear that any Parsons alternator must 
necessarily be a four-pole machine. 

The author's explanation of torque, on page 321, is 
incorrect, as in the equation given to represent torque 
there is no expression for the radius of the armature; the 
author, in fact, draws no distinction between torque and 
tangential force, and therefore goes entirely astray. 

In discussing motors, too, the author occasionally gets & 
little beyond his depth, this applying more particularly to 
his description of compound wound motors, so called, iu 
which the series winding is opposed to the shunt. He dis- 
cusses at some length the disadvantages of this arrangement, 
finishing up in the usual way of inexperienced authors by 
saying that compound wound motors are not much used. 
As a matter of fact, compound wound motors are very largely 
used, but the series winding helps the shunt, as it does iu the 
compound wound dynamo. 

What, by the way, does the author mean on page 338 by 
a "separately excited motor?" Surely all motors are 
separately excited; we have yet to see one which is self- 
excited. 

Dealing with three-phase motors, the author gives a some- 
what lengthy explanation of the method of reversing the 
direction of rotation. Thus, on page 427, we have the 
following :—“ With a 3-phase motor, two of the phase 
connections must be interchanged, and the connections of 
their field windings reversed. Thus if in fig. 239 we 
cbange poles 2 and 5 over from phase C to phase B, and 
poles 8 and 6 from phase в to phasec; and at the same 
time reverse the connections of the field windings so as to 
reverse the polarities, we shall get, a reversal of rotation.” 
What a very complicated process it seems! But the student 
need not be alarmed, as, in practice, all that is necessary is 
to reverse two of the three line wires, and the thing isdone. As 
to starting a three-phase motor. this is not quite so simple 
as would appear from the author's explanation on page 425, 
namely, the method of placing а choking coil in each phase 
circuit of the field. When this is done, the chances are that the 
motor will not start at all against a load until most of the 
choking coil is cut out, as, under these conditions, the 
current neceseary to start the machine may be from three to 
six times the full running current, owing to the fact that the 
torque of the motor is reduced in proportion to the square of 
the impressed voltage. 

On page 558 a diagram and description of a feeder 
booster are given, that is, a booster intended to make up for 
the drop in voltage at the end of a long feeder. The author 
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clearly does not understand the method in which series- 
wound boosters are used. А series-wound motor is shown 
connected in one uf the feeders. This drives a shunt-wound 
dynamo, which is joined across the lines. At first sight it 
looks as if there were a mistake in the diagram, and that 
the booster is on the wrong side of the motor. But no, it 
is quite a» intended by the author, who thus describes the 
action :—' Here the self-regulating action of the booster 
will be apparent. The greater the current drawn through 
the feeder cables, the greater will be the tendency for the 
pressure to drop; but the machine will counteract this 
tendency, as its speed will increase with the current.” 

To show the absurdity of the arrangement, we have only 
to consider what will happen when no current is passing 
down the feeder. The series motor and the generator will 
be, according to the author's argument, at rest, the armature 
of the latter short-circniting the feeders. Again, аз the 
motor gets up speed it will put a back E. M. F. in the feeder 
circuit. Asa matter of fact, it will not act as a motor at 
all, but as а back E. M. F. generator, driven by the shunt 
machine, and will thus lower instead of raise the voltage. 

Most of the inaccuracies pointed out above would not be 
obvious to the ordinary student, making it all the more 
necessary that attention should be called to them, seeing that 
the book is intended to prepare students for examinations. 

Throughout the book we find repeated references 
to other booke by the author. This would not be 
objectionable if tbe author gave other referer ces as 
well; for example, in discussing the maximum demand 
system, the reader is referred to the author's articles 
on the subject in the ELECTRICAL REVIEW; at least, he 
might have been referred, also, to the writings of the 
originators of this system. The value of the book would 
have been greater, had the author confined himself to those 
portions of his subject with which he is acquainted. 


PRACTICAL ELECTRICAL TESTING IN 
THE NAVY. 


BESIDES the electric light installation and such permanent 
circuits as belle, telephones, and fan circuits, with which a 
modern battleship is now equipped, there are a great many 
temporary electrical fittings which have to be rigged up from 
time to time iv order to serve an immediate purpose, after 
which the whole system is taken down, pulled to pieces, and 
stowed away until it is next required, either to perform the 
same duty as before, or a totally different one, as necessity 
ariges. 

The torpedo staff on board ship have a certain fixed allow- 
ance of stores supplied for definite purpcses, and with these 
stores they must make shift to do whatever may be required 
in the electric line. 

Thoroughly imbued with the healthy spirit of departmental 
rivalry, the torpedo lieutenant considers it a point of honour 
with his staff and the torpedo school to uphold the tradition 
that Бе word “can’t” is not to be found in the teaman's 
vocabulary ; and, be'ore all things, it must be remembered 
that the torpedo lieutenant is a seaman. 
is often hard put to it, in the endeavour to make bricks with- 
out straw. 

In such difficult'es, and under similar circumstances, have 
the members of the stuffs in the torp do schools Defiance and 
Vernon been situated ; and to their judgement the modification 
and selection of instruments and gear most suitable for use 
at sea are due. To begin with, every piece of electrical gear, 
and every instrument supplied by the contractors, have had to 
undergo examination, aud in most cases a practical test, by 
а naval officer attached to the Yard, before they are passed as 
fit for use on board ship. 

Thus, all electric cables have been accurately tested for 
, insulation and continuity shortly before issue, and the results 
in megobms and fractions of an ohm, respectively, noted in 
а а which holds the complete history of each individual 
cable. 

The cables are usually made up in drums containir g 
lengths of 1,000 yards, and in this manner they are stowed 
in their аршы! places. 


* 


Thus it is that he 


[4 


IIenceforward actual measurement practically ceases, the 
knowledge of its value between certain limita being all that is 
required for practical purposes. 

Tests are always applied in a certain order, for obvious 
reasons which exclude the necessity of doubtful conclusions. 

There are three general testa invariably applied before а 
circuit that bas just been fitted is considered complete ; these 
are :— 

1. Test for non-contact in order to ascertain that there is 
no direct short circuit. 

2. Test for continuity to muke sure that with the switch 
on there is a complete circuit. 

3. Test for insulation which shows that the insulation is 
sufficiently good for practical purposes. 

For these tests a form of Daniell cell is need, permanently 
connected with a galvanometer. That used for the first tw» 
tests is of the Minotto form, consisting of a cylindrical 
ebonite container some 5 in. deep by about 4 in. diameter: 
into the bottom of this is placed a shallow copper dish of 
the shape of a flat box with a lid, and with a circular hole cut 
іп the top. This dish is packed with crystals of copper sul- 
phate, and it will be noticed that the construction of this 
copper element admits of considerable tilting of the cell 
before there is danger of the solution of copper sulphate 
reaching the zinc plate above. 

Over this copper dish is then placed a large disk of felt 
or fearnought, an insulated lead having been soldered to the 
copper and led up to the top of the container along the side 
of the latter. The cell is next packed with coarse grain 
sawdust to a depth of about 3 in., another fearnought disk 
is placed over this, and a substantial block of zinc surmounts 
the whole. 

An ebonite top fits nicely into the container, aud leads 
insulated with rubber are brought up through holes to ter- 
minals, the copper going to a thumb screw, while the zinc 
lead terminates in the nipple of a key. 

Held in by two screws, the galvanometer fits into a circular 
recess cut in the lid; it has terminals on either side of its 
brass case, во that it can be entirely disconnected from the 
cell if required to be used separately. In the ordinary course 
of affairs one terminal is joined by a short lead to the base 
of a key corresponding to the nipple in connection with the 
zinc, We have now a complete circuit from the free ter- 
minal of the galvanometer, when tbe key is pressed, through 
the cell to the terminal attached to the copper dish. 

The whole is mounted in a leather case, with а shoulder 
strap for portability. 

When required for use the cell is taken apart, the saw- 


dust saturated with water and replaced, and the free terminals 


are put on short circuit, with a piece of metal under the key 
for half an hour, during which time a feeble current, due to 
local action, will have separated some of the copper out of 
the weak sulphate solution, and dilute zinc sulphate will 
be left in contact with the zinc. ' 

The connection between the free terminals is now broken, 
and the cell is ready for any work it may be called upon to 
perform within the next six months, after which period a 
fresh supply of copper sulphate and new clean sawdust will 
be required ; all traces of a copper deposit also should be 
Scr» ped from the zinc block. 

The variety of uses to which such an instrument may be 
put is astonishing considering its s'mplicity ; it makes а 
good practical standard of voltage, giving an unimportant 
fraction over unity, while it can be used to furnish & minute 
but steady current. The galvanometer consists of an 
ordinary magnetised needle moving within a flat coil of 
20 ohms resistance, and pivoted between jewels ; a pointer 
of ebonite moves over a graduated face, and thus gives some 
idea of values, thougb, being equally divided, the reading is 
not strictly direct. When newly charged, a swing of 80° 
should be shown on short circuit, and under these conditions 
the combined internal resistance of galvanometer and cell 
Should be about 50 ohms, the resistance of the cell varying 
in accordance with the degree of saturation and depth of 
sawdust ; this may be anything between 20 and 40 ohms. 

And now as to the special applicability of such а cell 
for naval purposes : first and foremost it must be capable of 
testing detonators without the slightest danger of firing them, 
for, under circumstances of war, one cannot afford to have 
а miss fire due to defective fuses or bad connections, and 
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circuits actually fitted ready for service must be tested us 
they stand. 

It requires about }-ampere to heat sufficiently the wire 
bridge in the various descriptions of naval fuse, and tbere- 
fore the margin of safety is ample, seeing that, under the 
most favourable conditions, the cell is oLly capable of putting 
out pth. 

The next thing to be inquired into is the sensitiveners of 
the instrument; this, agsin, is simple, for a perceptit le 
deflection is created throngh 1,000 ohms external resistarce, 
whereas, in all ordinary work, the continuity resistance 
should lie within about 10. Hence, in testing for continuity, 
a deflection of at least 70° is required before the circuit is 
passed as satisfactory. 

A permanent magnet is supplied with the instrument, ard 
fits into a little case on the leather strap ; by the ekilfal ute of 
this, inserted in the leather mounting at a position previously 
marked by trial, the instrument, may be rendered consider- 
ably more sensitive, the object being, of course, to reduce the 
controlling field of the earth, and thas a high degree of 
insulation may be tested. 

Again, this combination of Daniell cell and galvanometer 
comes in handy for testing the efficiency of each indiv.dual 
cell in a battery, in case it should fall under suspicion. 

Leclanché cells are universally used in the Navy, and by 
opposing the E.M.F. of the cell to that of tbe test battery, a 
good idea of its condition can be obtained, especiully ав 
the deflection being abcut 45°, the nexdle is then in its best 
position for detecting t mall differences. 

арро, therefore, with one of these instruments slang 
over his back, the ** seaman torpedoman " as he is designated, 
can go anywhere, and do most things with a circuit; he cau 
use it as a poie tester, find the entrance and exit of any 
particular lead in a complicated bell or telephone circuit, 
which cannot be traced through bulkheads and watertight 
glands, he cam detect any serious fault and form a rough 
estimation of its extent. 

There ie, however, another form of test battery which is 
designed for high insulation testing, such as is necessary for 
submarine work and mining, where it may be necessary 
to have a battery’ of many cells on open circuit for 
weeks together, and where a comparatively low insulation 
would result in running the battery down. It consists of 
a wooden box about tke size of an ordinary schoolboy's 
writing desk, containing six Minotto-Daniell cells of rquare 
shape and of about one-quarter the capacity of the cll pre- 
viously described. 

The cells are all joined in series, but «ach zinc is also 
connected to a separate brass b'ock in a switch facing the 
operator, во that any number of calls msy be put сп, from 
one to six, as required. 

The galvanometer supplicd with this box is considerably 
more sensitive; it һава resistance of 1,000 ohms, and instead 
of an ebonite pointer, the pointer is in this сьве made of stecl 
watch spring and magnetised in opposition to the lower one, 
so ав to form an astatic system in part, though the lower 
magnet is sufficiently strong to preserve a meridional position. 

These аге the two pieces of apparatus with which almost 
the whole of the really practical testing iu a man-of-war is 
carried out; they are admirubly adapted to the purposes 
for which they are supplied, and with them, in the cramped 
quarters of a boat loaded with heavy mines and coils of 
cable, sharing such scant protection from spray and bud 
weather as the tail of а teaman's oilskin can afford, knocked 
about in transportation, yet suffering no material damsge, 
very efficient tests can be swiftly carried out on the spot. 
They are simple to use in their elementary functions; only 
the slenderest knowledge of electrical principles is required. 
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Compiled expressly for this journal by W. P. THOMPSON & Co., Electrica] Patent 


Agents, 322, High Holborn, London, W.C., and a$ Liverpool, to whom all. 


inquiries should be addressed. 


16,393. A new or improved automatic electric cut-out switch.” 
Javaux, July 25th. 

16,395. An improved combined electiio switch ard lampholder.” С, E. 
HUNTER, July 25th. (Comylzte.) 


E. J. 


16. 96. Imrroved method of producing sino from sulphate solutions by 
eleotrolyris.“ C. D. A&£L. (Siemens & Halske, Aot. Ges., Germany.) July 
2th. (Complete. 

18,408. ''Improvements in at d reliting to electric circuit controllers, espe- 
eially applicable in connection with the governing of elastic fluid turbines." 
Tee Brits Tuomson-Hovuston Co., LTD., Tur Warwick MaauiNEEX Co., 
LTD., and F.SaxckLsoN. July 256). 

18.409. Improvements in and relating to electric measuring instruments.“ 
Тик BRITISH " нолвон-Носвтон Co., тр. (The General Electric Co., United 
States.) Jury Зи. 

16,410. “ Improvements in and relating to electric measuring inatrumente,” 
Тнк BnuirisH 1 104503-HovsTON Co., LTD. (The General Electric Со. United 
States.) July `5, 

" шш. “ Improv: ments in electrically-driven winding engines.” А. Raxr. 
uly 25th. 

16,422. “І nprovements in the manufacture of electrical resistances.” ELEC- 
TRIC EQUIPMENT & SECURITIES, LTD., and C. Rvzicua, Jaly 25th. 

16,423. ‘*Imp-ovemente in the manufacture of electrical resistances.” ELEC 
тке Equipment & SECURITIES, LTD, asd С. Ruzicxa. July 26th. 

164:4. “Improvements in the manufacture of electrical resistances.” 
ErEcrutc EQUIPMENT AND BECCRITIES, LTD., and C. Ruzicka. July 25tb. 

16,425. Improvements in the manufacture of electric i ce 
bod e. ELECTRIC EQUIPMENT AND SeEcuRiTigs, LTD., and C. RuzicxA, 
July 25th. 

16,426. '"Imnrovements in and relating to contact breakers for induction 
со:18." Е. К Brrr and Н. W. C. Cox July 25th. 

16,147. Improvements in electric twitches for use in pole changing." 
J. Y. Јонкѕох. (Voigt & Haeffner Aktien-Gesellschaft, Germany.) July 25th. © 

16479. “Improvements in telephone repeaters.” G. W. KnETZzINGER,. July 
46th. (Complete.) 

j YE * Improvements in or cont ected with electric aro lamps." J. Bnocxix. 
uly v6uh. 

16,459. "Improvements in or relating to apparatus for controlling electric 
ignition currents of internal combusuon engines.” Нсмвев, LTD., and 8. E. 
Нагкокр. July 26th. | 

165.9. “Improvements in telephone directories.” Е. Drowns. (Date 
applied for under Patents Act, 1901, January 29th, 19/4, being date of 
a; plication in United States.) July 26th. (Complete.) 

16,579. "Improvements in incandescent electric lamps.” 
July 27th. 

16,581. “Improvements in electrical binding screws or terminals." M. 
Восснат. (Date applied for under Patents Act, 1901, February 15th, | 
being date of spplicauon in France) July th. (Complete.) 

16.5900. Improvements in and relating to supporting devices for electric 
fan-.“ S. G. Leacn and E. BEkGTHEIL, July 27th. 

16601. * Improv. ments in telephone central station systems." G. LAMBERT, 
July 27th. 

18,608. Improvements in or relating to electrio aro ]атра.” A. D. Jones 
and іне Јлмоск Arc Lamp AND Exectric Co., Lro. July 28.0, 

16.608. ‘Improvements in or in connection with ‘means for electrically 
operating type-writing machines." S. Н. НЕумоор. July 28th. 

16,618. ‘Improvements in electric time switches.” D. J. STEELE and С. 
Knarr. July: Sth. 

16,39. " Improvements in electrio switches.“ С. Вмітн. July 28th. 

16.653. Improvements relating to startink switches for electric motors.“ 
STOTHERT & Ртг, Lro., and W. Pirr. July th. 

16.f62. Improve mente in electric motor- control systems." THE BRITISH 
T 5 Co., LT». (The General Electric Co., United States.) 

uly ıh. 

16,063. ‘Improvements in electric meterr.”” TRE BRITISH THOMSON- 
Hovston Co., LTD. (The Genera! Electric Co., United States.) July 28th. 

16,664. ‘Improvements in starting resistanc:s for electric motors.” THE 
Britis THoms. х-Нооьтом Co, LTD. (The General Electric Co., United 
States.) July 28th. 

16,667. Im pre veme nts in aro lamps.“ W. R. Кіров. July 28th. 

16.719. A self-acting guide for trolley- wheels of electric cars to facilitate 
catching the оте head line in the groove of the trolley-wheel.” A. BERKSIIInE 
and P. B. Warsu. July 29th. 

16,728. Improvements in compounding dynamo-electric machines for three- 
wire systems.“ ALLGEMEINE ELEkTRICITATS-GESELLSCHAFT,. (Date applied for 
under Patents Act, 1601, Jusy 31st, 1903, being date of appiication in Germany.) 


В. A. GLL. 


July 29:h. (Coinplete.) 


16.729. “In provements in contact-ehoes for electrically-propelled vehicles.” 
THe British Тномвох-Носвтох Co., LTD. (The General Electric Co., United 
States.) July 29ch. 

16,748. Improvements in or relating to electrolytic electricity meters.“ 
C. О. Bastian, July 29th. 

16,762. An improved method and means for joining together the ends of 
telegraph wires and the like." G. E. SCHMIDMER, July29th. (Complete.) 

16,764. ''Improvements in electric switches." J. Y. Јонмьох. (Voigt and 
Haeffner Aktien-Gesellschaft, Germany.) July goth. | 

16,769. ** Ар overhead trolley wire cut-out.” F. Epwarps. July 30th. 

16,801. “A self-restoriug intet-con munication telephone." G. H. FREEMAN 
and B. Pearce. July Зл. 

16,814. Electric installation for transmitting the time." D. PERRET. July 
80th. (Date app'ied for under Patents Act, 1901, August 11tb, 1908, being date of 
application in Switzerland) (Complete.) 

16,85. Armature «cnnec.ion for motor electricity meters.“ 
July 80th. (Comple-e ) 

16,620. ' Electric winding-up device, for clocks and other chronometrical 
instruments with or without clockwork.” J. B. J. BALLIN. July 80th. 


J. GEYER, 


'" (Complete.) 


16,837. "Improvements in connections for electric conductors, more 
especially intended for use with ‘earthed’ pipes or pipes for protecting eleo- 
t- ical conductors." J. Y. JouNsoN, (Hartmann & Braun Aktien- Gesellschaft, 
Germany.) Juiy 80th. 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. Р, 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, ров? 
free, 9d. (in stamps). 


1903. 


ELECTRIC SWITCHES AND FUSES AND Boxks FOR THE SAME. Callender's Cable 
and Construction Co., Ltd., and Ward. 11,554. 

ELycruic al. PowkrR Factor Inpicators. E. A. Carolan. 
Elect ic Co., United States.) 11,726. May <2nd. | 

IMPROVEMENTS IN ELECIRIO Switches. E. A. Carolan. (The General Electric 
Co., Uuited Staes ) 11,728. Мау 22nd. 

Mraxs FOR ELECTRICALLY IGNITING MINERS’ LAMPS. 11,894. 

. May 25th. = 

Brvsnes ron DyVNANMOG- ELECTRIC MAC HINES OR THE LIKE, H. H. Lake. (Soc. 

An n, le Carbone.) 12,109. May 80th. 


(The Genera 


W. Best. 
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5 ва Glu, Recorder (u) .. 2833 THE annual deficit of the Telegraph Service is a fruitful 
тре ае Caneate (Шыг) NP dE 1 5 source of tribulation, and is sometimes used for comparative 


Institution of Electrical Engineers :— 


Motor-Starting Switches and R asistancos бш.) . 287 Pürposes in a manner which is, to say the least, misleading. 


A Piles for ае et 2 Hs: The Daily Chronicle of the 11th inst. is impelled by the 
Parliamentary oe. aes : - 2 290 recent discussion of the Post Office vote in the House of 
. Oorrespondence Au *. 29) . " 
The Presidential Address at the British Association ... ... 292 Commons to suggest “that the present is a convenient 
Business Notes . 292 e "ENT" н , 
Mears. ; Siemens Brothers. & Со New Y Manufactory i at Staf. ы opportunity for inquiring into the why and wherefore of this 
æ ford (illus.) : és ” | Pee " 
Electric Tramway А дыы з d o o шн annual loss.” Our contemporary commences its inquiry by 
City Б 1 оозе зе зе чө ы quoting the concluding paragraph of Mr. Austen Chamber- 
= Y of Electrical Companies 2 lain's Report as Postmaster-General for the year ending 
arket Quotations . T m 
ке Tramway and Railway Traffic Returns 12 March 31st, 1903, viz.:—“ If allowance be made for 
in Dy ee e. 31 ‘ , 
The Production aud Utilisation o of Ozone.—I. (ius) .. .. 314 interest on the capital — E10, 867,644 — created for the 
pe nee i не ы-дын ө м е purchase of the telegraphs, the telegraph deficit on the year 
‘British Standards for Electrical Machinery ^... — .. — ... 17 is raised to 4892, 365.“ Oar contemporary adds that 
British Electric Tramway S Work inthe Ham. 7 i9 ©“... 17 allowance also be made for a sinking fund which 
ectrical En zineering 5 in . ЯТ баў .. 820 Ч : TE 
New Patents Applied For UE шо should eventually extinguish the loan det. the deficit is 
Published Specifications ... n . 320 raised to a sum far beyond a million sterling." 
— ———— The “ expert correspondent" who is responsible for the 
THE article referred to, goes on to suggest that Mr. Austen 


Chamberlain's successor © must have felt a mild surprise on 


URIVERSAL ELECTRICAL DIRECTORY taking office, at the fact that the governing body, which 


— carries on the letter post so successfully as to enrich the 
TOQOL во 


Exchequer by several millions of pounds annually, is 80 
unfortunate in its administration of the telegraphs as to 
Price, in Great Britain, 10s. Post Free. - 
BRITISH COLONIES, 12а. Post Free. 


incur, year by year, a formidable loss.” 

We will not discuss the remedies which the expert” 
FPV recommends, We only desire to refer again to the nature 

OTHER COUNTRIES, 13«. Post Free. M | A 
| of the deficit because it is obvious that it is not so 
generally recognised as, we think, it should be. We have 
Н. ALABASTER, GATEHOUSE & OO. had frequent occasion to remark upon the advantages of 
4, Ludgeto Hill, London, Е.С. private enterprise and the occasional disadvantages of public 
enterprises, but it is essential in all comparisons that the 
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conditions on either side should be equal. If the scales do 
not balance before the weights and the substance to be 
weighed are put into them, no reliance can be placed on 
the subsequent results. Our contemporary suggeste the 
need of & sinking fund to extinguish the capital, and 
numerous comparisons have at times been made between the 
„deficit of the Post Office telegraphs and the “ dividends” 
of similar undertakings in the hands of companies. 

In order that the scales may be even it is essential to 


remember that whilst private enterprises—and, too often, 


municipal enterprises also—may go on increasing their 
capital accounts, the capital account of the Post Office Tele- 
graphs is closed, and all extensions аге, and have been for 
the past 13 years, provided out of revenue, In the 
year to which Mr. Austen Chamberlain's quoted remarks 
apply, the deficit still existed without taking the extensions 
into account, but it assumed a more modest character—the 
£892,365 which he mentioned being made up as follows :— 
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Interest on capital, £298,860; sites, buildings, and tele- 
graph extensions, £490,155 ; the actual deficit on working 
account being only £103,350. 

When comparisons are made between the financial resulta 
of the postal and telegraph services, it seems to us essen- 
tial to bear in mind the comparative absence of expenditure 
of a capital nature in the one case, and the pressing need of 
extensions in the other. In the accounts of the Postal 
Services the only expenditure in the nature of capital outlay 
is “ gites and buildings," and these together (in the same 
year to which Mr. Chamberlain referred) amountid to 
£313,088, out of a total expenditure of £10,818,066, 
whilst the Telegraph Department on similar items and 
extensions had an expenditure of £490,155 out of a total of 
£4,317,871, or 2:89 per cent. in the postal service, and 
11°35 per cent. in the telegraph service. It is clear, there- 
fore, that the easiest way to avoid telegraph deficits is to 
avoid telegraph extensions. It would be unfortunate if any 
uninformed criticisms should tend to such a result. This, 
however, seems unlikely, since no notice appears to be taken 
of such criticisms by those in authority. 

Опе exception to the contrary, however, occurs to us, 
In his presidential address to the members of the Institution 
of Civil Engineers, Sir William Preece, in the course of his 
remarks on telephony, expressed the opinion that “ telephony 
i: an Imperial business, like the post and the telegraph.” 
One of the causes which existed to impede the desirable 
absorption was “ the assumed bad bargain made in absorbing 
the telegraphs in 1869.” This he characterised as a “ gross 
fallacy.” The business of the telegraph companies was pur- 
chased for '£4,989,048. “ Тһе number of messages then 
sent in one year was about 5,000,000, and the gross income 
about £500,000. The income has now [1898] grown to 
£3,071,723, the number of messages has reached 83,029,999, 
and the capital account, which was closed in 1891—12, 
£10,181,129, including the cost of the Post Office exten- 
sions, remained the same. If a syndicate desired now to 
repurchase the business and acquire the plant, they would 
have to find a capital of over £30,000,000.” Sir William 
went on to ask “in what respect, then, was the transfer of 
the telegraphs to the State a failure ?” And he answers, “Oar 
magnificent system has been built virtually out of revenue, 
our tariff is very cheap, scarcely a village of any conse- 
quence is without Ив telegraph, our press is virtually sub- 
sidised by having its news supplied at much less than cost 
price; we can rely upon safe and accurate delivery, and 
upon speedy dispatch of messages. We lead the world. 
There has been no failure, and there was no bad bargain.” 

Presidential addresses are not subject to discussion, 
and we have, consequently, no criticisms to quote. 
Doubtless at the present time a number of people 
would desire to enter the lists on the opposite side, 
but apart from any expressions of opinion, Sir 
William Preece’s remarks summarise certain facts which 
shou'd be more generally known and more familiarly recog- 
nised :—The purchase of the Telegraphs cost, in round 
figures £5,000,000, the Post Office spent in the 21 years 
following the purchase another £5,000,000. The two sums 
together form the capital account, and since 1891 all further 
expenditure of a capital nature has been out of revenue. We 
do not believe in deficits ; we see no reason why the users of 
the telegraph should not pay the cost of the service rendered, 


or why the press should be subsidised at the expense of the 
public, but in justice to a section of the Post Office depart- 
ment which is second to none in zeal and efficier cy, as well 
as for the proper consideration of important problems, we 
have thought it desirable to explain, to some extent, what 
telegraph deficits mean. 


THE extraordinary amount of litigation 
to which the Workmen's . Compensation 
Act gave rise, compelled the Government 
to appoint а Home Office Committee to inquire into the 
working of the Act. This body have now issued their 
report, which embodies certain recommendations of great 
importance to those who are affected by the Act. The Com- 
mittee think that, while the litigation which has arisen out 
of the Acts “ has been very small, when compared with the 
great number of cases settled by agreement," the proportion 
might, and shoald be, still further reduced. It might have 
been thought that the effect of increased liability for. 
accidents would have been to increase the safety of work- 
men, The Committee, however, express the opinion that 
the measure has not had any marked or ascertainable effect 
one way or the other upon the safety of workmen. It is 
stated that it has certainly very largely put an end to 
those societies for accident indemnification, which were kept 
going by the joint contributions of masters and men. 
While the Committee hold that the burden on the employer 
has, so far, not been excessive, they take the view 
that it tends to increase, and that great caution should be 
observed before it is materially augmented, especially by any 
legislation which may add to the indefiniteness and un- 
certainty of his liability. They maintain that the Acta have 
conferred substantial benefits on Those classes of workmen 
who are in a position to take advantage of them, but think 
that cages not infrequently occur where the good effects are 
considerably curtailed. In nearly all instances this arises 
from a lack of clearness in the drafting of the laws, and they 
propose numerous amendments, which it is hoped will have 
the effect of removing ambiguities which have pressed hardly 
upon individual sufferers from industrial accidents. The 
Committee also suggest that the principle of the Act of 1897 
should be extended to seamen, fishermen, carriers, workers in 
workshops (where five or more persons are employed), and 
those engaged in the management of horses and locomotives, 

'The recommendations of the Committee which are most 
likely to be of special interest to the electrical world may be 
summarised as follows :—By Paragraph 8 the Committee 
suggest that the word “railway,” in the Act of 1897, should 
include lines and sidings not used for purposes of public 
traffic, and also tramways. If this suggestion is adopted, 
persons employed on every electric tramway in the kingdom 
will be entitled to compensation, and this, whether the part 
of the line in question is open to public traffic or not. It is 
true that there is a report of a case on the books where the 
provisions of the Act were applied to a person working on a 
tramway. The recommendation of the Committee, however, 
will have the effect of rendering the position still clearer. 

By paragraph 14 the Committee recommend that under 
the connotation of the term “engineering,” road making 
and mending, well sinking and repairing, and other excava- 
tion, as well as the construction or maintenance of /ele- 
graphs, telephones and other electric appliances, should be 


The Workmen's 
Compensation Aot. 


- included. 


Paragraph 15 provides :—“ That the operations of the Act: 
should be extended to include accidents which happen to the 
workmen engaged on the duties of his employment, but not 
at the place or premises where the employer has superin- 
tendence or control." | 
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This suggestion, if adopted, will bave the effect of making 
a firm who supply and fix electrical fittings, responsible for 
injuries sustained by their employós while engaged, say, upon 
а wiring job far away from their employers’ works. 

Paragraph 20 is of generai interest, inasmuch as it will 
enable an employer to take into bis service & man who is 
infirm, and so especially liable to meet with disablement. 
It provides :—“ That with reference to the employment of 
aged, infirm, or maimed persons. amendments should be 
made to enable the employer to offer work to such persons 
without incurring undue risk of having to pay compen- 
sation.” 

Looking at the general result of the labours of the Com- 
mittee, we are persuaded that, if adopted, they will have the 
effect of lessening the ambiguity which now surrounds the 
N of the Workmen’s Compensation Acts, 1897 
and 1900. 


The Care of Car- 

wheels. origin as for its: universally sound teaching, 
we notice here a practical article on the “ Inspection and 
Care of Car-wheels” in the July Street Railway Review. 
The superintendent of the Chicago Elevated wrote it, and, 
incidentally, he writes only of steel-tired wheels. Systematic 
and thorough records are made of every one of the 876 pairs 
of wheels under the motor and trail-cars, and, although no 
more than 91 pairs have been turned down since the road 
started in 1900, yet every axle and every wheel is inspected 
in position at intervals of 60 days, and the conditiou of each 
is recorded on а special form. 

Users of steel tires will be wise to note that the super- 
intendent finds it an uneconomical policy to run wheels 
until they fail to pass the inspector, before sending them to 
the shops, for in many instances much more turning has to 
be done than would have been required if the wear had not 
become so pronounced. The cause of the wear should be 
ascertained and removed as soon as possible, and it should 
never be necessary to turn down the tread itself except to 
eradicate a flat spot or an oval periphery. 

To attain this end, the Chicago Elevated have introduced 
a simple but thorough system of gauging. With one gauge 
thick flanges are discovered ; while with another flat spots, 
eharp flanges, thin flanges and hollow treads, are challenged. 

Thorough inspection of this nature must result in 
economy, and the actual cost of inspection, even when 
carried out by the foreman on a small system, or by a special 
car inspector on a large one, would not be noticed when 
reduced to pence per wheel per annum. It is morally 
certain that inspection will be useless if it is left to under- 
lings. 

The trouble about records is that the foreman has to be 
specially constructed to understand their vital nature, and to 
keep them with the requisite accuracy and attention. The 
most perfectly elabotate system of forms is only too likely to 
be rendered nugatory by an irregular slip-shod foreman. It 
is a simple matter for a manager to explain to his foreman 
just how certain records are to be kept, or life-tests carried 
out, and the foreman starts off with the initial entries care- 
fully made, vowing that they shall be followed up with 
unceasing vigilance. The manager departs feeling that he 
will get a reliable comparison between Jones's and Robin- 
Bon's wheels at last, but, when he calls for a report in due 
season, he finds that a couple of years have been wasted, 
because the wheels which were in car 42 are now in 160, and 
may have run under some other cars in between. Then the 
manager delivers an address to the foreman and determines 
that, in future, he will exercise a little more personal super- 
vision of the details affecting such testa. 

It is weary work training some foremen to become 
statisticians and commercial testers, and in some cases it is 
impossible, but no foreman is worth keeping if his mind 
cannot be moulded to method. 


\ 


Мот so much because of its American 


ORLING-ARMSTRONG ELECTRO-CAPILLARY 
RECORDER. 


WE were recently favoured with an opportunity of inspecting 
an apparatus of remarkably interesting properties, at the 
offices of the General International Wireless Telegraph and 
Telephone Co., Ltd., namely, the Orling-Armstrong electro- 
capillary recorder. Our readers will remember that in 
December, 1901, we gave an illustrated description of а very 
delicate electro-capillary relay which had been devised by 
Messrs. Armstrong & Orling, of which we said that it might 
conceivably “be made an exceedingly sensitive receiver, 
more во even than the telephone.” Іп the interval which 
has elapsed since that date, a very considerable advance has 
been made towards the perfecting of the instrument. 
The receiver bas been so far simplified that the essential 
parts could be made for a few pence, yet possessing a 
very high sensibility, and it has at the same time been 
adapted to record, by photographic means, the signals 
received. The following brief account of the apparatus 
may, therefore, be of interest :— 401— 

Fig. 1 shows in section the working parts of one form of 
the recorder. As in the relay above-mentioned, the principle 
of the device is the same as that of Lippmann’s electrometer, 
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—Hips.) ü 


es of records made on a land line and on a submarin 
e dots and dashes have been added by ourselves 
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Fie. 1. Fia 2. 


its action depending upon the change of surface tension at 
the bounding surface between mercury and dilute salphuric 
acid when a difference of potential is established between the 
two media. In the relay this change was utilised to cause 


mercury to flow out of a capillary tube, actuating a 


mechanical device directly, or closing an electric circuit 
which produced a similar result. Їп the recorder, however, 
the mercury never flows out of the capillary tube, but фе 
and falls in the latter according to the sense of the potential 
difference. 

In fig. 1, T is the tube containing the mercury column, 
and ends in a fine capillary extension under the surface of 
dilute sulphuric acid ; the capillary portion is bent at right 
angles to the tube, and the bounding surface between the 
two liquids is at the middle of the length of the horizontal 
portion. Connection is made with the mercury by means of 
a platinum wire fused into the glass, and with the electrolyte 

D 
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by means of a quantity of mercury, as shown. A difference 
of potential being established between the terminals, the end 
of the fine thread of mercury either approaches or recedes 
from the aperture of the tube, according to the polarity 
employed, arid by means of a suitable projection apparatus 
the magnified image of the thread is thrown upon a travl- 
ling sensitised tape, producing records of the type shown in 
fig. 2. Тһе additional tubes shown in fig. 1 are intended 
merely to adjust the position of the mercury thread in the 
capillary tube, and we may mention that the same object 
was achieved in a far simpler manner in the apparatus which 
we inspected. Theadjustment once made remains constant, 
the end of the thread coming back to the zero position with 
certainty, directly the P D. is removed. Fig. 8 shows a com- 
plete recorder, including the projection apparatus, a light- 
tight box enclosing the sensitised tape, and a motor to drive 
the latter. A Nernst lamp now replaces the arc lamp 
illustrated, and instead of the light-proof box being used, the 
tape may be exposed through a narrow adjustable slit in the 
wall of an ordinary dark room, so that the tape can be 
developed and fixed continuously as it receives the photo- 
graphic impression ; these modifications are, in fact, in use 
at the company's offices (Moorgate Station Chambers, E.C.). 

Turning to the practical applications of the device, we 
must premise that practically no current flows /Arough it, 
the action being due to polarisation at the surface of the 
electrolyte ; hence an infinitesimal amount of power ів 


is self-decohering. Thus Morse signals can be recorded as 
easily as in telegraphing through wires. 

Communication has been effected, we are told, between 
London and New York without any intermediate relay or 
repetition of the messages, by means of the instrument. A 
large number of recorders can be connected in parallel with- 
out detriment to their efficient working, and the rapidity 
with which the device responds to electrical impulses 
appears to be remarkably great; a tuning-fork, for 
example, sounding into a telephone receiver connected with 
а recorder, suffices to produce a record of its beats, and this 
suggests other applications for the instrument, besides 
demonstrating its capabilities. We trust that by its means 
important improvements may be effected in telegraphy of 
all descriptions. | 


SIMPLE STORIES. 
By "INNOCENS." 


Norz.—One of the Metropolitan Supply Companies laid ite 
trunk mains under the towing path of а сапа]. These were, on one 
occasion, located as herein described. 

VII.—L'ENrER: A STUDY IN THE FRENCH MANNER. 
IT is night. The moon swims deliciously in the billowy 
cloudlets like a nymph disporting herself in the caresses of 


Fra. 3. 


required for its operation, and it is exceedingly sensitive. 
One-third of a volt, working through a megohm, amply 
sufficed on the occasion of our visit. Herein lies its peculiar 
suitability for use as a submarine cable recorder, fulfilling 
the functions of the siphon recorder, and the inventors 
claim that it can be worked at least twice as fast as 
the latter; moreover, we are informed that it has been 
во operated on Atlantic cables, and in addition that it 
has been used on the land lines (mixed underground 
and overhead) of the Post Office from London za 
Glasgow and Edinburgh to London, recording messayes 
transmitted by the Wheatstone transmitter at the rate of 
360 words per minute. We need not dwell upon the exten- 
sive field open to such an apparatus in this direction. It is 
worth mentioning that owing to the great sensitiveness of 
the instrument, avery low battery power is required, even 
with submarine cables, and we are assured that com- 
munication can be maintained even when the cable is 
severed, by induction across the gap. Fig. 4 shows a 
recorder arranged for receiving cable signals. The recorder 
is also applicable to wireless telegraphy, being used in series 
with an ordinary coherer ; and the special feature of this 
application is the fact that when practically no current is 
allowed to pass through the coherer, as in this case, the latter 


Fia. 4. 


the ocean. Recollect to yourselves, mes amis, the advertise- 
ment of Messieurs Pears. On such a night, what fond 
desires, what sweet suggestions, envelop one's mind! 

Allons donc ! 

The barge, the Weary Wolloper, glides softly to her moor- 
ings in the canal bank. The glamour, the essence of poetry 
pervades the scene. Materialism is banished with the crude 
daylight, and everything, mes frères, is most favourable for 
us to expend our sentimentality in the most lavish manner. 
As we do. 

The bargee springs gallantly ashore and prepares to make 
fast his boat. What grace! What agility! Ma foi, what 
aman! He thinks of home, of wife and family. Of the 
supper that awaits him, of Irish stew with many onions 
Of the petite lasse which he calls a tonique.” He whistles 
gaily, * Good-bye, Dolly, I must leave you,” as he 
poises the heavy bar of iron above his head, ready 
to plant it in the towing path, a safe hold for his 
boat. Honest man! 

In the distance is heard the thud of the engines of the 
electric light station. Under the towing path—abh, the 
perfidiousness, the subtlety of electricity, my cherished ones— 
lie the cables electriques of Villesdenne! ` 

With a sigh of satisfaction at the completion of another 
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day's labour, the bargee dashes the rod of iron into the 
quivering bosom of the earth. 


Sacré bleu! Mille tonnerres! Ma foi, quelle horreur ! 
How shall I commence to say to you a history of what now 
occurs! It is as though the elements de l'enfer are suddenly 
let loose. The light flares! The ground rocks! ;Devasta- 
tion, confusion, encircle the preetrated bergee. The heat 
ів intense. The bar of iron is volatilised instantaneously ! 
In the distance the engines of the electric light station groan 
at their unaccustomed labour. Agitation, consternation, 
reign over all. Figure to yourselves the scene! 


Chart of 19 Obeervailions far Jan. tet. 


Morning почео Noon 
7 8 9 0 " t2 t 


i n 


vation was indefinite; and such observations as depend upon 
stated extremes of the needle’s swing, I have marked with a 
line indicating the amplitude, and have shown its mean point. 
Certainly such mean would not agree in magnitude with the 
needle's equivalent position of rest under the then active 
deflecting force, though 16 would agree as regards time. 
Clearly the pointe in those charte belong to а continuous 
curve of peculiar flexure. I will now arrenge those five 
charts as five separate witnesses in definite order upon one 
continuous time line in one general chart, во as to show 
their relation with each other, and also with the time in- 
tervals intervening. I reject the indefinite zero observa- 


Chart of 17 Observat: one for Jan. And. 


Morning hours Reon 
зт 2 3 4 5 ө 7 


Егкотвїо Tipgs AND ЁлАвти OoRBENTS —CHARTS Nos. 1 AND 2. 


With a last despairing effort the bargee recollecte him- 
self. With a convulsive bound he leaps into the сапа], 
There it is uncomfortably wet, but not so hot. He is nearly 
drowned, for he sticks in the mud. Yet he prefers above 
all to stay there, for his confidence in the towing path is 
shaken. Не is ultimately rescued on the end of a barge 
pole and is given a tonique—two—three—by his condoling 
companions. 

In the distance the engines of the electric light station 
have shut down. For it is of no utility for them to run 
. on a dead short consisting of а bargee's bar. 


ELECTRIC TIDES AND EARTH CURRENTS. 
By W. Н. SHARP. 


So far as I am aware, there has been no satisfactory or oon- 
clusive result of the observations and investigations made 
with а view to the determination of the origin and laws of 
earth currente. I propose herein to state some of the results 


of my researches thereon, and am under the belief that they 


will be found to have an importance not only as regards 


earth currents, but also as regards other branches of scien- 


tific inquiry. 

Seven years ago I made an exhaustive search, in order to 
ascertain what was known up to that time as to earth cur- 
rent&, I have not found leisure to continue that special 
search dnring the last seven years, but I have reason to 
believe that little, if any, important advance has been made 
during that interval. | 

After examination of earth-current literature in general, 
I arrived at certain conclusions, which, instead of attempt- 
ing to illustrate by experiments or records of observations 
made by myself, I will illustrate, by using the published 
record of galvanometer readings of earth currents in the 
North Sea cable, given in the Telegraphic Journal, April 1st, 
1878, p. 138. ! 

As I have поё, and never had, any knowledge of that 
cable, or of the observers, beyond such as may be obtained 
from reading that record, I shall use it, as affording abso- 
lately independent evidence for my pur That record 


refers particularly to five days (1st to 6th) in January, of a. 


year not expressly stated, and I will reduce its figures into 
five scaled charts, having zero reference and time lines, and 
showing positive and negative deflections of the galvano- 
meter needle in degrees respectively above and below that 
zero reference line. There are in all 83 observations 
recorded, but 18 are indefinite. Changes of direction I have 
marked with the letter c in the five charts when the obser. 


tions, and two long swings (January 5th), and connect the 
70 remaining points by straight lines, so as to outline five 
portions of one general curve determined by 68 definite 


Chern of 13 Obeervations fe» Jan. Sed. (Including ene of Jan. 4th.) 
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i Chart ef 16 of the Obeervations fer Jan. 4th. 
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CHART No. 4. 


Chart of 19 Observations for Jan. Sth and 6th. 


Morning houre Neon Afternoon houre мк. 


obeervations, and affected by two indefinite readings at 
9.46 p. m., January Ist, and 7.50 a. m., January 2nd. For 
economy of space, the scale is proportionally reduced in this 
general chart, hat the evidence is in nowise altered, 
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Genera! Chart of Earth Current Galvanometer Defiections (70 readings). 
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This general chart shows clearly that positive maxima 
were produced about noon, January Ist, and about midnight 
succeeding thereto, according to the record; but that nega- 
tive maxima were produced about noon, January 5th, and 
about midnight following. If the sun’s influence alone 
caused all those maxima, why had the electricity changed its 
fign from positive to negative: for instance, from noon, 
January lst, to noon, January 5th? It is incredible that 
the sun’s influence had so changed, and this will be more 
obvious as the general chart is analysed. In particular, it 
may be noted that if the sun alone could produce a positive 
deflection of 65 divisions about noon, January Ist, it is 
significant that at noon, January 4th, it apparently was 
unable to produce either а positive or а negative maximum, 
and was seemingly out of action then as regards electrical 
inflnence in the case reported. 

No! The sun’s influence alone does not suffice to account 
for the changes in magnitude and direction of earth cur- 
rents of electricity in this instance, or in thousands of others 

noticed by various observers, British and foreign. 

I had myself obtained experimental evidence years ago of 
the moon's influence upon certain delicate айа refined 
apparatus, and I shall now use this chart to prove the 
influence of the moon in connection with the production of 
earth currents of electricity. | 

This general chart shows that the corresponding maxima 
tend to advance day by day so as to occur about an hour 
later each day than on the day preceding. They seem to 
recur at regular intervals of about 25 hours, and to have a 
decreased value on each recurrence during the period 
January lst to 6th under discussion. If the recurrence had 
been at about 24-hour intervals, it would have been reason- 
able to suppose that the sun by its recurrent daily positions 
with reference to a given point on the earth, brought about the 
regular recurrence of the observed earth current maxima, 
The interval observed is nearer to that of the moon’s mean 
daily meridional transite, viz., 24 h. 48 m. 44 s. This is 
only 11 m. 16 s. short of 25 hours, and the difference is less 
than 1 per cent. therefrom. 

Applying by scale measurement that lunar transit interval 
—the lunar day—to this chart it agrees approximately with 
the time intervals between similar portions of corresponding 
wave crests and troughs therein. The lunar semi-diurnal 
mean interval, viz., 12 h. 24 m. 22 s., measures approxi- 
mately the time occupied in the double oscillation of the 
galvanometer needle recorded on January 1st, if the definitely 
ascertained zero at 9.40 a.m. be taken as the point of 
departure on the zero time line. | 

We have in these charts absolutely independent evidence, 
26 years old, collected and published apparently without the 
slightest knowledge or suggestion of any actual or possible 
connection with a lunar or. aqueous tidal interval, evidence 
which, I say, when rightly understood, speaks clearly and 
unmistakably of a lunar interval and influence, as ite 
dominant characteristics. But that is not all, for if you will 
but note how clearly the positive day maxima decrease as 


they are produced at times further from Solar mean noon, it 


must be obvious that a Solar interval and influence are 
secondary characteristics shown also in that general chart. 

Let us note the positions of the places connected by the 
cable used in this case. Its western end is near Peterhead, 
which is in 57° 30’ 10" N. lat., and 1° 46’ 20" W. long. Its 
eastern end is near Egersund, which is in 58° 26’ N. lat., and 
5? 59' E. long. 

It is во situated that the aqueous tidal waves from the 
Atlantic, after dividing and bending round the north of the 
British Isles, pass across that cable’s length in their progress 
southwards down the North Sea. And it is important to 
observe that the local principal channel runs down the 
western side of that North Sea, so the aqueous tidal flow is 
approximately greatest in the vicinity of the prime meridian. 
Therefore, although the aqueous tidal waves, at periods 
about new and full moon, arrive about 20 minutes sooner 
over the eastern extremity of that cable than they do over 
the western end, I shall be entitled hereinafter to consider 
the aqueous tidal conditions, and prime meridian, near the 
western end of that cable as sufficiently representative for 
my purpose, of those of the locality of the cable as a whole, 
because the principal aqueous tidal flow to which it is 
exposed is a transverse flow across it, near its western end. 
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I submit that I have already established a strong prima 
facie case in support of my contention that the curve out- 
lined by these 70 independent observations proves their luni- 
solar origin or connection. And it is none the less true, 
even though the proximate cause may have been aqueous 
tidal friction, or pressure, or other aqueous tidal influence, 
inasmuch as it is long and well known that luni-solar 
influence originates, or is connected with, the aqueous tidal 
currents. 

| | (To be concluded. ) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


MOTOR-STARTING SWITCHES AND RESISTANCES. 
By Е. O. Hour, Associate Member. 
(Abstract of Paper read in Birmingham on Wednesday, May 18th, 1904.) 


STABTING switches as a class of apparatus have been, until compara- 
tively recently, very much neglected by electrical engineers, and 
yet every one will admit that the life of the most vital part of the 
continuous-current motor—the commutator—depends тегу consider- 
ably on the character of the apparatus used for starting the motor, 
and on the way in which that apparatas is used. , 

By far the most extended treatment of the subject is that given 
by Mr. A. E. Gott, in a paper read before the Newcastle Bection of 
this Institution in January, 1902. In a paper read before this 
Section last year, Mr. A. H. Bate aptly referred to the “starting 
switch " as a "necessary evil.” The charge is admitted, but во long 
as the apparatus is necessary,” it is just as well to make the evil 
characteristics as few and as small as possible. 

It is well known that in a general way the sub-divisioa of a start- 
ing resistance should follow a geometric law, and yet large numbers 
of starters are still sold, which do not in any way approach the 
correct sub-division. | 

The quantities which require special attention are, the current 
increment at the instant of passing from one stud to the next, the 
“ sparking voltage between successive studs, and the connection of 
these with the constant ratio of the Geometric Progression and the 
figure representing the fraction of the whole armature-input which 
is lost in the armature windings. | 
It has been shown in the papers previously referred to, that, if a 


limitation on the increment of current-demand is fixed by the sup- 


Я Fic. 1. 


pliers, the current carve in starting пр the motor must be of the 
form shown in fig. 1; and that to obtain a current-fluctuation over a 
constant range in the '‘saw-tooth portion of the curve, the resist- 
ances connected to those studs of the starter must be arranged in a 
descending geometric progression. Р 


List о SymBoLs. 


V = Volts of supply. 

Р = Power of motor in н.р. 

7 = Efficiency of the motor, atated as a decimal. 

A = С? R loss in armature, stated as a decimal (i. e., the 


fraction of the armature-input at full load, which ів, 


lost in the armature-conductors). 
п = Constant in the О.Р. | 
в = Number of contact studs in the speeding-up portion 
` of the switch. 
е ез = Final back E. M. F. of armature with switch on suc- 
cessive studs. 
C, iron d value of current on any of the speeding-up 
studs. : 
С; = го increment on passing from опе stud to the 
next. 
Tj, Ya, f; = Resistance in circuit when switch-blade is on succes- 
sive speeding studs. 


Assuming that the law of geometric division on the speeding-up 
studs is established, and that we are considering a case in which the 


given limit of sparking voltage. 


torque required from the motor is approximately the same at all 
speeds, we have for the first term of the G.P. :— 


V DEM 25 
Px746 Рх 746 
"V 
and for the last term (i. e., the resistance of the armature) 
VA МА, 
Px746  Px740 
e 
But the ratio ш ена e „ ‚ О m MES 
first term 
or, pep RU. eet we! on dm) 
log u 


It may be noted in passing that \ is a quantity which has only а 
comparatively small range of variation. From 5 Н.Р. to 50 H.P., at 
ordinary speeds, this factor varies from about 0°04 to 0°02. 

Now consider the nature of the current increments during the 
speeding up of the motor. To obtain the true values of these would 
be an exceedingly complicated matter, owing to the effect of self- 
induction in the armature; but we can quite simply obtain an 
expression for their utmost limiting value on the assumption of no 
self-induction in the armature, and get at the actual relation between 
this and the true effective value by direct experiment. 


rı = Resistance in circuit when switch is on first speeding 
stud. 

та = n rj = Resistance in circuit when switch is on second speeding 
stud. 


Evidently the limiting value of current, on blade touching second 
stud, C, — Y= a. 


71 
But, C. VA, . & = , or C - ^. 
71 2 
с j = 
Therefore current increment 0,—0C,--'—0,.. C. = с. (1 ж) 
л n 
Now, since the current increment is often specified, we may write 
C, 
n — C, + C, х 0 e 0 0 0 ә e. e (3) 
; log ^ 
Therefore also from (2), з = 1 + e "-— ОА) 


TIN 
| C, + Ci 

This gives at once а means of determining the number of studs 
to fulfil a given specification, provided we have been able to expe- 
rimentally determine the proportion existing between the calculated 
increment and the actual value as modified by the inductance of 
the armature, for the kind of load with which the motor is to be 
used. Thus, supposing this ratio to be, вау, 7 to 5, when а 
5-ampere limit is imposed, a motor giving 25 и.р. at about 850 r.p.m. 
on 440 volts would require about 28 studs їп the speeding-up 
portion alone. 

There remains another quantity which, while not affecting the 
working of the starter at any particular time, has а very serious 
effect upon the lasting capabilities of the switch, viz., the sparking 
voltage ” between studs. 

This quantity is evidently the drop of volta which takes place 
over the section of resistance between the two studs concerned, ' 
when the resistance carries the current normal to it before the 
short-circuit takes place. 

In the speeding-up portion these are evidently— 


C. (ri — пт) = C, ri (1 — n) 

C. (n ri — n т) = C. т (1 — п) п 
C. ri (1 — п) »?, &c. 
Obviously, since n is fractional, the worst condition is that ex- 
pressed by the first term, and since C, т, = the supply voltage, it 
is easy to see which is the earliest term which will comply with a 
Up to that point, of course, the 
resistance sections must be made equal to this section, thus in- 
creasing the number of studs necessary for the accommodation of 
the required total value. 

If full-load current is not allowed to pass through the motor, with 
the switch-blade on the first contact stud, there still remains for 
consideration the question of how the additional resistance shall be 
sub-divided. Obviously, if we only have to comply with а current- 
increment limit, the simplest plan is to divide it equally 80 as to 
give the limiting increment at each contact; but here again а con- 
sideration of the sparking voltage compels an increase in the number 
of studs. 

Calling these initial studs a, b, c, &c., and using the letters as 
subscripts to indicate the currents, resistances, and sparking vol- 
tages occurring at those studs, we have for sparking or “ flashing 
voltage on stud b— 

. = Cara — Ca гь. J. = Cuts — Ofa 
М = Ca Te = С, Ta, 


chev (e=) men Y( 2) 


7, = Te 
. f« 7, 
That is fa, r 7. &c., are in d. P. between the limits Е and ыр 
The constant factor = Lg $e © лл е ues се (5.) 
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It is obvious from the foregoing considerations that the usual 
fication of current-increment is often more or less an absurdity. 
ot that the writer would suggest that no limit should be placed 
on the current-increment, but that, seeing it can be shown from the 
above expressions that no commercial starter has sufficient studs to 
comply with the requirements frequently specified, and as ordinary 
commercial starters are in use on mains for which these strict limits 
are supposed to be imposed, it is evident that the eurrent- 
increment limite stated are often much lower than is reall 
necessary. à 

Evidently also if a limit is placed on the current-increment, a 
minimum limit should aleo be placed on the time taken to com- 
plete the operation of bringing the motor up to full speed. 

It would also appear to be likely to lead to greater satisfaction 
on the part of the users, if specifications were made to include a 
limit on the sparking voltage. 

The following quotation from а recent starter specification will 
serve as an illustration of the points in question :— 

“The switch shall not have less than 8 contacts; . . when the 
"witch lever is placed on the first contact the instantaneous current 
flowing in the motor circuit shall not be greater than 5amperes . . . 
On each successive contact each increase of current shall not be 
more than 5 amperes." 

This specification applied to motors up to 25 н.р. on 440 volts, 
and contained no reference whatever to sparking voltage. 

Even neglecting sparking voltage, the switch for 25 н.р. would 
require about 37 studs, 

With regard to expression (V), since the sparking voltage is 
usually only troublesome when the oontact-maker is drawn back, 
the increase in the number of studs might be avoided by the ооп- 
struction of а switch, on which any retractile movement of the 
starter contact should cause the circuit-breaking member of the 
switch to come into action. This could also be made to yield a 
further assistance by allowing the resistance winding to be made up 
in an inductive form, and so make that property assist in reducing 
the current peaks during the speeding-up; but so far as the writer 
is aware no maker has, as yet, adopted any such device. 


Rarna ОР RESISTANCES. 


This question was raised in the paper read by Mr. A. H. Bate 
before this Section last year, and in the discussion the present 
writer made the suggestion that the rating of resistances should be 
based on the idea of a factor of safety as in other mechavical 
ratings. The most suitable way of spplying the notion appeared, 
at first sight, to be as a time factor, and it was with a view of 
following this up tbat this investigation was undertaken. ' 

It was assumed at the outset that the temperature of " just- 
visible-red " is that at which destruction of the resintance-material 
really begins. Moreover, it happens that the instant wben a wire 
reaches condition can be determined with considerable accuracy, 
thus making the experiments fairly reliable. 

The wire under test, as an open coil, was supported by its ends in 
ап absolotely dark cupboard, and readings were taken of the time 
during which а certain current had to flow through the wire in 
order to raise its temperature from that of the atmorphere (say 
12" C.) to the temperature of “ just-visible-red " (say 500° O.). 


A curve obtained in this way is shown in fig. 2. A glance at 
this curve shows at once that a time factor is not really the most 
satisfactory basis on which to carry out the rating of wires for 
starters. 

Supposing the normal use of a starter is to be 3 seconds per stud, 
with a total of 30 seconds for the whole ое it is far more 
likely that the first step might be subjected fo use for 9 seconds, 
than that the last would be kept in circuit for 13 minutes. Further, 
the danger of breakdown by such exceeding of the rated пее is far 
greater in the early steps than in the later ones. 

Obviously it is on the earlier steps of the starter that close cutting 
of the rating is the most important, from the point of view of 
economy in manufacture. For the rating of these stepa, evidently 
a factor based on the sub-division of the “ultimate” current value 
is much nearer what is required, but on the later steps this tends to 
make the wires much heavier than is really necessary. The only 
satisfactory course appears to be a compromise between the two. 
Fortanately this is easily done by means of a curve such as that 
shown dotted in fig. 2. | 

Curves such as these having been obtained for all necessary sizes 
of wire, under the same conditions as those present in the starter, it 


is possible to lay out the starter windings with some definite idea of 
the same degree of safety being obtained in all parts of it. A table 
of a few representative values is appended. 

Experiment shows that absorption type resistances follow а 
similar law, but of course having different constante for the same 
size of wire. 

From the foregoing it would appear that a thoroughly satis- 
factory specification for starters should take into account the differ- 
ence in the conditions existing for the earlier and later steps, а 
simple statement of the length of time during which a certain over- 
load current shall be carried not being sufficient, owing to the fact 
that it involves more than is necestury at one end, even 
while giving barely adequate protection at the other. : 

Even then in fixing the time limits per stud апа bver the whole 
operation the character of the load to be driven must be taken 
into account, as it may make àn enormous difference іп the time 
required between stud and stud on the speeding-up portion of the 
starter. 

It was originally intended to follow up the experimental evidence 
of fig. 2 by an analytical investigation, with a view to substituting 
a true theoretical law for the type of empirical one obtained for 
this curve; so that all sises of wire would be taken into account in 
the one expression. Time and circumstances have not allowed of 
this being carried to completion. 

In conclusion, the author wishes to acknowledge his indebted- 
ness to his former assistant, Mr. J. Allen, for many valuable sug- 
gestions, and to Mr. J. К. Catterson-Smith for bis very kind and 
able assistance on а portion of the experimental work. 


TABLA I. 
8.W.G. 12 16 20 
Time in seconds. 
3 124 55:5 17:6 
4 114 476 150 
6 101 39 116 
8 87:5 33:1 10:0 
10 77:5 80°5 9 
14 66`5 26 3 77 
20 56:2 217 6'4 
3n 45:5 17:8 5'15 
50 35:3 13:8 4°22 
Discussion. 


The Салгвман (Mr. J. C. Vaudrey) expressed the appre tation of 
the meeting of tbe ability with which the subject bad treated, 
and went on to say that a good up-to-date starting switch had long 
been wanted; simplicity, strength and reasonable price were 
essential. 

Mr. Вовклир (communicated): The author's remark that it 


| might be advantageous to use inductive resistances to reduce the 


current peaks during the speeding-up was at first sight a very 
tempting one. Still, there were many difficulties which prevented 
the manufscturers from following up this idea. The important 
questions of space and cooling prevented the arrangement of the 
resistance coils in such a way as to allow an appreciable amount of 
inductive effect. There was a certain make of starters where flat 
strips were wound on iron cores with asbestos insulation, and there 
some small inductive effect had been noticed. 

Н. W. W. Dix said it was very desirable that some simple 
method of specifying & starter should be evolved, but he was afraid 
if they were going to build а specification to please Mr. Hunt, it 
would be a very complicated affair. He had found, in designing 
standard starters not made to any particular specification, that if 
they were designed for about 0*6 full load, it made the rushes of cur- 
rent at each step reasonable, whether you ed the motor at full 
load, or say, down to a quarter-load. It might be noted that the 
formula in the paper was for starting against full load, and that its 
value must, of course, be varied for starting against loads other than 
this. He thought sparking could be overcome witb only a mode- 
rate number of contacte by good mechanical design. In many types 

ially those with flat contacts and in which the 
de back under the influence of a spring, it was 
very difficult to get a really tight contact, and it was also diffi- 
cult to move from one contact to the other witbout sparking. 
It had occurred to him that the drum principle was a good one, 
enabling them to secure tight contacte, and he had designed a 
switch recently on those lines, a model of which he had brought for 
the inspection of members. He thought Mr. Hunt's figores in 
Table 1 and his curve in fig. 2 ought to be very valuable indeed to 
designers. To obtain really good results with starters in actual 
ctice, the sound mechanical design of the starting switch was at 
east as important as the correct grading of the starting resistances, 
and it would have been an advantage if the author of the paper had 
dealt with the starter from the mechanical point of view. Ina 


starter designed to give full protection both to itself and the motor 


it controlled, the following were the main conditions it must fulfil 
It must— 


. Prevent sudden switohing on. 

. Bwitch off if the supply were interrupted. 

. Switeb off if an overload occured. 

. Prevent the resistance from being left in circuit. 

Prevent arcing on the contacts. 

In l nan aoud motors, break the shunt circuit without riak of 
mage. i 

. Becapable of being switched off instantaneously. 

. Have substantial fireproof resistances, 

Be completely enclosed in a strong earthed metal case. 


cox Mowery 
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In designing a mechanism to meet these conditions in the writer’s 
experience, the following mechanical points should be observed :— 


1. The utmost simplicity must be aimed at. 

2. All the mecbanism should be accessible on removing the 
switch cover. | 

3. The moving contact must make а tight, and preferably an 
independent contact, with the fixed contacte. 

4. The pressure forcing the moving contact against the fixed con- 
tacts should be directly balanced. 

5. No long range springs must be used. | 

6. Solid moving contact blocks should be used, as they stood hard 

. usage better than laminated brushes. 


In switches of the ordinary radial type employing а spring, often 
of considerable range, to switch from the “on” to the "off" 
position when the hold-on magnet was demagnetised, it was 
practically impossible to obtain а tight contact between the blocks 
held in the radial arm and the fixed contacte. The spring, besides 
being liable to break, often failed to switch completely off, either 
on account of the spring weakening, or through burna on the con- 
facta реш the free motion of the radial arm. Fig. 3 showed 
the principle of the switch exhibited at the meeting. It was of а 
simplified drum ty pe, the drum being worm-shaped and geared with 


MASE EEEE 


E 


— 


a rack to give the slow motion. The circuit breaker 4, which was 
provided with a magnetic blow-out and made and broke the circuit, 
could only be closed with all the resistance in circuit, thie being 
effected by winding the drum into “all in” position, until the 
lug в engaged with the lever 4. The resistance was prevented from 
being left in circuit by the auxiliary switch с, which always short- 
circuited D unless it was held off by bandor until the motor was 
brought up to fall speed,jwbhen the drum held it in the off position. 
While starting, c was held off by the left band until all the resist- 
ance was cut ont, but should the operator leave any of tte resist- 
ance in circuit, the motor stopped directly he released c. This 
auxiliary switch was a weak point in the design, but practical 
experience with it had demonstrated that it was quite simple to 
use, and as it enabled condition No. A to be met with а simple 
mechanism free from e range springs, it was considered to be 
quite justifiable. The design bas been tested on a 50-n р. 460-volt 
motor starting against full load, with very satisfactory results, the 
switch being found easy to handle and free from burning at any of 
the contacts. The principle of the switch could be applied to 
switches without automatic features, and to switches for slip-ring 
induction motors, two rows of contacte with consecutive swi 

+ Of the phases being used for three-phase motors. 

(То be concluded.) 


а s un 


A PLEA FOR CONSISTENCY. 


[commMUNICATED. ] 


Tum old saying that the strength of a chain is that of its weakest 
link," is во absolutely true, that 16 can scarcely be too often 
repeated. It has probably never been more strikingly exemplified 
than in connection with matters electrical. 

Here some sort of fatalism appears to dog the footsteps of the 
engineer, causing him to spoil an otherwise carefully thougbt out 
scheme by introducing a weak link, which is, in course of time, 
likely to lead to disaster. 

Take, for instance, the case of many central station switchboards, 
and the weaklink will soon be in evidence in the shape of а mass 
of highly ioflammable cables stowed away at the back. 

Anything more inconsistent with safety it would be difficult to 
imagine, and the large number of disastrous fires which have 
resulted from this one cause should have long since brought about 
absolute probibition of such an arrangement. 

The remedy should have been obvious to practical men from 
the firet, and yet fireproof cables are but slowly receiving the 
recognition they deserve. 

Another weak link in the switchboard scheme is frequently the 
type of fuses adopted. 

Most elaborate precautions are taken to separate + and — poles 
and to reader it impossible to get a short circuit, the current carrying 
apparatus is sometimes even isolated in cell-like structures, and yet 
the destruction of the whole board is brought about by the use of & 
fuse of an obsolete and highly dangerous character. 

The extraordinary point in connection with the above, is the fact 
that fuses of absolutely safe constroction, and on which an arc cannot 
possibly form, are readily obtainable. 

Only a few days since the writer was looking at a central station 
switchboard and found it fitted with a number of exposed fases 
which simply consisted of a strip of fusible metal held between 
two binding posts. 

The writer observed from the instruments that one of tbese fuses 
was carrying 250 E.., and that it was comfortably warm when 
tested by the bare hand. 

The switchboard attendant stated that he hed never known one 
of these fuses to operate, as they relied upon the circuit breakers 
in series with them, which were set at a lower current than would 
melt the fuse. This is, unfortunately, exactly how accidents 
happen; one unbappy day the circuit breaker sticks from some 
cause, and the wretched apology for a fuse being forced into 
action promptly arcs over, and immense damage may result. 

Turning from switchboards, we find а very weak link in many 
motor installations. А motor-driven piece of machinery is con- 
stantly found to be governed by а ridiculous piece of apparatus 
termed а starting switch, probably of the cbeapest foreign make, 
the highly important resistance portion whereof being conspicuous 
by its absence. The plain fact is that the carrying capacity of these 
resistances ie cut so fine, that a slight increase in the starting 
current causes destraction to the coils and a stoppage of machinery. 


| LEGAL. 


MARNOHESTEB Traxways Co. v. THE ASRTON-UNDEBR-LYNB 
COBPOBATION. ` 


Мв. Justices BicHAM, on 7th inst., gave judgement in the case of 
the Manchester Carriage and Tramways Co., Ltd., v. the Mayorand 
Corporation of Asbton-under-Lyne. 

When the company's undertaking was taken over, the matter 
went to an arbitrator. Among tbe points to be considered was 
whether the Corporation were bound to take over the Ashton depót 
with trams, &c., as a whole, or only such portion of it as they desired 
for their own service, and also whether the Corporation were liable 
to pay for certain Parliamentary expenses incurred in promoting 
the concern. 

Mr. Justice BiGHAM, in his judgement, now said he thought the 
Corporation must take over the Ashton depót and its contents. As 
to the expenses, not only the coste of obtaining powers to construct, 
but also the costs of obtaining powers to work the line ought to be 
taken into account. Allsuch expenditure was cost of construction, 
and this view was supported by the fact that the arbitzator had 
found it impossible to sever the costs of construction and the costs 
of powers for working. 

udgement would be for the company for £13,970, £8,750 and 
£9,107— the Corporaticn to pay the costs of the prcceedings before 
that Court.— Manchester Daily Dispatch. 


BRI ds v. PARTINGTON. 


AT tte Salford Hundred Court of Record on 9th inst., says the 
Manchester Guardian, damages for missepresentetion and breach of 
contract, were claimed by Henry Briggs, trading as a glass cutter 
and polisher jn Ancoats, under the style of " Hy. Briggs & Co.,” 
from W. E. Partington & Co., trading as "“ Partington & Co.,“ 
electrical fittere, LevenshuJme. Mr. Wharton appeared for the 
plaintiff, and Mr. Spencer Hoge for the defendant. 

The plaintiff's case war, that the defendant induced him to 
replace steam as the motive power in his works, with electricity. 
He agreed to take two motors, of 13 and 6 xp. respectively, from 
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а company' recommended by the defendant. When the motors bad 
been fixed, it was found that the one of 13 нр. was incapable of 
doing the work which, it was alleged, the defendant had repre- 
sented it would do. In the meanwhile the plaintiff had sored to 
sell his steam engine'and boiler. When be found that the motor 
would not do its work he had to make .terme with the purchaser of 
the boiler and engine and have the old means of power reinstated. 
It was also claimed that the plaintiff had suffered loss by reason of 
the failure of the defendant to do the wiring necessary to conneot 
the motor with the Corporation's electric cables within the stipu- 
lated time. 

It was admitted by the defendant that he received а com- 
mission on the sale of the motors. It was denied, however, that 
the defendant had made any representation as to the amount of 
work the motor would do. The agreement to take the motor was 
made by tbe plaintiff with a representative of the makers. The 
defendant considered that his contract was completed when he had 
done the wiring and seen the motor running "light," or without 
connection with the gearing which worked the machinery. Ia this 
condition, said the defendant, the motor ran satisfactorily. As to 
the allegation that there had boen a breach of contract in respect 
of the time taken to complete the work, the defendant said that 
the plaintiff had, by negligence, obstructed the progress of the 
work. The defendant also contended that the motor would have 
been capable of doing the work had the shafting been in good con- 
dition. _ 

The jury found for the plaintiff for the amount claimed (£43), 
and for the defendant on a counterclaim (£12 18s. 11d.). The 
counterclaim was for work done by the defendant. 


BcHONER;v.’ Rose & Co. ` 


Ат the Leeds County Court, on the 10th inst., before His Honour 
Judge Greenhow, Mr. Theodore Schoner, electrical engineer of 
Leeds, brought an action againet Messrs. Rose & Co, provision 
merchants, claiming £30 for work done and goods supplied. 

„Оп behalf of the defendants, last year, a Mr. Bell requested the 
plaintiff to supply а 44-н.р. electric motor to work a refrigerator, 
but the defendants expressed dissatisfaction with the machine 
owing to the great noise it made, thus interfering with the com- 
fort of the customers in the adjoining café. The motor was 
removed by the plaintiff, who returned it to the makers, and a 
second machine was supplied to the defendants and paid for by 
them. The present claim was for the first motor, but in cross- 
examination the plaintiff admitted that he had not paid anything 
for it, and the makers could not claim anything from him. 

Mr. WiLLEY, for the plaintiff, then abandoned the action, and 
judgement was given for the defendants, with costs, his Honour 
making the remark that the plaintiff had evidently been seeking t^ 
recover Moral and intellectual damages." — Yorkshire Daily 
Observer. 


PARLIAMENTARY. 


ROYAL ASSENT. 


The Royal Assent has been given to the following Acts :— 

London Electric Lighting Areas Act, 1904. 

Poat Office Act, 1904. 

Weights and Measures Act, 1904. 

Wireless Telegrapby Act, 1904. 

Post Office (Sites) Act, 1904. 

Dundee, Broughty Ferry and District Tramways Order Confirma- 
tion Act, 1904. 

Electric Lighting Orders Confirmation (No. 2) Act, 1904. 

Electric Lighting Orders Confirmation (No. 3) Act, 1904. 

Electric Lighting Orders Confirmation (No. 4) Act, 1904. 

Electric Lighting Orders Confirmation (No. 6) Act, 1904. 

Electric Lighting Orders Confirmation (No. 8) Act, 1904. 

Tramways Orders Confirmation (No. 1) Act, 1904. 

Tramways Orders Confirmation (No. 2) Act, 1904. 

GAIN Corporation (Tramways, &c.) Order Confirmation Act, 
1904. 

Ayr Corporation Tramways Order Confirmation Act, 1904. 

Portmadoc, Beddgelert and South Snowdon Railway Act, 1904. 

London Uuited Tramways Act, 1904. 

Torquay Tramways Act, 1904. 

Tyneside Tramways апа Tramroads Act, 1904. 

Holywood Tramwsys Act, 1904 

Lothians Electric Power Act, 1904. 

Great Yarmouth Corporation Act, 1904. 

Manchester Corporation Tramways Act, 1904. 

North Wales Electric Power Act, 1904. 

West Riding Tramways Act, 1904. 

Radcliffe Tramways and Improvement Act, 1904. 

Newcastle-upon-Tyne Corporation Act, 1904. 

Saddleworth and Springhead Tramways Act, 1904. 

ss and North-East Ireland Electricity and Power Gas Act, 
1904. 

Belfast Corporation (Tramways) Act, 1904. 

London County Council (Tramways and Improvements) Act, 1904. 

Bristol Tramways (Extensions) Act, 1904. 

Loch Leven Water Power (Amendment) Act, 1904. | 

ко лк Stockton-on-Tees and Thornaby Tramways Act, 

4. 
London County Council (General Powers) Act, 1904. 


Wireless Telegraphy Bill.—This Bill was read а third time in 
the House of Lords on Monday. The Earl of Selborne moved an 
amendment to Clause 5 (application of the Act to the Channel 
Islands and the Isle of Man) with the object of deleting words 
which excepted the substitution for the purposes of the Act of the | 
authorities in the islands for the Board of Trade in of the 
grant of licenses. The words, he explained, were meaningless, and 
the amendment was coneequential on a previous one which had 
been agreed to. The amendment was agreed to, and the Bill 
passed. In tbe Commons on the same day, the Lords’ amendments 
were agreed to. 

The Supply of Electricity Bill.—In the House of Lords on 11th 
inst., the Supply of Electricity Bill was read a third time. On the 
question that the Bill be passed, Lord Wolverton moved to amend 
Clause 4 (provisions as to right of local authorities to purchase) by 
leaving out the following proviso to Sub-sec. (3) :-—“ Provided 
always that any local authority having power to purchase any pert 
of an unde being wholly or partly within the administrative 
county of London may, subject to the provisions of this section, and 
to the like consente, transfer such rights to the London County 
Council" Theamendment was agreed to, and the Bill, as amended, 
was passed. | 


e 


CORRESPONDENCE. 


Lettera received after first post on Wednesday morning cannot appear 
until the following week. 


Simple Stories. 


The amusing tale in your last issue has also its tragic 
side. It is, unfortunately, only too true that some firms 
strangle all incentive to invention on the part of their 
employés by not treating them generously, or even decently 
in the matter of remuneration for profit-bearing ideas. A 
case iu point came to my khoviedes some time ago. Ап 
employé, whom we will call A, took an idea to the works 
manager, who pooh-poohed it. A few days afterwards, the 
works manager told A that he had arranged to pay him for 
what the idea was worth, and he received а small payment. 
It subsequently became known that the works manager had 
риша the idea in his own name at another address, and 

ad sold the rights to a company interested in the manu- 
facture of such goods, and for whom his own company acted 
as selling agents—for some hundreds of pounds. Ав the 
payment was made to A by his employers, it is safe to assume 
that they were also in the deal, although to what extent is 
not yet quite clear. This payment represented about one 


per cent. of the deal. Verb. sap. 
Nemesis. 


Unfair Competition. 


I should imagine it is with feelings of bitter disgust that 
* Electricals " read such advertisements as one appearing 
in your “Situations Wanted " columns in your issue of 
August 12th. Неге are а few more similar cases, advertised 
during the last few weeks :— 

; | 10 per cent. bonuson first year's salary offered by No.— 
типе 1 £10 bos a berth offered by No E R. Dii [E. R. 
» No.—E. R. | 

„ No.—E. R. 

£ * * р 50 ” No.—" 8.” 
July 22 ЕТ £20 for a berth offered by No. — R. R. 

£50 for a berth offered by No.—E. R. 
Aug. 12 £40 and moderate salary offered by No.—E. В. 

It is becoming a bit “blue,” when, leaving alone the 
fact that it is almost impossible to secure a living wage any- 
where, such people as these are ready to even buy their 
berths. It is disheartening and hard when such, by aid of 
a deep pocket (enabling bribery) secure berths that are 
badly needed by those to whom a berth is their living. To 
scan through the advertisements appearing, and to note the 
miserable salaries offered, is alone sufficient to make one 
heartily wish themselves in some other walk of life. 

Experience is а necessity (?), but the principle of experi- 
ence at any cost, is carried too far. 

If (as they assuredly are) most of the berths are filled by 
those anxious to gain experience (minus salary), where are 
the berths to be found (plus salary) when such experience 
has been gained ? 

The general public firmly believe the trade holds out a 
promise of big salaries and great opportunities of progress 
(how well some of ов know otherwise), consequently a large 
percentage of t е rising generation enter the trade, It is a 
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pity some able person does not expose the trath in the daily 
тв, ÈC. 

А util the public are disillusioned of these fallacies, we 
shall have to submit to the great inrush which is going on, 
and whilst this inrush lasts the chances of an improved 
state of things are remote. | 

From Station Engineers and Kindred, little help can be 
erpected, in fact, they are mainly responsible for the very 
low salaries which are now usual. 

What might help, would be a big system of examination 
and registration, to include all from the lowest to the highest. 

The efficient man (be he а wireman, or chief engineer) 
might then get a chance of competing with the “ inefficient,” 
who has а deep pocket or influence to help him. s 


Ев — 


Neepsend Power Station. 


Our attention has been drawn to an article appearing in 
your issue of July 15th, descriptive of the Neepsend Power 
Station at Sheffield. In the part of the article referring to 
the Ellis & Eaves induced draught installation on Stirling 
boilers, you say that the air heating apparatus is a patent of 
Mr. Fedden, the chief engineer. This is an error, as the 
Ellis & Eaves induced draught installation comprises air 
heatere, fans, air ducts on sides and front of boilers, 
chimneys, &c. We may say that the application of Mr. 
Fedden’s patent in this case simply consists of connecting our 
hot air duct slong front of boiler by supplementary ducts to 
Bennis’s hollow bars, and has nothing whatever to do with 
the heating of the air. 

We shall be glad if you will kindly make a correction of 
this in your next issue. 

John Brown & Co., Ltd., 
CHARLES F. Dol. Br. 
Fheffield, á 
Anyusl 5th, 1904. 


— 


Localisation of Earths. 


Му remarks on Mr. Boot’s system of fault finding have, I: 
think, elicited statements which add to the value of his 
communication. Не did not say that the table of results 
gave consecutive records, and by describing it as some 
resulta, left it open to the assumption that they might be 
selected. I take it also from his reply that they were all 
d: termined by the minimum process of experiment. 
also useful to know that a density of 100 amp. per square 
inch may be relied upon for accurate resulta. Mr. Boot, 
1 owever, still abstains from estimating the сові or the time, 
which is, as he says, of great importance. 

Curiously enough it is just the question of time which 
helps to keep the barbaric " method alive. 

When a fault on a network is causing an interruption of 
the supply, the first thought of most station engineers is 
how to reinstate a large portion with the least possible 
delay. Cut it in half and make the good portion alive, is 
obviously the first thing to be done, and by continuing this, 
making temporary joints on live wires, it is sometimes 
possible to get every consomer on in a very short time. 
There have been many cases within my experience where I 
have considered such & process to be amply justified, and it 
сап be carried out without specially skilled assistance. On 
the other hand there are cases which call for more scientific 

methods, and practical results such as those given by Mr. 
Bo^t, together with an accurate description of the most 
suitable apparatus, are of very great value, and may possibly 
prove to be a deathblow to “ barbarism.” ' 
J. Rutherford Blalkie. 

South wark, 

August 12th, 1904. 


Mr. Boot will find, on referring to your issue of 
August 5th, that nobody suggested using any other return 
than the inner of a concentric cable, for the purpose of 
localiaing an earth on the outer, but if he has discovered a 
method of localising a short on a concentric cable by teating 
from one end only, without the use of an independent retarn 
cable, I, no doubt in common with many other engineers, 
would be glad of a diagrammatic aketoh. 


It is 


Also, no doubt, it would be a waste of time to, make a 
check test if jointers and mains maps were perfect, but, any- 
way it is cheaper than breaking up even a few yards of road 
(quite £1 per yard in London) and cable, as he must have 
done in many instances, Ав to tabulated results, I have no 
records by me of the many tests on the iength of cable in 
question, and if I had, possibly very few would believe them, 
but I think there were five separate faults, and the three that 
were accessible, ге., not in pipes, were repaired without 
jointing in extra cable. I may say here that a friend of 
mine in Londou has had the greatest possible success in 
localising earths on 1 вд. in. sectiou, single lead-covered dis- 
tributors, by the fullowing simple method :— 


RE TURN А 
==. ACCUMULATORS 
E ZI 
duoi UT 
B 


FAULT 


Send largest avaiiable current round loop and take 
pressure of А to earth, and в to earth with millivoltmeter, 
then, of conrse, pressure falls А to h and в to Е are propor- 
tional to lengths. 

A. J. Howard. 

Leicester, Auyust 15/h, 1904. 


With regard to the interesting discussion on localising 
faulte, it seems that not only on mains does fault finding 
take place. Personally, not having bad the lengthy experi- 
ence of some of your contributors, I am not in a position to 
criticise. It appears to me, however, that as the cost of 
most testing apparatus prohibits its general use, a simple 
plan would be acceptable. I therefore submit the follow- 
ing, which I believe will be found of use:—Supposing we 
have a three-core cable, say *06, 03, 06, on the positive of 
which there is an earth r, the system being three-wire low- 
tension, with earthed neutral. 


Disconnecting bor. Cable end. 
| NEG. OUTER 
EARTHEO NFUTRAL 
L [4А | o 
8 < POS. OUTER o. 
Н ў 
Ў 
— --{A 


Insert between positive end of cable and Бох, switches. 
resistance and ammeter A; a fuse, not shown, would be useful. 
Send current throogh cable of, say, 30 amperes, which will 
go to earth at F. Then take volta at А D, next take volts 
at BC, which will give reading minus drop from А to Е, then 


um is from which can be calculated length from 


A to F. The result, I believe, will be fairly accurate, and 
the outlay nil, as the apparatus is that in daily use at 
every works. 


Dartmouth, Auyust 16/1, 1904. 


A. T. Hammett. 


[MUNICIPAL APPOINTMENTS.—* Applicant" applied for 
а municipal appointment as electrical engineer, but failed. 
The Clerk to the Council sent him a printed notice notifying 
that he was unsuccessful, and this notice was forwarded in 
an open envelope by half-penny post. Our correspondent 
points out, as others have done before him, the great incon- 
venience and unpleasantness likely to be caused to applicants 
by such procedure, and he also requests us to comment upon 
this example of municipal meanness. Really, on the face of 
it, the practice is so reprehensible that there is only one 
attitude to take up in regard to it. We can only think that 
thoughtlessness or inadvertence on the part of some over- 
wrought official or posting clerk is the real cause, and a 

rotest in the proper quarter might prevent a recurrence, =— 
Ens. E. B. 
| a 


[d 


292 


THE ELECTRICAL REVIEW. 


[Vol. 55. No. 1,395, Асасзт 19, 1904. 


THE PRESIDENTIAL ADDRESS AT THE 
BRITISH ASSOCIATION. 


THE subject of the Prime Minister’s eloquent presidential 
addre to the British Association was ** Reflections Suggested 
by б.с New Theory of Matter.” Ву the new theory of 
таит was meant the electron or corpuscular theory, whose 
devolopment is almost entirely due to the Cambridge school 
of physicists. Considering that Mr. Balfour’s mental 
activities are so largely absorbed in an entirely different 
field, his accurate and lucid exposition of this somewhat 
abstruse subject speaks well for his knowledge of and interest 
in physical science ; and we may congratulate ourselves on 
having at the head of affairs a statesman who is not, through 
ignorance of science, likely to fail in his appreciation of the 
supreme value of science and its applications in the modern 
state, | 


was, however, only a preliminary basis for the main object 
of his address, which was a criticigm and attack on the 
inductive theory of J. S. Mill and his school. Не objects 
to the view of that school, that science is founded on expe- 
rience. The latest views of science on matter, namely, the 
electric theory of matter, “diverge violently from those sug- 
gested by ordinary observation," which alone, in Mr. Bal- 
four’s opinion, is entitled to be called experience.” No 
scientific education is likely to make us, in our unreflective 
moments, regard the solid earth on which we stand, or the 
organised bodies with which our terrestrial fate is so inti- 
mately bound up, as consisting wholly of electric monads 
very sparsely scattered through the spaces which these frag- 
ments of matter are, by a violent metaphor, described as 
occupying.“ 

Nobody will fail to perceive the ever widening gulf which 
separates what the plain man perceives in Nature, from the 
theories which the scientific man evolves by an elaborate 
system of reasoning founded on observed phenomena. These 
theories, or conclusions of science, Mr. Balfour maintains 
are not experience,“ but, we thank heaven, that Mr. 
Balfour does not expect the scientific man to settle this 
knotty point. He says, * we here touch the fringe of a 
series of problems with which inductive logic ought to deal, 
but which that most unsatisfactory branch of philosophy 
has systematically ignored. This is no fault.of men 
of science. They are occupied in the task of making 
discoveries, not in that of analysing the fanda- 
mental propositions which the very possibility of 
making discoveries implies.” It is to be hoped that a 
greater than John Stuart Mill will soon arise, who will evolve 
a satisfactory philosophy and logic of science. 

Mr. Balfour is, however, inclined to the view that Natare 
may never produce a man who will create a satisfactory 
philosophy of science, ora man who would understand it if it 
were created, because “ natural selection only works through 
utility. It encourages aptitudes useful to their possessor or 
his species in the struggle for existence, and for а similar 
reason it is apt to discourage useless aptitudes, however 
interesting they may be from other points of view, because, 
being useless, they, are probably burdensome." 

This appears to mean that as there was no particular use 
for a Philosophy of Science, Nature refused to evolve the 
mind that could understand it. This idea is further deve- 
loped in a fine passage, giving in a few brief sentences a 
vivid picture of the evolution of the universe as understood 
by modern science :—‘ Considerations like these, unless I 
have compressed them beyond the limita of intelligibility, do 
undoubtedly suggest а certain inevitable incoherence in any 
general scheme of thought which is built out of material 
provided by natural science alone. Extend the boundaries 
of knowledge a8 you may ; draw how you will the picture of 
the universe; reduce its infinite variety to the modes of a 
single space filling either ; retrace ita history to the birth of 
existing atoms: show how under the pressure of gravitation 
they became concentrated into nebulæ, into suns, and all 
the host of heaven ; how, at least in one small planet, they 
combined to form organic compounds; how organic com- 
pounds became living things; how living things developing 
along many different lines, gave birth at last to one auperior 
race; how from this race arose, after many ages, a learned 


Mr. Balfour's exposition of the electron theory of matter 


handful who looked round on the world which thus blindly 
brought them into being, and judged it, and knew it for 
what it was. Perform, I say, all this, and, though you may 
indeed have attained to science, in nowise will you have 
attained to a self-sufficing system of beliefs. One thing at 
least will remain, of which this long drawn sequence of 
causes and effects gives no satisfying explanation ; and that 
is knowledge itself.“ 

This eloquent passage puts Mr. Balfour’s view in a nut- 
shell, and explains the multiplicity and contradictions of 
metaphysical systems by the simple theory that we are, in 
these subjects, dealing with ideas which are beyond the 
resolving power of the human mind. We are inclined to 
agree. 


' BUSINESS NOTES. 
Electrical Wares Exported. ii 


WERK ENDING AvGUST 18TH, 1908. WEEK ENDING Avatar 16TH, 1904. 


Alexandria .. we . Value £43 Adelaide .. Value £200 
Antwerp. Elec. fuse .. 886 Alexandria .. ae ad 42 
Auck -— ae 14 Amsterdam. 68 
Bombay  .. s X EA 20 Auckland 2 
Brisbane -— à F 46 Bangkok 607 
Buenos Ayres. Teleph. cable.. 950 Beira 67 
Oalcutta ee Te .. 2,150 Bombay 62 
Cape Town . 1,042 Brisbane vx 28 
Co ombo s ee ee ее 33 97 Teleg. Mat. ee 367 
ban e 5 5 o. 18$ | Buenos Ayres ..  .. 154 
East London s. oe e. XTB Teleg. cable 400 
Gibraltar r .. O87 | Calcutta .. .. .. 160 
Hong Kong. Teleg. mat. ге 48 m Elec. machinery 759 
Kobe, Elec. instruments . 923 10 Teleg. mat. 100 
Moji. Submarine cable.. 284 Callao. Submarine cable 8,680 
Montreal is се és 40 Coatzacoalcos А zs 20 
Nagasaki ae d ee 2 0 369 Cape Town oe ee oe ee 61 
Ran goon oe s T 20 уз Elec. machinery. 38 
Rio Janeiro. Teleg. apparatus 2,466 Christiania .. s es s 14 
Rockbampton ге xis és 36 Canton vi 292 
Shanghai... 5s os „ 666 Colombo 54 
singapore 2s 5% is 92 | Durban wi 691 
Stockholm. Teleg. wire 129 East London ба ae .. 882 
Вуйпеу-  .. os - е Elec. machinery 601 
is Teleg. mat . 650 » Teleg. mat. 197 
Wellington T 1 ie 85 Flashing s n 25 
Fremantle 40 

Genos 250 

Ghent 48 

Gibraltar 6 

Hamburg pe 


Hong Kong a .. .. 
РЕ Elec. machinery... 782 
Larache ee T ©» 


Lisbon os x Ж К 15 

- Elec. instruments. 103 
Lyttelton se sis Vi 47 
Malta. Teleg. instruments .. 65 
Melbourne .. as ЯР .. 200 
Port Elizabeth  .. me .. IBR 
Rio Janeiro .. as «^s .. 200 
Rockhampton 2% ws .. 151 
Rotterdam .. 40 


St. Petersburg. Elec. maohinery ' 9206 
А Teleg. cable .. 170 
St. Vincent. Teleg. mat. si 


26 

Shanghai 
Sydney ex T е8 oe 87 
ii Teleph. cable .. .. 216 
Wellington. ee . .. 108 
Yokohama .. 25 z .. 994 
jè Elec. machinery .. 8,604 

1 — 
Total oe £11,898 Total 416,98 


8 
Foreign Goods Transhipped. 


Antwerp. Elec. mat. .. Value £120 
Bombay. Elec. ma. T 90 
Cape Town. Elec. mat. T 14 
Durban Elec. goods е4 50 
Launceston. Elec. lamps ee 20 
New York. Elec. machinery .. 1,062 
Wellington, Elec. mat... oe 40 


Total AA £1,396 


Dissolutions and Liquidations.—August 26th is the 
last day for receipt of proofs for the intended dividend of the 
Warrington and District Electric Light and Power Co. Liquidators : 
Messrs. E. Bradshaw and E. E. Johnson, the former of 4, Egypt 
Street, Warrington, and the latter of 78, King Street, Manchester. 

A meeting of the British Electromobile Co., Ltd., is to be held at 
25, Abchurch Lane, E. C., on September 2166, to hear an account of 
the winding-up from the liquidator (Mr. P. D. Leake). 


Simplex Conduits,—The Simplex Steel Conduit Co., 
Ltd., has submitted to us a sample of its new contact nipple, 
whereby it is claimed efficient aud permanent continuity and 
earthing can be secured with ordinary unscrewed “ Simplex " con- 
duits. It is stated that by the introduction of this nipple, all types 
of these conduits can be erected electrically continuous and 
efficiently earthed. А special sheet has been issued by the com- 
pany giving particulars of the nipples and the advantages which 
they possess. The list details the low first cost of material with 
the Simplex continuity system, and the saving which is effected in 
labour cost because the erection is exactly on the lines of ordinary 
socket joint conduit work. The system consists of a combination 
of ordinary unscrewed conduits used in conjunction with screwed 
fittings and contact nipples. 


А 
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Double Fuse Plug for Stage Use. — We illustrate 
herewith (figs. 1 and 2) a new stage plug which has been specially 
designed and made for stage use. Each plug is made so that if 
there is any sudden jerk on the wire it will not pull the wire out 
of the terminals. The large size is used for heavy circuite, and will 
carry up to 40 amps. ; a smaller size is used for light circuits, such 
as side lengths, &c., and will carry up to 10 amps. The sockets for 


Еа. 1. Fig. 2. 


the plugs аге ecrewed underneath the stage board at the most con- 
venient place; a hole is cut large enough to allow two small plugs 
to be freely inserted (fig. 3). The iron cover is recessed as shown, 
and will fit flush with the stage boards. This protects both plugs 
and sockets, and allows scenery to be run over it without fear of 
damage when plugs are inserted. The iron covers, being double 
hinged, falliback quitezílatjwhen opened for inserting the plugs. It 


Fig. 3. 


is claimed that by means of this arrangement а connection may be 
fixed almost anywhere under the boards of the stage without in- 
terfering with the sliders being drawn off, thus saving cutting of 
stage joists. It allows more than one plug to be inserted in the same 
connection at the same time, and doesnot project more than 1 in. 

elow tbe boards of the stage; nails, screws, or water may pass 
through it without damage. The plug carries its own fuses, thus 
protecting ita own circuit. 


Pelton Water-Wheels,—Mr. Percy Pitman, of Bosbury, 
Ledbury, recently constructed for use in some Rio gold mines, a 
50-B. H.P. Pelton water-wheel of tbe multiple nozzle type. The 
wheel is 4 ft. in diameter, of 4 in. steel plate, and is mounted on a 
3 in. shaft; it runs at 135 revs. per min. when dealing with 700 cubic 


70-в.н P. PELTON WHERL. 


feet of water per minute at 50 ft. head. The water passes to three 
nozzles, as shown in the accompanying diagram, through three 
valves which are controlled by the hand-wheels which are seen 


outside. Each nozzle is of 3§ in. diameter, and is constructed of 
phosphor bronze. The buckets, bearings, valves and seatinys are also 
of the same metal in order to prevent corrosion. Access to the 
buckets and nozzles is easily obtained by the removal of the top 
half of the casing. Mr. Pitman asks us to notify that he has per- 
manently removed from Halifax, Yorks., where. his business was 
carried on for many years, to the Bosbury works. He is making a 
speciality of high pressure wheels to work off the hydraulic power 
mains, and also of low pressure motors for the ordinary towns’ 
pressure water. He has supplied many of his standard Pelton 
wheels with extended sole-plates to take dynamos, alternators, 
exciters, &с. | 


Germany.—The exports of electrical machinery from 
Germany during the five months ending with May last amounted 
to 5,640 tons, as compared with 5,158 tons in the corresponding 
period of last year. ere has also been an increase in the imports 
of foreign electrical machinery into Germany, from 322 tons in the 
uu five months of 1903, to 500 tons in tbe five months ending with 

ay last. 


Engineering Apprenticeships.—Mr. W. H. Allen, of the 
Queen's Engineering Works, Bedford, has offered to apprentice two 
boys yearly to mechanical and electrical engineering at the works, 
and the County Council has accepted the offer in connection with 
the Technical Education Scholarships. 


A Handy Portable Galvanometer. — A simplified 
form of: the standard Р.О. Galvanometer;has been devised by Mr. 
Robert W. Paul, of 68, High Holborn,*W.C., which is well adapted 
kor. use iin localising | faults, bridge and, insulation teste, &c. The 
accompanying figure shows the'general ‘appearance of {the instru- 
ment ; the working parts, which are supported on a removable 


XMS. LONDON , 


SENSITIVE GALVANOMETHB. 


slider fitted to the rigid brass bobbin, are of standard type, while 
the case has been reduced to a simple form. The magnetic needle 
is fitted with a jewelled cap and a balanced aluminium pointer, and 
rubber pads are provided under the base; no levelling is necessary. 
The coil ig wound to 100 w, giving a deflection of 1 degree with 
000,008 ampere, or 1,000 w, giving the same deflection with 000,002 
ampere. 

Receiver Appointed.—Mr. E. R. Spackman has been 
appointed receiver of Ross, Oourtney & Co., Ltd., screw manufac- 
turers, Upper Holloway, on behalf of the debentare holders. The 
debentures are for the total sum of £5,800. The business will at 

resent be carried on by Mr. Spackman, and he will be responsible 
for all orders placed after August 11th. | ' 

Book ХМойсев,—“ The Telephone Service: Its Past, Its 
Present, and Its Future,” by Herbert Laws Webb, M.LE.E. 1s. 
London: Whittaker & Оо. 

Journal of the Institution of Electrical Engineers. Vol. XXXIII, 
Part 4, July. London: E. & F. N. Spon. бв. 

" Report of the Tariff Commission. Index to Vol. I. The Iron 
and Steel Trades." London: Р. 8. King & Bon. | 

“Qalendar of the Glasgow and West of Scotland Technical 
College, for the Session 1904-5." Glasgow: The Secretary, at the 
College. 

The Technology Review. Vol. VL, No. 3, July, 1904. Boston, 
U.S. A.: The Association of Class Secretaries. Price, 35 cents. 

The Е. E. Coe Red Book” on Advertising. F. Ж. Coe Agency, 
High Holborn, W.C.—The success of advertising is dependent upon 
many things, and this fact has been recognised by most large estab- 
lishments connected with the electrical engineering trades during 
the past few years, and to that end many of them bave established 
Publicity " departments, whose particular duties, we suppose, are 
to see that their advertisements are Tus in the tight publieations, 
and drawn up in attractive form and frequently altered, and that 
the preparation and circulation of price liste and catalogues are 
thoroughly seen to. In the book now before us there is some infor- 
mation regarding publications which would be more valuable if it 
were more complete respecting cireulations, and advertisement 
prices are given which may or may not be cortect. In the general 
matter of the book it is possible that-there may be found some tips 
which will enable the publicity department man Фо render him- 
self more fit” for his duties, shongh iia chief design is to induce 
the man who has nsve? advertised to experiment in that direction. 
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A Simplified Mains System,—Amongst the many 
problems confronting electrical engineers and awaiting solution, 
none are of greater importance than those relating to the efficient 
distribution of electrical energy. A large proportion of the heavy 
initial cost of insulated cables is entailed by the operations to which 
the metallic conductor is subjected at the cable factory, and any 
invention which has for its object the elimination of the factory 
insulation, and the provision of a cheap and efficient system of 


underground mains, should appeal strongly to electrical engineers 
and to local authorities responsible for the spending of public 
money. The Simplified” solid system was brought out for wis 
purpose about two years age. 


SECTION THROUGH SIMPLIFIED UNDERGROUND CONDUCTOR 
a Твовсантна, &c. 


The “Simplified” system, as the name implies, is simplicity 
iteelf, ard consists in assembling together the raw materials, and 
constructing the main in siu. The troughs, which may be of any 
suitable material, are laid in the trench; porcelain kearers or 
bridges are spaced at short intervals therein, and bare stranded 
conductors are placed on and securely wedged into these bridges. 
Carbolite, the inventors’ special insulating compound, is then run into 
the trough во as to entirely cover the conductors; an inner lid of 
wood is placed in position, and the whole is finished off with a 
continuous cover of carbolitic asphalte, 


Pd 


‘metals other than ccpper. 


It will be observed that the above system depends for its 
е@їсїёпсу on a minimum of details, and it may be of interest to 
describe rather more fully the various component parts. The 
troughs are usually of sound red pon- pine, machined to certain 
standard shapes and sizes, and rapidly put togetber by metal bands, 
which are sprung on. Special attention has been devoted to the 
provision of an efficient method of jointing individual lengths of 
troughing together. Where two planks (whether forming sides or 
bottoms) butt against one another, each is provided with a saw cut, 
into which a small tongue of metal is inserted; by this means an 
absolutely tight joint is obtained between the butting ends of the 
troughiog. The insulating bridges are of porcelain, possessing a 
highly vitrified body which is unglazed and absolutely non- 
hygroscopic. The edges of the bridges engage with grooves 
machined in the sides of the troughing, by which means the bridges 
are kept securely in position. 

The bridges being fixed in position, the conductors are paid out 
and laid upon them and securely wedged down into them. 
Expansion and subsequent contraction have been, iu the past, 
amongst the most fruitful sources of trouble during tLe construction 
of solid system mains, and it was with a view of obviating this, and of 
transmitting its effects in such a direction as should not affect the 
efficiency of the mair, that the inventors adopted the wedging 
process. 

Little need be said about the bare metal conductors, but it may 
be noted that the invention lends itself admirably to the use of 
The relative conductivity of aluminium 
and copper for inttance, and the increased sectional area of 
the former metal for given current capacity, make little or no 
difference to the standard sizes of troughing, the size of the trough 
to contain copper conductors being, in most cases, the same in the 
case of aluminium. For small mains too, it is quite possible to use 
iron for the conductor. Whatever metal is adopted, the inventors 
invariably advise the use of soft-drawn wire, and їп stranded con- 
ductors the lay to be kept as short as possible. 

The insulating compound is composed of refined carbolite, a 
material with highly insulating properties, which is absolutely 
waterproof and non-hygroscopic, and which at the temperature of 
the surrounding soil sets to a very tough and slightly plastic con- 
sistency. It has also an extraordinary power of resistance to 
breaking down under high pressures, a length of low-pressure main 
having recently been subjected to an alternating difference of 
potential between conductors of 20,300 volts for 10 minutes, with- 
out showing any signs of breaking down. 

As an illustration of the extiemely flexible nature of the simplified 
system, ава whole, it may be of interest to mention that whilst 
carrying out an extension some little time ago, it was found 
necessary, owing to the re-levelling of one of the roads, to lower 
the maig some 18 in. below the level at wbich it had been originally 
laid. Some 200 yds. of three-wire distributor were successfully 
lowered in this way, and that whilst the main was alive, and 
without removing any of the filling, or in any other way disturbing 
the completed main. 

The primary object of the inner lids is to provide a support fcr 
the asphaltic cover. They are generally composed of wood, and 
are put on in short lengths of about 3 to 4 ft. each, being easily 
removed for purposes of service connections, and ao forth. 

The outside cover is compoted of carbolitic asphalte, which is 
made and supplied by the Simplified Co. in compact 4-cwt. blocks, 
ready for use. The blocks are readily melted in a boiler, and the. 
molten asphalte is then poured on to the main from end to end ; 
it is tooled off with & hot iron, and quickly sete hard and tough. 
Amongst the many advantages claimed for the Simplified system, 
we may mention the fact that it is quite practicable to considerably 
overload the conductor. This distinctive feature of the Simpli- 
fled" main is of especial value in connection with feeders for 
electric tramways, and, indeed, a tramway feeder laid on this 
system by the Simplified Underground Conductor Co. in the Sprir g 
of 1903, has been working under an overload of nearly 50 per cent. 
without giving the smallest trouble since it was put down. 

Contracts for mains laid on this system have been carried out 
during the last three years for the Corporations of Blackpool, 
Salford, Bootle, St. Anne's, &c., and at Ledsham, Blundellsande, 
Witley, Eastham, Knowaley, and other places. 

Beveral Corporations are now installing the Simplified system, 
utilising their own labour and working under licence from the 
Bimplified Co., and this plan will,no doubt, commend itself to 
many engineers who make a practice of laying their own mains. 
Tbe Simplified Underground Conductor Co., Ltd., has its head 
offices at 35, Ca.tle Street, Liverpool. 


A Hint from Rio de Janeiro, — A correspondent 
writes from Rio de Janeiro, Brazil, under date July 21st, as 
follows:—“ I think it would be well if electric lighting firme gave 
their attention to Rio Janeiro during the next few years. The 
city is undergoing radical alteration ard reconstruction, and there 
is, at present, no general scheme of electric lighting, although the 
matter is, I understand, under consideration by the 8. Paulo Light 
and Power Oo. (whose head office is at Toronto, Canada) in connec- 
tion with an extensive traction scheme." 


Sawing Machines.—The Admiralty has recently placed 
orders with Messrs. Edward G. Herbert, Ltd., of Марсі eter, for a 
number of their eccentric sawing machinee, who have, at the present 
time, machines in hand for the Royal dockyards at Chatham, Devor - 
pn, Sheerness, Portamoüth, Pembroke, Haulbowline, Gibraltar and 

ta. 


Stalybridge.—The Victor Mill, Ltd., has accepted the 
tender of Messrs. W. О, Booth & Oo., of Stalybridge, for the electria 
light installation, 
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The “Minne” Lock Nut.—Messrs. D. Santoni & Co., 
Ltd., of 28, Ely Place, Holborn Circus, E C., are introducing the above 
patented lock nut, of which they are the sole manufacturers. It is 
claimed that the Minne lock nut.offers the most simple solution of 
efliciently locking a nut. Knowing thet the locking quality of a 
nut is based upon the wedging of its first lower screw thread, and 
that the wedging action is to а great extent minimised in ordinary 
practice by the large surfaces in contact, the inventors have intro- 
duced a lock nut of very small dimensions aud baviog a minimum 


Fic. 2. 


of contact surface (shown by the shaded portion, fig. 1). This, it 
is claimed, allows of à maximum wedging effect on tightsning up. 
Farther, the risk of unscrewing under vibration is reduced to a 
minimum, as the heavier nut would, owing to its greater active 
energy, unscrew more rapidly than the small lock nat, and 
consequently wedge itself more tightly. The correctness of these 
theories has been confirmed by both the German and American 
Patent Offices, and by actual trials on railway and tramway track, 
locomotives, motor cars, and machinery. 


Bankruptcy Proceedings.— The first meeting of 
creditors was held on Thursday, at the London Bankruptcy Court, 
before Mr. C. A. Pope, Assistant Receiver, under the failure of 
Warner & Co., builders and electricians, late of 12, Holbein Place, 
Sloane Square, 8.W., present address unknown. The receiving 
order was made on the petition of Messrs. T. & W. Ide, Wells Street, 
Oxford Street, the act of bankruptcy cited being notice by the 
debtors in April and May of suspension of payment. The Chair- 
man reported that the debtors had not surrendered under the pro- 
ceedings, and that nothing was known of their whereabouts. An 
inspector of the Court had attended at 12, Holbeia Place, and was 
informed that the debtors left the premises in the early part of 
June, taking with them the stock of electric fittings, and tbe books 
and papers. А creditor said he believed the firm consisted of 
George William Warner and Arthur Bowen, and a resolution was 

sed for those persons to be adjudged bankrupt, and Mr. A. C. 

urner, chartered accountant, Bush Lane, Cannon Street, E. C., to 
be appointed trustee, with the following committee of inspeotion, 
viz., Mr. H. Clark (T. & W. Ide), Mr. H. Grant (Veritys, Ltd.) and 
Mr. F. Н. Rosher. The public examination of the debtors has been 
fized for September 20th. 

At a sitting of the London Bankruptcy Court, held on the 12th 
inst., before Mr. Registrar Giffard, the case of Mr. Max Margowski 
(Automatic Telephone Оо., Ltd.) was mentioned in connection with 
the debtor’s application for an order of discharge. Mr. Hewitt, 
on behalf of Mr. F. B. Balaman, the trustee, applied for aa adjourn- 
ment on the ground that his client was making further investiga- 
tions, with a view to the recovery of assets, it being alleged that 
the debtor had transferred property to his wife through the medium 
of a dummy. Mr. Denman, for the debtor, consenting, the case was 
ordered to stand over until October 28th next. 

At Liverpool Bankruptcy Court, on August 10th, John James 
De Lacy and Howard Ryan De Lacy, trading as De Lacy Bros., 
electrical engineers, of Liverpool, were again examined. John 
De Lacy was questioned as to an engagement with a Mr. Arthur 
Brown, who was manager for a year, and from whom various sums 
of money were borrowed and put into the business. Debtor stated 
that the money was borrowed at a time when they believed them- 
sslves to be thoroughly solvent, and it was intended that Mr. Brown 
should ultimately bave a substantial interest in the business. The 
examination was closed. 


Snowdon’s Flame-Preventing Fluid.—Mr. F. Seaton 
Snowdon, consulting engineer, of West Dulwich, 8.E., has intro- 
duced a flame-preventing chemical combination with which, at 
slight cost, it is possible to flame-proof textile fabrics of the most 
delicate description, matting, papsr, wood, &c., and any ordinarily 
inflammable substance. This fluid has alreaay received recognition 
from theatre authorities, and many trial orders are in process of 
execution. These "flame preventers" are sold in the form of 
powder, starch or liquid, and are manufactured by Snowdon's Flame 
Preventers Co., 10, Tudor Street, London, E.C. 


Condensing Plant.—It is well known that Messrs. The 
Mirrlees, Wateon Co., Ltd., of Glasgow, have made a speciality of 
condensing machinery, and the following list of orders received 
during 1904, will serve to convince steam users that the frm's 


products are meeting with due recognition :—Leeds Corporation 
(lighting), surface condensing plant of 32,000 lbs. steam per hour 
capacity; Northampton Corporation, ditto, 12,000 lbs.; Bradford 
Corporation (repeat) (per J. Musgrave & Sons), ditto, 21,400 lbs.; 
Egyptian Government, ditto, 15,000 lbs. ; Redpath, Brown & Oo., 
ditto, 12,000 lbe. ; J. Musgrave & Sons (for South Africa). ditto, 
13,500 lbs.; Burgh of Greenock, ditto, 25,000 lbs.; Whitby U. D. C., 
ditto, 7,500 lbs. ; Partick E. L. works, ditto, 18,000 1bs.; G. Н. Powden, 
Manchester, ditto, 8,000 lbs.; Premier (Transvaal) Mining Co. (per 
Fullerton, Hodgart & Barclay), ditto, 22,500 lbs.; Inveresk Paper 
Mills (per British Westinghouse Co.), ditto, 15,000 lbs.; Folkestone 
E.L. works (per Edmundson's Electricity Corporation), ditto, 15,000 
lbe.; Cardiff Electricity Works, ditto, 30,000 lbs; Willesden 
U. D.C., ditto, 15,000 lbs; Madeira Electric Light Co., ditto, 
16,000 1bs.; Bristol Corporation (per Willans & Robinson), ditto, 
17,000 lbs. ; Kilmarnock E.L. works (per Aiton & Co.), jet condensing 
uer of 18,000 Ibe. ; Clyde Valley Electric Power Co. (per British 
estinghouse Co.), ditto, 80,000 Ibs. 


A form of re-construetion for Cellular Switch- 
Gears.—A good deal has recently been written and said concern- 
ing the safety of high-pressure switchgear, but considering the im- 
portance of the subject one cannot say that too much attention has 
been given to it. Messrs. Walker & Hodgetts, Ltd., of Salford, 
have set themselves the practical task of demonstrating im- 
provements in the construction of existing Н.Т. switchgenrs of the 
type which has in the past been universally appreciated for use in 
central stations, particularly upon single-phase systems of 2,000 to 
3,000 volts. The improvements consist of some simple detail 
alterations to the fuses, with several objects in view, among which 
may be mentioned the avoidance of the use of springs, the provision 
ofa new type of flexible conductor inside the pots, and also a 
mecbanical method of fixing the fuse wire in order to replace the 
existing soldered connections, In the modification of the general 
construction of the gear, the heavy horizontal slates are taken out 
of the wall,and the switchgear is re-constructed in the reverse 
position, so that what has been the back now becomes the front, and 
vice versa. This is illustrated in the accompanying view, taken 
from а trial board. It will be noted that there are four sete of 
bolts and distance pieces holding the slates together, and it is 
found that a very rigid self-contained switchboard can be obtained 
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RECONSTRUCTED CELLULAR SWITCHGEAR. 


in this way, although in actual practice, on a board of the sise 
illustrated, six or eight bolts are used; the bolts are cemented into 
the distauce pieces, and so the construction becomes as solid as if it 
were mounted on the wall. It will be seen at once that by this 
means the switches and fuses are removed from the operator. He 
is shielded from any possible arcing from these by two thicknesses 
of slate slabs. At first sight it is suggested that this method 
introduces a back, which has hitherto been absent from the type of 
gear in question, but on after-thought and inspection it will be 
found that the objection to a back is practically removed, in that ft 
is possible to see, from the station, any person at the back throngh 
certain portions of the gear; moreover, the fittings at the back are 
now shielded in identically the same way as those visible at the 
front in the original design. d 

The illustration shows cellular switchgear for 2,000 volts, which 
was reconstructed as a test with onlyl four cramping bolts. In order 
to show clearly the construction and, proposed method of operating 
the switch, the front slate covering,the switch and fuse panels, all 
division slates, and all but two of thelj-inch back slates are removed. 
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Catalogues: and! Lists.—Messrs. Jonn Davis & Son 
(Derby), Lrp., have issued a capital and timcly pamphlet (60 pp.) 
bound in stiff red covers, showing many illustrations of the Jeffrey 
coal-cutters. The various manufactures of the Jeffrey Manufac- 
turing Oo., for whom Mesers. Davis are the sole representatives in 
Great Britain, are described. The list is in two sections, one 
dealing with electric ooal-cutters, and the other with those driven 
by com d.air, some designs of electric locomotives for mining 
work bringing up the rear. 

Mrssms. James Gmn & Co., of Fenchurch Street, E.C., have 
issucd а circular describing their improved patent ventilating cover 
and frame for electric lighting and other purposes. The principal 
feature of the cover is the bevel which extends round its underside 
and through which the ventilating slots are cast. Any moisture 
which passes throngh the slots will therefore fall to the lo 
of this bevel, and will then drop into the channel in the frame, 
whence it escapes through the outlets in the corners of channel into 
the surrounding earth. The channel is so made that water cannot 
trickle, or be blown, into the pit. It slopes from the centre towards 
the outlets, thereby preventing any lodgment of water or dirt, and 
keeping the channel perfectly clean and free. The slots provided 
in the cover ensure the efficient, ventilation of the pit, and as the 
cover has no bead or projection underneath this, ventilation is 
claimed to be free and unimpeded. 

The Crypto ELECTRICAL Co., of Bermondsey, are sending out 
new circulars relating to their alternating current motors, motor- 
generators, and cut-outa. 

Mxssas. L. Анкрвву & Co., of Manchester, have issued a net 
wholesale price list of insulating materials for electrical purposes. 

Messrs. ALFRED AM & Co, of Bt. Andrew's Works, 
Peckham Park Road, S.E., and other addresses in London, have just 
issued an illustrated catalogue, showing the various types of tele- 
phones made by them for ship use. These instruments, we under- 
stand, are employed in Н.М. Navy and on the "liners" of the 
mercantile e. The list consists of good art paper, with many 
photo-process illustrations showing the instruments in use, and the 
apparatus detailed includes navy 'phones, shutter 'phones, pillar 
'phones, and cabin and works loud speaker type telephones, 


Schmidt and Easton Patent Superheaters.— Messrs. 
Easton & Anderson, engineers and successors to the general engi- 
neering business recently carried on by Easton & Co., Ltd, 
announce that they have taken over the superheating business lately 
carried on by the latter concern. They will have the advantage of 
all the patterns and drawings, as well as the old expert staff, and 
will therefore be in а position to supply the Schmidt and Easton 
superheaters as heretofore. In the future the manufacturing will be 
carried out by Messrs. J. and E. Wood, of Victoria Foundry, 
Bolton, under supervision. | | 


Nernst Lamps.—We have received from the Electrical 
Co., Lid., а pamphlet containing illustrated descriptions of the 
recent developments in Nernst lamps, together with some interesting 
records of their efficiency. The company is distributing the above 
to its numerous customers, and has now made arrangements for 
fully protecting its patrons against infringement actions, бс. An 
arrangement has also been come to between the patent holders and 
licensees, whercby special discounts have been fixed, and came into 
force on the Ist inst., to which the vendors of these l.mps are bound 
to adhere in the future. | 


Americans in Oriental Markets, — U.S.A. Consuls 
in the Far East are warning American shipping firms of the 
undosirability of trying to unload unsaleable and out-of-date goods, 
including electrical appliances, on Oriental purcbasers, for the 
Oriental mind is very easily prejudiced againet a whole class of 
goods, 


Trade Announcement. — The Bradford Electrical 
Engineering Co., of Volt Works, Trafalgar Street, Bradford, 
have acquired premises at 3, Royal Arcade, Manningham Lane, 
where they will have a fully-equipped show-room of electric light 
fittings and heating apparatus. 


LIGHTING AND POWER NOTES. 


Birkenhead.—The T.C. bas approved the resolution 
of its Electricity Committee to accept the tender of Mesers. 
Johnson & Phillips for the supply of materials and the execution of 
works for the supply of electricity to Prenton and Upton, and 
that, subject to a prov. order being obtained, application be made 
to the L.G.B. for sanction to borrow £6,500 to carry out these 
extensions. f 


Bristol.—The Bristol Gas Co. proposes to light the base- 
ment of its new offices, which are about to be erected, by electricity. 
A complete gas-driven installation for the generation of energy for 
light and power will, it is stated, be laid down. 


Boston.—The T.C. has been recommended by its Paving 
and Lighting Committee to adopt an E.L. scheme, estimated to 
eost, £17,263. | 


Cannock.—A L. G. B. inquiry was held last week into the 
application of the U.D.C. for sanction to borrow the sum of 
£10,000 for the purpose of supplying electricity to tho district for 
light and power. The town clerk stated that it was proposed to 
borrow the aum for a period of 2^ years. Messre. Whittaker Bros., 
of Dudley, in 1902 made application to the Council to work its 


west part 


E.L. order, and to this the Council assented, but the В. of T. 
refused! & transfer. The same firm has since submitted another 
proposal, and the Council intended, unless the L.G.B. offered 
objection, to work the undertaking under an agreement with Messrs. 
Whittaker Bros, which provides for a lease for 25 years, but 
determinable at the end of 14 years. The firm undertakes to repay 
the whole of the capital expended by the Council within the period 
for which the money is borrowed, with interest, and as a guarantee, 
to put £2,500 into the works. А number of representatives of edge 
tool works at Bridgtown and Wedge's Mills supported the applica- 
tion. Three local colliery companies, several ratepayers, and the 
Cannock, Hednesford and District Gas Co. opposed the schemo. The 
inquiry was adjourned for evidence for the opposition. 

The B. of T. has informed the Staffordshire C.C. that it has 
decided not to grant the Cannock and District E.L. prov. order. 


Conway.—The T.C. has decided to apply for a prov. 
order for electric lighting in the borougb. 


Dorking.—The formal opening of the generating station 
constructed by Messrs. Edmundson’s Electricity Corporation for 
the supply of electricity to the town, took place on the 9th inst., 
the ccremony being performed by the Duchess of Marlborough. 
Electricity has been supplied to the town since March last, when 
70 consumers, representing 1,500 lamps, were connected, but it is 
only recently that the works have been completed. The 
number of consumers now connected amounts to 120, with 
4,000 Jamps. The prices charged for the supply of energy for 
lighting are 7d. and 4d. per unit, one hour maximum demand 
or 6d. per unit flat-rate, and by the slot meter system, 
including rental of same, fittings, &c, 7d. per unit. Meters. 
Edmundeons acquired a lease of the Council's prov. order, under 
which tbe whole of the required capital was advanced to them, 
Messrs. Edmundeons paying back to the Council in half-yearly in- 
stalments a sum equal to the amount which the Council have to pay 
for interest and sinking fund charges, and the instalments on all 
sums it has expended in capital in connection with the order. The 
Council bàs the option of taking cver the undertaking at 7, 10, or 
14 years, or any subsequent year. At the end of 25 years, when 
the lease expires, the undertaking will revert to the town free of 
cost. 


Dublin.—On the 8th inst. the Municipal Council refused 
а motion to suspend standing orders, brought forward to enablc а 
report of the E. L. Committee to be “rushed through. The object 
of the manœuvre appears to bave been to get а resolution from the 
Council endorsing the request for a loan of £21,000 to the Com- 
mittee for the рогровз of extending tbe generating plant at the 
Pigeon House works. The matter had already been discussed, when 
an application for this loan came before the L.G.B. On that occasion 
the Inspector dismissed the application, because it had never been 
formally approved by the Corporation. 


Dumbarton.—The Electric Supply Corporation, which 
has the provisional order for supplying electric power to the town, 
has asked the Dumbarton T.C. for а further delay of six or nine 
months before starting the work, to enable it to come to arranye- 
ments with the company which is to utilise Loch Sloy Falls for 
electric supply purposes. The matter has been remitted to the Bills 
and Electric Committee to get the company to imploment its 


bargain. | 
Exeter.—The T.C. has reduced the price of energy for 
ordinary lighting to 5d. per unit, and for power to 24d. 


Glasgow.—Subject to a slight modification of the power 
rate conditions, the Committee bas recommended to the Corpora- 
tion that no alteration be made in the charges for energy during . 
the year 1904-5. The quantity of electricity sold to private con- 
sumers during the past year was 13,004,119 units, as compared with 
10,419,488 units during the previous year, being an increase of 
30:56 per cent. The number of consumers at May 31st, 1904, was 
9,324, ав compared with 7,013 at May 31st, 1903, being an increase 
of 32:95 per cent. during the year. There were 268 consumers who 
consumed the equivalent of five hours or more per day of their maxi- 
mum demand throughout the year, the consumption under this head 
amounting to 1,723,196 units in all. The total number of motors 
in use or supplied off the Corporation mains was 1,453, with а total 
horse-power of 6,501, ав compared with 1,059, with а total horse- 
power of 4,597 last year. The number of units consumed for power 
purposes was 2,873,941. The total number of arc lamps erected and 
in regular use in the streeta as at May 31st last was 814, ав com- 
pared with 719 at the same date, 1903, and the quantity of electri- 
city consumed for public lighting was 1,503,546 units, as compared 
with 1,081,836 units during the preceding year. The number of 
8-О.Р. lamps, or the equivalent, applied for was 805,058, as com- 

d with 630,708, being an increase of 174,350. The maximum 
oad amounted to 11,585 xw., as compared with 9,371 Kw. last year, 
being an increase of 23°63 per cent. | ' 


Greenock.— From the accounts of the Electricity Depart- 
ment for the past year, a deficiency of £2,100 appears to have 
been incurred. This large adverse ce is accounted for chiefly 
by the Board of Trade decision in the arbitration case between the 
Corporation and the Tramway Co. Under that decision the depart- 
ment is compelled to supply energy at a figure much lower than 
it thought it was entitled to charge under the lease. 


Halesowen.—The Empire E. L. and Power Co. has 
informed the U.D.C. that it will shortly commence to carry out its 
obligations under the agreement entered into for the provision of а 
supply of electricity, and the construction of electric tramways. 


vol. 65. No. 1,395, Avavsr 19, 1904] THE ELECTRICAL REVIEW. 297 


Hove.—The T.C. has approved of the action of the local 
E.L. Committee in requesting the Brighton Т.С. to discontinue 
supplying energy to a house in the borough of Hove, although the 
meter is fixed in a corner of the garden, which is in the borough 
of Brighton. 

The Hove E.L. Co. and the Hove and District Electrical Sopply 
Co. have notified their intention of applying for prov. orders for 
electric lighting. 


Huddersfield.—The Electricity Committee of the Cor- 
poration has passed a resolution requesting motor manufacturers to 
appoint agents in the city, and to enter into agreements, with a 
view to assisting the Committee in extending the use of motors. 


India.—The Pioneer Mail states that the Committee 
appointed by the Panjab Government to investigate the question of 
water and electricity supply for Simla, has definitely rejected 
Major-Gen. Beresford-Lovett's scheme so far as it relates to the 
pumping of water from the Butlej, which it was proposed to do by 
electricity, but has decided that electrical power shall be derived 
from Nauti Khud. 


Ipswich.—On the recommendation of its engineers, the 
T.C. has decided to expend about £1,300.on additional boiler plant 
to meet the coming winter's load, and the sum of £460 on a 
smiths’ shop and stores, in connection with its electric lighting and 
tramways undertaking. 


Kingston (0nt).— On August Ist, the municipal 
authorities took over the working of the Kingston Light, Heat 
and Power Co.'s plante. Flat-rate charges have been abolished. А 
local electrical expert has been engaged by the authorities to draw 
up a scheme for the improvement of the undertaking. 


Kirkintilloch.—The Gas Committee, as а result of а 


canvass of the shopkeepers in the town, has suggested to the T.C. 
that a small installation be put down, partly as an experiment, to 
supply electricity to the district. The Council has agreed to inter 
view an expert, to discuss the matter. | 


King’s Norton.—The U.D.C. has decided to negotiate 
for the transfer of the E.L. order obtained in 1898 to a syndicate 
under а 21 or 25 years lesse. The district to be supplied with 
energy comprises Mosely, King's Heath, Moor Green, Selly Park, 
Bournbrook, Selly Oak, Ten Acres, Bournville, Stirchley, the 
Cotteridge, Middleton Hall Road, King’s Norton, and Northfield ; 
and the capital required (about £36,000) is to be found by the 
Council, by way of load. The syndicate is to take steam from the 
jefuse destructor at zd. per unit during dark hours, and jd. during 
daylight, with a minimum payment of £500 a year. 


London.—Isiincton.—On Wednesday evening a failure 
of the electric lighting service took place, lasting for half an hour, 
owing to the breakdown of an insulator at the generating station. 


Louth.—The T.C. has sealed an agreement with Messrs. 
ao & Dykes in reference to the installation of the electric 
ight. | ә » 

Lytham.— The St. Anne's U. D. C. has notified the T.C. 
that it would be willing to discuss terms for the supply of elec- 
tricity to the town. 


Mansfield.—There was no opposition on August 10th at 
the L.G.B. inquiry into the application of the T.C. for a loan of 
£15,000 for E.L. purposcs. Of this sum £10,986 represente excess 
expenditure over the original estimate, and £4,013 was for mains. 


Mynyddislwyn.—The U. D. C. has engaged Messrs, 
Lewis & Fletcher, electrical engineers, of Cardiff, to advise it 
on electric lighting questions. It is proposed to take energy from 
the South Wales Electrical Power Distribution Co. 


Newcastle (N.S.W.).—Mr. Raw, the electrical engineer 
to the works department of the City Council, hes drawn op a 
report oa the proposed extension of the E.L. plant, and recom- 
mends that the tender of Messrs. Noyes Bros. at £2,800, made up as 
follows :—Weatinghouse engine, £487; Babcock & Wilcox -boiler, 
£838; electrical machinery and apparatus, £1,475—be accepted; 
Messrs. Noyes Bros. to supervise the erection of the plant. Mr. Raw 
recommends that the present aystem of lighting should be changed 
over from 1,000 volts to 2,200, the cycles per second reduced from 
133 to 50, and the system altered from single to three-phase. 


Ormskirk.—The U.D.C. has approved the scheme 
proposed by the National Electric Construction Oo. for the electric 
lighting of the township, and has authorised the Committee to draw 
up а form of agreement. "The undertaking is to be run by thecom- 
pany on bebalf of the Council, ard should the profit of the first 
10 years work out at over 3 per cent. per annum on the capital 
expenditure after providing for the sinking fund and interest, the 
excess will be refunded to the Council. The Council is to borrow 
the capital, and the company to construct the works. Public lighting 
charges, including maintenance and upkeep are to be 22d. per unit, 
and private lighting, a flat rate of 5d., and on the maximum demand 
system 748. per unit, and 3d. per unit after; power charges, 4d. and 
14. per unit maximum demand for one hour in the first quarter. 
After seven years the Council can take over the concern upon pay- 
ment of 10 per cent. on the capital expenditure, and upon the 
expiry of 10 years on payment of a premium of 74 per cent. It is 
intended to make provision in the agreement that in the event of 
the estimate for thei{cost of the scheme exceeding '£15,000, the 
Council will have ther right to reconsider its position. ; - 


v 


Penrith.—The U.D.C. has adopted the recommendation 
of the E.L. Sub-Committee that a scheme of electric lighting should 
be carried out, and that a loan of £6,850 bo applied for, for that 


purpose. 


Plymouth.—A loan of £20,000 for E. I.. purposes has 


been applied for by the T.C. 


Sheffield. The Т.С. has fixed the price of energy for 
motors, driving hoists, cranes, and passenger lifts, at 2d. per unit, 
and for other motors at 14d. per unit. 


Shipley.—The accounts of the E. L. undertaking of the 
U.D.C. for the year ended Marcl: 31st last in brief we give below, 
with а comparative statement of the financial results of the previous 
twelve months :— 


a 1904. 1903. 

Revenue, private lighting and power . £4,889 £2,051 

i public lighting .. T" "n M 468 эмд 
Total revenue, including moter rents, sundries 

and discounts s E ae ә .. £5,210 £2,723 
Total works costa, including public lighting. 3,137 1,909 
Interest ee * - . ee өө ee es 1,533 722 
Sinking fund .. 665 539 
Debit balance charged to gencral district rato £125 £447 
Total works cost per unit, including public 

lighting е = - vs 8 .. PA. 1°534. 
Inclusive average price obtaincd for all kinds E 

of supply . as ёа T ae ee 205d. 2° 16d, 


The total number of units sold amounted to :—Private lighting 
and power, 190,113; public lighting, 56,000; traction, 362,111; 
total, 608,524. The number of Jamps, motors, &c., equivalent to 
8-c P., connected, was 18,098, as against 8,147 in the preceding 
year. The maximum load recorded was 455 kw. Ан aresult of the 
year’s working, the number of units sold, both for private and (rac- 
tion purposes, has more than doubled those of 1902-3, and we 
anticipate that the result of the present financial year’s working 
will be equally satisfactory. The electrical engineer is Mr. 8. D. 
Schofield. | 


Soothill Nether.—The Yorkshire Electric Power Co. 
has offered terms to the U.D.C. for public lighting. 'l'he company 
offers to supply energy at lid. per unit. The matter has been 
referred to a Committee. 


Spain. — La Sociedad IIidro-Electrica del Pindo has 
lately completed and put in operation a large electric power station 
and a calcium carbide plant, on the coast of Finistere, near Coruna. 
Water power is utilised in the generation of the electrical energy. 


Sydney (N.S.W.).—The municipal electric light under- 
taking was inaugurated on July 8th last, and for the following brief 
description of the work we are indebted to the Sydney Daily Telz- 
graph, in which paper a long account appeared on July 5tb. The 
generating station and offices have been erected at Pyrmont, aud the 
plant contained in the former comprises five Babcock & Wilcox boilers, 
each of 10,000 Ibs. per hour evaporative capacity, at 160 lbs. pres- 
sure per sq. in., thcy are fitted with mechanical stokers, ecouomisers, 
superheaters, &c. The generating plant consists of two 1,000-H.P., 
and one 500-н.р. Ferranti engines, coupled to Dick, Kerr threc- 
phase 5,200-volt alternators. Separate surface condensera to each 
engine are installed, and the air and circulating pumps are both 
motor-driven. In the Town Hall and Lang Park sub-stations, motor 
generators are installed, three in the former and two in the latter, 
each set consisting of а 5,000-volt alternating current motor, driving 
& 480-volt direct current generator, supplying the three-wire low- 
tension network. The other three sub-stations contain static trans- 
formers, reducing down to 240 volts for distribution to consumers 
for private lighting and the street lamps. The supply of eca water 
for the condensers is to be obtained through conduits from tho 
Darling Harbour, which, however, were not completed at the 
beginning of last month. It is stated that this work has been one 
of great difficulty, owing to the incursions of the tides and the 
necessity of working in short lengths so as not to interfere with the 
working of the Harbour railway yard, under which the conduits 
have been laid. The total length of this conduit amounts to about 
600 ft., one-fourth of which had to be cut through rock. The con- 
tracts for the various works were let as follows :— Boilers, engines, 
pipo work, condensers, switchboards, and sub-station machinery, 

ick, Kerr & Oo., £49,072 ; supplying and laying of both high and 
low-tension cables tbroughout, W. T. Henley's Telegraph Works 
Co, £39949; arc lamps and posts, Clyde Engineering Co., 
£10,399, bot Urompton & Co. supplied the arc lamps and switchgear ; 
the buildiog work, including the underground conduit, to various 
firms at £41,732. The plans for the whole of the buildiugs and 
conduits were prepared, and the works carried out, under the direc- 
tion and supervision of the architect and city building surveyor and 
the chief draughtsman. Messrs. Preece & Cardew were the consult- 
ing engineers to the scheme, and Mr. T. E. Rooke, the resident 
electrical engineer, supervited the erection of the plant and the 
laving of the cables. 

Beveral street lighting tests have taken place, and although 
217 arc lamps could be lit up, on the recommendation of the 
electrical engineer, the City Council has resolved to await 
the completion of the erection of the second engine before 
commencing а regular supply. The applications for supply received 
up to July Sth last, represented 665 Kw. 
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Tanbridge Wells.—We give below the principal items 
shown in the electricity works accounts of the borough for the year 
ended March 31st last:— 


1904. 1903. 
Revenue, private and publio lighting . . £12,491 £11,675 
lt meter rents and sundries Д 405 785 
Total i .. £12,896 £12,410 
Total works costs, including  publio 
lighting ee ee ee [EJ ee ee 7,808 6,788 
Interest . oe oe Mid е эе 2,869 2,850* x 
Sinking fund (mortgage and stock ). 2.846 2,1961 


Net profit on year's working .. ` eo £373 
Total works cost per unit z x s 2:19d. 2184. 
Inclusive average price obtained per unit. 862d. 4:024 
* And special charge. t Stook only. 
The number of units sold for all purposes smounted to 853,299, 
as against 740,148 in the previous year; lamps connected, 52,404; 
maximum load, 596 kw. | 


Ware.—The U.D.C. has sealed an agreement with the 
North Metropolitan Electrical Power Distribution Oo. for the transfer 
of the E.L. order. The company will repay to the Council the cost 
of obtaining the order (£186), and will sell the undertaking to the 
Council at the end of 14. years, if desired to do вә. 


Westhoughton.—The U.D.C. is negotiating with the 
Lancashire Electric Power Co., the Hulton Colliery Co., and 
Messrs. J. Musgrave & Sons, for a supply of energy for lighting 
purposes, - 


TRAMWAY AND RAILWAY NOTES. 


Aberavon.—The Т.С. on August 10th approved of the 
electric tramway scheme from Briton Ferry to Aberavon, submitted 
by the South Wales Electrical Power Distribution Co. 


Aberdare.— Last week the D.C. passed the necessary 
resolution to promote a Bill in Parliament to enable the Council to 
construct electric tramways, and also to erect a refuse destructor. 


Belfast.—At a meeting of the Tramway Committee of 
the Corporation last week, the report by Messrs. M'Oowen and 
Cutler, the city electrical engineer and the city surveyor, was sub- 
mitted. The report recommended tho overhead system of electric 
traction, and was adopted by & majority. In connection with the 
purchase, Mr. John Young has been recommended as valuer of the 
permanent way for the Corporation. 


Birmingham.—Good progress is being made with the 
relaying of new permanent track for the Small Heath route, and it 
is confidently anticipated tbat electric cars will be running there in 
six weeks’ time. The Birmingham Tramways Co., Ltd., are ex- 
tending their Yardley power station to supply current for this route. 


British Columbian Railway.— Reuter reports from 
New Westminster that the car-sheds, buildings and plant of the 
British Columbian Electric Railway, to the value of $50,000, have 
been destroyed by fire. | 


Chesterfield. — The work of laying the new electric 
tramway was commenoed on the 8th inst. The lines, when com. 
pleted, will extend from Storrs Road, Brampton, through the town 
to Whittington Moor, about 34 miles. The British Insulated 
and Helsby Cables, Ltd., have in hand the contract for laying 
aud completely equipping the permanent way, the amount of such 
contract ing £41,258. The tramcars are expected to be running 
over the whole route within three months of the present date. 


King's Norton.—Some heat was displayed at last week's 
meeting of the U.D.C., when the Chairman of the Tramways Sub- 
Committee endeavoured to obtain the Council's consent to treat with 
the Birmingham Oorporation alone as to the running of the cars 
in its area. It was, however, after considerable discussion, deter- 


mined to await results and compare the company's offer with the 
Corporation’s terms. t. 


L. & Y. Railway (Electrical Section).—Sir George 
Armytage, in his speech to the half-yearly meeting of shareholders 
of this railway on 9th iust., referred to the electrified line thus :— 
“With regard to the electrification of the Liverpool and Bouth- 
port Railway, the first public trial trip was run from Liverpool to 
Bouthport and back on March 22nd of this year, and from the 
beginning of April up to the present time the number of electric 
trains run between Liverpool and Southport and Liverpool and 
Hall Road bave been gradually increased from 25 up to 110 trains 
per day, and more trains are being put on to displace the steam 
trains as the machinery is handed over to us by the contractors. 
The whole of the steam and electric machinery is still under their 
control, but we hope before long they will bave it so far complete 
that our full service of trains сап be run. Considering the magni- 
tude of the change and the new problems to be faced which had 
not hitherto been dealt with by any other railway company, the 
initial troubles have not been as great as might have been expected, 
and though there have been some delays to trains which have been 
inconvenient to some of our customers, the causes of these delays 


have been tackled one by one and eliminated. The general public 
has shown its appreciation of the more rapid and more frequent 
service by travelling in much greater numbers over the railway, 
our figures for the three montbs ending June showing that no less 
than 113,000 additional tickets had been is ued. I msy also say 
that the figures for July show an increase of 57,000 pa:sengers over 
the line. We are unable at present to make any reliable com- 
parison with steam working, but when we have the whole service 
complete we shall be able to do so." 


London.—The number of passengers carried over Ше 
rocently electrified route of the Metropolitan Electric Tramways, 
Ltd., for the Bank Holiday week was 353,759, ав compared with 
198,061 for the corresponding period last year. 


Lowestoft,—lhe T.C., in its first annual statement 
regarding the electric tramways, established at a cost of £80,000, 
reported that 2,300,000 passengers had been carried during 
the year. The receipts exceeded £10,000, yielding a gross profit 
of £3,334, which was appropriated to interest and sinking fund. 


Newcastle-on-Tyne. — Mr. A. E. Le Rossignol, the 
general manager of the Newcastle Corporation Tramways, has just 
issued his report to the members of the Council. It states that the 
result of the second year's working of the tramways shows that the 
total revenue from all sources is £185,028; the total working 
expenses of the tramways and of the arc lighting of tbe city were 
£121,558, leaving a gross surplus of £63,470. Ав to the working 
expenses of the trams, & comparative statement is given which 
shows that the cost per car-mile was as follows :— 


Year ending Year ending 
March 25th, 1908. March 25th, 1901. 

Power expenses ee 62d. ‘Bad. 
Public lighting © sa T 03d. 08d. 
Traffic expenses Se oe .. 4'084. 897d. 
General expenses oe ЗР *28d. 24d. 
Rates, taxes, &0. Ме ae 825 40d. 58d. 
Maintenanoe and renewals.. T 99а. 1`79а. 

Total . е ee ee 6:85d. 7:194. 


It will be seen that this year there has been a decrease in all the 
items making up the working expenses, with the exception of 
rates, taxes, &c., and maintenance and renewals. Under the former 
item the department hag paid this year over £5,000 in rates, whilst 
the increase in the latter item is an exceptional one, which has 
been necessary to keep the plant from depreciating rapidly, and 
this exceptional expenditure will in the near future save a good 
deal of heavy renewals, which would otherwise be necessary. 
The chief increase in the maintenance this year has been incurred 
in connection. with the permanent way and the cars. Ont of the 
gross surplus a larger amount than last year, by over £8,000, has 
been required for increased interest on, and redemption of, capital. 
A large amount of this has been spent on work that has been carried 
out this year, but which has not yet had time to produce revenue, 
or to come into use. In addition, the charges for interest and 
redemption on capital unproductive whilst used in the construction 
of work and not yet ready to yield revenue, have all been paid out 
of revenue instead of, as is done in many cases, paying these 
charges out of capital. The amounts paid off entirely in this way, up 
to date, total £37,463. Had this amount not been paid out of 
revenue, а slightly heavier rate of redemption would have had to 
be paid annually, but a larger sum would have been available, out 
of which a reserve fund could have been formed. The course 
followed is the better finance, though it has not as prosperous an 
appearance as а large reserve fund would have. "The report suggests 
a revision of fares. The actual receipts from fares were £180,630 
18а. 2d.; the number of miles run, 4,059,907; and passengers 
carried, 39,715,120. The average receipts per car-mile were 10 68d. 
The total expenditure on the capital account was £1,054,492 15s. 8d. 
on March 25th, 1904. 


New South Wales.— An Australian exchange says that 
the electric and steam tram service of the New South Wales 
Government earned an increase of £51,000 for the financial year 
ending June, but the expenses were added to by £24,000, 
leaving а net return of £27,000. The total number of passengers 
carried during the year was approximately 140,000,000. | 


New York City.—The sum of $50,000 has been appro- 
priated for the official celebration of the opening of the New York 
subway system on September let. During the day there will be 
prayers and speeches, the running of special trains, public demon- 
strations of the advantages of the subway, music at various points, 
and fireworks in the evening. The portion of the subway to bo 
opened extends from the City Hall, opposite Brooklyn Bridge, to 
145th Street, a distance of sbout 9 miles, or nearly the whols 
length of Manhattan Island. The extension of the line under the 
Harlem River into the Borongh of the Bronx is promised to be 
opened on January 1st, 1905. 


Perth.—It is stated that the Corporation is experimenting 
with petrol motor-tramcars, in the hope of avoiding the laying 
down of a system of electrictramways. Like Wolverbampton, Perth 
strives after originality. 


Poland,—A scheme is under consideration to establish an 
electric railway, 9 miles long, between Bensine and Dombrowa. 
The line would connect the large collieries and ironworks in the 
district, | 

(Continued on page 304.) 
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. MESSRS. SIEMENS BROTHERS & C0.S NEW. MANUFACTORY | 
AT STAFFORD. 


As our readers are doubtless aware, the well-known firm of the four quarters of the globe, and everywhere they have 
Siemens Brothers & Co., Ltd., one of the pioneers of the been. regarded as typical examples of the ‘solidarity and 
British electrical engineering industry, has recently erected ап thoroughness of British workmanship. 


D - po a — 


EXTERIOR or WORKS, FRoM SouTH:WusT, : | 


entirely new factory at Stafford, for the manufacture of As they led the way in the construction of dynamos with 
dynamos, alternators, transformers, switchgear, and all other drum armatures 20 years ago—and по elettrician needs to be 
apparatus appertaining to the heavier branches of the reminded that the'honour,of the invention of that invaluable 
industry. The name of the firm has been for the last 40 device, second only in time to that of Gramme, but easily 


: GENERAL: View or POWER GmswERATING Plant лир MAN SWITCHBOARD. 


years inseparably associated with Woolwich, where Mesers. first in importance to the electrical industry, belongs jointly 
Siemens's large works have been established from the com- to the Siemens family and Von Hefner Alteneck—so now 
mencement of. their activity. From those works have gone their products stand in the front rank, and we have reason to 


forth innumerable electrical machines of all descriptions to believe that recent advances in armature design carried out at 
Р 
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their works will materially modify present-day ideas on! the 
commutation problem. | 

Messrs. Siemens’s reputation доев not rest solely upon the 
industry referred to above; their submarine cable and 


telegraph factories, and 

their underground : -——E " 
cables for lighting and | — SS ч; 
power, are no less ' va PP NE 

important and in high Ж „с 5 

esteem. We are here 2 

concerned, however, 


with their heavy engi- 
neering branch alone. 
The reasons for the 
removal of this manu- 
facturing businessfrom 
Woolwich to Stafford 
are varied and numer- 
ous; amongst them 
may be mentioned the 
necessity for  exten- 
sions, the urgent need 
of reorganisation (for, 
owing to the gradual 
growth of the original 
works, the plant was 
by no means well 
arranged for econo- 
mical operation), the 
lack of railway com- 
munications, the high 
cost of labour in the 
Metropolitan area, 
and not least, the 
onerous restrictions im- 
posed upon manufac- 
turers. by the arbitrary 
and unreasonable regulations of the Lonon County Council. 
The latter is certainly to be congratulated upon the successful 
way in! which it is driving manufacturing industries into the 
provinces, thus checking the modern trend from the country 
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= “ew, 
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VIEW OF GENERATING PLANT,* ROTARY CONVERTER, &c. 


to the town, and indirectly benefiting both employer and 
employed, although it is hardly probable that the Council 
had any such intention. 

Having resolved to change the scene of their labours, the 


bw 
irr — 


directors—of whom Messrs. Alexander Siemens, С. von 
Chauvin and Carl F. von Siemens are the active members— 
purchased a suitable site on the outskirts of Stafford, affording 
ample room for extensions, tand convenient access to the main 


INTERIOR OF PaATTERN-MakING SHOP. 


line of the L. & N. W. Railway. The buildings, as shown in 
the view at the head of this article, are situated in pleasant 
surroundings, a short distance from the town and railway 
station ; besides the works and offices, a number of workmen’s 
cottages have been 
erected, and we may 
here mention that 
every. consideration for 
the comfort and well- 
being of their employés 
has been, and is being, 
shown by the firm. 
Mess rooms, reading 
rooms, and lavatories 
are about to be provi- 
ded for their use and 
for the technical staff, 
and arrangements will 
be made to supply 
them with meals, &c., 
on the lowest possible 
terms. 

We give on p. 303 
a plan of the works, 
which are built on a 
site of 50 acres, and 
comprise, in addition 
to the offices, the 
following buildings :— 
A machine shop, 
284 feet long by 
275 feet wide, 
arranged in eight bays, 
four of which are 
provided with 
galleries; an erecting 
shop, 478 ft. long by 
115 ft. wide, arranged 
in three bays, and 
provided with an 
annexe for the boiler house, water purifying plant, &c.; a 
wood-working shop, 120 ft. long by 100 ft. wide ; a small 
foundry, 80 ft. by 50 ft., completed but not yet in opera- 
tion; a small gasworks for producing water gas for use in 
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the shops and in various furnaces, which stands near the with branch lines down each bay, and these communicate 
west end of the machine shop, and various minor buildings with all the other workshops and with the siding from the 
for storing timber, packing-cases, &c. main railway iine. "The shops are so arranged as to involve 
The offices con- the minimum of 
sist of a handsome handling of material 
block detached from and finished parta, 
the works, and every item passing 
afford accommoda- continuously for- 
tion for the ac- ward from start to 
countants’ and cost- finish. The roofs 
keeping staff, and are carried on steel 
separate offices for columns, and the 
the heads of depart- walls are of brick, 
ments, on the except at the west 
ground floor; for end, which is closed 
the joint managers, with galvanised iron 
Messrs. C. F. Jenkin to facilitate future 
and F. Hird, the extensions. 
technical staff, and The erecting, 
the draughtsmen, testing, and dis- 
on the first floor. patching depart- 
The building is ment is housed in 
well-finished апа a separate building, 
comfortably fur- beyond the machine 
nished, and is fitted shops, and here also 
with steam heating the power plant 
apparatus, and in- is situated, for 
verted are lamps for convenience both 
lighting; the draw- in supervision and 


ing office is excep- in operation; for 
tionally well Bay No. 1.—NortH END or MACHINE SHOPS. the same boilers 
situated, being supply steam! both 
lighted from the walls and roof. Fireproof safes are to the power plant and to engines on the test bed, 
provided i for storing all the drawings. fz whilst the test-room staff can readily attend to the 


From the’offices'a;short walk brings one to the engineering ranning ;plant.-" Аз, the whole of the: workshops derive 
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Bay No. 2.—SpinpLs SHOP AND SWITCHBOARD ÉBECTING SHOP. 


works, which are laid out on the most modern lines, in suc- their motive power from this power station, we may com- 
cessive bays, with saw-tooth roofs lighted from the north; тепсе by a brief description of the plant. 
trolley lines ran down the ends across the whole of the bays, There are three water-tube boilers, supplied by the Stirling 


802 


THE ELECTRICAL REVIEW. 


[Vol. 55. No. 1,395, Abovsr 19, 1904, 


Boiler Co., Ltd., of Edinburgh, each capable of evaporating 
17,500 lbs. of water per hour ata pressure of 200 lbs. per 
sq. in., and provided with superheaters ; these are situated 
outside the building, but are protected by an iron roof. The 
waste савез аге 
carried off by 
separate steel chim- 
neys, and, as usual, 
where Stirling 
boilers are fitted, no 
economisers are in- 
stalled. The feed 
water, which is of 
good quality, is 
heated and softened 
in a large Boby 
detartariser, and is 
supplied to the 
boilers by means of 
Weir steam pumps. 
The generating 
plant, of which we 
give two views, i8 
Bituated inside the 
building, closeto the 
boilers, and consists 
of three Willans- 
Siemens sets of 250 
KW. each. Two of 
these аге direct- | 
current generators, the third a three-phase alternator ; 
а rotary converter provides a link between the two 
systems, and there are also installed a balancer and a 
booster set. All the engines are provided with condensing 
plant, supplied by Messrs. Cole, Marchent & Morley, and 
consisting of surface condensers, Edwards air pumps, and 
centrifugal circulating pumps. An ample supply of water 
for condensing is derived from a cooling pond, situated 
at the east end of the site. The exhaust steam passes 
through large oil separators, fitted with baffle plates, 


GALLERY OVER Bay No. 1, ғов TURNING AND MILLING. 


the illustrations, mounted on a gallery in front of the 
generating plant, is equipped with the necessary. switchgear 
to control the whole. supply. - Shafting carried by the 
vertical steel columns in the test room, which consists of the 
middle portion of 
this long building, 
is driven by electric 
motors · deriving 
their power from 
the plant described 
above, and serves to 
drive the machines 
under test by belt- 
ing ; motors which 
are being tested 
can also be belted 
to this. shafting, 
and various useful 
combinations can 
be effected, tending 
towards economy of 
energy. A large 
test bed provides 
for the testing of 
the more important 
machines, and a 
Belliss compound 
engine is installed 
for driving gene- 
rators when 
necessary. Further reference to this department may 
be deferred, until it is reached in the natural order. 

Having thus, so to speak, set the works in motion, we may 
commence the round of the shops with the pattern-making 
and wood-workingshops. Theseare prudently situated at some 
distance from the machine shops, to guard against fire risks ; 
they consist of two bays separated by a brick wall, one being 
devoted to general carpentry, packing-case making, &c., the 
other mainly to pattern-making. The former is equipped 
with circular and band saws, vertical drills, lathes and 
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Bay No. 4.—LarGE LATHES AND PLANEBS. 


on its way to the condensers, and the condensation water is 
further purified by means of a filter before it is returned to 
the boilers. ; Both direct and three-phase currents are used 
for driving the works, and the switchboard shown in one of 


planers ; these are all belted to shafting fixed beneath the 
floor in a roomy basement, and driven by а three-phase. 


motor. One of the face-plate lathes, having a 4-in. spindle, 


is capable of accommodating work up to a diameter of 18 ft., 
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a gap being provided in the floor beneath it. Ап automatic 
grinder for plane irons is installed. Trolley lines run into 
the shops to connect them with the tracks in the yards, 
and a timber store, with galvanised iron roof, adjoins the 
carpenters’ shop. The pattern shop is equipped with lathes, 
&c., and a copying machine, driven from overhead counter- 
shafting at one end of the shop; there is also a band saw, 
driven by а separate motor. The copying machine is а tool 
having a remarkably wide range of usefulness in addition to its 
special functions ; it may be seen in the background of our view 
of this shop. Of the work shown in the illustration, the field 
magnet, pattern of machine type 36 H is visible in the back- 
ground, and the stator frame of a high speed (turbine-driven) 
alternator in the foreground. 

Both shops are well lighted from the roofs and walls by 
day, and with numerous glow lamps by night ; and, as in 
every other department, an office is provided for the foreman 
and clerical staff within the shop. A pattern store adjoins 
the pattern shop. | | | 

Leaving this department, we may mention that the Hunt 
Co.'s system of trolley lines is used throughout the shops 
and yards for pointe and curves, the trolley wheels being 
provided with outside flanges, and the points being so 


arranged, with a uniform radius of 12 ft., that the outer 
trolley wheels ride on the flanges when passing through 
them, so as to run оп а conical path corresponding to the 
curvature of the track, thus minimising friction and wear. 
En route- to the main machine shops we pass the smithy, 
which conteins a power hammer, shears, forges, and the 
usual accessories. | EP | 

Commencing at the north end of the machine shops, 
the first bay is devoted, on the ground floor, to the 
machining of parts of commutators, brush-holder rings, 
bearing brackets? end plates, and similar light material; 
we give a view from the middle towards the west end, 
showing a number of Gisholt turret lathes on the right 
hand, shaping and drilling machines on the left. These are 
driven from counter-shafting. In this and other views, the 
large iron trunks conveying fresh air (which can be heated 
in winter) into the shops, with branch outlets near the 
floor, will be noticed. At the other end of the bay are 
automatic screwing and other machines, manufacturing bolts 
of all sizes. 

Above this shop is a gallery, equipped with milling 
machines at the west end, small turning lathes and turret 
lathes at the east; one of our illustrations shows the latter. 
Here also the machines are driven through counter-shafting 
and belte by three-phase induction motors. Brush-holders, 


* 
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small fittings and parts of switches, and small screws are here 
produced ·; the turret lathes are arranged, not. in echelon, 
but in a row with their axes slightly slauting, to give 
clearance for the rods fed into the machines, 

The second bay, which we illustrate, is occupied at the 
near end by heavy lathes for turning armature spindles ; in the 
middle of the bay will be seen two large band sawr, which 
are used for cutting off pole cores from the rough steel 
billets, and beyond them are radial drills, At the far end 
of this bay is the switchboard crecting shop, enclosed by a 
partition; here a switchboard for Messrs. Stockton & Co. is 
being erected, and the iron framing of a large board for The 
English McKenna. Process Oo. is in place, whilst several 
others are in progress. Ву means of an ingenious arrange- 
ment of the band saws above mentioned, the pole 
cores, which are of circular cross-section, are cut off in 
a curve approximating to the finished bore of the poles, 
sufficient material being left to provide for slight inaccuracies 
in position when the cores are cast into the field magnet 
frames. In cutting the concave end of a core with the band 
saw, a convex end is left on the succeeding core, which is 
cast into the frame; this there is practically по loss of 
material, and the minimum of machiaing. The curved cut 
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is obtained by the use of two beds, one holding the billet 
rigidly at tbe centre of curvature, the other traversing and 
feeding it to the saw. This bay is served by a 5-ton elec- 
trically-driven crane. А feature worthy of notice is the 
arrangement of the stores, seen in the immediate foreground 
of the view ; the stores are situated along the whole length 
of the building at the east end of the bays, so that the raw 
material required in each bay is as near as possible to the 
machines by which it will be handled. A trolley line rans 
through the stores, communicating with the general system 
of tracks. | 

The next bay is occupied for half its length by the tool 
room, which is equipped with the best modern machinery for 
the making of tools, dies, jigs, &c. Lathes, drills, universal 
grinding machines, a hardening furnace, &c., are here 
installed, and all the small tools and cutters used in the 
works are made and ground in this shop, which is run on 
the usual modern plan, with a staff of expert mechanics. 
The rest of the bay is used for general turning, bearing 
brackets, bushes, small spindles, &c. The machines are 
driven with countershafting by а direct current motor. 
Over this bay is a gallery used for the manufacture of 
awitches, controllers and resistances; it is equipped with 
Bardons & Oliver turret lathes, Bickford and Selig-Sonnen- 
thal radial drills, ordinary lathes, a shaper, sensitive drills, 
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&c, The resistances are made of german silver strips, 
notched so as to prolong the path of the current, and folded 
with mica between the folds, во as to give a high resistance 
iu а small volume. This construction has been arrived at 
after а long period of evolution, and has been found to give 
most satisfactory results, the resistances being uble to stand 
high overloads without deterioration with time, and to 
occupy the minimum of space. Punches for notching the 
atrips are installed in this gallery, and other processes, in- 
cluding buffing, copper-pluting and lacquering, are also 
carried on here. 

The fourth bay, which is here illustrated, contains boring 
mills, heavy planers, drilling and tapping machines, &c. ; it 
is used for machining the frames and bed-plates of small 
motors and generators, large bearing brackets and bushes, 
armature core end plates, and similar parts, and is traversed 
by two 10-ton electric cranes. At the west end of the bay 
there is a furnace heated by gas, with which the white 
metal for lining bearings is melted. 


(To be concluded.) 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 298.) 
Proposed Kent Coast Electric Railway.— A some- 


what extensive echeme for providing an electric coast railway is on 
foot, it being proposed to construct а trolley line, some 70 miles in 
length, connecting up the towns of Ramegate and Hastings, and 
passing through the following intermediate places—Sandwich, Deal, 
Walmer, Dover, Folkestone, Shorncliffe Camp, Hythe and Winchel- 
sea. It is pointed out that such a line would have considerable 
strategic value to the military authorities, as it would connect up 
the great camps in the south-eastern military districts with many 
important points on the coast; there might also be expected a large 
amount of excursion traffic, and facilities for the distribution of 
goods, produce and parcels in districts at present not served by the 
railway, are also promised. 


Swedish Railways.—H.M. Consul at Stockholm reports 
that the Swedish Government has ehtrusted the Royal Railway 
Board with the task of making experiments with electric motive 
power on the State railwaye. The Btate bas, for this purpose, 
placed at the disposal of the Royal Railway Board a grant of 
425,000 kronor (£23,500). The Tomteboda-Vartan and Btockholm- 
Jarfva lines, near Stockholm, which belong to the State, and have 
a total length of about 14 kilometres, will serve for the purpose of 
the experiments, which are to commence at the beginning of next 
year. The experiments are only intended for the use of single- 
phase alternating current. 


Tramcar Life-Guards.—l.ast week the three-year old 
daughter of а warchouseman, named Keogh, ran in front of a tram- 
car in Manchester, and was killed. The car was at the time pro- 
ceeding at no greater speed than six or seven miles an hour. It 
was fitted with the kind of life-guard in use on all the Manchester 
cars, but, in this case, the cradle seems to have “jumped” the 
body of the child, which consequently was crushed under the car. 
At the inquest last Monday, an officia] from the tramway depart- 
ment informed the Coroner that the Corporation was fitting the 
cara with a device which, when the cradle was dropped, would keep 
it down, and so prevent accidents like the present. No blame was 


attached to the driver, and a verdict of accidental desth was 


returned. At Preston, on Monday, a life-guard of the cradle 
type saved the life of a woman 88 years of age, who had been 
knocked down by a car. Her injuries were slight. 


Walthamstow.—At a special meeting of the District 
Council held on the 9th inat., it was unanimously decided toask the 
consulting engineer (Mr. J. Enright), to bring up a report upon 
Raworth's automatic regenerative control system. 


Wakefield and District.—The electric tramways in the 
Wakefield district, which have been constructed by the Yorkshire 
Electric Tramways Construction Syndicate forthe Wakefield and 
District Light Railways Co., were opened to the public on Monday. 
There are lines from Wakefield to Ossett vid Horbury, 5 miles; to 
Sandal, 14 miles; to Agbrigg, 14 miles; and to Btourton, 7 miles. 
On the Btourton line a connection is effected with the Leeds 
Corporation’s tramways. Lines are sanctioned from Dewsbury to 
Ossett vid Soothill Nether—the local authorities having obtained 
powers to lay tramways—and when these are made it ia hoped to 
make a connection at Ossett between the Spen Valley and Wake- 
field systems. There will then be commanication between Leeds, 
Wakefield, Ossett, Dewsbury, Spen Valley, and Bradford. Other 
lines are in course of construction in the Wakefield district, and it 
is expected that the tramways, when they are in full working order, 
will not only prove a boon to the travelling public, but a financial 


success as well. Mr. H. England, formerly of Zunderland, is 
manager. It is hoped to maintain a 10-minute service. The cars 
are similar to those in use in Dewsbury and district. There are 
already 30 ready for use, each constructed to carry 56 passengers. 
Each car is fitted with the ordinary hand brake, and a powerful 
electrical brake. The power station is at Belle Isle, Wakefield. 
Two generating sets of 400 kw. each have been laid down, and a 
third set is o be added. In the car shed there is accommodation 
for 40 сага. 


Welsh Electric Railway Scheme.— The Light Railway 
Commissioners have sanctioned the application to construct an 
electrical railway connecting Corwen, Bettws-y-coed and Penmachno. 
The Commiasioners stipulate that the promoters must arrange a 
mutual agreement with Mr. Charles Wynn, who was the only 
opponent. The new project will cost £130,000, and will extend 
over 28 miles (2-ft. gauge linc) toward Snowdon, and pass through 
Denbighshire, Merionetbshire and Carnarvonshire, tapping districts 
at present isolated from the railways. 


Wolverhampton.—On Wednesday last week, Col. Von 
Donop, of the Board of Trade, inspected the Bushbury section 
(12 miles) of the tramways. The Corporation has powers to con- 
struct another line to the borough boundary at Penn, but it is an 
open secret that this is to be abandoned. It is suggested that this 
portion of the borough shall be served by motor-’buses, 


TELEGRAPH AND TELEPHONE NOTES. 


Amazon Cable Interruptions.—The — 7ndia-Rubber 
W orld says that announcement was made on July 20th of the in- 
terruption of the cable service between Pará and Mandos, above 
Itacoatiara. “Such interruptions are so frequent as no longer to 

вв any novelty, and tbe service is so irregular as to rob the 
cable of balf its value to commeree on the Amazon. The Amazon 
Telegraph Co., though put to heavy expense for several years past 
in keeping their cable in repair, may not be aware of the cause of 
the interruptions, as explained to the India-Rubber World by 
Captain Arthur Schindelar, a gentleman of long residence and wide 
observation on the Amazon. According to this authority it is 
desirable, in the manipulation of rubber prices by the speculative 
merchants at Pará, to keep buyers of rubber ignorant, as far as 
possible, of conditions upriver. Hence, whenever prices are to be 
moved up a few points, the Amazon cable is cut, and deceptive 
reports are distributed regarding a shortage of stocks at Manos. 
This gentleman does not claim to have personally seen any cutting 
of the cable. Captain Schindelar, by the way, is now visiting the 
United States for the purpose of interesting capital in а plan for 
controlling the rubber trade of the Amazon." 


Anglo-French Telephones. — The Post Office has 
announced that & heavy-gauge telephone circuit having been 
erected between Calais and Lille, some further experiments have been 
made in telephonic communication betwcen England and the north 
of France, and it has been found that it will be possible to extend 
the service. On and from September Ist communication will be 
practicable between any Post Office call office or tne telephone of 
any subscriber to the Post Office telephone system in the London 
area and telephone subscribers or persons using call offices in the 
following places :— Abbeville, Amiens, Aniche, Anor, Armentières, 
Arras, Bethune, Boulogne-sur-Mer, Calais, Cambrai, Denain, Douay, 
Dunkirk, Fourmies, Lens, Lille, Masnicres, Montreuil, Péronne, 
Roubaix, 8t. Omer, Bt. Quontin, Tourcoing, Valenciennes. 


Liverpool Overhead Wires.—The overhead telephone 
wires which crotsed the tramway tracks in'Liverpool, and respecting 
which complaints were made after the fall of wires in February, 
1901, have now bcen placed underground. The work of removing 
the wires has been carried out by & joint arrangement between the 
Liverpool Corporation and the National Telephone Co. A few of 
the trunk wires belonging to the Post Office remain across tracks, 
in places, but these, it is expected, will be removed shortly. 


Sanatorium Accommodation for Post Office 
Employés.—On Saturday, August 27th, says the Times, а conference 
is to be held at the General Post Office, North, for the purpose of 
electing a provisional committee in connection with a movement 
to establish sanatorium accommodation for post office employés. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED 


Trinidad-Demerara, No. 1 Р : e» Aug. 26, 1801 .. vs 
Dominica-Martintque ee ee ee ee ee May т, 1904 ее ve 
Bt. Lucia-Martinique .. ae ee ee eo. Мау 7, 1902 ae 
Ca enne-Pinheiro ee ee ee ee ee Aug. 13, 1903 эе ee 
Re вва-Ївза (Yemen)-Cam ee ee ee Oct. 22, 1903 26 
Tarifa-Tangier ee ee ee eo ae 

Dakar-Konakry oe ee ee ee 
Chio-Ténédos T 
Paramaribo-Cayenne .. oe vs vs 
Closed { Vladivostoch-Nagasaki ee ве 


.. Jan, 18, 1904 .. ә 
oe May 18, 1904 .. ee 
„ June 21, 1904 .. M 
.. July 18, 1904 . oe 
ee Feb. 9, 1904 ee ee 
.. Маг. 9, 1904 


Port Arthur-Chefu "6 ГЕ) . ee 
All cables— Maldonada- Montevideo 8 .. Aug. 12, .. Aug. 18 
Marseilles-Barcelona .. 5а ee .. Aug. 16, 1 - su 

LANDLINES, 

Seoul-Masampo ee ee ee ee . eo Feb. 18, 1904 ee ee 
Beoul-Gensan .. Ме se в we .. Feb. 18,1904 .. js 
Anju-Ping-Yang.. ee ee . ee Feb. 25, 1904 oe 
Ninguta-Vladivostock .. 


эе ee ee ee March 2, 1904 ee > е 
ee ee oe July 13, 1904 os 
vs - im .. Junecld, 1904 .. 
v m .. ee .. Aug. 10, 1904 


Moulmein- Bangkok 
Caimanera-Bantiago 
Fao route os 
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The Pacitic Cable.—A Government White Paper on 
the Pacific cable issued last week contains an interosting report by 
the Pacific Cable Board, of which the Financial Tunes gives the 
following summary :— : 

During the year 1903-4 the cable was maintained and remained 
in efficient working order, and no interruption of any kind 
occurred. The gross message revenue received during the year 
was £81,832, and the net message revenue £79,821. The 
number of messages and words transmitted during the year 
were 176,351 and 2,095,573 respectively, of which 107,747 
messages and 1,726,460 words were inter-colonial. In January 
last the Fiji Government opened telegraph communication 
between Suva and Levuka. The actual expenditure of the 
board on the service of the cable during the 12 months ended 
March 31st last amounted to £54,824, or £25,000 less than the 
receipts. As, however, the board set aside during the year ande 
review £35,500 as a renewal fund, and as it has also to pay an 
annuity of £77,544 to meet the interest on its capital and to replace 
the whole capital in 50 years, the actual deficit amounted to rather 
more than £88,000, and that sum has to be provided by the con- 
tributing Governments. The renewal fand amounted to £52,000, 
of which £12,500 was held in spare cable. The board hesitates to 
make any exact forecast of its probable revenue and expenditure 
during the current year, bat if no contingencies arise, it believes 
that adter providing for the annuity, renewal fund, and working 
expenses, there will be a deficit of £89,810. The board believes 
that as one result of the construction of the cable and the competi- 
tion to which it has led, the average time of transmission between 
Australasia and the United Kingdom has been sensibly reduced. 
Arrangements have been made for provisioning outlying stations, 
and the board has endeavoured to supply its officers with rational 
means of amusement. A post office and a Lloyd's signal station 
have been institated on Fanning Island, and if a lighthouse were 
provided, the board considers that the place would be of value to 
merchant vessels and the Navy. The board is glad to know that a 


conference will immediately be held in London between the repre-. 


sentatives of the various Governments interested in the cable under 
the presidency of the Secretary of State for the Colonies, with the 
object of settliog certain matters at issue between them, and believes 
that the meeting will have the effect of solving many difficulties 
and indirectly promoting the prosperity of the cable. 


The Telephone Service.—In the House of Commons 
last week, in answer to Mr. Hay, who asked in the event of his 
coming to an agreement with the National Telephone Co. during the 
autumn as to the purchase of their undertaking, whether he would give 
the House an opportunity of discussing the terms of purcbase before 
tbe dovernment were committed to the same, in order that the 
interests of the users of the telephone and the taxpayers might be 
properly protected, whether he would agree in any event to refer 
the agreement, if any, to а Select Committee, and wbether, in the 
event of bis deciding to postpone the purchase until 1911, he would 
reduce the rates of the Post Office service, especially the charge for 
unlimited service—Lord Stanley said: “ With regard to the first 
part of the hon. member's question, I have already pledged myself 
that no agreement between the Post Office and the National Tele- 
phone Co. for purchase of their undertaking will be considered 
binding until the House of Commons bas had an opportunity of 
expressing its opinion thereon. I have nothing to add to that 
assurance, except that Iam unable to accept the suggestion which 
the hon. member's question appears to convey, that the Government 
is not likely to protect the interests of the users of the telephone 
and the taxpayer. The question of the rates charged for the Post 
Office service is one that must be considered on its merits spart 
from any question of purchaso."— Times. 


I 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Dublin.— August 23rd. 500 alternating-current meters. 
See “ Official Notices ” August 5th. | 


Hove.—August 80th. Low- pressure mains, conduits, 
meters, &c. See “Official Notices" August 12th. i 


London.—October 4th. Three electric car traversers 
for the L.O.C. Вее “ Official Notices” August 5th. 


London. — October 4th. The L. O. C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Par- 
ticulars from Mr. G. L. Gomme, County Hall, Spring Gardens, 8.W. 


Hanchester.— August 30th, Wiring and electric light- 
: of a sheds at the New Dock Works. See Official Notices " 
y 29th. . 


Roumania.— August 27th. Tenders are being invited 
until the 27th inst. by the Roumanian State Railway Authorities in 
Bucharest for the supply and erection of the additional plant 
required for the supply of electrical energy for lighting and power 
purposes at the new railway workshops in that city. 


Worksop.—August 29th. Underground cables for the 
U. D. O. See "Official Notices” to-day. 


OLOSED. 


Acton.— We understand that the Howard Conduit Co., 
Ltd., of Trafford Park, have secured the order for all the troughing 
required in connection with the Acton scheme, a contract for which 
was recently secured by the Bt. Helen's Oablo Co., Ltd. 


Bradford.— The Corporation has placed an order with 
the Hart Accumulator Co., Ltd., for 260 of their standard central 
lighting type cells, automatic reversible booster, and switch gear. 


Bradford.—The Lancashire Dynamo & Motor Co., Ltd., 
have received an order from the Hart Battery Co. for a large 
automatic reversible booster for the tramway service. 


Greenock.— Messrs. Scott & Co., engineers and ship- 
builders, of Greenock, have placed an order with Messrs. W. 
Sisson & Co., Gloucester, for a four-crank triple-expansion high 
speed engine, 550 в.н.р., 600 r. pm. 


Hants.— The C. C. has accepted the tenders of Messrs. 
Dicks & Bon, for installing the electric light at tbe Assize Courts, 
Magistrates’ room, library and cells, at £280, and for alterations to 
the electric fittings at the Judges’ lodgings, at £24. 


Johannesburg.— Messrs. W. T. Glover & Co., Ltd., 
have obtained the contract for supplying and laying their diatrine 
paper lead-covered, diatrine paper leadless and vulcanised rubber 
cables, for the Johannesburg municipality. The value of the con- 
tract will be considerably over £100,000. 


London.—The order for extensions to the electric light- 
ing of the Royal Courts of Justice has been placed with Mesers. 
F. A. Glover & Co, Ltd., electrical engineers, Garrick Street, 
Covent Garden. 


. Mexborough.—The U.D.C. has accepted the following 
tenders in connection with the E. L. works :— 


Babcock & Wilcox, Ltd., pipe work, £118, and steam dryer by Holden and 
Brooke, £18 Is.; Taylor & Bons, Marsden, Lancasbire boiler, 4590. 


Ossett.—The T.C. has accepted the tender of Messrs. 
Meldrum Bros. for the supply of an engine, boiler, &c., for the 
refuse destructor. 


. Radeliffe. —The D.C. has accepted the tender of Messrs. 
Etheridge & Clark for the construction of the olectrio tramways in 
the district, for £7,930. 


Russia.—The Western Electric Co., of Chicago, U. S. A., 
has secured a contract for tbe installation of a telephone exchange 
at Petersburg, Russia, to accommodate 40,000 subscribers. 


Stalybridge.—Messrs. Pollock & Macnab, Ltd., Bred- 
“bury, have received an order from the Stalybridge, Hyde, Dukinfield, 
and Mossley Tramways and Electricity Board, for machine tools 
for the car shed, at £410 10s. 


Sunderland.—At the meeting of the T.C. on the 
10th inst, the tender of Messrs. J. H. Holmes & Co, for two 
battery motor-generators, was accepted. 


Sunderland.—The question of British r. Foreign 
contracts formed the subject of a lengthy debate at the meeting of 
the T.C. on the 10th inst. The Electricity and Lighting Committee 
recommended that the tender of the Electrical Co, Ltd., for the 
supply of & motor-generator be accepted." The acceptance of the 
tender had been somewhat delayed in order that the borough 
electrical engineer (Mr. J. Е. C. Snell) might go into the matter of 
ihe tenders very carefully to see if it was not possible without 
positive extravagance to accept the offer of one of the Einglish 
companies in preference to the foreign, which was the lowest. 
Alderman Bruce, in moving the adoption of the report, said the 
tender of the Electrical Co., Ltd., was for a motor-generator 
similar fo those they already had installed, and Mr. Snell was of 
opinion that there wasa great advantage in having the seoond lot of 
plant designed by the same designers as the first. The price also 
was lower. Councillor Annison move that the clause referring to 
the tender be referred back to the Committee. He explained that 
at the last Committee meeting the attendance was small, and three 
voted for keeping the order in this country and five for it going to 
Berlin. At the last meeting the engineer had reported that if the 
Committee were willing to sacrifice the £100 difference in tenders 
he could support the making of the machinery by the English firm 
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во far as quality was concerred. The three lowest tenders мете: — 
Berlin Electric Co., Ltd., £1,500; Messrs. Mather & Platt, £1,600 ; 
and Messrs. Dick, Kerr & Co, £1,650. He thought it was time 
they stopped the money going out of the country as 16 had been 
doing of late. In regard to the Berlin tender, the North-Eastern 
Engineering Works would supply one-ecventh of it in the form of 
а castiog, but that was only a small pa't of the whole, and he did 
think tbat it was time they helped their own manufactures. On a 
division, only 8 voted for the amendment, while 40 supported tho 
report, which was accordingly carried. 


NOTES. 


American Visit of the LE.E.—The official programme 
of the Institution has now come to hand, and gives abundant par- 
ticulars of every description relating to the tour and kindred 
matters. A map is given, showing tbe itinerary which has been 
arranged, and which must be admitted to be comprehensive enough 
to satisfy the most insatiate globe-trotter. The tour commences at 
Euston on Thursday next, August 25th, when a special train leaves 
for Liverpool to connect with the White Star в.в. Republic. 
Arriving at Boston on September 2nd, the party will visit the local 
power stations and colleges prior to starting for New York on the 
following day. On the 4th, a Sunday, Messrs. І. G. White & Co. 
will take the whole of the party on a steamboat excursion, On 
Monday the members will secure their return tickets, incidentally 
visiting the electrical power stations of the city, and will be enter- 
tained at a reception and dinner in the evening by the American 
Institute of Electrical Engineers. On Tuesday the party proceeds 
to Schenectady, to visit the works of the General Electric Co., by 
whom the guests will be entertained. Travelling by night to 
Montrcal, the local power plants and the McGill University will be 
visited on Wednesday and Thureday. Again travelling by night, 
the party reaches Nisgara on Friday morning, where there 
is an abundance of important power houses and manufactories 
to be inspected. Another night joarney brings the visitors to 
Chicago on Saturday morning, and after the usual inspections 
the party leaves for Springfield (once more travelling by night) 
to visit the tomb of President Linooln, the day being Sunday. 
St. Louis will be reached at noon on the same day. 

On Monday, September 12th, the International Electrical Con- 
grees will be opened in the Music Hall of the Coliseum, and will 
continue until Saturday, September 17th. The Annual Convention 
of the American Inst.E.E. opens on Wednesday, September 14th, 
and after the address of the President, Mr. Bion J. Arnold, a joint 
discussion by the American and British Institutions on alternating 
current systems for electric railway traction will take place. 
The meetings will close at 1 p.m. each day, allowing members 
opportunities to visit the Louisiana Purchase Exposition. 

At & p.m. on Saturday, the 17th, the visitors will leave for Pitts- 
burg, arriving there at 3 p.m. next day. Оп Monday the Westing- 
house Electric and Manufacturing Co.'s works will be inspected, 
and their bospitality enjoyed. The party next proceeds to 
Washington by another night journey, and will there visit the 
United States Bureau of Standards and other local features of 
interest. Travelling by night to Philadelphia, the visitors will, on 
Wednesday, the 21st, be shown further power stations and points of 
interest, and will arrive at New York that evening. Thursday is 
an “off day," and on Friday the party breaks up, the majority 
sailing from New York by the White Star в.в. Arabic. No date is 
given for their arrival in this country, but we trust that the fates 
will be gracious. 

The President and Council express their warmest thanks to thc 
President and Council of the American Institute of Electrical 
Engineers for their kind invitation and hospitable provision, and 
especially to Mr. J. W. Lieb, jun., Mr. Calvin W. Rice, and Mr. 
Ralph W. Pope, for the admirable arrangements made for the com- 
fort and entertainment of the party. 

Papers will be read at the (‘ongress by Col. Crompton, Sir Oliver 
Lodge, Sir William Preece, Prof. J. A. Fleming, Prof. 8. Р. 
Thompson, Messrs. B. O. Cowper-Coles, Philip Dawson, W. M. 
Mordey, J. Swinburne, and Arthur Wright, while an enormous 
number of papers will be read by members of the American Institute. 
Up to June 22nd 1,778 persons had significd their “adhesion ” to 
the Congress, and 160 papers had been promised. It iscertain that 
the Congress will prove a record success; the only trouble wc 
anticipate relates to the disposal of the huge mass of information 
fore-ahadowed. Members of the Congress may count upon a severe 


attack of mental indigestion, should they attempt to assimilate tho . 


whole of this uaprecedented feast of knowledge. 


Electric Haulage on Cauals.— It is several months 
since experiments were made on the Teltow canal in the vicinity of 
Berlin, with the object of gaining experience in connection with 
the projected working of the canal traffic by electricity. It is now 
announced that the Siemens-Bchuckert Works Co. has been en- 
trusted with the order for the supply of the lighting and power 
plant for the canal, together with the electric locomotives for 
hauling purposes. The generating station will also supply current 
for the neighbouring communes, and it is intended to operate both 


passenger and cargo boats on the canal, which is expected to be well . 


patronised by excurajonists in pleasure boate. 
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Boiler Explosions in Power Stations,—That explo- 
sion risks in boiler planta, not excluding water-tube 
boiler installations, are by no means so small as popular opinion 
would seem to indicate, will be gathered from the disastrous | 
explosion which recently occurred at the power station of the &. 
Louis Traction Co. In this case, evidence seemed to show that | 
& tube in the end boiler of the battery was ruptured, probably 
through over-heating, and that, due to the action of the out-rushing 
steam, the boiler was practically torn to pieces ; this fractured the 
second boiler, with similar results, ultimately resulting in the 
destruction of seven boilers ia the row. The boilers each contained 
113 tubes 34 in. in diameter, and 15 ft. 10 in. in length, between the 
headers; these were joined by two top drums 18 ft. 5 in. long, 
and 30 in. in diameter, the working pressure being 160 lbs. per 
aq. in. The explosion wrecked property over an area of 30,000 
sq. ft., some of the boiler fragments being harled distances of 
500 ft. away. It also resulted in the death of eight men and injuries 
to 21 others. Although accidents of this kind are, perhaps, quite 
unknown in this country, yet it is evident that catastrophes of 
appalling magnitude are well within the range of possibility, from 
so simple a causc as а burat boiler tube. i 


The B.A, Meeting.—There is a large attendance at the 
Cambridge meeting which is now in progress, the number up to 
Wednesday evening being 2,600. Prof. Horace Lamb delivered 
the sectional address in Section A, on Mathematical, Analysis, and 
the Hon. C. A. Parsons in Bection C, on Invention. Mr. Balfour 
moved а vote of thanks in both sections to large gatherings, and 
Prof. Schroter presented Mr. Parsons with the Grashof Gold Medal 
and Diploma of the German Society of Engineers in recognition of 
bis work on the steam turbine. 


Electricity and the Panama Canal.—The decision 
to use electrical machinery, as far as possible, in the construction of 
the Panama Canal, assures us that the engineers in charge are ready 
to benefit by the latest methods, and that the work of excavation 
will be carried on as expeditiously as possible. The digging of the 
Panama Canal seems to offer an unsurpassed opportunity for the 
free use of electrical machinery and electrical transmission. The 
work will be scattered over a comparatively long narrow strip ‘of 
land, but, by means of electrical transmission, power houses which 
will be economical to operate can be erected, and power distributed 
efliciently wherever needed. The flexibility of electrical distribu- 
tion, and the portability of the motors, seem to make this an ideal 
system for conducting such work. We have no doubt that the 
other advantages of a large available supply of electric power will 
be fully realised. In addition to electric lights, the homes, offices 
and hospitals may be made comfortable by electric ventilating fans, 
and the camps maintained in excellent sanitary condition by any 
of the well-known methods of disinfection.— Electrical Review, 
New York. 


- 


Orling-Armstrong Recorder.— As we go to press, we 
learn from the Post Office authorities that our reference on p. 284 
to the tests made on their circuit is incorrect. The recording 
apparatus was nct in use, nor was the Wheatetone transmitter 
employed on that occasion. 


y 


Wheatstones Submarine Cable Recorder.—It is 
interesting to call to mind, in conuection with the article on the 
Orling-Armstrong recorder appearing on another page, that the last 
invention upon which Bir Charles Wheatetone was engaged at the 
time of his death was a new recording instrument for submarine 
cab'es, formed by a globe of mercury moving to and fro in a 
capillary tube containing acid. It is said to be 58 times more 
sensitive than any previous recorder.” (ELECTRICAL REvIEWw, 
November 15tb, 1875, p. 254). Unfortunately, he did not live to 
develop his invention. It is curious that a somewhat similar 
device should have been independently brought forward for the 
same purpose 29 years later. 


r 


laternational Engineering Congress. — From the 
general programme of the Congress, to bs held at Bt. Louis on 
October 3rd to 8th, we gather.that the Electrical Section is presided 


over by Mr. Е. J. Sprague, M. Am. Soc. C. E., and that papers have 
been promised as under :— - 


“The Substitution of ‘Electricity for Steam as a Motive Power,” 
by James G. White, M.Am Soc.C.E., New York City, and Alexander 
Siemens, M.J.C.E., London, England. 


“ Electrical Power—Gencrating Stations and Transmission,” by 
L. В. Stillwell, M. Am. Soc. C. E., New York City. 


Among the papers promised in other sections are some dealing 
with tbe disposal of Municipal Refuse (Municipal Section) and 
Underground Railways (Railroad Section), papers being promiseci 
by Wiliam Barclay Parsons, chief engineer Rapid Transit Com- 
mission, New York City; Basil Mott avd David Hay, Central 
London and City and South London Railways; and by M. Briette, 
assistant engineer of the Metropolitan Railway of Paris. Oa the 
Ventilation of Tunnels, Charles 8. Churchill, chief engineer, Nor- 
folk and Virginia Railway, and Francis Fox, M.I.C.E., London, have 
promised papers. Steam Turbines (Mechanical Section), are to bs 
treated by Francis Hodgkinson, M.A.8.M.E., Pittsburg, and M. 
Rateau. In the Miscellaneous Section, a paper by Prof. W. О. 
Unwin on Engineering Education isto be noted. 
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Appointments Vacant.— Resident electrical engineer 
for Willesden U.D.O., at £250; resident electrical engineer for 
Hereford, at £200. i 


Victoria Falls.—Trom the Westminster Gazelle we 
vather that a Mr. W. Barnes (of the I. E. E.) is visiting the atove 
falls for the purpose of determining the practicability of utilisiog 
their energy for electrical purposes. 


Another Fatality on the North-Eastern.— We regret 
to learn that on Tuesday a young man named James Harris was 
killed on the North-Eastern Railway electrical section near 
Tynemouth. Accompanied by another young man, he was crossing 
the line in order to reach the seaside, and, it is reported, in- 
advertently put his foot on the live“ rail. On medical aid being 
summoned, it was found that he was quite dead. 


South African Notes (from our Durban correspondent). 
Johannesburg (Transvaal) Telephones.—The new telephone system 


under Government control for Johannesburg has been under con- | 


sideration for some considerable time; the old one proved long 
before the war to be incapable of coping with the rapidly-increasing 
demand fcr an up-to-date and efficient telephone service. During 
the war, and for some time after, nothing definite was done owing 
to the unset!led state of business generally, but plans and speci- 
fications were prepared during that time for an entirely new 
telephone exchange. We now hear that the contract for the com- 
plete exchange equipment has been placed with Messrs. L. M. 
Ericsson & Co, Ltd., Stockholm, Sweden (represented in South 
Africa by Mesars. Jenkins & Co.), at a cost of about £12,000. The 
Cape Government, as well as the Natal Government, bas adopted 
Erioeson tele phone exchanges and instruments exclusively through- 
out these colonies, and these telephores are also in use in the rew 
colonies—Transvaal, Orange River Colony, Rhodesia, and Lourenco 
Marques, and this fact, it is thought, may facilita'e the ultimate 
adoption of telephone intercommunication amongst the different 
colonies in South Africa. The capacity of the Johannes burg 
exchange will be 3,600 subscribers, 1,000 being already connected 
Lo the present system, and the central exchange consists of three 
switchboards of 1,200 lines each. The system adopted will be the 
' ring-througb," the same as adopted by the Cape and Natal Govern- 
ments, which, according to the opinion of the leading telephone 
Xperts and engineers, is the most suitable for South African 
con ditions. 

Johannesburg (Transvaal).—The Knights Deep Mine, of the Con- 
iolidated Gold Mines group, has recently placed an order for 
pumping plant to deliver 2,000,000 gallons of water per day againsta 
tatic head of 1,200 ft. The pum p is to be of Gould's make, coupled 
lirect to a Westinghouse three-phase induction motor. 

Port Natal.—'The Natal Government proposes sending home ita 
arbour engineer to consult experts generally as to the future 
levelopment of the port. It is hoped that a decision will then be 


+ 


rived at as to the various merits of electric v. hydraulic cranes, - 


evarding which there has been much controversy. 

The Prospect Hall Estate Co., Ltd., has written to the Town 
?ouncil stating that it proposes building a tramway about 5 miles long 
round its estate situated north of tte Umgeni River, and to generally 
nake the estate attractive as a residential suburb. Tle company 
aks if the Corporation will be willing to meet it in regard to con- 
iecting the system with its own. The promoters sro prepared to 
a) build and work that portion of the tramway which will lie 
vithin the borough boundaries themselves at their own risk, giving 
he Corporation the right to expropriate on terms to be agreed оп; 
) the Corporation itself to build and work the tramway within its 
wo boundaries. They would also be willing to take power from tke 
‘crporation electric supply. The matter has been referred to the 
‘hole Courcil in committee. ' 


Tramways and Public Roads.—Just over a month 
0a deputation from the Roads Improvement Assoc'ation waited 
pon the Board of Trade with reference to certain matters con- 
ected with tramways ard light railways on public roads, and 
ridges over railways and canals. The secretary of the Association 
as now received a letter from the Board, of which the following 
-an abstract :— 

"The Board have carefully contidered the representations put 
crward with regard to the questions of centre poles, width of 
E and bridges over railways and canals, and I am to reply as 
slows s— 

“ 1. Centre Poles.—The Board do not see their way to recommend 
otal prohibition of the use of centre poles, as there might be 
ases of exceedingly wide roads where such poles might be the best 
rrargement, or other cases where for some reason centre poles 
right be necessary. The Board feel, however, the force of tke 
bjcetions stated by the deputation, and will be prepared to enact 
1 tramway and light railway orders that centre poles shall not be 
sed without the express consent of the Board of Trade. They will 
lao communicate with the Parliamentary authorities concerned in 
rivate Bill legislation as to the desirability of such a provision. 
1 this way promoters will be required to justify the use of such 
;les in each case as it arises. 

"2. Width of Roads.—The Board do not consider that it would 
 advitable to бх а s mtutory limit that might have the effect of 
ohibiting by severance urgently needed lines. In dealing with 
plications for tramway and light railway powers, the Board 
ways keep in view the 9 ft. 6 in. space referred to in Bec. 9 of 
ө Tramways Act, 1870 (a limit which wonld appear to be reason- 
le), and make provision to secure it wherever tioable. The 
presentations made by the deputation on this t will, however, 
borne ia mind,” | 


NEW: COMPANIES REGISTERED. 


Generators, Ltd. (81.816).— This company was registered on 
August 12th, with a capital of £5,000 in £1 shares, toacquire the business carried 
on at 77 and 78, Trevelyan Buildings, 52, Corporation Street, and elsetvhere in 
Manchester, by J. M. Wallwin, as "Generators," to adopt an agreement with 
the said vendor, and to carry on the business of electrical and mechanical engi- 
neers, electricians, manufacturers, workers and dealers in electricity, motive 
power and light, generator manufacturers, tc. The tirst subscribers (each with 
one share) are :—J. M. Wallw'n, 77 and 78, Trevelyan Buildings, 52, Corporation 
Street, Manchester, electrical engineer; T. W. Sheflield, 77 and 78, Trevelyan 
Buildings, 52, Corporation Street, Manchester, electrical engineer; Н. P 
Bagshawe, Moor Grange, Miller's Dale, near Buxton, farmer ; H. Bagshawe, 
Moor Grange, Miller's Dale, near Buxton, farmer; H. Vernon, 402, Great 
Cheetham Street. East, Higher Broughton, near. Manchester, electrical engi- 
neer; C. T. Tallent- Bateman, 40, Brazenose Street, Manchester, solicitor; and 
H. G. Wrigley, 8, King Street, Manchester, solicitor. No initial public issue. 
The number of directors і not to be less than two nor more than five; the first 
are T. W. Sheffield and J. M. Wallwin, managing director; qualification 
(except first directors), #100. Registered office, 77 and 78, Trevelyan Buildings, 
52, Corporation Street, Manchester. 


Pollak-Virag Telegraph Syndicate, Ltd. (81819).— This 
company was registered on August 12th, with a capital of £2,500 in #1 shares 
(300 founders’), to establish, work, manage, contro! and revulate telegraph and 
telephone exchanges, &c., to curry on the business of a telesraph, telephone, 
electric light, heat and power supply company, and to adopt an agreement with 
Н. Strakosch. The first subscribers (each with one ordinary share) ате : — 
Е. O. Goss, 30, Copthall Avenue, E. C., solicitor; Н. E. Strakosch, 20, Bishops- 
gate Street Within, E. C., managing director of A. Goerz & Co., ltd. ; R. Wildner, 
20, Bishopsgate Street Within, H.. C., clerk; A. G. Mount, 17, Ickburgh Road, 
Clapton, N.E., clerk; J. Sims, 69, Albert Palace Mansions, S. W., clerk; J. F. 
Sweeting, 3, Belvoir Road, Dulwich, S. E., clerk; and S. A. Sharpe, 205, Friern 
Road, Dulwich, S8. E.., cashier. No initial public issue, The nuinber of directors 
is not to be less than two nor more than seven: the subscribers are to appoint 
the first: qualification, £0 shares; remuneration, ££0 per annum, divisible, 
Reyistered oflice, 120, Bishopsgate Street Within, К.С, 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Ег,ЕОТВ1ОАГ, REVIEW posted as to their movements. | 


Central Station Engineers.—On the occasion of his 
recent marriage, Mr. J. F. Macoris, the chief assistant city elec- 
trical engineer at Hull, was presented on Friday last by the clerical, 
engine ering, and works staff of the Corporation Electricity Worke, 
with a bandsome case of catlery. The presentation was made in 
the presence of the whcle of the staff, who, through their spokesman, 
Mr. G. Sykes, took the opportunity of wishing him and Mrs. 
Magoris long life and every possible happiness, and, in parenthesis, 
touched upon the cordiality which had always existed between 
themselves and their chiefs, Messrs. Н. BELL (city electrical engi- 
neer) and J. Е. MaaoBis. 

The salary of Mr. SENIOR, the electrical engineer to the Mex- 
borough Urban District Council, has been increaged by £20 per annum. 

The Kilmarnock T.C. has appointed Mr. BuBnBipaE, engineer 
under Messrs. Kennedy & Jenkin, who are supervising the carrying 
out of the electrical undertaking in the burgb, to the position of 
engineer and manager of the electric lighting and tramways system 
on an engagement for three years, commencing at £320, and rising 
by £30 annually. 

The Acton D.C. on Tuesday received a report from the 
Electricity Commi'tee stating that there were 96 applications 
for the appointment of resident electrical engineer, and the 
following four had been selected to attend the meeting:— 
Mestre. J. Mairtin Blair, Plumstead; T. Bruton, Caterham; G. Н. 
Carter, Heckmondwike; and W. Mackintosb, Keighley. After 


. interviewing the candidates, Mr. CAR TRR, who is at present resident 


electrical engineer to the Heckmondwike Council, was Appointed to 
the post at £200 per annum, with residence, coal and lighting. 


Electric Tramway Officials.—Out of 57 applicants 
for the post of tramways marager and engineer at Hudderstield, 
the following have been selected to meet the Tramways Committee 
on August 29th:—Mr. A. G. Livesey, assistant engineer, Leeds; 
Mr. В Н. Wilkinson, general manager at Oldham; Mr. Jas. Smitb, 
borough electrical engineer, Keighley ; Mr. John R. Williams, chief 
engineer-in-cbarge and statien superintendent, Sheffield; Mr. G. R. 
Blackburn, tramways electrical engineer and works manager, Brad- 
ford; Mr. T. R. Whitehead, general manager and engineer, 
Coventry ; Mr. E. H. Edwards, resident engineer and manager to 
the South Lancashire Tramways Co. 

Mr. H. N. Tuomas, having resigned the position of tramway 
manager under the Huddersfield Corporation in order to take up a 
similar position under the Durban municipal authority, was last 
week presented by the chief officials of the Huddersfield Согрога- 
tion with a handsome dressing cace. 


Obituary.—We regret to have to record the death, which 
occurred on 9th inst, at Ealing, of Dr. Jose?H Davip EVERETT, 
F. R. S., formerly Professor of Natural Philcsophy at Qucen's 
College, Belfast. He was born in 1831, and after many years ex- 
pended at Glasgow and Nova Bcotia, among other places, in the 
study and t of mathematics, in 1867 he received the Belfast 

rofessorship just referred to. That post he occupied for 30 years. 
ita obituary notice of Dr. Everett's life and work, the Тіто 
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mentions that he was elected F. R. S. in 1879, and F. N. S. E. in 1862. 
Dr. Everett was for many years secretary to the Underground 
Temperature Committee of the British Association, and directed 
the observations taken for determining the rate at which tempera- 
ture increases downwards in the earth. In 1871 he moved the 
appointment of & committee of the British Association for the 
selection and naming of dynamical and electrical units, and in 1873 
drafted a report in which the terms “dyne,” erg, and O. G. . 
unit" were introduced at his suggestion. His “Illustration of the 
O. G. S. System was translated into many languages. - 


General.--Welearn that Messrs. Hewitt & Rhodes, consulting . 


engineers, Manchester, have dissolved partnership. Dr. W. G. RHODES 
will continue to practioe as & consulting electrica] engineer at Tower 
Chambers, Brown Street, Manchester. Dr. Rhodes has long been а 
valued contributor to our columns, though latterly the pressure of 
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surplus of over £6,000 was made; working expenses per car-mile 
are, however, above the average, the item for power (purchased from 
the lighting department), 2:55d. per car-mile, being higher than that 
for financial charges. The surplus was allocated as £5,000 in aid of 
the rates, £1,167 capital expenditure ont of revenue, and the diminu- 
tive balanc3, £40, to depreciation, Mr. d. Simpson is the tramways 
manager. 


Blackpool'a holiday reputation is reflected in its healthy earnings 
per cat-mile; unfortunately, both working and financial charges are 
on ап extravagant scale, together amounting to 136d. per car-mile, 
and а comparatively small surplus results It will be noted that 
the item for energy (purchased from the electricity department) per 
car-mile, is practically as high asin the case of Southampton. The 
surplus was applied to covering certain constructional expenses, ап ч 
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— Huddersfield, Ilford U.D.C.* 


| Southampton. Blackpool. | Chester. 1 
: t , ES n и зо ! 
For 12 months ending March 31st, 1904. | March 31st, 1904. March 31st., 1904. Mar. 31st, todi и 25th, 1904. 
Length of route . T T 28 | 10 121 65 2:5 
Total length of track vis sae 35 | 17 9L | 103 4°75 
Average number of cars in use ... 44 42 93 — 87 
Car-miles run per annum 1.632, 000 (1,321,929) 1 144,350 (958,502) 735,103 (784,443) 577,034 | 260,785 
Passengers carried per annum 11,899,287 (9,738,213) | 9,890,952 (9,446,308) | 6,957,218 (6,169,121) | — 5.274,025 2,002,835 
Capital expended to date ET £411,390 : £198,621 £267,332 £132,874 £66,098 
Traffic receipts оозе ee £63,700 £51,863 £41,357 £22,588 £8,881 
Total  , et £65,674 £53,501 £42,572 £23,218 £8,916 
Working expenses £34,456 | £36,640 £27,874 £13,568 £5,332 
Gross profit £31,218 £16,861 £14,698 £9,650 £3,584 
Income percar-mile .. -. 9664, (10:28d.) |.  11-23d.(12:594.) | 199d. (1804) | 9654 з 204. 
Working expenses per car-mile ... 2064. (575d.) 7`694. (7 90d.) 9 1d. (8 1d.) 5°64d 4:904. 
Interest & ginking fund per car-mile 3:074. (4°62d.) 2:23d. ( 2°26d.) 45d. (3:6d.) 2:341 2 991. 
Total expenses per car-mile... Ses 5:634. (10 37d.) | 9 92d. (10°164.) 13:6d. (11 7d.) 7:98d 7:894. 
Profit or loss per car-mile + 1034. (—094) | + 1304. ( 273d.) + 3d. (1 3d.) + 167d + 31d. 
Cost of energy per car- mile 47d. (48d. 2 55d. 2:5d. 1:541 160d. 
Average fare per passenger... 1°28d. | 1264. 1:43d. 1:02d 1 064. 
Revenue per mile of route ... £2,345 £6,350 £3,548 £4,450)8 £3,572 £3,566 
Expenditure per mile of route £1,230 £3,664 £2,323 бс дл) £2,087 £2,133 
Total units used — ... " 2,565,643 | 1,298,392 1,008,529 585,041 | 239,072 
Units used per car-mile | 1:57 | 113 - 137 100 92 
P’re’ntage of working ex es to receipts | 52 5 | | | 68 | EE 655 m | 60 a " 60 

Last year's figures are given in parentbeses. First year of working. t First 114 months working. : 24 miles lease to company. 

§ Neglecting leased portions. і Includes 10,880 unite used on water cart. 

Prorit STATRMENTS.— Huddersfield. Southampton, Blackpool. Шога U. D. G.“ Chester. . 
Interest on loans Е £13 682 £5,935 £13.666 £3,345 £2,026 
Sinking fund. 8 £10,638 £4,720 £2291 £1,218 
Surplus £6,948 £6,206 £1,032 £4,571 £340 

| Bt. forwd. — £557 
Gross profit... . £31,218 £16,861 £14,698 £9,650 £3,584 


his professional engagements has rendered his contributions less 
frequent than we could have wished. We wish him all success. 

We are informed that Mr. C. A. HucHES and Mr. ADOLPH 
WUNDERLICK are retiring from the Oharlton works of Messrs. 
Johnson & Phillips after 15 and 7 years' service respectively, having 
held the positions of works secretary and departmental managers. 
We understand they are shortly to commence business on their own 
accounts as electrical manufacturers. 

On 12th inst., at Aberdeen, Mr. ALEXANDER Spence, chief of the 


electrical department of Sir Wm. Arrol & Oo., Ltd., was married to 
Miss Jessie Paterson. 


ELECTRIC TRAMWAY ACCOUNTS. 


Wr give herewith a further series of tramway 
returns for the period ending March last. The 
Huddersfield undertaking is of the probably 
the most interesting, if only by reason of its 
extensive route mileage through comparatively 
thinly populated districts. This, coupled with 
heavy capital expenditure, hascalled for skilful 
and enterprising management, the results of 
which are shown in the improved position of the undertaking this 
year. The cbief points are the considerable decrease in working 
and financial expenditure per car-mile, resalting in a profit of over 
а 1d. per car-mile as compared with а slight loss in the previous 
year. Following out the practice of previous years, depreciation to 
the extent of 3 per cent. on capital expenditure bas been provided, 
amounting to £11,687, the surplus providing £6,948, and the balance 
being charged to the rates. Mr. H. N. Thomas, who acted as 
manager during the period under review, is taking up a similar 
position in South Africa. i i к» 

Southampton, being possessed of high average earning powers, а 


Huddersfleld, 
Southampton; 
Black pool, 
Ilford U.D.C. 
and Chester 
Tramways. 


a. small balance of £53 carried forward. Mr. J. Lancaster is th 
tramways manager. 

Tbe remaining undertakings, Ilford and Chester, ate new-comers 
and their returns show normal and creditable results; the forme 
earns a substantial surplus, amounting to £4,571 (inclusive of £55' 
refunded by the lighting department); the latter city, does not offe | 
great prospects from а tramway standpoint, and this is reflecte | 
in the small income per car-mile. However, with working expense 
under 5d., and financial charges equally reasonable per car-mil, 
the management is to be congratulated on a satisfactory start. Th 
surplus of £340 is carried forward. Mr. G. R. Spurr isthe IIfor 
tramways manager, and Mr. S. E. Britton is the recently appointe | 
manager and engineer at Ohester, in succession to Mr. T'hurefiel | 
resigned. 


CITY NOTES. 


Kalgoorlie Electric Power and Lighting 
Corporation. 


Tax report for 1903, to be submitted at the meeting on 23rd inal. 
states that although there has been а steady and increasing deman i 
for power, it must be remembered that most of the small mines i: 
existence when the supply from a central station was in contempl : 
tion have either closed down entirely or suspended operation i 
For this reason the mines now working are nearly all large unde - 
takings, and negotiations are going on with some of these for tl: 
sale of the power remaining at the disposal of the company. 
profit of £9,936 was earned on the other side after charging e 
costa of production, maintenance, and other expenses, to keep ti: 
plant running іп a high state of efficiency. Out of this amour 
after providing for debenture interest and London charges, t): 
directors have act aside £1,000 to reserve, written off the who: 
cost of issue of debentures (£2,525), and reduced the amou ў 
standing to debit of preliminary expenses by £1,063. £5,091 hi 
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been added to capital account during the year, and £6,527 expended 
on transmission lines. Since the date of the last report, 8,000 ч 
of new pole lines have been constructed, and some 190,250 ft. of 
transmission wire erected, making a total at the end of April, of 
about 35,000 ft. of pole lines and 286,850 ft. of overhead cable 
erected. Since the date to which the accounts are made up, £2,982 
has been received on account of calls, reducing the amount now 
owing to £1,949; £7,615 has been paid off the bank overdraft, 
which now stands at £1,134, and off the item of bills payable, 
£3,411 has been paid, reducing the amount now owing to £1,489. 
The power sales for the current year up to the date of the last return 
show a very material increase—namely, 95 per cent. over the corre- 
sponding period of 1903. 


_/ 
Great Notthern and City Railway Co. 


Str ©нля. SCOTTER presided at the half-yearly meeting held at 
Westminster Palace Hotel on Monday. In moving the adoption of 
the report (ETI. nOrRIOATL RRVIEw. August 12th), which he described 
ая а straightforward document, he said that the line was 
opened as early as possible after the Doard of Trade consent was 
obtained, and there was no flourish of trumpets or great demon- 
stration, with the result that throughout the whole district served 
it was ecarcely known that the line was ranning. That fact 
accounted in a large measure for the fact that the traffic had not 
been so good as anticipated. Nothing could be more satisfactory 
than the actual working of the railway had been. There had been 
only one interruption of traffic ; it caused a delay of 30 minutes, and 
was due, so far as they had becn able to judge, entirely to rats having 
eaten the rubber insulation off the signal cables under the signal cabin 
at Moorgate Street Station, thuscausing a short-circuit. This rendered 
the signals inoperative, and the traffic waa stopped fora few minutes 
while the cables were being isolated. There had also been one 
other slight delay. Не was certain that no other tube railway had 
been able to show such a result as that for its first six months’ 
working. The train service during the busy times of the day 
consisted of 11 trains of three or four vehicles—they had 
not found it necessary to run more than four yet, as they 
were very large. The number of trains in and out of the 
termini in an hour was abont 24,and the interval between the 
trains during busy times was only 24 minutes. The time of the 
journey from Moorgate Street to Finsbury Park was only 13 
minutes, instead of 14 as formerly announced. For operating the 
present service they used abont 41 coaches, but they had a total of 
58 in stock, so that they were amply prepared for future increases 
in traffic. In the middle of the day they found they did not want 
four coaches, and they had made arrangements to run two. T'wo of 
those twro-coach trains were now in operation ; two more would be 
pat into service early next month; and two more by the end of 
September; and this they expected would. effect a very substantial 
reduction in the working cost. In regard to the ventilation of the 
line, their large tunnels were very helpful, and curing the recent 
abnormally hot weather the temperature in their tubes had not 
risen above 60 deg. If people only knew that, they would flock to 
tbe railway on the hot days, just for а change. "They had а mediocal 
officer whose duty it was to take constant samples of the air in the 
tunnel, and the result of every experiment that he had made 
had been eminently satisfactory. Their power house plant had 
never yet worked up to its full capacity. At the present time, 
during the busy periods, only two of their large engines 
were running at about 60 per cent. of their output, and 
during the slack time of the day one engine was only 
working at 75 per cent. of its output, so that in addition 
to a reserve of rolling stock they had a reserve of power to 
cope with an enormous jncrease in traffic without any further 
capital outlay. They were generating a Board of Trade unit for 
slightly under 4 Ibs. of coal per hour, and the cost of generating at 
present, including all charges except depreciation, but including 
maintenance, was slightly under 3d. per unit. This result reflected 
the highest credit upon their electrician, Mr. Brousson, and their 
traffic manager, who had gone into that scheme with a desire and 
determination to work the line safely and economically, and had 
eminently succeeded. The receipts had been only £19,356, which 
they frankly confessed was disappointing, but there was no reason 
for despondency. Ав he had said, they had no opening demon- 
stration ; and, in the second place, they had had no arrangement 
with the Great Northern Railway Co, and the traffic on the line 
was only traffic between Finsbury Park and the City and inter- 
mediate stations. They had not touched the great traffic of the 
Great Northern suburban stations up to the present moment, and 
yet their traffic was growing well. Forthe week ending May 26th 
they carried 140,988 passengers, bat for that ended July 7th they 
carried 157,633. During the last week in June they carried 146,852, 
and forthe week ending Auguet 11th they carried 161,750. The 
six weeks’ total up to June 30th was 819,000, and for the six 
weeks to August 11th, 961,000. They bad already a good 
trafic from Highbury station, although the lifts would not be 
finisbed for another month. Не had just heard that all of their 
difficulties with the Great Northern Railway Co. were settled, and 
by Monday next they would have the Great Northern Co. working 
їп harmony with them, with through bookings with all their 
suburban stations, and they would have season tickets available by 
all three route s, во that a passenger taking a season ticket could 
travel by the North London, the Metropolitan, or the Great 
Northern and City. This arrangement would galvanise the line into 
life, and he hoped into prosperity. In regard to the paragraph in 
the report respecting the traffic carried by the City and South 
London after nine years’ working, he regretted that the directors 


of that line had taken slight umbrage, and regarded it as a reflection 
upon their line. He found, on analysis, that the paragraph was 
incorrect, and he wished to express regret that it was inserted. 

The Елвг, or LAUDERDALE seconded the motion, and it was 
carried. 

After a vote of thanks had been accorded to the chairman and 
directors, the CHAIBMAN announced with regret his resignation of 
his seat on the board, in consequence of his acceptance of the chair- 
manship of the London and South-Western Railway. 


Yorkshire Electric Power Co. 


TRR directors’ report, to be submitted to the half-yearly meeting 
to be held at the Hotel Metropole, Leeds, on Tuesday, August 30th, 
says that aince the last meeting, held in February, 1904, the erec- 
tion of the power station at Thornhill has made rapid progress. 
The main buildings are roofed, and the chimneys are completed. 
The boilers, with their auxiliary machinery, and the engine-house 
crane, are erected, and will shortly be ir working order. Delivery 
of the electrical plant and the laying of mains has begun. Carrent 
will be ready for supply to consumers this year, and contracts for 
this purpose are being negotiated. An agreement has been sealed 
with the U,D.C. of Mirfield for the supply of electrical energy in 
bulk. Under this agreement large power users in this district will 
receive а supply direct from the company, and economy in 
working will thus be secured. Bills have been successfully 
opposed, in this Session of Parliament, promoted by various local 
authorities seeking powers to supply electricity outside their own 
areas. The directors trust that the definite lines laid down by the 
Parliamentary Committee on this matter will tend to hinder such 
attempts to encroach on the company's area in the fature. The 
accounts of the Yorkshire Electric Power Syndicate, Ltd., have 
now been closed, and a balance of £223 163. 2d. has been repaid to 
the company. 


-— 


Waterloo and City Railway Co. 


Sin CHARLES SoorrRR (chairman) presided on Thursday last week, 
at Waterloo Station, over the twenty-first half-yearly general 
meeting of the above company, and, in moving the adoption of the 
report, said that during the past half-year there had been a falling 
off in the number of passengers carried of 53,783, but this was more 
than compensated for by the increase of season tickets, which 
numbered 1,611, against 1,244. The number of daily journeys 
represented by season tickets in the past six months worked out at 
502,632, as against 348,128 in the first balf of 1903, so that the appa- 
rent decrease of 50,000 turned out to be a net increase of about 
60,000. In money there wasa small decrease of £147, which was 
accounted for by the fact that single fares of 2d., and return fares of 
3d., were worth more to the company than the season ticket rates. 
Their line was not exceptional in this respect, because the Central 
London Railway also reported a decrease ín numbers of 200,900, 
spread over the whole line, and a decrease in money of £2,508, The 
City and South London Co. reported a decrease of 284,463 in number, 
exclusive of season ticket holders, and in money taken of £3,802. 
On the other hand, they had received а larger sum from season 
tickets. Various causes might account for the falling off on the 
Waterloo and City line. In, the first place, they had had very fine 
weather during the later months of the half-year, and that, while 
appreciated, no doubt, by the public, did not conduce to the pros- 
perity of underground railways. Anotber cause might be attributed 
to the action of their friends, the South-Eastern Railway Co., who 
had thought it well to lower their fares between Waterloo Junction 
and the City. That alteration did not come into force until Jone 
lat last, but it had already had an effect on their takings, and 
might have still more in the future. Their working expenses for 
the past half-year worked out at 47:55 per cent., as against 45 59 per 
cent. on the City and South London line, and 51°42 per cent. 
on the Central London. A year ago their working ex- 
penditure was at the rate of 46 per cent, and the increase 
this year was entirely due to an unfortunate accident, not 
to а train, but to а passenger, who met with а serious injury 
whi'e alighting from a train. But for that unfortunate occurrence, 
their working expenses would not have shown an increase. While 
on that subiect he would like to say & word in praise of the 
way in which the line was worked and looked after by the elec- 
trical engineer and his staff. Things, of course, went wrong occa- 
sionally, but that was very seldom, and when that occurred the 
delays wera very slight. Of course, he knew the working of the 
line was, strictly speaking, a South-Western matter, but with the 
knowledge he possessed, the subject was not, he thought, out of 
place for him, ав the; chairman of the Waterloo and City Co., to 
mention it. 'The accounts sufliciently explained themselves; there 
was a satisfactory increase of over £80 in rents, and the geueral 
charges remained at the same low tigure of £222. The result was 
that they had a balarce available for a dividend of £8,521, as against 
£8,945 a year ago, when they paid 3} percent. On this occasion 
they could not pay more than 3 per cent., and they carried forward 
£421 to the current half-year, as compared with £170 a year ago. 

Sir ALGERNON West seconded the motion. 

Mr. Srugbr asked if the chairman could hold out any hopes of a 
further reduction in working expenses? Не felt that they ought to 
work more cheaply. 

Mr. LauRIF was somewhat disappointed with the results. He 
suggested that some effort ahould be made to improve the City end 
of the line. It might be possible to have small cars to run the 
people up to the street level, He considered that they should have 
Sanday trains. i 
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The СнА1вмАхн in reply, said that there were two or three things in the 
air which were being considered by the directors, and if they could 
carry them oat, he hoped they would reduce the working expenses. 
As to Sunday trains he had come to the conclusion that there was a 
good deal in that. Circumstances had changed since the opening 
of the line, and now that the Central London Railway were 
running Sunday trains, they might arrange to draw the traffic from 
the Bayswater district for passengers going to Waterloo to get to 
the river. Astothe City end of the line, the directors had had 
under consideration the construction of a moving staircase from 
the railway to the Central London line, but they had found that it 
would cost £1,000 a year to work it, and that was too expensive. 
It was a question whether some other means could be found to 
obviate the inconvenience caused to passéngers by having to 
negotiate the steep incline. 

: The motion for the adoption of the repor was carried. 


British Westinghouse Electric and Manufacturing Co. 


Mr. GzonaE WESTINGHOUSE has issued a statement to holders in 
the American Westinghouse Co., in connection with a new issue of 
shares in that company, and he makes the following references to 
{һе British Co.:—The British Westinghouse Electric and Manu- 
facturing Co., Ltd., now has authorised capital as follows:— 
6 per cent. preference shares, £2,200,000 ; ordinary shares, £750,000 ; 
4 per cent. mortgage debenture stock, £1,462,500. The difficulty 
of finding a market in England for industrial securities of any 
character, due to the general] depression of trade iu that country, 
rendered necessary the purchase by your company of 4500, 000 
additional preference shares at par, which purchase has recently 
been completed, and the further purchase of £450,000 at 95 per cent. 
of par of 4 per cent. mortgage debentures, the payment for which 
has just been consummated by а credit to your company of £100,000 
on current account, covering material supplied, and а payment of 
the balance in cash. Our investment in the above-named company 
is now as follows:—4 per cent. mortgage debenture stock, 
£450,C00; 6 per cent. preference shares, £694,020 ; ordinary shares, 
£375,460. The latter shares are entitled to three-quarters of the 
divieible earnings after paying the interest on the debentures and 
6 per cent. on both preference and ordinary shares :— 


PRELIMINARY BaLAKcE-SHEET, APRIL 30ru, 1904. 


ASSETS, 
Cash, accounts N work in progress, Ko. .. £1,164,032 
Plant, tools, &c. ее АЕ 2,042,126 
Securities held as inv estments ©» > ea 254.232 
Patents, «c. ee ee ee ee Е $08,906 
Total2 .. M a % £4,269,295 
LIA Bil iITIES. 

Preference shares.. zú m e ee £2,855,000 
" Ordinary shares .. РИ s oe 750, 000 
4 per cent. debenture stock oe vs is 616,353 
Accounts разара. «с. 8 oe г RA 464,149 
Вигр! па .. p ee ее ae 88,198 


Say vá es T T .. 44,209,295 
The payment of the balance of £145,000 due April 30th, 1904, on 
the tale of preference sbares and the sale of the remaining 
£400,000 debenture stock, will give to the treasury of the British 
company additional cash amounting to £525,000. The property is 
exceptionally complete and the prospects for a profitable business 
are excellent, but there will be needed both time and money to carry 
out 80 important an operation. 

Walter Scott, Ltd.—The directors have declared a final 
dividend of 6d. each on the ordinary shares, making 5 per cent. for 
the year ended June 30th last. 


South Metropolitan Electric Light and Power Co., 
Ltd.—The Preference Share Register will be closed from August 
17th to August 31st, for the preparation of dividend warrants pay- 
able August 31st in connection with the interim dividend for the 
half-year ended June 30th on 50,000 7 per cent. cumulative ү 
ference shares, 


Tynemouth and District Electric Traction Co.— 
The directors have decided to pay an interim dividend for the 
half-year ended June 30th at the rate of 5 per cent. per annum. 


North Metropolitan Tramways. — The half yearly 
ordinary general meeting of tbe above company was held on the 
18th inst. According to the directors' report, the total receipts 
during the half year amounted to £309,843, and the working 
expenses to £299,668, leaving a balance of £10,174. The balance 
available for distribution allows of a dividend at the rate of 34 per 
cent. per annum being paid. The report was adopted. 


STOCKS AND AND SHARES. 
Wednesday Evening, 

WiTH a certain amount of satisfaction, which is tempered with 
caution, we are able to set our Stock Exchange tune this week in a 
major key. For there are cheerfuller conditions to be noted in the 
lists of prices published overleaf, and while the individual gains 
are small enough, the quantity in some measure makes up for what 
is lacking in the quality. Perhaps it is the idea that the Bank 
Rate may remain for eome weeks longer at 3 per cent. which helps 
to attract the investment purchasers that make for better quotations, 
and perhaps this same little demand is stimulated by the impres- 
sion that, after the probable fall of Port Arthur, the end of the war 
may be brought into sight, with its accompanying promise of resto. 
tion of public confidence and business, 


Even Central Londons have participated in the better tone, and 


the Deferred is a point up at 81. The two other stocks are 
unaltered, allowing for the dividend deductions. The change in 
the weather is thought likely to have a beneficial effect upon the 
takes of the Tube companies, but City and South London Ordinary 
is undeniably flat at 41 ex its 1} per cent. dividend. The lower the 
price falle the more selling is thereby produced on behalf of 
nervous holders, and only by а strong demonstration of support will 
the falling-sickness become stayed. That the market is fast dis- 
counting the bad traffics and other unfavourable factors in the com- 
pany's case seems to be pretty certain, and if the price gets to about 


40, the stock will be worth picking up by thosà who can buy for the 


future. Buch buyers possibly may think а matter of а point in the 
price is hardly to be studied. 

Expectation will be sorely disappointed if the Great Northern 
and City Railway does not make rapid strides now that the working 
arrangement with the Great Northern is an accomplished fact. The 
price of the 4 per cent. Preferred A" shares remains at 41— 
equivalent to a discount of 574 per cent.—and the cessation of the 
traffic publications is а step of debatable policy. For Sir Charles 
Scotter to be obliged to resign the chairmanship of the company 
jast at the present interesting juncture does seem a pity, although, 
of course, it is unavoidable. Districts and Metropolitans are 35$ 
and 924 respectively. Waterloo and City shows a fall of 2 at 884, 
the dividerd of 14 per cent. having been subtracted last week. 
British Columbia Electric Railway Deferred at 983, and the 
Preferred at a couple of points higher, have fallen upon the news 
that $50,000 worth of buildings and plant have been destroyed by 
fire, although the damage is covered by insurance. 

Of the Electricity Supply shares whose prices recovered the 
dividends deducted, we may instance Metropolitan Ordinary, 
Brompton Ordinary and Preference, Charing Cross Ordinary, and 
the two classes of County of London shares, Charing Cross. Prefer- 
ence, at 5}, are à easier, the distribution being 28. 3d. per share. 
The largest amount is that of Metropolitan Ordinary, viz., 9з. per 
share, and there is a good deal of buriness being done in them round 
about 16, which is practically equal to 224, cumulative return of 
capital and the dividend just mentioned. Some of the holders are 
reinvesting their £6 per share in the purchase of more shares. We 
hear an unconfirmed rumour that the City of London Co. has signed 
a contract with the Corporation for the supply of power to the 
latter for two years. Notting Hills are being vigorously tipped, 
perhaps it is not surprising that suspicious folk wonder whether 
someone bas a line of shares for sale. In its useful quarterly state- 
ment, the Charing Cross Co. reports an increase of sales of current 
for the first half of this year amounting to 604,864 units, as regards 
the West End undertaking, and 1,€60,606 units as regards the 
City undertaking. Amongst Debenture stocks, County Seconds 
are up 1, at 1024, and London Electrics are 2 better, at 974. The 
Stock Exchange Official List will probably wake up some day to the 
fact that the Blackheath and Greenwich Co. has changed its 
name. Brush Preference at 1} have added 5s. to their price. 

Telegraph and Telephone descriptions have 11 rires to their 
credit, and no falle. The Anglo-American group has hardened 
under the leadership of the Deferred stock, which gambling counter 
is $ harder at 7}, thanks to the revival in Yankee shares, added to a 
scarcity of floating supply. The Ordinary and Preferred have both 
risen a point each. The Eastern varieties so far confine their 
improvements to the pre-ordinary s'ocks. Eastern 34 per cent. 
Preference advanced 1 to 884, Eastern and South African Debenture 
2 to 1004, and the Mauritius Subsidy Debenture 1 to 1014. West 
Coast of America Debentures are also a point firmer at 971, the last- 
named trio being 4 per cent. stocks, the improvements indicating a 
modest revival of investment interest in sound securities Indo- 
European shares, which went flat at the outbreak of the Russo- 
Japanese war, have regained their old position, and are £1 better 
this week, at 444. The National Telephone issues have commanded 
support for the Preferred and Deferred stocks, which rose to 105 
and 89} respectively, while better prices are quoted for the new 
partly-paid Debenture at 66, and the Third Preference shares at 51. 

Traction stocks and shares are fairly active, without displaying 
much movement. British Electric Preference, at 102, mark 4 loss, 
but the dividend deduction is 6s. per share. London United Tram- 
ways new Preference have had their special settlement this week, 
and the price of the shares is 10%, the same as that of the old. 

Metropolitan Electric 44 per cent. Debenture continues to change 
bands about 983 and 99, and another section of the electrified line 
will be opened on Saturday. Anglo-Argentine Tramways Ordinary 
are being dealt in at 6} and thereabouts, the Preference remaining 
at 58 middle; the traffics for the year to date show a remarkable 
expansion of £52,313. British Westinghouse Preference at 3, and 
the Debenture stock at 864, have not moved upon the publication 
of Mr. George Westinghouse's statement regarding the finances of 
the various companies bearing his name. 


— 
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SHARE LIST OF ELEOTRICAL OOMPANTIES. 


E TELEGRAPH AND TELEPHONE COMPANIES. 
Stock : а 
Present or | Dividends for the last Closing osing 
RAMB, ons Quotations 
Issue, minea: three years. T 10th. Aug. 17th. 
1901, | 1908. 1908. 
07,100 | African Direct Tel » 4 96 Debs. ex РИ m .. | 100 А - ee 97 —101 a —101 
25,000 | Amason Telegraph Nos. 1 to 95000 ` oe oe ae 10 R - 5b 
119, 7008 Do. do. 5 9, Debe., ов. 1 to 1,960 Red. oe ee ° 100 e. oe — ee =» 
768,840 | Anglo-American Т oo eo c» >o Stock | Ola. 60/6 | 618. 45 — 48 46 — 49 
8,105,680 Do. do. . 6% Pref, wal cuv бө s e. | Stock | 696 6 6% 89 — 9t 90 — 92 
8,106,680 Do. do. do. Deferred eo ee ee ee ee Stock 9s. 1/- 2s. 64— 1 7 nad 7 
44,000 | Ohili Tele e, Nos. 1 to 44,000  .. ec ө» oe ee oe 6 6 6 7% 5 — 5 — 
28,886,800 ne ee | 9100 8 8 s 170 —190 170 —190 
1,841,900 6 do. Bterling 600 year 4 % Deb, Stock Red, "MP ur ix 6% 8% imd 06 
6,000 Do. 10 % Pret, ee ee ee ee ee ee ee 10 e ee 15 — 16 15 — 16 
19,981 Direct Spanish ee ee ee ee oe ee ee ees oe — ° Фое == 
6,000 Do, do. 10 Cum. Pret. eo eo ee ee 6 ee 7 — 8 7 — 8 
80,000 Do. do. 4% Deda. ..| 60 98 —101 % | 98 —101% 
60,7103 | Direct United States Cable 90 1% | 31% | 3% 10 — 104 10 — 104 
81,800 | Direct West India Cable, 44% Heg. De , Dob., within Nos 1 to 1,800, Red. 100 » 99 —101 99 —101 
1,965,565 Do. B Pref, Stock ee ee өө ee m 100 . 96 — 89 87 — 
y Do. А Mort. Dan. Micox pad: 95 oe oe oe Pook 13 та 1, кее, ое 
Do. 4 96 Deb. 8 ee ee ee Btock е е 108 —106 108, — 
Bastern & ^u v Tele., 496 Mt. Db. Nos. 1 to 8,000, red. 1909 | 100 97 —100 99 —103 
99000 | Do ut 1 be. (Маайа Bub.) 1 o 6,000 95 99 —109 100 —108 
. 180, Globe ‘Telegraph and Wa bs а 1% 128 167*| 64% 2 — i à i 
158,000 | Great Northern те TE vs 10 16 193% 15 964 — 
17,000 European ph xe Hw CWE osx "well #6 [10 1 10 42 — 45 48 — 46 
1,988,883 National none Pref. Stock ee ee ee өе өе e 100 ox 6 6 6 108 —106 104 —106 
1,906,001 Do. : Def, e e eo ee ee e. 100 ее 5 96 — 89 88 = gl 
16,000 | Do, do 6% Oum., 1st Pret, .. .. .. of 10 | 6 6 6 19 K 14 19 — 14 
000 | Do. do. 64 Non-oum. Bed. Prof, 1 6. 8 ó 6 16 — Bt а 6 
е on-cum., to ee 0 Tre 
00,000 Do, do. L^] i о ee ° Btook By 8) 97 — 99 97 — 99 
680,506 Do. do. 4% Deb. Stock Red . ec ..| 100 4 4 4 108 —106 108 —106 
112415 Oriental Telephone and Ties, Nos T een fully Mid .. .| Ii [69% |e% | 6% 1 1 11 1 
en Nos. 7 А ee ee т 
„5,500 Do do. A CUm, Pref. pe ee ee 1 » * ee #- 1g ==. 1 
106,000: | Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000. ee — ee | 100 oe 97 —100 97 —100 
11,009 Reuter's oe oe oe ee oe oe ee oo 8 b 96 5% ee 6)— 1i ү! 
8,508 Bubmarine Cables Trasi ee өе eo ee ee ee бик T% 13 ee ыб —193 на —198 
58,000 ver ‘Telephone | ee ее rx) m — — 
40,000 Do. : Cum. Pret, Nos. 1 to 40,000 b 6 "x " es sf 1 
179,941 do. s s. S. we | Brock | .. a 108 —106 108 —106 
15,609 | West African Telegraph, 10 S 2% | 4% 6— 7 6— 7 
180,0083 | West Coast of Amerios, 4% Debe. 1o 1,600 guar, by Bras Gub, Tel, 100 А г: 95 — 98 96 — 99 
301080 | Western Telegraph, Lal, ов. 1 to 907,980 eS 5. e| 10 1 19 |7% |7% | 132—139 14 — 1 
36,0002 Je ° bs. 2na series, 1906 ee ee ee 100 ee ee ee 101 —104 101 —104 
400,000 4 Deb. Red. m ee ee ee 100 ee е ee 99 —102 99 m 
88,991 West India and Panama ee ee oe ee m 10 ee oe ee е й— 
64,668 е do. do. 6 Саш. 1st Pref, ee ее 10 eo ee eo xm 64— 
4,059 a do, 6 Cum. 2nd Pref. e ee 10 eo ee ee 5 — 6 5 — 6 
99,0001 TN do, do, 5% Debs, Nos 1901,80 .. | 109 is n is 99 —102 99 
\ 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


0,000 | British Aluminium 7% Oum. Pre. ee | 10 г " is 5— 6 5— 6 
128680 EN m ае X OL wl |9 8 H 9 — 81 M 2 
300,000 | Do do. 69, Cum.Pret. .. ... 2. .. | 10 Ga bas 101— 113 10.— isa ond ў 
00,6003 | Do. до, б Galles Debenture Stock... .. Stock 22 116 —119 116 —119 11 117 
100,000 British Insulated and He ш 55 б 10% 109% | 8.% @ 6} a І 
85000 | Do. до, 5 J. Je Mork. Deb: Red. o no on 100 "m © 101 —104 101 —104 M н 
ү Ms Ен ыру ( уз ъй | wd |: |: 
106,701 | Brash Electrical Engineering, Ord., 1 to 106, al. 9 N Nil! | Ni 8 1 ie 1 d. 
189,080 М do, Non-cum. 0 %6 Fror " 4% 8% 6 96 6% — l} 1 — 14 15 
125,000 Do, do. $ b. ee Btock [EJ ee ee 96 — 99 96 — 99 ee ° 
* $6,0001 Perp. 3nd Deb. Stock ee өө Stock oe oe і °. 71 — 16 71 — 76 
68,000 | Oallender's Oable Construction oe e ee өө 6 90 96 | 16% | 12496 194— 1 91 — p 
40,000 е " do. до, 6 96 Саш. ІА өө 8 LE ee ee (5— 5— 
90,0008 Do. do. 1st Mort, Deb, Stock Red. | Stock К Т, 101 —106 ' 101 —105 
1,680,014 | Central London Railway, es eo s... е. | BOCK | 4 4 15 89 — 91 87 — 89 x 81h 
404,008 Do. do. 4 Pref. Btock e eo ee ee oe 8 4 4 4 108 —104 100 —102 xd 
494,998 Do s ee oo n oo о. Stock | 4 4 4 79 — 81 80 — 81 
1,880,000 | City and South 88 оо оо оо өө „Stock 3 i 3 14 — 46 40 — 42 xd 422 411 
86,000 & Co., Nos. 1 to 85, ee 5 : la— 9 là— 39 xd 
100,000 Do. B 95 1st Mort, Debs. to 900 ot 4100, and a а - f 4 — 07 о — 97 > 
90 шю a awan пы ЫН o her A" shares, £3 109 5 ми | Nil "m — 23 en 
12:189 Do. до, NUN "д" — 01—019, m, Б Nil | Nil кз i R m a 2 
» 14,0881 Do, do. 4 Deb. Stock Red. ee 100 eo [E ee 97 — 83 797 — 83 ө 
112100. | Hieotrie Construction, 1 t9 113,0. | . 6% | 4° Toi ы вн ул pa 
“e300 | Do. do, 1% um. Pret., 1 t0 81,980 .. .. „ 3 Im E p 4 — i $— ii |] .. 
вох | Do. do. 4 & Porp. 1st Mort, Deb. ..  .. Stock 8 i 96 — 99 96 — 99 a à 
25,000 Blectric Oo. ‚5 Cum. Pref, ee ee eo 0 10 6% 5 % ее 9 — 9% 9 — 9% ee ° 
900,000 "С TIT 4 Dab. e ө өө eo кок ю% ю`% 15 W 1 1 nn eo 
208,000 „з a ew as, Pet = cae CM 6 "s = a 6 — 5 5— 5 5l . 
46,900 Do. do, ort Deb, Stock .. .. вок welas 107 zu w, —111 с wi 
87,500 са РЕ, = ы Deb. 0 ig jo E uir MIR : : 
1600 |! Do. do. Frei. a io pa 2 10 uv pis d 10— 104 yim 10° 
— до, 4% Deb, Bds,, Nos, i to 1,500:Red, 1900 109 woo poe 95 —164 шз 1 з 
060,000; | Waterloo & Ону Railway, Ord. Block e. 5. o. | 100 | 8% | six | si% | 69 — 82 87 — 90 xa | 87 


? 
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* А penod et nine months, t Quotations on Liverpool Stock Exchange. { Unless otherwise stated all shares are fully paid. € From Manchester Share List. 


Bank rate of discount 3 per cent. (April 91st 1904). 
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SHARE LIST OF ELEOCTE CAL ( COMPANIES (e«4- ELECTRICITY SUPPLY COMPANIES. 


losing B done 
Present | Btock | Dividends for the Closing С usinegs 
NAME, or tions Quotations week ended 
asue, Share, lun three years ug. 10th. Aug. 17th. | Aug. 17th, 1904, 
190,000 | Blackheath and Greenwich Dist, Electrio Light, Ord.. ү ieee 
An тееп б $, oe ee 1 nes es 
50,000 m ren ee ee oe ee 1 ee ee 
100,000 b. Stock e ee ee 100 z е 
—— Brompton А колшен ы d Lube Bup., T 1 to 30,000 кў H 11 oe 
950,000 | Central к Bu ply 4 % Guar. Deb. Stock . 9 ee | 100 109 . 
60,000 Obaring Cross гала lectricity i Bupply ee — s 6 1 Тїз 
10,000 Do „ u City Undertaking " 19x beh E ы | 
е пае А e eo + . 
40,000 Do. до, 1908. ee ee ee 5 413 6 
960,000 Do. do. 4 Deb. Stock Red. ee oe ee oe 100 2 e 
44,486 *Chelsea Electricity Supply, ee se eo ee 6 ue ее 
150,000: Do. do. % Deb, Stock Red. eo ee Btock oe ee 
10,506 | City of London Electric Lighting, Ord. 40 001—110,608 ` еа as 10 “+ oe 
40,000 Do, 6 Саш. tá 1 to 000 ee eo ee oe 10 е * 
400, 0004 Do. 5 V Deb. Stock, бер (ar. at 115) all paid .. n s - 
800,000 Do. 44% 9nd Deb. Stock, Prov. Certs., all paid .. .. | 100 1083 z 
40,000 | County of London Electric Lighting, Ord. 1—40,0 10 ia 
30,000 Я o. 6 96 Pre, , 40, 001—60, 000. 10 пу oe 
00, 000 Do. do. Deb. Stock ee ee ae oe ee ee 2 
950,000 i do. 2nd Deb. оок .. 25 ve .. | Stock t 1015 
000 | Edmundason's Blectrio . Shares ET - 6 .. 
60,000 * 0. 6 Com. Pref. ә 0 ee e 6 5 
140,000 Do. 0. ist Mort. Deb. Stock ee ч kd 
,000 and Knightebridge Elect Ord a 6 š ea 
S Baca oes ы Мы = | a 
on u у оп, 9 L] ee oe sis ее 
49,940 ро. ГА до. 6 96 Pref. 6 53 
960, 0003 do. 4 % 1st Mort. Deb. Stock Red Btock s ‚97 181 
100,000 Metropolitan Electri?] Supply, 1 to 100,000 .. we 10 ot d- 108 1 
71,106 Ро. do. 449% Cum. Pref. 1—71, 106, £3 paid 5 95 54 5y5 54, 
230,000: | Do. do. «9% lat Mort, Deb юк... | .. his 45 
250, 0004 Do. do. Mort. Deb. Stock Red ..  .. | Stook » 96 be eg 
10,862 | Notting Hill Electric Lighting РЕ ка d we 10 . oe 
40,000 | Bt. James’ and Pall Mall Blectrio Light, Ord. .. 6 és 28 
90,000 Do. do. do. 7 % Pret. 20,061 © 40,080 6 8— 9 s А 
160,000 Do. do, do. Deb. Stock Red ee 100 97 —100 . ee 
19,000 | Smithfield Markets Electrio BC Ord. và е 5 28— 81 si а 
60,000 Do. 4% Deb. Stock .. Stock 83 — 68 ; A 
65,000 South London Blectricity взр, Ота эө ee ee oe ee 5 44 44 845 LE 
80,000 | Urban Electric Bapply, „+ oe T A es 6 i <i ds b b А - 
10000 wW Do. Cum. Pret. eo ee ee ee ee : ee 19 & 184% 4 4 4 uj 15 145 
estminster Electric а Оси ee ee ee ee 104% т 124 x 
28,141 Do. do. 0 X Cum. Pret. ce ee ee oe 6 oe oe ee 6 — 6 — oe ee 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, August 17th. 
CHEMICALS, &o. e ea METALS, &с. une P 983 
а Acid, Hydrochloric e. per em. 5j- oa p Copper Sheet es ә» о per ton £70 gu 
а „ Nitric.. .. . percwt - oe u ate .. рег ton &70 5% 
a „ ++ ә oo per сиф, 82/- T „  (Electrolytio) Bare .. рег ton 462 ES 
a 97 Sulphuric ee ee oe per owt, 6/6 ee e ee 79 $8 эе per ton £78 ee 
а oniac, Bal oe oe ee per owt. 43J- eo 6 » $9 oe per ton £72 ee 
а Ammonia, Muriate (orystal) .. per ton 488 10 “é в " Н.О, Wire per lb. és 
а " W 2 ee ee рег юп £80 s f Ebonite Rod ee i .. per lb. ss 
« сүү e ede „„ per ton &4 10 is f Bheet e». ee per lb. A 
a B eof Carbon... .. рег ton 416 єє n German Silver wire ee per Id. ёа 
a Borax.. Vis ES «6 . рег ton 218 ae h Gutta-percha fine .. "P ee per lb. 8}- ET 
а Bensole (90 20) ae T ee рег gal. 1i- s h Inâia-rubber, Para fine .. Por lb. 5/0} to 5/9 inc. 
а "n ( ) es bs gal. $ Iron, Charcoal Sheets per ton #18 Ws 
в He Sulphate .. is ee рег ton 219 20/- dec „ Pig (Cleveland warrants) per ton 48/6 2d. inc. 
ав trate ss oe per ton £80 $4 » Fo „„ per ton From 411 AN 
а „ White Sugar we .. per ton «s € ,  Borap, per ton 47/6 to 60 só 
S uk lied DN ^ ae ae жы ч ETH 90 б, Wire, galvanised No. 8 per ton 49 16 КР 
а ee ee 0 П oe 
1 Naphih Bol end ioo G. oar : 5/6 is g Lead, English Ss . per ton £19 2 6 8 
& Potash, Bichromate, in casks .. per ib. Bd. АА 9 „ рег ton £11 17s. 6d. -— 
а ge Caustic (76/80%).. ee per ton 494 oe h Маркаш Wire No.38 7: ee ee per lb. 8/-. - өе 
в es NES vx per owt, 210J- iu g Mercury .. per bot. 87 17 6 ex 
e Sulphate of Magnesia... .. per ton &4 10 ә 4 Mioa (in original cases) small -- per 1b. 6d. to 1 / еб 
а Spas Sublimed Flowers .. per ton 46 10 ae it " » m per lb. 9/6 to 4/- T 
а 5 „ der ton 45 10 vs " А .. per ib, N T 
a Lum per ton 45 ee ИЛИНДИ per 1b. to 1/84 ee 
а Boda, Caustic {white 90%) . рег ton 410 16 ee n relied bars A rods -por lb, . U-to 1/8 ee 
а н Bichromate, casks. , Е — гең 91d 8 P Platinum т ш сны | a4 a = 
99 oe Фә 0 ee 0 е ee ee ee oe 
e Silicium Bronse Wire | per Ib. 9d. to 11d. ew 
| Steel, Magnet, ace’d'g todesc'p'n per ton £58 T 
METALS, 0. $ 97 ” in bars en ee 416 to 440 7 эе 
5 in ton lots .. per ton £150 БЕ g Tin, Block .. 0.  .. per ton £128 10 ds 
: W ton lots рег ton 2168 ae fn Fol .. › > per Ib, 1/6 oe 
Bheet, їп ton ots . .. рег ton £166 ә n Wire, Nos. 1 to 16 .. per lb. 1/63 ee 
? анн metal ingota per ton 448 to 4180 я p White Anti-friction М i 
: Brass (rolled me 9" to 19") basis per lb. $a “White Ant brand per ton 419 to 263 - 
€ n ed) .der lb. bid. P j Yarns, 9/10 Grey Cotton, ob ap'ls per 1b, ва. - 
€ n solid drawn). . ee per Ib, 144. d f .. рет lb. А ee 
e " W , oe ee „„ per Ib, e } rT) B piy 10 lbs. Russian ee per! . ° ee 
с Copper Tubes (rened) ие ee рег lb. 94d. M ў n Russian, single perl А s 
(solid drawn) .. per lb. , j Ida. Jute rove r ton i T 
к Соррет Bars (best selected per ton 4 k Zinc. Sb't (Vieille Montegnetrd. \ per ton £95 ia 


Quotations . G. Boor & Co.: b The British Aluminium Oo., Ltd.; e Thos. Bolton озо L$.; d F. Wiggins & Sons.; e Frederick 


ап 
Smith & Co., КТЕ КРДЕ G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; k Edward 1 ill & Co.: ( Bolling &, Lowe; j Walter Н, Hindley ала 
Oo., Ltd.; k Morris Ashby, Ltd. ; 3 ^ W. T. Glover E Oo., L$d.; а P. Ormiston & оп & Sons; o Johnson, Майһеу 4 4 Oo., Ltd.; p The Phosphor Bronse Oo., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week | Receipts for | No. Miles | Week | Receipts for | No. Miles 

Locality. ending | the week. wks. Total todate. | open. Locality. ending | the week, |wks.| Total to daté. | open. 

£ £* # £* | * |, £ £* £ £* 7 

ae oe ee Wu. wm — — ast Ham oe oe + C] 4 

Birmingham „ 18| 5,082 | +959 |88 178,084 | 411,579 — || Glasgow „ 18 14.218 |41494 | 11 | 152,651 | + 6,848 | 714 |+ 

Blackburn. | ө BUMP r8 3 | Agger |+ leit |184 |— [S| Halifax a wacka) | » 0| 4.048 1% 19 | аЛ | + 227| 38 |+ 
poo ee es 2, + y + 9 — u ersfield ae 97 + a =, = 

„ —Fleetw'd „ 13] 1910 | 161 | 6 9,194 | — 202 74 — 5 Hull. „, 18 4190 | +845 | 19 | 49,088 | + 6,504 18 + 
e ЛЫЧ КЕЕ 
п эг $i r ў à + — |%| Ipswic ; К i — " = — 
Bournemouth — ..| , 10 1604 4166 9 22,1 — 103 — Z Isle of Thanet . ù» 18 2,072 | 4867 82 21,01 + 505 = 
Bradford ..  ..| , 8| 5,929 |+1021 | 18 | £6,795] +18,691/ 50 | — |< Leeds. se | „ 18 | 5,84 | +105 — | 119,796 | + 7,112 814 +9 
Brighton „ 14] 1,869 | +135 | — | 21140; — 9 | Liverpool ..  ..|July 80 | 10,058 | «958 | 81 318,847 +11,061 | 108 | — 
Devonpo » б 778 | +169 | 81 16,468 | + 9,648) 6 | — Manchester .. ..| » 6 | 18,880 | +671 | 15 | 226,811 | + 8,128 181à | — 
Dudley dev. » 5 | 1,606 | + 70 81 26,595 | + 1,064 — 8 Newcastle .. ..| oo А8 | 8,668 | +132 | — - = 17 | — 
ITE once | e e e АНЕ ЕН о e | gem e = 
== ; — 2 or oe oe , zE , , ce 
‘Oldham—Ashton | ,, 5| 616 |— 7|81 | 16,997 | — 778| в |— |g Shemela ..  ..| „ 7| 5389 | —600| 19 | 9L971 + 2244 88 «6k 
Š South Staffs. T » 5 | 1,117 | —350 | 81 24,152 | — 2,918 21 -$ Southend-on-Sea .. „ 8 806 | +146 | 18 6,127 | — 854 6; | — 
Б Swansea » 5 Б | + 18 | 81 16,956 | + 906 — Sunderland .. | » 71 1,786 | — 69 17 24.6800 + t40| 9l |41 
< Wolverham ton.. » 5 705 | + 71 81 12,161 — 1171 +8 Tyneside as „ ee 10 899 | — 10 | 8% 12,290 | + 2, 085 8:9 |+ 0 
E Yorks. Wool Dist.| „ 5 761 | +194 | 81 | 18,574] + 7,794 | 6 | — est Ham .. „, 11| 1178 — | 94 | 20,887 — [82| — 
Burnley... ..| , 18| 1286 | +81 |— — — |10} |+84 |S| Cen. London Rly...| „ 18 58896 —152 6 88,680 — 2.022 6 | — 
ff ee ee 90 6 2,818 4916 18 89,085 + 1,162 1 э = Du lin—Lucan R J. ” 19 141 — 50 6 924 + 59 А -— 

Chatbam & District » 11. 656 | + 10 | 82 18,844 | + 2,298 | 663 | — G. N. and От, ву. „ 18 984 — | 96 24,818 — BA | ~ 

Сот oe ee ee 91 11 571 3 15 83 14,864 — 1,806 9 =» L'pool Over h'd 17. Г 14 1,708 + 6 1 19,090 a 88 : + 
Dover Vs - » 6 870 | 4 29 | B3 6,6011 — 256| 8 | — Me: „ 18! 1,858 ! + 74/1 6 8,686 {+ 602 — 


* 
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IRON LOSSES IN DYNAMOS. 
. (CommuNIcaTED.] | 


Lone ago Dr. Fleming showed that the eddy logs in iron per 
cubic centimetre is represented hy | | 
Е ТЕ 34,3. N 100 
у = 2 д? в aaa ts watts, 

where B is maximum induction in the plate, 

n is frequency, 

is thickness of plate, 

and m / = width of plate. 
For very wide strips, then, 
ү = in? в? 1075 watts. 

This law can really only be applied in cases where the flax 
follows а; sine law, to very thin plates, and it takes no 
account of temperature changes. A rise in temperature 
reduces the loss by 0°4 per cent. per degree Centigrade. 

The above law has been occasionally applied quite indis- 
criminately to calculate the eddy loss in dynamo armature 
cores, although it is quite apparent that here the flux is more 
of the flat-topped type and by no means of the sine variety, 
хе it is farther distorted when the machine ів under 

The empirical Steinmetz law for hysteresis, viz. Н = 
nn B 107, where н is loss in watts per cubic centimetre, 
only applies where B is between 2,000 and 15,000, » varies 
slightly with the temperature, and the flux is an alter- 
nating flux. This law does not really apply to a 
dynamo armature core at all, since, as was early pointed 
out by Swinburne, from theoretical considerations, a rota- 


ting mass of iron acted on by a field of high induction 


density is a very different affair to a mass subjected to 
an alternating flux. This was confirmed by the experiments 
of Baily and others, on a rotating cylinder, which showed 
that for solid cylinders the loss is greater than that calculated 
by Steinmetz’s law up to an induction density of 15,000 lines 
per square centimetre. Above this limit the loss diminishes 
very rapidly asymptotically, and becomes practically zero for 
an induction density of 20,000 C. G. S. lines. In hollow 
cylinders,- no doubt, this effect also exists; however, here 
research is still necessary, in order to show ita extent. 
Again, with regard to a purely alternating flux the Stein- 
metz law breaks down entirely for densities of 20,000 
C. G. S. lines; the loss in this case, although considerable, is 
still less than calculated from the l W. a ae 
As is the case with eddies, a rise of temperature reduces 
the hysteresis loss. The experimenta of Kunz, Morris, and 
Mills, show that it diminishes directly with temperature, till 
the critical temperature for the iron specimen is approached. 
It appears, therefore, that applying these formule to 
dynamo cores in the expectation of getting an approximately 
accurate result, is, to say the least, somewhat bold. Besides 
the fact that the distribution of the flux in the teeth of 
slotted armatures is practically unknown, the two formule 
take no account whatever of the increased losses due to 
fluctuations of magnetism caused by teeth, commutation, &c. 
As to the hysteresis loss in the core and magnets, due 
to fluctuations, this appears to be quite beyond the power of 
calculation. | Е | 
The eddies in the solid magnets would appear, theoretically, 
to follow the law (see Prof. J. J. Thomson’s calculations, 
Electrician, April 8th, 1892), | 
om Н? ; 
rs per сешишеше area, 


mam (арр, 


H is the induction here, and р involves the frequency. 

The method of Kapp and Housmann of testing a motor 
for hysteresis and eddies whereby the law 

Ұ ж ал + 0 п? 

is derived, is open to the objection that it ів а “ no-load 
motor teat.” | 
If we include a term c n* to represent the loss in magneta, 
then É | | 


where 


wat bn + елі, 


and since this frequently comes out a straight line, it is 
argued that the third term is practically zero, and the losses 
in the solid portions are at any rate very small. However, 


. ав has been pointed out, the above expression for loss in 


solid parte involves p, the permeability, and assumes it 
constant, which, with the fluctuations caused by slots. it 
cannot be. The regults of experience also point to the losses 
in the solid parts of dynamo and motor pole-tips as being 
fairly considerable. The loss appears also to be greater 
under load than running light, the flux distribution being 
entirely altered. | 
The next empirical law is that of Mesers. Parshall and 
Hobart, and is used by them succezefally in calculating losses 
in large multipolar machines, Here the total loss is 
supposed to follow a straight line law varying as в n (вее 
* Electric Generators,” p. 229). The values of 25 testa are 
lotted, and the line given as в rough mean. This has since 
n confirmed to some extent by the research of Esterline 

and Reid (Transactions, American Institute of Electrical 
Engineers, Vol. XX, 1903, p. 1323), they giving curves 
which will be very useful to designers of large machines. 
For small two-pole dynamos the eddy loss for smooth cores 
seems to follow the 1°9th power of B, во since the slotted 
core has a greater loss, B? is probably followed in this case. 
Certainly, for small machines, nothing like а total loss 
following the value в n has been observed, so that this 
probably applies only to very large multipolar machines. 

From Messrs. Esterline and Reid's results the curves 
clearly show that toothed cores within solid poles induce а 
greater total loss than toothed cores rotating within 
5 poles. For instance, a few values are as 
‘ollows :— О 


Watts per kilogramme, 
Kilolines per sq. mm — 
Xa 
Laminated. Solid. 
100 1 125 
300 5 6 
450 9˙5 12 
500 11 14 


As lamination does not reduce the hysteresis, it is clear the 
additional loss must be due to eddies in the solid portions. 
From these results, therefore, it would appear that the 
straight line boundary in the Kapp and Housmann tests 
referred to above will not hold for certain frequencies and 
inductions. With the probably lower inductions and 
frequencies of small machines, the straight line boundary 
would probably hold, and it will be represented by 


P 
% . \ 


whereas for larger machines for which windage friction, &c., 
varies a8 n and a term varying as v л is to be added, we 
have for thé equation to the boundary 


2. C 
n Jn 
assuming core eddies follow the square law, во that in this 


— 1 

case, ёп + суп + p cannot be put equal to K n, 
say, and. the line is no longer straight. This, however, is 
not very surprising when the high inductions and slotted 
cores, now common, are considered. 

It appears, therefore, from the above that at present 
attempts to calculate losses of this sort in dynamo machines 
are not particularly successful, and owing to the great oom- 
plexity of the practical aspect of ‘the problem, it seems 
unlikely that anything better than an empirical method will 
be arrived at. 

However, after all, for designing purposes, this is all that 
is necessary: a chart to Pin km and a great deal better than 
the Bellman's perfect and absolute blank.” There are so 
many things interesting to electrical engineers about, which 
we know very little; there's electricity, for instance, yet 
we manage to jog along. | 
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THE PRODUCTION AND UTILISATION OF 
OZONE.—I. 


Bv JOHN B. C. KERSHAW, F. I. O. 


— 


THE present writer, in an article published in the ELEC- 
TRICAL REVIEW of July 29th, 1898, described various 
forms of ozonisers which had been employed up to that 
date for the production of ozone in air by the silent electric 
discharge, and at the end of this article the writer gave a 
comparison of the yields and costs of ozone, and of active 
oxygen based on the figures supplied by the patentees from 
experimental trials with these ozonisers. 

In the six years that have elapsed since the former article 
was published, а considerable amount of experimental work 
has been carried out in connection with the production and 


Figs. 2 and 3 are sectional diagrams of Otto's latest, form 
of ozoniser. К is a semi-circular air chamber, with a metal 
wall, Ei, which forms one electrode. Within this chamber a 
number of steel disks, 8, 8, 8, are mounted upon a revolving 
barrel, E,, the edges of these disks being bevelled, and having 
the serrated appearance, shown in fig. 2 atm. Each disk 
has two segments cut out as indicated at R, R (fig. 3), and 
the plate of insulating material (glass), a, а, which 
forms the base of the chamber к, in conjunction with 
these gaps, effectually destroys any arcs that may strike 
across the air space, I, І. The air enters the chamber к by 
B, and passes away at д. The rapid rotation of the com- 
posite electrode E,, with its serrated edges, assists in dis- 

tributing the air through the interior of the ozoniser, before 
its escape at A. The distance separating the two electrodes 
should be about 30 mm., and with steel disks 14 mm, in 
thickness, having bevelled edges 10 mm. broad, a pressure of 
25,000 volta can be employed. 


utilisation of ozone or ozonised air, especially as regards its 
use for water sterilisation, and in the present contribution, 
the writer proposes to bring the infor- 
mation of the earlier article up to date. 

The Andreoli | Ozoniser. — This was 
described in the former article, and no 
new facts or figures relating to this 
ozonizer, or to its applications, have come 
into the writer's hands since 1598. 

The Marmier and Abraham Ozontser.— 
Fig. 1 is a sectional elevation of the 
Marmier and Abraham form of ozoniser. 
A is an air-tight box abont 2} metres in 
height, containing a number of vertically- 
placed electrodes, ee e. These electrodes 
are hollow plates of steel, and each carries 
on its two external faces, plates of glass, i i i. 
The electrodes are placed in the box or 
chamber А in such a manner that a 
considerable air space separates each neighbouring pair. 
The air supply takes place by the central channel о, and the 
arrows in fig. 1 indicate the direction taken by the air in 
"s passage between the electrodes and out of the chamber, by 
the e D. 

The hollow electrodes are cooled by в current of water 
which flows through them, special arrangements being made 
to avoid short-circuits through the water supply. Current 

at 40,000 volts is used for this type of ozoniser, and an 
external spark-gap is employed to minimise the danger from 
spark formation in the ozoniser. As regards yield, 1 H. P. 


\ 


hour was stated to produce 20 grammes of ozone, and to 
ozonise 9:4 cb. metres of air at Lille, while at Marseilles an 
installation in a brewery is said to be producing a concentra- 
tion of 12 grammes of ozone per cb. metre of air, with an 
initial pressure of 30,000 volts and a discharge equivalent to 
5 KW. per sq. metre of electrode surface. Installations of 
this ozoniser for water purification are in use at Lille and 
at Marseilles. 

Otto’s Ozoniser.—The earlier forms of the Otto ozoniser 
were described in the ELECTRICAL Review of July 29th, 


1898. 


The Otto form of ozoniser is employed at one or two 
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Figs. 2 AND 3. 


factories in France in connection with the manufacture. of 
organic products, and the inventor has recently been carrying 
out some experiments with it at Niagara Falls in relation to 
water purification. The results obtained in these experi- . 
ments will be dealt with in the final section of this article. 
The Siemens & Halske Ooniser.— This ozoniser was 
referred to in the earlier article, but the latest and industrial 
form of the Siemens & Halske ozoniser is shown in sectional 
elevation in fig. 4. А is a metal (cast-iron) chamber divided 
into three compartments, and containing two ozonising unita, 
B, B. Each of these units is made up of an inner metal 
cylinder, р, р, a slightly larger glass tube, с, c, and an 
external cylinder or tube of tinfoil or other thin 
metal, E, E. These two ozonising units are fixed in 
the central division of the metal chamber, a, and 
the tubes are surrounded by water, for cooling purposes. 
Air enters the chamber at о, and passes away at S, the small 
arrows showing the path it takes through the apparatus. 
The discharge occurs in the annular space between the inner 
cylinders, р р, and the inner wall of the glass tubes, 0 € ; 
an insulating plate of glass, к, being used to avoid short cir- 
cuits at the floor of the chamber. к is a thick glass plate 
let into the wall of the middle portion of the chamber for 
watching the operation of the tube ozonisers, and the arrange- 
ments for regulating the water supply are shown at d н. 
The outer tubes of tin-foil, the water, and all the external 
parts of the ozoniser are at the potential of the earth, and the 
risk of shock arising from use of high potential currents, in 
this form of ozoniser, is reduced toa minimum. As regards 
yield, in the earlier years of their experiments in this 
direction, Messrs. Siemens & Halske reported a yield of from 
20 to 25 grammes of ozone*per E.H.P.-hour, and a concentra- 
tion of 2 grammes of ozone per cubic metre of air (equal to 
2 milligrammes per litre), but the writer believes that in the 
latest form of ozoniser, described above, these figures are 
improved upon. The Siemens & Halske ozoniser is in use 
for water purification at Martinikenfelde, near Berlin, at 
Wiesbaden, and at Paderborn, and some details of these 
installations will be given in the final section of this article. 
The Tindal and Van der Steen Ozoniser.—This form of 
ozoniser i8 one of the type in which ап external choking coil 
is used to minimise the dangér from arc formation inside 


the apparatus. 
The ozoniser was exhibited at Brussels in 1897, and haa 


* 


O 
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been used experimentally in Belgium and France for water 
purification, 
manent installation of the Tindal and Van der Steen appa- 
ratus is in existence. The yield of this ozoniser is low, and 
according to figures published in 1897 is only 3 to 4 grammes 
per Kw.-hour. | | 

The Vosmaer-Lebret Oxoniser.— The Vosmaer-Lebret 
ozoniser is of the tube type, but differs from the Siemens and 
Halske ozoniser in the absence of glass as dielectric. 

A patented device is employed to prevent arc formation, 
which the absence of any dielectric would favour, but no 
details of this very important adjunct of the Vosmaer-Lebret 
ozoniser have yet come into the writer’s hands. 

One of the metal tubes is provided with points from which 
the silent discharge occurs, and in order to minimise the 
danger to the users, the ozoniser is worked with one pole 
earthed, as in the Siemens & Halske apparatus, An 
E.M.F. of 10,000 volts is employed, and a number of 
separate ozonisers are grouped together in one ozonising 
apparatus. 

Such a multiple ozoniser, with a capacity of 2,500 watts 
has been worked at Schiedam, in Holland, in connection with 
an experimental water purification plant, for eleven hours per 
day for two periods of six months—without the occurrence of 
any practical difficulties. Further details of this experi- 
mental plant will be found in the paper read by Prof. Van't 
Hoff before the ninth general meeting of the German 
Electro-chemical Society, at Wurzburg, in May, 1902.“ No 
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figures for the efficiency have been published, but an ozone 
concentration of 3:5 to 5:0 mgs. per litre of air is said to be 
easily obtained without the use of any cooling agency. 

According to Prof. Van't Hoff, the water authorities of 
the city of Rotterdam are talking of installing the Vosmaer- 
Lebret apparatus for the sterilisation of a portion of their 
water supply. : 

The Yarnold | Ozoniser.—'The Yarnold ozoniser was 
described in the earlier article on this subject, and an experi- 
mental plant was operated in Lambeth for many months in 
1897, 1898, and 1899, with the object of developing und 
exploiting industrial and commercial applications of this 
form of ozoniser. Owing to the death of the inventor, Mr. 
Yarnold, and to the failure of manufacturers to accord 
sufficient financial support, the syndicate financing this 
venture was obliged to go into liquidation, and so far as the 
writer is aware, the Yarnold ozoniser is not in industrial use 
inany worksat the present day. 

The fact that ozone is formed when the silent electric dis- 
charge is allowed to pass through air, or through pure 
oxygen рай, has been known since the early days of electrical 
science. The work of recent inventors and experimenters in 
this field of research, therefore, has been simply directed 
towards devising forms of apparatus which would be capable 


* Zeits. f. Elektrochemie, July 94th, 1902. 


but, so far as the writer is aware, no per- 
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of practical application when dealing with large volumes of 
gas, and towards reducing the losses arising from spark 
formation and decomposition of the ozone already formed. 
The methods which have been adopted by different inventors 
to avoid the danger of spark formation vary greatly. In 
nearly all the ozonisers glass is used as dielectric between the 
electrodes. In some, a spark gap is provided in the external 
circuit, and if the conditions in the ozoniser proper should at 
times lead to sparking, the main discharge occurs in the ex- 
ternal spark gap. 

Other inventors make use of rotating electrodes, which 
vary in distance, or in which segmental openings have been 
made. Shonld sparking occur with these electrodes, the 
arc is speedily broken by the increasing distance or by the 
gaps produced by the rotation of the electrode or electrodes. 

A third group of inventors use air currents sufficiently 
rapid to blow out any sparks that may form between the 
two electrodes, while yet another plan is to use a choking 
coil in the external circuit, which will not permit the current 
necessary to maintain an arc to pass into the ozoniser. 

All of these principles are illustrated in the ozonisers 
described in this article. 


NAVAL TELEGRAPH INSTRUMENTS. 


ELECTRIC TELEGRAPH&, 


EvER since electricity first made its appearance on board a 
man-of-war, the desirability of having some form of reliable 
telegraph worked: by electrica! means has made itself felt. 

There have been several designs, but up to the present no 
instrument has proved satisfactory enough to warrant ite 
universal adoption in preference to the telephone. The tele- 
phone is not quick enough for the majority of purposes; it 
requires & man in attendance, and during gun fire or any 
great noise it is practically useless. 

What is wanted is a dial that can be placed in a con- 
spicnous position and instantly read by an officer or 
responsible person in the vicinity. . 

Take, for instance, the question of range transmission. 
The modern system of armament is to have separate guns 
more or less isolated from one another by casements, that is 
to say, each gun with its crew and ammunition supply is 
enclosed in an armoured compartment, When in action an 
officer is stationed at the masthead with a sextant and a 
table of distances corresponding to certain angles, by which 
means he can calculate out the range and signal it to the 
deck, whence it is to the various guns; but the 
range is, of course, continually changing, and changing very. 
rapidly in many cases, во that by the time the sights have 
been altered there is probably a considerable error. This 
error would, in а great measure, be obviated by the use of a 
general telegruph to all the quarters, worked from the main 


top. 

We shall proceed to review the various forms of telegraph 
that have been introduced, and see in what way they have 
failed. 

To begin with, there is the ordinary mechanical telegraph 
worked by rods, chains, or wire ; in all of these there is the 
* back-lash," due to stretching, which causes the exact 
position of the indicator to be more or less unreliable, the 
inaccuracy, of course, increasing with the length of material 
used, which in turn is dependent upon the number of corners 
to be negotiated. Herein lies the great superiority of electric 
leads, and putting aside the question of weight and cumber- 
someness, the ease with which repairs, either temporary or 
permanent, can be effected, completes the balance in favour 
of electricity. 

The first electrical instruments to appear were what is 
known as step-by-step instruments. and the one which 
gave most promise of satisfaction was Lloyd's ** engine-room 
indicator.” Its principle was as follows:— ' 

A series of impulses was sent from the transmitter to 
corresponding electro-magnets in the receiver, and an arma- 
ture followed the magnets round in succession as they were 
in turn excited; the armature carried a pointer round the 
dial on the face of the instrument, and according to the last 
position of the handle of the transmitter, во it registered on 
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the receiver, when the current was automatically соё off by 
releasing the grasp of the handle. 

So far аз it went the actual working of the instrument 
was satisfactory, but it required a certain amount of skill in 
its manipulation, for it could not be relied upon to respond 
to a sudden or very rapid movement. 

A second objection was that it required a separate line 
. wire for each order, and this prevented it from being applied 
to any but engine room telegraphs. Willis and Robinson 
sought to improve upon it by disconnecting the handle from 
the actual switch in the transmitter and interposing a spring 
and mechanism attached to an air beater ; this did away with 
errors due to too rapid movement. They algo altered the type 
of receiver, using three separate armatures, one to each 
magnet. Each armature was in the form of а spring catoh 
bearing against a star wheel, and the movemeut of these little 
catches in succession against the points of the star wheel 
caused rotation corresponding to the contacts made by tbe 
transmitter. 

This ingtrument was suitable for a much wider field of use, 
bat it was found to be unreliable on account of ite fine adjust- 
ment. Teeth would be missed occasionally, and once this 
happened the instrument was useless, and displayed a wrong 
message. It never really passed out of the experimental stage, 
and was finally withdrawn. 

In both these cases an alarm bell was worked by induction, 
and therefore did not interfere with the main circnit ; the 
bell was, of course, worked by the common return of the 
threeleads. Four wires were thus needed to convey as many 
messages ав could be crowded into the dial. It was used for 
telegraphing to the engine room the number of revolutions 
required. . 

The next instrument we come to under this heading, is 
Richard's and Evershed's helm indicator, ita object being to 
signal the number of degrees of helm starboard or port which 
the ship has on her. The transmitter is worked direct from 
the tiller, which thus automatically telegraphs its position. to 
the conning tower. 

The principle of ite action is that of a resultant field created 
by two equal coils placed at right angles to one another, and 
cuntrolling а strong magnetic needle which is geared to a 
pointer. The ratio of one coil to the other is determined by 
the relative resistance in the circuit of each, and this is 
determined by the position of the helm, which works an arm 
over а series of blocks with equal resistances between them. 

When amidships, the arm lies centrally among the 
resistances, the current is fed through the arm and divides 
equally on either side, flowing through either coil back to a 
common return; the field now lies exactly central between the 
coils, and the needle takes up a corresponding position. 
There is, in fact, a true balance; but now if we suppose the 
tiller to have moved, it will have transferred a certain 
number of resistances from one side of the balance to the 
other, the ratio of the coils is correspondingly altered and 
the direction of the field changed, the needle follows the 
field and drags the pointer round the dial. 

Another principle is brought into Evershed’s range and 


order transmitter which is very similar in its action, but rather , 


more sensitive. It is worked'on the ratio coil principle, but 
the ratio instead of being altered by resistances, depends upon 
relative differences of potential derived from the brushes of 
а small motor transformer run off the main circuit; the 
balance is struck by a third brush lying midway between 
the main brushes on the commutator of this little secondary 
dynamo. The position of this brash can be altered at will, 
and as the ratio coils have each one terminal in connection 
with a main brush, and the other brought to the movable 
brush, very great relative changes in balance can be effected. 

The last class of instrument is that in which the motion 
of the indicating pointer is dependent on clockwork ; its 
main disadvantage is that it is liable to become run down if 
cure ів not taken to remember that the frequency of winding 
depends upon the amount of use it is put to, but this after all 
should not be a serious obstacle, as it is always provided with 
means of ascertaining the state of tension of its main spring. 

Grenfell’s instrument is very simple, and consists of 
& magnetic escapement. Transmitter and receiver are 
almost identical, and the clockwork tends to drive a 
contact wheel as long as the escapement permits 16 to 
move; the escapement js released magnetically, and locks 
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the mechanism when the current is broken. On the 
contact wheel there is an arrangement for breaking the 
circuit at a certain position, and the displacement of 
this position determines how far the escapement will 
allow the mechanism to revolve before coming to rest in 
consequence of a broken circuit. The instrument bas the 
disadvantage of being incapable of instant readjustment 
should it get out of order. 

We now pass to Barr and Stroud's instrument, which is of 
the escapement class, and has some points similar to Willis 
&nd Robinson's, previously described. It does not require 
tobe wound up at the transmitting end, for the movement 
of the handle compresses the spring at the same time as it 


makes the circuit, and the current actuates an escapement in 


the transmitter, releasing it апа allowing the mechanism to 
work ; here, again, we have a contact ring following the dis- 
placed handle until it is in its original relative position, 
where the circuit is automatically broken and the mechanism 
stops. So much for the actual message that is required to 
be sent; we have a piece of clockwork now working for a 
certain period of time before it is brought to rest, and it is 
required to reproduce an exact counterpart of ita movement 
on the distant receiver. This is effected as follows :— 

The receiver consists of an exactly similar clockwork 
arrangement with magnetic escapement, but here the escape 
is actuated by separate impulses, that is to say, every time 
the current pagses one tooth is released. 

Now, the transmitter escapement carries with it, as it 
goes round, a commutator, the effect of which is to send two 
impulses to line for every revolution of the escapement ; in 
this way one revolution of the transmitter permits a revolu- 
tion of the receiver, and thus the indicating hands on the 
dials of both instruments move in unison. 

The instrument is complicated, however, by it being neces- 
вагу for the hand to travel either way; this difficulty is met 
by practically combining two complete sets of instruments 
in a single set of cases, and working them in opposite 
directions. In order to control this double set with a single 
handle and a single indicating pointer, differential gear is 
employed: thus the instrument requires three wires—two 
line wires and a common return. 

It is necessary to wind up the receiver at intervals. Barr 
and Stroud's range indicator is not universally adopted in 
our Navy as yet, but it has been successful in the Japanese 
warships. It possesses the decided advantage of adjustment 
should the instrumenta fail tocorrespond, all that is necessary 
to effect this being a movement of the transmitting handle, 
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AN ENGINEERS FEES. 


[From our LEGAL CONTRIBUTOR.] 


THE case of Robinson v. Earl Cadogan, in which judgement 
was delivered by Mr. Justice Lawrance on August 8th, 
raised a question of some interest to engineers respecting the 
amount which they are entitled to charge for services 
rendered. The action was brought by Prof. Henry Robinson 
to recover the sum of £401 0s. 5d. in respect of work done by 
him for the defendant in connection with a drainage scheme 
near Bury St. Edmunds. It appeared that the Corporation 
of Bury St. Edmunds had decided to effect certain altera- 
tions in a sewage farm which adjoined the defendant's 
property. An engineer drew up a scheme for the 
Corporation by which he estimated that the necessary works 
would cost £8,000. The plaintiff was employed by the 
defendant to advise him as to the efficacy of this scheme, and 
as the plaintiff alleged, to draw up an alternative scheme. 
Having done the work, the plaintiff sent in an account for 
£401 Os. 5d., which included an item of £10 108. per day 
for 274 days. The defendant, by his defence, alleged that 
the charges were excessive and unreasonable. It was also 
alleged in the course of the case that the plaintiff had 
never really been asked to draw up an alternative 
scheme. His function was merely to criticise the proposals 
of the Corporation and give evidence at a Local Govern- 
ment Inquiry in support of the defendant's views. 

Mr. Justice Lawrance found on the facta that the plaintiff 
had not proved his retainer in respect of all.tbe work for 
which he claimed remuneration. The charge of £10 10s, 
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per diem was reasonable ; the complaint was that the charge 
had heen made in respect of an unreasonable number of 
days. In the event the learned judge held that the sum of 
£120 which had been paid into Court was sufficient to 
satisfy the plaintiff's claim. This amounted to judgement 
for the defendant with coste, and as the defendant's costs will 
have to be satisfied out of the amount paid into Court, it is 
very doubtful whether the plaintiff will really recover any- 
thing. 

From the facta as we have stated them, it is clear that no 
general principle can be drawn from this case. There was a 
dispute as to the facte, and this issue was decided in favour 
of the defendant. Nevertheless, the case points the moral 
that the work to be undertaken by an engineer should be 
specified in writing, and the terms of his remuneration 
arranged beforehand, howsoever eminent the client may be. 
Once it has been arranged that plans and specifications shall 
be prepared by the engineer, he is entitled to go ahead and 
demand reasonable charges for his services. Thus it is 
stated in a work dealing with the law relating to engineers 
that when the contract between the employer and the civil 
engineer or architect is simply that the latter shall prepare 
drawings in accordance with the employer's instructions, the 
civil engineer or architect, on the completion of the drawings 
in а skilful manner, is entitled to receive either the agreed 
payment, or, if no payment has been fixed, а reasonable 
payment for them. The fact that for any other reason than 
their own unfitness they are not used by the employer, and 
that, accordingly, he receives no benefit from them, in no 
way interferes with the professional man's right to remunera- 
tion. The latter has done all that he undertook to do, and, 
although the employer will not, or cannot, utilise the work, 
he must perform his side of the contract, and pay for it 
(Prickett v. Badger, 1 O.B.N.S. 296). 

As to the case under notice, we cannot refrain from express- 
ing sympathy for the plaintiff, who stands to lose the entire 


^ fruits of his labour, which extended over a considerable period 


of time. © 


BRITISH STANDARDS FOR ELECTRICAL 
MACHINERY. 


INTERE REPORT ISSUED BY THE ENGINEMRING STANDARDS 
CoxwurTTBE. 


Ix publishing the Interim Report of the Sub-Committee on Gene- 
rators, Motors and Transformers, it will be as well to draw attention 
to some of the important points which bave arisen in carrying out 
the work entrusted to the Sub-Committee by the Electrical Plant 
Committee. 

The Sub- Committee on Generators, Motors and Transformers was 
appointed at a meeting of the Electrical Plant Committee on 
December 18th, 1908, and confirmed by the Main Committee on 
February 13th, 1903. This Interim Report was approved by the 
Main Committee at their meeting on July 26th, 1904. At the 
earlier meetings 16 was decided that no a'tempt should be made to 
prescribe standard dimensions or shapes which might hamper future 
development in design, but to confine the recommendations of the 
Sub-Committee to sach te as would ensure uniformity in nomen- 
clature, outputs and test conditions 

The recommendations which the Committee have arrived at with 
reference to standard pressures, frequencies, outputs and speeds, 
were prepared after the views of both users and manufacturers had 
been very carefully considered. 

Before standard test conditions can be laid down, the safe limit 
of temperature at which electrical machinery can be allowed to 
work for lengthened periods of time has, of course, to be determined. 
A Seb-Committee under the Chairmanship of Dr. Glasebrook was, 
therefore, formed to experimentally investigate this matter at the 
National Physical Laboratory, supplemented by tests at the works 
of those manufacturers who were willing to assist. The pointe to 
be investigated were the following :— . | 

l. The maximum temperature to which the insulating materials 
at present used in the manufacture of electrical apparatus could be 
exposed for lengthened periods of time without electrical or 
mechanical deterioration. 

2 The permissible rise in temperature deduced from these 


mente, | 

3. The relation between the mean tem ture of апу coil obtained 
by measurement of rise in resistance and the maximum temperature 
at the hottest portion of the same coil. 

In addition to these experiments, some of the coils which were 
tested singly at the National Physical Laboratory were subjected to 
з recond series of testa when monnted on the machines for which 
theylwere intended, at the maker’s works. The reports of this 
experimental work are likely to be of very great interest and value 
to the electrical industry at large, and the Committee hope to pub. 


lish them in full, at an early date. It will be of interest to 
designers to note that the experimental work has made sufficient 
pregress to indicate with considerable certainty that the tempera- 
ture limits ultimately to be recommended by this Sab-Committee 
are likely to be more liberal than those laid down by either 
the American or German Electrical Standardisation Committees. 
The ex ente have also demonstrated that the temperature of 
the hottest part of the coils, taken by thermo junction, is no more 
than 25° O. in excess of the mean temperature cf the coil, taken by 


: rise in resistance. 


The question of settling the standard electrical pressures did not 
meet with as much difficulty as was anticipated. Care was taken to 
select those standard pressures which, with the allowable variation 
of 10 per cent. on either side, would enable nearly all the pressures 
at present existing to be served by the proposed standard machines. 
These standard pressures have now been fixed, and it is hoped that 
in all future work they will be universally adopted by engineers 
who are advising power companies, corporations, sapply companies, 
and others engaged in the distribution of electrical energy, so that 
in these cases the permissible variations will gradually cease to be 


necessary. 

The standard frequencies proved to be a debatable matter, and 
after several circular letters bad been addressed to, and replies 
received from, both users and makers, it was deemed advisable to 
convene a Conference, so that the matter might be thoroughly dis- 
cussed. This Conference was held early in January, and the advis- 
ability of adopting to or three standard frequencies was fully 
considered, especially from the point of view of the fature develop- 
mente in power schemes. Strong evideace was brought forward in 
favour of standardising one frequency only, and the Sub-Committee 
after due consideration decided to recommend 50 periods per second 
asthe standard frequency, placing 25 periods per second in a 
secondary category. 

The question of recommending standard lists of motor speeds, 
which appeared so desirable from the users’ point of view, was found 
to bean extremely difficult one. The Sub-Committee felt that they 
could not materially assist manufacturers in reducing the number 
of patterne to be kept in stock, if а greater number of speeds were 
retained than those recommended in the standard lists. Happily, 
one list of speeds, namely that for prime movers, was practioally 
fixed for the Committee by the conditions of the frequency and the 
number of the poles in the alternators, so that the Committee 
decided to put forward this one list of speeds for the whole of the 
direct coupled machinery of both classes. 

The Sub-Oommittee on Generators, Motors, and Transformers are 
indebted to the Transformer Sub-Committee for the recommenda- 
tions with reference to alternating current generators. They have 
still under consideration the very important subjects of the stan- 
dardisation of transformers, test conuitions, and permissible varia - 
tions from the adopted standards, and the complete report cannot be 
published until such time as these investigations are concluded. 
The Committee, however, feel tbat the interests of the electrical 
profession will best be served by tbe early publication of & portion 
of the information which will ultimately be embodied in the report 


when complete. 
R. E. B. СвомрРТОН, 
Chairman of Sub-Committee on Generators, Motors, 
and Transformers. 


A list of the members of the Sub-Committees, by whom the 
standards for generators, motors, and traoformers are being drawn 
пр, was given in а recent issue. i 


Pressures and Frequencies. —The following are tbe resolutions with 
reference to Britisn standard pressures and frequencies :— 

1. Resolved that the standard low pressures for direct and alter- 
nating current work, measured at the terminals of the consumer, 
be :—110, 220, 440, 500 volts. $ 

Though not incluaed in the above standard pressures, 380 volte 
shall be considered as the recognised pressure to be maintained 
between the principal conductors in a three-phase system with 
neutral wire, the pressure then being 220 volte between the three 
conductors and the neutral. 

2. Resolved that the standard high pressures for alternating cur- 
rent work, measured at the terminals of tLe generator, be: — 2, 200, 
9,900, 6,600, 11,000 volts. 

3. Resolved tbat the standard primary pressures for alternatiag 
current transformer work. measured at the primsry terminals of the 
transformer, be :— 2,000, 3,000, 6,000, 10,000 volts 

4. Resolved that the st«adard secondary pressures for alternating 
current transformer work, measured at the secondary terminals of 
the transformer, be :—115, 230, 460, 525 volts at no load. 

5. Resolved that the standard direct current preseure for tram- 
way work, measured at the terminals of the motor, be :—500 volta. 

6. Resolved that the standard frequency for alternating current 
work be:—650 periods per second. But where the circumstances of 
the case demand a lower frequency, a standard of 25 periods per 
second shall be adopted. 

N.B.—The above standard pressures are subject to a permissible 
Maria of 10 percent. on either side, as explained їп the intro- 

uction. 

Rating of Generators and Motors (except for Traction Motors).— 
1. Two ratings sball be recognised by tbe British Engiueering 
и Committee :—(A) Continuous working ; (В) Intermittent 
working. 

(4) The output of generators and motors for continuous working 
shall be defined as the output at which they can work continuously 
for six hours and conform to the prescribed tests. 

(B) The output of motors for intermittent working shall be 
defined as the output at which they сац work for one hour and 
conform to the prescribed tests, 
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N.B.—The duration of test for machines above 250 xw. is still 
under consideration. 
2. Every generator and motor shall carry, in a conspicuous 

position, a name-plate giving the output and other particulars 
enumerated below. In tbe absence of any statement to the 
contrary, the output given «hall always be understood to mean the 
output for continuous working under Rating (A). Name-plates for 
machines under Class (B) shall bear the word intermittent. 

3. The output and full load speed marked on the name-plate 
shall be those taken when the machine is at its normal working 
temperature, as determined at the close of the test run referred to 
above. | 

4. All generators shall have their outputs stated in kilowatts (kw.). 
All motors shall have their outputs stated in в.н р. 

5. The following information shall be given on the name- 
plates :— 


= г Direct KW. Volts. Amps. r. p. m. 
s current. 
5 Alternating | m ET 7 Ampss Power factor. 
© current. Excitation. | Amps. f Frequency. 1p. m. 
C D C. (continuous working) B.H.P. Volts. r. p. m. 
D.C. (intermittent working) B. . p. Volts. т.р.ш. 
E (intermittent) 
. 24 (49. (continuous working) B.H.P. Volta. r.p.m. 
-- Frequency. Power factor. 
А.С. (intermittent working) n. . v. Volte. r.p.m. 


(intermittent) Frequency. Power factor 


The above applies to combined machines, such as motor-generators, 
boosters, rotary converters, which shall have name-plates giving 
information applying both to input and output. 

Direct-Ourrent Generators.—6. The List Nos. represent the xw. 
which the machine can work at when running continuously as a 


generator. List Nos. and speeds of direct-current generators (up to 
100 xw.) :— 
Standard | Standard 
List No. motor R. pm. List No. motor R. p. m 
CATCABO. овтовве. 
< [UE R i БЕ С 
6 | 7% 1,075 | 32 40 750 
8 10 1. 000 | 40 50 675 
12 15 ö 900 60 75 625 
16 | 20 | 850 | 80 100 75 
24 


30 | воо | 100 — 500 


British Standard generators of 100 Kw. and above, whether for 
direct or alternating- current work, shall conform to the following 
list of sizes and speeds recommended for generators to be directly 
coupled to steam or gas engines. | 


Revolutions per mínute. 


Blow. Medium. High. 
100 * 250 500 
150 » 250 498 
200 ш 250 375 
250 е 250 375 
300 94 . 214 375 
. 400 94 214 875 
500 83 214 300 
750 88 188 250 


1,000 83 188 250 


— E eed — — a a — 


М.В. The. Slow” speeds in the above table are tentative. 


Alternating Current Generators.—7. British standard alternators 
of any type, in addition to the requirements Jaid down in previous 
clauses, in so far as the latter apply, shall conform to the following 
regulations :— 

(a) They «hall give an E.M.F. curve which, under all working 
conditions, shall be as nearly as possible a sine wave. 

(5) For exciting the field magnets the standard pressures shall 
be :—65, 110, or 220 volts. | 

(с) The term “alternator” shall not include an “exciter.” The 
latter, when necessary, shall be separately specified and subject to 
the regulations for standard direct-current generators. 

(d) The. regulation of an alternator shall be defined as the 
difference between the rated full-load pressure and the no-load 
pressure with the sama speed and excitation. This difference 
expressed ав а percentege of the rated full-load pressure shall be 
termed the percentage preseure rise” of the alternator. 

(e) They shall not have a greater percentage pressure rise than 
6 per cent. on & non-inductive load and 20 per cent. on an inductive 
load, the latter being here considered as one having & power factor 
of 0 8. 

This pressure rise may be tested on a non-inductive or inductive 
load according to the requirements of the specification. 

The figures in (b) and (d) shall not apply to compounded alter- 
nators. 

Motors.—8. All motors for the purposes of tests shall be rated 
under the following classes:—(1) Open; (2) protected ; (3) venti- 
lated ; (4) totally enclosed. 


\ 


(1) and (4) require no definition. 

2. A protected motor is defined as a motor, in which the armature, 
field coile and other live parts are protected mechanically from 
accidental or careless contact, во as not to materially interfere with 
ventilation. 

3. A ventilated motor is defined as а motor iu which, while venti- 
lation is provided for, access to the armature, field coils and other 
live parts is only to be obtained by opening a door in, or removing 
a portion of, the enclosing care. 

N.B.—An alternating current motor, Class (3), in which the slip 
rings are outside the protection, shall be considered as coming 
under Class (2). _. a 

| Lists of Motors. 


9. The list Nos. represents the в.н.р. which the mschine can work 
at when running continuously as a motor, at the standard pressure 
of 220 volts, up to and including two (2) вн.р., and above that'size, 
at the standard pressure of 440 volts. 

05 The following are the list Nos. of British Standard sizes of 
motors :— 

List Nos. (direct current). 

4. J. 1, 2, 3, 5, 74, 10, 15, 20, 30, 40, 50, 75, 100. 
List Nos. (single phase) 50 ~ 

1, 2, 3. 5, 7%, 744, 10, 10a, 15, 20, 25. 
List Nos. (two- and three-phase) 50 ~ ` 

1, 2, 3, 5, 7$, 74a, 10, 10a, 15, 20, 25, 30, 40, 50, 50a, 75, 100. 
11. List Nos. and speeds of motors (up to — B. R. P.). 


DrRECT-CURBENT Moros. 


Н 


R.p.m. 
List No. FP. | List No. 


та ра. 
at toh Toad. | List No. | at ful load. 


„ 


i 1,600 5 1000 | 30 750 
1 1,400 74 1000 | 40 700 
1 1,400 10 900 50 650 
2 1,100 15 850 | 75 600 
3 1,100 | 20 800 100 550 
ALTBBNATING-CURBENT INDUCTION Motors.—SINGLE- 
Punases, 50 ~ 
1 1,500 | 74 1,500 15 1,000 
2 1,500 | Tha 1,000 20 1,000 
3 1,500 | 10 1,500 | 25 750 
5 1,500 | 10a 1,000 | — — 
Two AND THREE-PHASE, 50 ͤ— 

1 | 1,500 | 10 1,500 |, 40 750 
2 | 1,600 | 10a 1000 | 50 750 
3 | 1,500 15 1,000 50a | 600 
5 1,500 20 1,000 75 600 
74 1.500 25 750 100 500 
744 1,000 | 30 750 кыжы 3 — 


The figures referring to a.c. motors give the no load or ayn- 
chronous speeds, allowance should, therefore, be made for & reduc- 
tion in speed at full load of, from about 74 per cent. in the smallest 
motors to 24 per cent. in the largest motors. 


28, Victoria Street, Westminster. July, 1904. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column ,t: 
be written on one side of the paper. Free use of Actitious names, $c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acowraoy of 
the views which he may express.] à 


“OFFENDER” writes: — 4 municipal electricity department 
erected a feeder pillar box in a pavement, which, although in a 
public street, was the property of, and repairable by, the owner of 
the adjoining property. By an oversight the owner did not receive 
the three days’ notice necessary under tbe Gasworks Clauses Act. 

“ Has the owner power to enforce the removal of said box, or, if 
not, cau he claim compensation beyond putting the pavement in 
proper repair ? " | 

%% Bo far as can be ascertained by reference to the Electric 
Lighting (Clauses) Act, 1899, Sec. 15 (A), if the undertakers make 
default in complying with any of the requirements or restrictions 
of this section, they shall (in addition to any other compensation 
which they may be liable to make under the provisions of the 
special order or the principal Act) make full compensation to the 
owners affected thereby for any loss or damage which they may 
incur by reason thereof, and, in addition thereto they shall be liable 
for each default to & penalty not exceeding £10, and to a daily 
р ЛА not exceeding £5. Provided that the undertakers shall not 

subject to any such penalty as aforesaid, if the Court are of 
opinion that the case was one of emergency, aud that the under- 
takers complied with the requirements of this section so far as was 
reasonable under the circumstances. The above section appears to 
be sufficient to render “Ofender” liable. Moreover, it is clear 
from the interpretation which has been put upon those provisions 
of tbe Gasworks Clauses Acta which are incorporated with the 
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Electric Lighting Acta, that where without parliamentary authority, 

and without the coasent of the owners of the sabsoil of a public 

highway, water pipes were laid in such subsoil, the owner was held 

to be entitled to an injunction to restrain the continuance of the 
pipes [Goodson v. Richardson (І, К. 9 Ch. 221)]. Ia the circum- 

stences, “ Ofender bad better compromise any claim which mav 

be made against him, rather than allow, the private owner to stand 
on his strict rights. 


BRITISH ELECTRIC TRAMWAY WORK IN 
THE EAST. 


Мпезвв. Dick, Kern & Co., Ілтр., have recently obtained а con- 
tract for electric tramway plant and material for Bangkok tramways, 
owned by the Siamese Tramways Co., Ltd. The contract includes 
power house equipment, which consists of three 200-xw. 500-volt 
D.C. generators of Dick, Kerr’s standard type coupled direct to three 
Browett-Lindley тегііс 1 compound engines. and tbe usual acces- 
sories, including surface condensers, pumps, &c. There are also 40 
single motor equipments of Dick, Kerr's standard 25-B type, 
mounted on Brill 21-E tracks, and the whole of the raile, fish-plates, 
and tie- bars for the line, which has a total length of 133 miles. 

The Mandalay tramways bave just recently been successfully 
opened bv the Lieut.-Governor of Burma, Sir Hugh Barnes, 
K. O. B. I., K.C.V.O., and the system is now in operation. The total 
length of the tramways ie 12 miles of single track, laid to a gauge 
of 3 ft. 6 in., with rails of the girder type, weighing 851bs. per yard. 
The overhead equipment is on the span-wire system, and isof a very 
neat and rigid design. The rolling stock consists of 24 single-deck, 

open, cross-bench cars to accommodate 48 passengers, built by the 
Electric Railwdy and Tramway Carriage Works, Preston. The cars 
are mounted on Brill maximam trucks, each car being supplied with 
a complete electrical equipment, consisting of two Dick, Kerr's 
standard 25-B motors with DBI form “C ” controllers. The power 
house equipment consists of three Dick, Kerr's p.c. compound- 
wound 200-Kw. 400 r. p. m. 500/550 volt generators, direct coupled to 
three Belliss compound engines; the switchbcard, which was built 
by Dick, Kerr & Co, is in accordance with standard traction 
practice, and consists of four feeder panels, three generator panels, 
one testing panel, and one panel for motor and lighting circuits. 

The electric tramways of Hong Kong are rapidly approaching 
completion, the same firm aleo being the contractors. The total 
length of single track is 144 miles, aud ie laid toa gauge of 3 ft. 6 in., 
with girder type rails weighing 86 lb«. per yard. Tbe overhead 
line within the city is centre-pole construction, but outside the city 
boundary the side pole system is used. The power house is 
as nearly as possible in the centre of the system; the plant con- 
sists of two of Dick, Kerr's standard p.c. 300-xw. railway generators 
of the multipolar type, compound-wound, running at а speed of 
100 r.p.m. at 500 volte, direct coupled to the main shaft of two 
engines, built by Messrs. Yates & Thom; in addition to the two 
traction sete, two combined seta for the arc and incandescent lighting 
of the дербі have been installed. The switchboard, built by Dick, 
Kerr & Oo., consists of two generator panels, two feeder panels, three 
lighting panels, one main station panel, and one B. of T. panel. 

. The boiler house contains two Babcock & Wilcox water-tube 
boilers and the usual accessories, Twenty-six single-deck cars are 
provided, 10 being of the combined type, with an enclosed portion 
in the centre and an open platform with seats st either end, and 
have a seating capacity for 32 passengers; the remainiog 16 cars 
are of the open cross bench type to seat 48 passengers. The cars 
were built by the Electric Railway and Tramway Carriage Works, 
Ltd., and each is mounted on a Brill 21E truck and fitted with two 

of the contractor's standard four-pole series-wound motors of 
25 Н.Р., and at either end of the car is one of the same firm's 

„standard DBI form O controllers. As this ie the pioneer system 
of electric traction ia China, it is hoped the venture will meet 
with success, and that electrically-equipped lines will shortly 
be laid in other parts of the Celestial Empire. 

Singapore tramways are in the hands of the same contractors, 
and are making considerable progress The power house con- 
tains eight Lancashire boilers, with the usual accessories, 
including two fuel economisers and four feed pumpe. There 
are two of Yates and Thom's horizontal cross-compound condensing 
type engines, coupled direct to two of Dick, Kerr's standard 500-K w., 
100-r.p m. 500-volt compound generators. For lighting purposes a 
200-kw. plant has been installed, includiog а  direct-current 
generator of 150-к w. capacity, coupled direct to a Willans engine, 
also a 50 Kw. motor-driven generator working off a circuit 
of 550 volte. A suitable switchboard has been supplied and 
erected. The overhead work has been carried out on the 
span-wire system. The total length of single track is 
27 miles, and is laid to a gange of 1 metre, and the form 
of construction consists of layiog girder type rails weighing 
95 lbs. per yard upon a continuous beam of concrete. The rolling 
stock consists of 50 сате, 20 single deck, single truck combination 
type with a seating capacity of 32 persons, 16 inside and 16 outside, 
and 30 of the open cross-bench type ta seat 40 persons; they are 
mounted on Brill 21E trucks, and equipped with Dick, Kerr 
standard 25B motors and DBI form C controllers. In addition 
there ате 33 goods vans mounted on Brill £1G trucks, each with a 
double motor equipment; the whole of the rolling steck was built 
at Preston. 

Lastly, the Calcutta Tramways Co. ie carrying ont considerable 
extensions, and tbis work aleo has been entrusted to the original 

contractors, Mesars. Dick, Kerr & Co., Ltd. It includes an addi- 


tional 10 open-type motor cara, in all respecte similar to those 
supplied befors, i e, single-deok open type cars mounted on Prill 
21B trucks, acd equipped with two of Dick, Kerr's standard 25A 
motors, each with a DBI form C controller. | 

The main station plant is being iocreased by one of Diok, Kerr's 
standard three-phase alternators, 500 xw., 25 cycles, six 6,000 volta, 
94 r. p. m. direct-coupled to a Yates & Thom horisontal cross- 
ccmpcuod eogine, and a switchboard built by Dick, Kerr & Oo. 
There are two eub-stations being erected, in which will be placed 
one of the firm's standard 300 Kw. rotary converters with the 
neces:ary transformers and switchgear. 


The Fixation of Atmospheric Nitrogen.—Dr. B. 
Schultze has recently read a paper before the Chemical Society of 
Breslau on the above subject. Referring to the electrical methods 
of preparing nitric acid, he stated that in the works of the Atmos- 
pheric Products Co. at Niagara, 2:5 per cent. by volume of the air 
treated is now being obtained as nitric oxide (NO), from which 
nitrogen pentoxide (NaOs) is being produced at the rate of 0 45 kilo- 


gramme per 7 H.P.-hours. In their experimental plant at Municb, 


Muthmaun and Hofer are obtaining 3:6 per cent. by volume of NO, 
and in Vienna Dr. von Lepel has succeeded in recovering as much 
as 6 percent. The cost of producing the nitrogen pentoxide, how- 


‚ ever, is во high, that this method can hardly compete wit the pre- 


paration of acid from Chile saltpetre; besides wbich, the acid is: 
always contaminated with nitrous compounds. The autbor went on. 
to discuss the new substance, calcium cyanamide, or  Kalkstickstoff,” 
made from calcium carbide. Не considered that the experiments 
hitherto carried out show it to be immediately suitable for use asa 
fertiliser, and that it might be considered a perfect substitute for 
pitric-nitrogen. As usually made, it contains from 18 to 21 per cent. 
of nitrogen. By the manufacture of calcium cya-amide, therefore, 
atmospberic nitrogen may be fixed in any desired amount, aud 
the fear that eventually an agricultural famine in nitrogen may arise, 
is entirely removed. 


Canals and Trade.—If by increasing the cost of raw 
materials, as is undoubtedly done ia this country by the heavy 
railway charges on rough material, such as coal and pig-iron, there 
is prodaced less of finished and half-finished products, the inference 
to be drawn is not only that the railwsys do not carry the manu- 
factured goods which are not made, bat they do not even secure the 
carriage of the raw material which ought to be ueed in the mann- 
facture. Thus, by the сһеарзг carriage of raw materials on canale 
there would be goods of a bigher class that could possibly stand the 
high railway charges. In Germany the cansls, as in Belgium, are 
looked on аз а means of ca:rying low-class traffic cheaply in order 
that higher class goods may be produced to bear the higher rates 
proper to their class, and there are now no fewer than five im- 
portant canal schemes under consideratioo, four of which relate to . 
improvements and enlargements of existing canale, and the fifth 
relates to a new canal near the Ruheestuary from the Rhine. This 
will utilise in part the existing Ems to Dortmund canal. The want 
of canals in this couatry is emphasised by the importance which is- 
attached to the proved westerly extension of the South Yorkshire 
coalfield, in which ten miles west of any existing colliery, four 
seams, totalling 18 ft., have been proved at Haxey, and the present 
agricultural district, the Isle of Axholme, will soon be а most im- 
portant colliery centre. Now, these new collieries are near tbe sea- 
board, and this, in the absence of canal facilities, is of great impor- 
tance in the competition for sea-borne custom. If canals are of so 
much importance to Belgium and to Germany, where railway 
cbarges are much more moderate than they are on English lines, 
how much more important should the y be to Great Britain. It ia 
impossible to believe that railway charges on coal to London are 
not excessive. Оз the Midland this traffic is conducted by very 
slowly-trundled trains, which appear to be run with a minimum of 
effort at a speed scarcely greater than canal speed. Nor, when 
once established, and the demand caught up witb, need material 
like coal be burried aloag. So loog asthe line is carrying all tte- 
traffic it is asked to carry, tke only сог of slow speed із the inte: est 
on the extra number of engines aad vehicles, and the extra wages 
of the train staff per ton-mile, items that have to be equated with 
decreased wear and tear of track and vebicles. On American lines. 
where ton-mile charges are low for goods, the speed is very tlow 
and trains are long and heavy, so as to reduce the wages cost of tre 
train staffs. 

Mr. Saoer (of the Weaver Navigation) says that barges of at 
least 300 tons should be taken by our canals, and with sach loads aa 
а renders possible, the wages account per ton would be very 
8 : 


Lightning Research. — Mr. Killingworth Педрев, 
M. I. C. E, hon. secretary of the Lightning Research Committee, will 
read a paper at the meeting of the British Association, Section G, 
entitled Tbe Effects of Lightning." As there are some forty 
reports from the observers of the Lightning Research Committee 
on lightning strokes by which more or less damage has happened to 
buildings fitted with the so-called lightniog conductors, Mr. Hedges’ 
aper will, in all probability, be worth the sttention of architects 
and others who have to consider the subject. We uaderstand that 
the wLole ques:ioa is under the consideration of a sub-committee, 
whose names are :— Bir Oliver Lodge, F. R. S.; Mr. J. Gavey, of the 
G P.O. ; and Mr. Killingworth Hedges; and that their recommenda- 
tions will be s:nt on to the General Committee, who will, in due 
course, issue their report. i 
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[ ELECTRICAL ENGINEERING PROGRESS 
IN ITALY. 


‚Тнк Electrotechnische Anzeiger, in a recent issue, devotes consider- 
able space to an article on the present position of the electrical 
engineering industry in Italy. The grave crisis which the industry 
.has been passing through daring the past two years, and which 
; extended to Italy, appears to have attained its highest point during 
the first six months of 1903. In the course of the se-ond half of the 
year, а distinct improyement took place, not only in tbe importation 
of foreign electrical machinery into Italy, but also in the contracts 
given out to native concerns, and the improved condition of things 
has become accentuated in the first half of the current year. The 
foreign electrical firms which have recured а definite footing in 
Italy are the group formed by the Allgemeine Co of Berlin and the 
Thomson-Houston Co.; the Siemens-Schuckert Co; and Mes rs. 
Brown, Boveri & Co., of Baden, Switzerland. After a long in er. 
the native electrical engineering concerns have succeeded in over- 
coming the prejudice sgaintt their products, and a e now fairly well 
‘employed. With the object, however, of better meeting foreign 
competition, a form of syndicate has been arranged between three 
of the native firms, Messrs. Сайда & Oo., and Messrs. Brioschi, Finsi 
' and Co., both of Milan, and b:tween whom an agreement has for 
some time been in force, having been joined by the Società Elettricita 
' Italiana, of Turin. Under the agreement now existing between 
these three concerns, the commercial and technical portions of the 
business are exclusively controlled by a committee consisting of the 
directors of the three firms, the orders being divided between the 
latter by the committee. Under the arrangement Messrs. Gadda 
take 45 per cent of the net profits, Messrs. Brioschi, Finzi, 22 per 
cent, and the Società Italiana 33 per cent. The capital of the 
concerns is, respectively, £160,000, £€0 000, and £60 000, or a total 
of £280,000. The largest dynamos. so far, turned out by Messrs. 
' Gadda, were supplied to LI Società Conti, of Milan, for its power 
station at San Pietro, near Bergamo; they were each of 
2,000 H.P. According to our contemporary, the three firms named 
above are the only electrical engineering concerns in Italy. Another 
one which might be mentioned is the branch of Messrs. Brown, 
Boveri & Co., which, however, has so far confined itself to the pro- 
duction of measurirg instruments, and the like, the orders for 
dynamos being sent to the head works in Switz2rla-d. To give a 
complete enumeration, the shipbuilding firm of Ansald:-Armstrong, 
of Genoa, which is also making dynamos, should be mentioned. 
Under the auspices of the Banque Commerciale, the Credit Italien, 
and Meiers. Gadda & Co., a concern known as La Societé Hydrau- 
lico-Elettricità Ligurienne, has lately been formed, with а capital 
of £100,000. The object of the concern is to put down plant to 
utilise the water power of several streams in tte Sp-sia district. It 
is expected that about 3,С00 н.р. will be available, and contracts 
have been arranged with the Italian Government for the supply of 
the bulk of the energy generated for power purposes in the arsenal ; 
the remainder will be employed for tramway traction purposes, and 
for municipsl lighting in Spezia. The power station to be ettab- 
lished will comprise five turbines and five alternating current 
' dynamcs of 1,500-н.Р. each, tbe contract for the latter kaving been 
secured by Messrs. Gadda.— L’ Eiectricien. 


NEW PATENTS APPLIED FOR, 


--Compiled expressly for this journal by W. P. Toompson & Co., Electrical Patent 
gents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


16,849. Convertible electric cable-connecting box for twin and single-cored 
or wired waterproof cables." G. W. OwEN. August 2:.d. 

16.866. Improvement in time element devices applicable to electric circuit- 
breakers and other apparatus.“ J.G.STATTEH. August 2nd. 

16,53. “ Ап improved method of signalling for electric tramcars and the 
like.” G. №нонт. August 2nd. 

16,871. '' Receiving telegraph instrument.“ С. R. UNDERHILL. August 2nd. 

.'(Complete.) | 

16,875. ''An improved method of indicating the stopping places of electric 
and other street cars by day and night.” Е. Соснвалхе. August 2nd. 

16,879. “A semi-reclining electric light Ба." C. M. Ногмосіѕт. 
August 2nd. 

16,884. “A safety cable and suspender for the transmission of electric 
eurrente," E.M.Ginprers. August 2nd. 

16,894. ''Improvemente in apparatus for electrically indicating the position 
of railway signals, points, or other gear." SikuENS Bros. & Co., LTD., and 
L.M.G.FznnkiBA, August 2nd. (Complete.) 

16.992. Improvements relating to electro-magnetic brakes for vehicles.” 
E. Kramen. (Date applied for under Patents Act, 1901, August 7th, 1903, being 
date of application in Germany.) August 2nd. (Complet«.) 

16,964. Improvement іп the arrangement for lighting and extinguishing 
gas by the application of electricity." G. Нил. August 8rd. 

16,978. ‘Art of electrical signalling." C. R.UNDERHILL. August 8rd. 

17,016. ‘* Improvements in electrico motor control systems." THE BRITISH 
THomson-Hovuston Co., Ltp. (The General Electric Co., United States. 
August 8rd. 

17,017. Improve ments in electric motor control systems.” THE BRITISH 
TnRowsox-HousroN Co, LTD. (The General Electric Co., United States.) 
August 3rd. 

17,018. “ Improvements in electrio pneumatic control systems." THE 
BRITISH THomson-Hovuston Co, LTD. (The General Electric Co, United 
States.) August rd. 

17,019. “Improvements in alternating current motors." THE BRITISH 

` Tuoxsow-HousroN Co, Ltp. (The General Electric Co., United States.) 
August 8rd. 
17,021. “Improvements in electric motor control systems.” THE BRITISH 
. THomson-Houston Co., LID. (The General Electric Co., United States.) 
August 3rd. , 

17,022. “Improvements in electric meters," Тнк BritisH THOMSON- 

Носвтох Co., LTD. (The General Electric Co., United States.) August 8rd. 


17,028. ‘Improvements in electric switches." Тнк BRITISH THOMSOX- 
HovsroN Co, Lro. (Tue General Electric Co., United States.) August 8rd. 

17,024. "Improvements in electric controllers for electric circuits." THe 
BnirisH Тномвох-Ногвтох Co., Lip. (The General Electric Co., United Sta“ es.) 
August 3rd. 

17,028. “Improvements in connection with guards for trolley wheels of eleo- 
tric tramways and the like." R.SHaw. August 8rd. 

17041. "Improvements in supports or insulators for t«legraph and other 
wires." S. GakLake, (W. R. Portingale and H. W. Godwin, Cape Colony.) 
August 8rd. 

17,048. ‘‘Improvemente connected with electric bells, indicators, and 
domestic telephones." B. A. BHisky. August 8rd. 

17,046 A system of electric traction for railways and tramways.” A. 
MansHALL. August 4th. (Complete.) 

17,051. ‘Improvements in and relating to electrical switches known as 
tumbler swit: hes.” G. SPERRYN and W. Н. Моор. August 4th. 

17,058. ‘Improvements in apparatus for operating the points of electric 
tramways.” W. R. Evans. August 4th. 

17,059. Improvement in electro-magnetic controlling devices." Н. M. 
Darran and L. A. НАскктт. August 4th. 

17,191. “Improvements іп and relating to the electrolytic deposition of 
metels." В. O. CowrER-CoLES. August 4th. 

17,188. “ Ар elec'rie governor for internal combustion engines." G. A. E. 
RoBknTS. August 6th. 

17,110. *' Covering a liveelectrio rail." R. Parkin. August Sth. 

11,141. “Sparking plug tester.” G. Н. Woods. August 5th. (Complete.) 

17,160. “An improved chain for suspending electroliers and the like.” С. I. 
CLEMENTS. August th. 

17,166. ‘Improvements relating to gas or vapour electric apparatos.” B. E. 
FLIcHITNER. (Date applied for under Patents Act, 1901, August :0th, 1908, being 
date of application in United States.) August 5th. (Ccmplete.) 

17,176. ‘‘Improvements in and connected with electric arc lamps." G. 
Peritz August 5th. 

17.481. *'*Improvements in contact devices for apparatus for electrically 
lighting and extinguishing gas.“ J. F.TEgsroR. August 5th. (Complete.) 

17,190. “An inprovement in the manufacture of electric glow lamps to 
represent candles. E. A. Giuie HAM. August 6th. (Complete) 

17,171. Manufacture of filaments for electric glow lamps." 
(A. de Madaillan, France.) August 5th. 

17,196. Improved manufacture of plates and electrodes for electric acoumu- 
lators and storage batteries." G. Scnavri and G. Petripes. August bth. 

17201. “ Ап improvement in third-rail systems for electric railways.“ 
А. E. HARDARER. August 6th. 

17.220. A system of connecting monophase motors having armatures 
furnished with collectors employed in connection with electric rails, and 
working together in pairs." UxioN ELEKTRICITATS-GESELL&SCHAFT (IN LIQUIDA- 
TION). Date applied for under Patents Act. 1901, August 8th, 1903, being date 
of application in Germany.) August (1. (Complete.) 


O. Імват. 


PUBLISHED SPECIFICATIONS. 


^ 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 


METHOD OF AND Ár PARATUS. FOR MAINTAINING UNIFORM BPEED IN ELEcTRIO 
Motors. Siemens Brcs. & Co., Ltd. (Siemens & Halske, Actien-Gesell- 
schaft.) 21,805. October 8rd. ` 

SwitcHES FOR STARTING AND REGULATING ELEcTRIC Motors, J. T. Моша. 
7,618. April Jst. 

MEANS FOR CONTROLLING THE WORKING OF PERIODICALLY OPERATING ELECTRIC 
MACHINERY. J. X. Johnson. (The Elektriziiuts Aktien- Gesellschaft 
vormals W. Lahmeyer & Co., Germany.) 7,716. April 2nd. 

LIFEGUARDS FOR. ELECTRIC TRAMCARS AND O1HER VEHICLES, J. Bowring. 7,819. 
April 4th. 

ErLkcrRic Еск Boxes. E. A. Carolan. (General Electric Co., United States.) 
9,810. April 80th. 

MetHop or MaxiNsG ELkcrRIC Switcn Covers. T. Bond, A. Deacon, and 
J. H. Leatber. 10,871. May 18th. 

Exectric Fust Рісая. Е.А, Carolan, (General Electric Co., United States.) 
11,609. May 21st. 

APPARATUS FOR CONTROLLING AND OPERATING THE RAIL POINTS AND OVERHEAD 
Points OR FroGs oF ELECTRIC AND OTHER RalILways AND Tramways. T. 
O'Neill. 12,260. May 29th. 

APPARATUS FOR Evectric Јиснтіко. F. W. Le Tall. (The Cooper-Hewitt 
Electric Co., United States.) 14,168. June 25th, 

ADJUSTABLE BUPPORT OR CARRIER FOR AN INCANDESCENT ELECTRIC Lamp. E. 
Taylor, 18,602. August 28th. 

DovsBLE POINT FOR ELECTRIC RAILS or THE CONDUIT 8YSTEM, SO THAT THE CAR 
CAN ALWAYS PICK UP THE CURRENT. A. C. Holbrow. 18,713. August Bist. 

Екєтнїє FURNACES, C. P. E. Schneider. 28,805. December 81st. 

Place MEASURING INSTRUMENTS Fon ELectric Currents. А. C. Heap. 
8,048. April "th. 
CONTROLLING SYSTEMS 

April 9th. ` 

Evectric SwircHES. T. von Zweigbergk. 8,279. April 9th. 

ELECTRIC SwircHks. T. von Zweigbergk. 8,280. April 9th. 

ELECTRIC Reversina BwircH, 8. Н. Heywood and Н. W. Heywood. 8, 848. 
April ИШ. 

ELECTROSTATIC VoLTMETERS. J. Furguson and Kelvin and James White, Ltd. 
8,791. April 18th. 

INTERLOCKING ELECTRIC SWITCHES AND CUT-OUTS OR THE LIKE CIRCUIT BREAKERS 
KUITsBLE FOR USE IN MINES OR THE LIKE BiTUATIONS, A. Eckstein an 
A. J. D. Krause, 8,800. April 18th. 

APPARATUS РОВ PLAYING A GAME OF SKILL, AND ADMINISTERING ELECTRICITY 
INTO THE SUCCESSFUL PLAYER. H. C. Rose. 8,826. April 18th. 

PLUG AND SOCKET CONNECTIONS AND SWITCHES FOR ELECTRICAL PURPOSES. 
G. M. Sellick. 9,181. April 22nd. 

ELECTRIC SWITCHES FOR RaiLWAY Point AND SIGNAL MxCHANIsM. W. R. Sykes 
10,504. May 8th. 

ErLrFcTrRIC CABLES. A. Whalley. 11,478. May 20th. 

ELECTRIC SWITCHES. E. А. Carolan. (General Electric Co., United States.) 
11,725. May 22nd. 

ELECTRIC Motors. E. A. Carolan. 
12,887. June 8th. 

TROLLEY HEADS FOR ELECTRICALLY-PROPELLED VEHICLES, 
June 10th. 

SHaDE Ногрьвѕ FoR Errcimic Lamps. G. Chisholm. 13,158. June 12th. 

IMPROVEMENTS IN ARMATURE Сопв ron Юухлмо-Егкствіс МАСНІХЕВ. The 
British Westinghouse Electric Manufacturing Co., Ltd. (The Westing- 
house Electric and Manufacturing Co., United States.) 14,589. June 80th. 


FoR ErrcrRic Motors. G. Westinghouse. 8,956. 


(General Electric Co., United States.) 
J. Major. 18,009. 
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THE WIRELESS TELEGRAPHY BILL 
OF 1904. 


THE memorandum of this Bill sets forth clearly enough the 
objects sought to be attained. The first paragraph virtually 
reaffirms the inalienable right of the Government to control 
the various established systems of wireless telegraphy in 
war time and national emergencies, a power which it has 
always held with regard to submarine telegraphy. This is 
so reasonable that it must naturally appeal to the common 
sense of all British subjects. But the Act goes far and away 
beyond this. It has three new and salient features of vital 
importance, in that it lays down— 

1. That henceforth no wireless telegraph station can be 
established, and neither inland nor over-sea aerograms can 
be transmitted without a licence, under terms, from the Post- 
master-General (subject to the approval of no fewer than 
three other Government Departments). 

2. That the Government shall regulate the working of 
different stations ; and | 

8. That the Government shall prescribe and enforce the 
conditions under which all stations may be worked, whether on 
land or on British ships. The Act, moreover, is so far-reaching 
that it covers all ships carrying the British flag throughout 
the high seas : it will thus be seen that whilst the Govern- 
ment acquires new powers with regard to inland telegraphy 
through the ether, the result as regards over-sea messages is 
to extend the monopoly which the Telegraph Act of 1869 
conferred upon the Postmaster-General, from the present 
territorial limite around the ooasts of Great Britain and 
Ireland to every part of the world. Notwithstanding the 
simple, and at first sight harmless, phraseology of the new 
enactment, these powers appear to be so wide and so in- 
definite as to inevitably lead to confusion and misunder- 
standing, besides seeming to place British shipping at certain 
disadvantages, which will be mentioned presently, as com- 
pared with foreign shipping. 

The power now acjuired by the Government to regulate 
the working of different stations for the purpose, as set 
forth, of securing the most efficient communication between 
all, spparently applies equally to peace time and to times 
when there is war or other national emergency in sight, and 


was possibly framed with the view of preventing iuter- 


ference, intentional or otherwise, by any une system with idi 
workiog of any other system. 

A careful perusal of the Bill suggests many interesting 
questions. Ok these it will suffice to notice but a few. 
In the first place, is there any danger that the measure may 
serve to bring about that commercial monopoly in wireless 
telegraphy, which, presumably, it wus. introduced with tne 
object, inter aliz, of preventing? In grauting a licence, is 
it not just possible that the authorities concerned may so iu- 


terpret their powers as to be able to favour any one or more 


partinujar aystama or will al] system, present and. future, ђе 
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placed on the same footing, provided only'that they 
are inter-communicable at will, and that they can be 
worked independently over the same area ? 

The former contingency would mean the unfortunate 
extinction of certain now well established and -efficient 
wireless telegraphic systems, and the cessation of all inde- 
pendent effort iu this field, thus destroying at one blow that 
healthy competition upon which all evolution and improvement 
depends. Again, under the terms of its licence, will any 
one company be at liberty to refuse communications from 
any other compary or companies? Or, in other words, will 
it be permitted to arrogate to itself the exclusive right to 
produce ether vibratior s, and thereby monopolise one 
of Nature's forces? For example, suppose a shore 
station be equipped with a certain system, A.“ May tbe 
owners at their own pleasure, and for their own commercial 
advantage, legally refuse messages offered by duly licensed 
British stations or vesse's fitted, say, with systems “В” 
or “С”? 

This point assumes special importance in view of the 
refusal recently reported on the part of an American com- 
pany to accept messages from an American war vessel, 
simply because she was not equipped with their own apparatus. 
Under the present Act, will any such proceedings be tolerated, 
or justly treated as a penal offence, or be dealt with in the 
summary manner recently adopted by the United States 
Government? Оп these and other important points, 
including the conditions attaching to the grant of 
licences and the amount of royalty which licensees or 
commercial users of wireless telegraphic equipments are 
to pay the Postmaster-General, this Act is silent, and 
its wide phraseology admits of various constructions, 
though its enormous powers are indisputable. 

Referring to the disadvantages of the Act to British vessels 
as Compared with foreign vessels, the measure can, of courte, 
impose no conditions upon foreign ships, so that apparently, 
although unlicensed, they may nevertheless enjoy jnst the 
same privileges as duly licensed British ships. This places 
the unlicensed foreigner on equal terms with a British ship 
legally provided with a licence, while on the other hand the 
unlicensed Britisher, ав compared with his foreign brother 
who requires no licence, is, in fact, nowhere! Again, will an 
unequipped British vessel on the high seas, which may find 
herself in distress, be infringing the Act by signalling with 
flags to some equipped foreign vessel, and transmitting 
through her a wireless message to a home port ? 

To epitomise the new enactment, it gives tothe naval and 
military authorities in war time no powers which they did not 
previously possess, while in the case of commercial communi- 
cation with other countries it would seem to be valueless, 
until some well-considered and definite international agree- 
ment shall have been arrived at with all countries using this 
new system of communication. 


As no such international agreement or accord upon wire-. 


less telegraphy has as yet been arrived at, legislation 
in the matter might useful have been postponed, until 
the entire subject had. been discussed at the next quinquennial 
Telegraph Conference. бо great and wide а subject as is 
opened out by this new field of experiment should have been 


left alone to be dealt with by such an eminently competent 


and authoritative body, 


Such international agreement might usefully have been 
precedent, to legislation, instead of following it. For the 
rest, the new measure is open to the construction that, 
although of only two years’ duration, it may foreshadow and 
pave the way to a vast commercial monopoly whicb, by its far- 
reaching effects, may well inspire alarm in the minds of the 
public and of those who are concerned in this. means of 
telegraphy. 


Standardisation of TE interim report of the Standardisa- 
Electrical Apparatus. tion Committee, which we published in 
our last issue, contains many interesting aud important 
recommendations, which we trust may lead to marked 
reforms in the design and equipment of electrical installa- 
tions. It is true that the work of the Sub-committee on 
Generators, Motors, 4nd Transformers is as yet only com- 
menced, and the greater portion awaits completion ; but itis 
to be commended for its wisdom in giving us something to 
go on with in the meantime. Perhaps the most noteworthy 
pronouncement of the report is that which relates to the 
proper frequency to be adopted as a national standard. We 
are pleased to see that only one frequency is specified— 
namely, 50 cycles per second. It is possible without much 
difficulty to vary the pressure and current of electrical 
machinery over a wide range, by simply modifying the 
windings ; but changes of frequency generally involve 
radical alterations in the design of castings and other 
standard parts, and by reducing the necessity of such modi- 
fications to a minimum, the problem of standardisation has 
been greatly simplified. Ав the ruling frequency in British 
А.С. supply undertakings is already 50 cycles, the adoption 
of any other standard would have been of no great benefit 
to manufacturers. The secondary standard frequency of 25 
cycles per second is also in general use in connection with 
rotary converters, and ав it is wholly unsuiteble for general 
supply without conversion, it will in no way interfere with 
the primary standard. The successful results which have 
been obteined in running rotary converters on the higher 
frequency, both from the Isle of Thanet tramways power 
station, with reciprocating engines, and from Brimsdown, with 
steam turbines, indicate that even the 25-cycle standard is 
not indispensable ; but practice changes slowly, and it is not 
likely that the lower frequency will be discarded for a 
long time, if at all. 

Turning to the supply pressures standardised, it is note- 
worthy that amongst the “low pressures " are found 440 and 
500 volte, both p.c. and A. C., whereas preesures above 250 


- volta А.с. are defined by the Board of Trade in their regula- 


tions as “ high pressures; again, the Board regards pressures 
above 8,000 volts as “ ехіта high pressures," an expression 
which does not appear in the report under consideration, 
These differences are perhaps questions of nomenclature only, 
but nevertheless, they may lead to some confusion. Other- 
wise the pressures prescribed call for no special comment, as 
they are those most generally in vogue, and being subject to 
а permissible variation of 10 per cent. either way, they cover 
almost all the pressures declared by British undertakers. 
Regarding the rating of generators and motors, matters 
of the very first importance, the report is incomplete, but 
satisfactory so far as it goes. Until the question of tem- 
perature limit is settled, it is impossible to form any opinion 
ав to the effect of the specifications upon present practice, 
more especially as Colonel Crompton foreshadows values even 
more liberal than those laid down by the American and 
German Committees! We must confess that the odour of 
frying shellac, harmless though it may be, invariably arouses 
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our anxious suspicions and fills us with disquietude. We 
noté, with some regret, that the B. H.P. rating of motors is 
perpetuated ; doubtless the decision is well founded, but the 
use of two units of activity differing by a small and incon- 
venient fraction is obviously unfortunate, and only to be 
tolerated on account of the immense difficulty of abolishing 
the. horse-power. The sub-committee has ingeniously 
striven to minimise the inconvenience by making the frame 
of а 10-m.H.». motor identical with that of an 8-kw. 
generator, and so on throughout in the same ratio, up to 
100 B. H.P., beyond which motors аге not yet listed. The 
principal standard set up for alternators is the 6 per cent. 
pressure rise from full load to no-load, a rather curious 
regulation. The term “ ventilated” for the third class of 
motors is likely to give rise to misconception, for it must be 
borne iu mind that non-technical purchasers will frequently 
come in contact with the term, which really covers classes 1, 
2and 8. The definitions given for classes 2 and 3 savour 
of a distinction with very little difference—one is protected 
without interfering with the ventilation, whilst the other is 
ventilated without interfering with the protection. Why 
this laborious splitting of straws? ` 

The standard specification for Tubular Tramway Poles, 
drawn up by the Sub-committee on Electric Tramways, of 
which Mr. A. P. Trotter is chairman, and issued in the form 
of an interim report by the Committee, is brief, but adequate. 
Three classes of steel poles are recognised, which may be 
either sectional or taper, 31 ft. long over all. The usual 
testa are prescribed, and in fact there appears to be no 


variation from what has already, by common consent, 


become standard practice. 

The Standard Tables of Copper Conductore, and Thick- 
nesses of Dielectric, evolved by Mr. R. Kaye Gray’s Sub- 
committee on Cables, are the fruit of arduous labours, in 
which Mr. John Gavey, C.B., and the Sub-committee on 
Telegraphs and Telephones have shared. The standards of 
the Cable Makers’ Association have been adopted almost 
unchanged, the alterations consisting mainly of the elision of 
superfluous decimals, and an increase in the lay adopted in 
calculating the tables. The latter are given in detail on a 
rational basis, four significant figures only being given, as in 
the resolutions ; they include standard radial thicknesses for 


jute, paper, rubber and lead, together with the tests which 


cables of various descriptions must pass. Standards for 
armouring, with steel wire and tape, are also given, the lista 
being very comprehensive. E 

There remains to be noticed the volume dealing with th 
„Properties of British Standard Sections, a work of the 
utmost importance to mechanical engineers, and produced 
jointly by the Committees on Shipbuilding, Bridges and 
General Building Construction, and Railway Rolling Stock 
Underframes. In the first part of this volume the theory 
and calculations employed are ably expounded by Mr. Max 
am Ende ; in the second part are given nine liste, showing 
the dimensions, weights, moments of inertia and resistance, 
and radii of gyration of all the sections standardised, with a 
reference number and code word for each. No engineer who 
is called upon in the future to design steel structural frame- 
work of any magnitude can afford to be without this 
invalnable reference book. 

In conclusion, we may note that while the reports of the 
Engineering Standards Committee are called Interim Reports, 
their terms are definitely adopted. They are only interim” 
pending the issue of the final and all-embracing Report of 
the Committee. 


Imports of Foreign Electrical Machinery. — The 


imports of foreign electrical machinery into this country during 
July amounted to only £46,732, bringing up the total for tbe first 
seven months of the year to £316,176. as contrasted with £357,746 
in the corresponding seven months of 1903. 


. with boiler feed pump attached to eccentric. 


` and money in “finishing” the garment. 


ELECTRICITY IN THE HOSIERY MANUFAC- 
TURING TRADE. 


By E. J. WILLIAMS. 


Duke the last 10 years the old hand frame for hosiery 
manufacture has been gradually superseded by the power 
frame. There are various types of these; circular knitters, 
and straight rotary frames making from four to 12 garmenta 
at once. 

When the power frame was introduced the only available 
power was steam, and the manufacturer usually started in a 
small way, putting in two or three frames, a small milling 
plant for washing the goods, and a small engine and boiler, 
the latter for supplying steam for heating the factory, boil- 
ing the water for the milling, and drying the goods, as well 
as for running the engine. As the trade grew, more frames 
were put in, and extensions made to everything but the 
power plant, and the result in many cases to-day is that the 
boilers and engines are sadly overloaded, and the driving is 
anything but satisfactory. 

But at the same time these manufacturers are slow to 
change the old order of things, one objection being that they 
must retain the boiler, and allocate a portion of а man's time 
to it, even if they adopt electrical driving. 

In the hosiery centre in which the writer is located, the 
factories are very similar; the machinery is the straight 
rotary frame, and the driving plant consists of a cylindrical 
boiler about 14 ft. x 5 ft., working pressure 35 to 45 lbs., 
feed-water heater, and a horizontal engine of about 10 Н.Р. 
The driving 
plant is run by an *engineman," who, in some cases, does 
odd jobs as well. His wage is usually from 19s. to 258. per 
week, | 

The manufacturing plant' proper is a fairly steady dríve, 
but the milling plant is very intermittent, and as it takes 
about 5 H.P. at starting up, and as this often happens when . 
the * engineman" is away on one of his odd jobs, or when 
he has all he can do to keep his steam, the result is that the 
steam pressure falls, and the whole factory is running slow 
until the milling plant is shut down, or the steam pres- 
sure has recovered. 

Many of those engaged in the hosiery manufacturing trade 
have yet to learn how much they are losing by this continual 
and often unsuspected running slow. It is only recently 
that the writer himself appreciated what the loss in this 
trade really means. He had often discussed the advantages 
of a steady drive like electricity with the manufacturers, and 
with the workers themselves, but he did not at that time 
realise its full value, and what it means in relation to the 
output. 

. In these steam-driven factories with the constantly 
varying speed, it is difficult to get good regular work off the 
machines. For instance, when the speed is high, the yarn 
is drawn tighter and the garment is knitted closer. When 
the speed is low thé reverse obtains, and it is often the case 
that a garment will come off the machine with one leg 
shorter or longer than its fellow, sometimes to the extent of' 
4 in., and this, of course, means waste of material, and time 
Considerable time 
is lost, too, if the machine is run above its rated speed, by the 
“ casting off" of the yarn, which entails a stoppage to 
rectify it. Another fault that is accentuated by over-running, 
is the breaking of “sinkers,” small steel plates which make 
the loop, and as these cost from 16s. to 218. per hundred, 
апа an over-run frame will break as many as six or eight in 


. day, this item is a pretty serious one. 


To bring home to the manufacturer the superiority of the 
electrical drive over steam or gas, the writer improvised & 
simple apparatus for taking and recording the variations in 
the speed of the shafting in the factory. These records, 
taken as they were under actual working conditions, are 
very interesting, and very valuable when trying to do busi- 
ness with men in a similar, or any, manufacturing trade. 

Chart No. 1 was taken off the line shafting in a factory 
employing about a hundred hands. It will be noticed that 
during the 2} hours under observation 500 revolutions were 
lost, in this instance representing a loss in output of 510 in. 
of cloth, and that, too, assuming that a quarter of the 

D 


ELECTRICALLY ORIVEN LINE SHAFT. STEAM DRIVEN LINE SHAFT. 


STEAM DRIVEN LINE SHAFT. 


ELECTRICALLY DRIVEN LINE SHAFT 


GAS DRIVEN LINE SHAFT. 
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machines were “ making ready " during the time the revo- 
lutions were loat. 

This 510 in. of cloth would make, say, 10 garmenta. 
Assume that this chart would hold good once а day for 300 
working days per year, the loss works out at 3,000 
garments per annum. That the reader may better realise 
what this means, it may be said that an average year’s out- 
put of an eight division, 24-gauge, rotary-frame, is about 
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CHART No. 5. 


750 dozen, and that the frame costs about £450. Hence 
the annual loss would be the output of four frames costing 
together £1,350. 

| This tremendous loss is so unsuspected until a record 
similar to this chart is taken, that it at first sight seems 
impossible. Nevertheless it is a fact which is becoming self- 


`~ 


evident, and the writer's experience, spread over the last. two 
years amongst this class of work, has borne out the above 
figures. 

Chart No. 2 shows a very marked difference. It was 
taken off the same shaft as Chart No. 1, and under the same 


conditions of load, but the source of power was electricity. 


It would have been better but for the reason that the motor 
leads were taken off at the same point on a small main, as 
the leads for a motor driving the milling plant, which it will 


be remembered, runs very intermittently, and when switched 


on dropped the pressure at that point. The motor was pro- 


vided with a field regulator, but this was not touched during 


the time the chart was taken; the slight rise in speed 
towards the end of the run was due to the temperature rise 
of the motor. 

Chart No. 3 was taken from another factory,and although 
smaller than the first, still the loss was very considerable 
627 revolutions, representing 360 in. of cloth. 

Chart No. 4 was taken froma factory driven by a new 
gas engine. The shaft speed should have been 88, but, as 
will be seen, was considerably higher. Tbe startlingly 
unsteady drive is very bad for such delicate and costly 
machinery as that used in hosiery manufacture ; the breakage 
of *sinkers" is alarming, and the time lost through the 
„casting off of the yarn is considerable. There із a 
marked loss in output, though this cannot be altogether 
demonstrated from the chart, and is 8 matter that only care- 
fully watched experiments will show. 

Chart No. 5 was taken off the same line sbaft as No. 4, 
when it was driven by a motor, and under the same conditione. 
It is better than No. 2 motor chart, as there were no dis- 
turbing conditions, and for the reason that it was taken off 
a third line shaft, as was the gas chart, whereas No. 2 wus 
taken off a first shaft. 

So infinitely superior a drive is electricity here shown to 
be, that the question of price should be of secondary con- 
sideration with the hosiery trade. But, on thecontrary, it is 
the cost first, last, and nearly always; aod if you are a supply 
company’s engineer, and know the value of what you are 
selling, it will nearly break your heart to find that, unless 
the price alone will bear comparison with the price of gas 
or steam, you can do very little business. 

In conclusion, it may be mentioned that with electricity 
at 14d. per B.T.U. the cost of electrical driving at the 
factory where Nos. 1 and 2 charts were takén was found to 
be less than the steam costs to the extent of 9a. 6d. per 
week, which, in this instance, meant a saving of 17 per cent. ; 
and it must be remembered that the output has increased 
considerably, that the breakages of “ sinkers and parts have 
been reduced to & minimum, that the cloth is better. and 
that there is no waste of time and material in finishing off 
garments having odd measurements caused through the vary- 
ing speed. 

The hosiery trade is beginning to appreciate the manifold 
advantages of the electrical drive ; old factories, now steam 
and gas, are changing over to electricity, and new factories 
will consider no other power if electrical energy is available. 


TECHNICAL EDUCATION: THE STRENUOUS 
LIFE: " 


By A UNIVERSITY LECTURER. 


Last year I was very much grieved when one of my 
students announced his intention to leave an English Uni- 
versity in order to finish his engineering education in the 
States. Last week he wrote me a long account of his doings 
out there, and now I am glad that һе bad sufficient energy 
and enterprise to go. He has sent me, among other rews- 
papers and periodicale, some journals published by the engi- 
neering departments of these American Universities, notably 
those from Harvard, Cornell, and Iowa. These, and the 
impressions made upon my past student’s receptive mind, 
have given me much food for reflection, and provided 
many thoughts upon which to fonder. And as [| 
looked through there American University calendars 
and periodicale, there came to my mind the words of 
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а well-known man of science, that in the United States 
there are almost as many professors, lecturers, and instructors 
in the universities and colleges, as there are day students 
in the universities and colleges of Great Britain. Perhaps 
this is because during the last few years such colleges in the 
States received more than forty millions sterling in the shape 
of gifts (in three years, 1898—1900, private effort supplied 
nearly seven million pounds), while we in England have 
received, during the past 60 years, leas than four million 
pounds. Bat one other thing was evident, namely, that the 
average American student in engineering believes in the 
strenuous life; the English undergraduate does not take his 
work so seriously, nor with.such intense earnestness. 

My student-friend was, in his way, a great athlete when 
on this side. At Cornell he takes just the amount of exer- 
cise which he finds necessary to keep him in good health. 
He tella me that a few of his fellow-students become famous 
in athletic contests ; but they are exceptional men whom 
Nature has endowed with active brains and sound bodies far 
beyond the average. There is but little time for social 
pleasures, for the ordinary man who wishes to graduate 
must work from 9 to 10 hours a day in the study, shops, 
drawing rooms, or laboratories of the college. Yet my 
friend bas been surprised to find that the average American 
student, although, perbaps, quicker at seeing things than the 
Englishman, does not retain his knowledge so easily. He 
also tells me that out in the States they have a Society for 
the Promotion of Engineering Education, and that this 
society emphasises the fact that the great need of the pro- 
feesion is men with technical knowledge and proficiency 
resting upon a broad basis of general culture, so that there 
might be opened up to them the wider worlds of learning 
such as enable them to obtain a largeness of view, judgement, 
and an easy knowledge of men. It was the president of the 
Princetown University who said that ‘the college should 
seek to make the men whom it receives, something more than 
excellent servants of a trade or skilled practitioners of a 
profession.” 

There is one thing which the American lecturer always 
impresses upon his students—that it is not only in university 
and technical colleges that the leaders of thought and 
captains of industry are trained. There is the larger 
school, the school of the world. But the President of the 
Princetown University tells us that the colleges bring to the 
consciousness of young men, by shorter and less dangerous 
processes, the various schools of experience which make raw 
lads become men of the world at the end of a four years’ 
course. 

At the Syracuse University, the Dean of the Smith Col- 
lege of Applied Science firmly believes in the strenuous 
training for the engineering student. 
graduate completing his four years’ course at the age of 23, 
and he pleads, as I think most of us who have to do with 
engineering students plead, that the training in the pre- 
paratory school should be as broad as possible. The reason- 
ing power is developed by continued exercise and occa- 
sional intense and concentrated application. The student 
develops his brain by the aid of such studies as language, 
mathematics, and sciences, and the sooner that he commences 
this development (in a sane fashion, for no one wants the 
infant prodigy) the better for his college course. It is really 
astonishing how woefully ignorant of their mother tongue 
some technically accomplished engineering students are. 
Not long ago I looked through some of the papers written 
by candidates for the Science and Arta Examinations, and in 
many cases the spelling was almost unbelievable. One 
instance is gas-mealer." That was the rendering of more 
than one candidate! Therefore, we can all heartily endorse 
the American Dean's plea for a liberal elementary education. 
Then, bluntly, he says that all would-be engineers should 
have a year of 10 hours a day in a large works in order that 
he may “ find himself," as Kipling says ; or discover whether 
he bas fonnd for himself the right profession. Experience 
їп England at Universities teaches us that & large number 
of the undergraduates who are naturally “ smart" enough to 
obtain degrees, are not engineers, and never will become 
engineers, These are the class of men who would be 
“smart” enough to get through any examinations, and 
about the best thing that they can do is to compete for some 
of the posts under Government, where, once they have 


He believes in the - 


entered the portals of officialdom, there is no competition. 
In the strenuous streams of life their veneer gets washed off. 
They do not love their work; they would have made, 
perhaps, excellent doctors, lawyers, or even ministers, but 
they do not poseess engineering instincts. 

Then the American Dean wanta the engineering student to 
have a year’s training at a College of Liberal Arts, so that 
he may correct the defects in his training in English in the 
preparatory school, and learn how to write English com- 
position without glaring errors in spelling and rhetoric. 
Here he is also to study physics, chemistry, mathematics, 
and German, still for 10 hours a day. 

Then he is todo a four years’ course at Cornell or else- 
where, and at the age of, say, 24, after a six years’ training 
of 10 hours a day, he should be able to start off earning, at 
the start, 50 dollars a month. 

One curious thing upon which my past student—I might 
almost say my present teacher, for he has indeed taught me 
many things—comments strongly. That is the fact that 
the American firms seem to give a preference to Englishmen. 
He says that English engineers do uncommonly well in the 
country beyond the Atlantic. The employers say that your 
man from England has more perseverance than the American. 
The most gratifying thing that I can find in my friend’s 
correspondence, is that the new surroundings and people have 
changed his own ideals. In this country Ais perseverance 
carried him into the cricket and football teams of his college, 
and made him “cut” lectures and laboratory; out there 
he has shown the American undergraduates that the English- 
men only needs competition to stimulate him to perform 
great things. For my genial, but, in England, almost hope- 
less, engineering student has felt the good effects of the 
strenuous life, and we shall hear more of him in a field more 
useful to his fellows, than that where he used to win triumphs 
and shouts of praise by knocking a solid ball about all 
through the summer, and kicking a hollow one about during 
most of the winter. The strenuous life has taught him 
many things. In his next letter, I shall almost expect 
him to paraphrase some famous words, and write me аз 
follows :— 


I played and thought life was for pleasure, 
I worked and found life's greatest treasure. 


It is à pity that Mr. Cecil Rhodes did not include other 
universities besides Oxford in his scholarship scheme. For 
myself, I would be glad if America would ** dump " about 
20 engineering students into certain college laboratories, in 
order that they would set an example to our own under- 
graduates. 


— 


PRIVATE BILL LEGISLATION OF THE PAST 
SESSION. 


(By Оов PABLIAMENTABY REPRESENTATIVE.) 


CoxPARED with previous years, the session just closed has been one 
in which the schemes of an electrical nature have been in the main 
of minor importance. In fact, this remark applies generally to the 
Bills promoted, both by private speculators and municipal bodies, 
and also by the great railway and other companies. The slack 
state of the money market has undoubtedly affected the operations 
of speculators and companies, while the agitation against municipal 
trading has had а sobering effect upon those responsible for the 
initiation of schemes for trading with ratepayers money. While, 
however, Parliamentary lawyers have had little reason to congratu- 
late themselves, a considerable amount of useful private legislation 
has been enacted, which will enable those y possessing 
powers to develop them to better advantage. Thie has been 
especially noticeable in the case of electric power companies who 
obtained their Acte some years ago, and who now are beginning to 
get to work, and are finding out their weak points, and are 
strengthening them. Tramway operators, and especially those 
responsible for big schemes, are also finding out the value of cou- 
nections here and there, and in а good many cases their Bills, 
although when glanced at appear to be by no means of a heroic 
nature, are yet of far greater importance than at first sight appears. 
Altogether 199 private Billa bave been before various committees, 
and of these 71 were either wholly electrical or contained some 
electrical clause. Эр 
Owing to the continued sittings of the Royal Commission оп 
London Locomotion, the many tube railway echemes for London, 
suspended two years ago, were again hung up, but the Baker Street 
and Waterloo Railway and the Oharing Cross, Euston, and Hamp- 
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stead Railway Cos. each carried through Bills allowing them to make 
deviations from the authorised schemes and to raise farther capital 
of, in the first case, £330,000, end in the second csse, £300,000. 
The Great Northern and City Railway obtained an extension of 
time for the completion of their railwsy. The only new tube 
scheme brought forward was for the construction of a new 
railway under the Tbames to join up North and South Woolwich. 
In this case the London County Council as usual intervened and 
got the Committee to insert a clause to the effect that should the 
Countv Council iteelf construct a tunnel in the same district, the 
railway company should be debarred from seeking compensation. 
Seeing that the capital of the company would have been £200,000, 
and that investors look for dividends and do not as a rule pose as 
philantbropists, it was hardly to be surprised that the promotera 
withdrew the Bill. The Bridges Committee of the County Council 
would, however, in this matter seem to have been hoist with their 
own petard, for immediately they had put a spoke in the wheel of 
the private company they rushed a scheme before the Council to go 
to Parliament for powers to construct a tunnel themselves and, 
having been once defeated, they will now ask Parliament to give 
them the powers on condition that they are not осей for a certain 
number of years, Thus the thousands of working people in thia 
locality have been prevented from having a much needed means of 
communication by the action of their representatives. Both the 
Metropolitan District Railway and the Metropolitan Railway have 
obtained further powers during the session. In the case of the 
District the very important scheme for zone fares went through, 
while the Metropoliten will be able to carry out a sbare conversion 
scheme affecting £7,675.924 of stock at par value, and are em- 
powered to raise £750,000 additional capital. 

Tramway schemes have occupied a considerable smount of the 
time of the Committees, but few of them are of great importance. 
A point of considerable importance was raised on standing orders 
in connection with a Bill of the London United Tramways Com- 
pany. Under the title of " The London United Tramways (Rail- 
ways) Bill” the company sougbt to obtain powers to construct a 
tunnel under the Thames at Hammersmith, which would enable 
them to join up their system north and south. The tunnel was in 
the area of the London County Council, and obviously the idea of 
promoting the scheme asa railway was to prevent the Council 
becoming the purchaser under the Tramways Act. The County 
Council successfully upheld their contention before the examiner 
that it was a tramway scheme and not a railway scheme, and con- 
sequently as the necessary notices for а tramway to comply with 
standing orders bad not been given the Bill was struck out. The 
company, in another Bill, obtained powers to construct further 
tramways in Middlesex, which will still further add to the 
attractions of their already fine service. Perhaps the most im- 
prae Bill of the Session with regard to tramways was that of the 

yneside Tramways and Tramroade Co., the final settlement of 
which was delayed right to the end of the Session, and the facts 
of which are doubtless fresh in the minds of the readers of the 
ELECTRICAL Review. A House of Commons Committee, under 
the chairmanship of Bir E. Strachey, allowed a clause in the com- 
pany's Dill giving mutual running powers over the lines of the 
company and those of the Newcastle-on-Tyne Corporation, and this 
at once aroused the ire of the Municipal Corporations’ Association, 
who, by the aid of active lobbying, were able to get the House of 
Commons to send the Bill back to the Committee for reconsidera- 
tion. The Committee stuck to their guns and the resuit was an 
agreement between the parties Each will bave running powers 
over certain tramways, several of which are situated in the areas of 
local authorities outside Newcastle, and are not thus purchaseable 
by the Corporation. If, however, these lin s are purchased by the 
local authorities, the company will receive no enhanced value from 
the fact that there are running powers over the tramways of the 
Newcastle Corporation. Some interest attached to the Torquay 
Tramways Bill, inasmuch as the Dolter Electric Traction Co. are 
constructing their system here for the first time. The Wakefield 
and District Light Railway Co. obtained power to lay down a con- 
siderable number of tramways which it is intended to join up with 
other authorised and constructed schemes, the whole making a very 
big enterprise. Tbe Harrow Road and Paddington Tramways Оо. 
were allowed to transfer their undertaking to the Metropolitan 
Electric Tramways Co., but the Bill to electrify the London, 
Camberwell, and Dulwich Tramways was thrown out. The various 
echemes for tramway extension around Preston were not very 
successful, for the Preston and Blackburn Bill was thrown out, and 
the Preston and Lytham Bill withdrawn. The Preston, Chorley, 
and Horwich Bill, wbich enables fresh capital of £100,000 to be 
raised, went through, as did the Southport and Lytham Bill, which 
contains a clause enabling the Corporations of Blackpool and South- 

rt to subscribe tbe capital. The Midalesbrough, Stockton-on- 

ees, and Thornaby Tramways got a Bill through allowing them to 
construct additional works, as did the Bristol Wagon and Carriage 
Co. A new company was authorised to construct tramways at 
Holywood with a capital of £54,000. A number of corporations 
and local authorities came forward with Bills, by far the most 
important beiog that of the Belfast Corporation, which will 
enable the tramways in that City to electrified. The 
Newcastle-on-Tyne Corporation are authorised to construct an 
additional nine miles of tramway, and the local authorities of 
Leyton, Rotherham, Great Yarmouth, Bournemouth, Wallasey, 
Wolverhampton, Chesterfield, Stretford, Swindon, Ilford, Radcliffe, 
Manchester, and Barrow, are all authorised to add to their existing 
systems. Of the many proposals brought forward by the London 
County Council, only a few were allowed, while a big scheme for 
the construction of a system in Mid-Chesbire was withdrawn. 

Twelve Bills relating to electric power companies were before 
the House, of which the following were new :— 


Company. Proposed capital. 

East L. ndon and Lower Thames ... ee £2,000,000 
Betfast and North-East Ireland Electric an 

Power Gas ... dave 0 t see 1,500,000 
Cheshire Electricity and Power Gas 1,000,000 
North Wales Electric Power 385 Le 1,000 000 
Lincolnshire and Yorkshire Electric Power 996,000 
Ul-ter Electric Power "- е. сей 900,000 
Lothians Electric Pwer ... к Mus 600,000 


Of these a committee of the House threw out the East London 
and the Cheshire schemes, while the Lincolnshire and Yorkshire 
and the Ulster Electric Power Bills were withdrawn. Otber 
power companies coming for additional powers were the Lancashire, 
the Leicestershire and Warwickshire, the Derbyshire and Notting- 
hamshire, the Clyde Valley, and the North-Western Electricity and 
Power Gas. Thetwo chief things asked for in these Bills were 
powers to erect generating stations on lands other than those 
scheduled in the Companies' Acte, and powers to take over the 
electric lighting orders granted to local authorities. Some 
discussion took place before the Chairman of Ways and Meavs as 
to the form of the clause to be inserted to carry out the latter 
object, but »o far the Board of Trade appears to have laid down no 
form. A precedent was made in the case of the North Wales Bill 
which may be useful in the future, inasmuch as the consent of an 
urban district authority was dispensed with with regard to the 
erection of overhead wires. Previously the dispentation applied 
only to rural autborities. 

Most of the electric lighting schemes came before the House by 
way of Electric Lighting Provisional Order Confirmation Bills, and 
a keen fight took place as to the insertion of the Bermondsey 
clause. In a fair number of cases a kind of modified Bermondsey 
clause was inserted, but tbe Committee only inserted it where it 
was asked for. Tne Marylebone Borough Council got through its 


Bill to enable it to get out of a muddle of its own making with the 


Metropolitan Electric Supply Corporation. 

Few of what may be called miscellaneous Bills were of interest 
electrically, but the Portmadoc Beddgelert and South Snowdon 
Railway bave obtained rowers to construct an electric railway at 
Snowdon, and the North Staffordshire Railway Co. has authority 
to work its railways and canals by electrical power. 


ee ———— 
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THE ELECTRIC RAILWAY FATALITIES. 
° Тнв Boarp оғ Traps REPORTS. 


THE following are copies of the complete reports by the Board 
of Trade inspectors respecting three of the recent third-rail 
fatalities :— E 


LANCASHIBB AND YORKSHIRE RAILWAY. 


Railway Department (Board of Trade), 
8, Richmond Terrace, Whitehall, London, 8.W., 
July 12th, 1904. 


Sir,—I have the honour to report for the information of the 
Board of Trade, in compliance with the order of June 16th, the 
result of the inquiry held by me, in conjunction with Mr. Trotter, 
into the causes of the fatal accident which occurred on June 9th to 
Patrick Flood at Formby, on the Lancashire and Yorkshire 
Railway. 

In this case, Patrick Flood, while trespassing on the railway, 
came in contact with the “live " rail (the section of the line at 
this place being fitted for electric traction), and was killed by the 
shock. A man named Mathews, who was with the deceased, also 
received a bad shock and burns, but recovered. The evidence avail- 
able is simple, and is to the effect that the fireman of a shunting 
engine, by name J. Rigby, employed in the sidings of the power 
station at Formby, about 4 mile south of Formby station, heard a 
shout at about 3.20 p.m. on the day in question, and, looking 
towards the line, saw two men lying across tbe “liva” rail about 
40 to 50 yards away from him. Не told his driver, Е. Evans, who 
was alongside the engine, who at once ran across fo the power 
station 40 yards or во away to tell the attendants. Rigby at once 
ran to the men but did not touch them. Не describes tbe position 
of each of them on the railway in his evidence. 

F. Evans, on reaching the power station, at once told the switch- 
board attendant that some men were on the “live” rail, and Mr. 
O'Brien, the resident electrical engineer at the station, who was in 
the engine room, on hearing the report at once had the current cut 
off and ran out to where tbe men were lying. Не immediately 
lifted both clear of the line, andewith bis assistante tried to restore 
them by means of artificial respiration, with the result that one man, 
Mathews, came round, but Flood was dead. Evans, the driver of 
the engive, states that it was two minutes at the outside from the 
time Rigby told him of the men being on the rail to the time the 
current was cut off, so tbis was done and the men were removed 
from contact with the live rail with as little delay as possible 
after the occurrence. 

Flood appears to have received а more severe shock than Mathews, 
owing to his boots being so worn out, that if he stepped on to the 
“ live rail, as he probably did, he would be practically bare-footed, 
and ав it had been raining heavily just previously, all the con- 
ditions were favourable for a very bad shock, and it is very pro- 
Vries pe he was killed instantaneously on stepping on to the 
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The men had not been noticed previously to their being seen on 
the rails, but it is supposed that they got over the fence just 
opposite the power station, and were crossing the line to go to it. 

It will be seen that this occurrence was entirely due to the men 
being trespassers on the railway. The nearest public level crossings 
for foot- passengers are 245 yards north of the point where the men 
were fouad, and 452 yards south of that point respectively. There 
is aleo a private footpath for the River Alt Commissioners 105 yards 
south of this point. There are notice boards at all level crossings 
pointing out the danger to trespassers from the electrification of the 
line in addition to Beware of train ” notices. The new electrifica- 
tion notices have also been put up on the side of the line at places 
where people might be liable to trespass, such ias alongside golf 
courses. . 

The line is well fenced; the fencing near Formby power station 


consists of posts and five rails, the top rail being 4 ft. 3 in. to 5 ft. 


above ground level. 

Speaking generally, the company have protected the power rail 
wherever the public or company's servants (other than platelayers) 
bave any occasion to be on business or duty along the whole of the 
line worked electrically. At the sides of bridge girders, in stations 
and alongside sidinge, signal boxes, &c., protection has been given 
by either single or double boarding, the total length provided being 
10 miles of double boarding and 64 miles of siogle boarding out of 
а total length of single line of 47 miles. At level crossings the 
power rail ends 6 ft. away on either side, and the current is carried 
under the wood decking by cables, and the ends of the power rails 
are protected by double boarding fora length of about 10 ft. With 
regard to the protection of platelayers engaged, the gang I saw at 
work at Formby had the lower part of their shovel handles (i e., 
where the iron straps of the shovel are fastened to the handle) pro- 
tected by insulating material, and I was told by the men that this 
protected them from shock if they accidentally touched the power 
rail with their shovels when packing the sleepers. The beaters have 
no metal work likely to come in contact with a man's hands when 
using them. 

Special precautions are, of course, taken for the protection of the 
men employed on the upkeep of the power rail, &c. І 

The provision of the protecting boards, especially the inside опе 
between the power and running raile, makes the work of packing 
the sleepers more difficult, as it is just under the running rail that 
packing is most required, aod anything making tbat difficult is un- 
desirable from а platelayer’s point of view. The upkeep of the 
protective boarding will also require much attention, as the 
clearance between the shoe and the boarding must necessarily be 
small and the latter will be liable to get out of place from the 
action of rain and sun; any contact between the two might easily 
result in а serious derailment. As far as experience goes at present, 
it does not appear nec to provide boarding for the “live” 
rail for the whole length of the line in order to protect the men 
employed in working the traffic, repairing the line, &c., or the 
passengers.—1 have, &c., 

E. Drorrr, Major, В.Е. 

I concur with the foregoiug report. 

A. P. Твоттив, Electrical Adviser to the Board of Trade. 


The Assistant Seoretary, 
Railway Department, Board of Trade. 


Evidence. 


Донн RiGBy, acting fireman, states:—I have been about 18 
months in the company’s service. On June 9th, about 3.20 p.m., 
I was on a shunting engine in the yard at Formby 
power station, and suddenly heard a shout and saw 
two men on the “live” rail. They were about 35 yards away 
from me. I had not seen them previously. I jumped off the 
engine and went to the men. One was lying with his chest on the 
power rail of the up line and the rest of his body in the six-foot, 
but not touching a running rail. The other had his legs across the 
power rail of the slow line to Southport, and the rest of his body in 
the six-foot; bis face was also just touching the up power rail. 
This was the man who was killed. I did not touch the bodies, Mr. 
O'Brien came up first. The two men were about а yard apart. It 
had just finished raining, sufficient to wet а man's clothes. 

Mr. О'Ввіюм, resident electrical engineer at Formby, states:— 
Oa June 9th, about 3.20 p.m., I was in the engine room when I 
was told a man was. on the third rail, so I told the switchboard 
attendant to take his circuit breakers out and to tell Seaforth sub- 
station to do the same, which would have the effect of cutting off 
the power for the section Formby-Seaforth. I then ran and took 
off my coat and lifted the men into the six-foot. Their position 
was practically as described by Rigby. We then lifted the bodies 
clear of the line and started artificial respiration. One came 
round but the other did not. The man who was killed had worn- 
out boots and was practically in stockings. There have been a con- 
siderable number of accidental shocks—(1) people accidentally 
touching rails ia course of their work, and (2) platelayers accident- 
ally touching the power rail when stepping over tbe rails, but I 
have not heard that this tended to knock a person down. In dry 
weather and with good boots nothing results. The power current 
is of 600 volta, which is practically the same as 500 volts as far as 
the effect of the shock is concerned. 

F. EvANS, acting engine driver, states: I have been 17 years in 
the company's service, and on June 9tb, about 3.20 p.m., my mate 
shouted to me that some men were on the “Jive” rail. I ran to 
the power house to fetch some gloves, and signalled to the switch- 
board sttendant Slattery that I wanted some gloves. He came 
down off the switchboard and I told him there were two men on 
the "live" rail. He told Mr. O'Brien, who was olose by, who 
ordered the current to be cut off. It was two minutes at the 
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outside from when my mate told me to when the current waa 
cut off. 


NonTH-BasTERN RAILWAY. 


Board of Trade (Railway Department), 
8, Richmond Terrace, Whitehall, London, S. W., 
July 12th, 1904. 

Sin, —I have the honour to report, for tbe information of the 
Board of Trade, in compliance with the order of June 21st, the 
result of my inquiry into tbe circumstances under which a fatal 
accident occurred to porter Joseph Innes at Manors Station, on the 
North-Eastern Railway, on June 13th. 

Oa the above-mentioned day, about 12.45 p.m., porter Innes was 
found lying dead on the line close to the down end of Manors 
Railway Station. He was found in the 6-foot way between the up 
and down Tynemouth lines, and he was lying on his face parallel 
to these lines. The back of his head was in contact with the live 
rail of the up Tynemouth line and his face was touching the point 
rods which pass under the linesatthis spot. Life was quite extinct 
at the time he was found. 


Description. 


Manors Station, where tbis accident occurred, is the first atation 
on the down side of Newcastle Central Station on the main line of 
the North-Eastern Railway from Newcastle to Berwick. 

There are four passenger lines running through the station in 
directions which are approximately east and west; these lines con- 
sist of the up and down main liaes, which are on the north side of 
the station, and the up and down Tynemouth lines, which are oa 
the south side of it. All four of these lines have quite recently 
been fitted for electric traction, and alongside each of them isa 
live rail carrying a current of 550 volta, contact with which is made 
by a shoe attached to the car. A man croesing the line at this 
poiat would, therefore, have to cross four of these live rails. 

These live rails are fixed in the six-foot ways between the respec- 
tive up and down lines. In each case the live rail is 194 iu. distant 
from the nearer rail of the line which it serves, and 34 in. higher 
tban it. 

On both the north and south sides of the passenger lines are 
sidings, which are not, however, fitted for electric traction. 

Oa the north side of the lines at the down end of Manors 
Station, there ів a goods station, known as tbe Trafalgar goods 
station, and on the south side of the lines opposite to it therg 18 а 
granary belonging to the company. 

The two live rails alongside the up and down main lines at the 
down end of the station are protected in the following way :—Oa 
each side of these rails is fixed а wood guard about 3 in. distant 
from the rail, and extending to a height of 2 in. above the upper 
surface of it. Tbis guarding will to a great extent prevent the 
possibility of a person coming into contact with the live rail, whilst 
it does not interfere witb the action of the sboe. 

The live rails alongside the up and down Tynemouth lines are 
similarly protected, but only 10 a very small extent, and at the 
point where Innes’s body was found there was no guarding at all. 

The company’s explanation of this difference is that there is a 
much larger necessary traffic of company’s employés between the 
passenger station and the goods station across the main lines than 
there is between the passenger station and the granary across the 
Tynemouth lines. 

Porter Innes, to whom this accident occurred, was employed 
working a capstan at the granary. 

The main entrance to the granary is, it may be mentioned, from 
the road on the south side of 1t, quite clear from the lines. 


Evidence. 


Dr. FREDERICK Pace states: I am surgeon for the Northern 
Division of the North-Eastern Railway. When I firet saw the 
deceased, he had been removed to a shed, and he was then dead. I 
have no doubt that the deceased died from the action of the electric 
current on the medulla oblonyata, which is the most vital point of 
the nervous system. The neckerchief round his neck was burnt 
through, and tnere was a bole burnt in the soft part of the neck 
about half the size of one's fist. There was nothing to indicate that 
the man had been knocked down by а blow. Тһе only sign of 
injury which I could detect was that caused by the electric current. 
16 рай, I think, been a showery day, and the man's clothes were 
dry. There was no discolouration at the time 1 made my 
examination. 

Peren Бовквтвон, assistant foreman, states: I am employed as 
assistant foreman at the gravary, and have been employed there 
29 years. The deceased had been employed under me 19 years. 
I last saw him at 12.20 p.m. on the date the accident occurred. Не 
was then inside the с се inside the granary. He had come into 
the office to take away the can containing his food, and he went 
outside the office with the can. He did not mention what he was 
going to do. 1 thougbt. however, that he was going away for his 
dinner. His regular dinner interval was from 12 to 1, but on this 
day he bad remained on at work till 12.15, so he was quite justified 
in then going away for his dinner. I did not see him again until 
after his death. About 12.45 p.m. а man shouted to me that Innes 
had been caught by the live rail, and I went out at once to see what 
had happened. I found the body lying face downwards between 
the up and down Tynemouth lines. The front of his face was lying 
on the point rods, and the back of his head was a short distance 
from the end of the live rail when I saw him. There were already 
some men with him when I got to him. I have often seen the 
deceased eating his dinner in the granary, so at all events he did 
not always cross the line to take his dinner. He was, however, in 
the habit of crossing the line to get to the w.c. There ig a w.c. in 
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the granary, 80 it was rot necessary for the deceased at any time to 
cross the line to get to the w.c. on the other side, but as he was 
working on top he probably thought it a more convenient thing to 
do. I have known cases in which the deceased has had to 
cross the line on duty. In fact, a certain number of the 
men have now and again to do so. Some of our men bave occasion- 
ally to discharge wagons in the warehouse of the goods station, and 
for that purpose they have to cross the line. On June 11th notice 
was given to the men that the electrification of the line would take 


place from the following day up to the next Friday, and written 


notice was posted in а conspicuous part of the inside of the granary, 
and was also given to the men in pamphlet form to the same effect, 
and about 9.30 a.m. on June 13th I reminded deceased verbally to 
take care of himself, a8 now the rails were cbarged with elec- 
tricity, and he replied, “АП right" The deceased had com- 
menced duty at 7 a.m. on the morning of June 13th. He had 
been employed for 19 years under me, and I can give him а very 
good character. 

JOHN CRaGGs, driver, states: I have been 15 years in the service 
of the company, during 54 of which I have been a driver. I was 
working the Bank Top pilot engine which works the wagons to and 
from the vranary. At the time I first saw the deceased I had about 
seven wagons on my engine. I was running under Argyle Street 
bridge, just on the east side of Manors Sta ion, when I saw flame 
and smoke on the line in front of me. I looked carefully, and saw 
a man lying on the line, and I at once said to shunter Kirton, who 
was riding on the footstep of the engine, There is а man on the 
line; run and pull him off at once." Iat once got off my engine, 
and followed Kirton up. I found the deceased lying with bis face 
on the point rode, and the back of bis head under the end of the live 
rail. He was lying in the 6-foot way parallel to the rails, with 
his feet in the direction of the Argyle Street bridge. He was dead 
when I got there. There was а mark on the side of his face as if 
he had touched the live rail with it. The back of his head appeared 
charred, I did not see any signs of blood, nor did I notice any hole 
in his head. His face and hands had a bluish tinge. The shunter 
removed him out of contact with the live rai], and we at once turned 
him over and found that he was dead. 

GEORGE KIRTON, sbunter, states:.I have been 10 years in the 
service of the company, during about seven of which I have been a 
shunter. I remember seeing the deceased shortly after the accident 
occurred. When I first saw him I was riding on the step of driver 
Cragg's engine, and at the time we were on the granary siding 
under the Argyle Street bridge. Driver Craggs shouted to me that 
he saw a man lying on the rails, and he told me to go and pull him 
off. I at once ran up and I saw deceased lying on his face. Не was 
lying in the 6-foot parallel to the rails, his feet being towards the 
Argyle Street bridge. The deceased's face was touching the point 
and signal rods, and the back of his head was touching the live rail. 
I at once got hold of him by his trouser and pull bim clear of the 
rail. I at once felt sure that he was dead, and I called to another 
shunter to bring a stretcher. І saw а big mark on the back of the 
deceased’s neck. It was black and blue and looked like а burn. І 
saw no other marks on him except on the back of his bead. His 
face and hands had a bluish tinge. We subsequently found that he 
was undoubtedly dead. I am employed permanently as а shunter 
at Manors. I have myself seen men crossing between the granary 
and the goods station at the particular point at which the deceased 
was found, and I myself have often to do so. I myself have never 
received any shock from the live rail. Atthe time I found the 
deceased it was raining slightly, and it, had been raining heavily 
previously. 

THOMAS JAMES SHARP, permanent way inspector, etates:—I am 
permanent way inspector of the section of the North-Eastern Rail- 
way which inclades the point where this accident occurred. At 
12.20 p.m. on June 13th, I saw the deceased. I met him midway 
between the granary and the street entrance. He said to me "If I 
get killed in passing over the line, Mr. Sharp, I will lay the blame 
on you." The deceased at that time was going towards the granary. 
He bad not his dinner in his hand. I told him that һе had to be 
careful as it was rather dangerous. Nothing more was eaid and he 
passed on. I next saw him at 12.50 p.m., when he was lying on the 
stretcher and was being carried away from the line. Several of my 
men have already received slight shocks from the live rail. In one 
case а man tripped and fell with his hands on it, and in another 
case а man had his arm buroed whilst fixing an insulator. We have 
had a good many complaints of late from our men as to the danger 
of the live rail These complaints have mostly been received since 
the accidents have occurred. As regards the wood guarding, the 
men complain that they get shocks from it and that it interferes 
with their work, but none of the men have been at all hurt by the 
shocks which they have received through the wood. Since we have 
been regularly running we have had no case of the shoe fouling the 
wood. There have been several cases of my men receiving slight 
shocks, but not sufliciently severe to necessitate artificial 
respiration. 

Mr. С. Н. Manz states: I am electrical consulting engineer to the 
North-Eastern Railway Co. The question of protection has been 
one of the matters which have been continually in view from the 
carrying out of the work, and it has been recognised that it is one 
of these matters upon which there would be considerable difference 
of opinion among the various men engaged on. the railway. The 
conditions to be met and the type of ballast differ considerably 
from that in use in other places, and the form of protection which 
would not only be most efficient but which would interfere as little as 
possible with the work which had to ba done on the railway could 
not be settled from a mere discussion of drawings, but it was recog- 
nised would depend largely on practical experience. Until the 
time of this accident conaderable parts of the line had been alive, 
buc not in the neighbourhood of the central station except for 


experimental purposes on Sunday mornings and such times. The 
line therefore had not been alive to any great extent at compli- 
cated junctions or crossings. Numerous discussions on every suit- 
able occasion were held between myself and my assistants and the 
various officials of the railway company, and the general impres- 
sion created in my own mind ав the result of the experience on the 
pieces of line which had been alive, and which, as I have said, were 
chiefly in the open and not at complicated junctions, was that the 
protection was not thought very much of by tbe men actually 
engaged in the work. In fact, it has several times becn stated they 
would rather do without it. Now that the whole line is alive and is 
working under practical conditions, other things have been 
brought forward ; for instance, the case of shunters and men who 
have not actually to deal with the permanent way work, 
and I think that perhaps at tbe present time there is a 
tendency for everyone's opinions to rather change daily with the 
latest incident that arives—tbat is to say, I do not think that any- 
one's opinions are very definite, or that they can consider them 
conclusive or final on this question of protection. I think the 
railway company are desirous of putting up protection as soon as 
possible at any places where it is really necessary, but in doing so 
they are anxious, and I am most anxious, that it should be put up 
of the most efficient type; and with the view of finding the most 
efficient and convenient type, several designs are in use at the 
present time, and others are being tried. One special point which 
18 receiving attention at the present moment ів the width between 
boards. It is obvious on looking at the protection itself that it is 
more efficient the narrower the distance between the boards, but 
this involves very careful consideration and practical experience as 
to the variation and position of the shoe under working conditions. 
Certainly, my own opinion and the opinion of the permanent way 
people at present, so far as І have been able to discover it, is that 
the road will be more difficult to kecp in order the more protection 
there is. Probably, so far as working on the road is concerned, 
temporary guards or rubber mate or insulated tools would be of 
more use tban guard planks. In fact, the permanent way men 
consider it most desirable that protection should be made removable, 
and if it was made removable, and were removed in the case of 
working on the line, it would, of c:urse, be of no use as protection 
to tkose particular men. Broadly, the two distinctive types of 
protection are & type supported from the sleeper, and a type 
supported from the rail The difficulty in regard to the type 
supported from the rail, is that in wet weather the woodwork 
becomes more or less of a conductor, and any iron work certainly 
takes the potential off the rail as the result of surface leakage and 
the thorough soaking of all timber with water. The difficulty in 
regard to the type supported from the sleeper, is that unless metal 
is used to support the timber it is difficult to make it sufficiently 
rigid, that it interferes more with the upkeep of the permanent way, 
and if metal is used for supporting the timber that it brings the 
metal parts into close proximity to the third rail itself. We have 
kept in mind throughout the design of the whole work a minimum 
clearance of 6 in. from the rail to any metal parts in contact with 
eartb, and we should certainly consider it dangerous to encroach 
upon this minimum distance. I do not think that protection could 
be done for less than £200 per mile of single track; this provides 
donble guarding. In the present electrification scheme there is not 
less than 82 miles of single track. 

. Mr. Н. A. Warsow states: I am general superintendent of the 
North-Eastern Railway, and am in charge of the working of the 
traffic over the lines, including those electrified. The company's 
directors and officials have been giving very careful consideration 
to the question of protecting the live rail. We have had repre- 
sentations from our men as to the necessity of protecting parts in 
addition to those already protected, and we have promised the men 
that we will protect the rail wherever necessary. Our district 
superintendent at Newcastle is busy getting out a statement of places 
where he thinks protection should be given, and he is to consult the 
men as to whether it meets their wishes. Instructions have already 
been given for protecting the third rail inside the Central Station. 
This work is now practically completed. Instructions have also been 
given for protecting the third rail round about Trafalgar goods station, 
opposite Manors, where there is a considerable shunting work to 
perform alongside and acrossthe electrified lines. Instructions have 
also been given for parte of the line to be fitted experimentally 
with a new kind of prutection, consisting of a single board, ard also 
for parts of the third rail to be painted a bright red experimentally, 
80 as to more readily call the attention of any unwary person tothe 
fact that it is different from the track rails. Two of the three fatal 
accidents which have occurred have occurred to trespassers. The 
first case was that of a child three years of age, who was wanderirg 
about without any guardian, and had crawled through a fence. In 
order to guard againet similar accidents of this kind, the company 
are incurring a large expense in fitting a military fence at places 
where children are likely to be playing about in the vicinity of the 
rail. The third accident, namely, that on June 29th, happened to 
а boy who climbed а stone wall 5 ft. high, in order to cross the 
railway, although there was a safe level crossing and also an under- 
line bridge close by. He had been previously warned, and the lad 
who was with him at the time of his desth stated àt the coroner's 
inquest that he knew of the danger they were running. So far as I 
am aware, the representations which we have received came from all 
classes of company’s servants. These representations were received 
through the Secretary of the Newcastle Branch of the Amalgamated 
Society of Railway Servants. I do not think it would be possible 
to issue an absolute prohibition against our servants crossing the 
live rail where it was not protected. So many contingencies ariso 
in working the railway that an absolute prohibition could not be 
obeyed, but we intend to issue as stringent a regulatioa on the 
subject as we think possible. In fact, such a regulation has already 


Vol. 55. Мо. 1,396, Асасвт 26, 1904.] 


THE ELECTRICAL REVIEW. 


829 


been issued. Our present opinion is that protection of the whole 
line is unnecessary. All our men know that railway work is to 
some extent necessarily a dangerons employment, and the instinct 
of self-preservation ought to be sufficient in many places to avoid 
accidente without protection. We think that the number of 
accidents will very soon largely decrease. Of course we are to 
some extent feeling our way aud waiting to be guided by 
experience. Ав І have stated above, the guarding is ordered at the 
spot where this accident occurred, and similar places on the line 
will be treated similarly. We have issued a special rule book in 
connection with the working of the electrified lines, and Rule No. 7 
is as follows :— 


“Trespassing on the lines is a dangerous practice and is 
strictly prohibited." * 


In this rule the word “trespassing” applies equally to members ot 


the public and company’s employés who do not require to be at the 
particular place in the execution of their duty. For the protection 
of men having to walk along the line, as distinguished from crossing 
it, we have a rule that they must walk in the four-foot way. 
Rule 6 also deals with the question. It states as follows:— 


"Bervants of the company are warned against crossing 
the third rails more than is absolutely necessary in the dis- 
charge of their duty." 


Forthe further protection of the men we have distributed india- 
rubber gloves freely ; also rubber mata, &c. 


Conclusion. 


No evidence is forthcoming as to the precise circumstances under 
which this accident occurred, but there seems no doubt that during 
his dinner interval porter Innes bad crossed the line from the 
granary to the goods station; in returning he crossed the main lines 
in safety, but in crossing the Tynemouth lines it appears that he 
stumbled апа fell. In falling, the back of his head seems to have 
come into contact witb the live rail of the up Tynemouth line, while 

.his face came into contact with some point rods passing under the 
rails st that spot. The electric current from the live rail passed 
consequently through his head and undoubtedly caused his death. 

There is no evidence as to why Innes was crossing the line on 
this occasion. It was during his dinner interval, во be was not 

crossing on duty, but the evidence of the company's officials is to 
the effect that Innes himself and others of the company’s servanta 
have necesearily, at times, to cross the lines between the granary and 
tbe goods station on duty, and the company do not claim that Innes 
was doing wrong on this occasion in doing во. 

This spot being, therefore, one at which the company’s servants 
habitually cross the line, it is, I consider, essential that precautions 
should be taken to guard them from danger arisíng from the live 
rail, and it is to be regretted that the live raiis of the Tynemouth 
branch bad not been guarded similarly to those of the main line. 

It is satisfactory, however, to hear, as stated by Mr. H. A. 
Watson, the general superintendent, in his evidence, that orders 
have been given for double guarding to be provided for these lines 
at this spot forthwitb, and that at the ваше time experiments are in 
progress as to the best form of guarding to be provided. Mr. 
Wateon further states that his company are in consultation with 
their servants as to what other portions of the electrified line call 
for similar precautions, and that at all such places it will be pro- 
vided forthwith. À 

Special rules have also been issued to their servants in connection 
with the electrified lines; and for the protection of their permanent 
way men, india-rubber gloves and mats have been freely issued. 

Special notices calling attention to the danger arising from the 
live rail have also been posted on the electrified portion of the line 
at all level crossings, at all places where trespass is likely, and at 
all places where the servants of the company are likely to be 
working. 

The steps now being taken by the company are, I consider, satis- 
factory, and should undoubtedly tend to fesse the liability of their 
servants coming in contact with the live rail. 

It was noted, however, that at Manors Station it is only at the 
down end, where there are sidings, that the guarding has been pro- 
vided, and that the remainder of the lines between the platforms 
are, with the exception of one spot of only a few feet in length, 
unguarded. At stations there is always a possibility of the com- 
pany's servants having to cross tbe lines, and also a danger of the 
public accidentally getting on to them. I consider, therefore, tbat 
guarding should be provided to all liverails where they pass through 
stations, and the company's attention is therefore drawn to Ше 
advisability of carrying out this further precaution.—I have, &c., 


. P. G. von Door, Lieut.-Col., R.E. 
I concur with this report. 
A. P. TROTTER, Electrical Adviser to the Board of Trade. 


The Assistant Secretary, 
Railway Department, Board of Trade. 


NonTH-EaAsTERN RAILWAY. 


Board of Trade (Railway Department), 
8, Richmond Terrace, Whitenall, London, 8.W. 
July 12th, 1904. | 

Sir,—I have the honour to report, for the information of the 
Board of Trade, in compliance with the order of July 5th, the result 
of my inquiry into the circumstances under which a boy named 
Jonas Whitebead met with his death on Jane 29th, when trespassing 
on the North-Eastern Railway, near St. Peter's Station. 

About 5.9 p.m. оп the above-mentioned day, Whitehead was 
‘found lying across the line about 50 yards on the down side of 


St. Peter's Station. and there appears to be no donbt that his 


death was caused by his having come into contact with the live 


rails used in connection with electric traction on this railway. 
Description. . 


St. Peter's Station, near which this accident occurred, is situated on 
the riverside branch of the North-Ijastern Railway between New- 
castle and Tynemouth. 

The lines through the station are double, and they run through it 
in directions which are approximately east and west, the down line 
being on the north side of the line. 

These lines form a portion of those which have recently been 
fitted for electric traction by the railway company, and there 
are, consequently, two rails, commonly known as live rails. fixed 
in the 6-ft. way, between the up and down lines. Each of these 
rails carries an electric current at a potential of 550 volts. 

There are on the down side of the station some sidings where 
shunting is carried оп, and for the protection of the company’s 
employés engaged in the work, the livo rails at this point have 
been protected by double wooden guards, but these guards cease on 
the down side of the station, a short distance from the spot where 
this accident occurred. 

There is, also, about 250 yds. on the down side of the spot where 
Whitehead’s body was found, a footpath level-crossing. At this 
crossing the live rails are broken, the current being carried across 
by a buried cable, and the ends of the live rail on each side of the 
crorsing are well guarded by double boarding. 

But between the sidings near the station and the level-crossing 
the live rails are not guarded in any way, and it wason this portion 
of the line that the accident occurred. 

The line is enclosed on each side by а substantial stone wall, 
varying in height from 3 to 8 ft., and running alongside the south 
side of the south wall is a footpath which is apparently much used. 

There is a subway under the line almost immediately under the 
spot where the accident occurred. It is understood that there is 
not a public right of way through this subway, but it is stated that 
it is, nevertheless, considerably used by the public. 


Evidence. 


Dr. ALFRED HERBERT Peters states: On June 29th I was called 
in by the St. Peter's station-master to see the deceased. When I 
arrived life was extinct. There were burns on the forearms: the 
left arm more severely so than the right. I consider that death had 
been caused by a current of electricity. The muscles of the left 
hand were quite contracted. It жав a dry day. The deceased when 
I saw him was lying alongside the line close to the spot where I 
believe the accident had occurred. I believe it was about a quarter 
of an hour after the accident occurred that I saw him. I could see 
no discolouration. At the time I arrived the company’s employés 
were endeavouring to restore respiration, but I told them to cease 
doing so as I saw it was hopeless. 

GEORGE Coorer Lowery states: On the day that Jonas White- 
head was killed I was with him. We had been down together by 
the riverside catching crabs, and we then wanted to proceed to our 
homes which were on the other side of the railway. We walked up 
together to the wall by the side of the railway, and we then both 
climbed over the wall at the spot pointed out. We then proceeded 
to walk across the railway, Whitehead being in front of me. I 
think that Whitehead tried to jamp over the first live rail but that 
he tripped on it and fell across the second live rail. He just 
moaned but did not say anything. І did not see any flash or flame 
of any sort. I went up to look at him and I saw him shake and I 
came away again. There was а man at the time under the bridge, 
and I looked over the wall and told him. There was а man staud- 
ing at the time on the bank above the line, and he at once waved 
his handkerchief to the station-master. I then went away, leaving 
the boy lying across the line, and I do not know what happened 
further. I had often crossed the line at this point before, but I 
have never been across since the live rail was fixed; I knew that 
there was a live rail there and that it was dangerous. I do not 
know if the other boy knew that it was dangerous. I have heard 
of other boys getting slight shocks on tbe line. As we had been 
going down to the river that afternoon a man had warned us of the 
danger of the live rail, but we had not gone across the line in 
going down to the river. The last time I crossed the line was last 
summer. 

GEgonGE EDWARDS, fireman, states: I have been 10 years in the 
service of the company, during four and a-half of which I have 
been а fireman. I was on duty on an engine on the line on June 


` $9th. І was at work on an engine which was working a mineral 


train on the down line from Newcastle to Percy main. When we 
were near the end of St. Peter's Btation platform I noticed an 
object lying on the live rail some little way in front of us. 
I called the driver's attention to it. When I saw it we were 
in motion. I pointed it out to the driver, and we at once 
applied the brak3s and brought the train to a stand. When we 
reached the object I saw that it was a boy lying across the live rail. 
Our engine came to rest about 50 yds. beyond him and I then got 
down from my engine and went back. I found the boy lying across 
thetwo live rails. His head was lying over his arm between the 
live rail of the down line and the track rail of that line. His legs 
were across the live rail of the up line and his feet were clear of the 
ground. His body may have been touching the ground between the 
two live rails, but I do not think that he was touching the ground 
outside them. lat once lifted him clear of the live rail and laid 
him on bis back in the 6-foot. Не appeared to me to be dead. I 
noticed marks of burns on both wrists and below the knees on both 
legs. І saw no other marks, and I did not notice any discolouration 
The guard came and joined me, and we tried to restore respiration: 
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but it was no use. I sent a porter away for the doctor, who came 
shortly after I had gone away. It was a dry day. The boy had 
neither boots nor stockings on, and knickerbocker: down to his 
knee. I lifted the boy up by his jacket, and I did not feel any 
shock. 

CHARLER MOBLEY, station-master, states: І am station-master at 
Bt. Peter's Station, where I have been for 44 yeara. On June 29th, 
at 5.9 p.m., my clerk came into my office and told me that somebody 
down the line was waving to me to come, and he thought that some- 
body had got on to the live rail. I at once went down there. When 
I was close to the spot, I saw the fireman and guard lifting the boy 
clear of the live rail. When I first got up to him, there seemed still 
to be life in him, and they started to restore respiration, and I 
still thought that there was life in the boy. Every time the arms 
were extended and brought back again, the boy appeared to me to 
breathe. We went on doing this for about 20 minutes, but the 
sound grew gradually less, and before the doctor came we felt 
sure that life was extinct. Meanwhile, one of the clerks had at 
once run away for a doctor, aud Dr. Peters arrived on the szene at 
5.20. The doctor then examined him and said that he was dead. 
The spot where the boy was found is one which peoole frequently 
use for crossing tbe line, and boys especially do во. On June 27th I 
had to go down three times to frighten toys away from that part of 
the line. There is a subway under the line at thia very point which 
people can and do use, though there is no right of way for the 
public. There ів also а level public crossing a little way to the 
east, about 200 yards from the spot where the a^cident occurred, 
and at that level cro:sing the third rail is protected for about 12 ft. 
on each side of the crossing. 

Mr. Н. A. Watson states: I am general superintendent of the 
North-Eastern Railway and am. responsible for the working of the 
traffic over the electrified parts of the railway. Tue company's 
directors and officials have given careful consideration to the ques- 
tion of avoiding accidents similar to this one, and in view of the 
fact that this is a place where trespass seems very common, we are 
willing to consider the question of taking special ateps to prevent 
it, and so ensure the safety of the public. 


Conclusion. 


A boy named George Cooper Lowery was with the deceased, 
Jonas Whitehead, at the time the accident took place, and he gives 
very clear evidence as to the circumstances under which it occurred. 

Tbe boys had been down together to the river, which is on the 
south side of the line, and in returning to their homes, which were 
on the north side, they climbed the wall on the south side of the 
railway and proceeded to cross the lines. Whitehead was in front, 
and Lowery thinks that he tried to jump the first live rail, viz., 
that of the up line, but that he tripped on it and fell, falling 
apparently across the two live rails. His body was in that position 
when he was found a few minutes later by the company’s servanta, 
апа though steps were taken to endeavour to restore animation, it 
was ineffectual, and a doctor who shortly afterwards arrived on the 
scene pronounced him to be dead. The doctor states that death 
had been caused by the electrical current. The deceased had at 
the time of the accident no shoes or stockings on. 

There is no doubt that the deceased met with his death by 
coming into contact with the live rail when trespassing on the line. 

The point at which the boys climbed over the wall was identified 
by Lowery; the wal) is at that point 5 ft. in height, and there were 
very distinct footmarks on it, showing tbat access to the railway is 
frequently obtained at that point. There were similar marks, too, 
on the wall on tbe north side of the line, where Lowery states that 
they would have climbed over that wall also. It is evident, there- 
fore, from these marks that, in spite of there being a subway, 
tres passer do frequently cross the line at this point, and this view 
is confirmed by the evidence of Mr. Morley, the station-master at 
35 Peter's, who states that people, aod especially boys, frequently 

озо 

I am not prepared—at the present time, at all events—to rccom- 
mend the Board of Trade to cali upon railway companies to guard 
their live rails continuously. Guarding should not be necessary as 
far asthe permanent way men are concerned, and it undoubtedly 
considerably ioterferes with them ia the performance of their 
duties. Bat at all stations, sidings, signal-boxee, and such places 
where shunters, porters, signalmen, and other employés of the 
company may have to cross the lines in the execution of their 
duties, protection should certainly be provided; апа the public 
should also be efficiently protected at stations and level crossings. 

In this case tbe live rails adjoining the sidings at the down end 
of Bt. Peter's Station were already guarded for the protection of 
the shunters, and at the level crossing 300 yds. on the down side of 
the station adequate steps had been taken, as described Above, for 
the protection ofthe public using the crossing. But between the 
sidings and the level crossing there are no circumstances connected 
with the line which, in my opinion, call for the provision of guard- 
ing, either as far as the public or the company's employés are 
concerned.- - 

Special notices calling attention to the dauger arising from the 
live rail have been posted on the electrified portion of the line at 
all level crossings, at all places where trespass is likely, and at all 
places where the servante of the company ага likely to be working. 

Considering, however, that the spot at which this accident 
occurred is one at which trespass appears to have been for some 
time past very common, I consider that onder the altered conditions 
of the line some steps should be taken by the company to prevent 
access being so easily gained to their lines. Similar steps should 
also be taken at апу other spots on the line where trespass is 
common. \ 

I would also recommend that the guarding of the live rails be 


continued throughout the whole length of Bt. Peter's Station, which, 
it wae noted, is not the case at present. 
The company’s attention should therefore, I consider, be drawn 
to these two points. —I have, &c., 
P. G. von Donor, Lieut.-Col., К.Е. 
I concur with this report, 
A. P. TROT TRR, Electrical Adviser to the Board of Trade. 


The Assistant Secretary, 
Railway Department, Board of Trade. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Localisation of Earths. 


Referring to Mr. Blaikie's further remarks in your issue 
of 19th inst., I cannot understand him thinking that any 
of my results published were not what I said they were, 
viz., the direct results of testing by the method which I 
published. The ground was in no care opened anywhere 
until the fault had been located, and the spot where the 
ground was opened was where the fault was found in each 
case. Оп а straightforward job it is possible, from the time 
the men leave the works, to locate the fault accurately in 
two hours, the men employed being the mains foreman, the 
jointer, and his mate; from this, I think, Mr. Blaikie can 
make & comparison of the cost of the two different, systems, 
which will speak for itself. 

Mr. A. J. Howard raises a point which I think will be 
perfectly clear to everybody, viz , the possibility of localising 
a short on a concentric cable by testing from one end only, 
without the use of an independent return cable. The 
system employed at Tunbridge Wells is as follows :— 


(в) 
DP 
The bridge is connected ав before in my fig. 1, with the 

exception that between the cable under test and the terminal 
of the bridge, resistances сапа р areinterposed. The resist- 
ance с is, for convenience, equal to 100 yds. of 1; this is, 
of course, equivalent to 60 yde. of 06, &c. The cable is 
not shorted at the far end, but the short at the fault between 
inner and outer is sufficient. The first test is taken with 
the galvanometer in the position в; this gives the equiva- 
lent on the bridge to, say, 100 yds of 1, or 60 yds. of °06, 
as the case may, according to the size of the cable under test. 
The second test is taken with the galvanometer to earth ; 
this will give a length on the bridge which is equivalent to 
100 yds. of *1 + x, the distance of the fault. The distance 


B—A 
of the fault, x, will work out to 100 f E assuming the 


area of the cable to be 1 sq. in; A and в being the first 
and second readings taken on the bridge. The resistance, р, 
may be necessary in some cases, but not always, as an aid to 
accuracy. 

lt will be noticed in the above tests that the fault is taken 
to consist of a short and an earth, this being the most 
common fault on concentric cables; should, however, there 
be no earth, the inner or outer cable (not both) should be 
earthed at the far end, the outer for preference; the fault 
will then be shown up as if the earth were at the same spot 
as the short. u 

I cannot lay too much stress on the importance of keep- 
ing mains in a thoroughly good state, for if the insulation 
is allowed to become bad at three or four places, it is, in my 
opinion, next to impossible to get any satisfactory result 
when а bad fault comes along, in the way of locating it. 
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. I have not often found it the case, that it is possible to 
repair a fault without jointing in extra cable, as even if a 
fault has only just developed, it is probable that damp has 
got into the cable, and run along it for some distance. 

I do not think Mr. Howard’s arrangement, as sketched, 
would be so accurate as the one I have recommended. 

Mr. Hammett’s suggestion should give good results, pro- 
viding the resistance of the cable is known very accurately 
per yard; but, in my opinion, each of these systems involves 
a great deal of calculation, which is better avoided. 

Я Horace Boot, 
Consulting and Resident Engineer. 


Tunbridge Wells, Augus! 20th, 1904. 


The Telegraph Deficit. 


The writer of the article on the above subject in last 
week’s ELECTRICAL REVIEW has evidently not studied the 
annual returns to Parliament dealing with the finances of 
the Post Office telegraphs. There are three of these returns, 
apart from the Postmaster-General’s annual report, and they 
deal very completely with the capital and annual expenditare 
of the Post Office telegraphs. The figures they contain differ 
widely from those given in your article of last week. 

The total capital expenditure on the purchase of the tele- 
graphs was £10,948,173. The greater part of this, that is, 
more than £10,000,000 was spent previously to the end of 
1874, and the capital account was apparently closed in 
1876. There were, in 1870 and 1871, out of surplus 
balances, and in 1891 and 1899, out of other balances, pur- 
chases and cancellations of stock amounting to 480, 529, 
leaving the capital account at £10,876,644, at which 
amount it stands to-day. The annual interest at 22 per 
cent. is £298,860. 

It is shown in these returns (Parliamentary Papers, 
Nos, 295 of 1902, and 2 and 49 of 1904) that the Post 
Office telegraphs have in two years only presented a sufficient 
balance of revenue over expenditure to meet in full the 
interest on the capital, and those two years were 1870 and 
1871, the first two years of State control. It is also shown 
that since 1884 the actual expenditure has exceeded the 
actual receipts in every year except 1889, 1890, and 1891, in 
which years there were small balances to the good. | 

Even this remarkable record hardly prepares one for the 
astounding deficiency which has been rolled up in 33 years 
of State man ent of the telegraphs. 'This total deficiency 
is shown by the return to be no less than £10,831,920 at 
March 31st, 1903. Adding the deficiency for this year, 
given in the Fiftieth Report of the Postmaster-General as 
£1,282,541, the total deficiency of receipts to meet expendi- 
ture and interest for 34 years becomes £12,114,461. 

During this period, expenditure on sites and buildings 
and on telegraph extension has not been charged to capital. 
The total expenditure of this sort, really in the nature of 
capital expenditure, for the same period of 34 years has 
been £6,300,715. Deducting this from the total deficiency, 
there is в net deficiency on interest and working charges of 
£5,813,746 for the 34 years. 

These figures show that the total capital account should 
stand at about £17,000,000. Interest on this at 24 per 
cent. would be £467,000. The fiftieth report shows that 
there was a net loss on the year’s working, for the year end- 
lng March 31st, 1904, of £301,000, exclusive of capital 
expenditure. In comparison with commercial conditions, 
then, the Post Office Telegraphs were operated last year at 
a loss of £768,000. 


August 22nd, 1904. 


[Our correspondent supplies us with some interesting 
figures, which we are glad to publish as supplementary to our 
article of last week, though we fail to see that they furnish 
any grounds for the gratuitous assumption that we are un- 
familiar with the returns to which he refers. In his anxiety 
to show опг inaccuracy, “ Scrutator states that “ the total 
capital expenditure on the purchase of the telegraphs was 
£10,948,173." This is a form which has become stereo- 
typed even in Postmaster-Generals’ reporta, It was one of 
the objecta of our article to draw attention to the fact that 
this stereotyped phrase was not accurate. The 10 millions 


Scratator. 


was not the purchase price, but the purchase price plus 
subsequent expenditure. In official returns there isan “ &c." 
following “ telegraphs” which our correspondent, in conformity 
with very general practice, has omitted. The ** &c." is not 
unimportant. Ав mentioned in our article, the actual 
purchase price of the telegraph companies was stated by Sir 
William Preece to be £4,989,048. We infer that it is these 
figures which our correspondent describes as inaccurate, 
though we note that he omits to supply others in their place. 
* Scrutator" is quite correct in stating that the capital 
expenditure, substantially as it now stands, was reached in 
a very few years after the transfer. Our brief summary of 
Sir William Preece’s statement of facts, as distinct from his 
expressions of opinion, has probably been misunderstood by 
our correspondent. Sir William Preece did not say, and we 
had no intention of implying, that this capital expenditure 
had only been reached at a much later date, but we think it 
is possible to draw such an inference from our brief sum- 
тагу, and in justice to Sir William Preece we hasten to 
correct it. We did not attempt on that occasion 
to give a complete analysis of the Telegraph Accounts. 
We only desired to draw attention to two essential 
features which we consider of such importance as to take 
this opportunity of repeating them, viz., (1) the very general 
impressign that 10 millions was the purchase price of the 
telegraph companies is erroneous ; and (2) the criticisms of 
the working of the Telegraph Department, which we quoted, 
and those of a like nature based on comparisons with 
similar undertakings on a commercial basis, or with the 
postal service, are unsound. In the latter we have clearly 
our correspondent’s support, though we possibly differ in the 
inferences which may, for practical purposes, be drawn from 
the facta.—Ens. E. R.] 


[A correspondent wants particulars of any apparatus on 
the market for the automatic regulating of a dynamo direct 
driven from a water turbine. | 


THE NEW BOARD OF TRADE 
REGULATIONS. 


Since the Board of Trade issued their Regulations in 1896 
(under the Electric Lighting Acts, 1882 and 1888) for 
securing the safety of the public and for securing a proper 
and sufficient supply of electrical energy, many alterations 
and new conditions in connection with electrical supply have 
been adopted. In particular, an almost universal conver- 
sion from so-called low pressure to high pressure at con- 
sumers’ terminals has taken place, whilst power supply has 
also become very general. In consequence, the necessity of 
amending the above Regulations has commended itself to 
the Board of Trade, and a draft set of new Regulations has 


been prepared for consideration; these comprise :— 


1. L.A.P. (Local authority undertaking in the pro- 
vinces). 

2. C.P. (Company undertaking in the provinces). 

3. C.L. (Company undertaking in London). 

4. L.A.L. (Local authority undertaking in London). 

As these codes do not differ largely, from each other, we 
shall, in commenting on the alterations and additions, con- 
sider them altog2ther, merely pointing out the differences 
when they occur, as if they were taken separately a large 
amount of repetition would be unavoidable, 

Definitions.—The first alteration to be noticed is in the 
definitions of supply pressures. Originally 500 to 8,000 
volts on continuous current systems, and 250 to 3,000 volts 
on alternating current systems, were deemed high pressure 
supplies ; and above 3,000 volts on either system, extra-high 
pressure supply. We now find the following definitions :— 


Low pressure supply up to 250 volts 
Medium is 250 to 650 „ 
High > 650 to 3,000 ,, 
Extra high „ over 3,000 „ 
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A.—RkEGULATIONS FOR SECURING THE SAFETY OF 
THE PUBLIC. 


General. 


In the 1896 Rules, Clause 1 specifies that the pressure of 
supply delivered to any consumer shall not exceed 250 volts, 
except with the express approval of the Board of Trade, 
such approval being only given for special purposes and on 
the joint application of consumers and undertakers, whilst 
further regulations may be prescribed. In the new regula- 
tions the same limitation is made as regards pressure, but 
for special purposes “ it may exceed the limit of low pressure 
but not the limit of medium pressure on the consumer 
undertaking to comply " with certain conditions. 

As the latter are very important, we cannot do better than 
quote them in their entirety. 


(a) Where the supply is for power purposes— 

1. The frame of every electric motor shall be efficiently connected 
with earth. | 

2. The consumer’s wires forming the connections to motors, or 
otherwise in connection with the supply, shall be, as far as 
practicable, completely enclosed in strong metal casiog efficiently 
connected with earth, or they shall be fixed at such a distance 
apart, or in such a manner, that there shall be no danger of any 
shock 


3. The supply to every motor shall be controlled by means of an 
efficient cut-off switch, placed in such a position as to be easily 
handled by the person in charge of the motor, and connected so that 
by its means all pressure can be cut off from the motor itself, and 
from any regulating switch resistance or other device in connection 
therewith. 

4. Switches, efficient fuses, or other automatic cut-outs shall also 
be provided, so as to protect the circuits from excess of current 
and all switches and cut-outs shall be so enclosed and protected 
that there shall be no danger of any shock being obtained in the 
ordinary handling thereof, or of any fire being caused by their 
normal or abnormal action. 

5. A notice shall be fixed in a conspicuous position at every motor 
and switchboard in connection witb the supply, forbidding unautho- 
rised persons to touch the motors or apparatus. 

(6) Where the supply is for arc lamps in series— 

1. The consumer’s wires forming the connections to the arc lamps, 
or otherwise in connection with the supply, shall be, as far as prac- 
ticable, completely enclosed in strong metal casing efficiently 
connected with earth, or they shall be fixed at such a distance 
apa or in such a manner that there shall be no danger of any 
shock. 

2. The supply to every arc lamp shall be controlled by means of 
an efficient cut-off switch, placed in such a position as to be easily 
handled by the person in charge of the arc lighting, and connected 
во that by its means all pressure can be cut off from the arc lamp 
itself, and from any regulating switch resistance or other device in 
connection therewith. Ы 

3. Switches, efficient fuses or other automatic cut-outs shall 
also be provided, so as to protect the circuits from excess of current, 
and all switches and cut-onts shall be so enclosed and protected that 
there shall be no danger of any shock being obtained in the ordinary 
handling thereof, or of any fire being caused by their normal or 
abnormal action. 

(c) Where the supply is for incandescent lamps in series— 

1. The consumer’s wires forming the connections to the incan- 
descent lamps, or otherwise in connection with this supply, shall be 
completely enclosed in strong metal casing, and this casing, together 
with the switches and lamp-holders, if metallic, shall be efficiently 
connected with earth. 

2. Switches, efficient fuses or other automatic cut-outs shall also 
be provided, во. as to protect the circuits from excess of current, 
and all switches and cut-onts shall be so enclosed and protected 
that there shall be no danger of any shock being obtained in the 
ordinary handling thereof, or of any fire being caused by their normal 
or abnormal action. 

Where the supply is for any special purpose other than those above 
mentioned, or where the pressure of the supply exceeds the limits 
of medium pressure, it shall be subject to such other regulations as 
the Board of Trade may from time to time prescribe. | 


(To be continued.) 


THE BRITISH ASSOCIATION MEETING. 


Tuk fourth Cambridge meeting of the B.A. came to an end 
on Wednesday, and, both in point of numbers in attendance, 
and in regard to the interest and importance of the papers 
read, it will rank as the best gathering that the Association 
has had for some years past. The presence of the Prime 
Minister, the convenient situation of the place of meeting, 
und the peculiar connection of Cambridge as a city of 
learning and of education with scientific research, were 
among the factors which led to more interest being taken in 


the proceedings than has sometimes been the case with the 
congresses of recent years. 

The proceedings in the “ Engineering Section (G), and 
also those of the Mathematical and Physical Science Section 
(A), opened on Thursday morning, August 18th. А crowded 
audience assembled to hear the Hon. C. À. Parsons deliver 
his interesting presidential address in the former section on 
invention and the hardships of inventors, and the illustration 
which he produced respecting boring to great depths was 
followed with great pleasure by his hearers. Some 
may have felt that the case put forward was rather an 
extreme one, and not calculated to afford the most 
convincing argument in favour of urgent and drastic 
patent law reform; but the illustration answered the 
purpose of the sectional president, which was to bring out 
in such a way as to appeal to the mind of the general public 
the loss which we may be sustaining by the negligent treat- 
ment which we, аз a nation, mete out to the inventor. 

Mr. A. J. Balfour moved a vote of thanks to Mr. 
Parsons for his address, and said that the patent laws of 
various countries presented subjects of the greatest difficulty. 
He doubted whether we should ever have a perfect system of 
patent laws in any country until the community of civilised 
nations had come to some common agreement as to how 
things were going to be managed. The agreement of 
civilised nations was a plant of slow growth, but not an un- 
healthy one. He did not think that a modification of our 
patent laws would ever induce any pioneer to bore to a depth 
of 12 miles for 85 years. The history of inventors was, on 
the whole, a pathetic one, but the president of Section G at 
least had lived to see his inventions recognised throughout 
the civilised world as of immense value, while he had also 
enriched the world. Our great scientific neighbours in 
Germany desired to express their recognition of Mr. Parsons’s 
labours in the development of the steam turbine, and Prof. 
Schroter was the bearer of the Grashof medal voted by the 
German Society of Engineers. 

The Professor, in a most courteous address, then pre- 
sented the gold medal and diploma to Mr. Parsons on 
behalf of what he said was the largest engineering 
society in existence, its membership being 19,000. Mr. 
Parsons, in briefly responding, said that, when he first 
commenced to work upon the steam turbine, there were 
at least 100 patents in the Patent Office of which they 
did not know, some of them almost identical with the work 
that they commenced upon, and it was not until six years 
later, in a lawsuit, that they were annulled. The first thing 


‘that led him to work in this direction was seeing Sir 


Charles Wheatstone's tiny mirror revolving at 15,000 
r. pm. That gave him the first idea to run at sufficient 
velocity to get efficiency from the steam turbine. 

Friday morning was chiefly given up to a discussion on 
the following papers :—Mr. E. Dugald Clerk, on“ Flame 
Temperatures in Internal Combustion Motors” ; Prof. Н. B. 
Dixon, on “ The Specific Heats of Gases at High Tempera- 
tures" ; Prof. B. Hopkinson, on Exhaust Gas Calori- 
metry.” Other papers taken the same morning were on 
* The Effect of Receiver Drop in a Compound Engine," by 
Mr. J. W. Hayward; and“ Superheated Steam: Throttling 
and Other Experiments,” by Mr. A. Н. Peake. The 
following is a list of the other electrical papers which came 
before G, und which will be referred to in later issues of the 
ELECTRICAL REVIEW :— | 
" Electricity from Water-power," by A. A. Campbell Swinton. 
“The Use of Electricity on the North-Eastern Railway and on 

Tyneside," by C. B. Merz and W. McLellan. 

“ Energy Losses in Magnetising Iron," by W. M. Mordey and A. G. 
Hansard. 

“The Hopkinson Test as applied to Induction Motors,” by Dr. 
W. E. Sumpner and R. W. Weekes. 

“ Distribution of Magnetic Induction in Multipolar Armatures,” by 
W. M. Thornton. 

“ Large Bulb Incandescent Lamps as Secondary Standards of 
Light," by Prof. J. A. Fleming. | 

" Some Investigations on the 10-c.P. Harcourt-Pentane Lamp made 
at the National Physical Laboratory," by Clifford Paterson. 

“The Production of Magnetic Alloys from Non-magnetic Metals,” 
by R. A. Hadfield. 

“ An Electric Temperature Alarm,” by H. Darwin. 

“The Electrical Conductivity of Certain Aluminium Alloys as 
affected by Exposure to London Atmosphere, and a Note on 
their Micro-structure," by Prof. E. Wilson. 

“Testing Alternating-Current Motors by Direct Current," by W. 
Cramp. 
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“The Action of Lightning Strokes on Buildings,” by Killingworth 
Hedges. 


“А New Process for the Protection of Iron and Steel from Corro- 
sion," by В. Cowper-Coles. 


The following is a list of some of the subjects which were 
brought before Section A during the meetings :— 


" The Reaction of the Radiation on а moving Electron," by Prof. 
M. Abraham (Gottingen). 

“On ue Relation of Röntgen Rays to Ordinary Light,” by Prof. J. 

mor. 

Discussion on М” Rays, opened by Dr. О. Lummer. 

“ Recent Work of the National Physical Laboratory," by Dr. R. T. 
Glazebrook, F. R. S. 

Report of Committee on Electrical Standards. 

* On the Effect of Electrical Oscillations in Optically Active Bodies,” 
by Prof. W. Voigt (Gottingen). 

“ Electric Waves along Spiral Wires, and applications to Wireless 
Telegraphy, by Prof. J. A. Fleming, F. R. S. 

" Magnetic and Electric Properties of Nickel at High Tempera- 
tures," by Prof. C. G. Knott. 

" Eddy Current Losses in the Lead Sheaths of Three-Phase Cables,” 
by M. B. Field. 

“ Magnetic Double Refraction of Colloidal Iron Hydrate,” by Dr. 
A. D. Denning. 

" On the Electric and Thermal Conductivities of certain Alloys of 
Iron,” by Prof. W. F. Barrett, F. R. S. 

" A new Apparatus for Producing Magnetic Fields of Force," by 
Prof. M. Hartog. 

“ A probable Cause of the Annual Variation of Magnetic Storms and 
Aurore,” by Dr. W. J. 8. Lockyer. 

" A Correlation between the Electric Conductivity of Air and the 
Variation of Barometric Pressure," by J. Don. 

On the Ionisation of the Atmosphere," oy Prof. A. Schuster. 

Discussion on tbe Radio-activity of Ordinary Matter, opeued by 
Prof. J. J. Thomson, F. R. S. а 

" Properties of Radio-active Minerals,’ by Hon. R. J. Strutt. 

ч a of the Hot Springs of Aix-les-Bains,” by Dr. G. A. 

c 


" Plan ofa Combination of Atoms to have the Propertiesof Polonium 
or Radium,” by Lord Kelvin. 

" Electrical Insulation in V«caum,” by Lord Kelvin. 

“ Electrical Conductivity of Flames," by Dr. Н. A. Wilson, 

“Electrical Properties of Hot Bodies,” by Dr. О. W. Richardson. 

“The Production of Radio- active Surfaces,” by C. E. S. Phillips. 


" The Kinetic Theory: De'ermination of the Bise of Moleculee, by 


J. H. Jeans. 


"Onthe Energy of Steam and Water at High Temperatures," b 
` Prof. O. Dieterici. я di " 


„Dr. Grindley’s Experiments on Steam in the Light of the Ether 
Pressure Theory," by J. Macfarlane Gray. 


Address by Prof. J. Н. Poynting, F. R. S., on Radiation in the Solar 
System. 


Next year the meeting of the British Association will be 
held in Sonth Africa, with Prof. George Darwin as 
president. In 1906 the Association will meet in York. 


WHERE IS THE PLACE OF 
UNDERSTANDING ? 


THE gently ironical address by the Prime Minister to the 
British Association at Cambridge puts once more the question 
of the nature of knowledge, and his text was the change in 
our mental attitude, now that we perceive matter to consist 
of an aggregation of strain centres in the ether. "The idea 
which has led to this is, of course, not new. We do not 
know how old it may be, but the recent work of Larmor and 
the experiments of Crookes, Thomson, the Curies, Ruther- 
ford and others have brought a philosophical speculation to 
be a generally adopted view. М will disappear from dimen- 
sional formule, and with advance of knowledge, all physical 
quantities will be stated, and stated completely, in terms of 
space and time, two purely intellectual conceptions, inde- 
pendent of sensual experience. 

Sir William Hamilton's demonstration of the difference in 
kind of vectors in different directions, and of the meaning of 
multiplying together two things of different kinda, led 
directly to a correct conception of physical dimensions. 
What idea conld Locke have formed of multiplying mass by 
length and dividing it by time, a conception so familiar now 
that one loses sight of ita novelty ? Sir Arthur Rücker 
and his pupils, in convincing us that a physical quantity is 
Dini ne by its dimensional formula, took another step 
orward. 


Mr. Balfour treats as an accepted fact, that the philo- 


sophical intellect is an accidental bye-product of the opera- 
tion of natural selection, and asks how our capacity for 
knowing the universe, conditioned as it is by the limitations 
of such a process, can be trusted to take impressions corre- 
sponding in the slightest degree with any external fact. 

Surely the answer is that the external world is a crude 
misconception. With matter a local accident of the ether, 
and the ether a function of space and time, f.e., of pure 
intellectual conceptions, or modes of thought, or whatever 
else we call them, we must agree with Berkeley that except 
the mind there is nothing to know. The advance of science 
is the advance of intellectual analysis. The mechanism and 
laws of nature are the mechanism of the mind and the 
conditions of its operation, 7.¢., of thought; and physical 
science is ав much a branch of metaphysics as are pure 
mathematics or theology or chess. The branches, it is true, 
differ greatly from one another in the extent to which we 
are able to obtain new combinations and conditions for con- 
templation, and advance in mental analysis is most easily 
made in those branches in which what we term experiment 
is possible. At the same time advance is possible in others. 
Metaphysicians will claim that Hegel and Green have 
enormously developed their subject. Cayley and Fermat were 
largely independent of any physical discovery or experiment, 
and we suppose Dr. Rashdall’s essay in “ Contentio Veri- 
tatis" to be a substantial advance in a certain direction in 
Christology. 

We find that the mind operates along certain lines and in 
certain ways. Some of these have been discovered and 
closely surveyed, and have received names and been mapped 
out; such are the gravitation of matter, the conservation of 
energy, the Pythagorean Theorem. Others have been 
perceived, but cannot yet be exactly defined. The dis- 
tinction between the noble and the ignoble, between matter 
which is alive and that which does not live, the laws of 
prime numbers, and the nature of a man’s duty to his 
parents, are metaphysical problems waiting for exact 
solution. The problems of eschatology, and of the existence 
of the universal mind, may yet succumb to experiment, and 
seem to be hardly farther from опт reach than the ultimate 
constitution of matter would have seemed to Bacon or to 
Locke, 


REVIEW. 


Refuse Disposal and Power Production. By W. Francis 
Goodrich. London: Constable & Co. 168. net. 


In the preface to this work, Mr. Goodrich tells us that he 
places sanitation in the fore-front as the primary object of 
the destructor, relegating the production of power to а very 
secondary place, no matter how valuable an asset such power 
may be. 

He, however, recognises that the zeal of the average town 
councillor in matters of sanitation is short-lived, if improved 
sanitary conditions, resulting from a refuse destructor, mean 
an addition to the rates, and arrives at what, at first sight, 
seems a somewhat paradoxical conclusion, viz., that the 
striking financial success achieved in some towns, where the 
power produced by the destructor is put to such usefal pur- 
poses as sewage pumping, or the generation of electricity, 
discourages its adoption in other towns where no commercial 
application of the power is to be looked for. 

There can be no question but that the possibilities in the 
way of power production by destructors have had consider- 
able influence in popularising this method of disposing of 
town's refuse, and Mr. Goodrich shows no small amount of 
business acumen in adding the words ** Power Production " 
to the title of his book. á 

Notwithstanding the author's preface, we find that power 
production " looms very large on the first page, and occupies 
really а considerable portion of the contents. We do not 
complain of this, as a large number of data are given, com- 
piled from actual tests and records, from which the reader 
may deduce his own conclusions. 

Chapters II. and III. deal respectively with refuse tipping 
on land and at sea, and it is in dealing with this partof the 
subject that the author lets himself go; in more than one 
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place we read: “ Мапу a lovely landscape is blighted by an 
unsightly, evil-smelling, dangerous heap of decomposing 
filth.” ‘ Why," asks the author, “in the name of common 
sense, should the hoarding of filth be reduced to a fine art ? 
. Why devote study to a system which, generally speaking, 
stands condemned from Dan to Beersheba, a system which 
can never be final, and which was recognised as an impossible 
one even before the Christian era?” It ig not so long ago 
that the author thought it necessary neither to go back more 
than about 30 years in the history of refuse destruction, nor 
to go во far afield as Palestine for evidence ; but he appears 
to have since received special information from the latter 
quarter. Beersheba has, however, been in ruins for 
a very long time, and as for Dan, well as it is in 
the land which is always associated in one's mind with milk 
and honey, one can readily believe that refuse tips would be 
“taboo in that region. 

The author seems to have а special grudge against the 
muck-fly. He generally drags it in. Surely it cannot be a 
question of trade rivalry. The fly in its humble way per- 
forms the work of refuse destruction just as surely as does 
the modern destructor furnace; and, if it oes occasionally 
carry disease from the refuse tips, we must not forget how 
much more it has prevented, nor that there are complaints 
sometimes as to the smell from the destructor chimney. 

Two chapters are devoted to descriptions of destructors 
and methods of charging. The descriptions are clear, and 
cover most of the types now in use. Many of these have 
been already described in the ELECTRICAL Revirw, and 
do not, therefore, call for further comment here. The text 
is amply supplemented by illustrations, and the pros and rons 
of top, back, and front feeding are fully discussed. The 
author prefers the method of front feeding by shovel, 
that is, for ordinary ash-pit refuse. Referring to the use of 
hot air for the furnaces, we learn, from p. 67, that experi- 
ments have shown that, with very wet refuse, the fires would 
die out when cold air was supplied to the blowers, but with 
air heated to 300° F. rapid combustion could be main- 
tained. | 
The labour cost in connection with destructors is a very 
important item. It is generally claimed that refuse asa 
steam raiser is equal, on the average, to one-fifth of ita 
weight of good steam coal. Obviously the cost of stoking 
refuse i8, on this basis, five times the cost of stoking coal, 
even assuming the clinkering to be the same per ton of fuel. 

The author does not favour piecework or bonus systems 
unless the supervision is of the best. It tends to “ rushing" 
the fires, with the result that the clinker is too soft for 
utilisation, and is also very offensive. А given weight of 
refuse requires for its proper treatment a certain period of 
time in the furnace, and one defeats the primary object 
of the destructor by offering incentives to “rush” the 
refuge through quickly. 

The average costs per ton for labour are given as follow :— 

Top-feed systems; an average of 85 installations works out 
at 13°54d. Mechanical charging systems; the average of 
nine installations is 14°88d. Shovel or hand feed; the 
average of 25 installations gives 1s. London and district; 
the average of 12 installations works out to 16°0ld. A 
long table of costs in different towns is given, from which it 
is seen that the figures range from 63d. to 2s. 10d. per ton, 
the lowest cost being in connection with hand firing. 

Dealing with combined destructors and electricity works, 
the author believes that much of the opposition on the part 
of station engineers to combined stations is due to the feeling 
that a destructor is not altogether a pleasant adjunct—a 
feeling we are inclined to share with them. 

It is admitted that the steam pressure in refuse-fired boilers 
cannot be maintained so constant as with coal-fired boilers, 
and the author advocates the use of reducing valves between 
the boiler and the main steam header, allowing for a margin 
of, say, 40 lbs. between the two. This method works very 
satisfactorily at Darwen, where the boiler pressure is 200 Ibs. 
per sq. in., reduced to 140 lbs. at the engines. 

A list of 20 combined stations is given, from which we 
see that the number of B. O. T. units generated per ton of refuse 
consumed ranges from 15 to 80. The latter is the figure for 
Warrington, with a Meldrum top-feed destructor dealing 
with 50 tons of refuse per day. The period of time covered 
by this average figure is not given, and it would be 


interesting to know whether it is a test result or a regular 
working output. 

It is impossible, in the space at our disposal, to do more 
than mention many of the points dealt with in this book, 
such as the disposal of residuals, special pointa in design to 
secure high temperature and steady steaming, the best types 
of boiler, &c.; all these are lucidly treated, the author 
freely criticising everything in modern practice which 
does not coincide with his own views, which are vigorously 
expressed. There are close upon 400 pages of letter- 
press, including 98 illustrations, апа while we may consider 
the author a little prolix here and there, we do not hesitate 
to say that the work is a useful addition to the literature on 
the subject, and contains many valuable data not to be 
found in collected form in any other book with which we 
аге acquainted. 

The author, as usual, gives a very complete index. 


——— rr 
BUSINESS NOTES. 
Electrical Wares Exported. 

WEEK ENDING AUGUST 20TH, 1908. WEEK ENDING AUGUST 92300, 1904. 
Alexandria .. .. Value £164 Alexandria .. s .. Value £50 
Amsterdam. ts n Gb »t Teleg. mat... . 
Antwerp 230 Amsterdam -— va 
Auckland .. ee s 210 Auckland 

» Elec, fuse  .. RES 70 Bangkok 
Bahia. as e T" 40 Bombay << ae .. 
ВошЬау 65 Buenos Ayres i oe ee 
Bremen 21 Calcutta ae $3 ee ee 
Brisbane is Elec. machinery .. 


е» ee ee eo $0 
Buenos Ayres . oe .. 126 
Calcutta А А 89 


Cape Town .. ve ae . q . 1,044 
Channel Islands .. - 7 55 
Chemulpo ; е 90 
Colombo 0 

ur 4,038 


"i Telephones .. eo 
Cape Town. Elec. machinery.. 
Colombo. Elec. machinery .. 
Demerara .. ec T 
Durban 64 oe ee 
Уз Elec. motors .. ee 


s East London. Elec. machinery 
Fremantle .. es а= „ 474 Fremantle .. id és ee 
Gothenburg. Teleg. mat. os 42 Hamburg 

Hong kong .. os ea 2 48 Hong Kong .. 


Madras ee ee ee eo 201 Teleg. mat. 


90 
Melbourne .. as ss Vg 40 Madras. Elec. machinery .. 
$$ 9 tons Teleg. wire — Melbourne .. е ds es 
New York .. vs ae vs 25 New York .. ae “з А 
North Atlantic. 81 knots Telcg. Ostend. Elec. machinery А 
cable ee oe ee oe —À Otago.. ee .. oe ee 
Otago... om vs T .. 198 i$ Elec. machinery.. А 
Perth.. T А es 178 Penang. Elec, instruments 
Port Elizabeth oe ee oe 351 Perth ee PES ee ee eo 
" Teleg. mat. .. 1,851 is Elec. instruments .. 70 
Rosario as HE 3% 8 84 n Teleg. mat. E ee 16 
Shanghai .. oe ve eo 298 Port Elizabeth . ià . 189 
Stockholm E" s% ee 21 Rio Janeiro.. oe . 280 
99 Teleg. mat. : ee ae 25 Rosario ee ee ee se 106 
Bydney ee En Y . . 9,068 Saigon “a - is T 83 
„ Teleg. mat. . КОЗ Seychelles. Teleg. apparatus.. 65 
Yokohama .. - «Ф es 49 Shanghai .. oe os .. 481 
Singapore ВЯ ee os 19 
Sydney we us T .. 662 
Tokio. Elec. cable - ee 2,890 
» Elec. tramcar equip. .. 2,599 
i Teleg. mat. a .. 867 
Wanganui .. vd os ss 56 
Wellingtou .. ee ee .. 75 
Yokohama, es es ee ee 16 
Total oe £14,215 Total ee £15,410 
Foreign Goods Transhipped. 
Otago. Telephones .. Value £45 Durban. Elec.goods .. Value £171 
Napier. Telephones .. ee 18 


New Plymouth. Elec. mach’ry 490 
Paris. Elec. machinery .. 102 
Shanghai. Elec. goods.. ка 50 
Sydney. Elec.lamps .. ee 10 


Total s £771 


Replaceable Rail Tread.—A protected replaceable rail 
tread has been in use for some time past on the curves of the Isle of 
Thanet Electric Tramways, and has been found very successful. 
The curves on this company’s lines are very sharp and numerous, 
and heretofore it has been found necessary to renew them about 
every 12 months. It has been found that when the skin of the rail 
has been worn through, the rails are quite soft, and wear away very 
quickly. Mr. Humphries, engineer and manager to the company, 
has designed a rail to overcome this difficulty. A piece of rail of 
6 in. section is taken, sufficient for the outer rail of the curve, and is 

lated with 6-ft. lengths of 2 in. x § in. double shear steel, which 
L extremely hard and of even nature all through. This is fixed to the 
head of the rail by means of counter-sunk steel screws, 9 in. apart, 
the heads being flush with the head of the rail, and the nuts under- 
neath. The whole of this is fixed up to the ordinary 6§-in. rail, 
thus making the running face level, and giving а curve of an 
extremely hard nature on the curve, aleo raising the wheel flange 
above the check of the outer rail, which, in itself, is a great advan- 

e on а sbarp curve. On theinner rail an o section is used 
with a check about 4 in. high, and а good wide groove. We аге 
informed that cars take these curves without noise or grinding, and 
it will be а great advantage to be able to renew the curves without 
taking out the whole of the rail and road-bed. All that will be 
5 be to put in new pieces of shear steel 2 in. wide and 
ё in. , and this can be done without disturbing bonds or fish» 
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Electric Lift and Crane Controllers. — We have 
recently had brought before us a controller, manufactured by the 
Auto-Controller and Switch Co., of Bermondsey Wall, S. E., which 
is claimed to fulfil all the requirements essential to the proper 
control of electro-motors. This controller is especially suitable 
for lift and crane work, as it disposes of many difficulties hitherto 
experienced. 

The “ Auto-Standard " controller will not cut out any resistance 
until the motor actually starts, thus effectually safe-guarding the 
armature of the motor. It, however, differs from other types which 
possess this feature, in that the cutting out operation is not effected 
by a positive drive from the motor shaft, necessitating the controller 
being in the vicinity of the motor, but is operated by electric means 
aud, in consequence, the controller is adapted to be placed in any 
position most convenient to the person installing the lift. 


, 


S 
n . ? 


* 
THE AuTO-STANDARD ELECTRIC LIFT CONTROLLER. 


The Auto- Controller and Switch Co. have devoted considerable 
attention to the improvement of electrically-driven hauling and 
lifting machinery, and claim to have produced a perfectly "d 
and reliable controller, which makes it possible to place a crane of this 
type in inexperienced hands without incurring the risk of injury to 
the motor, the resistance being cut out automatically in every 
instance. Other specialities introduced by the firm, are a simple 
and comparatively inexpensive “ push-button” attachment for 
electric lifts; a combined switch and fuse, enclosed so that a per- 
sonal injury cannot be sustained; and an automatic electric door 
lock, specially adapted for the protection of lift openings, &c. 


Traction Lamps.—We append a few particulars of the 
Sunbeam Lamp Co.'s new traction or car lamp. It is claimed that 
the lamp is well adapted for traction purposes, the filament 
being strongly stayed or supported to withstand the heavy vibra- 
tion to which such lamps are invariably subjected. We understand 


* 


that the lamp is meeting with great favour, and in addition to many 
of the leading tramway companies, the Leeds and Bradford Corpora- 
tion tramways departments have recently contracted for large supplies. 
The company recognises that a trial is the best test of merit, and is 
offering to supply a set of free samples of these special lamps to 
companies running electric cars. Full particulars can be obtained 
on application to the Sunbeam Lamp Co., Ltd., Gateshead-on-Tyne. 


Trade Announcement.—Messrs. В. W. Vicarey & Co., 
storage battery experts, have moved into larger premises, and for 
the future their address will be 91, Foregate Street, Stafford. 


Hookham’s Patent Prepayment Meters.—We have 
received from Messrs. Venner & Oo., 6, Old Queen Street, S.W. 
(sole agents for Messrs. Chamberlain and Hookham, Ltd., the 


patentees and manufacturers), particulars of the above pre- 
yment meter. 16 consists of one of the firm's 


alternating or direct current) motor meters, combined with 


d to overcome 
the difficulty which has previously been experienced in dealing 
with damaged or worn coins; the coin in this case simply releases 
a corresponding check from a reservoir, and the check switches on 
the current during the prearranged period. The checks are in the, 
form of flat disks or small spheres, accurately made to size. on 


а prepayment mechanism. The latter is designe 


In the accompanying figure (the meter being for con- 
tinuous currents), А is the check reservoir, drawn with of the 
exterior removed so as to exhibit the checks. The ch are put 


into this groove from the top and escape one at a time at the 
bottom. в is the slit into which coins are inserted so as to fall into 
the receptacle с. D is a lever projecting through the front of the 
case. After a coin has been inserted and has fallen into o, the 
lever р is moved to the left; the coin standing edgewise in с first 
encounters and lifts the catch x, thus allowing of р being moved 
still farther; it then falls over the edge of an inclined plane r, 
which prevents the possibility of p returning until the coin has been 
discharged into the coin drawer on the left. The forward movement 
of р works a small pusher under the check reservoir which carries 
out a check and drops it into the pivoted beam d. One check is 
sufficient to depress the beam, thus making contact by means of the 
mercury cups H and permitting a supply of current to pass to the 
lamps. Six or eight checks may however remain in the beam, 
allowing the customer to put in eight coins at a time. Each check 
as it falls into the beam passes over and tilts a small weighted lever 
at 1, which is so arranged that if the beam becomes full of checks 
more cannot issue from the reservoir. This in turn prevents any 
more coins being inserted until, under the action of the meter, а 
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Тнк HOOKHAM(4PREPAYMENTI METER. 


check has passed from the beam. The irelease of the checks from 


the beam is effected through the medium of the counting train of 


the meter. One of the wheels carries the crank-pin 7, which, in 
rotating, rocks the connecting rod and lever к к backwards and 
forwards. To the lever к is attached a horizontal bar carrying two 
small vertical screws L L; the whole arrangement forms a kind of 
escapement, the slow to and fro: movement of which releases the 
checks one at a time. The speed of the meter and the wheel train 
ofthe counter are so adjusted that the desired value in electric 
current releases one check from the beam. After escaping from the 
beam each check falls into the check drawer on the right-hand side 
of the meter. The coin and check drawers are secured by vertical 
spring bolts at the back of the meter, which are depressed by the: 
movement of а horizontal bar along the top of the case. The 
screw N, which can, if necessary, be got at from the outside, presses 
down the end of the beam firmly down upon the mercury cups, 
effectually sealing them up and preventing loss of mercury in. 
transit. Different counting trains are provided according to the 
price per unit which is to be charged, and they are stamped 
accordingly. The wheel on the worm spindle may be varied 
according to the voltage of the supply and the constant ofthe meter, 
in the same way as in the firm'sordinary meters, and change wheels 
for this purpose can be supplied. The dial reads up to 999 B. of T. 
units. It will be seen that the prepayment mechanism is of а very 
simple description, and the more important details are, moreover 
capable of adjustment. | 


The South Lancashire Electric Traction Co.— At a 
vacation sitting of the Lancashire Chancery Court on 16th inst., at 
Liverpool, before Mr. Registrar Taylor, sitting as uty Vice- 
Chancellor, а debenture-holder's application was in the 
matter of Krauss and others v. The South Lancashire Electric. 
Traction and Power Co. and others. Mr. Preston, for the applicants, 


886 | THE ELECTRICAL REVIEW. уо. 65. No. 1,896, Avaver 26, 1904. 


said that this was а debenture-holders’ action for the appointment 
of a receiver and for inquiries and accounts. The company did not 
oppose, but the trustees had put in adefence. Mr. Stewart Deacon, 
for Sir William Forwood and Mr. W. В. Barrett, trustees for the 
debenture holders, said the only point his clients made was as to 
the remuneration to which they were entitled. The arrangement 
was for £100 а year each, and as these proceedings might be pro- 
longéd, they wished to have the question of their remuneration 
determined. The Deputy Vice-Chancellor made an order in the 
terms of the proposed minutes, with the addition ofan inquiry as to 
the trustees’ remuneration.— Manchester. Guardian. 


Liquidations.—A winding-up order having been made 
against Shippey Brothers, Ltd., 13 and 14, King Street, Cheapside, 
electrical engineers, &c., the statutory meetings of the creditors and 
shareholders were held on Friday, August 19tb, at the Carey Street 
offices of the Board of Trade, Lincoln's Inn, W.C. Mr. Н. 
Brougham, Official Receiver, reported that the winding-up order 
was made last month on a creditor's petition, but he bad not yet 
had an opportunity of investigating the company’s books. The 
company was registered in December, 1887, with a nominal 
capital of £30,000, divided into 6,000 shares of £5 each, to acquire 
the business of Shippey Bros., electrical engineers and American 
agents, together with the plant, machinery, stock-io-trade, and cer- 
tain patent rights (British and foreign) of Mr. Arthur Shippey. 
That gentleman was appointed managing director on June 9th, 
1888, at a salary of £300 for the first year, £400 for the second, and 
£500 for the third year, with an additional commission of 25 per 
cent. on the net profits after 10 per cent. bad been paid to the share- 
holders. The qualification of a director, with the exception of the 
first directors, was the holding of 4200 in shares or stock of the 
company. Under the articles of association the directors were not 
to beless than threeor more than than seven, but since 1892 Mr. 
Shippcy and Mr. Beckwith had been the only directors. The last 
meeting of the board of directors was held in February, 1892, since 
which date Mr. Shippey had apparently taken the entire control 
of the company's affairs. Mr. Arthur Shippey started trading as 
Bhippey Bros. in1869, and he estimated his yearly profit at an 
average of £400 or £450 down to the formation of the company, 
but there was nothing in the shape of accounts to substantiate that 
estimate. 'The purchase price paid by the company was £8,000, of 
which £100 was discharged in cash and the balance in fully-paid 
shares. Throughout the company's existence no balance sheet or 
profit and loss account had been prepared by the directors. so that 
it was impossible to state the result of its trading. Tbe total 
number of shares issued was 2,412, repreeenting £12,060. On 
March 12th, 1888, the interest of Mrs. A. Yowells in certain patents 
was purchased by the company for £3,000, paid in sbares of the 
company, and on the same date the interest of Mrs. A. P. Lovering 
was acquired in certain patents for £2,000 also paid in shares. In 
1901 an arrangement was made with the Motor Traction Co., of 
Kennington, for the latter company to finance tbis company in con- 
sideration of receiving a proportion of the profits. That arrange- 
ment lasted for about 18 months, and, added the chairman, would 
require to be carefully investigated. The unsecured debts of the 
company amounted to £3,238; there were fully-secured creditors 
for £315, and the free assets were valued at £1,838. In March 
last a creditor obtained judgement against the company for £145 
and costs, and it was in respect of that judgement that the winding- 
up order was made. The company had apparently traded at a loss 
throughout. In reply to a creditor, Mr. Shippey said although 
they had been selling the Ford motor-cars as agents, the agency 
agreement had not yet been signed. The creditors passed a resolu- 
tion for Mr. Percy Mason, chartered accountant, 64, Gresham Street, 
E. O., to act as liquidator, with the assistance of a committee of 
inspection. In the absence of a quorum the meeting of shareholders 
was formally adjourned for a week. 

Creditors of Refuse Destructors, Ltd., are to send particulars of 
their debts, &c., to the liquidatcr, Mr. F. Н. Firth, 249, Dashwood 
House, E.C., by September 15th. 

Messrs. James Lochhead & J. P. Rhodes (The Hudderstield Electric 
Co., Cloth Hall Street, Huddersfield) have dissolved partnership. 
Mr. Rhodes will attend to debts. 

A meeting of the Single Wire Multiple Telephone Signal Co. is to 
be held at Electra House, E.C., on September 26th, to hear an 
acoount of the winding up from the liquidator. 


Book Notices.—“ The Diseases of Electrical Machinery.” 
By Ernst Schulz. London: E. and F. N. Spon. 28. net. 

“ British Standard Tables of Copper Conductors and Thicknesses 
of Dielectric, and Specification for Tubular Tramway Poles.” Nos. 
7 and 8. Interim Reports issued by the Engineering Standards 
Committee. London: Crosby Lockwood & Sons, or the Com- 
mittee. 5s. net. 

" Antologia della Melica Greca.” Del Dr. Angelo Тассопе. 
Collezione di Classici Greci e Latini con note Italiane. Torino: 
Ermanno Locscher. I. 4,50. 

"The Centrifngal Pump, Turbines, and Water Motors" By 
Charles Н. Innes. London: The Technical Publishing Co. 
4s. 6d. net. 

University of London, Regulations relating to Degrees in Arte, 
for External Students. From the External Registrar, South Ken- 
sington. 1904. 


Sales.—On September 13th Messrs. Brackett & Sons will 
sell certain private electric light plant by auction at North Finchley. 
Mesers. Wheatley Kirk, Price & Оо. are offering a stock of electric 
light fittings for sale by tender. Messrs. Р. Huddleston & Co. will, on 
Beptember lst, sell the stock of an electrical engineer by auction at 


ee Some particulars are given among our advertisements 
е у. 


~ 


Notes on Lamps.— Impressed by the ignorance and 
carelessness of electric light consumers regarding the useful life of 
glow lamps, the principles of illumination, &c., Mr. G. Н. Cottam, 
borough electrical engineer to the Hampstead M. B. C., has compiled 
а little booklet on the subject in non-technical language for their 
edification. A number of data are given, with quotations from 
various authorities bearing on the subject. A table from Molesworth 
at the end of the pamphlet shows how gas, oil, and candles pollute 
and heat the air, whilst electric light does neither. 


Catalogues and Lists.—Mkssus. Roycr, Lr». of 
Hulme, have issued a new dynamo and motor catalogue, in which 
ate illustrated and described some of their most up-to-date 
machines. Tabulated information is given regarding the outputs 
and speeds of the different sizes of machines at various voltages. 

Messrs. DRAKB & GonHAM, Lr, of Victoria Street, S. W., have 
sent us а copy of their latest priced catalogue of Nernst lamps of 
the German and English patterns, ceiling and projector types, 
also special reflectors, replacement pieces, &c. 

A price list of Dermatine valves has been issued by the Derma- 
TINE Co., LTD., of Camberwell. Some introductory comments, by an 
expert, on valves for air pumps and condensing plant are followed 
by some very clearly-drawn diagrams of the different valves and of 
the improved guards and grids. 

The ELEcTRIC AND ORDNANCE ACCESSOBIES Co., Lro., have sent 
па one of their,very taking coloured show cards, which bave 
recently been issued in connection with the Stellite S.D. telephones. 
Any interested member of the trade can obtain a copy of the card 
by applying to the company. 

We have received from the бімргЕХ STEEL Сохршт Co., 
Lrp., an ingenious show-card, which will doubtless be very 
useful to the company's numerous patrons. It consists of a flexible 
varnished sheet of moderate size, illustrating a considerable number 
of the well-known Simplex fittings, the rollers for the sheet consist- 
ing of Simplex tubing. 

Mr. Евер. J. Down, of Crutched Friars, E. G., is supplying an 


electric sign flasher for clectric signs, flags, window displays, and. 


general illumination. It consists of automatic rotary switches 
driven by a small electric motor. 

From Mxssns. HoLDEN & Brooke, Lrp., of West Gorton, we 
have received List No. 8, illustrating and fully explaining their 
“ positive flow " hot water system for heating buildings, &c. 

From Мезѕвѕ. FERBANTI, Lro., of Hollinwood, we have received 
а further number of illustrated catalogues; they deal respectively 
with c.c. reverse-current relays, moving-coil instruments, integrat- 
ing and indicating wattmeters, and transformers for use with same, 
also a.c. maximum-current reverse relays. 

A price list of radial battery regulators has been brought oui by 
Messrs. Ernest F. Moy, Lrp. 

The BERLINER TELEPHONE MANUFACTURING Co. is sending out 
some new leaflets relating to its Parlyp:.one " and other telephone 
instruments. 

Messrs. RAINSFORD & Lynes, LTD., of Emily Street, Birmingham, 
are supplying a line of English made lampholders, and a small 
list of prices is in circulation. 


Condensing Plant.—The Wheeler Condenser and Engi- 
neering Co., of Norfolk Street, W. C., well known for their con- 
densing plant, have in hand at present among other work the 
following: — For the Liverpool Corporation at their Lister Drive 
station, two 2, 000-H. . surface-condensing plants, with five water- 
cooling towers; Borough of Southampton, surface-condenser with 
horizontal steam-driven pumps for 10,000 Ibs. steam per hour; 
Belfast Corporation, a similar outfit for 25,000 lbs. steam per hour 
(fifth: installation); Hastings Corporation, water-cooling tower, 
circulating pump and engine (third installation); Bromley Electric 
Light Co., water-cooling tower (repeat order); East Ham Tram- 
way station, similar outfit for 18,000 lbs. steam per hour; for the 
L.C.C. new Technical Institute at Poplar, standard double-tube 
surface condenser with steam-driven Edwards air-pump (testing 
plant for steam consumption); forthe Um Rus Gold Mines, two 
similar plants, each for 10,000 lbs. steam per hour, with oil 
separators; De Beers Mines, Kimberley, two water-cooling towers 
for 40,000 lbs. of steam per hour (repeat order); Sheepbridge Coal 
and Iron Co., vertical condenser with steam-driven air and circu- 
lating pumps for 15,060 lbs. steam per hour; for Richardsons, 
Westgartb, jet condenser with wet and dry vacuum pumps for 
their Tees-side works. The firm also have in hand a number of 
condensing outfits for turbine plants for export to Japan, also plants 
for Jobannesburg, Bangkok, and numerous other export orders. 


Dix-Sandford Patent Starting Switeh.—With regard 
to this ingenious switch, which was described in our report of the 
discussion on Mr. Hunt's paper last week, we are requested to 
mention that it has been patented in Great Britain and abroad by 
Messrs. Sandford & Dix, engineers, 44, Waterloo Street, Birming- 


, ham, to whom all communications should be addressed. 


Annual Outings.—Bamburgh, on the rugged coast of 
Northumbria, was the place selected by the men of the Sunbeam 
Lamp Co. for their outing on the 13th inst. The party was accom- 
panied by the secretary, Mr. T. J. Grainger, and the assistant 
manager of the works, Mr. Н. W. Edmundson. After some excel- 
lent sports, dinner was provided at the Victoria Hotel. After tea the 
prizes were presented to the successful competitors, and toasts 
were given wishing Prosperity to the Company." 

The annual outing of the mains and building departments of the 
City of London Electric Lighting Co., Ltd., was held at Windsor 
on Saturday last, under the presidency of Mr. F. B. Dew, the other 
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departments having already enjoyed their holiday earlier in the 
year. The day started with the cricket match between Mr. Dew's 
eleven and Mr. Moore’s eleven, which was played on the ground of 
the Home Park C.C., and ended in a victory for the former by 30 
rans, the scores being respectively 80 and 50. Dinner was later on 
served at the Liberal Club Hall. Afterthe toasts some of the party 
visited the ('astle and others Virginia Waters, but the majority 
availed themselves of boats and steam launches on the river. 
During the evening а smoking concert was held. 

The works’ picnic of Messre. Ward & Goldstone, of Manchester, 
took place on Saturday, August 20th. A party of about 200 set out, 
and had a very enjoyable day at Lymm. After a cricket match, 
dinner was served at the Farm. The afternoon. was devoted to 
sports. The expenses were entirely covered by the firm, without 
any outside help. | 


Tramway Point Controllers.— Messrs. S. Dixon and 
Son, Ltd., have received an order from the Birkenhead Corporation 
for the installation of their automatic point controller on its 
tramways system. 


Uralite.—There is to be a fire test of: Uralite in a yard 
at 178, Crown Street, Liverpool, on Monday next, August 29th, and 
any of our readers in the Liverpool district who wish to be present 
can do so Ly applying to the British Uralite Co., Ltd., at 50, Cannon 
Street, E.C., or at 10, South Castle Street, Liverpool. 


Bankruptey Proceedings.— There was down for dis- 
posal at the County Buildings, Glasgow, on Tuesday, the examina- 
tion in bankruptcy of J. Pearce & Co., electrical engineers, 212, 
Bath Street, Glasgow; and Henry John Robertson, residing at 52, 
Darnley Road, Pollockshields, Glasgow, bat who is believed to be 
at present furth of Scotland; and John Martin Carr, residing for- 
merly at 3, The Oriels, Shawlands, Glasgow, now at 1, Redcliff Terrace, 
Strathbungo, Glasgow, but who isalso believed to be at present farth 
of Scotland, the only known partners of said firm, ав such partners, 
and the said Henry John Robertson as an individual. Neither of 
the parties appeared, and the examination was udjourned sine die. 

A receiving order bas been made on a creditor's petition against 
J. W. Hunter & A. Clapham (tbe Yorkshire Motor Car and Electrical 
Engineering Co., Leeds). The first meeting and public examina- 
tiou are arranged for August 29th and September 13th. 


LIGHTING AND POWER NOTES. 


Batley.—The Corporation’s abstract of accounts just 
published, shows that the capital р on the electricity 
works, on which interest has to be paid, is £27,933. The loss for 
the eight months, ended March 3186 last, is shown to be £864. 
There has been received by sale of energy under contract (to the Trac- 
tion Co.), £898, and the sale to private consumers hss yielded £361, 
about two-thirds of this being for lighting, and one-third for motive 
power. The tramways undertaking, it appears, has cost £42,870. 
The lines have been leased to the Britieh Electric Traction Co., and 
from August 6th last year to March 31st last, £1,644 was received 
in rent, from the company. The deficiency is set down as 
£168 128. 6d. 


Bradford.—An interesting case of, shall we say, absent- 
mindedness, is brought to light by a letter to the Yorkshire Daily 
Observer, a correspondent complaining that certain public roads in 
his district of the borough are still lighted by means of oil lamps, 
which, to make matters worse, are turned out at 9 p.m. 


Cannock.—At the resumed inquiry into the application 
of the U.D.C. for power to borrow £13,000 with a view to supplying 
electricity for lighting and power purposes within the Council's 
district, it was contended that the opposition was practically one, 
a8 the directors of thecolliery company were also directors of the 
Cannock Gas Co. It was also stated that а canvass of the district 
showed there was a demand by 173 consumers, Mr. Henry Lea, of 
Lea & Bon, consulting engineers, Birmingham, gave evidence on 
behalf of the opposition, and subsequently the inspector visited the 
district. 

Cardiff.—From the report on the E.L. supply depart- 
ment for the year ended March 31st last, we gatber that the total 
income for the year was £29,368, and the working expenditure 
£17,838, leaving a gross profit of £11,530. Interest and sinking 
fund charges, with a small amount for consumers’ deposits, amounted 
to £9,151; the net profit on the year's working being thus £2,379. 
The number of units sold totalled 2,385,472; the number of publ. o 
lamps eupplied was 519, all but 100 of these being arc lamps. The 
Н.р. of mótors connected was 583. | 


Church Stretton.—The U.D.C. has decided to accept 
the gas company's tender for lighting the town for three seatons, 
at £90 per season. In discussing the matter, an amendment was 
proposed that the tender of the Electric Supply Co. should be 
accepted (the cost being £91 a season). The Electric Supply Co. 
were prepared to put in lamps at no extra cost to the ratepayers. 
The gas company, on the other hand, required 12s. 6d. for each 
additional lamp, and as the Council had agreed to have 9 new lamps 
there was а loss to the ratepayers of £5 12s. 6d. on the one item. 
Tbe gas lighting of the previous season had been a failure. 

Continental Notes,—Wo/^r/:'s. in Franre.— From 
etatist ies just published by tue Office of Works in France, it 
_ "ppears that there are in France some 4,600 stations on un- 
navigable streams and rivers utilising 4,900 waterfalls, representing 


+ 


500,000 н.р. Seven d ents have over 1,000 stations each. In 
Isère alone there are 1,049 stations, with an output of 36,700 H.P., 
eight of these giving 16,000 H.P., and one giving 5,000 н.р. The 
largest station isin Savoie, and bas an output of 11,000 н.р. In 
addition, there are 1,500 stations, with an output of 86,000 H. P., 
situated on navigable rivers. The largest of these is in the Rhone 
province, with 5,000 н.Р. 

Belgrade (Servia).—The concession for lighting and tramways 
which was abandoned some years ago has just been taken up by a 
Belgian combine. The power station will contain seven sets giving 
2,000 Kw. 

St. Etienne.—The town has now obtained powers, after a long 
dispute with the local company and the general council of tho 
department, to utilise the River Lignon, and to create a powcr 
station for lighting and power in the district. 

St. Alban (Lozére).—A new hydro-electric station is soon to be put 
into service, only the overhead lines remaining to be placed. The 
generators are by Boucherot, and the fall is 18 metres. The total 
output of the station is 5,000 Kw., and the flow of water is 300 litres 
per second. The installation has been carried out by Breguet & Co. 

Martingalindez (Spain).—A new generating station has been 
placed in service here, situated at 78 kilometres distance from 
Bilbao. The pressure at the generator terminals is 3,000, raised to a 
line pressure of 30,000 volts. The total output of the station is 
3,000 kw., and it isintended to work in parallel with another station 
with an output of 4,500 Kw. under construction at Puentelarra. „ At 
Bilbao the three-phase pressure is lowered to 3,000, and the trans- 
former station provides for an ultimate transmission of 12,000 kw 
A third station of 3,000 xw. is to be provided later at San Sebastian 
All this power is used in Bilbao and district. 


Derry.—The new station for the private lighting and 
power supply will be completed by the middle of next month. It 
is expected that a limited supply will be available this week if 
required. 


Dublin.—On 17th inst., after considerable discussion, 
the report of the Lighting Committee in reference to the extension 
of the plant at Pigeon House station (involving the borrowing of 
£21,000) was formally agreed to by the Municipal Council. 


Dundee.—The details of a scheme promoted by Mr. 
George Balfour, London, for the establishment of an electrical 
power supply company in Dundee, were discussed at a recent moet- 
ing of the T.O. The draft agreement proposed that the company 
should have the use of the streets, so far as necessary for its pur- 
poses. It bound itself not to supply any of the customers at 
present connected with the Corporation supply, and if the Cor- 
poration desired any further special exemptions the company would 
consider these. 


Dunfermline.—In reporting on the proposal to intro- 
duce the electric light into this town, Mr. J. A. Bell (Aberdeen) un- 
hesitatingly advised the Council to come to terms with the Fife 
Electric Power Co. fora bulk supply, in preference to generating 
its own energy. 


Glasgow.—At the fortnightly meeting of the T. C., 
Councillor Willock, the convener, moved the approval of the 
accounts of the Electricity Department, a summary of which has 
already appeared in the ELxzorrnicaL Review. Bailie Barrell, in 
seconding, said he thought the Council would admit, that that 
department of the Corporation had arrived at a very satisfactory 
position. Mr. W. F. Russell did not regard the accounts as satis- 
factory. He did not think the Committee was providing anything 
like adequate depreciation, and, in his view, it should not be less 
than 74 per cent. Mr. Alex. Murray supported this speaker's 
views. | 

Gosport.—There appears a likelihood of the electric light 
being introduced into this district in the near future. The prov. order 
expires in December next; the Provincial Tramways Со. have 
powers to undertake this work, and the Empire Electric Light and 
Power Co. and Mr. G. Vaughan Fowler bave also stated their in- 
tention of applying for powers to carry out the work. 


Hammersmith.—The following statement shows the 
result of the working of the D.C. electric lighting undertaking for 
the year ended March 31st last, together with the figures for the 
preceding year:— 5 

. 1903. 


Revenue, private lighting .. T vs eo £27,149 £221,004 
"T public ligbting xs id is 4,061 3,887 
" meter rents and sundries os “+ 1,495 1,695 
Total ee . £82,125 £27,156 

Total working costs, including public lighting.. 219.276 £16,275 
Interest, ko. - E is x .. 485.91 £5,353 
Sinking fund .. e» ba Е ба ee 5,603 £4,514 
Profit balance for the year. ae 2d oe 41,855 *1 оя 
Inclusive average price obtained per unit 3:53d. y 66d. 
Total works cost per unit .. ЖЕ "P 1*102d. оца. 
Total number of units sold. a os ee 2,223,903 1,786,739 
Maximum load recorded .. ss ad as 1,796 1,320 
Total capita] expended n is "ә oe £2CU,035 £190,329 
No. of 8ұ.р. lamps connected .. ee 85.193 66.224 


The sum placed to reserve now amounts to £2,500, and the 
balance carried forward to next year’s account £3,169. In the 
revenue item sundries, for 1903, is included sums of £325 refunded 
in respect of over-payment of tax and £379 allowance for rates over- 
peid during year ended March, 1902. 


High Wycombe.—The T.C. has decided to enter into a 
contract with the Wycombe Borough Electric Light and Power 


Co., Ltd., for street lighting, provided that the number of arcs be 
increasedifrom 11! to 12, that 279 small lamps be fitted to carry 
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$-ampere Nernst burners giving 70 c. p., that the company provides a revenue of £7,467 was earned, and a total working expenditure of 
photometer for testing the lamps, and that the cost be as follows :— £3,998 incurred, leaving a gross profit of £3,469. and 
19 arcs at £13 each per year; ernst lamps, £3 each. other charges absorb £4,758, a deficit of £1,289 being The 


Kent Electric Power Со. — From a Parliamentary 
Return recently issued, it appears that the Kent Electric Power Co. 
has now ascertained by arbitration the price to be paid for acquiring 
under its Act of 1902, the undertaking of the Chatham, Rochester 
and District Electric Lighting Co. as a going concern. The com- 
pany has also entered into an agreement with the Chatham and 
District Light Railways Co. (which is to take the whole of its energy 
from the power company, not only for ite existing system of tram- 
ways, but also for the Rochester Corporation Tramways and its 
present and future extensions), for the purchase of the whole of the 
plant in the existing power house at Chatham. It has been found 
necessary to abandon the scheduled site for a power station at 
Chatham ; and in order to get the coal conveyed direct from 
the steamers, the company has acquired a site of eight acres 
for the erection of a central station at Frindsbury, with berthing 
facilities for steamers of large tonnage alongside. The preliminary 
installation at this station will consist of about 6,000 н.р. Negotia- 
tions arc also pending for the erection of another power station at 
Northfleet. Many contracts have been entered into for the supply 
of a very large amount of electrical energy to manufacturers and 
others in the locality. The company was instrumental, through the 
Kent Electric Power Syndicate, Ltd., in promoting Jast Bession 
several prov. orders in the county of Kent, and steps are to be 
taken to put these orders into operation at an early date. 


Kingstown.—The Council has arranged a settlement of 
Messrs. Kincaid, Waller, Manville & Dawson's claim for consulting 
work in connection with the Council’s lighting scheme, for the 
sum of £500. The account had been in dispute for a period of six 
years. 


Linlithgow.—At а meeting of the О.О. it was decided 
to apply for a prov. order for electric lighting, and to borrow £3,500 
for the scheme. The proposal is to light Broxburn and Uphall, 
and the estimated cost of the contract is £2,500. 


Louth.—The T.C. has authorised Messrs. Handcock and 
Dykes to prepare the plans connected with the electrical 
installation. 


Mansfield.—At a meeting of the T.C. on the 19th inst., 
the Electrical Committee reported that it had arranged for the 
borough electrical engineer to have sole control of the cremation 
of refuse, and to pay the men employed. The borough surveyor to 
deliver and remove the clinker from the clinker yard. The elec- 
trical engineer to attend the Health Committee meetings as 
required. А sum to be paid to the Electrical Committee in respect 
of these services, of £60 & year. The Electrical Committee to pay 
to the Health Committee 6d. for each ton carted by the former, 
and а similar sum for each ton of coal saved by the refuse 
cremated in the destructor. The Electrical Committee to pay to 
the Health Committee 134. for each load weighed. 

The Committee also submitted а report relating to the first nine 
months’ working of the undertaking, from which it appeared that a 
gross profit of £825 had been made, but interest amounted to £1,784, 
thus leaving a deficit of £953 За. 54d. The number of consumers 
connected at the end of the first quarter was 60, with an equivalent 
of 5,512 8-0.р. lamps, and on March 31st, 1904, 102, with an equiva- 
lent of 7,854 8-С.Р. lamps. The total number of units sold was 
144,978, and tbe average price realised per unit was 3:23d. Тһе 
maximum load was 127 kw. А filtering apparatus has been put in 
to enable the water from the river to be used for the boiler-feed, 
and a new weir has been constructed at the foot of the dam. The 
undertaking completed its first 19 months' working on June 30th. 
The accounts show very satisfactory resulte, which reflect great credit 
on both Mr. E. Holcombe Hewlett, the borough electrical engineer, 
and the consulting engineers, Messrs. Robert Hammond & Bon. 
The works costs were 1d. per unit, and the total costs were 1°70d. 
per unit on an output of 177,658 units. The works were designed 
for supplying energy to the tramway company as well as for private 
lighting and power, but the construction of the tramways has not 
yet been completed. 


Newcastle-on-Tyne,—The question of extending the 
electric lighting in Newcastle streets has been under consideration 
by the Lighting Committee. It was decided to ask the Tramways 
Committee at what price it would be prepared to supply the 
current. 


Pitlochry. — A public requisition has been promoted 
asking the consent of the trustees of Мт. С. F. Barbour, of 
Bonskeid, to the utilisation of the water of the River Tunnel 
in connection with the proposed introduction of electric light 
into Pitlochry. The adoption of the scheme, it has been pointed 
out, would enhance the attractions of Pitlochry as a summer resort. 


Plymouth,—At the L. G. B. inquiry held on August 18th, 
relative to the application of the T.C. for a loan of £20,000 for 
electricity purposes, and £4,460 in respect of the refuse destructor, 
it was proposed to add a 500-xw. steam alternator, Lancashire 
boilers, and automatic stokers to the electricity plant. There was 
no opposition. 

Radcliffe.—The electricity supply of the town for 
lighting purposes was brought into use on Friday last, the Market 
Hall and other public buildings being illuminated. 


Rathmines.—The accounts of the U.D.C.’s electricity 
undertaking for the year ending March 31st last, show that а gross 


total output was 511 761 units, the maximum demand 299 XW, and 
the number of public lampe 108 arcs, and 350 incandescént. 


Ravensthorpe.—Mr. Woodhouse, engineer to the York- 
shire Electric Power Co., has had an interview with the District 
Council to explain the terms оп which the company would be pre- 
pared to supply electricity to the Council in the event of the latter 
obtaining a provisional order. He suggested an agreement similar 
to the one concluded with the Mirfield Council. The latter Council 
felt it could not expend the necessary £8,000 or £9,000 in order to 
supply power and light to everybody in the district. It had, there- 
fore, agreed only to take electricity for light and for small users, 
leaving the company to supply the large consumers. The Council 
prone to consider the matter and communicate with Mr. 

опве, 


Rawtenstall.—At a recent meeting of the Trades and 
Labour Council a resolution was unanimously passed strongly dis- 
approving of the action of the T.O. in engaging to take a supply of 

tricity from а company, and repeating the short-sighted policy 
which has put all the remunerative services, such аф trams, gas, and 
water, into the hands of companies. i 


St. Annes-on-Sea.— The financial result of the last 
year's working of the Council's electricity nem ended 
March 31st, 1904, was as follows:— 


1904. 

Revenue, private and public lighting .. £8,644 22.866 

M traction purposes, including 
meter rents and sundries ee 2,861 по tracticn 69 
Total £6,505 £2,935 

Total working costs, * public 
lighting .. T ee 43, 204 £1,416 
Interest oe ee ee ee ee ee £991 о £791 
Binking fund ЕЕ &855 &699 
Balance transferred to depreciation fund. £l ‚555 £30 
Total works cost per unit 1:584. 218d, 
Inclusive average price obtained per unit . 8 224d. 4:524. 


The number of units sold is :--For traction, 293,481; public and 
private lighting, 190,511; total, 483,992; lamps connected in 
equivalent 8 C. p., 14 ‚033; number of consumers, 249 ; maximum load, 
401 Kw. 


Sheffield.—The following are the revised rates for power 
ge which are to take effect from December 26th next :— 


1. For all power used in motors driving конк але: pas. 
senger lifts, and similar machinery га 2d. per unit. 
2. For other motors IId. ба 
8. To consumers satisfying the general mana as ‘to the - 
continuous running of their motors throughout the 
whole of the working hours of each day, whose con- 
sumption does not exceed 5,000 units per annum 1id. $i 
4. To consumers complying with clause 3, whose consump- 
tion exceeds 5,000 units per annum 1d. 
5. From the above rate of ld. per unit, discounts will be allowed as follows :— 


10,000 units per annum 10 per cent. 
15,000 99 э ee es se ae ee ee 9,9 
‚000 " " 19 % 
50,000 to » ee ee 20 50 
100,000 „ LL) * 26 ” 
250,000 „, " e 80 „, 
500, 000 97 97 ee ee ‚е ae, ee ee 85 1$ 
150,000 ,» ө ee Б ee ee 40 oe 


All accounts will be rendered at the fixed price per unit, and the discounts 


will be credited according to the consumption at the end of every half-year, in 


September and in March. 
This should be read in conjunction with our note on the same 


subject in last woek's issue. 


Swadlincote.—The U.D.C. has resolved to орроєе the 


application of Mr. G. Vaughan Fowler, of Warwick, for a prov. 


er for electric lighting. 


Tewkesbury.—The Tewkesbury Gas Co. has given notice 
of its intention to apply for a prov. order to supply electrical energy 
throughout the borough. 


Walthamstow.—The result of the year’s working. of the 
municipal electric light undertaking, ended March 31st, 1904, we 


give below, with comparative figures of the previous year’s 
operations :— 


1904. 1908. 
Revenue, publie ИЕП ting £9,191 £6,476 
"T lic lighting Ms 9,982 2,548 
ʻi 1505 rents and sundries.. 1,049 1,104 
Total £13,172 £10,128 
Total working = including public 
lighting .. £4,668 £3,654 
Interest oo ewe 5. 28,003 - а £1,563 
Sinking fund s за ee £2,505 £1 ‚905 
Applied to relief of rates . £3,001 Carried forward £8,006 
Total works costs per unit 1:874. 16164, 
Inclusive average price obtained per 
unit vs .. 3 88d. «484. 
Total number of units sold 814,187 642,423 
Maximum load recorded 600 kw. 406 Kw. 
Total capital expended ‚ £112,475 £75,521 


The increased cost of fuel accounted for ‘04d. per unit increase in 
cost of generation. Three additional gas pred ucers were in operation, 
making five in all, and reductions both in the prioe for pri aud 
public lighting were made during the year. 


Wolverhampton.—An interesting little ceremony took 
place on Friday evening in last week, when the chairman of the 
Electric Lighting Committee turned on the electric ligbt in Tetten- 
hall Road. Hitherto this main thoroughfare has been lighted with 
A Чогу дө In future it will be illuminated by 33 Nernst lights, 

of 75 О.Р. 
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MESSRS. SIEMENS BROTHERS & С0,$ NEW MANUFACTORY 
Е АТ STAFFORD. 


(Concluded from page 304.) 


BETWBEN the fourth and fifth bays, i. s., at the approximate 
centre of the building, is situated the Sturtevant fan, by 
means of which fresh air is drawn in from the external 
atmosphere through a large duct, and distributed throughout 


portable tools are employed. The latter comprise portable 
drills and slotting machines, driven by electromotors, which 
receive their supply of motive power through flexible con- 
nections, with plugs and sockets. The bay is traversed by a 


EXTERIOR OF WORKS FROM SOUrE-HAS T. Сооглна Ронр IN FOREGROUND. 


н 
w 


the machine shops айа the erecting and testing shops. In 
winter the air is heated by being driven over pipes heated by 
the exhaust steam from the engines, and part of the air is 
fresh drawn from the exterior, whilst part is- re-circulated. 
. The fan is driven by a direct current motor. 
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25-ton electric travelling crane. Heavy generator frames, 
bed-plates, &c., are bored and turned in this bay, and large 
commutators are machined. 

The next bay is used for the winding of armatures of 
medium size, and the building of commutators; above 


t 2 4.4 


. MacursE Внорв: Bay No. 5. 


The fifth bay is devoted to the heaviest descriptions of 
work: in this аге to be found a boring mill capable of 
taking in work 30 ft. in diameter, 6-ft. and: 12-ft. boring 

` mills, large radial and other drills, and a bed on which 


there is a gallery in which armature coils are wound on 

formers, and armatures under 9 inches in diameter are 

wouud. The larger armatures are built up and wound in 

the seventh bay, of which we give two views, looking from 
Р 
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the middle towards either end. In this bay were numerous 
armatures in course of construction for direct current gene- 
rators'and motors, stators and rotors for! induction” motors, 
stationary armatures for alternators (of which an especially 
large example is visiblejiin the background of; the adjoining 


ARMATURE SHOP (Bay No. 7), LOOKING EASTWARDS. 


view), and large commutators, Most of the dynamo arma- 
ture winding is done in the western half of the bay, and 
here there is à vacuum tank for rapidly drying the arma- 
tures. A specially interesting machine seen in this depart- 
ment was à dynamo built for coupling direct to a Parsons 
steam turbine, in which 
a special winding is 
employed in conjunc- 
tion with a  slotted 
core. We are informed 
that ,exceptionally suc- 
cessful results have 
been obtained by this 
means in the elimina- 
tion of sparking at the 
brushes with varying 
loads, a trouble which 
has hitherto manifested 
itself to an unpleasant 
degree in machines 
of this class, 
The eighth bay is 
devoted to presses for 
stamping core plates 
for armatures and 
transformers, for which 
all the punches and 
dies are made in the 
toolroom. Here, also, 
there is a plant for 
drawing down copper 
wire and strip for 
armature winding, &c., 
and for  commuta- 
tors. Just outside 
the building at the 
middle of this bay 
is an annealing fur- 
nace heated by water gas, for the treatment of core plates, 
&c., and copper wire. 

А covered way between the machine shops and the erect- 
ing shop provides for the transport of wound armatures and 
field magnets from one department to the other without 


exposure to the weather. The erecting shop is shown in one 
of our illustrations on this page, the testing shop and packing 
shop being in the'background. A variety of machines were 
in‘coursefof erectionjin this department, the most noteworthy 
being large iron-cored and’ air-cored alternators of imposing 
dimensions. The disk 
armature of one of the 
latter was approaching 
completion, and may be 
seen in the illustra- 
tion, suspended from 
the travelling crane. 
This machine is des- 
tined for Ealing. The 
building is divided 
into three bays, of 
which the north bay 
is mainly utilised for 
the storage of small 
parts required in the 
adjoining erecting 
shop, the middle bay 
is used for assembling 
large machines, and 
the south bay for those 
of smaller dimensions. 
A standard-gauge 
siding runs across each 
end of the building, 
that at the east end 
being sunk below the 
floor level to facili- 
tate the dispatch of 
machines when 
packed, 

The testing shop 
we have already 
briefly described in 
connection with the power generating plant. It is equipped 
with all the necessary apparatus for testing machines of 
every description. We give a view on the next page 
showing а number of machines on the test-bed, including 
a direct-current generator for the Reading Corporation, 
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ERECTING SHOP. 


The packing department occupies the east end of the 
building, and a large roofed packing-case store has been 
erected ontside the main building. A self-propelling steam 
travelling crane plies about the yards, and is found a very 
useful machine for shunting wagons and, handling goods. 


„э 


Vol. 55. No. 1,396, Асаовт 26, 1904.) 


THE ELECTRICAL REVIEW. 


341 


The gas} plant, which was supplied {by Messrs, R., & J. 
Dempster, is operated on the Dellwick-Fleischer system ;' it 
is situated between the offices and the machine shops, and 
includes aismáll gas-holder: 


> 


ARMATURE SHOP: WINDING 3-PHaSE MOTORS. 


Mention should be made of the telephone service provided 
throughout the works, on the intercommunication system, 
and of the highly efficient fire brigade organisation, the 
members of which belong to the works'staff. The brigade is 
kept up to the mark 
by frequent fire drills, 
and occasional false 
alarms to test its 
readiness for instant 
action, and so well are 
the duties performed 
that the brigade has 
already carried off 
several prizes in com- 
petition with other 
similar — 7 4 nisations. 

e foregoing 
dens an, brief 
though it be, it will 
be seen that in their 
new. engineering 
works Messrs. Siemens 
Brothers possess the 
means of turning 
out electrical 
machinery of any 
size and description 
that they may be 
called upon to con- 
struct, while the 
arrangement and lay- 
out of the plant are 
such as to ensure the 
maximum of efficiency 
and economy, com- 
bined with rapidity 
in the execution of 
orders. Having regard to their high standing in the 
electrical world, we have no doubt that there will be no lack 
of opportunity for their staff to demonstrate their capabilities, 
and under the improved conditions now obtaining, they will 
have no difficulty in maintaining the reputation which they 


B 


have so long upheld for thorough workmanship and sound 
material. We may conclude by expressing our good 
wishes for their prosperity, and our appreciation of the 
courtesy of all the members ‘of their staff with whom we 
have had the pleasure 
to deal in the prepara- 
tion of this article, 


Electricity in 
Mills and Coal 
Mines.—In the United 
States, according to 
Mr. Sidney B. Pain, who 
addressed a meeting 
of the National  Asso- 
ciation of Mill Managera 
at Manchester the 
other day, the  elec- 
tric drive іп textile 
mills has passed the 
point where its utility 
and advantages сап 
be questioned. Amongst 
its advantages are 
reckoned greater  re- 
liability апа facility 
for enlargement or 
rearrangement. The 
cost of power is 
generally the first 
objection ^ raised to 
the purchase of elec- 


— ' tricity. It is assumed 
— that the central sta- 
Liu tion cannot com- 


li 


pete with the mill 
in that respect. That, 
however, does not 
necessarily follow; 
in fact, Mr. Paine con- 
tends that the reverse 
should be true. Wherever 
the electric drive, he 
says, has been used by manufacturers who had previously used the 
mechanical system, they have, without exception, remarked upon 
the steady and uniform speed which has resulted. That steady 
speed must tend to greater production, improved quality, and less 
repairs to machinery. In the present age of competition, the pro- 
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Testina SHOP. 


vision of a central power statien frees the manufacturer from the 
consideration of all questions connected with the generation of 
power, and, to that extent, enables him to devote his energies more 
efficiently to his business. If he purchased his power from a central 
station, fluctuations in the price of coal, and-kindred questions, 
caused him no anxiety, 
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rA NATAL THREE-PHASE TRANSMISSION 
PLANT. | 


AN interesting example of the increasing application of 
electricity in South Africa is afforded by ап installation of 
three-phase transmission by water- power, which is in 
successful operation on the tea estate of Messrs. J, L. 
Hulett & Sons, Ltd., at Kearsney, Natal. 

The Kearsney estate is about eight miles from the Stanger 
station of the Natal North Coast Railway, there being a 
light railway of 2 ft. gauge connecting it therewith, 

The planting of tea started in 1878, and at the present 
time there are some 2,000 acres under cultivation, out of a 
total of 7,470 acres, all of which is good tea-growing soil ; 
the coil is of more importance than the climate, and thus 
the area is restricted, as stiff sandy soil is found most suitable, 

The annual output of tea in this Colony is about 14 


Power Station, showiag Flume. 
Three-phase Motors. 


THREE-PHASE PLANT IN A NATAL ТЕА Factory, 


million lbs., and the imported tea works out about the same, 
there being no export trade. Messrs, Hulett & Sons produce 
about one million lbs. per season, which lasts from Septem- 
ber to June, while the greatest output in any one day was 
10,370 lbs. The leaf is brought into the factory by coolies 
twice daily, in sacks containing about 30 lbs., and, on an 
average, 24 hours later it is ready for sorting. 

Turning to the electrical plant, a pleasant ride over hilly 
country, through the tea fields, brings us to the generating 
station, some 3} miles from the factory, and situated on the 
Umvoti River, from which the power is derived. Messrs. 
Hulett & Sons are to be congratulated on being the first in 
Natal to put to use Nature’s own power for three-phase 
electrical transmission, and were it not for the fact of the 
„dry seasons“ in South Africa, there is no doubt that many of 
the rivers could well be harnessed. The river at this point 
is about 100 ft. above the sea level, whilst the factory is 900 
ft. higher. The overhead line to the factory is carried in a 

traight line over the hills, rising at one point 1,000 ft. 


above the generating station, which is shown in one of our 
illustrations. The construction of the dam, race and flume, 
as well as the building of the station, was carried out 
by Messrs. Hulett & Sons, under the supervision of Mr. A. 
Head, now district engineer to the P.W.D., at Durban. 
The dam wall is built of concrete, the proportions being 
8 to 1, and is 170 ft. wide by 10 ft. high, tapering in 
thickness from 3 ft. 6 in. to 2 ft. 

The height of water in the dam is 4 ft. above the original 
bed of the river; the intake gate is 12 ft. wide and the 
slnice gate is 8 ft. sq. The race took six months to 
cut through, as one-third of it was through boulders, 
necessitating blasting operations; its length is 3 mile, with 
an average width of 20 ft., the water depth being 24 ft., and 
the difference in level between the dam and the open flame, 
which is 244 ft. long. being 2 ft. The electrical plant was 
installed by Mr. С. W. Sully, of Durban (Messrs, Siemens’s 
agent), at a cost of £4,500, and the total cost of the whole 


Three-Phase Generator, 
Interior of Drying Chamber, 


scheme was £8,000. In the generating station there is 
installed at present one turbin^ set, and ample room has 
been allowed for two more sets, which will probably be put 
down later, there being an available 300 н.р. in the river in 
the**dry season," With the possibility in view of extending the 
present light railway and electrically equipping it, there are 
hopes of using the power to its fullest advantage. The 
turbine was manufactured by the Smith-Vaile Co., U.S. A., ів 
of 136 H. p., and has two 18-in. wheels fixed to horizontal 
shafts, enclosed in a wrought-iron case 6 ft. in diameter, of 
ample capacity so as to prevent any direct flow of water from 
the tank to the wheels, and ‘to allow of all sand being 
deposited at the bottom of the casing. & belt-driven Ball 
governor controls the flow of water to the wheels by means 
of two metal sleeves, which cover the entrance to the cylin- 
drical guide blades. These cylinders are worked by racks, 
manipulated by gearing outside the turbine casing on which 
the governor is fixed. The gearing has two pawls which 
are kept.constantly in motion by the belt which drives the 
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governor, the function of the governor being simply to 
decide which of the pawls shall engage in the mechanism 
when there ів any variation in the turbine speed, and its 
operation has proved very satisfactory. The turbine is 
situated 15 ft. below the water level of the intake, and is 
connected to it by means of a vertical pipe 4 ft. 8 in. in 
diameter. 

The level of the water in the tail race is 15 ft. below the 
level of the turbine, making a total working head of 30 ft., 
the discharge pipes, of which there are two, being 2 ft. 7 in. 
in diameter. 

The three-phase 100-K w. generator is by Messrs. Siemens 
and Halske, giving 11°6 amps. at 5,000 volts, at 500 r.p.m. 
and 50 cycles per second ; it is star connected, and of the 
usual rotating field type, connected to the turbine shaft by 
means of a flexible coupling. The exciter is of the multi- 
polar type, shunt-wound, giving 50 amps. at 120 volts, and 
is coupled direct. The switchboard is of very simple design, 
all live parts being at the back, with a small transformer for 
reducing the current to the instruments. There are two 
regulating resistances, one being in the exciter shunt and the 

other in the generator field, the reason for this being that 
the exciter is also used for local lighting. The overhead 
lines are carried on solid-drawn weldless steel poles, 30 ft. 
in height, spaced on an average 40 yards apart, and are 
supported by triple petticoat porcelain insulators, two 
being fixed to a cross-arm and one to the top of the pole. 
At all cross roads an efficient wire guard is fixed below the 
mains. The three wires are of No. 6 gauge, and carry the 
current at 5,000 volts to the transformers at the factory. A 
telephone line is also carried on these poles about 3 ft. below 
the mains, the wires being“ staggered” from pole to pole to 
avoid induction effects. Lightning arresters of the Siemens’ 
“Wurtz” type are fixed at each end as well as at other 
points along the route, and at the generating end the neutral 
wire is also protected by an arrester. So far very little 
trouble has been experienced from lightning, and in view of 
the severity of South African storms, this speaks well for the 
selection of the plant. Its simplicity is such that it only 
uires а coolie to look after it. The single-phase Siemens 
and Halske transformers are three in number, 30 kw. 
each, reducing the pressure from 2,845 to 70 volta, and are 
*gtar" connected, thus giving a difference of 120 volts 
between any two wires for driving the motors and lighting, 
the neutral wire not being utilised. The machinery is belt- 
driven off different lines of shafting by motors of various H. P., 
the shafting generally being so arranged that different 
lengths may be coupled together should any of the motors 
break down. | 

The factory is built of brick, 240 ft. long by 75 ft. 
wide, and is four stories high. All the upper floors are used 
for the “ withering " where hessian is stretched on racks to 
receive the leaf, the area offered in all being about 600,000 
sq. ft.; 1 lb. of leaf calls for 9 вд. ft. of withering space, 
and on an average 12 hours is required for this process. 

Three Blackman fans, 4 ft. in diameter, assist the 
* withering " by drawing the hot air over the leaf from the 
drying chamber; these are driven by a 25-H. P. motor, which 
also drives two of the rollers of Jackson's Rapid type, made 
by Marshall & Sons, Gainsborough. Other five similar 
rollers and one Davidson’s (open top) are driven also by а 
25-H.P. motor. 
tion of the main motor room. The rolling process takes 
abont 45 minutes, after which thé leaf is sorted in its green 
state by two Davidson's mash sorters, driven by the 25 H.r. 
motor; the leaf is then taken to a room 45 ft. sq. for 
the oxidisation process, which takes anything from three to 
six hours in a temperature of 70°, From here the leaf is 
taken to the drying chamber, а room 90 ft. by 75 ft., con- 
taining two Jackson's 72-in. Venetians and one Paragon, also 
four Davidson’s downdraft Siroccos and one Gibbs and Barry 
drier. "These driers turn the leaf over several times, and the 
process is assisted by small fans drawing hot air from the 
furnaces in connection therewith. The mechanism of these 
driers is driven by а 25-H.r. motor, which also works two 
saw-benches, After the drying process the tea is sorted by 
two Davidson's sorters; the coarser qualities are then 
passed through Jackson's breakers, driven by a 5-H.P. motor. 

In addition to the main building there is a carpenter’s shop 
with a 5-H.P. motor driving two planing machines, a lathe, 


The two motors are shown in our illustra- 


circular and band saws, and a workshop and smithy with 
a 23-H. . motor driving drill, lathe, hack saw, shaping 
machine, &c. | 
All the motors are of the usual induction type, supplied 
by Messrs. Siemens & Halske, but they have no slip rings 
attached to the rotor, in place of which they are fitted with 
a centrifugal switch mounted on the shaft and controlling 
two windings in the rotor. To start the motor it is thus 
only necessary to close the main switch; the motor then 
starts with its two rotor windings in series, and as the motor 
attains a certain speed the centrifugal switch comes into 
action, and puts the two rotor windings in parallel. 
The factory is lighted throughout by 55 16-с.р. lamps, 
and sir J. T. Hulett's residence by 152 16-с.р. incandescent 
and three arc lamps, the wiring being evenly balanced on 
the three phases. The lighting mains to the house are 
carried overhead for a distance of 200 yards from the 
factory, the road being lighted by lamps carried on brackets 
fixed to the poles. We are pleased to acknowledge our 
indebtedness to Messrs. J. Т. Hulett & Sons, and to their 
factory manager, Mr. С. A. Hopkins, as well as to Mr. С. ҮҮ. 
Sally, the electrical contractor (who accompanied our repre- 
sentative to Kearsney) for the information so readily given, 


. and for the facilities in obtaining photographs of the plant, 


TRAMWAY AND RAILWAY NOTES. 


Brooklyn.—Commencing in December next, consider- 


_able improvements are to be made in the electrical equipment of 


the Rapid Transit Co.’s line. Many of the old and evil-smelling 
cars are now being rebuilt, the chief point in the reconstruction 
being the provision of a fireproof flooring and better seating 
arrangements. А correspondent writes :— 


The system of control adopted is the Wéstinghouse unit switch group control, 
recently described in your pages. Each motor car is equipped with two 150-н.Р. 
motors. Trains are usually made up of five cars, consisting of three motors 
and two trailers, giving н.р. per train, This power gives а maximum train 
speed of 42 miles per hour. The trucks have been designed especially with & 
view to afford smooth running, and the brake mechanism has been arranged to 
give easy stops. Emergency valves have been placed in each car, so that the 
train can be stopped from the platforin or any part of the interior of ahy car. 
A new type of gate has been applied, making it easier for passengers to enter 


_or leave the train. All cars are now being coupled together with automatic 


couplings. All cars are equipped with fire extinguishers of the most modern 
type, and these are regularly inspected. 

Bury.—In April last the Tramway Committee decided 
that the laying of the lines should be done by direct labour, and 
not by contract. The work has now been completed—so the borough 
engineer (Mr. Bradley) now reports—at a considerable saving in 
the cost. The Committee have determined that the whole of the 
lines in the borough shall be laid on the same system. 


Continental Notes.—/aris—The cost of the recent 
extension of the Paris-Orleans Railway Co., on which electric trac- 
tion has been in service since the middle of July as far as Juvisy, 
some 15 miles В-Е. of Paris, amounte to over а million sterling. 

It is announced that the Paris-Metropolitan Railway Co. will 
open their No. 3 line some time in October next. This line runs 


from Courcelles to Pl. Gambetta, and passes the Opera and central 


boulevards. The No. 4 line, running N-S, has been started at the 
Rue de Rennes. It will pass under the Seine in a tunnel to be 
started this year close to Pont St. Michel. 

St. Georges de Commiers (Ise re). — Some successful experiments 
have lately been carried out оп a 500-н.р. locomotive supplied with 
four motors, insulated for 1,500 volts. These are used two in series, 
and the line tension is 2,400 volte. [ 

Schlucht (Coté d'Alsace).—The tramway service has just been 
opened, and the first car mounted the 8 per cent. grade (length, 
6:5 kilometres) in 20 minutes, descending within 25 minutes. Three 
independent brakes are used—air, electric and hand. The cars 
carry 20 passengers. The extension over the German frontier will 


. goon be undertaken, and the grades will necessitate the use of rack 


and pinion. 

Villefranche (Pyrences).— The Midi Railway Co. are asking for 
tenders for the electrical equipment of а new line of meter gauge, 
over а length of 57 kilometres. Direct current and single-phase 
methods will be considered, and waterfalls are available in the dis- 
trict for generating power. The grades do not exceed 6 per cent. 
ere must be 35 kilometres per hour over grades and 45 on 
the level. 

Switzerland.—The Feutlle Fédérale Suisse, of August 3rd, contains 
the text of a decree granting a concession for the oonstruction and 
working of a narrow gauge electric railway from Schöftland to 
Sureee. The cost of the work is estimated at 1,520,000 fr. (about 
£60,800). The Feuille may be seen at the Commercial Intelligence 
Branch of the В. of T., 73, Basinghall Street, Е.С. 


Dewsbury.—An agreement has been come to between 
the Dewsbury Corporation and the Yorkshire Woollen District 
Tramways Co. (B.E.T. Co.) for the purchase by the Corporation ‘of 
the tramways constructed in the borough by the company. - The 
lines form part of the system oonnecting Dewsbury with the Spen 
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Valley and other adjoining districts. The length of the lines in 
the borough is between three and four miles. No account is taken 
of the rolling stock, which is retained by the company. The price 
to be paid by the Corporation for the lines and overhead equip- 
ment is £50,500, which represents the actual cost of construction 
and street widenings. Besides this sum, the Corporation will also 
pay а proportion of the company's coets in obtaining their order, 
and 20 per cent. on the total sum. When the agreement is signed 
and sealed, the lines are to be leased to the company for a period 
of 28 years at а rent sufficient to pay the interest and sinking fund 
on the capital outlay. Atthe expiration of the 28 years the com- 
pany are to have the option of entering into a further lease for 
seven years. In the event of the Corporation desiring extensions 
to be carried out, and the company declining to undertake such 
extensions, the Corporation may promote orders to enable it to 
construct lines. Application is to be made for sanction to borrow 
the amount required to effect the purchase. 


Leith.—The deputation appointed by the T.C. to visit 
а number of the principal English towns where electric tramway 
traction is in use with the view of deciding which is the most 
suitable system for adoption in Leith, returned on Monday. The 
places visited were Newcastle, Hull, London, Bournemouth, 
Birmingham, Wolverbampton, Leicester, Manchester, Liverpool, 
and Blackpool. The deputation will shortly submit their report, 
but it is understood that they agreed that the best system they had 
seen was that at Leicester, and they will recommend the adoption 
of the overhead system. They are also of opinion, bowever, that 
the artistic poles which they saw at Bournemouth should be used 
in connection with it. 


Liverpool.—It is reported that several passengers were 
injured on 19th inst. by the fall of an overhead wire on to the top 
of а passing tramcar. 


Middlesex Light Railways,—The official inauguration, 
on Saturday afternoon last, of the first portion of the County of 
Middlesex Light Railways, between Tottenham and Wood Green, 
attracted a large number of gueats to Tottenham, where Sir Francis 


Cory- Wright (chairman of the Light Railways and Tramways Com- 


mittee of the Middlesex County Council) performed the ceremony. 
The section opened connects the Wood Green and Edmonton 
branches of the tramways belonging to the Metropolitan Electric 
Tramways, Ltd., who will work the new line under a lease from the 
Oounty Council, which holds all the Light Railway Orders, and bas 
leased the lines to the company until 1930. The Hertfordshire 
C.C. has also arranged to lease the Light Railways it kas promoted 
to the same company on similar terme. The Middlesex County 
Council’s scheme embraces some 50 miles of route, it being the 
sole tramway authority in its area. Other sections of these light 
railways, which will soon be opened, comprise the four radial 
roads from Willesden to Wembley, Cricklewood to Edgware, High- 
gate to High Barnet, and Wood Green to Enfield, while cross 
routes will form connecting links between the trunk lines. The 
cost of constructing the track is borne by the Middlesex C.C., the 
electrical equipment and rolling stock being provided by the com- 
pany. An average of 44 per cent. on the Council's expenditure is 
paid by way of rent. The company receives out of the gross receipts 
an average of 44 per cent. on its capital expenditure, and the net 
revenue, after deducting working expenses, &c., is divided between 
the Council and the company in the proportion of 45 per cent. to 
‘the Council and 55 per cent. to the company. The North Metro- 
politan Power Supply Co. will provide the electric power supply. 
Tbe guests were received at Bruce Castle Park, Tottenham, by 
the chairman and members of the Light Railways and Tramways 
Committee and the directors of the company. Speeches were made 
by Bir F. Cory-Wright, Mr. E. СагсКе (chairman of the Metro- 
politan Electric Tramways, Ltd.), and Sir Ralph Littler, K.C. 
(chairman of the Middlesex C.C.) Special cars conveyed the 
visitors from Tottenham to Wood Green, vid Lordship Lane and 
over the tramways of the Metropolitan Electric Tramways, Ltd., 
сов Wood Green to Tottenham, vid Manor House and Seven 
isters. 


Northampton. — The B. of T. inspection of the Kings- 
thorpe section of tbe Corporation Tramways was held on Thursday 
last week, and the electric cars to Kingsthorpe commenced running 
for public service the following day. 


perth. —A Dundee paper says that the project of 


establishing an electric tramway service to the summit of Kinnoull 

Hill is still engaging attention. It is also considered that the 

proposed ascent to Kinnoull by means of electrification could be 

easily accomplished, and would be &n immense attraction for 
the city of Perth. The estimated cost is £17,000. 


Pontypridd.—The U.D.C. has decided to take expert 
advice as to whether the electric tramways shall be constructed and 
worked by the Council or leased to a company. 


Rochester.—The Corporation new system of tramways 
is being pushed forward rapidly. The rails are laid on Star Hill 
and the New Road, and ere long the Chatham and District Light 
Railways Co. will join their lines to those meeting them from the 
New Road end and make a continuous line of route from one end 
of the three towns to the other, a distance of several miles. It is 
also intended to extend the lines on to Maidstone, Rainham, and 
Gad's Hill,! Higham. ү / 


е 


TELEGRAPH .AND TELEPHONE NOTES. 


Swansea Telephones.—The Wes/ern Mail says that 
as the result of communications which have recently passed between 
the Swansea Corporation and the National Telephone Co. on the 
subject of inter-communication between subscribers, the National Co. 
has indicated a disposition to adopt a more conciliatory attitude. 
The company is, it is stated, prepared to accept the Postmaster- 
General’s certificate, and to waive the demand for the inspection 
of the corporation agreements. 


The Telegraph Wire Export Trade.— A very quiet 
business continues to prevail in the export trade of this country in 
telegraph cables and apparatus connected therewith, the shipments 
in July only amounting to £30,484, as compared with £52,334 in 
the preceding month. The slackness in this branch of trade is 
strongly indicated in the returns for the seven months ending with 
July, the exports during that period having only amounted to 
£543,843 as against £1,466,194 in the corresponding seven months 
al 1903. 


t 
Telegraphic Cable to Iceland.—The 7'ùnes states that 
the telegraphic connection with Iceland and the Firier, which has 
been desired during so many years will be established next year. 
The cable will be laid from Iceland, vid the Fivroer, to the Shetland 
Islands, where it will be connected with the British system. The 
Great Northern Telegraph Со. has the matter in hand. 


Telegraphic Interruptions and Repairs :— 
Cams. INTERRUPTED, 


Trinidad-Demerara, No. 1 ee Aug. 26, 1901 

Monnice-Martinigue .. ws ге ae oe May 7, 1902 .. m 
Bt. Lucia-Martinique .. «а ee ew .. Мау 7, 1903 es 
Cayenne-Pinheiro s whe d ve .. Aug. 18, 1909 .. $5 
Reissa-Issa (Yemen)-Camaran is is ee Oct. 22, 1903 i» 


REPAIRED 


Tarifa-Tangier .. ne è s .. Jan, 1H, 1904. .. ee 
Dakar-Konakry .. ee .. May 18, 190 > 
Chio-Ténédos e ss ee June 21, 1004. .. x 
Paramaribo-Cayenne .. is acm .. July 18, 1904 2 
Closed { Viadivostock-Nagasaki ec ee ee Feb. 9, 1904 . ee 
Port Arthur-Chelu .. ee eo Mar. 9, 1304 "P . 
Marseilles-Barcelona .. 4 " .. Aug. 16, 1004. .. Aug. 22 
Cape Haitien-Mole St. Nicholas .. Aug. 20,1904 .. = 
LANDLINES, 
Scoul-Masampo es ee ee ee е Мы Feb. 18, 1904 ee ee 
Beoul-Gensan .. oe T s ә e. Feb. 18, 1904 .. гам 


Anju-Ping-Yang.. os ee ee 
Ninguta-Viadivostock .. 

Moulmein- Bangkok 
Caimanera-Bantiago .. = 


.. Feb. 25, 1904 .. 
.. March 2, 1004 .. 
.. July 18, 1904 
.. June 16, 1904  .. 


Telegraphs and Telephones.— From the annual report 
of the Postmaster-General, we gather the following particulars :— 
During the year under review, 89,997,000 telegrams passed over the 
Post Office wires, as compared with 92,471,000 in 1902-3, а 
decrease of 2'7 per cent. The decrease is no doubt partly due to 
trade, and especially Stock Exchange, depression; but probably 
the principal cause is the growth of the telephone system. The 
number of telegrams was made up as follows: Ordinary, 73,827,000 ; 
Press, 6,322,000; foreign, 7,932,000; railway free, 440,000 ; railway 
reduced rate, 20,000; Government free, 446,000. The average 
number of words per week in Press telegrams during the year was 
14,588,498, as compared with 14,890,712 in 1902-3. The total 
receipts from telegrams amounted to £2,755,732, a decrease of 
£82,697. 

On March 31st last the number of Post Office telephone trunk 
wire centres was 396, an increase of 41 in tbe year. The total 
number of trunk circuits in use was 1,418, as compared with 1,309 
in the preceding year. The number of new circuits opened for 
traffic during the year was therefore 109. The total length of the 
trunk circuits in use was 51,400 miles, containing about 102,800 
miles of wire. The total number of trunk line conversations during 
the year was 13,467,975. The corresponding number for the pre- 
ceding year was 11,574,229, and the increase in the year was at the 
rate of 16°3 per cent. The gross revenue from this service was 
£325,525, as compared with £274,835, the increase being at the rate 
of 18'4 per cent. The average value of each conversation was 5:8d. - 
Seven years ago the average value was 5:02. "This increase corres- 
ponds with a greater use of the trunk lines between more distant 
towns. 

The number of telephones in connection with the Post Office 
London telephone system increased during the year from 9,122 to 
15.632, and additional subscribers are being connected at the rate 
of from 100 to 200 а week. | 

The length of the underground pipes which had been laid in the 
London area on March 31st last was 1,146 miles, and cables con- 
taining 125,717 miles of wire have been provided, including 32,248 
miles for the use of the National Telephone Co. on rental terms 
pending the transfer of the company’s system to the Post Office. 
The lines of the present subscribers and the junction lines between 
exchanges have absorbed 43,335 miles; and 50,134 miles remain 
available for further development. On an average each circuit 
directly connected with an exchange bas involved the provision of 
a mile and a half of double wire, if allowance be made for the 
junction lines between exchanges. The accounts for the year show 
& balance of £33,515 available for meeting the charge for interest on 
capital, and for making provision for depreciation of plant and the 
capital expenditure was £1,514,300. | 


Wireless Telegraphy.—An important notice respecting 
this Act, and the necessity for experimenters to apply for licences, is 
аа in our advertisement pages to-day by the Postmaster- 
Gener | 
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CONTRACTS OPEN AND OLOSED. 


OPEN. 


Barking Town.—September 20th. Rails, permanent 
way, overhead equipment, and feeder cabler, for light railways 
extensions. See “ Official Notices” to-day. 


Chelsea.— The Guardians are inviting tenders for wiring 
work in connection with the Infirmary electric lighting installation. 


Edmonton.—September 27th. The U.D.C. invites offers 
from companies willing to carry out its electric lighting provisional 
order, See Official Notices” to-day. 


Hove.—August 30th. Low-pressure mains, conduits, 
meters, &с. See “ Official Notices” August 12th. 


London.—October 4th. Three electric car traversers 
for the L.0.C. See Official Notices” August 5th. 


London.—October 4th. The L. C. C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Par- 
ticulars from Mr. G. L. Gomme, County Hall, Spring Gardens, S. W. 


Hanchester.— August 30th. Wiring and electric light- 
ing of transit sheds at the New Dock Works. See Official Notices " 
Jaly 29th. | 

Plamstead.—Tenders are invited for an electric light 
installation at the Royal Arsenal Co-operative Society's, Ltd., New 
Branch Stores, Plumstead Common Road, Plumstead, В.Е. The 
drawings may be seen, and a copy of the specification and other 
particulars, obtained at the office of the architect. Tonders are to 
be delivered before 12 o'clock noon on Saturday, August 27th. 1904, 
addressed to Mr. Frank Bethell, architect and surveyor, 23, Queen 
Anne’s Place, Bush Hill Park, Enfield, N., and endorsed Tender 
for Electtic Lighting, Plumstead Common Branch." 


Roumania.— August 27th. Tenders are being invited 
until the 27th inst. by the Roumanian State Railway Authorities in 
Bucharest for the supply and erection of the additional plant 
required for the supply of electrical energy for lighting: and power 
purposes at the new railway workshops in that city. 


Spain.—September 3rd. The Spanish Post and Tele- 
graph Authorities in Madrid are inviting tenders until September 
3rd for the supply of 70 tons of galvanised iron telegraph wire, 4 
mm. diameter.  Particulars may be obtained from, and tenders are 
to be sent to, La Direccion General.de Correos y Telegrafos, 
Carretas, 10, Madrid. 


Swansea. — September 7th. Two negative tramway 
boosters for the Corporation. See Official Notices” to-day. 


West Ham.—September 13th. Tramway poles, fittings, 
wires and fittings for the Council. See Official Notices to-day. 


Worksop.— August 29th. Underground cables for the 
U.D.O. See “Official Notices” August 19th. 


OLOSED. 


Bradford.— The Sunbeam Lamp Co.'s tender for the 
supply of their specially constructed car lamps has been accepted. 


Dewsbury.—The Corporation has decided to accept the 
tender of Messrs. J. & J. Horsfield, of Dewsbury, for the supply and 
fixing of a boiler at the electricity works, at a cost of £620. 


France.—The French Post.and Telegraph Authorities in 
Paris have just placed contracts ae follows:—La Compagnie 
Generale d’E.lectricité, of Paris, 45 tons of bronze wire, 1,'; mm. 
diameter, at 2,525 fr. per ton; La Compagnie Francaise du Bi- 
metal, Paria, 30 tons of high conductivity copper wire, 2 mm. dia- 
meter, at 1,920 fr. per ton; La Compagnie Francaise des Metaux, 
Paris, 100 tons, ditto, 24 mm. diameter, at 1,925 fr. per боп; Les 
Trefileries du Havre, 100 tons, ditto, at 1,927 fr. per ton; Les 
Forges du Franche Comté, Besangon, 50 tons, ditto, at 1,925 fr. per 
ton; Les Mines et Fonderies de Pontgibaud, Paris, 50 tons, ditto, 
at 1,9274 fr. per ton; La Société Metallurgique de Dives, Paris, 50 
tons, ditto, at 1,8974 fr. per ton; and M. Grammont Pont de Cherny, 
50 tons, ditto, at 1,9274 fr. per ton. 


Heckmondwike.—The U.D.C. has accepted the tender 
of Messrs. Е. Green & Воп, for additions to the economiser at the 
E.L. works. | 


London.—tThe following list of tenders has been received 


for electric lighting installation, mains in iron barrel, power supply, 
tc. for the Bell Lane Free Schools, to the specifications of the 


consulting engineers, Messrs. Owen Lucas & Pyke, of Victoria 
street, S. W. e architect is Mr. E. R Robson :— 
Drake & Gorham, Ltd. aa e ss ee . £1,814 10 
Ham & Bons, Ltd. ee ee ee ee ee 1,109 0 
Smi ‚ Walker & Co. LAE J ee es ee ee 1,706 10 
Belshaw & Co. 1,670 11 


Leo Bunderland à co.. 
Leo Sunderland & Co. “'s tender has been accepted. 
Salford.—The Т.С. has accepted the tender of the 
ritish Westinghouse Co. for the supply of electrical and mechanical 
ur app 


Spain.—The Sociedad Mengemor has placed the contract 
for the plant for ita central electric power station at Ohanes with 
the Oerlikon Co., of Oerlikon, Switzerland. The plant will com- 
ие. two 170-H.P. turbines and two alternators, each of 150-xw. 
capacity. 


NOTES. 


American Visit of the I.E.E.—The following is a list 
of the names of members who are known to be taking part in the 
tour. The President and secretary went on a week in advance :— 


An asterisk is placed before the names of past Members of Counetl, 
| Denotes those xatling on the Republic.” 


Gray, К. Kaye (Presi- 
dent and Deleante.) 


tCrompton, R. E., Lieut.- and Delegate.) t Duddell, W. (Ноя. Sec. 
Col., С.В. (Pust Presi- Gripper, Е. E. (Member to the Institution Dele- 
dent and Delevate.) of Council.) gation.) 

| Perry, Prof. John (Pust Hammond, Robert (1/on. 
President and Dele- Treasurer and Member 
gate.) of Council.) 

tAtchison, А. F. T. 1nsull, S. ! Pope, W. G. T. 

t Balfour, George. tJennison, M. Рупе, A. P. 

Ball, R. S. Kennelly, Dr. A. E. Rice, Calvin W. 

! Barnes, W. A. Kernot, W. N. Risch, G. H. C. 

Bates, D. Kidman, F. C. Schattner, E. B. 

Blair, G. Conrad. Knight, J. D. Scott, E. K ilburn. 

Blennerhassett, R. Liebert, E. H. Scott, W. H. 


Connolly, John T. 
Cormack, Prof. J. D. 


IGlazebrook, Dr. R. T. 
(Member of Council 


Lloyd, С. C. (Secretary). 


Long, Е. M. 


{'Harrison, Н. E. (Delo 
nate.) 


tSheardown, P. S. 
Rimons, H. B. 


Dick, J. К. t Longbottom, В. Summerscaler, W. 
tEdgar, James. tMcLeod, R. 8. Taite, C. D. (Chairman, 
Erskine, R. З. Mailloux, C. O. Manchester Local Section, 
*Fawous, W. P. J. Marr, J. L Thomson, Prof. Elihu 
tFeilden, T. t Marr, W. B. 'Tilney, M. J. E. 
Foster, J. ^. ` ! Marshall, J. Tree, R. (Chief Clerk). 
IGeipel, W. tMatthews, К. B. Wallwin, J. M. 
Goldsborough, Prof. 1Mills, F. O. Ward, G. G. (Local 
W. E. t Morris, Dr. D. К. Hon, Sev, for U.S.. i.) 
Handcock, F. C. ! Morris, J. Т. Webb, A.C. F. 
Harris, W. A. Morrison, A. E. tWhiting, Н. G. 
; Hawkins, C. C. Morse, L. G. E. tWilkinson, G. 
Hayashi. M. {*Nalder, F. H. Willis, Capt. R. Fl. 
Hering, C. Nichols, F. Wilson, L. 
! Hesketh, Thomas Owens, Prof. R. B. tWoollan, E. B. 
Higman, О. (Local Hon. Ser., Canada.) 
Hope · Jones, F. Perring. R. B. 


All letters, &c., should be addressed to members care of Mr. 
Ralph W. Pope, secretary, American Institute of Electrical Engi- 
neers, 95, Liberty Street, New York "—up to September 14th. The 
telegraphic address of the party is “ Voltampere, New York.” to 
which the name of the addressee should be prefixed. The form 
should be marked vid Commercial.” | 


Fatality. An inquest was held at Westminster on 16th 
inst. respecting the death of a girl of twelve named Reeves, which 
occurred on 15th inst., by the falling of a bracket supporting a 
telephone wire at Sloane Gardens, Sloane Square. A solicitor for 
the National Telephone Co. said the wire belonged to the company, 
and they were anxious to facilitate the inquiry. Mr. Brown, the 
district engineer of the company, stated that the wire was put up 
prior to 1894. Brackets and wires were examined every six months, 
but he had no record of this particular bracket having been examined. 
The wire was a private one, and had been in use since 1900. As 
soon as the company were informed that wires were not required, 
orders were given for them to be removed, but the engineers had 
forgotten about this one. The order was issued during his pre- 
decessor's time. The solicitor: The Postmaster-General can put 
down wires and rip up streets, yet the National Telephone Co. are 
in the unfortunate position of being compelled to attach all their 
wires to the houses. The jury returned a verdict of Accidental 
death," and expressed the opinion that there had been gross 
negligence on the part of the company in not having the wire 
removed. The solicitor said that the company would do their 
utmost for the relatives of the deceased. 


British Municipal Visit Abroad.—On Saturday a party 
of 150 members of British municipal authorities léft King's Cross for 
Hull, where they embarked in the steam yacht Argonaut, which left 
in the evening for Christiania, on a cruise to the northern capitals 
of Europe. At Stockholm the party will visit the telephone 
companys station. They will also visit gas, water, and electricity 
works. 


The Tramways and Light Railways Association.— 
The official circular of the Association announces that a lecture on 
“ Automatic Regenerative Control for Electric Traction” will be 
delivered by Mr. John T. Hall, manager, Raworth's Traction Patents, 
at the Society of Arts, on Thursday, October 20th, at 8 p.m. The 
Association is making arrangements for visits to worke and electrical 
installations in and around London during the autumn and winter 


months. 


International Competition. — A competition with 
prizes varying from 6,000 fr. downwards is opened by the Associa- 
tion des Industriels de France, 3, Rue de Lutéce, Paris, for a 
portable instrument for the use of workmen and others handling 
electric cables. The apparatus is to indicate the state of any 
cables or wires with which it is placed in contact, The competition 
closes at the end of 1904, and particulars may be obtained from the 
President ofithe Association. 
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South Afriean Notes (from our Durban correspondent). 
ast London (Cape Colony).—The receipts from the municipal 
tramways for the year ending June 30th, 1904, show a revenue of 
£7,625, against £7,502 for the preceding year, being an increase of 
£123. 

Potchefstroom (Transvaal).—At a meeting of the Potchefstroom 
Town Council on July 22nd, it was reported that the Council in 
Committee had been considering the buying of the plant and property 
of the local electric lighting company. The cost of street lighting 
to the Council worked out at about £1,000 per year. The matter ie 
being further considered. 

Pictermaritzburg (Natal).—At the Pietermaritzburg Town Council 
meeting on July 26th, it was reported that a committee of the whole 
Council having had under consideration the question of the position 
of the consulting electrical engineers in England, recommended 
that the resignation previously tendered by them be accepted. It 
was decided to adopt the recommendation, but a rider was added 
that the committee be instructed to report upon the advisabi.ity of 
engaging fresh consulting electrical engineers. 

Port Elizabeth.—Mr. A. б. Knight, of Port Elizabeth, has secured 
a contract for installing a system of intercommunication telephones 
throughout the new Administrative Offices of the Harbour Board. 

Messrs. Reunert & Lenz having resigned the agency for Parsons' 
turbo-electric machinery, Messrs. С. A. Parsons & Co. have opened 
an office in Jobannesburg, for the transaction of South African 
business. Their address is Howard Buildings (corner Loveday and 
Main Streets), sand Mr. James Golder is their resident engineer. 
Mesers. Parsons have already about 12 sets of turbo-generators in 
the country ranging from 50 to 1,000 Kw., and as electricity is going 
to play & very prominent part in the development of the gold 
mining industry, these turbines promise to be much in demand. 


Electricity Works Statistics: Addenda :— 


GRAVESEND.—Add 2 Lanc. boilers, 4-cell Hughes & Stirling 
destructor, 1 Belliss engine and Brit. Westinghouse gene- 
rator. Total capacity, 700 kw.; max losd,500 kw. Battery 
max. discharge, 300 kw. Total capital outlay, £50,000. 
Public and private ltg. 10,580 8-c.P. lamps. Traction, 
250 Kw. Prices charged, pr. Itg., 7d. and 2d., or 5d.; public 
Itg., z-amp. Nernst £3:5 per annum, arcs 3d. per unit; 
power and heating, 2d., or twq- rate meter, 1d. and 5d.; traction, 
2d. first 180,000, 12d. to 350,000, 14d. beyond. Total unite sold, 
588,595. Av. price obtd., pr. Itg., 4:36d. ; public ltg., 2779d. ; 
tr., 183d. Works and distribution costs, 1°59d.; total costs, 
1'81d. per unit. 


Electric Coal-Cutting.—In his presidential address to 
the British Society of Mining Btudents' meeting at Newcastle last 
week, Mr. Sidney A. Smith said that during the last few years great 
progress had been made with regard to the use of cosl-cutting 
machines, Where the conditions as to the nature of the seam and 
the fl_or had been favourable, the use of coal-cutting machines had 
shown that coal could be got by them at less cost than by manual 
labour, and there was no doubt that, owing to the high price of 
colliers’ labour and to competition generally, their use would become 
more general, perticularly in the case of thin seams and in deep 
workings. 'Тһе cbief point in considering the working of deep 
mines would appear to be the increased temperature of the strata 
due to depth. This question of temperature might bave a con- 
siderable effect in deciding the question whether compressed air or 
electricity should be used for driving coal-cutting and other 
machines in deep workings. 


N 

Electric Shock Fatalities.— On 17th inst. an inquest 

‚ washeld at Tynemouth respecting the death of James Harris (19), 

a trespasser on the Tynemouth electrified section of the N.E. 
Railway. A verdict of ‘Accidentally electrocated while tres- 
passing was returned. On the same day a young lad climbed over 
a fence of Messrs. Swan & Hunter’s shipyard, near Carville Station, 
and tripped on both “live” rails. He wae pulled off the rails, and 
brought round by artificial respiration. 

On 21st inst. a horse which had strayed on to the N.E. Railway 
between Walker Gate and Wallsend, was electrocuted. One of his 
fore hoofs and legs was completely ғетегей. 

On Monday afternoon Mr. Walter Bchroder, Deputy Coroner, held 
an inquest at the Marylebone Coroner's Court, with reference to the 
death of C. W. Saunders, aged 21 years, a labourer in the employ 
of the Metropolitan Electric Supply Co., who was killed by an 
electric shock received at Manchester Bquare, Marylebone, on 
Friday last. 

Mr. Barlow represented the Metropolitan Electric Supply Co., 
whilst Mr. Gunnel represented the Marylebone Borough Council. 

Edward Pearce, foreman of labourers in the employ of the Metro- 
politan Electric Bupply Oo., stated that on Friday morning they 
were at work at Manchester Square in taking out old mains and 
putting in new mains, deceased and other men having done similar 
work before. About five minutes to eigbt he was 100 yards away 
from deceased when he heard a shout of alarm, and on going to the 
spot saw deceased lying on the pavement. "The other men seeing 
that he had evidently received an electric shock at once used means 
to restore him by artificial respiration. Deceased simply moved 
his lips and expired. There was another man named Hennessey at 
work in the same hole at the time of the accident, cutting the pipe. 
Witness five minutes before had given them instructions as to how to 
cut the pipe, because it enclosed a live main. The reason for cutting 
the pipe wasto put ina new box. Such work was proper work for a 
labourer to do without any supervision. He would use for the 
work a hammer and chisel. It was customary to cut the pipes 
whilst the electric current was on. Men were not supplied with 
gloves whilst doing such work, nor were the tools that they used 


“pierce the cable. 


protected in any way. He had. gloves there which were used for 
paying the cable in. The work was being carried on in the ordi- 
nary way. He knew of no better way of carrying on this kind of 
work. He did not think when cutting the pipe that he would cut the 
cable. The cable would be 2 in., and it was not to be cut. The piping 
was of iron. The pipe having been cut, the deceased had driven the 
wedge too far when striking it, and it came into contact with the 
cable. Deceased was supposed to be able to see when he shonld 
cease to strike the wedge. The cable was insulated. The man 
would have to hold the wedge with his hand. He did notthink | 
that it was necessary to have a non-conducting band on the | 
wedge. After the accident he found the wedge was in the pipe 
where the pipe was being cut. The cable had been cut, which 
accounted for the deceased receiving the shock that he had. 

At times he had found that the wedge would slip when getting 
near to the end and go to thecable. He had never known a similar 
accident to this, although this kind of work was done daily. There 
was nothing to prevent the chisel going down to the cable should 
the pipe give way suddenly. Another man received a slight shock. 
He did not know whether the manholes in the district had become 
alive. А juryman said that it wss known that some manholes had 
become alive and a horse had been killed. Another juryman asked 
whether this accident would have occurred if gloves had been 
used. The witners said he could not eay. 

John Hennessey, a labourer, said that he and deceased on Friday 
morning commenced to work in a manhole at Manchester Square in 
the ordinary way. Deceased was at work cutting the pipe, and to 
do so he used an iron chisel, after which he would place in a barsting 
wedge. Having put in the wedae, he struck it twice with the 
hammer, and the last time he struck it he called out “Oh!” and 
fell back against witness, and rebounded on tothe pipe. Witness 
received a alight electric shock. Не got out of the manhole, and 
saw deceased lying on the pavement, and he died directly after- 
wards. The method used by them to break the pipe was the usual 
way. He had never known a wedge to go into, the cable before. 
He believed the safest method in breaking a pipe was to keep the 
wedge in a slanting position, instead of upright as the deceased 
had it. 

Mr. Thomas Richard Allison, ex M. R. C. S., of Spanish Place, said 
that he was called, and found decoased was dead. 

Dr. Frederick William Spurgen, of 35, Welbeck Street, W., police 
surgeon of the D division, stated that he had made a post-mortem 
examination of the body of the deceased, and found that death was 
due to an electric shock, stopping the heart's action. He went to 
eee the spot in Manchester Square, and saw an excavation 3 ft. | 
deep, and at the bottom was а pipe with a wedge in an upright | 
position. It occurred to bim that the handle of the hammer, 
and also the part of the chisel that the workman took hold of, 
should be covered with india-rubber. It would certainly be better 
if the men wore india-rubber gloves. 

Mr. James William Drew, superintendent of mains for the Met- 
ropolitan Electric Supply Co., said that this work was being carried 
out in the usual manner. The men would first chip around the 
pipe, and after that the wédge would' be placed in. Since this 
cccarrence they had placed this work in the list of dangerous opera- 
tione, aud.the foreman was now responsible to see that the men did 
not work without rubber gloves. It would require a heavy force to 

They bad never before had a cable. 

e voltage of the cable was slight, being only 500 volts. 

The Coroner summed up the сазе at some length. 

The jury returned a verdict of Accidental Death,” and added a 
rider, that the attention of the company should be called to this case 
with a view to preventing similar occurrences in future. 

| 
| 
| 


Large Testing Machine for the University of 
Illinois.—A testing machine to deal with 600,000 lbs. has been 
constructed by the firm of Riehlé Bros, of Philadelphia, for the 
above university ; it is claimed to be the largest screw-power test- 
ing machine ever built. The machine is adapted to deal with 
compression specimens up to 25 ft. in length, tension specimens up 
to 22 ft., transverse specimens 10 ft. long x 3 ft. wide; the 
extreme height of the machine is 36 ft. 8 in, and it covers an area 
of 17 ft. x 10 ft. 8 in., including the space taken up by the 15-н.р. 
electric motor, which furnishes the driving power. The machine is 
provided with two heads, the upper one supported on vertical 
columns, bolted to the weighingtable. The lower, or pulling head, 
is driven by two main vertical screws, and the top head is adjust- 
able according to the length of specimen to be tested, the weighing 
and stress transmitting mechanisms being quite distinct. The 
motor will drive the machine up to full-load at speeds not greater 
than 1 in. per min., and up to half-load at 2 in. per min. A 
hydraulic buffer is provided for taking the recoil due to the break- 
ing of a specimen. The machine is intended for general testing, 
and columns, beams, irregular shapes, reinforced concrete, stone 
and brick construction, built-up trusses, &, all coms within ita 
вооре of work. | 


Standardisation.— That the standardisation of machines 
is not the simple matter it is lightly held up to be sometimes, 
is shown by some recent remarks in the American 
Machinist upon an opinion expressed by a representative of a 
foreign firm, that in a certain direction American competition need 
not be feared for ten years, because American manufacturers were so 
tied up to their standards as to place tnem out of the field in the 
direction indicated. This result, no doubt, is to be feared where 
standardising is carried too far. Possibly, Americans have gone;too 
far in standardising whole machines, and this may explain what is 
so palpable to outsiders, and so invisible to themselves in their very 
uneven practice. They are apt to stick to standards too long. On 
the other hand, we have erred in the other direction, and have 
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compelled manufacturers to make special patterns for paltry details 
ntber than allow them to use their own patterns, even when prac- 
tically identical with drawing. Why should not a 10-in. hand-wheel 
be the same for all purposes requiring a 10-in. wheel ? 

A hand-wheel is not to be proportioned to do a certain work, but 
to be capable of withstanding the strength of a man. If more 
pressure is required to bs brought upon the work, the diameter of 
the wheel should be altered. A 12 or a 15-in. standard is then 
required. There are thus two sorts of standard, the detail and the 
general, and it is in fixing general standards that most care is 
needed, for, as our contemporary points out, standardising is 
undoubtedly restricted, is restricting, and will in the future restrict 
development that would otherwise take place. Our contemporary's 
advice to manufacturers is that they should have a special depart- 
ment in which they should undertake to build odd things ; such odd 
work would not then throw the regular line of shop work out of 
order. If odd work is sent through a regular manufacturing shop, 
it upsets the even running of the whole establishment, and increases 
costs all round. In a special or odd shop it would be easy to find 
out just how much the odd jobs did cost, and this class of work 

d bring in new ideas, as well as affording opportunity for 
ent and research. Standards, when once fixed, are not 
to be departed from easily, and progress must be put back. 

As one instance only of what a standard will effect, the railway 
gauge of 4 ft. 83 in. is cited; no amount of demonstration of the 
greater advantages of 3-ft. or 9-ft. railway gauges would upset the 
fandard gauge, which irrevocably ties us to the past. Tramway 
men have ignored the standard gauge by many inches; some of 
them of more particularly low intelligence have ignored standard 
gauge by about an inch. In time, probably all will come to one 
gauge. Seeing that the narrow-wheeled tramcar cannot be run 
sfely on a regular railroad, it would seem that, if there is to be 
any interchange of vehicles, the tramway gauge should measure 
41t. 83 in. between rails, not between outside of grooves. This 
one item alone sbows the difficulties that constantly crop up in 
fixing standards. | 


Ceke Ovens and their Relation to Electrical 
Power.—In a paper read on April 18th, 1904, before the Cleve- 
land Institution of Engineers, Middlesbrough, by Paul J. Mallmann, 
the author reviews the history of coke making from the seventeenth 
century to the present date, chiefly referring to the various patente 
taken out d that period. It is interesting to find that the 
question of recovering the bye- ucts was included in a patent 
granted to the Earl of Dundonald as early as 1781. 

An important feature of the paper, as it is issued, is the size of 
the sheets, 142 in. x 10 in., which allows of the various illustrations 
being reproduced on a scale which is convenient for studying the 
details. The illustrations include 17 systems of coking coal. The 
recovery of bye-products and the products of the bye-product 


recovery coke ovens are next dealt with; but these, with the excep- 


tion of surplus gas, are not of much interest to our readers. In 
regard to the value of the bye-products, the author says: The 
annual amount of coal, coked to obtain metallurgical coke in this 
country is about 50,000,000 tons. This coal contains at least 15 
to 20 per cent. of volatile matter,” and “ half of the gas that leaves 
the condenser is available.” | 

Now, as coke oven gas is rapidly being turned to account for 
generating power in internal combustion engines for electrical and 
other purposes, this alone is sufficient to attract the attention of 
electrical engineers. Taking the author's statement that half the 
gas evolved from coke ovens should be available for power pur: 
poses, a rough calculation shows that if used in gas engines, the 
surplus gas would be capable of дете орк over 1,000,000 H.P. con- 
tinuously, while at the present time only a small proportion of this 
surplus gas is turned to account for raising steam in boilers. 

In conclusion, the author points out that while between the dates 
of 1620 and 1875, almost all patents for coke ovens were of British 
origin, since the latter date to the present, practically every patent 
for modern bye-product recovery ovens has been taken out by 
foreigners; to quote the author:—" This victory of the foreign 
engineer is a purely intellectual one. Excuses, such as ‘dumping,’ 
cheaper labour of the foreigner, protection, or similar explanations 
for the defeat of the British engineer, cannot be brought forward. 
Here no excuse is possible, the plain facts are incontrovertible.” 


Electricity in Mines.—A paper dealing with the 


advantages of electritity as a motive power in collieries was 
read before the Manchester Geological and Mining Society by 
Messrs. Р. C. Pope and Norman D. Cameron on 9th inst. The 
paper dealt with practical comparisons of direct-current and 
polyphase systems as applied to British collieries, and the con- 
clusions arrived at were in favour of s three-phase alternating- 
current syttem. The general discussion by the members was 
deferred to a subsequent meeting. 


Anglo-American Traction Journal.—The well-known 
English journal Тт has entered into arrangements with the 
Railroad Gazette, of the United States, whereby, under the title 
Transport and Railroad Gazette, the most valuable features of both 
are combined in a weekly issue. The London office is at Queen 
Avne’s Chambers, Westminster. The inauguration of this strong 
combination was celebrated by a ial number containing a large 
variety of illustrated and other articles of exceptional interest, 
amongst which we may mention the electrification of the North- 
Eastern Railway. We cordially congratulate the editors both upon 
their sonnd ju t and enterprise in effecting this welcome 
alliance and upon the excellence of the journal which they have 


Pd 


The Behaviour of Certain Metals in Sea Water.— 
An account of some experiments, which lasted 32 months, on the 
behaviour of certain metals and alloys in sea water, and on the effect 
of galvanic action in the preservation of certain metals and alloys, 
has been published recently by Herr Diegel in Stahl und Eisen. 
The substances tested were alloys of copper with nickel, and of 
copper with sinc, also samples of iron containing more or less 
phosphorus, and more or less nickel. Alloys of copper and nickel, 
containing 20 and 42 per cent. of the latter metal, euffer but little 
in sea water; if they are kept in contact with iron, corrosion is 
prevented. Other copper alloys kept in contact with thesc copper- 
nickel alloys deteriorate considerably. Alloys of copper and sinc 
kept in contact with copper itself are attacked like other copper 
alloys; if the proportion of zinc exceeds 28 per cent., the corrosion 
is greater, An addition of 15 per cent. of nickel materially increases 
the permanence of the alloys, even those containing 40 per cent. of 
zinc. All copper alloys exposed to the action of sea water in 
contact with iron are almost entirely protected thereby. Pure 
(electrolytic) copper is destroyed more quickly than the impure 
metal, especially that containing arsenic. Partly oxidised or ignited 
copper is very rapidly destroyed. Zinc protects it only for a short 
time, iron incompletely. When two specimens of iron containing 
different quantities of phosphorus are plunged into sea water in 


mutual contact, a galvanic element is produced in which the metal 


containing the larger proportion.of phosphorus acts as cathode, and 
is more or less protected at the expense of the iron containing the 
smaller proportion. Nickel-steel, similarly expoted to sea water in 
contact with iron free from nickel, but rich in phosphorus, is 
almost completely protected by the latter. Nickel-steel containing 
30 per cent. of nickel is also distinctly negative to steel containing 
6 per cent. Generally speaking, too, nickel-steel is less easily 
attacked than steel free from nickel. 


Cost of Electric Trolley Buses.—The Western Elec- 
trician publishes some interesting figures relating to trolley buses 
supplied by the General Electric Со., of Berlin. From these we 
gather that an overhead trolley 'bus holding 22 passengers, used 
about the same amount of energy as an ordinary street tramcar with 
a capacity of 28 persons. Under comparable conditions the track- 
less routes took some 25 per cent. more energy than an ordinary 
street car service; maintenance and repairs were also, as might be 
expected, much above the normal, these items being balanced by 
the absenoe of track repairs and upkeep. The cost per kilometre of 
& track road is about 320,000 to $30,000, as.compared with $3,750 to 
$5,000 in the case of а trackless road. In operation the total costs 
per kilometre amounted, on one route, to 5 cents, compared with 
5:17 cente, the actual costs to the Great Berlin Street Car Co., and 
to upwards of 6:26 cents on other tramways. In the case of a track- 
less route in the Bila Valley, after three months’ working, it was 
reported that although the cost of energy was twice that of a track 
road, this excess cost only amounted to one-tenth of the sam which 
track roads require for interest and maintenance. It is also pointed 
out that from a legal point of view, the trackless route has many 
advantages, owing to the less stringent conditions of working. 


Electrical Laboratory for Preston.— Messrs. Dick, 
Kerr & Со. have forwarded to the Secretary of the Harris Institute, 
at Preston, a cheque for £500 for the purpose of completing the 
equipment of the electrical laboratory at the Victoria Technical 
School. A sum of £2,500 for the same purpose has already been 
given by the trustees of the late Mr. J. B. Booth; and the Council 
of the Institute will now be able to finish the equipment. 


Portable Drill and Ram.—The P.L.M. Railway Co. 


have bad in use for about а year а portable generating group, 
running on the tracks, together with necessary wiring and portable 


drills for drilling sleepers for placing and fixing ties and chairs, 


The machine also operates electric rams for ballasting the track. 
Several more machines, which have proved a great success, are on 
order, and it is stated that they are great labour savers. 


Electro- Deposition of Metals. — Writing in the 
Moniteur Scientifique lately, Prof. R. Namias recommends the 
following baths for the electro-deposition of the respective metals 
and alloys:—wNickel: Crystalline nickel sulphate, 40 grammes; 
ammonium chloride, 25 grammes; boric acid, 10 grammes; citric 
acid, 10 grammes; water, to 1 litre. The boric acid in the bath is 
stated to exert a very favourable influence. Silver: To the ordinary 
bath, which is prepared by dissolving fresbly precipitated silver 
cyanide in a solution of potassium cyanide, the author adds a little 
potassium cyanide and some mono-potassium citrate in the state of 
powder at regular intervals, Copper: The author finds that the 
baths which contain cyanides work best, and are suitable for all 
metals, but the excess of cyanide should not be too great. The 
addition of a sulphite is very advantageous. The final bath should 
contain an excess of alkali, but only in the form of ammonia or 
ammonium carbonate. The acetate is the best copper salt. The 
author's favourite formula is—Solution A: Normal copper acetate, 
30 grammes; crystalline sodium sulphite, 30 grammes; ammonium 
carbonate, 5 grammes; water, 500 grammes. Solution B: Potassium 
cyanide of 98 or 99 ре cent. strength, 35 grammes; water, 500 
grammes. These solutions are prepared by warming, and when A 
is hot, B is poured into it. Brass: The following is a good bath— 
Copper acetate, 50 grammes; dry zinc chloride, 95 grammes; 
crystalline sodium sulphite, 260 grammes; ammonium carbonate, 35 
grammes; potassium cyanide, 110 grammes; water to 3 litres, 
Gold: The best bath is obtained by precipitating a solution of pure 
brown gold chloride with ammonia, and dissolving the gold 
fulminate in a 1 per cent, solation of potassium cyanide. The 
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liquid is then brought to the boiling point. The amount of gold 
must be at least 1 gramme per litre. If a red deposit of gold is 
required, 0°5 gramme of copper acetate is added for every 1 gramme 
of gold present. Platinum : The best salt to use is potassium chloro- 
platinite (potassium platinous chloride), at least 2 grammes of the 
ordinary commercial product being dissolved by itself in 1 litre of 
water. A solution of potassium platinic chloride, heated with 
normal potassium oxalate may also be employed, but should be 
prepared some time before it is needed. Steel: The author's bath 
is—Pure crystalline ferrous sulphate, 40 mes; ammonium 
chloride, 100 grammes; waterto 1 litre. It is advantageous to add 
100 grammes of ammonium citrate to this bath, in order to prevent 
the precipitation of a basic iron salt, especially at the anode. 


Appointments Vacant.— Assistant electrical engineer 
for Lagos (£300 and quarters); station superintendent for Ilford 
(£150). 


Electrical Matters at Newport.—The Western Mail 
says that the Electricity and Tramways Committee of the Newport 
Corporation is about to investigate a series of statements which, it 
is alleged, have been made by an official of the Corporation, imply- 
ing, as it is thought, that there has been a large amount of unnecea- 
sary expenditure. It is felt that the whole matter will in some 
form have to come before the Town Council. 


An Italian Aluminium Factory.—A company entitled 
the '' Bocieta per la Fabbricazione dell 'Alluminio " has been founded 
in Rome for the manufacture of aluminium by the electrolytic 
process. The Societa Italiana d’Elettrochima, the Dresden Bank, 
and the firm Beer, Sondheimer & Co. are said to be chiefly 
interested in the new venture. The power required in the 
reduction is to be obtained from the Val Pescara, and the raw 
material from the beds of alumina at Lecci die Marsi, in Abruszo. 


The Manufacture of Calcium Carbide.—W. S. Horry 
has assigned to the Union Carbide Co., of Niagara Falls, his U.S. 
patent for a method of heating substances which are electrolytes 
in such fashion as to avoid loss by electrolysis. The idea in this 
process is to employ an alternating current of high frequency, e.g., 
one in which the alternations exceed 133 per second. For the 
manufacture of calcium carbide, a mixture of a calcium compound 
and carbon is melted in the manner described. 

The Thusis Carbide Factory, which belongs to the 
"Lonza" Co. that owns two other works in Switzerland, viz , those 
in Valais and at Lauterbrunnen, was brought into operation again 
at the end of July, after several alterations and enlargemente A 
new electrical furnace has been erected by а Bwedish engineer, but 
the details of its construction are kept strictly secret. It is stated 
to produce calcium carbide of very high quality. The Thusis 
factory is now able to turn out about 4 metrictons of carbide per 
24 hours. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL Rrvmw posted as to their movements. 


Central Station Eogineers. — The Heckmondwike 
U.D.O. has offered Mr. G. H. CARTER, its electrical engineer, an 
advance of £50 a year if he wil] remain with the Council two years. 
Mr. Carter, who is now in receipt of £200, was successful in his 
application for the post of elsctrical engineer to the Acton (Mid- 
dlesex) District Council, the salary being £200 plus house, coal, and 
light. He is reported to be considering the offer of the Heckmond- 
wike Council. 

The E.L. Committee of Portsmouth T.C. bas recommended the 
Corporation to increase the salary of Mr. W. 8. Foarr, superin- 
tendent of the electric light station, from £300 to £400 per annum. 

There were 182 applications for the post of electrical engineer to 
the borough of Weymouth, at а salary of £250 per annum, increasing 
yearly to £300. Mr. R. а. бїмрвон, chief assistant engineer, Edin- 
burgh Corporation, was appointed. 


General.—Mr. G. H. С. Riscn, electrical engineer to 
the Central South African Railways, who is at present on six 
months’ leave from South Africa, and left yesterday for St. Louis 
with the I.E.E., wishes us to mention that as he is on an unofficial 
visit to this country, it is quite impossible for him to answer the 
great number of business communications which he has received, 
and he begs that no more may be sent to bim. We sympathise 
with Mr. Risch in the difficulty which he has experienced in 
preserving his incognito. 

Mr. Н. G. OuHkESMAN, Associate of the Society of Telegraph 
Engineers, has been appointed superintendent of the Darban 
branch of the Eastern Telegraph Co. in the place of Mr. Carlisle 
resigned. 

Mr. Е. C. GI BBORS, M. I. E. E., who was formerly for many years 
associated with Messrs. Browett, Lindley & Co., Ltd., of Patricroft, 
ав one of their managing directors, but who severed that connection 
а year ago to join Messrs. Howden & Co., has now returned to 
Messrs. Browett, Lindley in the capacity of sole managing director. 


OFFICIAL RETURNS OF ELEOTRIOAL 
OOMPANIES. 


Northern Counties Electricity Supply Co., Ltd. (67,924).— 
Issue on August 4th of a mortgage debenture for £500, part of series created 
February 18th, 1904, to secure £100,000, charged on the company's undertaking 
апа property, present and future, except uncalled and unpeid capital. 
Holder: Admiral H. J. Carr, Heathlands, Longcross, Chertsey. No trustees. 
Previously issued of same series, £25,600. 


Guildford Electricity Supply Co., Ltd. (36,725).—Re-issue 
on July 6th of £1,600 debentures, part of series created November 19th, 1900, 
to secure £15,000, charged on the company's undertaking and property, present 
and future, including uncalled capital. No trustees. Previously issued of 
same series, £15,000. 


British Westinghouse Electric and Manufacturing Co., Ltd. 
(02,919). —А trust deed dated August 2nd, 1904 (supplemental to trust deeds 
dated February lHth, 1902, and August 8166, 1903, respective) securing & 
further £225,000 debenture stock created by board resolution of July 22nd, 1904, 
has been registered. Property charged: Freehold hereditaments at Stretford 
and Barton-on-Irwell, Lancs, lately forming part of the Trafford Park Estate, 
with buildings erected or in. course of erection thereon (subject to certain rent 
charges affecting the same) and the company’s general assets, present and 
future, including uncalled capital. The above is the same property as is 
charged by the trust deed of 1902, Trustees: Merchants’ Trust, Ltd., 63, 
Cornhill, Е.С. , 


General Heating and Lighting Co., Ltd. (80,390) —Issue on 
August 9th of £1,000 first mortgage debentures, part of series created March 24th, 
1904, to secure £10,000, charged on the company’s undertaking and property, 
present and future. No trustees. Previously issued of same series, £2,000. 


Moelline Co., Ltd., mechanical and electrical engineers, London 
(76,629).--Issue on Jaly 13th of £975, and on July 20th of £126 debentures, part 
of series created March 29th, 1904, to secure £15,000, charged on the company's 
undertaking and property, present and future, including uncalled capita) (if 
any). No trustees. Previously issued of same series, £12,875. 


Davies, Kent & Stewart, Ltd., electrical accessory manufac- 
turers, London (81,627).-.—Issue on August An of 21,060 debentures, part of series 
created July 26th, 1904, to secure £1,350, charged on the company's undertaking 
and property, present and future, including uncalled capital (if any). No trus- 
tees. No previous issue of same series, ; 


Н. Greene & Sons, Ltd. (electrical and gas engineers, London) 
(58,554).- £4,000 debentures dated July 30th, 1904, charged on the com y’s 
undertaking and property, present and future, inoluding uncalled capi have 
been registered. olders: J. and B. Horton, of 41, Colmore Row, Birmingham, 
and the London and County Banking Co., Ltd., 21, Lombard Street, Е.С. 


Woking Electric Supply Co. Ltd. (46,175).—1ssue on July 
16th, of £600 debentures, part of series created November 2nd, 1899, to secure 
425,000, charged on the company's undertaking and property, present and 
future, including uncalled capital. No trustees. Previously issued of same 
series, £94,150. : 


National Electric Construction Co., Ltd. (53,364).—A mort- 
age or charge dated August 4tb, 1904, to secure £20,000, has been registered. 
'roperty charged : The company's undertaking and property, present and future, 

inoluding uncalled capital. Holders: R. H. Benson and Н. A. Vernet, 66, New 
Broad Street, Е.С. 


Electromobile Co., Ltd. (75,139).—A mortgage dated August 
10th, 1904, to secure £3,500 and further advances up to £10,000, has been 
registered. Property charged: 15 per cent. of any moneys payable to the 
company under contracts for sale of automobiles or for garage, supply of elec- 
tricity, or other services (not including moneys payable 5 tire main- 
tenance). Holders: North of England Trustee, Debenture, and Assets Corpora - 
tion, Ltd., 45, Spring Gardens, Manchester. 


Urban Electric Supply Co., Ltd. (57,986).—A trust deed 
dated July 28th, 1904, anda d ошоп of even date, to secure £200,000 first 
mortg debenture stock, have been registered. Property charged (by trust 
deed): Electric lighting and tramway undertakings, certain freehold and lease- 
hold hereditaments, and the company's undertaking and property, present and 
future, including uncalled capital; (by disposition): freehold property at 
Hawick. Trustees: Merchants’ Trust, Ltd., 68, Cornhill, Е.С. 


Telephone Co., of Egypt, Ltd. (17,284).—A trust deed dated 
July 70, 1904, to secure £60,000 debenture stock, bas been А 
Property charged: The company’s undertaking and property, present and 
future, except uncalled capital (as a floating security). Trustees: Bir A. Colvin, 
жыр Boham Lodge, Framlingham, апа С. F. Braithwaite, Kendal, Westmore- 
an ә 


South Lancashire Electric Traction and Power Со., Ltd. 
(07,074).—An agreement dated December 23rd, 1904, and a letter of demand 
dated July 1st, 1904, relating to an exchange of prior mortgage debenture stock 
for first mortgage debenture stock, securing £47,000 (the amount originally 
represented by the first mortgage debenture stock, under a trust deed dated 
January 28th, 1901), have been registered. Property charged: Shares in the 
Bouth Lancashire Tramways Co., and the Lancashire Light Railway Co., 
certain lands and hereditaments afterwards acquired by this company, and the 
company’s other assets, present and future, including unoalled capital. The 
charge contained herein will be the same (but ranking in priority thereto) as 
that raised in respect of the first mor e debenture stock which was secured 
by the said trust deed. Trustecs: Electric Conversion Syndicate, Ltd., 13, 
St. Helen's Place, Е.С. 


Bath Electric Manufacturing Co., Ltd. (78,083).—Issue on 
August 15th of £800 debentures, part of series created July 19th, 1904, to secure 
£1,000, charged on the company's undertaking and property, present and future, 
including uncalled capital, if any. No trustees. No previous issue of same 
series. 


Fleetwood and District Electric Light and Power Syndicate, 
Ltd. (49,666).--A charge dated August 16th, 1904, to secure £500 aod further 
advances up to £700 (created ander authority of the High Court by W. Cash, 
the Receiver appointed by the Court), has been registered. Property charged : 
All the company's undertaking and assets (in priority to trust deed dated 
October lst, 1899, and certain subsequent debentures crea or issued 
thereunder. Holder: W. C. Johnson, 82, Hyde Park Gardens, London. 


Electrical Fittings Co., Ltd. (81,756).—£2,400 debentures, 
created August 15th, 1904, charged on the company's undertaking and property, 
present and future, including uncalled capital, have been registered. No 
trustees, 


West African Telegraph Co., Ltd. (21,626).—This company’s 
annual return was filed on July 1st, when 923,100 shares had been taken up out 
of a nominal capital of £400,000, in 40,000 shares of £10 each £291,090 has 
been received. No mortgages or charges. 
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ELECTRICITY SUPPLY ACCOUNTS. 


WE give herewith the returns of the Notting- 

Nottingham ham Electricity Department for the past year. 

Municipal It will be seen that substantial progress has 

Electricity been achieved all round, and that a handsome 

Supply. surplus, amounting to over £12,000, resulted 
from the year's operations. 

The working costs, though still low, are, no doubt temporarily, a 
trifle higher than those of the previous year; the surplus is the 
largest earned so far, in a year's working, and it has been appor- 
tioned as to £6,000 in aid of the rates, and the remainder to the 
reserve fund. 

The prices charged are:—Private lighting, maximum demand 
system, 5d. and 1àd.; power, 14d.; and traction, 14d. per unit. 
The chief engineer is Mr. H. Talbot. 


GzmEBAL BTATEMENT., 
For year ending March 31st— 1904. 1903. 
Total capital expended  ... 808 ... 4400, 918 £374,479 
Number of unite sold— 


Private supply iva T S. 1, 168,771 3,477,833 
Public lighting... kis see nue 164,438 130,097 
Traction ds ЕРА .. 3,768,601 2,902,546 
Total number of units sold .. 8,101,810 6,510,476 
Equivalent No. of 8-c.p. "Lade connected 239,366 208,306 
E.P. of motors connected!.. sibs 1,776 1,346 
Number of public lamps ... See see 160 156 
Maximum load in кү. ae: pee bes 4,889 4,558 
Revenue account— 
Gross revenue ... 885 zii . £71,854 £60,611 
„ expenditure  ... coe 5 436, 978 £28,915 
„ profit ... £34,876 £31,696 
Average inclusive price obtained per unit— 
Private lighting ж к ses 2:9d. 304d, 
Public ана sas 26 s 2:574. 2°70d. 


Traction Be Жез ves " 1:25d. 1:254. 


REVENUE ACCOUNT FOR YEAR ENDING MARCH 318, 1904. 


Gross revenue .. £71,854 = 2°14d. per unit. 
Works and distribution coste (including 
public lighting) ж .. £25,218 = "75d.  ,, 


Total working costs wai 4. £36,978 = 109d. „ 


Prorit STATEMENT. 
Interest on loans T eis ЗР .. £11,243 
Sinking fund ка ido "n ea .. 11,091 
Balance for year’s working is 28 s.. 12,542 


Gross profit ... .. £34,876 


Tue latest returns of this Metropolitan 
Islington Borough are of a somewhat reassuring kind. 
Municipal The financial resulta of previous years have been 
Electricity somewhat chequered, but this year's surplus of 
Supply. over £1,000 is accompanied by several out- 
standing features— prominent among them being 
the considerable reduction in average running and financial costs, 
and the steady increase in the day load; the latter item alone 
would account, to some extent, for improvement in the former, 
although in this case largely assisted by а reduction in the first cost 
of fuel. Coupled with the recent signs of business-like revival by 
the department, {һе year's working must be regarded as a satisfac- 
tory sign. 

We note that the department still adds & misleading memoran- 
dum—in which the total net profit up to date appears as £28,032— 
although this amount includes £26,818 of sinking fund. 

The prices charged are :—Private lighting, 7d. and 2d. maximum 
demand, or 54. flat, per unit; daytime, any purpose, 2d. per unit. 
The chief engineer is Mr. Albert. Gay. 


GENERAL STATEMENT. 
For year ending March 81st— 1904. 1903, 
Total capital expended 988 cui ^». £393,172 £388,670 
Number of units sold— 


Private supply ... oes б e. 1,794,686 1,407,198 
Public lighting .. .. 1,072,961 957,160 
Total number of units sold .. 2,867,647 2,364,353 
Equivalent No. of 8-c.P. lamps connected... — 80,441 
Number of public lamps те 483 474 
Maximum load in xw. e ж — dé — 2,100 
Revenue account — 
Gross revenue Web ай 4. 448, 436 £44,427 
„ ехрепдібаге Fei Pes „% 928,513 £28,817 
profit  .. . £19,923 £15,610 
Average inclusive price obtained per unit— 
Private T SLE ie C cedi Jis iss 4'4d. 5 2d. 


Public lighting re - ese 3:54. 8:54. 


Бкуюисю Account ғов Yman Expma Manca 3197, 1904. 


Gross revenue .. £48,436 = 405d. per unit. 


Works and distribution costa (including 
public lighting) wes .. £22,858 191d. „ 


Total working costs... 79 .. £28,513 = 2384. „ 
Н PROFIT STATEMENT. 

Interest on loans, &c. эз sak ба ».. £12,525 

Sinking fund... ds T vei m " 6,173 

Sundry eee [11] gee eee 171 

Balance carried forward wes - 395 aie 1,054 


Gross profit *. £19,923 


CITY NOTES. 


London United Tramways (1901) Co. 


THE interim report of the directors announces an interim dividend 
for the half-year ending June 30th last, at the rate of 6 per cent. 
per annum upon the ordinary share capital of the company. The 
traffic receipts for the half-year were £139,452, against £132,932 
last year, showing an increase of £6,520 over those of the corre- 
sponding period, with an increase in expenses of but £779. During 
the past seven weeks the receipts were £53,863, an increase of 
£5,172 over the same period last year. The large additional capital 
upon which the dividends have to be earned includes heavy expen- 
diture upon important improvements and widenings of roads and 
streets incident to the doubling of the Hampton Court lines and the 
construction of the cross-town connecting line between Hammer- 
amith and Uxbridge Road, all of which might probably have been 
deferred, but the directors have considered it good policy in the 
permanent interests of the shareholders to at once provide for the 
future development of traffic rather than delay the outlays which, 
with the rapid advance in the value of property along the routes, 
would have had to be made at no distant date at ап enormously 
increased cost. The Act of Parliament promoted by the company 
this session received the Royal Assent on Monday last week. 


авы —— — ͤ r6ꝑ—U— 


Kalgoorlie Electric Power and Lighting 
Corporation, Ltd. 


THIS company’s meeting, held on Tuesday at Winchester House- 
was presided over by Mr. Босев W. WALLAOB, K. C., who, in pro, 
posing the adoption of the report, said that in that document the 
directors had gone into the state of affairs of the company as fully 
as they considered advisable. He had received a letter criticising 
the date of the meeting. Last year when it was held in October, 
they received a great many letters from shareholders complaining 
that it had been deferred, and therefore they determined this year 
to issue the report at the earliest possible moment. 16 was not 
desirable to furnish the shareholders with all the particulars of the 
business of the company, because they had to carry on negotiations 
with very important companies in Australia. А great many of the 
smaller companies in the country had discontinued to work 
their own mines, the tendency in Australia being to 
amalgamate the mining interests in a few hands. Therefore, 
they were pledged to a certain extent not to give full particulars 
of their output, or the prices of their contracts, or how much power 
they had left at their disposal, as such information would only be 
used against them by those with whom they had to negotiate. They 
stated in the report that shareholders could always obtain informa- 
tion by applying to the secretary at the oftice, but as thera were a 
good many difficalt negotiations going on at the present time, the 
board had picked out three of the largest shareholders, and given 
them fall information as to what they were doing and how they 
were going on. Those gentlemen were Mr. Howard, who was the 
largest shareholder in the company, Mr. Ford, who represented a, 
great many of the shareholders, and Mr. Woolner, the broker of the 
company. If the shareholders would communicate with those 
gentlemen, they would be pleased to give them all information. 
This time last year there was a very much larger amount of calls out- 
standing than was the case now. In the present balance sheet the 
unpaid calls stood at £1,948. Since then another £500 had been 
got in, so that practically they had got rid of what at one 
time threatened to be an enormous burden on the company. It was 
satisfactory to know that those calls had been collected practically 
without any legal expenses. The financial position of the company 
was very much improved, because, practically, they owed nothing 
to the bank, as they had more to their credit than the amount they 
owed. Therefore, it would be seen that the affairs of the company 
were in a very different state to what they were when they met 
last year. Ав the capital was not sufficient they had to raise deben- 
tures, and the whole cost of raising that money, including the dis- 
counts and brokerage, had been written off. They would see by the 
report that the power sales for the current year, up to the date of 
the last return, showed an increase of 95 per cent. over the corre- 
sponding period of 1903. They must not, however, expect tbat 
rate of increase to go on. It was quite an abnormal increase, be- 
cause, prior to its taking place, they were supplying müoh less power 
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in proportion, than previously, and therefore he did not think that 
the increase in the re manning poron of the year would be anything 
near that figure. They one rather considerable difficulty 
which, to an extent, was a drawback to them. When they started 
to equip plant and works for the manufacture of electricity, there 
was no water in Kalgoorlie that could be used without being treated, 
as it contained a large quantity of salt. They, therefore, set up an 
n sive exaporating and condensing plant. Since then the water 
mpply of Kalgoorlie had been completed, and that, of course, 
ed a great many of the mine-owners to produce a great deal 
more electricity with their existing plant, and encouraged them to 
put up new plant. Under these circumstances the directors found 
it better to use the city supply of water, but they had their evapo- 
rating plant to fall back upon in case of need. With regard to the 
directors fees in 1903, for 15 months they were £1,700, but they 
agreed to charge only £1,120. That was for seven directors. Since 
then the board had been reduced to five, and they had voluntarily 
limited their fees to £1,000. 

Mr. E. Pors, in seconding the resolution, said he could assure the 
shareholders that everything possible had been done to secure con- 
tracts. There was а feeling among many of the shareholders that 
they ought long ago to have had a full load, and thereby have been 

making larger profits. He would like to remind such that it was 
only in October, 1902, that they began to supply mines; conse- 
quently, they had only had one full year’s work and a portion of 
another. They could easily have had a full load on Nene ago, but 
they would not have made the эрке they had if they had done so. 
The only quarrel they had had in the City with anybody had been 
from the fact that they would not take contracts that would not 
pay. He felt sure that in time they would have a full load of 
paying contracts, and the shareholders would benefit by the waiting 
policy which the directors were adopting. They had done fairly 
well since the balance-sheet was made up—much better than if they 
had been running a full load. 

Mr. Woor nn said he had come to the meeting intending to 
voice the very large amount of discontent which existed among the 
shareholders, who, he considered, had exercised а very great deal of 
patience in waiting for five whole years without any return on their 
capital, However, he had no wish to do anything which was 
likely to create dissension, and they accepted in good faith the 
offer of the board to let them make a thorough examinees into the 
contracts, and call a subsequent meeting if necessary. 

Other shareholders baving adversely criticised the report, the 
OnBAIRMANX, in reply, said he would not like to prophecy as to when 
they would be in a position to pay an interim dividend on the 
preferred shares, especially when they considered the altered state 
of the mines, They would do their best to earn a dividend, and 
the result of their negotiations would very much influence the 
dividend. 

The report was then adopted. 


British Insulated and Helsby Cables, Ltd. — The 
directors have declared an interim dividend at tte rate of 8 
cent. per annum on the ordinary shares for the half-year ended 
June 30th last. 


Chatham and Distriet Light Railways Co.—The 
directors recommend a dividend on the preference shares at the 
rate of 5 per cent. per annum, leaving £745 to be carried forward. 


Hadfield’s Steel Foundry Co. — The directors have 
decided to pay an interim dividend of 1s. per share, being at the 
rate of 10 per cent. per annum for the half-year ended June 30th. 


Mather & Platt, Ltd.—The directors have announced 
that, in addition to the 7 per cent. always paid on the ordinary 
capital, there will this year be a bonus distribution of З per cent. 
The transfer to reserve is also increased from £36,300 to £50,000, 
and there is a larger carry forward. 


STOCKS AND SHARES. 


Wednesday Evening, 

Tuis ‘week it is again Russian tactics which are swaying the 
markets, and the various “incidents” arising out of the war 
continue to exert not only a negative restraint, but a positive 
depression over business in the Stock Exchange. So far as money 
is concerned, there remains a sufficiency of floating capital that 
should prove ample for end-of-the-month purposes without affecting 
the present Bank Rate. Trade in all departments of the House is 
exceedingly limited, and the end of the present nineteen-day 
account will be welcomed as affording at least mechanical relief to 
the idleness of markets in every part. Electrical sections are good 
throughout, with the exception of that dealing with Railway stocks. 
Supply shares continue to show improvement, and there is a 
hardening tone amongst Telegraph issues. 

That the steam railway companies should be having electrocution 
accidenta when the electrical railways themselves have been so free 


"m, 


from such mishaps, might be counted ironical were the result less 

tragic. The North-Eastern and the Lancashire and Yorkshire 

companies have had a number of deaths by the live“ rail, although 

part of the blame must lie upon the unfortunate victims. 

The District is taking special care to guard against the peril 

on its system, and Tuesday’s unhappy accidents were due to other 
causes. Together with other Home Railway descriptions, electric 
stocks are dullish, and the traffics are not good enough to encourage 

support. Its decrease of £17 for the week, gives the City ‘and 

South London a falling-off of £945 since the beginning of the present 
half-year, and the price of the Ordinary has again receded a point 
to 40. Waterloo and City at 874 is also 1 per cent. lower, while 
Districts are good at 362. А drop of 1 in Metropolitan Railway 
Consolidated brings the price to 914. Great Northern and City 

Preferred have advanced 4 to 44. 


To praise or to condemn the lately-issued report of the London 
United Tramways Co., is equally easy. With general trade so in- 
different, the company may be congratulated upon earning an addi- 
tional £6,520 in six months, with an extra expenditure of a mere 
£799. On the other hand, the increased capital has compelled the 
directors to declare an interim dividend at the rate of 6 per cent., 
against the 8 per cent. of a year ago. As the board point out, the 
increased capital ranking for dividend was raised to pay for work 
that might have been deferred for some time, but which it was 
thought desirable to undertake without delay. The price of the 
Ordinary shares has shrunk a little, to 153, and some selling orders 
appeared about three days in advance of the dividend declaration. 
Not long ago the price was 214, but as soon as the buying for con- 
trol” came to an end, the quotation gradually sagged. The Prefer- 
ence shares at 103, and the Debenture stock at 104, are unchanged. 
We remarked this time last year that it seemed a great pity the 
company should pay at the rate of 8 per cent., when to do во in- 
volved dividing the profits so nearly up to the hilt. 


Of other tramway issues, City of Buenos Ayres are commanding 
the most attention, and change hands freely at about 10. Metro- 
politan Electric Tramway Debenture is a shade firmer at 99, upon 
the opening of the new eection last Saturday. Good buying of 
Anglo-Argentine Trams keeps the Ordinary and Preference very 
hard at 6} and 54 respectively. On several occasions we have 
indicated Auckland Electric Tramways Debenture as a sound 5 per 
cent. investment, and the price is not likely to stop for long at its 
current level of 994. Kalgoorlie Electric Power and Lighting Pre- 
ference at 8s. have not been stimulated by the appearance of the 
report, Westinghouse Preference seem to have gravelled at 3, and 
some of the recent buying has a trans-Altantic look. None of the 
British Electric Traction issues exhibit any alteration. 


Rises of 58. have occurred in County of London Preference at 117, 
and in Edmundson's Preference at 61. The former is due to the 
consideration that the shares are cheap compared with those of 
some of the other lighting companies. Edmundson's have been in 
demand for several weeks, and the price was advanced in order to 
tempt sharesto market. The 4j per cent. Preference shares of the 
Metropolitan Electric have put on } at 54, and South Metropolitan 
Electric Ordinary, to give them their new name, аге a similar 
fraction better at ;, the Debenture improving to 105. Notting Hill 
4 per cent. Debenture is quoted 100 to 1083. Beyond a slip-back of 
lin Brush Second Debenture, to 721, the manufacturing list is 
practically featureless. 


Support is being accorded to Eastern Telegraph, Eastern Exten- 
sion, and Great Northern Telegraph issues on account of the war. 
The first- named has risen 2 to 1283, and “Chinas” are 4 up at 121. 
Our contention that the struggle will do the companies a lot of good 
in the way of extra traffic is being followed by a few wary buyers, 
and prices will probably advance further. West Coast of America 
Debentures are another point harder at 981. 


After rising to 72; Anglo-American Telegraph Deferred has 
reacted to 74 middle, and the two other stocks of the company 
continue unaltered on the week. The American market is still the 
only department in the Stock Exchange where anything like anima- 
tion prevails, but the mad gambling in wheat has bred fears lest the 
strength of Yankee Rails may soon be tapped. When this happens, 
there will probably be another long period of inactivity for Anglo- 
American Telegraph stocks to traverse. It may be mentioned that 
the renewal fund, which a society weekly airily describes as a reserve 
fund, amounts now to over £980,000, so that the necessity for 
adding to it will soon be at an end, since a round million is the 
mark at which the directors aim. After this is secured, the 
Deferred stands to benefit by augmentation of its profits, whieh 
now has to go to the renewal fund. Globe Telegraph Ordinary, at 
94, have risen the fraction, in sympathy with the strength of the 
Telegraph market as a whole. National Telephone stocks are 
quieter, but the Deferred marks a further point rise at 90}, and at 
105 the 4 per cent, Debenture stock is also slightly better. 


—————————————————— на 
Vol. 55. No. 1,396, Avaver 26, 1904.] THE ELECTRICAL REVIEW. 851 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Btock а Closing 
Present or | Dividends for the last osing 
NAMB, Quotations Quotations 
Issue, sor tin three years, Aug. 17th. Aug. 24th. 
1901, | 1903. 1908. 
21200 Aen Direo те тар! + 4 76 Debs. 5 к vs ee oe V SUM 97 — 
U Amason egraph e ares 08. to ees ees ee ee ee ee Be 
119, 7007 Do. do. б 9, Dene., os. 1 to 1,950 Red. ee ee өе 100 ee ee oe oe TE a эе > oe 
768,840 | Anglo-American Telegraph .. .. .. cc Stock | 618. 60/6 61s. 46 — 49 46 — 49 
8,106,680 Do. do. do, 6 Pref, ee ee ee ee ee Btock 6 96 6 6 pA 90 z= 92 90 — 92 
8,105,680 | Do. do, do. Deferred co c „ — | Btock 9s. 1/- 28. 7 — Th 71— "i 
44,000 | Chili Telephone, Nos. 10044000 .. .. .. .. € 6 6 6 7 96 — 64 5— b) 
Commercial Cable ее ee $100 8 8 ee 170 —190 170 —190 
1,841,909 Do. do, Bterling 500 year 4 % Deb, Btock Bed, T Stock өз 2 2 " 94 — 96 91 — 96 
46,000 | Cuba Telegraph .. eo ое e жа Же, ое | 10 4% | 9% | 5% 7— 8 7— 8 
19099 Do. ioe pret, oe ee ee ee ee ее ee (10 ee ee ee 15 = 16 15 — 16 
Direct Spanish ета oe ee ee ee ee ee eec * өе ee ee ee oor “= oe co 7 s 
6,000 Do. do. 10 Cum. Pret. ее eo ee е • б ee ee ee 1 — 8 1 = 8 
80,000 Do. do. 44 Debs. ee ee ee ee oe ‚ 60 ee oe . 98 —101% 98 —101 96 
60,7102 | Direct United States Cable АР 920 8196 8196 8 96 10 — 104 10 — 104 
060,000 2 West India eons 44% Reg. Deb., within Nos, 1 to 1,900, Red. B 00 13 T% 1 17 =! te an 
astern Telegraph Stock ee ee ee ee eo ee took = = 
1,965,565 e ’ Ba Pref. Stock ee es е ee ee 100 ee ee ee 87 — 90 96 — 89 
Bastern Extension, Australasia, and China Telegrap Se cae — — 1 
820,000: 4 b. Stock red 6e Stock ee ee ee 108 —106 108 —106 
B00,000 | Eastern & South African то 4% Mt. Db., Nos. 1 to 8,000, red - 1909 | 100 ee ee ES 99 —10? 99 —102 
800, 0002 Do. do. 4% Reg. Mort. Debs. (Mauritius Sub.) 1 to 8.000 25 % St M. 100 —103 100 —108 
180,297 | Globe Telegraph and ee ә 5. o| 10 | 69$» |£8167*| 51% Bj— 9 ^ 91 
190,00 | Great Northern Telegraph of cera . OZ OZ n| de 1 uk 15 % | з 5 5 253 
rea ern Te egrap 10 agen EN ee ee ee $— = 
64,700 Halifax and Bermudas Cable 95 1st Mort. sea within Nos. 100 = e m 99 —101 99 —101 
17,000 | Indo- ee ee ve we A - 95 10 96 10% | 10 5 48 — 46 48 — 46 
1,988,888 Nation al el hone, Pr тара Stoch ee ee ee ee ee ee 100 6 % 6 6 104 —106 104 —1C6 
1,066,667 Do, Def. f. Stock ee ee ee rx) ee oe 100 ee 44 5 88 -= 91 89 — 92 
15,000 Do. do, 6 9% Cum. lst per ee eo - ee ee 10 6 6 6 12 — 14 12 — 14 
2,260,000 Do. do. 6 Non-cum. 8rd. Pak 1 ‘to 950,000 ee ee b б 5 6 5 g 54— 5g 51 — 5 
000.000: | Do. до. 5i Deb. Stock Red. e 05s e Stock | 94 83 84 97 — 99 97 — 99 
689,593 Do. do. Deb. Stock Red. oe ee T 4 4 4 96 103 —105 101 —106 
1,000,000 Do. do. bos Certa., 85 % to be paid өө ee ee ee ee ae 65 — 67 — 67 
179,318 Oriental Telephone and Eleo, Nos. 1 to 171,604, fully peld Ec сё» ] 6% | 6% | 64% i— 1 i- І 
, ee ee ee ee ee — — 
100,000! | Paciflc and 8 та, 4% qoe Debs., 1 © 1,000 ` - ..| 100 ee - ee 97 —100 97 —100 
11,880 Renter's ее oo ee ee ee eo ee 8 5 % 6 96 ee 64— 7i 7 
808 | Submarine Cable Trum .. 6 g .. | Cort, aM 82 ee 118 —128 118 —193 
68,000 | United River Plate Telephone oe T ө» 6 1% 1 96 oe 6 — 6 — € 
40,000 Do. do. БЕ Pref., Nos. 1 to 40,000 ee ee ee és 
179,947 Do. : do. ee ee oe eec Btock ee ee ee 108 —106 108 —106 
15,600 | West African Telegraph, Bhar бе. ‚ёа ee IET v. 2 | 4% — 71 6 — 
150,000) | West Coast of 4% Debe., 1 $0 1,500 guar. by Bras, Bub, Tel, 100 m i. 96 — 99 97 — 100 
967,980 Westen Telegraph, L i Ros. 1 $0 907,980 e. d eer Se 10 7% | 71% | 7% 12 — 174 12 — 1 
96, 0001 D>. Debs. Фа series, 1906 ое 0 0 ве 100 ee [EJ ee 101 —104 101 —104 
600, 000 uibus and д0 Bs 1 8 Stock Red. ee se ee ee 10 ee ee ee g ae ЧЕ s 
68,221 anama elegra ee ee eo ee ee ее ee ee eo m 
84,668 Do. do, do. 6 % Cum. 1st Pref. ee ee 10 ee oe ee 61— d ei-—- d 
4,680 Г», do, do, 6 Oum. 2nd Pref, eo eo ee ee ee 5 — 6 б — 6 
60,0003 ' vo. do, do, 6 Debs., Nos, 1 to 1,800 oe 100 ee ee ee 99 —109 99 —103 


20,000 British Aluminium 1 Cum. Pref. ee ee m ее 5— 6 ee ee 
000% Do. do. 5 Ist мо: Deb. Stock Вей, ee ее ee 92 — 97 s2 * 
100,000 British Eleotrio Traction ee ee ee 81— 93 9 
100,000 Do, o. 6 % Gam . Pret. 8 w 103— 11 xd Ioj 1 
600,0u03 Do. do. Perpetual Debenture Bock 55 >. 16 TM 1174 
100,000 British Insulated and Helsby Cables ee ee eo ee ee е-е 
100,000 ро. до. 6 % Cum. Pref, eo ee ee ee ee ee ee 
60,000 Do. do. % 1st Mort. Deb. Red... ee өө eo e oe 
60,000 TBrowett, Lindley & Oo., t ee ee ee ee ee ee ee ee ee 
60,000 q Do. do. 6 96 Cum. Pret. ee ee se ee oe ee 
106,781 Brush Electrica) Engineering, Ord., 1 to 105,781 .. ee ee ее ее 
150,000 Do. do, Non-cum, 6 № ef. : ee 6:4 
125, 0004 Do. do. Ф Perp. b. Btock . ee 2 ee ee 
* 25,0001 Do. do. е 2nd Бер Btock ее ев oe 
86,000 | Callender's Cable Construction s ee ete 
40,000 o. do. do. 5 % Cum, Pref é; 
80,000! Do. do. 44 96 1st Mort Deb. Stock Red. 
5,860,014 Central London Railway, Ord. Btock ee ee ee © e |8 
494,098 do, 4% Prei. Stock.. |... se ce vc 
494.908 Do do. Det. do. ee ee ее ee ee 
12,990,000 | City and South London Railwa ee ee ee ee ee ee 
ee | ае а ш Erin Mon. z. Debs, to 900 of £100, and | 
8 E о » e 
100,000: |{ 901 to 11,000 red. us, 
990,961 | Edison & Swan United етш Light, “A” shares, 28 paid, 1 to 99,961. 
17,189 Do. do. “д” 8 01—017,189 .. ida 
44,0281 ро. 08; 5 Stock Red. еә е є 
100,000 ро. до. 111% b. Stock Prov. Gert. all pd. 
212, 100 Electrio 9 ee ee ee 
81,890 Do. 0. 7 раш. Pref, 1 to 81 ee es 
82,5001 Do. do. 4 let Mort. Deb. Sox 
26,000 | General Electric Co. it Cum. Pref, ec вое оо ө» 
200,000 Do. o. 4 95 Mort. Deb. és ee 5% ee 
900,000 Henley'e (W. Т.) Telegraph Works, Ord. .. T ee T eis 
200,000 Do. do. Pref. .. : ee ee 
45,900 Do. do. ort. Deb. Stock ee oe 
50,000 poate Roe Gutte-Percha & 3 Works 4 10 M 
800,000: 0. st Mort. Deb. 
87,600 nn Overhead Railway, Ord. T "e ^ e „„ ав: вә 
10,009 Do. do. Pref. £10 рма ec ee ee ee 


81,850 raren Pone Hon and E Deb. Bas, N dor: 
au | Waterloo а City Hallway, Ord V UM 


> A period of ninemonths. f Quotations on Liverpool Stock Exchange, 1 Unless otherwise stated all shares are fully paid, €4 From Manshester Share List. 
„PPPP— B A 


Rank rate of discount 8 per cent. (April Slat 1004), 
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SHARE LIST OF ELECTRICAL COMPANTES (continued). — ELECTRICITY SUPPLY COMPANIES. 


Btock Closing Olosing Business done 

PM KAMB, or 1 Quotations | Quotetions | week ended 

' Share. ген Aug. 17th. Ang. 24th. | Aug. 24th, 1904, 
90,000 B & Kensington Electrio Light Sup., Ord 000 ; 9% | 8% [10% 10 — 1J3xd | 103— 1 | adi 
rompton n % Bu е . 1 to 90 . oe 6 = x xd Tt =e 
90,000 do. lg т 1% Саш, Pref, ee 6 % 5 Ris 04— 107 xd rm 104 xd "E A 
950,000 | Central Eleoirio Bupply 4 Guar. Deb. майа t es P «12 100 — oe E 106 —109 104 —109 “+ “+ 
50,000 Cross and аа leotricity ! Supply bes. Meet ee 6 |10% 10 | 8% ae 8 xd 7à— 8 xd Tí 73 
70,000 . 6 Cum. Prei. 6 НЕ i P 51 — 53 ха — bà xd 2 2s 
40,000 Do. de d БЫ Undertaking ” Cum. Pref. ee 5 ee ee ee б 6 4 ыы 
40,000 Do. do. 1 ee e. e ee ee ee 5 ee ee ee 44— б 4 5 2 oe 
000 Do. do. 4% Deb. Stock Red. ee oe T 100 ©з sis - 102 —101 102 —104 3023 6 
44,438, |*Chelsea Electricity — о e 5 4% | 48% | 58% 614 613 
160,0004 tock Red. .. e | Block | .. 3 E 06 —109 106 —109 E M. 
30,506 `| City of London Electric Lighting, Ord. 40,001 110/806 — .. . | 10 | 5% | 5% | 6% | 101— 107 101— 101 19 ө 
40,000 Do. 4 Cum. Pret., 1 to 40, 000 ee 10 ee eo ee 18 — 14 13 — 14 1; ee 
0002 Do. Deb, Stock, Scrip. (iss. at 115) all paid . е eo oe ee ee ee 120 —125 120 —125 ee . 
800,000 Do. ü Ind Deb. Stock, v. e? All paid ее ee 100 se ee Ф» 104 —106 102 —105 ее ee 
000 | County of London шоке Lighting, Ord. 1—40,000 10 4% 4% 4% 74— 8А xd Th— 84 xd ' ТА 
Do. 6% E 40,001— 860,000. . 10 ee ee ais 11 — 12 xd 11 — 13 xd 1! 11 
400,000: Do. do: Deb. Stock ee. e ee ce ee ee ee ee ee 105 —108 105 —108 107% 1 6 
‚000 ро. do. 44% 2nd Deb. b. Biok ‚ € — e | Btock - S ae 101 —104 101 —104 101 8 
60,000 | Edmundson's Electric Corporation, Ord ЕЗИ b 7% | 196 | 7% 6 — 61 6 — 6 . 
80,000 Do. до; FE Pret. se ee eo ee ae ee es 52— 6 6 Tem 63 22 
140,000 y st Mort, Deb, Stock .. | 100 92 is i 104 —107 104 —107 1054 105 
21,000 | Ken n and Knightsbridge кеси T 5 10% 10 1296 19 — 18 19 — 18 oe - 
90,000 do. do. "E %, Debenture Stock oe Stock es ee ae 102 — 106 10% —106 -2 ee 
110,000 London Electric Supply Corporation, Limited, Ота. ° 1 ee 8 ee oe te hR- 53 11— 1 ene. ee 
49,840 Do. do. 5 ee ee е 5 — 5 — b ee ee 
350,000 Do. do. do. 4 9, Ist More, Dob. Stock Red Btock T TT м 96 — 99 96 — 99 — T 
100,000 | Metropolitan Electri» Supply, 1 to 100,000 .. s 10 63% | 1% 8196 153— 16 154— 10 xd 164 184 
71, 106 Do. do. % Cum. Pret. 1—71,106, £3 paid .. 5 Ue n NE Ер 6 baz 549 
‚000 ре do, lst Mort. Deb. Stock ee ee ee ee ee ee 109 —118 109 —113 111 ee 
250,000! do. Mort. Debs irm Red ee ee Btock oe ee ee 06 = е 89 96 — 99 ee ee 
10,869 Notting B Hill Blectrio Lighting - T ee 10 6 % 6 % 6% 14 — 15 14 — 15 . oe 
,000 St. James’ and Pall Mall Electric > Light, Ord 6 144 144% 144% 14 — 15 14 — 15 14 
000 Do. do. Pret. 90,081 $0 хо 40,080 б ee ee ee 8 — 9 R — 9 ore Ы 
150,000: Do. do. 80. а ee 100 eo ee ee 97 —100 91 — 100 * ee 
,000 Smithfield Markets Electrio Supply, Ота ee ee 6 ee 94% 4 % 21— ul 23— 3} ee ee 
50,000 Do, * 4% Deb. Stock ee ee Stock eo oe oe 83 — &8 88 — 88 . ee 
66,000 | South London Electricity &84poly. Ord. "CEN 6 is 13% | 8% = 4 pa 43 . ee 
100,000 | South Metropolitan Electric Light and Power, Ord. ..  .. si 1 >i un js 1— 1 te oe 
50,000 Do. 3 Pret. ee ee ee es 1 ee ee 1 жагы IE à— 18 ee ee 
100,000 Do. % In Deb. Stoch * ee ee 100 eo ee oe 109 —106 103 —107 ° ee 
,000 | Urban Electric Supply, Ord. бас „% „„ Сз же we б - T is Б 4 5 AH .. 
000 do. 6 Cum. Pref. ee ee eo ee ee b ae s-s 41— 54 4 ic м 
110,000 | Westminster Electrio Supply, Ord. "JE I 6 L 19 Ф 184% 124— 164 124— 1 12% 1278 
98,141 | Do. do, Y: $ 9; Cum. Pret. ee ee ee eo 6 ee 6 — 6 — ee oe 
LLL LLL BU Bubject to Founders Shares, { Unless c as otherwise stated ali shares. are are fully paid. F 
MARKET QUOTATIONS. Wednesday, August 24th. = 
E ek's sates Week в 
CHEMICALS, &о. [ng ios er Doi, METALS, &o. (continued), i =з é ' Deo, or Ino, 
a Acid, Hydrochloric per cwt, 50 g Copper Sheet per ton £70 T 
a „ Nitric... e per cwt. 22/- g + Rod. per ton £70 
a „ Oxalic. ee per cwt, 82/- е » (Е lectrolytic ) Bars per ton £62 
3 Sulphurio per cwt, 5/6 e * " Sheets per ton £78 | 
a Ammoniac, Sal per cwt, 42/- е " " Rod per ton £72 
a Ammonia, Muriate (crystal) per ton £88 10 Е T " H.C, Wire per lb, та 
а Р per ton £30 f Ebonite Rod T e per lb, 8/8 
а Bleaching powder F per ton £4 10 f T Bheet per lb, 8/- А 
а Bisulphide of Carbon per ton #15 n German Silver Wire per lb. 1/6 . 
a Вогах.. per ton £18 h Gutta-percha fine .. T per lb. В/- T 
a Benzole (90 %) per gal. 77 h India-rubber, Para fine .. per lb. 5/1 to 5/24 inc. 
a " (50/90 96) per gal. 5/6 4 Iron, Charcoal! Sheets г per ton £18 T 
a Copper Sulphate per ton £19 GO sac, РШ (Cleve land warrants) per ton 42/11 7d. dec, 
a Lead, Nitrate per ton £50 i ,, Forgings, according to size рег ton From £11 | T 
a2 „ White Sugar per ton £8) é ,, Berap, heavy per ton 47/6 to Б0/- 
a „ Peroxide per ton £27 10 á ,, Wire, galvanised No. 8 per ton £9 15 
a Methylated Spirit . З er gal, 2/6 а е" 
а Naphtha, Solve nt (90% a 160° С), — gal. 5/6 g Lead, English Ingot per ton £12 2 6 
a Potash, Bichromate, in casks .. per lb, Bd. A v Sheet 25 per ton £11 17s. 6d. | 
a * Caustic (15/50%).. per ton £94 ; m Mang anin Wire No. 28 .. per lb. B/- . 
a Shellac . А per owt, 210J- s g Mercury per bot. 7 15 dec. 
a Bulphate of Magne sia c per ton £4 10 4 4 Mica (іп original cases) small . per Ib, 6d. to 1/ A 
a Sulphur, Sublimed Flowers .. per ton £6 10 à 4 52 " a medium per lb. 2/6 to 4/- - 
a Т Recovered per ton £5 10 d " large per lb. 4/6 to 8/6 .. 
а Lump per ton £6 р Phosp )hor Bronze, plain castings per lb, 17 to 1/24 - 
a Boda. Caustic (white 70 3) per ton £10 15 p * rolled bars & rods per lb. 1/- to 18 T 
a „ Crystals per ton | £8 „ в{тїр&вһее& per lb. From 1/1 | oe 
a „ Bichromate, casks.. per lb. | 91d. o Platinum. " per oz, £4 T 
| e Bilicium Bronz« Wi ire .. per lb. 9d. to lld, | ee 
| í Steel, Magnet,acc'd'gtodesc'p'n per ton £58 | = 
METALS, &o. | Ed * in bars £15 to £40 А 
b Aluminium Ingots, in ton lots .. per ton #130 g Tin, Block .. ee sik Sl | T 
" Wire, in ton lots per ton £168 S n. NOM + Y ee per lb. 1/6 | zd. ino 
b * Sheet, in ton lots . per ton 4166 п „ Wire, Nos. 1 to 16 .. .. per lb. 1/7 
b Babbitt's metal ingots d per ton £48 to £180 p White Anti-friction Metals— 
c Brass (rolled metal 2” to 12”) basia per lb, 64d. " White Ant’’ brand +» per ton £19 to £62 | 
» Tube (brazed) . per Ib, Eid. j Yarns,2/10s Grey Cotton, оп вр'18 per lb. Rd. T 
TEMP „ (soli | drawn).. per lb. "id. j 95 6 lea, Flax. per lb, Bed. | .. 
‹ " Wire, basis.. per lb, 63d. i * B ply 10 lbs. Russian per Ib. atid. | .. 
í vopper Tubes (brazed) per lb, 94d. j " 10 lbs. Russian, single per lb. 44d. | T 
í „ (solid drawn) per lb. | 934. j 90 180 lbs. Jute rove per ton £11 | T 
c C ор р er Bars (bert selected per ton | £70 Еб k Zinc. Bh't (Vieille Montagne bnd. ) per ton £25 Б | ee 

Quotations supplied by Messrs, :—a G. Boor & Co.; b The British Aluminium Co., Ltd.; е Thos, Bolton & Sons., Ltd.; d F. Wiggins & Bons.; € Frederick 
Smith & Co., f India-Rubber, G.P, and Teleg. Works Co., Ltd.; g James & Shakspeare; л Edward Till & Co.; i Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd.: я P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; р The Phosphor Bronze Co.,Ltd. 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Week | Receipts for | No. Miles Week | Receipts for No. Miles 
Locality. ending | the eek, kz. Totaltodate, | open. Locality. . чу &| Total ко дме, open. 
2 25 5 £* | |. £ 2˙ £* 7 
Aberdeen .. Aug. 20 | 1,825 7292 12 19,669 | + 8,694, 10 | — 8 Dublin oe .. Aug. 19 | 5.877 | +148 | — | "^ — 9,48| 47 |+ 
Bath .. : . „ 17 158 — | 84 20, 631 — 124 | — |8| East Ham .. » 20 749 — 11 20 | 15.930 | + 1,568 5 |+ 
Birmingham " „ 20| 6,180 | — 10 | 84 |1t9,215 | 711,571 — |.| Glasgow „ 20 | 14,111 | +468 | 13 166,7 97 1 10,911 714 |+ 
Blackburn os » 19 759 | —102 | 21 549 | + 1, — |9|Halifax (2 weeks) „ 10] 4,046 | +416 | 19 | 30,897 | + 2,237 | 88 71 
Blackpool . „ 18 | 2,499 | +402 | 20 1838 | + 2,740 — |8| Huddersfield ‚| 20 | 1,470 | +150 | 20 — |98 | — 
—Fleetw'd „ 20 | 1,606 — 850 7 10,780 | — 551 75 | — [= Hull .. a > „ 20 | 2,166 | +853 | 20 44,270 + 6,857 18 {+34 
„ Lytham | , 18| 975 | +199 | 42 14. 707 + 6, 7 7§|— 8 Ixeston „, 17| 155 | — 42 20 | 3027) — | 85| — 
Bolton x ee » 21| 1,888 | —205 21 89,708 | — 17| 25 | — |æ! Ipswich T el oo 20 509 — 20 10,918 = 104 | — 
Bournemouth . » 17| 1,440 | — 78 | 20 | 28,615 — 103 — Isle of Thanet , 20 | 2,080 | 4278 | 88 23.061 + 783 104 | — 
Bradford  .. e" „ 20 4,951 +829 | 90 96,864 | +17,026 | 50 | — E Leeds.. "m .. „„ 20 | 6,088 | +4601 | — 125,770 + 7,809 | В 3 
Brighton А „ 21 | 1,886 | +255 | — 22,527 — 9 |— |8 Liverpool .. ..| oy 18 | 10,907 | + 794 | 33 341,017 +11,806 | 108 | — 
Bristol oo e| › 19) 5029 | +178 | — — — |98 — 6 London С. C. .. „ 13 | 18,740 4906 19 213,645 | + 48,872 | 461 1133 

; Devonport . „ 12 618 | +123 | 93 17,081 | + 2,771; 5 | — |р | Manchester.. e „ 20 | 19,407 | +571 20 | 251,819 | + 9,573 |1874 | +1 
& Dudley—8to' rb'ge „ 14 952 | + 12 82 27,848 + 1,076 1 — |S|Newcastle .. » 18] 8,663 | +192 | — — — 17 — 

: Gateshead З „ 14 ylis | + 7,82 28,965 + 1,891 | 1 + 2 Portsmouth. : „ 20, 2,606 | +116 | — 44,480 | + 8,983 | 144 | — 
SGrn'k—Pt.Glsgw| ,, 14| 681 | + 86 32 | 18,98! 4 ‘974! 7% | — 18 Salford — .. „ 15 4,021 | +204 | — | 81,862 | + 6,289 80 | — 
EOldham- Ashton „ 12 559 | —179 | 83 17,486 | — 957 | b — |a Sheffield oe us „ 14 | 4.698 | +808 | 20 95,976 | + 2,354 | 38 |+6 

: Potteries .. s » 12| 1,968 | 46920 | 82 802 | + 4,908! 258 | — 12 | Southampton e| s 11 1145 | —125 | — — — 9 — 
L South Staffs. vs » 12 691 | --807 | 82 24,878 | — 8,220 21 -3 E Southend-on-Sea .. „ 17 611 | + 58 20 8275 + 992 63| — 
Swansea » 22 665 | — 8 82 17,611] + 984 — |9| Sunderland .. oof gp 14 | 1,424 | + 19 | 18 96,1081 + 864 21 71 

Wolverhampton. „, 12 894 | + 12 82 12,584 — 104 104 |+8 || Tyneside .. ..| „ 17 408 | — 32 | 38 | 12,711 | + 3,072; BO |+°4 
э Yorks. Wool Dist. | „ 12 044 | +120 | 82 | 19,218 | + 7,914) 6 | — |&| West Ham „, 18 | 1.152 — | 26 | 21,509 — | 8°62); — 
Miscellaneous н 28 | 4.940 — 82 | 118,917 — — |— 8 D olv orhampion » 11 802 | +354 | — — — 9:5 | — 
Burnley . » 0 | 1,128 | +226 | — — — 102 |484 8 Сав. London Вр... 1 œ 20| 6,420 | — 25 7 | 41,100 | — 2,047 6 | — 
Burton-on-Trent col ye 23i 876 | — 10 | 204 7.596 — — |. & B. Lon. т. „ 1 | 2205 | — 17| 8 | 18,510 | — 945 = 

Cardiff i i» » 6 | 2,818 | +216 | 18 ,085 | 1.162 1 — Da lin—Lucsn R у. „ 29 184 | — 30 | 7 1,058 | + 29 = 
Chatham & District » 18 614 | — 99 | 38 19,455 | + 2,210 | BR | — G. N. and City Ry. » 20 991 — | 2 25,904 == => 
Сотк ee ee ae Е ee 18 641 — 192 38 15.896 — 1,928 9°89 — L' pool Overh’ а y» [1] 91 1.641 + 75 8 18 ‚781 Lm 168 4 +4 
Dover T „ 90 811 | + 7188 1, — 980. B | — Mereey Reilwey . „ 2! 1406 | + 881 7 10.0911 + 56 - 
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ON LARGE BULB INCANDESCENT ELECTRIC LAMPS 
AS SECONDARY STANDARDS OF LIGHT. 


By J. A. Егиміко. M. A., D. Se, F.R.S., Professor of Electrical 
Fiogineering in University College, London. 


(Read before Section G, Monday, August 22nd.) 


THE importance of possessing a secondary standard of light which 
shall be at once portable, convenient, and constant is generally 
acknowledged ; and the choice lies between some form of flame 
standard and some form of incandescent standard. 

For the last eight years the author has employed as а secondary 
standard of light a type of large bolb carbon filament electric 
incandescent lamp, which was first devised by him in 1895 in con- 
nection with photometric work carried on in the Pender Electrical 
Laboratory of University College. These lamps were made by the 
Edison & Swan Electric Light Co., and a large number of them 
bave been issued to the public under the name of the Fleming- 
Ediswan Photometric Lamp, together with a certificate of the 
author as to the photometric value. The principle underlying the 
construction of these lamps ia as follows:—It is well known that 
some types of carbon filament glow lamp, when worked at constant 
voltage, slightly increase in candle-power for the first 50 hours or 
so of their life. After that time a stationary period is reached, and 
then a progressive drop in candle-power takes place. The initial 
гіве in candle-power is due to a gradual consolidation in the fila- 
ment with use, which reduces its resistance; and the subsequent 
decay in cundle-power is obiefly due to the deposit of carbon upon 
the bulb. The surface of an ordinary incandescent lamp, 16 сР., 
is approximately equal to tbat of a sphere 3 centimetres in 
radiue, and may be taken roughly as 120 square centimetres. 
Accordingly, an ordinary small bulb incandescent lamp is 
not very suitable as а standard lamp. The writer found, 
however, that by enclosing the filament in а bulb of much 
greater diameter, say in а oylindrical bulb 12 centimetres in 
diameter and 20 centimetres in length, giving a total bulb surface 
of nearly 800 to 1,000 sq. centimetres, the deposit of carbon upon 


the bulb was greatly diminished, first, because tbe glass is further | 


removed from the filament, and, therefore. the chances of a carbon 
molecule getting on to the glass are reduced; and, secondly, because 
the carbon that is deposited is spread over such a much larger area 
of glase, that its effect in interfering with tbe passage of light is 
greatly diminished. Again, it was found that by subjectiog the 
carbon filament to a certain process of ageing in anotber bulb, before 
transferring it to the large bulb, the rise in the resistance of the 
filament was, во to speak, anticipated. 

Accordingly lamps were made to the following specification :— 
Well selected carbon filaments of the single-loop type of 10 or 
16-с.Р. were aged and adjusted to an efficiency of 3:5 watta a candle. 
These filaments were then transferred to large cylindrical bulbs of 
very clear glass, and finished in the usual manner, See fig. 1. 


S 
5 
o 
= 
ш 
м 


Є--------- 20 CMS -----------> 


25 Ow Se Bee c" 


Fic. 1. 


Sach a large bulb lamp may be called а photometric lamp. A 
mark is placed on the glass, or on the collar of the lamp, in such a 
position, so that when the lamp is mounted in the photometer with 
this mark facing the photometer disk, the axis of the lamp being 
vertical, and the plane containing the horse-shoe filament is per- 

dicular to the line joining the lamp with the photometer disk. 

ese lamps are intended to be used in the following manner by a 
process of photometric "double weigbing." Each standard lamp 
is marked with the voltage at which it will give a certain candle- 
power in the above-mentioned direction and position. A lamp is 
then used as follows:— Assuming it to be marked, say, 16-C.P. at 
98 volts, the lamp is placed in the photometric gallery, at & distance 
from the photometer disk of 4 ft., viz. : the sq. root of 16, aud by 
means of a potentiometer and variable resistance, the electric pres- 
sure on the termioals of the lamp is adjusted to be 98 volts. Under 
these сігсошвќапсев the illumination on the photometer disk is 
one candle-foot. This is balanced by placing on the other side of 
the photometer disk another incandescent lamp worked at about 
the same waits per caudie, the distance of this last lamp (called 
the comparison lamp) being adjusted until a photometric balance is 

obtained. 


The standard lamp is then removed from the photometer, and 
its place is taken by any lamp, the candle-power of which it 
is desired to ascertain at a certain voltage. The voltage having 
been adjusted, this last lamp is then moved to or from the photometer 
disk until it photometrically balances the comparison lamp. Let us 
imagine that it balances the comparison Jamp at a distance of 
50 in. The caudle-power of this last lamp is then equal to 17:36 
candles, being to the standard lamp in the ratio of the square of 50 
to the square of 48. 

Such an operation has been called by the author a photometrio 
double weighing, because it resembles the process by which the 


exact weight of ап object can be ascertained by means of good 


weighte with ап imperfect balance. 

By following the above method, no want of symmetry in the 
photometer vitiates the process of measurement; neither are we 
concerned with the exact value of the comparison lamp, as long as 
it remains constant during the experiment. All that we are con- 
cerned with is the exact value of the standard lamp urcd for setting 
the comparison lamp, and with the ratio of the distance of the 
standard lamp from the photometer disk to that of the measured 
lamp. Hence, if the distances are correctly measured, we have the 
exact ratio between the candle-power of the standard lamp and 
that of the lamp being measured. 

It has been found by large experience that this process is more 
accurate than the usual plan of placing the photometer between the 
twolampe, and moving the photometer to and fro until the balance 
is obtained. In this last method we are liable to error in con- 
sequence of any want of symmetry in the photometer itself, and 
also by reason of the fact that the continual moving of the photo- 
meter varies the value of the absolute illumination on the photometer 
disk. It bas been found that, even when using the best Lummer 
Brodhun photometers, there is а certain asymmetry in the instru- 
ment or the disk. If a photometric balance ig obtained between 
two lamps, one on each side of the photometer, then, on reversing 
the disk, the balance is no longer obtained, but the photometer bas 
to be moved to a further position. This difference is not apparent 
when the photometer is simply turned over, prisms and disks 
moving together, but differences amounting to 5 per cent. in the 
value of the readings of the candle-power of a lamp have been 
found in some instances when the disk alone is reversed. 

These large bulb lamps are not intended to be used as working 
standards and kept incandescent for any length of time, bat merely 
a8 secondary standards for 4 few minutes to adjust the distance of 
the comparison lamp, and from the photometer disk. In this 
manner one may be used many thousands of times without being in а 
atate of illumination altogether for more than a few hours. By 
employing a number of these lamps and checking them one 
against the other, and never allowing the voltage on the 
lamp to exceed the marked volts, a means is provided of 
determining and preserving a standard of light with very con- 
siderable accuracy. 

In connection with the construction of these large bulb lamps, 
the following points are important: 

The filament should preferably be in the form of a single loop or 
horse-shoe, and should be mounted in the large cylindrical bulb with 
great care, so that the plane of the loop lies in the axial line of the 
lamp, filaments being selected with the two sides of the loop in the 
same plane and not distorted. 

In some cases, it is desirable to anchor the filament by a loose 
loop of platinum wire, sealed into the bulb, but such loop of wire 
should not touch the filament or constrain it when the lamp is at 
rest or in use. 

Owing to the fact that the 16-c р. 100-volt filament is about 9 in. 
in length, it is desirable, if possible, to employ a 10-с.р. 60-volt 
Jarge bulb photometric lamp as a standard. The 16-с.р. 100-volt 
lamp of this type is much used, and the 16-с.р. 200-volt lamp has 
been made, but is not recommended. 

It is not desirable to employ two filaments in parallel, as they 
may then be st different temperatures, but they can be placed in 
series, one loop within the other, and both lying in the same plane. 

In setting tbe lamp in the photometer, great care must be 
exercised to adjust the lamp axis perfectly vertical, and & plumb 
line should be employed to mark the position of the mean line of 
the filament as read on the scale of the photometer bench. 

In the use of these lampe, the following precautions should be 
taken :—(1) The lamp should never be raised above the voltage 
marked upon it by the manufacturer; (2) in the next place, great 
care should be taken that good contact 1s made between the socket 
and the sole-plate on the lamp; it is better, therefore, to solder a 
pair of wires to each sole-plate of the lamp collar, one pair being 
employed as the leads for tbe current to the lamp, and the other 
pair as potentiometer or voltmeter wires to ascertain the exact poten- 
tial difference between the sole- plates of the lamp. This adjust- 


. ment of potential is beat effected by means of a variable rheostat 


and a potentiometer. In the certificate issued with each of the 
Flemiog-Ediswan photometric lampe, a statement is made of the 
exact voltage and current at which the Jamp gives a certain candle- 
power ata certain temperature. If used with the above precau- 
tíons, experience accumulated during the past eight years has 
shown that tbese lamps are capable of preserving ап exceedingly 
constant candle-power, and that, as standards of light, they are 
more portable, and require none of the corrections necessary in the 
case of flame standards. 

The great objection which шау be urged against the use of all 
flame standarae, is the degree to whioh their candle-power is 
affected by moisture in the aur and changes in barometric pressure. 
It bas been shown by researches made at the Reichsanetalt on the 
Hefner lamp, that the light emitted decreases about 0'5 per cent. 
with every additional litre of water vapour present in tbe atmo- 
sphere, above a certain normal value. Taking the average varia- 
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tions of moisture in the air from month to month, we find that this 
implies a variation of about 4 per cent. in the light emitted in the 
Hefner lamp between the wet and dry seasons of tne year; this 
variation greatly exceeds the limits of possible error in photo- 
metric observations. With very little care, photometric compari- 
sons can be made within 1 per cent., hence, comparisons with a 
flame standard are not sufficiently definite unless the value of the 
flame standard has been corrected for moisture and barometric 
pressure. The authorities of the Berlin Reichsanstalt take the 
standard state of the atmosphere with regard to moisture to be that 
in which it contaias 8'8 litres of water vapour per cubic metre of 
dry air. The atmosphere of Berlin, however, is distinctly drier 
than that of London, and the author has been informed by Dr. 
Glasebrook, F.R.8 , Director of the National Physical Laboratory of 

England, that he considers for Great Britain it will be better to 
take aa а standard state 10 litres of water vapour per cubic metre of 
dry air, as more nearly representing the average state of the British 
atmosphere. 

Dr. Glazebrook has made a prolonged study of the Harcourt 
Peatane 10-caadle lamp, in regard to variation of candle-power of 
the latter with atmospheric moisture and pressure, the results of 
which he will, no doubt, make known in due time; meanwhile, he 
has privately communicated to the writer information which shows 
that the correction of the candle-power in the Pentane lamp, due to 
moisture in the air, or rather, deviations from the standard state of 
moisture, ie at least as great as that of the Hefner lamp. There 
seems reason to believe that this correction would be about the 
same for all flame standards. 

Dr. Glasebrook has been so kind as to communicate to the writer 
a formula for the correction of tbe Pentane lamp for variation in 
illaminating power, due to atmospheric moisture and pressure which 
he bas obtained, but it must be considered as merely privately and 
unofficially furnished, and therefore subject to any future correction 
by him“ 

"Taking the Harcourt 10-candle Pentane lamp to emit a light of 
10 c. when the barometric pressure is 760 mm. and the atmo- 
spheric moisture 10 litres per cabic-metre, then the candle-power 
(ср ) corresponding to a barometric pressure of b millimetres, and a 
hygrometric state of e litres of water vapour per cubic metre, he 
finds that c.p сап be expressed as follows :— 


Candle-power of the 
Harcourt Pentane lamp 


The water vapour present may often reach to 15 to 16 litres per 
cubic metre. This variation alone will decrease the candle-power 
by 3 per cent, or rather more. Hence, if the correction is not 
applied, and the Pentane lamp then is used directly to etandardise 
an incandescent lamp, and assumed to be 10-c.P., the candle-power 
of the electric lamp may be marked as much ав 3 per cent. too 
high. In other words, an error of nearly 0:5 candle may be made 
in marking a 16-с.р. lamp. 

This source of error only presents itself in comparing а flame 
standard with an incandescent lamp. "When two flame standards 
such as coal gas and Pentane are being compared, the atmospheric 
moistare affects both flames about equally. 

The writer has recently had careful tests made to ascertain if 
these large bulb incandescent lamps gave the same candle-power at 
the same voltage and current, irrespective of variations in the 
temperature of the surrounding atmosphere. 

With this object, an experiment was made by Mr. G. B. Dyke in 
the photometric gallery of the Pender Electric Laboratory, at the 
suggestion of the author. A large iron box was provided having 
an oval hole in front, about the size of one of the large bulb lamps. 
A lamp of this description was mounted on a socket and suspended 
in this box with its axis vertical. At the bottom of the box were 
placed some coils iof iron wire which could be heated by an 
electric current. In this manner the temperature of the air in the 
box was gradually raised and the lamp was surrounded by an 
atmosphere of warm air. The temperature of this air was tak zn by 
four thermometers placed in the box. The readings of these ther- 
mometers were taken together with the candle-power of the lamp, 
and the values found to be as follows :— 


= 10 + 0:066 (10 — e) — 0:008 (760 — b). 


Atmospheric temperature in Centigrade degrees. Candle-power of 
(i) (ii) (iii) (iv) mean. large bulb lamp. 
23*:6 24^4 92°:8 22°'8 234 13:84 
27 27 7 28"0 26"4 27^4 13:81 
42°°0 44^4 46° 9 37° 5 49°-4 13°81 
67˙˙2 69^4 T1739 §3°°3 66° 8 13°77 


Hence it is clear that there is practically no change in the candle- 
power of the lamp with change of temperature of the surrounding 
atmosphere. 

These lamps therefore present the following valuable features 
when employed as secondary standards of light :— 

(1). The candle-power does not vary with the atmospheric mois- 
ture, barometric preesure, or atmospheric tem perature. 

(2) If the lamp is properly prepared and used as described, the 
candle-power given by it depends on nothing but the current passing 


through the filament, and this last can be measured to within 0°1 . 


per cent. or less by means of a potentiometer, and the candle-power 
therefore known to within 1 per cent. 

The experience so far gained shows that if a number, say 6, of 
these standard photometric lamps are kept and compared with one 


* An account of these researches was given in а Paper read before 
Bection 9 of the British Association by Mr. О. О. Paterson, who 
condaoted the experiments at the National Physics! Laboratory on 
this subject (163 р. 988). 


another at intervals, tbe observer has always the means at his dis- 
pesal of determining the candle-power of an incandescent lamp 
within 1 per cent. 

(8.) Great portability ач a standard. 

The lamp is very portable and there is no difficulty in sending 
these lamps suitably packed to the other side of the world. Anyone 
with secondary cella as а source of current and a potentiometer as 
A шеввогіор instrament, has the means of setting up a standard of 
light as least as accurate and constant as a gond flame standard. 

These lamps, in fact, afford the best means of determining the 
the variation of flame standards with barometric pressure and 
atmospheric moisture, and photometric comparisons between a large 
bulb lamp, as devised by the writer, and a flame atandard is, in 
fact, a checking of the latter by the former, aud not the reverse. 

In equipping an electrical laboratory with the means of pre- 
serving a standard of light, the author recommends the following 
procedure as the result of eight years’ experience of it:—A stock, 
вау, of 12 of the large bulb photometric lamps is provided. Ttose 
of the writer's pattern iesued bv the Edison & Swan United Elec- 
tric Light Co. are each sent out in a stout millboard box. 

These lamps should all have their candle-power carefully 
determined at a marked voltage so chosen that the efficiency іл 
about 4 watte per candle. The current at this voltage should be 
measured. Tbie candle-power current and voltage should be 
marked on the box. If this calibration is made against a flame 
standard, then the greatest care should be taken to correot the value 
of the flame standard for atmospheric moisture and pressure. 

The candle-power ratios of these lamps should be taken, aud six 
of them should be preserved as ultimate standards of reference for 
the adjustment of the other six. These Jast may be used for setting 
the comparison lamp in the photometer, and they should be com- 
pared at intervals with the first six lamps which are reserved 
as prime standards of reference. If the six working lamps are 


. used, turn-and-turn about and inter-compared with the reference 


standards, they may be used thousands of times without being 
actually burning for more than a few hours, and the tradition as to 
the unit of light or illumination can be transmitted without risk of 
change. 

Ав an instance of the utility of these lamps in the comparison of 
flame standards, it may be mentioned that the author recently sent 
three of these large bulb standard lamps to Berlin by his assistant, 
Mr. W. C. Clinton, and they were photometrically measured in the 


Physikalisch Technische Reichsanstalt at Charlottenburg. Thea 


same lamps were subsequently taken to the National Physical 
Laboratory, Bushy House, Teddiugton, and measured indepen- 
dently. In Berlin the standard of compsrison was a Hefner lamp, 
and at Bushy House it was a Harcourt 10-c.». Pentane lamp. The 
ratios of the certified readings gives us the value of tbe Hefner unit 
in mean British candles, and it is close to the value usually 
assumed. 

These three lamps are called Pender IV, Pender VI., and 
Pender X. respectively. The results are tabulated below :— 


Value of the Value of the Value of the 
illuminating power illuminating power Hefner 

in Hefner units in British candles unit in 

assigned at the assigned at the British 
Lamp mark. Reichsanstalt. Nat. Phys. Lab. candles. 

H.U. с.р. 

Pender IV. 151 13 41 0:888 
Pender VI. 12:6 1112 0:883 
Pender X. 15:9 14 07 0:885 


The mean value of the ratio is 0 885. 


The lamps were all measured at 96 volts, and the current values 
nbtained at the Reichsanstalt agreed with those obtained at Busby 
House within 1 part in 1,000. 


Fic. 2. 


Hence we may take it tbat the above fraction 0:885 representa 
very nearly the ratio between the Hefner unit ae employed at 
Berlin, and the mean British candle as employed in London 
as a standard of illumination. 

In connection with these large bulb lamps, the author bas 
arranged з simple apparatus cousisting of a large bulb lamp, а 
rheostat and ап ammeter, the range of which comprises merely the 
ordinary lamp onrrente, Thejammeter is, however, not graduated 
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to read amperes, but graduated to read candle-power, so that if 
the rheostat is adjusted to make the ammeter needle point to 
any part of the scale, that ecale reading would at once, without 
further calculation, give the candle-power of the lamp in the 
normal direction. Although this apparatus is not accurate enough 
for laboratory purposes, yet for workelfop or generating station 
purposes it is a convenient arrangement for obtaining a fairly 
accurate standard of light withopt the complications involved with 
the use of the potentiometer. The arrangement of the apparatus 
is shown in fig. 2. | 

In conclusion, the author has to record his thanks to Mr. W. C. 
Clinton, B. Sc., for much laborious and careful work during many 
years in making numerous photometric comparisons, but the experi- 
ence so gained has every yeur tended to confirm the opinion that 
these large bulb incandescente, when used as described, form a most 
convenient and constant standard of light. 


» 


SOME INVESTIGATIONS ON THE TEN-CANDLE POWER 
HARCOURT PENTANE LAMP, MADE AT THE 
NATIONAL PHYSICAL LABORATORY. 


By Сглғровр C. PATERSON. 
(Read in Section G, August 22nd.) 


Тнк 10-с.р. Pentane lamp, designed by Mr. Harcourt, is now gene- 
rally accepted in this country as the standard of illuminating 
power, and bas been adopted, with alight alterations, by the prin- 
cipal gas companies in the United States. In this paper it ie pro- 
posed to give briefly the résults of investigations carried out at the 
National Pbysical Laboratory in order to determine the change in 
the candle-power of the lamp due to variation 

1. In barometric pressure, 

2. In the quantity of water vapour present in the air. 

It has been generally admitted that changes occur in the illumi- 

nating power due to these causes, but that in the case of comparisons 
between tbe Pentane standard and gas lights, the latter will pro- 
bably be affected to the same extent as the standard lamp, render- 
ing any correction unnecessary. Thisis by no means the case when 
photometric comparisons are made between the Pentane standard 
and a source of light unaffected by atmospheric oonditions, as, for 
instance, an electric glow lamp, and errors of the order of 5 per 
cent. may be introduced into candle-power measurements if correc- 
tions are not made for the hygrometric and barometric conditions 
existing at the time. | 

In order to ascertain the amount of variation, photometric com- 
parisons were made against two large-bulb Fleming-Ediewan 
electric standard glow lamps. The double comparison method only 


was employed, and the two electric lamps used to standardise а 
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comparison glow lamp anew for each experiment, во that it 
was only necessary to burn the standards for five or ten minutes 
ata time. 

It is found convenient to state humidity volametrically as the 
number of litres of water vapour to a cubic metre of pute dry air, 
at the barometric pressure existing at the time; so that if 

& = reading of barometer in mm., 

в = aqueous pressure, and 

e, = vapour tension of carbon dioxide present in the atmosphere, 
the litres of water vapour per cubic metre of pure air 


^ ..— X 1,000. 


6 — e — e 


є = 


. litres of water vapour per cubic metre of pure dry 


Upwards of 60 observations have been made on different days 
over a rarge of humidity, varying from 5 to 20 litrea per cubic 
metre, which are about the limite obtained under ordinary con- 
ditions in a well ventilated photometer room ; 80 per cent. of these 
when corrected by means of the formula, fall within + or — 
one-half per cent. of 10 c.r. 

The barometric pressure iu these observations has varied from 
739 to 7:0 mm. of mercury, so that, applying the metbod of least 
squares for tbese two variables, the following formula bas been 
obtained for correcting the candle-power of the lamp to the 
atsndard atmospheric conditions of 760 mm. of mercury and 10 
air. 

Candle-power = 10 + 0:066 (10 — «) — 0:008 (760 — b), where 
є is the humidity, as explained above, and 5 the height of the 
barometer in mm. 

From this it will be ғсеп that a variation of one litre per cubic 
metre in the moisture, causes a variation in candle-power of about 
0:7 per cent., and that 10 mm. change in barometric pressure brings 
ipis an alteration of 0:8 per cent. in the illuminating power of the 

mp. 

Tbe standard humidity of 10 litres per 1,000 has bcen fixed upon 
ав being the mean value for three years found at Kew Observatory. 
The figure is also borne out by observations made at the meteoro- 


logical office in Victoria Street, London. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


MOTOR-STARTING SWITCHES AND RESISTANCES. 
Ву Е. О. Hunt, Associate Member. 


Discossiox. 
(Concluded from page 289.) 


Mn. Bate ss id it seemed to him, as a user, that more troubles 
occurred in the crdinary switchwork and in connection with switch 
construction than arose either from the motor or the starter, through 
improperly proportioned resistance. Provided wires of sufficient 
capacity were used, he had not noticed that much trouble was 
occasioned to the user by rushes of current, and certainly not any 
serious trouble by sparking while the motor was being stopped. 
He did not quite follow Mr. Hunt where he supposed a csse in 
which there was 3 sec. pause on each stud. If he only made his 
wires equal to that duty, it was obvious from the curve in fig. 2 
that they would very soon be burnt out. But supposing they took 
a rating of 30 sec. on each stud, £e, 30 sec. on the whole of the 
resistance—it would not come to more than 50 sec. on the average 
on the last stad, and there the curve had got flat. Mr. Hunt did 
not tell them what relation the safety factor curve bore to the 
experimental curve, but it seemed about half or a little less than 
half of the watt value. He thought the saving of the starter 
lay, from the user's point of view, in strengthening the switch parts, 
and if sparking had to he guarded against, in using a carbon 
auxiliary contact instead of the copper brush. 

Mr. Gorr said he could fully endorse Mr. Hunt's remarks 
regard ing the starter injuriously affecting tbe commutator. The 
want of vniformity in specifications was another difficulty to which 
he could testify. The greatest fault at the present time seemed to 
be that the armature resistance was assumed at an altogether 
erroneous figure, 8o tbat the starters burnt very badly on the final 
contacts. With regard to sparking, his own practice for four or five 
years had been to sub-divide starters in tbis way. The total 
resistance was divided into three parts. The first part, starting at 
armature, was divided into geometrical rections, aud was carried up 
to a point at which the resistance contained within the section con- 
tained the maximum difference of potential allowed. The second 
part contained equal sections, and was taken up to the point аў 
which the maximum current only would flow with stationary 
armature, and from that point tothe end. The third section con- 
sieted of a geometrical division with a new factor, that factor being 
found by the ratio of the last equal section to the total resistance 
then in circuit. The resistance plotted out to scale followed a curve 
with “ geometrical” ends merging into a straight line centre. The 
values of total resistance to any section were eamly found 
by the usual slide rule methods, but the actual factor’ 
of increment and sparking р.р. allowable was very largely 
a matter of compromise to suit tbe total number of section 
connections in the switch, owing to the cost being a limiting factor 
to the number adopted. His own practice had been to work ina 
current of 100 amperes, with a р.р. of 30 to 35 volts, but he had 
used as low a value as 25 volts with 100 to 200 amperes, and about 
60 res. sections to satisfy rigid specifications. The cost of manu- 
facturing starters with во шашу contacts was a limiting factor, and 
the values of D.P. increment to be employed were controlled by the 
factors enumerated, and also by the requirements of the driven 
machinery. He was rather surprised to find that Mr. Hunt advocated 
the use of inductive resistance. The cure was worse than the 
disease. Altbough it would certainly lower the peaks, Mr. Hunt 
seemed to have forgotten that regulators were frequently used in 
which it was necessary to slowly ineert resistance, and that would 
cause most excessive sparking. There were at least two other 
methods in addition to those mentioned by which sparking 
might be reduced, and the number of contacts kept as few as 
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possible. One was to carry an electro-magnetic blow-out on the 
atm, and the other to use a vernier resistance. He was not aware 
that either of those methods had been successfully carried out, but 
he offered the suggestion for what it was worth. Ав to the second 
part of the paper, Mr. Hunt had gone а Jong way round to demon- 
strate his points. In a monograph signed “T. C,“ or T. Carter," 
published in the Electrical Engineer about 1897, it was shown that 
only one experiment was necessary for all the materials and gauges, 
with one limit of temperature. 

Dr. W. E. Sumpnes said that the law of regulating the different 
steps of the resistance depended on the assuarption that there was a 
fixed current corresponding to turning the motor round. Thesteps 
would depend upon the starting current, and the starting resistance 
would thus have to be designed for the particular load against 
which the motor started. With regard to the specification for a 
starting resistance quoted by Mr. Hunt, it did not specify what was 
the current which the motor took to tarn it round, aud the whole 
construction of the resistanoe must depend on that current as well 
аз on the other things. If the specification of what a 
starter was supported to do was so vague as that, there was no 
wonder tbat the points of such specifications bad been ignored 
by contractors. He should like to raise the question whether 
anyone did measure the current rush in а motor starter. 
He did not think it could be measured, except by an oscil- 
lograph. With regard to Mr. Hunt's allusion to sparking volt- 
age, he should like him to specify exactly what he meant when he 
said: ‘This quantity is evidently the drop of volts which takes 
place over the section of resistance between the two studs concerned 
when the résistance carries the current normal to it before the short 
circuit takes place." It seems to him that the c.R. drop of volts 
was only the minimum value of the sparking voltage. Tbe most 
important source of the sparking voltage was the self-induction 
effect owing to the sudden change of corrent, eitber when they 
short-circuited or open-citcuited a section of the resistances, and 
that made him rather doubt the suggestion of making up the resist- 
ance winding in an inductive form. 

Mr. R. A. Снаттоск said the central station engineer was 
interested most in the way his voltage was affected by the rushes 
of current experienced in etarting-up motors. He had never found 
that tbe life of the motors suffered from faulty design or con- 
struction of the starters. The ordinary motor of to-day was built 
suffüciently strong to stand any rush of current that might be put 
upon it by а badly-designed starter. But the motor starters them- 
selves were affected in several ways. The contacts became burnt owing 
to sparking, and he did not quite see how that was to be prevented 
with the ordinary commercial type of motor starter. One very 
great fault in them was tbat the wires became burnt out. He had 
found that to be due chietly to the nature of the wire that was 
used. In most commercial starters iron wire was used, in many 
cases of a very small diameter, and after being in use for а year or 
two, the wires became oxidised and very soon burnt through. He 
bad always specified German silver or other wire that was not 
effected by oxidisation, and he had never had any real trouble with 
starters boilt in that way. The burning of tbe contacts, he thought, 
was best got over by making them large enough, and where ару 
special contact was subject to excessive sparking, by fitting 
а carbon break to it. He did ооб believe in а starter 
which was operated by a spring. He found that if 
contacts became burnt, the spring was not, as a rule, strong 
enough to carry the arm over them, and the starter often remained 
half on when it should be full on. Не thought a starter operated 
by а handle on the эг itself was the best. А specification for a 
motor starter should, in his opinion, include the maximum current 
рег stop. That could be got satisfactorily, and by specifying that, 
they could protect the voltage on be supply mains from being 
affected іп any way. Не had found in practice that 10 amperes рег 
stud for a 440-volt supply was ample to protect the lights of the 
other consumers on the main from being affected. Кога 220-volt 
sopply on each side of tbe network he should not like to allow 
quite so mucb, as the resistance of the neutral wire came in when 


the balance on the two sides was affected, but protection for this 


effect was got by using only small motors on the lower voltage. 

Dr. T. TonDa Heyman said, referring to the author's remark that 
‘no maker had yet adopted a device wnere the inductive effect of 
the resistance winding was utilised, he might mention a case of a 
three-phase motor-starter, toillustrate what it meant to introduce an 
inductive effect into the starter. In thisstarting switch the flat strip 
resistance coils were wound on an iron core insulated with asbestos, 
and each coil was covered with a projecting iron ring, which was 
ribbed to assist the cooling. The inductive effect of the resistance 
coils appeared in considerable value, causing more trouble than 
advantage. It was, therefore, found preferable to wind each suc- 
cessive coil in the reverse direction to get over these effects and 
trouble. Mr. Hunt proposed to taʻe the rating of starting resist- 
ances on experiments connecting the current and time to produce 
the just visible 1ed,” with a safety factor which must be chosen to 
suit the different conditions of ventilation, &c. It would be of 
interest to fix the value of these safety factors, and be suggested 
that it could be done by specifying the maximum permissible tem- 
perature for the material (say German silver) as follows:— 


For switches for starting only ess 300* C. 
M m on intermittent work ... 250° C. 
„ Speed regulators placed separately 200* C. 
i a is placed on switches .. 100° O. 


To arrive at the proper definition of these safety factors, first of all 
he would draw attention to the fact that the curve in fig. 2 could be 
conveniently expressed by the formula, 
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where с = current in amperes, ¢ = time in seconds, and к), ka are 
constants. Their values for Mr. Hunt’s experimental starter were 80 
and 5 respectively. Applying this formula to his own experimental 
data, he found somewhat different constants, which were caused by 
differences in the arrangement of resistances, &c. The formula was 
similar to that of the saturation curve, and was entirely empirical, 
although it could be regarded as a simplified derivative of the 
theoretical logarithmic expression. These constants were, for all 
sizes of wires, applicable in che manner suggested by Mr. Hunt. He 
also pointed out that these experimental figures might be advan- 
tageously combined with Kennelly’s formala— 


c= K * © а 
р , 
which gives the final temperature riee of a round wire carrying a 
current C. к = constant, T = temperature rise in Centigrade, d = 
diameter of wire in mm., р = specific resistance of the material. 
For Mr. Hunt’s experimeutal starter he found к = 0°16, but the 
type of starter with which he experimented gave a constant of 0 25. 
With the combination of the two equations referred to, it was 
pos ible to fix such safety factors as defined by Mr. Hunt. For 
obtaining information of practical value in the design of a line of 
starters, the experiment of observing the just visible red” tem- 
perature would, he thought, prove to be the simplest method 
available. 

Mr. Еоввтив thought the considerations Mr. Hunt bad put before 
them had a very dietinct relation to the mechanical details, with 
which he did not ideal at all. Was it not a fact that they could 
do with greater flashing .voltage between the contacts, if the 
contacts were designed with more weight of material and disposed 
in such a way ав to admit of a certain amount more heat being dis- 
sipated ? It seemed to him that sub-division of the sliding con- 
tacta, especially in motors of from 100 to 150 amperes and upwards, 
made a very great difference. The idea of the solid block for slid- 
ing contact was frequently carried too far. By dividing the aliding 
contact, so as to get in large starters eight or ten fingers or lamina- 
tions making contact simultaneously on the block, the quality of 
the contact surfaces was greatly improved and the sparking due to 
mecbanical causes was reduced. In the case of the larger motors, 
he thought it was not good or conservative practice to design а 
motor starter resistance so that it would take full load current on 
the first step. If designed so that it took distinctly less, the motor 
would not start under full torque at the first or perhaps the second 
step, but when they came to the third the motor would start and 
the pitting of the contacts would be very much reduced. He would 
like to know if the rounding on the first peak of the curve which 
Mr. Hunt had shown was really due to eelf-induction, or to the 
starting characteristics of the motor. He bad tried the electro- 
magnetic blow-out on starters, and thought tbe simple method of 
keeping plenty of weight and good design in the contact-making 
parts the better. One objection he found to the electro-magnetic 
blow-out as fitted to starters (not drum type controllers) was the 
waste of the auxiliary contact where the spark was suppressed. 

Mr. Номт, in reply, refused to admit Mr. Burnand’s contention 
that the inductive resistance was an impossibility so long as it was 
assumed to be of the absorption type. Аз to the objection of Mr. 
Dix to the direction followed in the progression, it was begun from 
the point which the contact brush first reached in starting up the 
motor, as this tended to make it more understandable to the people 
who were actually making the thing and doing the testing. The 
object of the reference to specifications was to point out the general 
lines which should be followed, and to show tbat nothing at present. 
made really fitted in with requirements frequently laid down, and, 
tbat, therefore, the demands made must be in excess of actual 
requirements. Ав to limiting the current rusbes, did Mr. Dix mean 
that working was satisfactory when the increments were double the 
steady value, or that the current was doubled ? 

Mr. Dix: The actual value, not the increase above. 

Mr. Нонт said he was referring in hie paper to the increment. 
He agreed that probably the sparking trouble was largely а 
mechanical matter, and that it was to some extent a question of 
weight of mctal in the studs. In reply to Mr. Bates, he thought 
he would be justified in saying that very often the mechanical 
troubles bad an electrical origin in the resistances connected with 
the studs. Mr. Bates's allowance of 80 seconds per stud must surely 
make the starter a good deal more expensive than anything anybody 
puts on the market nowadays. It was obvious from tbe curve (fig. 2) 
that at about the third stud one would have practically regulating 
resistances, for at 60 secs. one had approached very near the limiting 
value. Carbon auxiliary contacts were employed in the starter lent 
by Messrs. Bray, Markham & Reiss, for the oscillograph experiments 
on current peaks during starting. With regard to inductive winding 
of tbe resistances, the idea was, of course, only applicable, asstated 
in the paper, to those cases where there was & non-return action on 
the switch. He would like to know whether the first law men- 
tioned by Dr. Heyman was arrived at empirically or from tirst 
principles. 

Dr. Heyman said it was entirely empirical. 

Referring to Dr. Sumpner’s criticisms as to the use of the symbol 
О for a certain definite quantity, he said he simply took the worst 
cases that could arise with fair treatment of the motor. Taking ex- 
ception to what he bad termed the “current increment," Dr. 
Bumpner said it was not the instantaneous rush of current. He (Mr. 
Hunt) did not know what else it was. That to which he gave the 
symbol c; was intended for the instantaneous incremert, supposing 
no self-induction in the circuit. He wished all station engineers 
would take note of Mr. Chattock's recommendation of 10 amperes 
per stud as a satisfactory limit on 440 volts, and would forthwith 
abandon the “5 ampere specification. The vernier resistance 
idea mentioned by Mr. Gott had been put into execution some time 
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ago by a French firm. Referring to Mr. Forster's question whether 
the rounding or levelling of the top of the curve was really due to 
self-induction, or whether it was the result of the starting charac- 
teristic of the motor, he might say the results were obtained опа 
motor runniag light. The load was simply that due to the fiy- 
wheel effect, of the armature and palley, this being chosen because 
ite effecta are the most snitable for record by the oscillograph. 

Mr. J. К. CaTTEBSON-SMITH, Student (Communicated) : — Mr. 
Hunt bad very kindly referred to some experimental work upon 
which the writer had been engaged in illustration of the first 
portion of his paper. Fig. 4 was obtained, under the following 
conditions, with the aid of an oscillograph, and showed the current 
taken by а direct current motor starting against no load. 
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Motor—The motor tested was a standard type Westinghouse 
74 xw. four-pole 110-volt rotary converter, run as a shuat motor. 
The poles were fitted with copper damping pieces. The resistance 
of the armature, brushes, and connections was 0:084 ohm. The 
oscillograph shunt was 0 060 onm., the leads, &c., being 0 290 ohm., 
giving a total of 0:434 ohm. The supply was from a battery, the 
voltage used being 92, so that the speed was 1,200 r.p.m. 

The starting resistance, kindly lent for the experimenta by Messrs. 
Bray, Markham & Reiss, was of the ratchet type. It bad eight 
" speeding-up" contacts, the resistance on each contact being given 
in Table II. | 

The current curve traced by the oscillograph was photo- 
graphically recorded on a film carried by a dram, rotated slowly by 
hand gear. Intervals of time were marked on the edge of the film 
by arranging a pendulum contact to cause a small glow lamp to give 
a flash of light every half-second, this being focussed as a dot on 
the film. It would be noticed that the time base was not uniform. 
The curve given was in this way to some extent distorted. The 
maximum oscillograph deflection was normally small. In order to 
double the deflection, an auxiliary voltage sufficient to produce the 
maximum negative deflection was permanently inserted in the 
oscillograph circuit, so that it was possible to work with a main 
shunt of double the value without injuring the oscillograph. The 
current peaks calculated as in Mr. Hunt's paper, and the actual 
values shown by experiment were given below :— 


TABL II. 

Resistances (ohms). Current peaks (amperes). 

Btarter. Total, Calculated. Actual. 
Contact No. 1. 2 64 3:07 30 30 

„ „ 2. 166 2˙09 14˙7 147 
2 „ 113 1°56 147 147 
„ „ ^4 060 1:03 167 170 
5 „ 5. 0315 075 151 151 
: » 6. 0182 0:62 13:3 132 
^ » 7. 0090 052 131 131 
8. 0:045 0:48 120 120 


The actual current peaks were obtained by averaging the values 
of three separate experiments, one of which was given in fig. A. 
The close agreement between calculated and actual values of the 
current peaks showed that the armature self-induction did not 
affect the peaks in tbe way suggested by Mr. Hunt. Armature 
selt-induction, as applied to the problem of starting currente, should 
apparently depend upon the amoant of distortion of the main 
magnetic field per unit increase of current in the armature. Owing 
to the ''stiff" field of this machine, this effect seemed to be 


Electrolytic Production of Calelum.— A German 
patent has been granted to Ruff & Plato, of Berlin, for a process of 
winning calcium by the igneous electrolysis of ita chloride. In 
order to obtain a pure metal, the inventors find it desirable to use 
a bath which answers the following requirements:—The specific 
gravity of the fused bath must be so high, and its melting point so 
low, that at the working temperature it is sufficiently fluid and 
sufficiently dense to allow the metal to rise to the surface easily. 
The bath must be free from other metals and silicates, or an alloy 
of calcium, or its silicide, will be formed; any impurity in the 
metal separated increases the difficulty of compressing the different 

ticles into one compact mass. The working temperature most 

as little as possible above the melting point of calcium. Based 
on these considerations, the inventors propose to prepare a bath 
containing 83 5 per cent. of calcium chloride and 165 per cent. of 
calcium fluoride, or an equivalent quantity of calcium bromide. 
The advantage of using the fluoride depends on its power of re- 
ducing the melting point, increasing the specific gravity, and raising 
the conductivity of the mixture. It may be heated to a suitable 
temperature, about 655° C., by an alternating current, and then sub- 
mitted to electrolysis. The negative pole should be one or more 
iron rods, of such dimensions that they finally become red hot, but 
not white bot. The positive pole is carbon. An iron diaphragm 
extending to the surface of the melt is employed. 
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ELECTRIC TIDES AND EARTH CURRENTS. 
By W. H. SHARP. 


(Concluded from page 287.) 


THE observers have not stated in this record to what year 
these January Ist to 6th observations belong, but indicate 
clearly that it must have been 1877, or 1878. It was 
desirable to ascertain which of these it was, во that the related 
lunar transit times, &c., might be compared. I, therefore, 
tabulated the necessary information, and observed that tbe 
features of the general chirt seem to be connected with the 
lunar transits of January lst to 6th, 1877. Апа, as will be 
seen by the following table, the аспа! lunar meridional 
transit intervals, taken directly from the “ Nantical Almanac,” 
agree even more closely with the features of the electric tidal 
general chart than the mean intervals previously mentioned. 
For instance, 12 h. 31 m. for January 1st, 1877, as the 
interval between superior and inferior lunar transit is nearer 
than 12 h. 24 m. 22 &, the mean interval, as a measure from 
9.40 a.m., January let, zero in the general chart towards the 
zero occurring near 10.15 p.m. 


TABLE оғ LuNAR TRANSITS, JANUARY, 1877. MERIDIAN OF 


(IREENWICH. 
1 | 2 8 оу 4 | 5 
quiim | be A — . | ! 
A.M. p. M. АМ. ri. x. |j A.M. Р.М. АМ. Р.М. A. . гм. 
h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. imn. 
11811,1471 2 167 2 460 З 119 3 376 423 4 263 4 496 5 125 
Supr. | Infr. Вир.  Infr. | Bupr. | Infr. Ворг. Infr. Supr. Infr. 
{ ' D 4 


I have shown that the general chart curve has not merely 
lunar, but has also solar tidal characteristic intervals, and if 
I can bring farther evidence connecting the same with local 
aqueous tidal characteristics, 1 sball,to that extent, strengthen 
the proof that these electric tidal curves of earth current had 
a luni-solar origin or connection. And particularly that 
must be more obvious if I take the official tables for Peter- 
head local high water in the * Nautical Almanac," which are 
expressly calculated upon luni-solar data, and are as given 
below in civil time. 


January, 1877. | 1 2 8 4 5 
a v. M. A. M. pat A. M. I. M. A M. 1. . A. M. l. M. 
H. W. at Londorr Bridge == 2.57 3.22 3.48 4.13 437 5.1 5.26 5.50 6.13 
H. W. at Peterhead .. i — 1.33 1.58 2.24 2.49 ju 0.87 | 4.2 | 4.26 4.40 
| 


I have inserted on each of the five daily chartsa x on 
the zero line, marking the approximate times of local high 
water, January lst to 6th, 1577 ; also, disregarding at present 
the inequality of the actual intervals between low and high 
water, I have marked each chart with O on the zero line, 
at times half way between high water times to indicate mean 
times near low water. The approximate correspondence of 
such high and low water times with the respective positive 
and negative electric maxima is too obvious to require farther 
remark, a8 also is the connection with the lunar semi- 
diurnal transit intervals, irrespective of the year in which 
these January 1st to 6th observations were made. 

I have marked half the mean intervals—3 h. 6 m. 54 8.— 
between low and high water (local) on the five day charts by 
arrow heads on the zero line, showing the approximate time 
of maximum aqueous tidal acceleration. When in a rising 
tide the arrow head points upward, when in a falling tide 
it points downward. 

Observe that those marks closely correspond with the 
times of entirely independent galvanometer zero readings. 

The moon had been full at 9 h. 58:8 m. p. m., December 
30th, 1876; was in perigee on December 3184, 1576, and 
entered its last quarter at 2.17 p.m., January 6th, 1577. 
The sun was in perigee at 5 p.m., December 21st, 1876, and 
the general luni-solar conditions existing January Ist, 1877, 
were favourable for producing a high water spring tide 
locally. 

In order to appreciate the significance of these electric 
tidal charts, consider our earth to be a rigid sphere, and let 
B, C, D, E, F, G, H, I, in fig. 1, represent the ends of eight 
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equal radii thereof, drawn upon a reference plane passing 
through the earth’s centre, 4. 

Let the earth be concentric with and included within an 
invariable spherical surface of reference, and let J, K, L, M, 
М, 0, P, Q represent the ends of eight equal radii thereof 
drawn in the reference plane aforesaid. If the space between 
the earth's surface and the aforesaid invariable spherical 
surface of reference be filled with an electric medium of in- 
variable volume, its depth over every part of the earth's 


surface will be uniform. But though that medium's volume 
remains invariable, let its form be variable, and let us 
suppose that under the electric influence of our moon its 
form is varied во that it becomes an ellipsoid surrounding 
the earth, and having its major axis s, U, and a minor axis, 
R, T, in the aforesaid reference plane. Assume, temporarily, 
that the ellipsoid remains concentric with the earth, and 
with the invariable spherical surface of reference throughont. 
In that case there would no-longer be a uniform depth of 
the electric medium over every part of the earth's surface, 
but there would be an increased depth in two regions or 
caps outside the spherical surface of reference and symmetri- 
cally situate round L, 8, and P, v, the projecting ends of the 
ellipsoid's major axis. 

Also, in that case, there would be a decreased depth of 
the electric medium in one region or belt inside the spherical 
gurface of reference and extending symmetrically all round the 
earth between the caps aforesaid, and that * belt or region 
of defect would in volume exactly equal the combined 
volume of the two “ caps” or regions of excess, 

Now, let the shaded portion in fig. 1 represent a section 
in the same reference plane of the ellipsoid. Then, K, L, u, , 
represents the plane section of one of the caps, and o, P, Q, U 
the corresponding section of the other cap. Also, the un- 
shaded areas, K, R, Q, J and м, N, o, T represent plane вес- 
tions in the reference plane, of the vacated region ‘or belt of 
defect inside the invariable spherical reference surface. 

As at reat in fig. 1, no alteration of the depth of the 
section of enveloping medium has resulted from the ellip- 
soidal deformation if we consider only the four lines c, x ;: 
E, u; G, O; and 1, Q. Now, suppose our moon to revolve at 
its usual rate in the reference plane aforesaid around our 
earth, shown in section in fig. 1, and from centre a, then 
the enveloping medium, in the course of 24 h. 48 m. 44 в. 
would turn, so that its major axis would make a complete 
revolution. 

Assuming the earth at rest with reference to the moon, а 
succession of electric phenomena would pass, say, a fixed 
point, E, in the course of each lunar revolution in the direc- 
tion of the arrows in fig. 1. Suppose yourself provided with 
в galvanometer set to read zero at E, and capable of having 
its needle deflected to one side or the other thereof, accord- 
ing ав it might be influenced by local excess or defect геврес- 
tively in the depth of the enveloping medium aforesaid.* 
You might note eight distinct intervals, divided into four 


* I use this term merely as an index of positive or negative 
pressure, &c., and I do not know two kinds of electricity, therefore 
I speak of excess and defect, 


pairs, with four zeros alternating with those pairs, in the 


` course of one lunar day :— 


1. After recording zero at к to begin with, there would be 
an increasing defect of the medium until т, N, its negative 
maximum arrived. 

2. After that negative maximum, there would be а 
decreasing defect of the medium until o arrived, when the 
deflection would become zero, and a } lunar day would have 
ended the first pair of intervals of defect, and one side of the 
* belt " would have passed. 

9. From zero, a deflection of the needle to the other side 
would begin and continue increasing until the excess of the 
medium attained it& maximum with the passage of r, v. 

4. After recording that, say ав a positive maximum, there 
would be a decrease of the excess and the positive deflections 
until о arrived, and half the lunar day would end at zero. 
With the first pair of intervals of excess one of the two 
* caps " has passed. 

With the successive arrivals of J, K, S, and M during the 
following half lunar day, the phenomena of the four intervals 
above detailed would be repeated in the same order. 

If observations were taken and reduced to a chart such as 
I have used, one lunar revolution would give under such 
conditions two galvanometer needle.double oscillations, ав а 
sine curve about u zero line somewhat resembling fig. 2. 


Fira. 2. 


A solar sine curve would similarly be completed in about 
24 hours, but because of the sun's greater distance the ampli- 
tudes of the galvanometer needle's oscillations would be less. 
If now we combine a lunar and a solar electric tidal curve, 
it is clear that at certain intervals those bodies act together, 
and that at other intervals they act in opposition. The 
effects will be represented in the compound curve, as also 
will the effects of the varying phases and magnitudes being 
combined, but allowances for many modifying influences have 
to be made to approximate closely to the galvanometer 
curves used herein. | 

As to whether luni-solar electric tidal phenomena are mere 
secondary effects of aqueous tidal pressure or friction, or 
whether the converse is nearer the truth, much might be 


said if space permitted. 


No doubt many will prefer to adopt the former view. 
But at least those phenomena have one common origin, and 
if it be necessary to consider one as secondary to the other, 
the aqueous tidal phenomena are secondary to the electric 
tidal phenomena. The aqueous medium is not continuous 
in kind from the earth to moon or sun, whereas the electric 
mechanism fills and extends infinitely beyond the solar 
system, and into the most minute sub-divisions of its con- 
stituent parts. Fresnel, Arago, and Wheatstone, advanced 
our knowledge of the polarisation of that electric medium ; 
and since then more or less confusing, erratic, arbitrary and 
elusive observations of earth current variations of direction 
and magnitude in subterranean and aerial lines, as well as 
in submarine lines, have long been accumulating. | 

Thanks to such: men as Gauss, Sabine, Faraday, Ampere 
and Hertz, we can now realise more clearly than was possible 
in the time of Huyghens, some of the necessary conse- | 
quences of regarding our earth ав surrounded by а universal 
electric medium. It now appears to be surrounded by an 
eccentrically rotating field of luni-solar electric tidal currenta 
in that medium. 

Obviously, the luni-solar electric tidal variations I have 
proved herein, must have been accompanied by luni-solar 
electric tidal variations at every point in the line, represent- 
ing the axis of that cable, continued as а circle round the 
earth, at every point in the plane of that circle extended, 
and at every point in space, though masked by local condi- 
tions, Those variations are incessant, infinite and periodic ; 
they afford an independent and electrically measureable 
definite connection between celestial and terrestrial pheno- 
mena, 
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OUR IRON AND STEEL TRADE. 


[COMMUNICATED. ] 


Tuar the first volume of the reporta of the Tariff Commis- 
sion deals with the iron and steel trades is probably due to 
the importance of those trades. The report is not a very 
convincing document, and appears to be founded very 

' largely on misconceptions fostered by an infinite lack of the 
sense of proportion. 

Thus to quote from Section V. we are told that “ Тһе 
witnesses . . . . are of opinion that given the great 
lead which tbe British iron and steel industry had over that 
of all other countries there was no reason in natural condi- 
tions why that lead should not have been maintained.” Let 
this statement be examined in the light of cold reason, going 
back for figures no further than the year 1876, in which 
year nearly half the production of pig-iron was British, and 
our production in thousands of tons was 6,660 out of a total 
of 14,810. In 1908 all countries produced 47,840, so that 
our production should have been about 23,000, whereas it 
was only 8,810. In 1876 we produced over three times as 
much as Germany. The maintenance of this lead would 
give us in 1908 over 30,000. Compared with the United 
States, whom we distanced threefold in 1876, we ought 
to-day to produce 54 million tons of pig-iron. 

Thus the report which asks us to believe that our lead 
should be maintained leaves us in doubt between a present- 
day production of 23, 30 or 54 millions of tons. The 
annual consumption of pig iron per head of population in 
pounds to-day is 412, while Germany uses 367, and the 
United States 517 lbe. Taking the same test and com- 
paring with 1876, when we more than trebled Germany's 
per capita consumption we ought to-day to consume nearly 
1,200 lbs. Compared with the United States, we ought to 
consume very close on 1,900 lbe. per head. All our back 
gardens would be full of pig-iron by this time. These figures 
are а reductio ad absurdum, but they are a very fit angwer 
to the foolish claim about maintaining our lead, for had we 
maintained our lead the production of pig-iron in this little 
island would to-day be actually greater by 7 millions of tons 
than the whole production of the world, and who then 
would have used it all up ? 

The world's production would have been 1.130 millions 
inetead of 47 millions, and the 300 years’ endurance of our 
coal fields, had other industries kept pace, would have been 
cut down to less than 50 years, at the end of which time our 
population of 280 millions would suddenly find itself out of 
e.ployment. We say 280 millions because only the mem- 
bers of the Tariff Commission will believe it possible to 
multiply our production by seven and keep our population 
down to 40 millions. 

What, apparently, the members of the Commission lack 
is a series of maps drawn to the same scale. The page 
maps of the school atlases really do give to children false 
ideas of relative areas from which they never recover. Even 
to-day the average American does his boesting on the basis 
of the school atlas, and institutes all manner of comparisons 
between the United States and Britain, i. e., between four 
million and 120,000 square miles. In any country, if all 
its able-bodied inbabitante were employed, that country 
would be happy and prosperous. If it were not for alien 
immigration there would be no need for Englishmen to be 
out of work to-day, but the employers on the Tariff Com- 
mission do not seem to ask for the exclusion of the alien 

criminal or worker, or for the application against the United 
States of the contract labour law which the States enforce 
against Englishmen. 

To return to pig-iron, it must be observed that the world’s 
increased production has taken place in Germany and the 
United States, both countries emerging from a previous state 
of semi-barbarism. Germany had just adopted Free Trade 
within her borders; and the United States had got rid of the 


incubus of slavery, and all that this meant, and had com- 


menced to develop her territory. . To-day considerable pro- 
gress has been made, but the United States is still far 
behind us in the extent of railroad development per square 
mile of country. Further, our own lines 
advanced many years to their present mileage, or very nearly 


have been. 


во, and only consume on renewal account. Germany's pro- 
gress may be described on similar lines, for her area and 
population are both much larger than our own. Moreover, 
Germany was kept back as an iron, or rather steel, producing 
country by the unsuitability of her phosphoric ores. Until 
Thomas and Gilchrist showed them and ns how to treat their 
phosphoric pig in basic farnaces the Germans could not 
make steel. 

In view of the boasted progress of the United States, is it not 
something of which they ought to be ashamed, that even now 
they produce less pig-iron than ourselves, plus the Germans ? 
These two countries, together equal to a fraction of the 
United States, and with a population not seriously greater, 
produce more pig-iron than is produced on the whole con- 
tinent of North America. Yet the tariff reformers want us 
alone to do tbree times as much as America and Germany 
together!!! The argument is ridiculous, for our produetion 
has reached the probable present demand per head of an old 
and settled country. Were we to produce more, it would be 
necessary to remove our people from other occupations, 
possibly of a pleasanter order. 

As regards the consumption of steel by different countries, 
the extension of railways is sufficient to account for the 
rapid growth in other nations which are still behind us in 
railway mileage per unit of area, and it might furtber be 
added that the steel production of Great Britain was pro- 
bably abnormal for its size before the discovery of the basic 
process opened out the idle riches of Germany. 

From Section III. of the report, it is clear that our home 
consumption of iron, reduced to а pig basis, has riren more 
since 1890 than our production has grown, but 1890 wasa 
bad year, very much worse than 1876, and hardly a fairly 
comparative year; for exports were high, and we were 
suffering from the Argentine collapse, and paying for some- 
thing in large iron exports in place of using the iron at home, 

In 1902 we imported a lot of pig-iron equivalent, which 
showed we must have been working it up probably to higher 
grade articles. 

But if exports are good for a country, their growth from 
1,907 thousands as the averageof 1893-7, to 1,974 thousands 
in the period 1898-1902, and to 2,460 in 1903, ought not 
to shock the tariff reformers. 

Including pig-iron, the figures are 2,862, 3,133 and 3,526, 
and the increase is greatest to the British Colonies, and leads 
one to think that, if such growth has taken place, the con- 
ditions had better remain as they are. The figures, indeed, 
strongly suggest that we should leave well alone, for in 
order to send manufactured articles to the Colonies, 
we have had to supplement our raw materials by imported 
semi-finished stuff which has certainly not been paid for 
with gold. Yet, in spite of these importe, we cannot keep 
pace with the Colonial demand, and they naturally go else- 
where for some of their needs. 

On the question of competition, fair or unfair, of the 
foreigner, the question of dumping has been much to the fore. 
We will not question that possibly it does pay the foreign 
producer to dump some of his product at a low price, but it 
does not pay his country to do so. He can only dump 
because he geta a big home price. The report shows that 
the foreigner in a given instance can tell 59 per cent. of his 
product at a dumping price without loss. 

Pittsburg dump prices were 758, for billets c.i.f. British 
ports, against 1008. to the Americans. Who paid the 25s. 
excess ? In the long run it was partly paid by the Western 
farmer, who helped to pay for the railways built with costly 
Pittsburg steel, and to such extent, of course, the British 
farmer had less keen competition to meet from the American 
wheat grower. 

The report, in paragraph 66, seeks to twist the profit of 
dumping from the producer, who may really secure a profit, 
to his country, which certainly makes a loss. 

On the question of meeting foreign competition, the action 
of our manufacturers does not lend colour to their claims. 
Why have the Belgians and the Germans done so much to 
use their waste furnace gases where our own ironmaaters 
have practically neglected this economy ? Their apathy iu 
this direction invites us to believe that they are equally 
apathetic in other directions where economy might be secured. 

To-day there are complaints that our steamship rates are 
higher to South African porte than the rates from either. Ant- 
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werp or New York. We would be no party to the folly of allow- 
ing foreign ships, ill-found, overloaded and undermanned, to 
enter British ports in competition with British ships regulated 
to safe limits. There are many ways in which British trade 
is hampered by legislative control from which the foreigner 
is wrongly exempt. We have no special belief in the 
foreigner, nor do we believe in his goodwill to this 
country. But when it comes to dumping goods which 
we can raise toa higher grade—and the report before us 
seems to point to this being the main end of dumped etuff— 
it does appear to us that to exclude such goods would be to 
cut off a stream of raw material which we could ill spare, 
and it would involve the manufacture at home of more raw 
material at the expense of our national capital, Coal. Coal is 
a rapidly diminishing asset, and where foreign goods are paid 
for by coal, it appears to us we are paying away our chief 
asset. | 

The Tariff Commission would do well to ponder over the 
conclasion at which Prof. Lotz (B.A. Cambridge meeting) 
arrived, as to the effect of Protection on some German 
industries :— 

“ Considered from an‘ evolutionist standpoint," he said, 
* the present state of protection of bulky and syndicated 
industries tended to deprive Germany and other countries in 
an analogous position of the best natural advantage which 
they possessed in competition with the other parta of the 
world, i e., of superiority in the cheap and skilful production 
of finished articles." ! 

The meaning of this is unmistakeable. 


( To be concluded.) 
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Compiled expressly for this Journal? . P. Taompson & Co., Electrical Patent 
ents, 822, High Holborn, on, W. O., and at Liverpool, to whom ali 
inquiries should be addressed. 


NEW FOR, 


17,248. Improvements іп and relating to fenders for electric cars and other 
vehicles." Е. R. Keitm. August 8th. (Complete.) 

17,248. “Improvements in acoumulators.“ J. Byrom. August 8th. 

17,268. ‘Improvements in or relating to electrical indicating apparatus 
for а range Яп јег ог the like.“ T. Kinktanp and D. L. CaprER. August 8th. 

17,989. “An improved electric switcb." W. G. Heyr., (The Meyrowitz 
Manufactoring Co., United States.) August 9th. (Comylete.) 

17,858. Electrio hygienic heel pad." L. Nexen. August 9th. 

17,859. "Improvements in apparatus for cleaning telephone and like switch. 
boards.” F. L. Вкомлгон and THE BRITISH COMPRESSED AIR CLEANER Co., 
Lip. August 9th. 

17,861. “ Improvements in means for preventing the breaking of an electric 
circuit." E. G. P. BovsrikLp and THE OzoNiskp OXYGEN Co., тр. August 9h. 
(Complete.) 

17,871. ир ove’ appliance for removing carbonised matter from tobacco 
pipe bowls.” . B. Rowntree. August 9th. 

17,874. “Improvements jn wave telegraphy.” 
9th. (Complete.) 

17,9177. “Wave indicator for wireless electric telegraphy.” G. Exoiscu 
and TRE DEUTSCHE ERFINDER-GENOSSENSCHAFT.” August 9th. (Complete.) 

17,484. “Improvements in and connected with electric lan ps for medical 
purposes.” А. LLoyn. August loch. 

17,442. “Improvements in electric controllers.” W. Н. Scorr. August 10th. 

17,469. “Improvements in electric alternate-current motors.” 8. P. 
THowpson, August llth. И 
. 17,478. "Improvements relating to eleotric light fittings.” J. Marspen. 
August 11th. А 
17,488. A receiving*system for wirelets communications." W. HARRISON. 
(Date applied for under Patents Act, 1901, August 27th, 198, being date of 
applica ›оп in United States.) Augurt llth. (Complete.) 

17.484. ‘* А receiving system for wireless communications." W. Harrison. 
(Date applied tor under Patenta Act, 1901, February tih, 19.4, being date of 
af plication in United States.) August ilih, (Cumplete.) 

17,493. An improved tran-mitter for elcctrio telegraphs.” М. G. Porikwski. 
August llth. (Complete.) 

17,201. “Improvements in, cow catchers’ forelectric and other cars.“ W. T. 
Eastwoop, August lith. 

17,023. * Improvements in liquid starting resistarces for continuous-current 
motors Е. M. Lewis. August 11Шһ. 

17,57. “Improvements in commutators for dynamo-electrio machines." 
SIEMENS Bros. & Co., LTD, and н. BERRY. Augustllth. (Com, lete.) 

17,592 "Improvements in electric fitters.” F. B. Hinkson and 8. H. Hay. 
August llth. (Complete.) 

17,553. *‘ Improvements relating to electric dynamos, mctors, and the like.“ 
E. E. KELSEY. August 12. h. 
sd 562. "Improvements im printing telegraphe." J. D. WHITE. 

ї e І . 

17,605 Improve ments in insulating electrio cables on the conduit system.“ 
G. E. Hryt-Dia. August 1?th. 

17,611. “Improvements in electric imitation candles." Messrs. DRAKE AND 
GonuaM, LTD., B. M. Drake and J. Н. Gorham. August 1£th. 

17,6:0. “ Improvements in, or iu conrection with tr.lley poles (used on 
eleotrie tramcars) for changing from one wire to another." J. BENNETT and 
Н. G. Crompton, Acgust 18th. TE 

17,621. *' Improve ments in electric arc lamps.“ VRRITVS, пто. August 13th, 

17,627. “ Improvements in regulation or graduation of the electric light of an 
ineandescent lamp." P. C pe A7ENEDOo. August 18th. 

817,032. “Improvements in, snd connected with, means for operating the 
ints of elech io tramways and the like, and also the-overhead poiuta or trolley 
witches, and jq devices fot actnating guoh operating MAANA." N. NORRIS, 

ugusy 1dth, ` Z^ x S8 * ` RT ур; is à 


* 


R. A. FERRENDEN, August 


August 


17.699. Improvements in connection with electrolytic cells.” W. THOMSON. 
August 18th. 
. 17,650. “ An improved electrolytic rectifier." M. Burtwer, (Date applied 
for under Patents Act, 1901. August 13th, 1903, being басе of application in Ger- 
many.) August 13th. ( Complete.) 

17,672. "Improvements in batteries." G C. Dymonp. (N. M. Watson & E. B. 
Wheeler, United States.) (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W. C., and at Liverpool, price, poe $ 
tree, 9d. (in stamps). 


1903. 


Errcruican Resistances ок RukosTATS. APPLICABLE А8 A REGULAR Мотой 
STARTING SWITCH OR THE LIKE. 8. G. Brounger and W. G. Haywood. 
14,814. July 8rd. 

CONSTRUCTION OF APPARATUS FOR THE Exvectnic DisrosrTioN oF METALS. J. W. 
Collis, A. Collis, and W. Head. 15,817. July 10th. 

BaFETY Соло Drvices ron Еткегис Tnan-Cans. R. Haddan. (Ramon 
Rué y Montparlé, Spain.) 17,814. August 17th. 

ELECTRO MAGNETICALLY OPERATED APPARATUS FOR CONTROLLING THE INLET 
DEVICES OF STEAM AND Gas TURBINES. T. Reuter. 26,144. November. Oth. 

ELECTMIC TELEGRarHy. Н. О, Rugh. 29,01. December to h. 


1904. 


Evectric RAILWA YB. L. W. Pullen. 789. January 12th. 

ELECTRIC TELEGRAPH BSysTEMS. С. Adams-Randall. 1,978 January 2ftb. 

TELEGRAPHIC TRANSMITTERS. W. L. Wie. (J. H. Peirce, United States.) 
2,714. January 29th. 

CONNECTION S OR CONNECTING Pieces ron ELectriciry Conpuctors. H. Hirsch. 
8,032. February 6th. 

Evectric Meters. F. P. Cox. 5,097. March lat. (Date applied for under 
Pavents Act, 1901, March 2nd, 1908, being date of application in United 
Staten.) 

Evectric Lamps. C. P. Steinmetz. 5,098. March Ist. (Date applied for 
under Pa ents Act, 1901, March 6th, 1903, being date of application in 
United States.) 

FvskE Boxes. E. Roberts and P. Good. 5,207. March 3rd. ` к 

INSULATING LININGS FOR COVERS OR CONTAINERS FOR ELECTRICAL ÁPPARATUS., 
С. M. Dorman and R. A. Smith. 6,861. March 10th. 

ELECTRIC MELTING Furnaces La Societe Anonyme l'Industrie Verriere et ses 
Derives. 5,921. March 10th. (Date applied for under Patents Act, 1901, 
March 21st, 1903, being date of application in Belgium.) 

ELECTRICAL IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES. A. J. 
Postans. 1,236. January 18th. 

ELECTRICAL BIGNALLING Arraratus. A. Pieper. 1,714. January 22nd. 

ELECTRIC CABLES AND THE LIKE, J. Stratton and E. A. Claremont. 
January 25th. 

UTILISING THE Waste ENDS or CARBONS FROM Anc Lames. R. Peters. 9,857. 
January goth. 

AcvToMATIC ELECTRICAL BwiTCHES. А. 8. Adler. 2,488. February Ist. 

Contact SHOE ron ELECTRIC RAIL WAVS. N. Rosenfeld. 2,604. February Ist. 

CLockwork Eveerricity METERS. H. Aron. 2,166. February Ist. 

FLEXIBLE CONDUITS For ELECTRIC Сохосстокѕ. H. H. Lake. (J. S. Wilson, 
United States) 8,218. February 9th. 

INDICATING ELECTRICALLY AT A DISTANCE THE MOVEMENT OF A NEEDLE. А. 
River. 8,246. February 9th, 


1,847. 


Electric Lighting and Traction at Rangoon.—A 
recent issue of tLe Rangoon Gazette contains the statatory notifica- 
tions concerning the naturs of the supply to be undertaken, and the 
nature of the licence for which tke concessionaires (Messrs. J. W. 
Darwood & Co.) bave applied. So far as the electric tramways are 
concerned, no relief is sougtt from the provisions of the Govern- 
ment of India Rules Regarding Licensed Undertakings, of 
December 23rd, 1903. The traction system will be of the trolley 
wire kind with continuous current, because the Madras fiasco of 
the early ninetics has probably stopped all desire to dabble with 
conduit systems ín British India. The feeders will probably te 
aerial, 600 will be the maximum voltage as provided ia the rules. 
However, while continuous curre it ів to be generated for the tram- 
ways, the lighting is to be from an alternating currentsupply. The 
pressure is to be within the limite of high-pressure supply (¢.e., 
iu India under 3,000 volts), and the frequency permissible not less 
than 50, or more than 60 cycles per second. While the generation 
will ba three-phase, the distribution will be single and three-phase 
with two, three, or four wires. To the public lampe, and to motors 
of over 60 R P., the concessionaires seek to be allowed to deliver 
high-tension currente, trarsforming down to within the low-tension 
limits for smaller power users and private lighting. Ав the rules 
only provide for the carrying of aerial lines for electricity supply 
on both sides of the street when special sanction is obtained, power 
to do this is sooght. It ів also proposed to carry Ligh and low- 
pressure aerial lin es oo the same supports where aerial lines are by 
yeason of teleg aph or telephone lines coufined to one side of the 
stet et. It is further proposed that tiansformeis may be carried 
upon tbe supports carrying high and low-pressure conductors, trans- 
formers so placed beiug deemed to be in suitable places" in the 
to e occupation and charge of the licensees" when carried upon 
guch poles or supporte tbat they cannot Le reacbed except by means 
of a ladder or other special devices, This last proposal seems to 
savouc of pioneer electrical engineering in its roughest, hastiest, 
"huetlingest " Western American etage, and will, it seems to ge, 
probably meet with strenuoys objection from tha (overnmenve 
popautting elnotrina]. engineer, Ы | 
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MR. PARSONS ON THE PATENT LAWS. 


THe Hon. C. A. Parsons’s presidential address to the 
engineering section of the British Association was chiefly 
devoted to pointing out defects in our Patent Laws. That 
our Patent Laws are as yet by no means perfect we readily 
admit, but some at least, of Mr. Parsons’s criticisms appear 
to be somewbat belated. For example, when he says. 
“ What а waste of time, expense, and disappointment would 
be avoided if we in England helped the patentee to find 
out easily what had been done previously, on the lines 
adopted by the United States and German Patent Offices, 
who advise the patentee after the recipt of his provisional 
specification of Ње chief anticipating patente, dead or alive." 
Mr. Parsons does not appear to be aware that the amendment 
which he here recommends has already been made by an 
Act of Parliament which will probably come into force at 
the beginning of next year. 

Another grievance which Mr. Parsons has against the 
Patent Laws is expressed as follows: Let us suppose that 
some inventor has the good fortune to place the keystone in 
the arch of an invention to add some finishing touch which 
makes the whole invention a complete success and valuable. 
Then success having been proved possible, others try to reap 
the results of his labour and good fortune, and as often 
happens, it is discovered, after laborious search, that, some- 
one else first suggested the same keystone in some long- 
forgotten patent or obscare publication, but for some reason 
or other the public were none the better for his having done 
so. Whatdoes the law do? It says this is an anticipation, 
and instead of apportioning to all parties reasonable and 
equitable shares in the perfected invention, it says that the 
patent is injured or perhaps rendered useless by anticipation, 
and tbat its value to everyone concerned is thereby 
diminished or destroyed.” We hardly think this is in 
accordance with the practice of our Law Courts in Patent 
cases ; success is always taken ав а presumption of novelty 
in un invention. Ав Mr. Parsons mentioned in responding 
to Prof. Scbröter, he himself succeeded in getting the Court 
to annul 100 turbine patents. 

Bat the chief demand for amendment of the Patent Laws 
made by Mr. Parsons is for a great extension of the time 
during which a patent can remain in force. He contends 
that in the case of many problems to be solved by engincers 
no patent can give adequate protection, because the time 
required to make the invention a commercial success may be 
much greater than the 14 years allowed by the present 
Patent Law. 

He takes as an. example of an extreme case, the sinking of 
a shaft in the earth to a depth of 12 miles. This he esti- 
mates would take 85 years, and would cost five million 
pounds. Any initial patents for inventions used in sinking 


this shaft would have expired before a commercial result 


was reached, and there would be no inducement to business 
men or financiers to undertake the risk. 
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Phere might assuredly b» some hardships in this extreme 
case, but it will be time to amend the Patent Law to meet it 
when such cases occur. At present the protection for 14 
years, which may ke extended in extreme cases to 28 years, 
appears to be ample to ensure in all cases, a due reward 
to the inventor and to those who invest their money in the 
invention. | 

Mr. Parsons appears to look at patents almost entirely 
from the inventor's point of view. He does not consider 
what а clog his abnormally extended patents would be to the 
industries of the country. It may be true, as he says, that 
*for every unit of capital spent by inventors and tbeir 
friends on invention, they have, in some cases, received 
nothing back ; in some cases they have just got their capital 
back; in some cases two or threefold, occasionally tenfold— 
very rarely a hundredfo'd. Whereas the world at large bas 
received a present of ten thousandfold greater value than the 
money spent and misspent by the small band of past 
inventors”; but a great deal of this capital spent by 
inventors is spent on worthless inventions for which they no 
more deserve reward than for money thrown away on other 
foolish speculations, 

If Mr. Parsons had directed a little of his attention to the 
criticism of the patent laws from the point of view of the 
manufacturer and the consumer, he would have found much 
better ground for asking for amendments. The Patent Act 
which is just about to come into force, will ensure that a 
search is made on every application for a patent, and that 
the inventor is informed what specifications within the last 
50 years appear to anticipate his invention, but the applicant 
will be allowed to obtain his patent, even though it is clear 
that the invention is not new. Thus, notwithstanding 
the employment of the expensive machinery necessary to 
make a search, and for which the public pays, the black- 
mailing patentee will still be allowed to prey upon the small 
manufacturer and the public. The Patent Laws of 
Germany and the United States which Mr. Parsons com- 
mends, are free from this anomaly, bat in this country the 
exaggerated notion that exists of the rights of the indi- 
vidual, permits the fraudalent individual to prey upon the 
inarticalate and long-suffering public. When this injustice 
to the public, who grant patents to encourage genuine 
invention, has been remedied by the forcible extinction of 
the privateer patent, it will be time to think of amending 
the Patent Law to provide due protection for the inventions 
required to carry. out Mr. Parsons's 12-mile bore hole. 


— — -= em — — — — eed 


Pror. J. J. Тномвох, in his paper 
on the radio- activity of ordinary matter, 
expounded the latest advance in our know- 
ledge of this new property of matter. As the result of two 
years’ work of Prof. Thomson and bis colleagues in 
the Cavendish Laboratory, the conclusion has been arrived 
at, that many substances, such as lead, iron, tin, platinum 
and zinc, are radio-active, though to an immensely less 
degree than radium and the other well-known radio-active 
materials, Certain experiments made by MacLennan a con- 
siderable time ago pointed to the conclusion that many of 
the ordinary metals are radio-active to a slight extent, but 
radium was subsequently found to be so widely distributed 
as an impurity in all substances, that it was thought the 


Radio-activity at 
the British 
Association. 


radio-activity observed was due to the presence of slight: 


traces of radium. Prof. Thomson has now shown tbat the 
radium impurity theory is not sufficient to explain the phe- 


nomena. The surfaces of the metals tested were made 
chemically clean, во as to remove radium deponited from the 
atmosphere. Curves were then drawn to show the rate of 
decay of the radiation. It was found that each metal had 
its own characteristic curve, and that all these curves were 
different from the curve of radium. The conclusion arrived 
at in the Cavendish Laboratory may apparently be safely 
accepted, though some of the speskers in the discussion, 
notably Herr Geitel, still clang to the old explanation of the 
effect being due to radium impurity. No proof has been 
obtained of the presence of emanations from these metals, 
though Prof. Thomson is inclined to think that emanations 
are present. | 

Mr. Fenton, F.R.S., described some experimenta to show 
that, in some cases, radium had the same effect as sunlight 
in assisting oxidation by atmospheric air. А solution of 
tartaric acid containing a emal! quantity of ferrous tartrate 
was divided into two parts, and kept in the dark, in presence 
of air, one of the tubes being placed directly over a specimen 
of radium. On testing the solutions after a day or two 
with phenyl hydrazine acetate, a very striking difference 
was observed in the results, the exposed solution giving a 
comparatively copious precipitate of Nastvogel’s osazone. 
As the effect of radium upon air is to break up the molecules 
into atomic ions, it would appear from this experiment that 
free ions have a much stronger chemical action than com- 
bined ions, a result which was to be expected. 


Mr. Ackroyd discussed the colour phenomena presented 
by radium compounds. Radium salts when first prepared 
are white, but they gradually, thereafter, change colour, 
becoming in a month or two tawny yellow or orange. Mr. 
Ackroyd considers that this colour change is due to the 
reception of external radiant energy. The behaviour of 
coloured radium compounds when heated, is anomalous; 
instead of becoming darker in oolour, they revert to their 
original white colour. It would appear from Mr. Ackroyd's 
paper that he is not yet, like Lord Kelvin, a convert to the 
atomic disintegration theory; he evidently still adheres to 
the view that the energy of radio-activity is derived from 
the absorption of external energy by the radio-active 
substance, 


THE remarks made by Sir Francis 
Cory-Wright at the opening of the first 
section of the tramways owned by the Middlesex С.С. and 
leased to the Metropolitan Electric Tramways Oo., might 
with advantage be taken to heart by other municipal autho- 
rities. Sir Francis pointed out that so long as the tram- 
ways were worked by a company, the large body of employés 
were no different from the general inhabitants of the dis- 
trict; whereas, if public servants, they would be in a posi- 
tion to combine, and thus, by their voting power, exercise 
a very detrimental inflaence on local ‘politics. The same 
inefficiency which characterises certain municipally-worked 
tramways would extend to those of Middlesex. As arranged, 
however, no local stump orator can get into power or retain 
power by appealing to the self-interests of a compact body 
of voters. 

Swollen pay-rolls do not, as a rule, characterise companies 
who must work at a profit. The contrary is known to be 
the case in many publicly-worked enterprises. Where, 
however, the local authority leases its lines and retains 
control over the working of them such abuses cannot creep 
in. At the same time the interests of the public are 
protected, and cars must be kept clean. 

The arrangements between the lessors and lessees in the 
present саве seem to be calculated to produce smoothness of 
working. The track is constructed by the authorities, who 
receive 44 per cent. on its cost by way of rent. The equip- 
ment is provided by the lessees, who also receive 44 per cent. 
upon'the cost out of the gross receipts. Working expenses 


Sound Municipal 
Policy. 
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are paid, and of the remainder the Council gets 45 and the 
company 55 per cent. Thus, while che Council retains con- 
trol, it avoids the financial risk which no representatives 
of ratepayers have a right to incur. Its control is 
tempered by the fact that it participates in the profite, 
while being also the intermediary of the public complainta. 
The interests of the general public, the company, and the 
ratepayers as distinct from the general public using the cars, 
are thus equitably balanced, and it does certainly appear 


that in the arrangement arrived at, a happy solution of 


the tramways difficulty has been reached, and the rate- 
payers have been saved the logs which is almost inevitable 
where a tramway is run to secure the support of a body of 
voters whose interesta are too often opposed to the general 
interests ; and, what is better, the corruption of municipal 
affairs is avoided. 


Calorimetry of 
Hot Gases. 


specific heat of hot gases makes it impos- 


sible to measure the heat sent away in the exhaust of a gas 
engine, even where both the temperature and the volume of . 


the gases are known. •16 is easy to obtain the temperatures 


of these gases, but it is by no means easy accurately to 


determine the weight of air admitted to the engine, and 80 


the estimate of the rejected heat is very rough, and, worse, it - 


is very uncertain. Engineers will, therefore, welcome the 
paper of Prof. В. Hopkinson, presented at the Cambridge 
meeting of the British Association, which describes a calori- 
meter that has for its object the reduction of the waste gases 
to near the initial atmospheric temperature. Given an 
engine гап at a steady load, the application of the apparatus 
for a definite time will measure the rejected heat, and this 
can at once be compared with the potential heat units sup- 
plied by the gas, and with the heat rejected at the jackets. 
The heat equivalent in the work done is known from the 
indicator diagram, and the missing quantity must be either 
imperfect combustion or radiation loss. 

The apparatus consiste of a section of cast-iron pipe with 
internal baffle plates, water sprays, and a final bubbling of 
the gases through water. It is found to reduce the gases 


to 120° F., so that there still remains some chance of error. . 


In different tests the balance unaccounted for was from 
7 per cent. to 16 per cent., made up of this uncertainty plus 
radiation and conduction losses, and any errors in the 
measurement of the I. H. p. or of the jacket loss, 

The heat measurement is of course obtained by the rise in 
temperature of a known weight of water flowing through the 
calorimeter. Where the rejected gases are so hot as 120° F., 
we should be sceptical of the resulta when a spray of water is 
mixed with the gas, owing to possible disturbing effect of 
steam. No doubt, however, the principle of thus measuring 
the exhaust heat is sound, and, if required for scientific 
research, might be carried into practice by a counter current 
surface condenser, so avoiding the disturbing effect of mixed 
water and getting more nearly down to atmospheric tempera- 
ture. In the engines experimented upon there was nothing 
special, and the particular figures of the teat are of no special 
interest. 

The particular object before the author of the paper 
appears. to have been to measure the heat supplied to an 


engine by measuring the work and wastes owing to Ше. 


varying quality of the gas supplied to large engines from the 
gas producer. 

The author finds for his particular engines that the 
unaccounted for heat in an engine better protected is less 
than 10 per cent. of the total heat, and he anticipates it 
may be worth while testing larger engines, and advises high 
pressure water sprays into the exhaust gases close to ume 
engine. 


THE want of exact knowledge of the 


FLAME TEMPERATURES IN INTERNAL 
COMBUSTION ENGINES. 


Mr. DucaLD CLERK'8 paper on Flame Tem 

Internal! Combustion Engines," read at the Cambridge 
meeting of the British Association, is one that, must, attract 
attention. Like many other matters connected with this 
type of heat motor, the things which аге thermo- 
dynamically possible are not practicable. АП heat engines 
attain their maximum economy with a maximum of initial 
temperature of the working fluid, but there is no material 
that will work at the possible temperatures, and so these 
motors are found to be provided with a cold water jacket 
which renders it possible to work with high temperature gas. 
But the jacket does not merely mes the metal of the 
cylinder; it also absorbs much heat, and were it possible 
to obtein initially lower temperatures, less heat would be 
absorbed and the resulting efficiency might be improved. 

The author points ont that if the atmosphere had a 
pressure of double what it has, the pressure of explosion of 
a gas would be doubled for a given temperature, and non- 
compression: engines would be more successful ^ Indeed, 
the compression combustion motor is simply а imd 
which follows on an atmosphere of small Жылы Мт. 
Petavel has shown that the pressure of explosion of a 
mixture at 70 atmoepheres — presumably cooled to 
ordinary temperature — was of the order of four to five 
tons per square inch, He found that heat loes from 
hot wires to a dense atmosphere increases very slowly 
with increase of density, whence it is inferred that the heat. 
lost to the jacket does not increase more than a fraction of 
the ratio: of pressure increase, an augmentation of one 
hundred fold of pressure, only adding six fold the heat to the 
walls. 

This leads the author to consider the possibilities of arti- 
ficially enhanced atmospheric pressure, because of the great 
flame temperature reduction that this would render possible. 

The idea promulgated is to induce temperature by a 
sufficient Apon, and to enhance the mean pressure by 
high ini ressure from which to compress. 

А | temperatures for coal gas are shown to range 
from 1,500° C. to 1,900° C. Certain producer gas 
diagrams calculate at 1 300° to 1,650° С. 

Blast furnace gas diagrams show 1 400 C. The author 
considered it possible to get down to 1,200° C. by an arti- 
ficially intensified atmosphere, and arranged an engine 80 
that the piston overran a set of ports which communicated 
with an annular space carefully water jacketed. Com- 
pressed air was fed into the already compressed charge. The 
added air was compressed by a special pump, cooled, and 
admitted to the working charge in a second series of experi- 
ments, before compression. By this means the initial 
pressure of compression was raised from 130 lbs. to 190 lbe., 
the maximum from 460 Iba. to 565 lbs., and the mean 
from 89 lbs. to 110 lbs., with the result of increasing the 
thermal efficiency from 27°7 per cent. to 34°4 per cent. 
The temperature fell from 1,700° C. to 1,200? C 

In other experiments the additional initial pressure was 
wecured by the agency of the exhanst gases, which passed by 
way of a cooled pipe toa reservoir, whence cooled exhaust 
products were admitted to the oylinder, and gave the 
enhanced atmosphere. This last, method avoids the use of a 
special compressing pump. It must be observed that the 
added air or gas is added cold, во that compression in the 
cylinder starts from a low temperature, the fundamental 
idea being to increase the mean pressure without increasing 
the temperatures, thus avoiding over-heating and pre- 
ignition. Diagrams are shown in which the pressure of the 
charge is raised to about 7 Ibs. above atmosphere in a four- 
cycle motor, of which the front end of the cylinder acta as 
an air pump, and also furnishes a scavenging charge. In 
this engine a high mean pressure of 100 Ibs. is secured with 
а calculated temperature of 1,200? C. only. Мо water- 
cooled piston is needed, though the size is 21 in. x 34 in. 
Stroke, and no pre-ignition tronbles have been experienced. 
The author distrusts water-cooled pistons, though he admita 
they have been most ably constructed. 

In his opinion many of the troubles of gas engines arise 
from the difficulties introduced in getting rid of the large 
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heat flow dne to high temperature, and this he would avoid 
by the means described while maintaining and increasing 
mean pressures. | | 

With blast furnace gas the question of maximum economy 
of gas ie not yet of pressing importance. He would aim at 
low cost of upkeep and would reduce economy somewhat if 
by so doing breakdown could be avoided. The admission of 
cooled exhaust gases appears to him to be the best simple 
means of attaining the ends he has in view, and the method 
has even secured better efficiency. Exhaust super-com- 

reasion has shown 32} per cent. thermal efficiency where air 

as shown 34:4 per cent, but the exhaust is simpler to 
apply. | 

The author acknowledges the debt due to Thwaite, 
Atkinson and others, in helping on the large gas engine to 
success, 

"The reduction of flame temperature is all in line with the 
effect of late ignition as practised by Mr. Thwaite with blast 
furnace gas, and urged in these columns as an aid to 
economy because of the better conversion of heat as gene- 
rated into work. 16 is in line also with the Diesel system 
which aims to apply heat to the compressed charge as 
required instead of all initially. Mr. Clerk himself, years 
ago, devised his Clerk cycle engine, which, with certain 


E modifications, has become the engine of to-day and can be 


arranged to give super-compression. 

It is astonishing to be told that 200 gas engines ог oil 
engines, exclusive of petrol motors, are made weekly in 
Britain, and though the smaller class of engines may perhaps 
have attained very closely their maximum practical develop- 
ment, there is still room for improvement in the larger sizes, 
which offer so much more difficulty in reapect of heat 
troubles, and hence it is that the question of flame tem- 
perature appears to the author the most important at present 
before engineers engaged on internal combustion engines. 
It is particularly important for all such as are endeavonring 
to employ the more powerful of the producer class of gases, 
such as contain the larger percentages of hydrogen, and are, 
therefore, more liable to premature ignition, & fault, per- 
hape, of small moment in small engines, but certainly serious 
in large and heavy engines. The comparative safety of blast 
furnace gas in this connection makes it the more regrettable 
that so litt'e attention has heen paid by ironmasters to the 
extremely valuable pioneer work of Mr. Thwaite, who has 
во long urged the importance of this waste product and its 
comparative safety for high compression. 

It has long been the aim of gas engine experts to pro- 
duce & compound gas engine, the compound principle to be 
applied in the using of the explosive charge. To some 
extent this has been now carried out by Mr. Clerk in the 
utilisation of the exbaust to raise the initial mass of the 
charge to be compressed, but it begins to appear that the 
compound working of the internal combustion engine should 
be carried out upon the preparation of the charge rather 
than in its use, and that stage compression and inter-cooling 
promise to effect more than any stage expansion can be 
expected to perform. Any type of engine could be arranged 


with stage compression with a view to reduction of flame 


temperature and an increased mean pressure, whether of the 
ordinary or of the Diesel type. 

"The particular aim should be to convert heat into work as 
soon аз generated. Theoretically, perhaps, @ prompt and 
full explosion is correct, but this raises the head of tempera- 
ture and promotes heat transfer through the walls: it 
produces needless shock upon all working parts, and it 
reduces mean pressure. Delayed ignition serves the same 
end as the prolonged fuel admission in the Diesel engine, 
and it also reduces the frictional loss of the main and cross- 
head bearings, and substantially supports the author's 
arguments in favour of reduced flame temperature, Mr. 
Clerk's paper marks another step in the progress of the 
internal combustion engine. 

W.H.B. 


ELECTRIC RAILWAYS IN EUROPE. 


THE electric railway experiments on the Berlin suburban 
line between Niederschoneweide and Spindlersfeld, which 
have been in progress for а long time past, eventually in- 


duced the Prussian State Railway authorities to make a trial 
for a period of one year, of the system in operation, with & 
view to determining ite applicability to railway working, and 
possibly in regard to the metropolitan railway in Berlin. 
Ав а consequence, the equipment supplied by the Union Co., 
which initiated the teste, was transferred to the State Rail- 
way authorities on July 4th. The railway is an experi- 
mental demonstration of the single-phase alternating current 
system, and its length slightly exceeds 24 miles. The rolling 
stock comprises two motor cars and three trailers, and а 
train is composed either of а single motor car or of any 
combination formed of the five cars, in accordance with the 
requirements of the traffic. Each motor car is capable of 
accommodating 49 passengers, and each trailer 50 persone, 
80 that the full complement of the five cars representing the 
entire rolling stock is 248 persons. These cars are quite 
adequate for dealing with the passenger traffic on this short 
line with its daily service of 24 trains in either direction. 
The single-phase motors with which each motor car is 
equipped are supplied with current from ап overbead wire 
by means of small bow-shaped sliding collectors, and the 
return is formed by tbe track rails. The current is fur- 
nished to the motors at a pressure of 6,000 volte, and: is 
obtained from the Ober-Spree power station. A slight fault 
developed in one of the motor cars early in August, but this 
was remedied by the next day, and the service has been 
maintained continuously since that time. 

It is reported that progress is being made with the pre- 
liminary works and surveys which have been undertaken 
with a view to the introduction of electric traction on the 
Berlin metropolitan and circle railways. The experiments 
which have been made with electric trains in the German 
capital, notably on the Berlin-Lichterfeld line, have proved 
to be encouraging both from a technical and financial stand- 
point. The third-rail continuous current system is em- 
ployed on the particular line in question. In some quarters 
the opinion is entertained that the single-phase method, as 
tested on the Niederschoneweide-Spindlersfeld railway, will 
be selected for use on the Berlin railways. The latter, and 
the suburban lines, comprise а total length of 362 miles 
contained within a radius of 18 miles from the centre of 
the city, 

The question of establishing municipal electric railways 
of the underground type continues to engage attention in 
Berlin. A general plan of a proposed network of such lines 
has been prepared, and been approved by the Traflic Depu- 
tation, which is а committee of the Town Council. The 
deputation has also sanctioned a scheme for a north to south 
railway, which was originally suggested by the Underground 
Railway Construction Co. As recently modified, the project 
proposes the construction of a railway five miles in length 
at an expenditure of £2,450,000. In addition to this, the 
Siemens & Halske Co. is engaged on the preparation of a 
scheme and estimate of cost for the construction of a high 
level and underground line in the western suburbs. 

It is understood that the Swiss Federal Council has under 
consideration the question of introducing electric traction 
on the State railways. A conference on the subject has 
already taken place between Government officials and repre- 
sentatives of the principal electrical engineering works, but 
the result of the deliberations has поё yet been disclosed. In 
the meantime, it is stated that all difficulties have now been 
overcome which prevented the reconstruction of the State 
line between Seebach and Wettingen for electric traction. 
The work will soon be commenced with a view to its com- 
pletion at an early date. It is reported from Brussels that 
а syndicate has been formed with a capital of £800.000 for 
the purpose of financing the building of electric railways in 
Switzerland and Italy. Any practical action has, however, 
been postponed, owing to the war, and the incidental diffi- 
culties of raising capital. - | 

The Adriatic Railway Administration has now definitely 
teken over the entire equipment of the so-called Valtellina 
railway, which connects together Lecco, Colico, Sondrio, and 
Chiavenna. The working of the railway, which was con- 
structed by Messrs. Ganz & Оо., of Buda-Pesth. has been 
undertaken by the Administration itself ав from July 10th. 
Since the transfer of this high pressure alternating current 
line, & Milan correspondent of à German newspaper states 
that the operation of the railway, and of the Milan- 
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Callarate- Varese-Porto Ceresia electric railway, is regarded 
in trade circles as being so costly, that it is doubtful whether 
the financial results will be satisfactory. This statement 
can, however, scarcely be correct in view of the compara- 
tively long period during which the Valtellina line has been 
at work, and the fact that the Administration has now 
assumed the management of the railway from the con- 
tractors. The Milan-Porto Ceresio Railway is worked on 
the third-rail system with direct currents, in conjunction 
with generators and rotary converters, on the Thomson- 
Houston method. It is proposed to extend the line to 
Lugano, this showing, also, that the charge of unfavourable 
financial resulta, which is unsupported by figures as to the 
actual revenue and expenditure, cannot be maintained. 


THE ZOELLY STEAM TURBINE. 


By WALTER RAPPAPORT. 


ВЕЕОВЕ the invention of the steam turbine, the Pelton 
water wheel was the machine that attained the highest 
number of revolutions per unit of time. It is, therefore, 
not surprising, that several steam turbine types look very 
similar to the Pelton wheel, especially two of these, i. e., 
the Zoelly апа the Riedler-Stumpf turbines. 


Fia. 1.— ELEVATION AND SECTIONS THROUGH Товвїмы BLADE. 


The Zoelly turbine, as constructed by the large engineer- 
ing firm of Messrs. Escher, Wyss & Co., of Zurich, consisted, 
according to the original petente, of a single moving disk 
with radial vanes, the section of which was extraordinarily 
similar to the buckets of a Pelton wheel. 
shown in fig. 1. 


© 
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Fra. 3.—MopEeRN COMPOUND ZORLLY TURBINE. 


The moving wheel itself consiste of two steel plates, 
between which the buckets are inserted. The plates are 
held together by a few sorews. A certain number of nozzles, 
according to the capacity of the turbine, were placed at the 
circumference of the wheel; there the steam expanded, and 
was guided tangentially over to the vanes of the moving 
wheel. The first turbine, built according to this principle, 
had only one pressure atage; later on it had several, no 


Such a vane is 


в ||] | 


С у, су 
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velocity staging being applied. The high pressure part con- 
sisted of a number of wheels as above described, each 
revolving in a closed chamber, the low pressure part having 
axial injection. Such a turbine is shown in fig. 2. 

The Zoelly turbine of this type has not proved satisfac- 
tory, the steam impinging upon the vanes being divided 
into two The route of the steam was thus very com- 
plicated, and the steam economy not a very high one. 

In its modern construction, the Zoelly steam turbine is 
similar to the Rateau type, but is more carefully worked 
out in ite details. The wheels do not now consist of steel 
plates screwed together, and the vanes are not singly 
riveted on, the internal friction being greatly reduced in 
modern construction. 

The modern Zoelly turbine is a purely action-turbine, with 
about 10 pressure stages. Like the Parsons turbines, especially 
with large units, the Zoelly is divided into two parts, a 
high and a low pressure turbine, the shafts of these being 
connected by a coupling. Such a compound turbine is shown 
in fig. 3. On the left is the high pressure cylinder, in front 
the admission valve with the governor, at the right hand 
the low pressure turbine with the exhaust pipe, and between 
them the receiver. The steam enters the first guide wheel 
through the admission valve, as described later on. As in 
the Rateau turbine, the injection is in the beginning only а 
partial one; otherwise, the steam energy could not be 


. thoroughly utilised in the later stages. The steam expands 


in the guide wheel to a certain degree, gives up the velocity 
thereby gained to the first moving wheel, and it then ex- 
pands in the second guide wheel, and so forth. 

The moving disk, as shown in figs. 4 and 5, is made 


Fic. 29.— EARLY ТҮРЕ ОР ZoELLY TURBINE. 


of Siemens-Martin steel, highly polished, so that the 
internal friction is very small. The moving blades are 
nickel steel, and are thus not liable to corrosion. А 
1-shaped slot is machined ont of the circumference of the 
disk, into which the blades are inserted, the slot being closed 
by a ring, s, riveted on after all blades are in their places. 


0) 


f 
E 


Between the single blades, distance pieces are put in, the 
outer end of these being shaped to the curve, 7, ^, accord- 
ing to the steam expension. Ав by this radial enlargement 
of the blade passages a bigger section is offered to the steam 
at the point of exit, Zoelly was enabled to take a larger 
angle at the point of exit than at the entrance, contrary to 
Laval, who made them both of equal size. The 
blades are made on а specially constructed milling 


Fia. 4.—Torsnor: Disk WHEEL. 
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machine. Finally, the complete moving wheel is care- 
fully balanced. 


The diaphragms between the several moving wheels have 

to be sufficiently strong to resist the difference of the steam 
pressure in the preceding and subsequent chambers, and are 
consegnently made of cast-steel. As the casing is horizontally 
divided to permit au easy approach to the moving disks, so, 
also, have the steamtight, diaphragms, inserted into 
the casing, to be horizontally divided. This, of course, 
is а very great disadvantage, ав it is very difficult to face 
the two halves absolutely true, and as it is further impossible 
- notice while working where a leakage of steam takes 
place. 
The guide blades are formed of steel plates, ав shown in 
fig. 6, and, with the projections, я, are inserted into the 
slots, /, of the diaphragms, fig. 7, wherein they are fixed by 
the annular rings о, and оз. The play between the boss of 
the wheels and the diaphrugms is very little, and is made 
Rteamproof by special arrangements ір a similar manner to 
the Parsons turbines, 

The characteristic part of the Zoelly turbine is the 
governing mechanism, fig. 8. The centrifugal- governor, 
which by worm gearing, is directly driven from the turbine 
shaft, acts, at first, upon the piston »» only. Oil is forced 
under pressure by a small centrifugal pump through pipe a to 
the small cylinder in which эл moves, and thence, when the 


Fia 5 —CourrLEeTE Disk WHEEL. 


piston, n, allows it, through pipe / to the upper side of the 
piston A, which is directly connected with the admission 
valve, x. As soon as is pressed down, so, also, æ moves 
downwards, and the steam pressure at the entrance into the 


A 


Flos. 6 AND 7.—Fixep DiAPHRBAOM AND GuIpg BLADRS. 


‘turbine drops. Through pipe с the oil, which was under- 
meath the piston A, returns to pipe b, and thence into the 
wuction tank of the centrifugal pump. 


The admission valve is closed completely in cases of 
5 speed, and does not allow any steam to enter the 
turbine. 


m 
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Fia. 8.—Governok MECHANISM. 


In case the governor should not act, there is also pro- 


. vided а small safety governor, which immediately closes the 


admission valve by means of-a spring. This kind of govern- 


Fic. 9.—ZozLLY TURBO-GBNERATOR BET. 


ing has often been successfully used by Messrs. Escher, Wyss 
and Co., for their water turbines. 

Besides this, by special piping arrangement, one is also 
enabled to admit líve steam to the low pressure part of the 
turbine, and thus to overload it. А view of the turbine is 
shown in fig. 9. 

More information is available about the steam economy of 
the Zoelly turbine than of any other turbine. Prof. Stodola. 
conjointly with the director of the electric light works of 
Zurich, Mr. Wagner, made exact tests on the steam con- 
sumption of this turbine. The experiments were made on a 
10-stage turbine of a capacity of 500 H. P., 3,000 r. p. m., 


and а steam pressure of 142 Iba. per вд. in., directly coupled 


with a Siemens & Haleke гер ase generator. The con- 
denser was driven independently, its power consumption 
being 1 to 1*5 per cent. of the actual capacity of the turbine, 
which was not considered in the table of steam consump- 
tion. The dynamo was excited by an independent source, 
and this consumption of power deducted from the actual 
capacity. The trial gave the following results :— | 


No.of . Capacity Steam Tempera - Condenser | Steam con- 
revolutions ° ressure. ture pressure. | sumption. 
per minute. EN: /om*, |^Centigrade. kg / ms. kg/x w. - hour. 

| | 

2,967 36306 | 101 179:9 — 9 874 

2.967 387:65 | 1011 80 0046 9742 

2,977 334'51 9:03 1751 (047 | 1007 

2,983 2401 6 92 1649 005 10:916 

2,984 182:22 5:47 156 6 0:053 11:657 

2,995 80 13 3:07 136 0:044 15 

2,995 — 1˙22 08°8 0°044 — 

3,000 = 0:742 102:9 0:046 — 

2,972 391:66 9°72 216 5 004 8:633 

2,973 3896 979 219 0 042 8:539 

2,908 3904 9:8 210: 5 0:043 . 8:98 
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OUR IRON AND STEEL TRADE. 


[COMMUNICATED. | 


(Concluded from page 360.) 

In any particulars where the tariff report seems to have 
the argument on ita side, it will be fouud that special periods 
are chosen. When did the war begin? Then why does the 
period since the war began coincide with lack of employ- 
ment? Much of the available capital of the country has 
gone into unremunerative municipal loans, and, in addition, 
we have spent £250,000,000, more or less, on a war which 
might have been avoided by early firmness. We have put 
up our national expenditure beyond the mere war increase, 
and we are asked to attribute the results of this waste of our 
wealth entirely to other causes. | 

One of the firms supplying information to the Commission 
BAYS :— 

" It is nob all foreign competition one has to fear. Our 
house at home requires setting in order. Railway rates, high 
local rates, excessive taxes brought about by reckless and 
extravagant spending of money, all have to be reckoned with 
in getting at the cost per ton." 

Firm No. 619 is not conscious of any Joss of trade by 
foreign competition, or any inroads on markets supplied by 
them. It would be, therefore, somewhat instructive to know 
what manner of firm this is, and how it is managed and 
o ‹ | 
Another firm points out that engineers who most rigidly 
specify hard conditions for English goods accept stuff from 


_ foreigners that does not come near the specification. This 


is, we believe, a common complaint. | 
What сап be done where our engineers are cognisant of 
this practice and allow it to continue ? 


Important as the subject ie, we will pase the question of 


royalties merely by quoting the report before us, that whereas 
in Germany these do not exceed 6d. ton of pig, and in 
France 8d., they amount to no less t 48. 10d. in Great 
Britain. Is this pure greed on the part of the land-owner 
who exacta such an exorbitant sum? 

The report is long, and in small print, and would take up 
much time to go through in ite entirety, but the evidence of 
firms is quite sufficient to sbow that the causes we have 
named, the lack of standards, &c., would, if removed, be of 
vast help. | 

Even those who call for some duties would not tax all 
things, for to do so would send up prices unduly, and be а 
tax on the manufacture of more finished products. 

All-round tariffs would be a species of industrial war, and 
we believe everyone looks on tariffs as a means of retaliating 
upon the foreigner for the way he treats us. But if retalia- 
tion is to be the order of the day; if war is to be levied, 
why not go abont itin a thoroughly English way, and, while 
adhering to Free Trade generally, levy a special and distinct 
war against all the products of some one country. To levy 
tariffs generally isexpensive. It would cost far less to take 
the whole of the importa from, say,Germany, in a mass, 
and put on a 100 per cent. duty here and in India, as an act 
of pure retaliation. This would harm Germany more than 
it would harm us, but it would do us harm, of course. Let 
there be no misunderstanding. A tariff war would cost 
money. If by such a war we speedily reduced our enemy 
to reason, the war might pay for itself in results. Butz if he, 


also, determined to fight toa finish, both countries would 


lose more than they could possibly gain. 

But the Tariff Commission’s advice amounts to tariff 
tinkering. It seems insufficient to effect a good purpose—too 
light to use as а lever and useless as a bludgeon. If there 
are doubts as to the value of free importe, an unbiased 
Commission would form a better tribunal. Ifa fight is to 
be made, let us select our enemies one at a time, and let us 
know that we are fighting because we are tired of foreign 
insolence. But why start the fight with the whole world ? We 
would fight with anyone, and pay for it, but we cannot see 
any good in the half-measures of the Commission. Mere 
jealousy of the progress of other countries in the iron and 
steel trades will certainly not serve us. The deposits of 
Lake Superior ore and the ore deposits of Germany were 
bound to be utilised in course of time. We quite admit that 
dumping is productive of much hardship to individual firms, 


and recognise the force of the argument that if prolonged ко 
as to destroy our own industries, prices of dumped goods 
would rise. But it bas not been shown yet that such an 
amount of dumping has been practised as seriously to affect 
matters, whereas it is common knowledge that until recently 
large numbers of our own manufacturers have spent their 
revenues up to the hilt and allowed their works to deteriorate 
to a non-competitive level; that they have consistently 
refused to employ men at good salaries, possessed of better 
techuical knowledge, and that they have had neither the 
courage nor the capacity to take hold of new things or the 
technical knowledge to discriminate between things good 
and things bad in principle. | 

These various backwardations combined with the waste of 
the war, aud intensified by two bad wet years in succession, 
have been ample to account for the present condition of 
affairs. The influenoe of wet seasons in 1876-7-8-9 and 
1880 showed itself in such a shrinkage of trade that every- 
one spoke of the country as being on its last legs. John 
Bright pointed out the value of sunshine, for lack of which 
the biggest industry of the country —agriculture — was 
suffering. He realised the great truth that, everything came 
from the earth, and that sunshine, and that alone, with the 
aid of not too much water, was the mainspring of prosperity 
—nay, of our very existence. As regards our over-sea trade, 
we make a great fuss over the supply of a portion of the 
wants of the five million people of Australasia, and forget 
the forty millions at our own doors. So far as foreign trade 
is of value to us, it is paid for by our own producte. We 
certainly pay no gold for it, for we produce very little of that 
metal, and if we did prodace gold in large quantity, it would 
be better for.us that we should pay in this metal than in 
wool, or coal, or cloth, or iron, for we should have so much 
more of there things for the many among us who do not get 
sufficient. Tariff fallacies are closely bound up with equally 
fallacious. ideas about the value of gold, a value merely 
nominal and artificial because of the consensus of agreement 
to employ it as a medium of exchange. Now, how many 
tariff reformers would have any objection to raise if Germany 
began to dump on the quays of Millwall Docks one ounce of 
gold for 4 ton of coal ? 

According to the report before us, the German people are 
paying heavy prices for steel, in order that German steel 
makers may put down steel in England at less than cost. 
Americans are complaining that their tool-makers have to 
pay for :саві-ігоп more than the English tool-makera, who 
buy American pig at a price less than it is sold for in 
America. Meantime, if we are to believe Mr. Carnegie, the 
cheap ores of America are growing scarce, and we, who have 
already begun to find the scarcity of coal and ores, will have 
less severe competition in future. Would our people only 
wake up and insist on the abolition of extortionate royalties, 
on the bringing into line of the foreigner, where we can 
properly compel him to mend his ways, on organising the 
great agricultural interest on a proper basis, there would be 
little need to fear the receipt of a ton and a half of foreign 
steel in exchange for the equivalent of only a ton of it in 
such medium as we have to pay with. 

Indeed, this tariff report shows the way we ought to go 
to alter things, but it is not the way of the tariff reformers. 

To quote one reason only why our manufacturers cannot 
compete in Australia, the report says he “ cannot compete 
when," because of freight excess, “ he must start £1 per ton 
under the foreigners’ prices. Antwerp stuff is sent over 
to the Thames * by the General Steam Navigation Co., and 
lightered along the same ship.” The Antwerp stuff pays 
288. to Australia, vid the Thames,” and the British stuff 
458. Verily our enemies are indeed those of our own house- 
hold. 

To South Africa the freights on Classes I. to IV. are 
from a third more to three times more than from New York. 
That competition is not all dumping was shown in these columns 
on February 22nd, 1901, to the effect that Germans were 
getting £5 to £6 per ton for tramrails while our ownrail mills 
were rolling ordinary rails for 708. to 75s. Now, either it paid 
our works to occupy themselves on plain rails at the lower 
price, or they had not go enongh to take orders at the higher 
price. Our own manufacturers have often let opportunities 
slip for lack of judgement in diagnosing the permanence of a 
demand, | 
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Complaints have been made that our skilled work has 
been diminished by the foreign imports, yet the chief com- 
plaint as to dumping is of billeta of steel which are worked 
up to higher grades, ог of forgings which are worked into 
ships. 

Ae regards the limited tariffs proposed by the Commis- 
sion, it is certain that, from some of the prices quoted, they 
would not stop dumping if a German firm wanted money as 
badly as some of them have needed it during the past three 
or four years. Trade has been bad with us; it has been 
worse in Germany. The unemployed in the United States 
are probably in greater proportion than here, for we read of 
one company—the Baldwin Locomotive Co.—discharging 
10,000 of its 16,000 men. When all the world suffers it is 
natural that some of the suffering should come this way. No 
evidence is adduced that anything has taken place that would 
warrant а change in fiscal policy, while much can be read 
directly and between the lines, to show how much might be done 
to reform things from within. If we take the case of the 
machine tool trade as an instance of what can be done by 
self-reform, we see a trade that bad fallen to a low ebb in 


this conntry. American tools come here in large numbers, 


and it really appeared, at one time, as though they would 
capture the market. Germany, also, began to send tools 
here. But our own makers woke up, and did so pretty 
smartly. They have fairly ousted the Americans, whose 
tools were inclined to be light, or, where heavy, were dearer 
than our own. Germany, with her inferior copies of 
American tools, never was able to compete after our own 
makers woke up. The English machine tool-makers hold 
the field, and have, moreover, gone far ahead in the use of 
the new tool steels and in supplying machines strong enough 
to use them. 
. Ав other branches of industry similarly bestir themselves, 
so shall we see а similar ousting of the foreign article, for 
dumping does not go on for ever, and no amount of sophistry 
can get over the hard fact that goods sold for less than cost 
cannot benefit the country of their origin. No doubt dumping 
of materials made from paid-for raw materials is an extremely 
convenient proceeding under certain circumstances, When 
a man is hard up in summer time, he may find it convenient 
‚ to place his winter overcoat in his avuncular depository. but 
he has to pay for it in the long run, or go cold. Dumping 
is but a form of pewning 8 for ready cash. The 
foreign manufacturer pawns the goods and gets the money, 
but the foreign public pay for the cost—they meet 
the loss. | 

Finally, the monthly returns published on August 12th 
cannot but contradict the claims of the fiscal reformers. 
They show that the over-sea trade of our small islands is 
greater than that of the United States, despite the 
enormous discrepancy of relative areas, and a population of 
little more thun half. In addition, working hours are 
shorter here. ' 


THE PRIVATE SUPPLY OF ELECTRICITY. 
[From OUR LEGAL CONTRIBUTOR. | 


ALTHOUGH we have frequently dealt with the question 
whether electricity can be supplied otherwise than under the 
powers conferred ЫЛ тини order, we continue to receive 
queries from our ers upon the subject. In these circum- 
stances a short review of the law may be found useful. The 
fact that electricity is usually supplied for purposes of light 
and power under a provisional order or special Act appears 
to give rise to the belief that it is illegal for a private person 
to generate current and supply his neighbour on terms which 
may be arranged between them. This is a fallacions view of 
the law. The Public Electric Lighting Acte, which control 
and regulate the supply of electricity, are enabling only— 
that is to say, they confer certain rights and powers upon the 
holders of а provisional order; but they do not prohibit, 
and only control in a very limited degree, the private supply 
of electricity. | 
The Electric Lighting Act, 1882, made no provision 
whatever for regulating the supply of electricity otherwise 
than under a provisional order or a special Act. Thus, after 


that Act was passed, whereas persons who supplied electricity 


under a provisional order were subject to elaborate rules 
made by the Board of Trade in carrying out the details of 
their undertaking, the owners of an installation who fur- 
nisbed their neighbours with a private supply were under no 
restriction whatever. For instance, by regulations made 
under the Act of 1882, the use of aerial lines was very 
much restricted ; but these rules only applied to statutory 
undertakers. 

It was in order to bring private supply companies under 
the jurisdiction of the Board of Trade that a special clause 
was inserted in the Act of 1888. By Sec. 4 of that Act, it 
was provided that where in any case any electric line or 
other work may have been laid down or erected in, over, 
along, across, or under any street, for the purpose of supply- 
ing electricity, or may have been laid down or erected in 
any other position for such purpose, in such 8 manner as not 
to be entirely enclosed within any building or buildings, or 
where any electric line or work во laid down or erected may 
be used for such purpose otherwise than under and subject 
to the provisions of a licence or provisional order, the Board 
of Trade may, by notice served upon the body owning or 
using the line, require that such line shall be continued and 
used only in accordance with conditions and rules which they 
may prescribe. 

A proviso excepts from the operation of the section 
“every electric line or work laid down or erected by any 
body or person for the supply of electricity generated upon 
any premises occupied by such body or person to any other 
part of such premises.” Any person failing to observe the 
regulations and orders of the Board of Trade is subject to 
penalties. 

To avoid the necessity of drawing up sets of rules for 
every case, the Board of Trade have issued regulations 
drafted to meet the requirements of this section, the general 
effect of which is very similar to those which have to be 
observed by companies and local authorities which supply 
electricity under statutory powers. То deal with them at 
length would be beyond the scope of the present article. It 
may be pointed out, however, that Regulation 2 prohibita 
earth connection, except in the manner there provided. 
Regulation 4 limits the pressure between any two conductors 
or between any part of either conductor and the earth, to 
3,000 volts. Regulation 14 substitutes 100,000 watts for 
the 300,000 in the ordinary regulations, as the limit which 
a high-pressure electric line may be used for transmitting. 
Regulation 17 provides precautions against injurious affec- 
tion by induction; while Regulation 18 contains special 
provisions for the protection of the Postmaster-General. 

Compliance with the Board of Trade regulations does not 
always completely protect a man who supplies electricity in 
the manner above described. He may have to observe cer- 
tain by-laws issued by the local authority of the district in 
which his works are situated. 

Thus he may find it necessary to lay his mains across a 
highway, and in seeking to do this he may come into con- 
flict with the local authority who have control of the high- 
way. This is nearly sure to be the case if the local 
authority are themselves supplying electricity in their dis- 
trict under provisional order, as they will naturally desire 
to restrain competition by every means in their power. 

Dealing first with the question of overhead wires, it is 
clear law that unless the local authority own the soil of the 
highway, they cannot entirely prevent the suspension of 
overhead wires if placed at such a height that they are com- 
pletely out of the way of the traffic. This point was made 
quite clear some years ago in a case which was decided in 
the High Court. Those who wish to lay cables across the 
highway have only to make an arrangement with the land- 
owners on either side by which they can obtain leave to erect 

{в for the suspension of the cables. In the rare case, 

owever, of the local authority owning the soil of the road, 

it will be within their power to absolutely prevent any 
cables being so suspended, as the presence of such cables 
constitutes a technical trespass, the continuance of which 
may be restrained by injunction. 

It should also be observed that in urban districts 
the local authority, by adopting Part II. of the 


Public Health Acts Amendment Act, 1890 (53 and. 


54 Vict., с. 59), may acquire power to make bye-laws 


a 
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for the prevention of danger or obstruction to the 
public from posts, wires, tubes, or any other apparatus 
stretched or placed above, over, along, or across any street 
(whether before or after the adoption of that part of the 
Act) for the purpose of any telegraph, telephone, lighting, 
railway signalling, or other purpose. Again, in the case of 
London, overhead wires can only be erected in accordance 
with bye-laws made under the London Overhead Wires Act, 
1891. 

Comiog now to the question of laying mains beneath 
the surface of the road, it may be stated, broadly, that no 
private person has any right to break up the surface of the 
road without the consent of the highway authority. Further, 
there is a section of the Public Health Act, 1875, which 
prohibits any man from placing a tunnel of any kind under 
a highway without consent. It would be competent for the 
highway authority to obtain an injunction to restrain the 
continuance of such a tunnel, amd во to compel the person 
who made it to fill it up. 

Strange to say, however, if a man who is venturesome 
enough to take the law into his own hands, he may lay cables 
under the road without much fear of interruption, always 
assuming, of course, that the local authority do not own the 
soil. Two cases which have come before the Courta in 
recent years illustrate the truth of the above proposition. 
In the case of the Vestry of St. Mary. Battersea, v. County 
of London and Brush Provincial Electric Lighting Co. 
(1899, 1 Oh., 474), where an electric lighting company had 
illegally broken up the surface of a street within the district 
of a vestry in the metropolie, and placed their pipes and 
wires at a depth of abont 2 ft. below the surface, it was held 
that the vestry were not, by virtue of Sec. 96 of the Public 
Health Act, the owners of the soil of the street at that 
depth, and that, although the company had acted illegally 
in breaking up the street, the vestry could not maintain an 
action for & mandatory injunction to compel the company to 
remove their pipes and wires, there being no continuing 
trespass upon, or interference with, any right of the vestry. 
With reference to this case, it made no difference that the 
trespassing company were statutory undertakers. A private 
person doing the same act would have been treated in the 
ваше way. | 

In the second case to which we wish to refer, & ship- 
building firm had works which were divided into two parta 
by a public highway. To supply electricity from one side 
to the other, they applied to the local authority for leave to 
suspend cables over the highway, or to drive a tunnel 
beneath it. The local authority having refused, the firm 
drove a tunnel, which constituted an infringement of the 
Public Health Acta. They laid their cables at the bottom 
of the tunnel. The local authority applied for, and obtained, 
a mandatory injunction to compel the firm to fill up the tunnel, 
but the Court refused to compel them to remove the cables. 
In this way they gained their object by taking the law into 
their own hands. 

The question sometimes arises whether supply undertakers 
are obliged to give a supply of electricity in the case of con- 
sumers demanding it, when the object for which they intend 
to use such supply is to provide a standby source of lighting 
in case their own plant should break down. There is 
nothing in the existing Electric Lighting Acts to prevent a 
consumer adopting the course suggested. He may be 
required to give particulars showing the number of lamps 
or the amount of power which he requires, but there is 
nothing in their statutory powers to enable an electrical 
company to compel the consumer to take a continuous supply. 
It is interesting to note, however, that a Bill which has: 
lately been before Parliament contains the following clause :— 
* Notwithstanding anything in the Electric Lighting Acta 
or in any Act of Parliament or Provisional Order authorising 
an undertaking, а person shall not be entitled to demand 
from undertakers authorised tq supply electricity in any area 
a supply of electricity for any premises having a separate 
supply, unless he has agreed with the undertakers to pay to 
them such minimum annual sum as will give them a reason- 
able return on the capital expenditure, and will cover other 
standing charges incurred by them, in order to meet the 

possible maximum demand for those premises The sum to 
be so paid shall be determined, in default of agreement, by 
arbitration under the Electric Lighting Act, 1882. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Unfair Competition. 


Having read B's“ letter on the above subject, I beg to 
endorse his opinion, and, at the same time, add a few 
experiences of my own. For the last six months I myself 
have been writing in answer to situations vacant, sending 
testimonials, &c., but never in return receiving a reply. 
The most disheartening fact, however, is that, while you are 
striving to obtain a situation at а wage that will keep you 
respectable, there are people who are willing to pay for 
eituations, and not only that, but willing to accept small 
wages in return for tneir work. Нож are we, I ask, who are 
dependent on our work for а living, even though we be 
smarter intellectually, going to compete with such? 

I also wish to add а few words on trying to obtain work 
by visiting the workshops. Arriving at the watch house, I 
inquire for the manager, and if I am fortunate to see him, 
the interview is generally brief, and pertakes of the following 
nature: “ Well, what do you want? Can you find me a 
situation?" Oh! what are you?" A mechanic." 
„No.“ „Full up.” „Slack“; or Don't want any.“ For 
what he cares, you might as well have come from the next 
street as have ridden 30 or 40 miles to get to see him, 
and the mention of education is enough for him to throw 
you out. I hope that letters of this kind help other 
men to bear their own burden better because they get to 
know that other people are daily passing through the same 
experience. 

. ;ducated Mechanic. 


Steel-tired v. Chilled-iron Wheels. 


We have followed with great interest your articles on the 
question of Steel v. Chilled-iron Wheels for electric traction, 
but as manufacturers' views are naturally in favour of their 
own goods, do not propose to enter into the discussion. From 
the fact that most of our largeet tramways have discarded 


. chilled-iron wheels, and that we have over 30,000 steel-tired 


wheels running, we are inclined to think that this type of 
wheel is making headway, at all eventa, we are perfectly 
satisfied with the progress. Time will prove which is the 
better wheel, and weare content to leave the matter there. 


John Baker & Co. (Rotherham), Ltd. 
Н. E. BAKBB, Secretary. | 
August 25th, 1904. 


\ 


Electrical Rock Drills. 


I find one pneumatic percussion rock drill requires from 
20 to 25 H.P. Would not electricity do much better than 
this ? 

I am informed that electric rock drills are in nse in 
America, so have been examining your REVIEw weekly in 
quest of some enterprising firm's advertisement. 


Quarry Owner. 


[On p. 249 of our issue of February 12th, 1904, a cor- 
respondent made some reference to this question, and hia 
letter may be of service to Quarry Owner." —Eps. E. R.] 
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Localisation of Earths. 


I regret that by a clerical error, line 26 of my last letter, 
as appearing in your issue of August 26th, should have been 
The first test is taken with a galvanometer in position 
A,” and not The first test is taken with a galvanometer 
in position В”; this is obvious from what follows. 


Horace Boot, | 
Consulting and Resident Engineer. 


: Tunbridge Wells, August 26%, 1904. 
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I have to thank Mr. Boot for his diagram of test for a 
short on a concentric cable, and if the following conditions 
obtained, it could not fail to give good resulta. 

(a) The resistance of the fault must be constant whilst 
the testing current is flowing. 

(b) The resistance of the buried outer per yd., at the 
temperature of the soil, must be accurately known. 

Ав to (a) it is hardly likely that the resistance of the 


. fault would be constant unless the inner and outer were 


welded together, in which case a simple copper resistance 
test would give equally good results, and as to (b) a tem- 
perature correction which it would he very difficult to arrive 
at accurately would have to be made. Also it is very diffi- 
cult to get at the exact resistance of an outer unless taken 
before the cable is laid or & fault has developed, and the 
maker’s figures, especially of old cables, are not always accu- 
rate; iu fact, I have handled cable in which there was over 
50 per cent. difference in the sectional area of the inner and 
the outer, but no doubt that was an exceptional case due to 
carelessness in manufacture. 

Anyway, I still think a loop test is infinitely preferable 
where it is possible to carry it out, as no temperatnre correc- 
tions are necessary, and there is no trouble with E.M.F. or 
resistance in the fault, and four separate testa can be taken 
to check each other by simply crossing the test leads. 

However, I will give Mr. Boot’s method a trial when I 
have an opportunity, and report resulta. 


Arch. J. Howard. 


Electric Tides and Earth Currents. 


By inadvertence fig. 2 of my article—the sine curve—has 
been printed upside down. That involves also the reversal 
of left to right, and making the positive signs appear below 
the zero line and the negative signs above, which is out of 
harmony with the convention observed in the rest of the 
article. | 

W. Н. Shar Pe 

Manor Park, August 29th, 1904. 


The Telegraph Deficit. 


It is quite true that all of the capital spent on the 
absorption of the telegraphs by the Post Office did not go to 
the extinguished telegraph companies. I should have stated 
the matter more accurately if I had said that “the total 
capital expenditure on the /ransfer of the telegraphs was 
£10,948,173." At the same time, I thought it was well- 
known that the railway companies were large owners of fele- 
graph rights and properties, and that a substantial portion 
of the capital went to purchase those railway telegraph 
interests. It did not seem to me possible that the article of 
August 19th could have been written with a knowledge of 
the official returns, as it gave the impression that the original 
purchase has cost about £5,000,000, and that the Post 
Office had spent about another £5,000,000 up to 1891, when 
the capital account was closed. This is cleariy not in 
accordance with the facts. However, my letter was intended 
to be brief rather than to be so curt as to give offence. I 
had no intention to give offence, and have no wish to bandy 
bard words; my only desire is to see the facts stated with 
reasonable clearness. 

It is no easy matter to determine from the various 
published records exactly what was the distribution of the 
total capital expended on the transſer of the telegraphs from 
private to public ownership. One point is clear; that the 
total was much greater than was contemplated by the Act of 
1869. That Act anticipated a total expenditure of less than 
£7,000,000, whereas by 1876 the capital expenditure had 
reached £10, 070,826, and arbitrations still pending were 
expected to add £600,000 or £700,000 more. From a 
report by Mr. Scudamore, dated June 26th, 1871, the 
capital spent or incurred up to then was £7,518,955. Of 
this £5,950,996 had gone in paymenta to the telegraph 
companies, about £600,000 in extensions, and about 


£850,000 in payments to the railway companies and 
in miscellaneous items. There were still arbitrations 
pending both with telegraph and with railway com- 
panies, but the major part of the three millions added to 
the capital account between 1871 seems to have gone to the 
railways. 

In the evidence of Sir Stevenson (then Mr.) Blackwood 
before the 1876 Committee, the capital account of the Post 


Office Telegraphs at March 31st, 1876, was estimated as 


follows :— 


By amount paid for goodwill and plant of old 
telegraph companies, extensions by а. 
Post Office, „ expenses, &., up to 


March 31st, 1897 m £9,360,961 
By estimated value of telegraph rights ‘of 
railway companies, and estimated value of 
annuities to redundant officers of late tele- 
graph companies if commuted ss 590,009 
By cost of extensions charged to telegraph 
vote 82,094 
By cost of sites апа buildings charged to tele- 
graph vote 37,271 
By sundry balances, including £64, 876 unex- 
pended oat of uar raised to March 31et, 
1876 ... ee 249,226 
Total ... £10,320,052 


Government officers have a princely way of dealing with 
millions, and details of the respective amounta chargeable to 
purchases of the telegraph companies’ properties, of the 
railway companies’ interests, and to extensions by the Post 
Office itself. are not given. As the editors of the REvrEw 
have pointed out, the “ &c." ів not unimportant. Presumably, 
а detailed record of the constitution of the telegraph capital 
account exists somewhere, but a search of the published 
returns does not reveal it. From what appears in the reports 
of the various investigations into the rapid growth both of 
the capital account and of the expenses which were conducted 
in the seventies, the present capital of .£10,048,000 may 
roughly be distributed as follows :— 


Purchase of telegraph propertics... ii .. 46, 000,000 
Purchase of railway oompanies ‘telegraph intereste 
and rights... F .. 2,500,000 
Reconstruction and extensions by the Post Office 
up to 1873, including sites and buildings ... 1,500,000 
Pensions, arbitration aud PRU NN рее; 
and miscellaneous Я 948,000 
£10,948,000 


e^ 


It appears that since 1873 the expenditure on extensions 
and sites and buildings has been charged against revenue. 
The total amount во expended up to March 21st, 1904, bas 
been £6,300,715. 

Sir Stevenson Blackwood was asked in 1876 to what 
circumstances he attributed the great discrepancy between 
the £7,000,000 anticipated by the Act of 1869, and the 
amount actually spent. He replied :—*'* Mainly to the pur- 
chase of undertakings which were not contemplated at the 
time when the original measures were submitted to the 
House, and to unforeseen expenses for extensions and arbitra- 
tions ; Iam unable togive any other specific reasons. There 
is no doubt that considerable expenditure took place which 
never entered into the minds of the original promoters of the 
measure for the acquisition of the telegraphs ; that is to say, 
that the Post Office has been compelled to buy a very dif- 
ferent thing from tbat which it at first contemplated, and to 
pay a far higher rate than it expected for that which it 


‘intended to buy." 


Scratator. 
August 29th, 1904. 


[ The figures which Sir William Preece gave are suggestive 
of some precision, and the circumstances under which they 
were given suggest some responsibility. Whilet they may 
be open to correction or explanation, we think that some 
more definite information is required before calling them in 

uestion. Oar correspondent's figures support in greater 

etail the first point of our article ; they have, of course, no 
bearing on the second point, which showed the unreliability 
of popular criticisms on the working of the service.— 
Eps. E. R.] 


11 
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REVIEWS. 


La Traction Electrique. Ву PauL Dupuy. Paris: O, 


Naud, Editeur, 3, Rue Racine. 1908. 


This is a book of some 500 pages, which would have enjoyed 

a large sale if it had been published in English between 

1896 and 1900. It is obtainable only in the original, and 

we regret that there is so much between its covers which 

relates to obsolete machinery and appliances, for in its pre- 
sent highly expanded form oné cannot urge any but those to 
whom French, and technical French at that, presents no 
difficulty, to go to the expense of buying it. Doubtless it is 
most desirable that every engineer shall at least read the 
language with facility, and it would seem to traction engi- 

_ neers that no more satisfactory mode of practising themselves 
in this accomplishment could be found than by translating 
a text-book of this nature; but to anyone with moderate 
experience and an acquaintance with English and American 
literature on the subject, the amount of knowledge to be 
‘gained is not great, There is a yawning gap in English 
technical literature to be filled by an up-to-date book on 
electric traction. How hard it must be to write and publish 
a book such as we want while the subject matter is still 
fresh and fitted for practical application is well seen after 
reading La Traction Electrique." There is sufficient 
internal evidence to show that the book was begun in 

1895 or 1896, and it would be very surprising if pub- 
lication of such a vast amount of matter could be mad 
before it was, | 

Electric traction has developed so speedily, and improve- 
ments have succeeded improvements at such a rate, that data 
relating to costs, illustrations of machinery, the very systems 
themselves, become of more interest to the historian of Ше 
science than to the man who is engaged in, or is in process 
of, launching himself into the actual business, almost while 
the work containing them, or describing them, is in the 
press One is forced to conclude, therefore, that the most 
useful book for the present, and the book which will be the 
most profitable to the author and publisher, is one that 
occupies months rather than years in the making, and deals 
with one only of the several portions into which the science 
and art of electric traction may be divided. 

_ There are, indeed, few men who are capable of writing а 
treatise on the whole subject, which would be at once tech- 
nical, practical, sound and modern; but there are numbers 
who could an they would, or, were they asked, write valuable 
monographs on those of the subject with which they 
are most familiar. These would lose nothing of their value 
by being published separately, and there would be less disin- 
clination to revise or rewrite any one of the series as it went 
behind the times, than if a bulky volume had to be re-printed 
constantly in order that it might be perennially fresh in all 
its parts. 

The most interesting portions of the book under review 
are those concerned with the costs of construction and of 
worki Costs may keep fresh for some years, and the 
principles of finance for an indefinite period, but we would 

urge on anyone who is fired by the desire to turn out a 
standard i-technical and thoroughly commercial work, 
which shall not be of the easy and stultifying popular type 
that people are 80 prone to write to-day, not to waste 
har a es such as can be found in several statistical year- 

Much of the financial data has been abstracted from 
American sources, for in 1895 there were few electric tram- 
ways of any size or age in Europe. The author expresses 
the great difficulty he had to obtain any European costa of 
running, and he has to do what he can with such ancient 
stuff as the costa of the Massachusetts lines and the West 
End Railway Co. of Boston for periods in 1893-1894 
respectively. The English examples given are Birmingham 

South Staffordshire, with 25d. and 15d. per car-mile, 
without pn charges! mE | 

It id rather curious, too, to come acroas in this third part 
of the book а learned disquisition on the determination of 


the critical point at which electric traction becomes more 
economical than animal traction,” when no one has thought 
for a decade at least of building a horse line. 

In the second part, devoted to the power station, the over- 
head line and permanent way, and the rolling stock, most of 
the machinery and material either has been obsolete for 
years, or is now much modified. Even the American rail 
shown isa libel. Very meagre space is given to car-sheds, 
and the Chicago bond is the only one mentioned. 

Feeders occupy three pages, and “shamrock section " 
wire is mentioned as a common thing in America. 

Eight cuts of long-forgotten overhead fittings are repro- 
duced, but no section insulator appears amongst them. 

Electrolysis and its prevention are dealt with at some 
length, chiefly by quotations from other authorities, and by 
a transcription of the B. of T. regulations. | 

All the old favourites in the way of conduit systems 
re-appear, including even the Love and Waller-Manville ; 
and the Westinghouse, Vuilleumier, and Diatto surface- 
contact schemes are described. 

Chapter IV. makes clear that the only portions of the 
equipment of а car which have not been subjected to radical 
alterations since the cutting of the blocks illustrating the 
chapter are the controller and trolley. | 

The maintenance and running of the cars is discussed in 
three pages, and these are not much more illuminative than 
the following sample: —“ Every day, at the end of the day's 
running, the cars return to the depót. When they arrive, 
the *conducteur-électricien " [whoever he may be] should 
pull the trolley wheel from the trolley wire, that being done 
by the cord attached near the wheel.” 

The application of alternating currents to electric traction 
is “ discussed ” in two pages, no later method than that 
proposed by Ferraris and Arno being mentioned. 

In the appendix, however, another 2} pages brings the 
Subject within call of modern times. 

Chaper V., if revised, would be а valuable collection of 
data relating to costs of construction. The tables on pages 
240 and 242, giving the range of cost of systems supporting 
from 10 to 400 сагв are good, but would be better if all the 
additiong were made correctly. | 

Although the details of the overhead construction esti- 
mates are not too clear, the figures do not err much on the 
big side for average construction. 

Chapter VI. of the second part contains no fewer than 78 
pages full of information relating solely to accumulator cars. 
Very interesting information too. If the South American 
Indian had not heard of accumulator cars already, he would 
put, on the strength of this chapter, all the beads he 
possessed into a company to ran them all over his rolling 
pampas; but there are few Indians left who have not heard of 
these cars, and not even the elaborate exposition of the way 
in which they will recuperate from 30 per cent. to 60 per 
cent. of the energy used will tempt them any more than the 
concluding statement that Hanover is well pleased with ite 
“ mixed” system will convince the Hanoverians. 

Part 4 is devoted to “ Metropolitans” or city railway 
systems, and contains short descriptions of the City and 
South London, Liverpool Overhead, Chicago Elevated, 
Buda-Pesth Underground, and the then only projected 
* Metropolitain " of Paris, These descriptions are followed 
by a short comparison of the coste of ing and amount 
of power required Mi electric and steam locomotives, which 
we are satisfied to take cum grano. Then the author gives 
one of the most interesting chapters in the book, especially 
from the historical point of view, on electric locomotives, 
the chief space being occupied by the Heilmann system, 
that boldly original project which came before ita time, and 
was killed by the "Or ap of Ив principles being carried 
out to the impossible en | 

Our author, who speaks from the mists of 8 or 9 years 
ago, pins his whole faith to the Heilmann system for the 
operation of main lines. The courageous Heilmann would 
not have elaborated his system had he lived in the days of 
extra-high tensions and improved motors. 

On the subject of high speeds the author is of the opinion, 
bea 217 егіепсе кш e (ае ге 
m.p.h. is the иш ре, „ unless an especi eavy trac 
Kad a. line of rails, unbroken by polite aud ranches and 
having no ourves, is laid, A aeo 
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He finds it difficult to believe that wheels of the usual 
composition will stand the high circumferential velocities 
which would be attained at & train speed of 150 miles per 
hour, but we think that if the speed comes, and is found to 
be commercially possible, the strength of materials will not 
be the hindering factor. 

A brief sketch is given of the high-speed lines between 
Buda-Pesth and Vienna, and between New York and 
Chicago, which were projected by Zipernowski and Adams 
respectively, but were never laid. In the first case, the rails 
were to be only 6 in. high, but weighing 100 Ibs. per yard, 
and the transmission was to be effected at 10,000 volta 
alternating, transformed to continnous current for supply to 
а centrally placed third-rail. Single cars equipped with 
four motors were designed for this line. In the second 
case, the capital required for constructing the 1,000 miles of 
track, including everything from permanent way to power 
houses and trains was estimated at £13,000 per mile. The 
construction would be decidedly American if this estimate 
were not exceeded, especially as the apeed was to be 125 miles 
per hour and the pressure of transmission only 3,000 volts. 
Yet, do we not take exception to the estimate, because we are 
80 used to the financiers and lawyers swelling capital account 
on other than engineering work ?. | 

Part 5, and the last, is short, and is occupied by descrip- 
tions of what a captions correspondent once objected to our 
calling electric canal haulage; of mining locos., and of 
electromobiles. The canal chapter is interesting. 

The appendix brings the book rather more up to date, as 
it deals very briefly, among other things, with polyphase 
traction, the Langen suspended railway, the early Zossen 
trials, and the tangential traction system. 

Finally, one may say that nothing quite so elaborate has 
been attempted in English, and it is evident throughout 
that nothing but immense industry and application, together 
with much intimate personal knowledge of the whole 
subject, and an almost equally valuable acquaintance with 
the work of contemporaries, could have sufficed to bring 
this book to a successful conclusion. We trust that the 
author has received in his own country the recognition 
which he certainly deserves. 


Dynamo-Electric Machinery. Vol. I. By Ѕпудхиѕ P. 
Тномрвох. London: E. & F. N. Spon, Ltd. 


The continuous growth of this standard work, which now 
reaches its seventh edition, has rendered necessary its divi- 
sion into two volumes. Vol. L, which we now review, deals 
exclasi;cy with continuous current machinery, alternating 
current plant being left over for Vol. II. 

The author has embodied in this volume the small work 
on dynamo design, which was published about a year ago, 
EA which a review appeared in our issue of August 7th, 

An exceedingly interesting historical review of the pro- 
gress of the science of dynamo work is given in Chapter II., 
commencing with Faraduy’s disk dynamo, described before 
the Royal Society on November 24th, 1881. | 

After Faraday came а number of inventors who effected 
small improvements in detail, the next definite step forward 
being taken by Sinsteden, who suggested a dynamo with 
electro-ma :nets, the exciting current of which was provided 
by a small magneto machine. This principle was carried 
into practice by Н. Wilde, who manufactured a 
number of machines of this description at his works in Man- 


chester. About 1866 the self-exciting dynamo appears to 


have bee: invented simultaneously and independently b 
Wheatston., Varley, Siemens, and others. E Compound 
winding was introduced by Varley, but appears to have been 
invented by him for soine other purpose than that of self- 
regulation, In fact, the power of a compound-wound 
machine to autometically regulate the voltage at its terminals 
appears to have beca rather of the nature of a discovery than 
of an invention ! 

Tie early form of armature was wound in sections con- 
nected to в commutator which was merely а rectifier. 
Pacinotti, in 1865, introduced the present system, in which 
the arm5zure is provided with a continuons winding tepped 


off at equidistant points to а commutator having parallel 
bars, and so giving practically steady currente. For some 
reason this invention did not attract much attention, but 
when re-invented by Gramme, in 1870, it met with instant 
recognition, and was universally adopted. 

In ita essential principles, the dynamo of to-day is the 
same as that of 1870, that is to say, a machine having a 
continuously wound armature tapped off at equidistant points 
to the commutator, and having self-excited electro-magneta. 

Subsequent advance has in the direction of the 
discovery and formulation of the laws upon which the 
science of dynamo design depends, the most eminent worker 
in this field being the late Dr. John Hopkinson, who has, by 
Meears, Parshall and Hobart, been very aptly named the 
founder of the modern science of dynamo design; and in 
the direction of improvements in mechanical design and 
construction, the most remarkable advance in this direction 
being due to our American friends, who, by the introduc- 
tion of the slotted armature with carbon brushes and small 
air gap, have rendered multipolar construction possible, even 
for quite small sizes, and so have greatly increased the elec- 
trical output obtainable from a given weight of material. 

The author’s historical notes also deal with alternating 
current work. These we propose to leave over till we 
review Vol. II. 

Following the historical notes, which we have mentioned 
at some length, owing to their exceptional interest, there 
is a chapter on the physical theory of the dynamo in which, 
starting with a single conductor in a magnetic field, the 
author leads up to the complete machine, &nd shows the 
different ways in which the excitation of the magnetic circuit 
may be accomplished AES 

In а chapter on “ Magnetic Principles," the author gives 
а very lucid exposition of Drs. J. and E. Hopkinson's method 
of pre-determining the induction curve of а maohine from 
ita drawings, and gives some valuable curves of permeability, 
hysteresis and eddy currents, 

А number of diagrams of forms of field magneta are given, 
the majority of which are of historical interest only. 
Numerical examples of magnetic calculation are given, also 
examples of the calculation of the leakage coefficient, or 
dispersal as the author prefers to call it. 

Copper calculations next receive attention, and curves are 
given of the space factor and of the temperature coefficient 
for different designs of armature running at various peri- 
pheral speeds. 

A short chapter is given on insulating materials, with 
data as to their dielectric strength, 

In dealing with armature re-action and commutation, the 
author draws a clear distinction between reversing machines 
in which commutation has to be accomplished by means of 
brush resistance only, and machines running in one direction 
in which commutation may be assisted by giving lead to the 
brushes, : 

In connection with the latter class of machines it has been 
laid down that for sparkless commutation there should be а 
certain ratio between the reactance voltage, and the average 
voltage per segment of the commutator. The author, how- 
ever, points out that the presence of an indnuoed E. M. F. 
sufficient to overcome the reactance voltage, depends not on 
the average E. M. F. per segment of the commutator, but on 
the particular E.M.F. induced in the loop while it passes 
through the fringe of the polar field, a view which in 
slightly different language was expressed in the REVIEW for 
January 10th, 1902. 

Under the heading of sparking criterion, the author gives 
various rules to determine proportions necessary for sparkless 
commutation. 

Three chapters, which will be appreciated by studenta, are 
devoted to the general theory of the dynamo. Mechanical 
construction and examples of modern dynamos are fully 
treated, and sectional drawings and photographs of machines 
and parts of machines in various atages of construction are 
given. 

To draughtamen and others engaged in the practical 
calculation and design of dynamos, the chapters on ** Design 
of Dynamos and analysis of the designs of machines by 
various makers, will be most useful, 

A new chapter is provided an Motor-Generators sud 
Boosters,” in which positive and negative boosters for 
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traction work are described, and examples are given of the 
Mica forms of automatic reversible booster for accumulator 
work, 

A chapter on “ Motors,” another on “ Controllers, 
Rheostats, and Magnetic Brakes" follow, and the work 
concludes with a chapter on ** The Testing and Management 
of Dynamos," and the usual table of resistances, &c. 


American Meter Practice. By Lyman C. REED. New 


York: McGraw Publishing Co. 1903. Price $2. 


This book, as ite title indicates, deals exclusively with 
American practice, and the meters described are those most 
commonly in use in America. The whole work is greatly 
marred by the inaccuracies and errors which it contains, 
notably in the chapters on the measurement of power. It is 
somewhat novel and original to find motors and incandescent 
lamps represented as absorption dynamometers, and all instru- 
ments that measure transmitted energy defined as shunt 
instrumenta, 

The author's discussion of the essentials of a good com- 
mercial meter are worthy of notice; во, also, are his remarks 
on general management, the reading of meters and repairs. 

The maximum demand and double tariff systems of 
charging are touched upon, and their doom within the next 
10 years in America is prophesied. 

The last chapter is on the elementa of photometry. The 
only reason we can find for its inclusion in a work on elec- 
tricity meters is, that the 16-C. P. lamp is stated to be still, 
to some extent, a meter. 

The book lacks an index. 


Electric Lighting Accounts. By GrorcE Jounsoy, F. S. S., 
F. C. I. S., Ke. London: Gee & Co., 34, Moorgate Street, 
Е.С. 


This book forms Vol. ХХІХ of “The Accountants’ 
Library,” and is а companion to the valuable work on 


Tramway Accounts," written by Mr. McColl, and pub- 
lished about a year and a half ago. It deals in a clear but 


exhaustive manner with the manner in which the book- 


keeping of an electricity supply undertaking should be 
carried on, in order to comply with Board of Trade and 
public supply company requirements, The author pre- 
supposes a knowledge of single and double entry book- 
keeping, but he succeeds in making his meaning plain even 
to the non-technical reader. The accounts of an imaginary 
company are taken, and extracts are given from the various 
books and entries, showing how the different payments and 
receipts should be allocated. 

The chapter on Depreciation and Renewals is very short, 
occupying less than two pages. It does not in any way dis- 
cuss the policy of the question, but merely gives general 
percentages which it suggests as useful guides. 

These figures vary from 24 per cent. for buildings, to 
10 per cent. for accumulators, 74 per cent. being the rate for 
generating plant, 74 per cent. to 10 per cent. for engines 
and boilers, and 5 per cent. for cables. е 

These figures are distinct from the sums required for 
renewals and repair of plant from time to time. It is 
notorious that the depreciation allowances made by many 
undertakings are far too small and it would be a good 
portent for the real prosperity of the supply industry if the 
author’s suggestions were carried into practice, and sufficient 
sums were written off the capital account year by year to 
provide against the inevitable time when tbe depreciation 
will have so diminished the value of the plant that the 
cope. cost must practically be written down to its scrap 
value. | 


| | 


THE BEST FORM OF CURRENT FOR 
LIGHT RAILWAYS. 


Ор the papers read at the thirteenth general meeting of the Inter- 
national Union of Tramways and Light Railways held at Vienna one 
of the most important, as touching a question which bas sprung up 
within the last year or two, is M. Pforr's report on the beat form 
and pressure of current for light railways or interurban tramways. 
Two years since, no matter how the current was transmitted, the 


,Pforrs report. To E 


motors were fed by direct current at 500 to 700 volta, with the rarest 
exceptions, and those in the nature of novelties, which were looked 
on by the bulk of engíneers as experimental. Now engineere 
throughout the world are anticipating the sigh of relief which wi)l 
escape them when they are satiafied, after sufficient trial, that the 
simple single-phase current is available for traction work, and, 
moreover, presents certain advantages over any existing system of. 
outside transmission. MD 
We give below a free translation, somewhat curtailed, of M. 
nglish readers it may be necessary to 

introduce the author as the chief engineer of the A. E. d., of Berlin. 

It is recognised nowadays that traction on light railways either. 
by steam locomotives or by continuous current at 500 volts is not 
at all perfect. Small quantities of goods cannot be dealt with 
economically by the former, and the latter will not do for heavy or 
long-distance traffic. In any event, steam traction is not so con- 
venient as electric traction for many well-known reasons. In 
endeavouring to overcome the disadvantages of these two systems, 
the old automobile steam coach has been rejavenated, while electrical 
engineers have tried accumalator care with small success up to the 
present. The reasons why neither have succeeded very well are 
that hitherto no really economical boiler and engine have been 
made in sufficiently amall vits pig that accumulator cars weigh so 
much and are so costly to maintáin. 4 

Electricians have been striving very energetically after new 
methods lately. i 

The chief reason for using electricity is to get the benefit of large, 
concentrated power stations, and it follows that electricity is not a 
suitable force for lines supporting only one car, or a few cars on a 
long track. No economy can be r i by centralising power 
production unless the consumption is great. It is then possible to 
install large sete, working economically and requiring a com- 
paratively small staff, and the economy will increase with the 
number of cars run. 

Light railways cannot be run often with 500 volts, for as a rule 
they are long and have nothing like the traffic of a tramway, so 
that the feeding problem alone is enough to spoil such schemes. In 
the case of tram ways, the cost of equipping the line electrically 
including feeders, and perhaps sub-stations, boosters and batteries 
is between 20 and 30 per cent. of the total electrical equipment 
including rolling stock and power stations; and in certain 
circumstances this cost may be increased three or four times for a 
suburban line. 

The cost of transmission decreases asthe current is reduced, and 
as energy can be transmitted at small or great current density 
according to the pressure, the cost will be decreased as the pressure 

raised 


is : 

Sometimes it has been found economical to raise the pressure 
supplied by existing plant, and this has been done up to 650 volts 
without serious alterations being made, but the problem can only 
be solved satisfactorily by raising the pressure considerably. 

For the ваше expense in copper, one can double the area served 
by the generating station by doubling the pressure. But the cost 
of transmission does not depend only on the expenditure on copper. 
In fact, this is only one-third or а quarter of the total, the greatest 


part of the cost being in poles and insulation, and this increases pro- 


portionally to the lepgth of the line. 

Light railways differ from urban tramways in being not on 
much longer, but in running much heavier trains, and takin 
more current. 16 is evident, therefore, that to put light railways 
on the same footing as tramways, commercially, much higher pres- 
sures must be used, and in America this fact has been 1ecognísed in 
the construction ofa large number of inter-urban lines. 

So long as cars had to be equipped with direct-current motors 
it was necessary to transform the high-tension current to continuous 
current at 500 volts with greatly increased cost, not only in construc- 
tion, but also in working; and, as it is not practically possible to 
transform continuous current without making use of motor-gene- 
rators, the energy losses and the cost of maintenanoe and super- 
vision are great. 

To transform the pressure of alternating current ís simple. 
Stationary appliances requiring no attention and wasting little 
energy are required either to increase or diminish pressure. 
Obviously, therefore, alternating current is the best for transmission 
of energy. | | 

After much experimenting both polyphase and single-phase 
motors are practical facts. The monophase motor requires only 
two conductors, and the polyphase more acoording to the number 
of phases. The triphase motor calls for three wires, thus being 
next to the single-phase motor in simplicity. Naturally, the motor 
requiring the least conductors is the one to be preferred for traction, 
bat up to quite recently there was no single-phase motor which 
would start on load. is was possible only with a polyphase 
motor, and that fact explains why the first experiments in high 
tension traction were carried out with the latter; as, for instance, 
on the Burgdorf-Thun and the Valtellina railway, and the experi- 
mental high-speed railway as Zossen. Е 

Recently, however, single-phase motors have become available 
for traction, and are in use already on the Prussian railways from 
Niderschöneweide to Spindlersfeld, and on the line through the 
Stubai Valley, the first having beem opened for working on Jaly 
4th this year, while the second has been opened recently.  . В 

At the same time that these new departures are taking place, 
improvements are being sought for and made in high-tension con- 
tinuous-current traction. For instance, Thury has installed his 
system with four motors in serier, across 2,400 volta continuous 
current on the Bt. Georges de Camiers—La Wure line, but since this 
installation was made it has been necessary to put up anothez wire 
on асоопп$ of the danger of breaking such и.т, currents during ape 
regulation, thus reducing the tension between either conductor and 
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earth to 1,200 volts. Oil immersed switches are used for breaking 
these currents. 

Both triphase and monophase currents enable us to install gene- 
ratore for any pressure, and to transform to high tension, and again 
to whatever tension we desire on the cars. To do this does not 
require specially costly machinery or much attention, which cannot 
be said in the case of continuous current. We may regard these 
alternating systems, therefore, as the more economical, and may 
compare them together. 

In the first place the triphase system requires one wire more 
than the monophase, but the advocates of the former assert that 
this is offset by the greater maintenance required by the mono- 
phase system on acoount of the motor having a commutator. Com- 
mutators, in fact, were the delicate points in electric traction in the 
first place, but these disadvantages have disappeared since a spark- 
less motor has been designed, and the new mono-phase motor 18 just 
аз free from sparking as the continuous-current motor, and it has an 
advantage over the latter in that its commutator works under less 
pressure, and is, therefore, easier to maintain. From a practical 
point of view there is no difference in maintenanoe between the 
two; certainly not enough to make any difference one way or the 
other in a comparison of the two systems. The absence of a com- 
mutator would be a disadvantage on many light railways, for the 
cars often might have to run over ljnes xen equipped on the 
direct current system, and in that case it would be possible only for 
а motor with а commutator to do the work. 

т With respect to the price of equipment, there is not much to 
choose between three-phase and single-phase, and this applies 
equally to the generating station. 

It is necessary to explain that the triphase motor is analogous in 
certain respects to a shunt-wound continuous-current motor. For 
instance, the three-phase motor tends to run at a constant speed 
whatever the grade may be, and this is а disadvantage as the cur- 
rent consumption is so much more on hills than on the level. On 
the other hand, the monophase motor has, just like the series direct 
current motor, the advantage of working at а decreased speed when 
the tractive effort beoomes greater. The consumption of energy, 
therefore, on hills does not rise in the same proportion as it does 
with three-phase motors. It follows that the load on the power 
station is more uniform, If we compare the power consumption of 
the motors themselves, we find again the triphase motor at а disad- 
vantage for the reason that the regulation at starting is obtained by 
means of resistances, or by connection in caschde, thus causing great 
losses of energy. 

As the monophase motor is started by means of a transformer, the 
losses are of little importance. 

Finally, the monophase motor has this great advantage over the 
triphase that it will work with a heavy drop in line pressure, whereas 
the latter stops when pressure is reduced a little. 

With regard to the other features of electric traction, the two 
systems are alike. With both, energy may be regenerated on 
descents ; but a discussion of this matter of regeneration cannot 
be undertaken here. 

We see, therefore, that the triphase motor presents nothing but 
disadvantages in comparison with the single-phase motor, and may 
be dismissed from our comparative study. The employment of 
three-phase motors for traction is only justified in particular cases, 
as, for instance, where it is necessary to make use of an existing 
station, or where the cost of running is not material. 

It remains now to compare the monophase with the н.т. direct- 
current motor. This is not such a simple matter, and it is well to 
begin by examining the peculiarities of each. The only mono- 
phase motor which has been tried in actual practice is the Winter- 
Ejchberg, although several others have been experimented with in 
laboratories or on trial tracks, as, for instance, the Lamme and Finzi 
motors, which are practically alike ; and if one pictures a continnous- 
current motor fed by an alternating current, one sees broadly their 
principle. Quite different is the Winter-Eichberg. A special current 
passes through the stator, and another, derived from the first 
through a transformer, goes through the rotor. The pressure in the 
rotor is for this reason independent of tbe field pressure, and it is 
thus easy to regulate the speed by putting а higher or lower 
pressure across the rotor. As other systems are insufficiently known 
to include in this report, the expression single-phase motor will 
refer to the Winter-Eichberg. 2 

A comparison between single-phase апа continuous-current 
motors is only in favour of the latter on the points of weight and 
есше, This arises from the fact that a monophase motor is 
separately excited while a continuous-current motor excites itself 
with relatively small losses. It follows that the losses due to the 
Joule effect are nearly twice as great as in a continuous-current 
motor, resulting in a decreased efficiency of from 4 per cent. to 5 
percent. Then, again, when the periodicity is as high as 40 to 50, 
the iron losses are increased, while at frequencies between 16 and 25, 
these losses come down to the level of the direct-current motor. 
The lower efficiency and the unfavourable conditions of workiog, 
necessitate an increased weight of from 10 per cent. to 20 per cent., 
according to the frequency, the weight increasing as the frequency 
rises. On the other hand, the alternating motor scores over the 
other in the matter of starting, so that the smaller efficiency of the 
one, and the starting losses of the other practically balance. 

The monophase controller is similar in all respects to the usual 
500-volt tramway controller, and the remainder of the equipment 
is the same in both cases, 

Multiple unit trains can be equipped equally as well with single- 
phase as with direct-current motors, a statement which has been 
proved at Spindlersfeld. The line may be fed at 500 volts, or at 

000 Mie for in either case the motors will be fed at 200 volte 
o 2 uction effected on the эы) transformers. 
highest pressure hitherto employed with ordinary apparatus 


is 800 volts on the Berlin Elevated, but Thury who uses a pressure 
of 1,200 volts has tried contact breakers in oil, which naturally take 
up much more room, and cost more than the ordinary type. The 
working of these high-tension controllers is, moreover, not without 
danger, and it is still more necessary to prevent public access to 
live parts than is the case with either the continuous current or 
M system. 

Light railways may be divided into two main categories: the 
first comprising those installations on which it is possible to use 
1,200 volts or less, and to transmit at this pressure. Such lines will 
not have their termini further than 15 to 20 km. from the power 
station, and will run only light trains. The second category will 
contain lines to which energy is transmitted ata tension excecding 
1,200 volts, in order to supply longer lines and heavier trains. 

In the matter of economy of installation the monophase system 
is simplified by reason of the current being supplied at high tension 
right up to the car, although one would y avoid introducing 
pressures in excess of 6,000 volts into the cars for the sake of the 


cables. Greater pressures will be required rarely, and if they are 
the difficulty can be overcome by means of stationary transformers 
at small cost. 


While continuous-current systems require expensive sub-stations 
they have an advantage over alternating systems in being able to 
use buffer-batteries, thus reducing the size of the generating station ; 
but, with respect to line equipment, there is no differenoe in cost 
between the two systems. 

If the cost of building sub-stations for continuous current is put 
against the greater cost of equipping the cars for alternating current, 
it is found that the one system costs no more than the other, bat 
when it comes to working, the monophase scores on account of 
the absence of sub-stations. 

It may be remarked that Thury's system provides a pressure of 
2,400 volta without sub-stations, but it has been explained already 
that two wires are used, each at а potential difference of 1,200 
volts, relative to the rails, so that what is gained by the absence of 
sub-stations is lost by the sacond wire. 

It follows, then, that this system cannot hold its own against the 
monophase system from the point of view of líne construction. It 
should be noted, however, that Thury launched his system before the 
inception of the monophase system. 

When the railway system calls for a pressure of less than 1,200 
volts, then only can continuous current be utilised with advantage, 
and it will become more favourable as the pressure is reduced. 
From 600 to 700 volts the continuous current motor is undoubtedly 
the best. 

When, in а continuous current system, it is necessary to employ 
a pressure between 700 and 1,200 volta, it becomes essential to use 
special apparatus, and the cost of motors goes up a little, that of the 
controlling devices much more. 

Further, there is much more danger, both for the operators and 
for the passengers. The extra cost of rolling stock for mono- 
phase traction is not greater than that for continuous current at 
lower pressures, and further, the monophase system affords grea 


security. ; : 
The solution of the problem should be studied for each particular 


case. 
When the line passes through narrow streets, it is difficult to 


obtain permission to equip it with нт. direct current, and 
preference will be given to alternating current, for that allows 
with ease either the reduction of voltage over the whole line, 
leaving the: feeders at high pressure, or the reduction of voltage on 
those particular portions of the line only which are dangerous. 

The Winter-Eichberg motor will work equally well, whether 
current passes direct into the rotor or whether the stator takes 
transformed current. If, for example, the rotor is designed for 
200 volte, it is possible to work on country lines at а pressure of 
1,200 volts, and to have only 200 volts on the trolley wires in 
narrow streets, or at 400 volts if two motors are in use. This pro- 
perty of the monophase motor of adapting itself to all conditions 
of pressure, will give it the preference over the continuous-current 
system. 

The disturbances caused by the two systems are unlike. Con- 
tinuous current makes itself felt among the gas and water pipes 
underground, but is less troublesome for telegraph and telephone 
circuits; while alternating current will not attack the pipes, but 
disturbs the telegraph wires more. | 

On the Spindlersfeld line these disturbances are felt only in а 
small degree, and the noises which are heard arise chiefly from the 
collectór. Asthese distarbances can be kept within permissible 
limite, it is unnecessary to consider them when studying tbe 


problem. 


THE CONTINENTAL ELECTRICAL ENGI- 
NEERING INDUSTRY. 


A BLIGHT IMPROVEMENT IN BUSINESS AND RESULTS. 


Tux August issue of the official labour organ which was first 
established by the German Imperial Home Office а few months ago, 
and which is equivalent to the Board of Trade Labour Gazette, 
records an improvement in July in the “not unfavourable situation: 
of business" as far as concerns most branches of the electrical 
indastry, the only redaction being in the demand for insulating 
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materials. An increase took place in the manufacture of cables, 
accumulators, dynamos, motors and transformers, and a 
tarnover was also effected in other branches, whilst at the same 
time no noteworthy alterations are reported as having occurred in 
the rates of wages. 


GERMAN WORES. 


The report of the Lahmeyer Oo., of Frankfort-on-Main, which 
has again entered the dividend stage after a lapse of two 
years, states that the degree of employment gradually improved 
during 1903-4, although it was only in the second half of the year 
that a surplus on working was obtained. It will be remembered 
that the company in the previous year absorbed its so-called truet— 
the German Company for Electrical Enterprises—and the latter's 
various central stations, and these and other undertakings are 
worked or leased by the Lahmeyer Co. Thus the accounts, which 
show gross profits amounting to £186,114 as compared with £115,211 
in 1902-3, relate both to manufacturing operations and yield on 
investments, but the two items are not separately indicated. The 
pet profits total £30,831 as against a lossin the two preceding years, 
and a dividend hss been declared at the rate of 24 percent. This 
com with 10 cent. paid in 1900-1,and 11 per cent. in each 
of the two previous years. The directors’ report states that the 
delivery of 2,772 generators and motors, of a total output of 
111,000 н.р., was the largest since the formation of the company, 
and the branch companies in Italy and England, although they have 
not yielded any dividend, have materially contributed towards the 
increase in the volume of business. As tothe future outlook, the 
report observes that development largely depends upon the general 
shaping of the business and industrial situation. The orders on 
hand promise to find full employment for the workshops during the 
greater portion of the current year, and it is pointed out that the 
trend of affairs lies in а large increase in independent lighting and 

wer installations, as large municipal stations and tramways, and 
Taree industrial installations are being procceded with to a less 
extent than formerly. 

The report for 1903-4 of Brown, Boveri & Co., of Mannheim, 
which is a subsidiary of the well-known Swiss company bearing the 
same name, states that the workshops were actively employed 
during the year, and it was necessary to work night shifts for some 
time. The paid-up capital amounts to £150,000, and the gross 
profils on manufacturing totalled £39,073, as compared with 
£29,401 in the preceding twelve months. After meeting working 
expenses and cost of repairs, and providing £11,076 for depreciation 
—wear and tear are calculated on the same liberal basis as is 
adopted by the Swiss parent company, to which reference will sub- 
sequently be made—the accounts exhibit net profits ef £7,486, as 
against £7,113 in 1902-3. A dividend has been declared at the rate 
of 4 per cent., being the same as in the two preceding years. The 
report states that prices showed a disposition to improve towards 
the end of the year, and the orders received for steam tur- 
bines on the Brown-Boveri-Parsons system numbered 69, repre- 
senting а total of 50,535 н.р, The accumulation of orders has 
necessitated the нена ay the capacity of the workshops, and 
plant is being installed the testing of turbines in connection 
with this extension, the greater portion of which will be ready for 
manufacturing purposes in the autumn of the present year. 

Among other German companies may be mentioned the German 
Cable Works Co., of Berlin-Rammelsburg, which proposes to pay 


3 per cent., as against nil in 1902-3. On the other hand, the 


Westinghouse Electricity Co., of Berlin, which has not paid any 
dividend since its foundation in 1901, has incurred a loss during 
1903, which increases the total deficit to £24,150, on a paid-up 
capital of £25,000. The Pfluger Accumulator Works Co., of Berlin, 
which has ashare capital of £70,000, has closed the past year with 
а profit of less than £10, and it is, therefore, unable to make any 
distribution, as in the year 1902-3. 


BWISS AND OTHER COMPANIES. 


The directors of the Zurich Bank for Electrical Enterprises have 
presented an encouraging report for the year 1903-4. It may be 
remembered that the greater portion of the bank's sbare capital is 
held by the Berlin Allgemeine Co., and until about a year ago the 
institation was mainly concerned with the financing of undertakings 
carried out by the A.E.G. Since then the bank has acted as a 
general financial organisation for the electrical industry, and has 
opened an office in in in connection with the extension of busi- 
ness. The share capital of the institution amounts to £1,320,000, 
and in addition to this a bond issue of £1,280,000, which has been 
slightly reduced in а gradual manner during tho past three years, 
is in circulation. The yield on the company's investments during 
the past year has been more satisfactory, and the result is shown 
by an increase of £15,243 in the net profits, which amount to 
£113,331, ав compared with £98,088 in 1902-3. This improvement 
allows of an increase in the dividend to 73 per cent., as against 64 
per cent. in the previous year, and 6 per cent. each in 1901-2 and 
1900-1. The report of the directors states that the crisis in the 
electrical industry has, on the whole, been overcome, although the 
favourable conditions which formerly prevailed for individual busi- 
nesees have not been restored. As far as concerns the various 
undertakings in which the bank is interested, the report observes 
that these have further developed in a satisfactory manner during 
the year, although not to the same extent in each case. The com- 
panies in which the bank participates are located in various Euro- 
pean countries and South America, and the Seville Tramways Co. 
and the Chilian Electric Tramways Co. are also included in its list 
of investments. | 

The Swiss undertaking of Brown, Boveri & Co., of Baden, shows 
further progress during 1903-4, and thistis all the morejsatisfactory 


by reason of the fact that the improved financial results are almost 
entirely due to an increased return on manufacturing operations. 
Of the company’s total share ital of £500,000, shares to the 
extent of £225,000 have been for £175,000 in shares of 
the Berlin Allgemeine Oo. during the past year, and a community 
of interests has thereby been brought about which will obviate com- 
petition between the two concerns, and at the ваше time bring into 
operation an interchange of experience and appliances. In addition 
to the ordinary capital, an obligation loan of £200,000 has been 
raised for the pu of pores additional funds and the 
redemption of the old loan of £60,000. "The company, as in the 
анта year, has written off for depreciation, 5 per cent. on 
uildings, 10 per cent. on railway track and machinery, 40 per 
cent. on tools, 30 per cent. on foundry tools, 20 per cent. on office 
furniture, 25 per cent. on factory furniture and electric light 
installation, and 100 per cent. on patterns and patents. After pro- 
viding for these charges and meeting working and all other ex- 
penses, the accounts indicate net profits amounting to £54,225, or 
an increase of £12,507 over 1902-3. It is proposed to pay a divi- 
dend at the rate of 9 per cent., as 8 with 7 per cent. and 
5 per cent. respectively in the two preceding years. е directors’ 
report states that the workshops were very well provided with em- 
ployment during the year, and special attention is being devoted 
to the electrical transmission of power at high pressures. 
In this connection it is mentioned that installations of 
this kind have recently been completed where the pressure 
ranges from 36,000 volts to 40,000 volte. In regard to electric 
traction on railways, the company records the receipt from 
the Adriatic Railway Administration of an order for the delivery of 
two rotary current locomotives, each of 1,000 н.р., for the Valtellina 
railway. The trade in turbines has shown an extraordinary 
development, and of the total of 225,000 н.р. on order in July, 
no less than 40,000 н.р. represents an order for the St. Denis 
generating station of the Société d’Electricité de Paris. As far as 
the current year is concerned, the report remarks that exceptionally 
large contracts are in hand, which will fully occupy the shops 
during the entire 12 months, and the financial results are, there- 
fore, expected not to be less satisfactory than those for 1903-4. 

The Swiss Co. for Electrical Industry, of Basle, which is closely 
associated with the Siemens & Halske Co., of Berlin, is another 
investment company which has improved its position in 1903. It 
has а share capital of £400,000 and а bond issue of £1,200,000, and 
the gross profits are nearly twice the total which was realised in 
1902. After meeting interest charges and working expenses, writing 
off £4,000 for depreciation of securities, and placing £22,000 to a 
reserve fund for syndicate investments, the accounts show net profits 
amounting to £15,134. as £424 їп 1902. The sumavailable 
for disposal bas allowed of the payment of a dividend st the rate 
of 3 per cent., whereas no distribution whatever was possible in the 
two preceding years. The report of the directors states that the 
company devoted its attention during the year to the further 
development of the undertakings in which it is interested, and 
abstained from embarking upon new enterprises, whilst, at the 
same time, a favourable opportunity was afforded for disposing on 
advantageous terma of shares in one concern of the book value of 
£57,600. In addition to this the company concluded an agreement 
with the Mexican Electric Light and Power Co., of Montreal, 
Canada, in regard to the shares held in the Mexican Electric Works. 
The transaction was completed partly by a cash payment and partly 
by the acceptance of 5 per cent. gold bonds in the Mexican Electric 
Light and Power Co. and an equal number of ordinary shares rank- 
ing as fully paid. The other undertakings in which the company 
z interested are lighting, power, and tramway enterprises in 

urope. | 

The Compagnie Francaise des Cables Télégraphiques, of Paris, 
hss terminated the year 1903 with а deficit of £26,363, as com- 
pared with a deficiency of £12,698 in 1902. The company has a 
share capital of £537,000, and the obligations amount to nearly 
£2,000,000. In conformity with the existing convention with the 
State, the Government has granted an advance of £32,000, and the 
difference between this sum and the past year’s deficit has been 
transferred to the contingency fund. The convention also autho- 
rised the cable company to issue £320,000, in 34 per cent. obliga- 
tions, but it bas been impossible to find subscribers for the bonds. 
In order, however, to render possible the carrying out of the pro- 
posed scheme of financial reorganisation, and at the same time to 
promote the interests of the State, a new convention bas been con- 
cluded which provides, among otber matters, for the issue under 
Government guarantes of a loan of £600,000 in 3 per cent. 
obligations. 

The Russian Tudor Accumulator Co. has distributed a dividend 
at the rate of 8 per cent. for 1903, as compared with 6 per cent. in 
the previous year, and nil in 1901. The dividend absorbs the sum 
of £4,800. On the other hand, the concerns established in Russia 
by other German companies, show unsatisfactory results. For 
instance, the Siemens & Halske Co., of St. Petersbarg, which. has a 
share capital of £700,000, earned net profits amounting to £3,478 in 
1903, but this has been applied to а reduction of the deficit brought 
forward from the p year, which still stands at £106,341. 
The Russian Allgemeine Electricity Oo. realised gross profits of 
£24,100 in 1903, which was the second year's trading, and the net 
profits reached £1,100. Of this sum the company, which has a paid- 
up capital of £100,000, has placed 5 per cent. to the reserve fund, 
and carried the balance forward. The Schuckert Co. has closed the 
year with a deficit of £1,453, which thus increases the total 
deficiency to £9,504. The Volta Oo., of Reval, which is one of the 
few independent Russian manufacturing companies, has sgain 
proved to be unremunerative. Its accounts for 1902-3 reveal a loss 
of £3,944, which advances the total deficit to £17,550, on a share 
capital of £150,000. 4 
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“BUSINESS NOTES. 


ae Electrical Wares Exported. 


' Week ENDING SEPTEMBER ler, 1908. WEEK ENDING Avoust gorn, 1904. 


Aden = Value £24 Adelaide oe . Value £272 | 
Amsterdam ee ee Alexandria ee oe ee ee 142 
Auckland 1384 Amsterdam. ws ee os 90 
Beira .. ee ee ee ee 19 Antwerp ев ee ees ee 275 
ЕЕГ Teleg. mat. МЕ .. 181 Bombay s vs - ә 46 
Brisbane А" .. 108 n” Teleg. mat. .. .. 188 
nen Ayre 8 Ss ee Calcutta  .. s - .. 178 
outta "s РР oe » Elec. machinery .. 877 
Town .. EM Ss . 18 Саре Town Ze 35 7 
Channel Islands .. se 4, 86 n Elec. machinery. 61 
Re aron o.. Se x. BB Teleg. mat. .. 675 
" ‘ тоор » е т h . ee ee s Christianis е ee | ee ee — 
сереп erl. ` 6 eg. mat. ee y og ne ee 
Delagos Bay ee “ae eer 48 Colombo ee 88 
а v ee eae ee ee 626 ban ee ee ee 689 
| Teleg. mat. . . 462 "t Teleg. mat. 2% 75 
fast London E че .. 8179 East London. Elea. machinery 590 
Flushing А 56 Genoa. Teleg. mat. өө 85 
ae . e, ° ee ee 45 Gibraltar se ee ee . „ 81 
ibau.. 2x sê ee 25 70 А Teleg. mat. .. é. 15 
Melbourne 70 Gothenburg és sis e 9 
"Mon . ee 91 Hamburg ee ee ee ee 7 
Perth $a i 18 Hong Kong. Elec. machinery 94 
Port Elizabeth 76 Lisbon ; 50 
Progresso 


. Telephones аз .. 265 i Teleg. instruments 65 
Жашы Mad : 


Rangoon б А ө» 12 m ә 4 .. 218 
Bie aneiro,. .. .. .. 947 | Melbourne .. 8I 
‘Bt. Petersburg as ys 24 North Atlantic. Teleg. cable .. 16,000 
‘Saigon ss «s rs 40 Otago. Elec. machinery 106 
Santos ee ees LE J 888 Perth .. ee ee ee ee 789 
Singapore .. vs és 49 „ Elec. instruments " 60 
ea Teleg. mat. 18 „ Elec. machinery... .. 42 
Stockholm. Teieg. wire 52 Port Elizabeth  .. T .. . 418 
.fydney oe Е ss 670 Baagoon Sis ss is са 22 
Toronto ee é 85 Rio Janeiro. Telephones . 160 
Wellington .. Si oe . . 1,045 Rotterdam AN ee es 12 
Yokohama .. „„ e. «ee O46 Shanghai. Teleg. mat... .. 68 
„„ Be ©» iie koe 20 Singapore. Elec. machinery.. 280 
4 Bede e Sydney Si is T .. 2,720 
- | | „ Elec. machinery .. 449 
è Wellington ee ee oe ese 449 
Yokohama .. Ба 80 
Total . . £6,907 Total .. 428,600 

Foreign Goods Transhipped. 
Bombay. Eleo. mat. Value 4275. Brussels. Elec. mat. .. Value £38 


East London. Elec, apparatua 955 
° mat. ' os 


Town. Elec. machinery. 750 
y vrbes Elec p 88 V 
‘Sydney. Elec. ma. 35 


Duran. Elec. lamps 
Melbourne. Elec. lamps. .. 290 
Total ‘eo £502 4 Value ° £1,896 


Australian Trade Marks.—Messrs, W. P. Thompson 
and Co., patent agents of Liverpool, write :— 

h Through the courtesy of an Australian Member of Parliament 
we have received an advanced copy of the new Trade Marks Bill for 
an Act to cover the six States forming the Commonwealth, namely, 
New South Wales, Victoria, Queensland, South Australia, West 
Australia, and Tasmania. 

“The Bill which has just been introduced into the Benate, is the 
complement of the Fradulent Marke Bill. The new Bill states at 
the outset that, subject to certain limitations imposed, the common 
law of Englaud relating to trade marks shall apply throughout the 
Commonwealth, and the States Trade Marks Acts cease to operate 
furtber than that the State Trade Marks Act under which a trade 
mark was registered shall continue to apply to that trade mark, so 
Jong as registration under that Act remains in force. The registra- 
tion of a trade mark under a State Act is to cease either at the 
expiration of 14 years from the commencement of the new Act, or 
at the time when it first becomes liable to removal from the register, 
whichever event first happens. 

„Trade marks already registered under State Acts may be 
federally registered. Where however the trade mark or a nearly 
identical trade mark is common to the trade in another State, it 
may be registered with an exception as to that State. The adminis- 
trative sections of the Bill make the Minister of Customs the 

litical bead of the administration, with a Registrar of Trade 

fatke as executive officer. To the minister and his subordinate all 
functions performed by State ministers and officers in relation to 
trade marks, together with all records, are to be transferred. The 
essential particulars of a registrable trade mark are practically 
identical with the British Act. The additional matter which may 
be added to the assential patticulars registered is limited to letters, 
words, or figures. No trade mark may contain the word Royal or 
а representation of the Royal Arms or Orown, the national flag of 
Great Britain, or that of the Commonwealth, or of any Australian 
State. Elaborate precautions for protecting owners against 
infringement are embodied in the Bill. 

“International arrangements for the protection of trade marks 
are provided for, in the final clauses of the Bill. The protection 
afforded must, it is indicated, be reciprocal. If a foreign oountry 
is shown by an order of the Imperial Executive Council, to be pre- 
pared to protect British trade marks in return for protection being 
given to its trade marks, then the Commonwealth Government may 
enter into a similar arrangement." 


Germany.—A company has just been formed in Dresden 
with a capital of £3,500 to be known as the Dresdner Accuma- 
latorenwerke Gesellschaft, to acquire from Herr Max Schneider, 
and exploit certain patents relating to acoumulators. 


Exports of Electrical Machinery.—A steady improve- 
ment is taking place in the export trade in British electrical 
machinery. The shipments during Jaly attained a value of 
£49,495, tbe largest total so far recorded for any month, and bringing 
the aggregate for the seven 887071 ending with July up to 
6, as coptzrested with €258,507 in the fi seven months of 


The “Vitro” Fuse Box.—The above is the designation 
of a new line of fase boxes, the interior of which are lined with 
vitreous enamel, which is claimed to be au ideal insulator for this 
purpose. This lining hasa similar appearance to white porcelain, 
it stands the heat and compression much better than asbestos, 


THE “Vrreo” Fuse Box. 
which has frequently proved unsatisfactory owing to its retention 


of damp.and liability to buckle. This special lining is provisionally 
protected, and the fuse boxes so lined are in all cases suitable for 
‘voltages up to 500. ‘Messrs: Ward & Goldstone are the- manu- 
facturers and patentees, with address at Dutton Street, Strange- 
ways, Manchester. 

A.E.G. 


Car-lighting — Resistances, — Messrs. the 
English Manufacturing Оо., Ltd., send us particulars of their саг- 
lighting resistances, in which they make use of the high temperature 
coefficient of iron to keep the current constant, within a certain 
range of voltages. These resistances are made for four currents :— 
0:4, 0:8, 1 and 1:2 amperes. Several trains on the Prussian State 
railways are equipped with this system; a battery of 30 cells being 
charged from a dynamo on the locomotive. No accumulator 
switches are employed, the regulating of the pressure being done 
by the car-lighting resistances only, of which there is one to every 
incandescent lamp. The pressures obtained vary from 75 to 55 
volts, The resistances, therefore, have to regulate 20 volts. They, 
however, do not regulate from 0 to 20 volts, but from 10 to 30 volts. 
In the above-mentioned case 45-volt lamps have to be used, so that 
at the lowest (45 + 10 = 55 volts) as well as at the highest pres- 
sure (45 + 20 = 75 volts), the resistance remains inside its range 
of regulating capacity. The variation of current which our car-lighting 
resistances are subject to, does not exceed 4 per cent. either way, 
ie., à 1-ampere 20-volt resistance will, at 10 volts, not take less than 
0:96, and at 30 volts not more than 1:04 amperes. For tramways, 
where the voltage varies from 450 to 550 volts, the resistances 
regulate from 50 to 150 volta. Four incandescent lamps of 100 volts 
are, therefore, used in series. The tramway resistances are made 
for 0°4 ampere only. The life of the car-lighting resistances is, 
under normal conditions, several thousand hours. 


Annual Outings.—The employés of Messrs. W. P. 
Theermann & Co., of Manchester, bad their annual Picnic оп 
Saturday. А special saloon, the “Electric Spark," conveyed the 
party to Chester, where dinner was served, and an electric launch 
subsequently took them to Eaton Hall During the past season 
upwards óf 17,000 lights have beeu installed by the firm, in addition 
to some 40 dynamos, 15 steam engines, and several gas engines and 
motors. Messrs. Theermann now have in hand orders for upwards 
of 5,400 lighta. 

On Baturday last, in splendid weather, a party of members of the 
Electrical Trades Union, went for a day's outing at Broxbourne. 
Luncheon was served at the Bull, followed by a cricket match 
Married v. Single,“ but as the single members of the Union were 
not in sufficient strength, sides were chosen, Mr. Jessop's team 
winning by 90 runs against 42 obtained by Mr. Robert's men. 
After cricket, dinner was provided at the same hostelry. The party 
subsequently went for a drive through the surrounding districts. 

Rubber Prices.—The India-Rubber, Gutta-Percha and 
Telegraph Works Co. has issued a circular, dated September 1st, 
announcing advances in the prices of rubber goods, varying between 
24 per cent. and 5 per cent. | 

Australia.— The Australian Customs authorities have 
lately given a decision to the effect that “electrical materials— 
sparking plugs fitted with or without porcelain, being part of a 
spark coil " are dutiable at the rate of 124 per cent. ad valorem. 

New Factory.—It is reported that efforts are being made 
to establish an electrical engin works at Stamford. 4 Derby 
Grm is negotiating with Lord Pre for s site for the buildings 
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Single-Phase Tramways.—The following translation of 
an extract from Electro, for July, has been sent to us. It relates to 
some practical tests of alternating current single-phase commutator 
tramway motors made at Liège, and says:—“ From some practical 
testa recently made at Liége by the International Electrical En- 
gineering Co., it would appear that the future belongs to the single- 
phare motor with & commutator. Numerous trials of this type of 
motor have been made on such machines, and the subject has been 
frequently discussed in the technical press. For the purpose of 
testing the system in a practical way, the International Electrical 
Engineering Oo. built a single-phase commutator motor capable of 
giving 25 н.р. when running at 550 revolutions per minute, with a 
frequency of 20 cycles. Aftor a satisfactory test had been made at the 
works, the motor was fitted to one of the cars of the Liége tram- 
ways, and put into use. An auto-transformer, consisting of a static 
transformer with a single winding, is used for starting, and a special 
controller constructed to work either with continuous or alternating 
current, controls the current taken at starting. The total weight of 
the car is eight tons. A series of teste was made with single-phase 
current on April 20th, and the same tests repeated with continuous 
current on April 23rd, the single-phase and continuous current being 
measured by a special meter fixed in the car. The result was, that 
in the case, of the single-phase motor, the total consumption of 
energy was only two-thirds of that of the continuous current motor. 
When to this economy is added the advantage of transmission at 
high voltage, and the facility and economy of transformation by 
static instead of rotary transformers, it is obvious that the single- 
phare commutator motor is very much superior to the continuous 
current tramway motor at present employed, and it is destined to 
supersede it. These experiments are the first which have been made 
in a practical way in Belgium." This is interesting in connection 
with the article on page 373. 

Fire.—The fire which occurred at the works of Messrs. 
J. G. Statter & Co., at Birmingham, on 25th ult., was quite a small 
affair; the damage was slight, and was entirely covered by 
insurance, aT I | 

Catalogues and Lists.—A number of new illustrated 
pampblets have just been issued by the Ввгтївн Тиомвон-Ноовтон 
Co., Lrp. No 170 is devoted to electrically-operated cranes, and 
shows some good half-tone illustrations of such cranes supplied by 
the company for the Carville power station, the Manchester Ship 
Canal, the Great Northern and City Railway, &c. No 171 describes 
the B. T.H. Meridian lamp, which has already been particularised in 
the columns of the ErLEgcTRICAL Revigw.. No. 169 gives a descrip- 
tion of the B.T.H. single-phase induction mctors; and No. 84 is a 
price-list of fusible cut-outs and fuses. 

А new price-list of miniature arc lamps has been brought out by 
the Union ELECTRIC Co., LTD., of Queen Victoria Street, Е.С. 

The BririsH ALUMINIUM Co., Lrp., has published some new 
price-lists of prices of aluminium wire, sheets, tubes, and aluminium 
alloys. A table of some of the large American users of aluminium 
wire for electrical power transmission purposes is given, showing 
the power transmitted over the lines, the voltage, the length of 
line, gauge of wire, weight of wire in tons, and a few general 
remarke. A smaller list gives such particulars as are available 
respecting the users of aluminium wire for similar purposes in 
England and on the Continent. 

А copy of Messrs. W. H. BaIL REI & Co.'s latest catalogue dealing 
with compressors and vacuum pumps has been received. Messrs. 
Bailey are manufacturing under the “Koster” patents, under 
which they hold tte sole licence for the United Kingdom. The 
catalogue, which carries a very good style, has many sectional 
diagrams and balf-tone illustrations. А description is given of the 
patent positive type of valve gear in the compressors, together 
with a recital of its advantages over some other gears. The valve- 
gear of the vacuum pump is also detailed, and the machines are 
stated to attain an exceedingly high mechanical and volumetric 


efficiency. The compressors are made on the single and multiple 


stage compound inter-cooling systems, and the vacuum pumps are 
made on the single and double stege systems, all machines being 
arranged either for belt, steam, or direct electric driving. The uses 
to which the plant described may be put are mentioned, and some 
notes discuss the advantages obtainable by means of multiple com- 
pression. Tabulated data respecting standard sizes are given. 

The August Progress sheet of the Gunznat Erxornic Co., 
LTD., contains particulars of several new lines. А new type of 
“ Stanley " measuring instrument, known as the “© Aperiodic” has 
been designed to suit the requirements where absolutely dead- 
beat instraments are anecersity. It is claimed that on fluctuating 
loads, readings may be made with strict accuracy. Another 
addition to the list of Freezor fans is a porthole fan, which is 
being supplied in two sizer, viz., 12 in. and 16 in., with a current 
consumption of 55 and 110 watts respectively. А "Link" type 
of switch is illustrated with a detachable key, or lever. This 
will be found useful where switches are likely to be tampered 
with. The switch is minus the usual knob-headed” lever, and 
cannot be thrown on or off without the key; the latter is made to 
fit avy key ring. The company are now msking oval tube 
„Union“ conduit, in three sizes, both close joint and brazed. 

From Mrssns. FrRRANTI, LTD., we have received a copy of their 
new catalogue, No. 12, describing their indicating wattmeter for 
single and multiphase alternating current circuits, and giving prices 
and diagrams of same. 

Mzssns. Austin WALTERS & Son, of Manchester, have issued а 
circular describing their stage plugs, stage arcs, &с. 

A list of multi-carbon and other electric aro lamps for photo- 
graphic, stage, medical, and general lighting, also reflectors and 
stands, has been received from the BOARDMAN РАТЕНТӨ 
Oo., Lsp., of Southwark Bridge Roed, 8. Z. р 


The Unrren TeLPHEBAdE Co., of Westfield, New Jersey, has 
sent us a couple of interesting pamphlets, one describing its 
system in use af some large American cocoa works, and the other 
showing its application with electric hoista in a gas works for 
hoisting, conveying, screening, depositing, and storing coal and 
coke, and removing ashes. 

From the Nsw Ввотнквтон TUBE Co., LTD., of Excelsior Works, 
Wolverhampton, we have received a new illustrated price list (No. 5) 
of tbe "Excelsior" system of electrical conduits The company 
supplies the ordinary close-jointéd conduit, but, as a result of the 
demand for a screwed tube, is supplying solid-drawn tubes in both 
heavy and light gauges, in place of the brazed qualities; it is 
claimed that an entirely seamless and watertight tube is thus 
obtained. The conduits are supplied either for slip joints or 
screwed. Light gauge screwed and heavy gauge tubes, also А 
cheaper smooth bore welded conduit, are detaile In regard to 
inspection fittings which are essential to a draw-through system, 
the company offers two types, the Excelsior registered split type 
series of bends, tees, junction boxes, &c., more applicable for surface 
construction and in positions free from damp; and tbe Excelsior 
watertight inspection fittings, in conjunction with screwed conduits, 
with waterproof lids, principally for use in new buildings and ex- 
posed positions where it is necessary to exclude moisture, water, or 
other deleterious matter. The lids are tongued to sink into the 
wall of the fitting, and firmly screwed and held in position by 
countersunk brass fixing screws passed through logs cast on ex- 
ternally. In connection with the new patterns of junction boxes, 
&c., tbe company hasintroduced scrcwed brass and boxwood nipples, 
by the adoption of which 8 smooth duct is provided from the tube 
through the fitting, an advantage when drawing throngh wires after 
the erection of conduits. "These specialities are detailed in the well 
laid out illustrated catalogue now before us, There is aleo a circular 
pattern junction box described, the tube outlet of which is entirely 
concealed behind the rim of the box. 


Import Duties on Trade Literature for the 
Australasian Colonies, India and Canada. — The London 
Chamber of Commerce has for some time past been in communica- 
tion with the representatives of the Commonwealth of Australia, 
the Government of Indis, and the Canadian Government relative 
to the levying of duty upon price lists and catalogues sent to Aus- 
tralasia, India and Canada. As a result of the representations 
made, the practices of the several Customs authorities have been 
defined, previous to which considerable ambiguity existed as to the 
levying of duty or otherwise. The Government of India in a 
recent communication, have stated that, as they consider it desir- 
able to afford all possible facilities for the development of trade, 
they bave issued instructions that all trade catalogues and circulars 
imported into India by packet, book or parcel post, shall in future 
be admitted free of duty." In reference to Canada, the High 
Commissioner has informed the Chamber that ''boná fide trade 
catalogues and price lists of goods for wholesale, not exceeding three 
to one person, are admitted into Canada without payment of 
customs duties. As regards Australasia, the Manufacturers’ and 
Australasian Sections of the Chamber have also communicated with 
the Oolonial Chambers of Commerce who have unanimously sup- 
ported the representations of the London Chamber in favour of the 
free admirsion of trade catalogues into Australasia. It is to be 
regretted, however, that up to the present, the representations have . 
not been favourably considered by the Commonwealth Government, 
it being officially stated that the primary object of the duty was not 
for the purpose cf revenue, but for the encouragement of local 
printing, and that, therefore, the Commonwealth Government has 
no present intention of altering the law in this connection. Further 
efforts are being made with the object of obtaining a reconsidera- 
tion of the matter by the Commonwealth Government, and it is 
suggested that the free importation of trade circulars and pricc lists 
will largely assist in promoting the trade of the empire. 


“L, & Y." Patent Electric Coupling.—We have 
received from the Lancashire and Yorkshire Coupling Syndi- 
cate, of 7, Brazennose Street, Manchester, a sample of their 
meehanical: coupling for electric light and power cables. The 
arrangement consists of a couple of sleeves, into the outer ends of 
which are serrated the ends of the cables to be joined. The other 
ends of the sleeves consist reepectively of an sccurately-fitting 
conical plug and socket; the Jatter are forced together by means of 
a couple of locking nuts, which screw into an exte) nal sleeve, and 
tighten up against two collars provided for that purpose on the cable 
eleeves. That the coupling offers a handy means of coupling up 
cables, which may require frequent dieconnection, is self-evident; 
that it gives a better connection electrically than the soldered joint 
is not so self-evident, and will entail a certain amount of grinding 
in, if the conical socket and plug are to make any considerable 
contact. These couplings are made in various sizes, and appear to 
be cheap in first cost. | 


Uralite.—On Monday, August 29th, a demonstration 
was given by the British Uralite Co., Ltd, of the fire-resieting 
properties of their building material in Crown Street, Liverpool. It 
was witnessed by Chief Superintendent Thomas, of the City Fire 
Brigade, and members of his staff; also by many prominent 
architects and representatives of the local railway, deck and ship- 
ping companies, together with members of the Press. The test con- 
sisted of a weoden partition, platform and box, all covered with 
Uralite, and submitted to high temperatures. The box was 
subjected externally to a heat of 2,100°, while internally scarcely 
100° was registered. The box contained various documents, which 
were handed round to the spectators in an absolutely undamaged 
condition after the fire had been extinguished, 


878 


THE ELECTRICAL REVIEW. [VoL 55. No. 1,397, Sr nn 2, 1004. 


Patent Glazing.— The Admiralty, who are now building 
а large new steam factory at H. M. ard, Portamoutb, which 
will require some 102,000 ft. super of glass roofing, invited the 
principal glazing firms to tender for same, and we are informed 
that after a test of the various systems, the order is now being carried 
out with the “Superior” patent glasing by Messrs. Bam Deards, Ltd., 
of Harlow, and 34, Old Broad Btreet, E.C. 


Surgical Transformers,—Mr. Louis M. Pignolet, of 
Cortlandt Street, New York, has sent us a list of his electrical 
transformers for heating cautery electrodes, of which he recently 
supplied three to the University College Hospital, London, making 
four outfits in all at that establishment. 


Dissolutions and  Liquidations.—4A petition for 
winding-up the Motor Manufacturing Co., Ltd., is to be heard in 
London on October 25th. The petitioning creditor is Mr. H. 
Seddon, of Middlewich. 

The Thunderbolt Patent Governor Co., Ltd., is winding-up 
voluntarily with Mr. G. B. Nancarrow (W. B. Peat & Co., Middles- 
brough), as liquidator. 

Notice appears in the London Gazette of the release of liquidator 
(Mr. G. S. Barnes) in tbe liquidation of Н. M. Salmony & Co., Ltd. 

Notice is given of a first and final dividend of 1s. 11jd. in the £ 
in re Fibra Covered Pulley Co., Ltd., of Euston Road, N.W. 


Trade Announcements,—Mesers. Harry W. Cox, Ltd., 
of Cursitor Btreet, W.O., notify that on and after Beptember 1st 
their business will be carried on at larger and more oonvenient 
premises at 14, Rosebery Avenue, and 15-21, Laystall Street, E.C. 

Messrs. Julius Sax & Co., Ltd., have appointed Mr. Wyllie Mellis, 
of 47, Oswald Street, Glasgow, as their sole agent for Scotland. He 
will carry a stock of regular lines. 


For Sale.—The Mexborough U. D. C. is offering certain 
plant for sale in order to make room for larger units. Messrs. Wheatley 
Kirk, Price & Co. are offering the business of an electrical engineer at 
Moswell Hill for sale by tender. Bee our advertisement pages. 


LIGHTING AND POWER NOTES. 


Aix-la-Chapelle (Germany).—A large scheme for elec- 
trical power transmission is proposed by the Ruhr Valley Damming 
Co., near Gemund, in the vicinity of Aix-la-Ohapelle. It isp 
to establish turbine-equipped works for the utilisation of the avail- 
able water-power, and supply Aix-la-Chapelle and a number of 
neighbouring towns and localities with electrical power. The order 
for the 5,000-volt ganerators has been given to the Lahmeyer Co., 
while the Biemens-Bchuckert Works Co. has received the contracta 
for the generating station transformers and switchboards, and also 
for 16 ont of 17 sub-stations' transformer plant. It is proposed to 
transform the primary generating current at 5,000 volts to 34,000 
volte, and to transmit it by means of bare overhead cop con- 
ductors to the sub-stations, where it will be converted into low 
pressure and distributed by means of underground cables. 


Bo'ness.—A start was made last week with the laying of 
the conduits and the cables in connection with the burgh electric 
lighting scheme. Steady progress is being made with the erection 
of the generating station, and the plant will be put down immedi- 
ately. It ishoped that the light will be ready for the opening of 
the new Town Hall on 14th inst. 


Buncrana (Co. Donegal).—A scheme is in hand for 
the public and private electric lighting of Buncrana. There is suflicient 
local water power available for the greater part of tho year, and it 
is proposed to supplement two 50-н.р. water turbines by an engine 
in the summer time. ME 

Canary Islands.—The balance-sheet of La Société 


d'Electricitó de Las Palmas for the last financial year shows a loss 
of £3,446. » 


Delvin (Ireland).—At a meeting of the R. D. C., it was 
decided to reconsider the advisability of lighting the town by elec- 
tricity, and in the meantime to obtain the opinion of a competent 
engineer on the matter. 


Dundee.—A correspondent writing to the local papers on 
local power supply, calls attention to the availability of Loch 
Brandy and Loch Whorral for water-power. The former lake, some 
70 acres in extent, gives an almost direct fall of 1,200 ft., and the 
latter is equally well placed. 


Llanwityd.—A proposal is on foot to form a company 
with a capital of some £2,000 to undertake the electric lighting of 
Lianwityd Wells, and to employ electric traction for conveying 
visitors from the village to the wells. 


Leith.—A large grain elevator and silo installation has just 
been completed at the Edinburgh Dock, Leith, the plant has a 
capacity of some 4,000 sacks per hour. The whole of the machinery 
i by electric motors, of which there are in use some 16 of 

10 H. . 


Littleborough.— The U. D. C. has resolved to oppose the 


application of Mr. V. Fowler, of Warwick, for a prov. order for 
electric lighting, as the Council already possesses an order. 


London.— HampstEapD.—The last annual return of the 
Council's electrical undertaking, shows that the units sold amounted 
to 3,278,159, the equivalent 8-c.P. lamps connected to 212,306, the 
maximum load to 2,666 xw., as compared with 2,599,573 units, 


Li 


179,817 8-c.». lamps, 2,140 xw. maximum load, in the previous 


year. The income for the year amounted to £58,051, an increase of 
22 per licent., and the net surplus, after meeting all expenses 
(including increased sinking fund payments) was £5,796, as against 
441. 
ST. PANCBAS.—The Board of Guardians has decided to light the 
workhouse throughout with electricity. 


Plymouth.—The accounts ef the electric lighting under- 
taking for the past year show a gross revenue of £19,165. The total 
working expenses amounted to £9,990, and the balance carried to 
net revenue account, £9,175. Financial charges absorbed £5,980, 
and the balance of £3,195 was transferred to reserve. А total of 
1,509,093 units were sold, the maximum demand being 1,017 xw. 


St. Helens, Lancs.—The returns of the Electricity 
Department for the last year show that the total number of units 
sold amounted to 2,093,883, the gross revenue being £19,283, and 
the total expenditure £16,683 (inclusive of financial es) leaving 
& profit balanoe of £2,600 for the year. 


Stockton-on-Tees.— The returns of the electrical under- 
taking for the year ended March 31st, 1904, show a groes income of 
£5,432. Working expenditure amounted to £3,123, and the 
balance available for meeting financial charges to £2,309. As interest 
and sinking fund charges amounted to £3,278, a deficit of £969 
resulte. The total output sold, amounted to 355,958 unite. 


Stourbridge.—The U.D.C. has been recommended by 
the Electric Power Committee to take such steps as may be neoss- 
sary to proceed with the application to the Board of Tsade fora 
provisional order under the Electric Lighting Acts which will com- 
prise the parishes of Redmore, Hagley, and Clent only, the parish of 
Belbroughton not to be included in the application. At a recent 
meeting of the U.D.C. it was stated that the cost of obtaining the 
order would be approximately £300; and 16 was decided to delete 


the recommendation from the report. 


Swansea.—The third year’s accounts of the electricity 
department show a considerable advance on the previous year's 
results. The units sold amounted to 871,555, as compared with 578,182 
in the previous year; 54,929 equivalent 8-с.р. lamps were connected, 
as compared with 42,112, and the maximum load was 625 Kw., com- 


pared with 547 Kw., a great improvement being observed in the load 


factor, which is practically 16 compared with 12 inst year. The gross 
revenue amounted to £10,989, and the total working covts to £5,112, 
leaving a gross profit of £5,877. After meeting financial charges, а 
profit of £744 remained. 


Thanet.— The Isle of Thanet Electric Tramways and 
Lighting Co., Ltd., has decided in place of the maximum demand 
system of 6d. and 3d. per unit, to charge a flat rate of 5d. per unit, 
with a discount of 5 per cent. for prompt payment of accounts, and 
an additional 10 per cent. disoount on accounts above £10 per 
quarter. 

Tiverton.—A  L.G.B. inquiry has been held into an 
application of the Т.О. for а loan of £13,000 for electric lighting 
purposes. Considerable opposition was offered by а local mercantile 
association. 

Wallasey.—The annual report on the electricity under- 
taking shows that the gross revenue amounted to £20,579, and the 


total working expenditure to £8,548, leaving a gross profit of 


£12,031. Interest and sinking fund charges amounted to £4,857, 
and out of the balance £1,000 was placed to reservs, and £6,174 
applied to the local rate. The total number of units sold amounted 


to 1,925,687, the maximum load, lighting, being 388 kw., and 


traction 450 Kw. 


Whitehaven. — The Harbour Commissioners have 


adopted a scheme of electric lighting for the harbour and docks. 


Current will be taken from the T.C. ata minimum payment of £350 
а year. 


Wimbledon.—The U.D.C. will, from October 18t, make 
the following charges to electrical consumers E those 
responsible for religious and charitable institutions, &c.) :—Private 
lighting, up to 400 units per quarter, 44d. per unit; up to 800 units, 
4d.; exceeding 800 units, 344. Street lighting, and lighting for 
municipal buildings, 224. Power, 2d. per unit; mail motors, 
cooking apparatus, heaters, &c., requiring less than опё ampere at 


220 volta, lighting rates. 


TRAMWAY AND RAILWAY NOTES. 


Bewdley.—The T.C. has unanimously decided to advise 
the Board of Trade against any extension of time being granted to 
the Kidderminster and District Electric Lighting and Traction 


Oo. in constructing their proposed tramway between Kidderminster 
and Bewdley. 


Derby.—Mesers. J. G. White & Co. have practically 
completed their contract with the Corporation. The Board of 
Trade are to make their official inspection almost immediately. 
Mesers. J. G. White & Co. on Monday last week entertained the 
members of the Tramways Committee, together with their wives, to 
luncheon at the Royal Hotel. The chair was occupied by Mr. 
Connett, a member of the firm. During the proceedings the con- 
tractors presented handsome silver flower vases to the Mayoress and 
Mrs. Duesbury, wife of the chairman of the Tramways Committee. 


(Continued on page 983.) 


vol. 65. No. 1,397, SEPTEMBER 2, 1904.] THE ELECTRICAL REVIEW. 


879 


In none of the uses to which electricity has been applied as 
a motive power has it proved more suitable than in its appli- 


cation to scattered 
and intermittently 
working machines, 
where the load is of 
a variable nature. 
This is particularly 
the case in crane 
work, The same 
reasons which ren- 
der the electric 
motor especially 
adapted for driving 
overhead cranes 
apply with nearly 
equal force to 
harbour cranes. But 
whereas the intro- 
duction of electrical 
overhead cranes met 
with no obstacles, 
that of electrically 
driven harbour 
cranes was hindered 
by considerable 
difficulties, 


ELECTRIC HARBOUR CRANES. 


Fic. 1l.— ViBW or PORTAL CRANES AT AMSTERDAM. 


the recent examples of harbour cranes built by. Messrs. 
Bechem & Keetman, Duisburger Maschinenbau Act.-Ges., 


at Duisburg (repre- 
sented in Great 
Britain and Ireland 
by Mr. August 
Reichwald, Fins- 
bury Pavement 
House, Е. C.). 
This firm, in Мау, 
1902, received 
an order from the 
** Koninklyke 
Nederlandsche 
Stoomboot Maats- 
chappy,” in Am- 
sterdam, com- 
prising :— 


1. Hight “Portal” 
cranes, each of 2 ton 
carrying capacity, 
105 m. projection 
from edge of quay, 
22 m. lifting height 
(fig. 1). 


2. Two “Portal” 


cranes, each of 6 tons 


КАДАУ 


— ͤ = 


Fig. 2.—30-ToN '" HAMMER " CRANE. 


In no country do we find such an extensive development carrying capacity, 10:5 m. projection from edge of quay, 22 m. 


of electrically driven harbour and wharf cranes as in 
Germany, and in the following article are described some of 


lifting height (fig. 1). 


3. One fixed revolving crane, of 30 tons carrying capacity, 9°9 m. 
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maximum and 2 m. minimum projection from edge of quay ; 19:6 m. 
lifting height (flg. 2). 


For working these cranes a direct cnrrent of 550-volta 
pressure has been employed. 

After completing the erection of the cranes mentioned, the 
above-named firm received a further order for five cranes of 
type No. 1, which is now on the eve of completion by the 
same company. After this last order has been completed, 
there will be in all 15 cranes, ranging in capacity from 
2 tons to 30 tons, at Amsterdam. Fig. 3 shows the row of 
cranes at present installed. 

The jib of the crane is a stiffened truss composed of 
sectional iron and passing over into the iron structure of the 


Fia. 5.—ABRANGEMENT OF ROTATING GEAR. 


cabin ; the latter is mounted upon the platform of the 
crane in such a manner, that no stays whatever hinder the 
operator from attending to the controlling gear, or from 
seeing his work. 

The upper platform consists of tubular girders, whereas 
the supports are made of channel and angle irons. Care is 
taken to provide sufficient cross-bracing. The slewing and 
hoisting gear is mounted upon a common cast-iron base- 
plate (fig. 4), and the lifting barrel is driven by means of 
double reduction spur gearing. Oil throwing rings attached 
to the boss of the large wheel prevent soiling of the other 
parts. The spur-wheels are all made of cast-steel, their teeth 
being cut with A.E.G. milling cutters. The pinions consist 
of forged steel, or of raw hide. The motor gear is placed 
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interruption of the current supply, a foot lever is attached, 
which is also capable of releasing the brake. The crane 
revolves upon four rollers of cast- steel, which run on circular 
rails. А centre-pin is employed for centring, being, in 


Fic. 4.—SLEwING AND HorsTING Gwar. 


case of overloading, strained only by tension, and not by 
flexion. 

The slewing gear is worked by a series motor of 3 H.P., 
running at 600 r.p.m., and driving by means of worm gear. 


Fid. 3.— Vigw SHOWING CRANES AT PRESENT INSTALLED AT AMSTERDAM. 


in a cast-iron case, thus ensuring noiselees working. The 
load is held by means of an ordinary strap brake with double 
winding and wood-lining, and can be released by an electro- 
magnet. To make lowering possible also in case of sudden 


aed 
d 


The motor and worm-shaft are connected together by a 
movable flange coupling, which at the same time acts as a 
brake for fixing the crane, in order to prevent rotation such 
as might be caused by wind pressure. The current is supplied 
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through the hollow centre-pin by two sliding contacte, which 
аге во arranged that the operator is able to inspect and 
change the brushes without any difficulty. 
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‚ Fic., 6.—SHIPYARD TRAVELLING REVOLVING CRANE. 


The crane is moved from place to place by hand, but 
provision is made also for electrical travelling. The crane 
is balanced by means of a counterweight, placed in the 
rotating part of the platform. 

An altogether different type of crane is that of 30 
tons capacity, shown in fig. 2, which is known as the 
* hammer crane," on account of its shape. The jib consists 
of two parts of unequal length, and revolves around a centre- 
post. Both jib and post are constructed as framework, and 
revolve within a square pyramid of strongly-braced corner 
pillars. The vertical and horizontal pressures are counter- 
acted by suitable journal and pivot-bearings, the pressures 
on their surfaces, and consequently the wear and friction, 
being reduced to а minimum. To the upper extension of 
tbe centre post the sliding contacts of the main electrical 
conductors are attached. 

The whole of the driving gear of the crane is placed on 
the jib and is operated from the driver's cabin, which is 
arranged in the last panel of the fore-jib, enabling the driver 
to watch the load and its position through the framework of 
the jib. The winding gear is placed on the back part of the 
Jib. Travelling of the load within the required limita is 
effected by means of two calibrated chains, which by means 
of two balance levers equalising the pressure, are attached 
to the crab and run over two toothed chain pulleys, 
the latter being driven by an electric motor of 14 H.P. 
The arrangement of the rotating gear is shown in 
fip. 5. А block brake is provided for fixing the position 
of the jib. 

While the cranes installed at Amsterdam are exclusively 
used for handling goods in packages, the travelling revolv- 
ing crane described below is chiefly destined for loading and 
discharging goods in bulk from ships into trucks, and vice 
versa. This crane has a capacity of 44 tons and a radius 
of 121 metres. 

The working speeds are as follows :— 


Lifting of load ... .. 85 metres per minute. 
Revolving xus de Wd 2 » 
Travel of crane ... .. 80 5 » 


Direct current at 440 volts is taken from the town mains of 
Duisburg. The arrangement of the upper revolving part 


and of the jib, differs but little from that of the crane at 
Amsterdam. 


We learn that experiments performed with this crane 
by Messrs. Bechem 
and Keetman (Duis- 
burger Maschinenbau 
Act.-Ges.), - Duis- 
burg, as to its 
efficiency and con- 
sumption of energy, 
proved that it was 
capable of loading 
1,240 tons of ore 
from ships into rail- 
way wagons within 
9} hours, with a 
consumption of 
energy of 115 KW.- 
hours, The crane 
also moved the loaded 
trucks, the driver of 
the crane having 
had no assistance 
whatever. 

As a last example, 
a travelling revolving 
crane supplied for 
the shipyard of 
Messrs. Blohm and 
Voss, in Hamburg, 
may be mentioned, 
This crane is shown 
in fig. 6. Its prin- 
cipal deviation from 
the previous ones 
consists in the 
variable radius, It 
is used for handling iron and transporting goods in 
packages and bulk. Its carrying capacity is :— 


At a radius of 17 metres, 1 ton 4 cwts. 
16 metres, 1 ton 10 сїз, 
12 metres, 3 tons. 


57 57 


9 ,? 


IMaIDSTONB Тлант Ra:LWAYS: Ушу ОР CAR SHED. 


An electric motor of 12 н.р. adjusts the radius by means 
of two screw spindles of Siemens-Martin steel, the nuts of 
which are fixed on the jib. The employment of spindles 
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instead of the commonly used chains has the advantages 
that there is always a rigid connection between base-plate 
and jib, and that oscillations of the latter, which might be 
caused by shocks, especially when setting down the load, are 


HicH Втввет TERMINUS, MAIDSTONE: View SHOWING Queen's бтатсЕ. 


thus avoided. The other details of construction differ but | 


slightly from those of the crane previously described. 


Direct current at 110 to 120 volts is led to the motor 


along the crane track. The flexible cable is wound up 
automatically during the travelling of the crane upon 
a cable drum placed on the carriage of the crane, 

This crane, we are informed, has 
proved very satisfactory on trial. 


MAIDSTONE CORPORATION 
LIGHT RAILWAYS. 


Ox Шу 14th the  Corporation's 
recently constructed light railways were 
opened for public traffic by the Mayor, 
who drove the first car over the route. 
The line extends from the Town Hall 
in the High Street to the -borough 
boundary at Barming. The history 
of this venture is rather remarkable, 
inasmuch as the undertaking, wholly 
within the borough, was sanctioned 
under the light railway pro- 
cedure, thus upsetting the views 
generally held regarding the Taun- 
ton decision of the Light Railway 
Commissioners. 

For some considerable time past 
the Maidstone Corporation had been 
desirous of carrying out a system 
of tramways or light railways within 
the district, and although the delay 
in deciding upon a scheme was unfortunete, the promptitude 
with which the Corporation has constructed the present: 
line ів much to be commended, inasmuch as the order was 
only confirmed in December last. The original delay has 
probably been of advantage, for the reason that the light 
railway scheme now working has, through it, received 
greater care and consideration both towards obtaining a 
satisfactory undertaking, and one that bids fare to be a 
financial success. 


As early as 1900 Mr. Stephen Sellon was called in by 
the Corporation to advise, and in due time the present 
scheme was finally determined upon; the Corporation, in 
its initial endeavour, has been prudent in not going to a 
large capital expenditure until it sees 
how the people of the district take 
advantage of the means of transit now 
afforded them. 

The proposed scheme 55 been 
strongly opposed at every stage by certain 
ненем d the ratepayers of Maidstone, 
and before the Light Railway Com- 
missioners. Attempts were also made 
to defeat the application at the confirma- 
tion by the Board of Trade after the 
Light Railway Commissioners һай 
signified their approval. 

The line is, probably, an example of 
the economy which might well be 
followed both by companies and cor- 
porations contemplating the construc- 
tion of tramways or light railways. 
The length of the line is about two 
miles, and the total cost, including the 
overhead equipment, six cars, car-shed, 
and all necessary appliances, cables, 
switchboards, &c., will not, it is antici- 
pated, exceed the sum of £20,000. 

The system of track construction 
adopted is the ordinary grooved girder 
rail laid on a bed of concrete and 
paved as required with either wood, 
granite, or local stone. The over- 
head work is span wire construction 

E : and on the under-running system, the 
poles throughout the whole of the route being used for the 
purposes of street lighting.. 'The power for the under- 
taking’ is supplied from the Corporation Electricity Works, 
which has undergone some few necessary alterations at 
the hands of Mr. Hoadley, the borough electrical engineer. 

The whole of tbe work was ‘executed by Messrs. Dick, 


— 


. VIEW on RouTE, Mamsro nn. 


Kerr & Co., and has been carried out in accordance with 
their usual high standard. | 

The track has been laid to a 3 ft. 6 in. gauge, with pointe 
in accordance with the latest .practice,.18 ft. long over-all, 
of the extended leg type; the tongues. which are 8 ft. 6 in. 
in length are specially spiralized in order to give the cars 
easy entrance to the loops. The rails used are the British 
standard No. 2 section, weighing 95 lbs. per yard; the 
joints are of the Dicker” type. Tie-bars are spaced at 
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6 ft. intervals, and the track has been bonded throughout 
with 4/0 Neptune bonds. 

The cars are of the double-deck, single-track type, and 
are similar to those supplied to the Leicester Corporation, 
for Messrs. Dick, Kerr & Co., by the Electric Railway and 
Tramways Carriage Works, Ltd., Preston, who were the 
builders in this case also. 

Each car has a seating capacity of 48 persons, 22 inside, 
and 26 outside. The electrical equipment consists of Dick, 
Kerr’s standard 25 B type, 500-volt motors (approximately 
28 H.P.), mounted on Brill 21 E trucks, The controllers 
supplied with the electrical equipments, are Dick, Kerr's 
standard D.B.I. form “ C" type, arranged for rheostatic 
braking. — 

The car-shed has been constructed with a view to 
economical extension; the east wall, on which side the 
extension will probably be made, being panelled with 9 in. 
brickwork between steel stanchions carrying the roof prin- 
cipals. The main shed proper contains pit accommodation 
for four cars, and provision has been made for offices, stores, 
paint, and repairing shops, &c. 

We hear that excellent results have been obtained in 
the way of traffic receipts since the opening, on many occa- 
sions every car being required to carry the traffic over a 
route which has hitherto been devoid of any means of com- 
munication in the way of public conveyances, and although 
the tramway serves one of the least populated districts of 
Maidstone, it has carried a number of passengers equalling 
the whole population of that town 1} times during the 
course of a week. It is, therefore, anticipated that a 
very satisfactory profit will be shown at the end of 
the first year’s working. 

We wish the Maidstone Corporation every success in 
its venture. 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 378.) 


Bradford.—An article appeared in the Bradford Daily 
Argus for August 17th, in which the Corporation tramway accounts 
are attacked by a writer, who finds fault—and very justly as it 
appears from the facts and figures there given—with the irregularity 
of the department in dealing with the question of depreciation. 


It seems that for the year ending March, 1904, only £2,916 is set 


a for depreciation, while the capital account stands at £800,000. 

years ago, however, when different ideas seem to have been 
held, the allowance was between three! and four times as great, 
being £10,015, in spite of the fact that the capital account was only 
one-half what it is now. The alleged profit of £13,399 for the 
past year, it is contended, would really be turned into a big loss if 
sound financial methods controlled the policy of the department. 
As compared with 1902, the depreciation allowanoe for 1904 should 
have been £20,000 instead of £2,916. The attitude of the chairman 
is said to be this, that if renewals are paid for out of revenue there 
is no necessity for providing for depreciation. That this is alto- 
gether wrong is, of course, plain to our readers, for as tho writer 
says, on this theory a periodically repaired tramcar will be as good 
in 30 years time as it is to-day. It is said that the mall balance 
of £2916 is labelled “ Depreciation,” as a sort of apology for the 
absence of the item in the revenue account, but if there is ло 
necessity for allowing depreciation, why allow even the £2,916 to 
stand as uch? It would be more consistent to allow nothing and 
allocate the sum to reserve fund. 1% is a weak line to adopt, and 
certainly appears to be a bit of municipal profit-showing of the kind 
to which we are now well accustomed. 


Falkirk.—The company which, in 1901, obtained the 
prov. order to construct and run the tramways recently completed 
arrangements for selling their rights to an Edinburgh syndicate ; 
but it now appears, mys a correspondent, that a member of the 
original company has challenged the transaction which he asserta is 
ultra vires. He also threatens to apply for interdict if any attempt 
be made to carry out the scheme. 


Great Northern and Brompton Railway. — The 
Great Northern, Piccadilly and Brompton Railway Oo. is carrying 
out work which affects the business of Mr. John Murray, in Dover 
Street and Albemarle Street. The question of compensatien went 
to arbitration before Mr. Ralph Clutton early in the year, and he 
has now published his award at £18,110. The amount claimed was 
near £30,000, while the company offered about £13,000. 


Heck mondwike.— Our Dewsbury correspondent writes :— 
"In consequence of the disagreement between the Heckmondwike 
U.D.O. and the B. EL. T. Co. as to the price to be paid by the company 
to the Council for current, the tram service in the town has been 
curtailed. This has caused great inconvenience to the travelling 

ublic. The service to Hightown and the Batley bound has 
Been suspended. The cars from these places now stop outaide the 
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Heckmondwike boundary, and passengers have either to walk to the 
centre of the town, or travel by other cars. Some of the stages have 
also been interfered with, and to reach certain points which 
formerly constituted a direct penny stage, it is now necessary not 
only to change oars, but to pay for two penny stages. The District 
Council has offered to accept a smaller payment than is stipulated 
in the agreement, but the company urge that the amount, which is 
based on the maximum demand, would still be unreasonably high 
for the aggregate consumption. The ares supplied by the Heck- 
mondwike Council is very small, and the maximum demand 
is said to be considerably heavier than the company's engineer 
anticipated it would be. Negotiations between the Council 
and the company were broken off a few weeks ago, but it is now 
stated that there is a likelihood of а conference being held at an 
early date with & view to arriving at a settlement." 


Light Railways.—The Board of Trade have recently 
confirmed the undermentioned orders:—(1) Cheltenham and Dis- 
trict Light Railway (Extension No. 3) Order, 1904, authorising the 
construction of an additional light railway in the county of Glou- 
cester in the borough of Cheltenham, and the abandonment of the 
construction of part of another light railway already authorized in 
the same borough; (2) Maidstone and Faversham Junction Light 
Railway (Extension of Time) Order, 1904. 

Metropolitan District Railway.—Last Saturday night 
the District Railway Co. closed a certain part of its line—the Earl's 
Court section—until the following Monday in order that greater 
progress might be made with the electrification. 

Middlesex.—The Metropolitan Electric Tramways Co., 
on 24th ult, opened another section of tramways, carryiog the 
system to the Tottenham boundary. 


Paris.—A section of electric tramways at Charenton 


“was stopped for some hours on 24th ult. through tho theft of cable 


during the night from the Bois de Vincennes. 


Salford.— The annual report of the general manager of 
the Corporation tramways and statement of accounts for the year 
ended March 31st, 1904, have just been issued. It appears that the 
total length of tramways now worked by the Corporation is 594 
miles (single track). The stock of cars on March 31st, was 150, of 
which 100 are of the double-decked single-truck type, and 50 
double-decked bogie cars, all the cars having staircases of the 
reversed type. Several experiments having been successfally tried 
during the year with outer deck coverings fitted to the cars, it was 


: decided to equip 20 of the single-truck cars with covers of an 


approved type. The traffic returns show largely increased receipts 
in the gross, although a decrease in the earnings per car-mile has 
resulted, due to the unfavourable weather which prevailed during 
the greater portion of the year. The number of passengers for the 
year was 36,956,405, an increase of 8,805,730, as compared with the 
preceding year. The receipts were £53,936 more last year than in 


the previous year— £198,422, against £144,486. The year's working 


resulted in a gross profit of £60,106, to which must be added the 
sum of £242 for interest on investments, making a total available 
balance of £60,348, and this was dealt with as follows:—Payment 
to local authorities for running powers, &c., £10,903; interest and 
sinking fund charges, £34,005; contribution in relief of rates, 
£12,000; reserve and renewals fund, £3,440. The amount now 
standing to the credit of the reserve and renewals fund is 
£12,202. 


Wirral Railway.—At the half-yearly meeting of the 
Wirral Railway Co. on Monday, the chairman said the directors had 
not lost sight of the possibility of electric development; but they 
were waiting until greater proof of its perfect efficiency was given. 


TELEGRAPH AND TELEPHONE NOTES. 


New Telephone Plant at Salt Lake City.—In 
Sound Waves a most interesting catalogue is given of the work done 
on a new telephone plant for Salt Lake City, Utah. The system 
is а complete common battery system, the main exchange having 
an ultimate capacity of 12,600 lines and a present capacity of 6,400. 
The distribution is partly by underground cable and partly by aerial 
cable. The use of aerial cable for telephone distribution is in- 
creasing very largely both in America and in this country. In the 
underground plant there have been bnilt 256,963 ft. of single duct, 
the total length of conduit being a little under five miles. The 
work of conduit building was begun in August, 1903, and finished 
in February of this year. The total cost was nearly £11,000, or 
about 104d. per duct-foot of completed conduit, including manholes 
and laterals. The total length of cable installed is about 24 miles, 
eontaining 8,524 miles of conductor. Five sizes of cable are used, 
ranging from 50 to 200 pair. The cable was drawn in atthe average 
rate of 7,118 ft. day. The greatest amount drawn in in oneday 
was 14,919 ft. length of cable was placed in the ducts in 
eight hours by a gang of nine men. The overhead plant consists of 
4,325 poles with about 60 miles of aerial cable. The sizes of cable 
used range from 25 to 100 pairs. The total length of conductor is 
7,226 miles. For leading-in purposes 53 miles of twisted pair 
rubber-covered wire were used. The average amount of aerial 
cable strung per working day was 4,400 ft. The central office build- 
ing is 50 x 118 ft. Work on it was begun July 1st, 1903. The 
building was completed January 1st, 1904, and oocupied the 
following May. The approximate cost of the building was £17,000. 


' Thejapproximate cost of the main switchboard, for a present capacity 


— —— —— 


884 


THE ELECTRICAL REVIEW. [Fol 55. No. 1,397, Вағтвивив 2, 1904. 


of 6,400 lines, was £20,000. The present length of the board is 120 ft. 
16 contains 10,800 ft. of 42-pair cable, 200 ft. of 21-pair cable, 5,780 
4-c.P. lamps, 165 pilot lamps, 5,400 answering jacks, 60,000 multiple 
jacks, and 1,350 plugs and cords. The exchange is equipped with а 
chief operator’s desk, and with a toll-board for suburban con- 
nections having a capacity of 100 toll lines and 100 junctions. The 
dimensions of the operating room are 90 x 45 ft., the height of 
the ceiling being 25 ft. The power plant consists of two duplicate 
charging sets, each consisting of a 20-н.р. alternating current motor 
coupled direct to a multipolar generator with an output of 12 KW., 
piving 200 amperes at 60 volts. The ringing dynamotors, equipped 

r machine ringing, busy-back signals, &., are also in duplicate. 
Two rets of storage battery cells are provided, each consisting of 20 
cells, having an ultimate capacity to operate an exchange of 
12,600 lines for 24 hours without re-charging. The exchange also 
contains a wire chief's desk equipped for testing, an information 
clerk’s desk, a fault clerk’s desk, and a monitors desk. The 
formidable list of apparatus contained in this exchange gives 
some idea of the magnitude and complication of a modern telephone 


plant. j 


Submarine Telegraphy.—“ Die Unterseekabel in Wort 
und Bild" (submarine cables described and illustrated) by Mr. О. 
Moll, formerly of the Direct United States Cable Co., but now 
manager of the German Atlantic Cable Co., is reviewed in the 
Journal Télégraphique, August 25th, 1904. The book, it is said, has 
numerous illustrations, and has been issued with the object of 
inetructing and interesting young people in Germany in the manu- 
facture and laying of submarine cables as a means for augmenting the 
prosperity of the nation. The book deals in detail with the manu- 
facture of cables, the building and use of cable-ships avd their duties. 
A complete history of submarine telegraphy from the day of ш in- 
auguration to the present day is also given, accompanied by a 
description of the German Trans-Atlantic cables, and particulars of 
the School of Telegraphy at Emden. The economic and political 
aspecte of cables, and the necessity of further effort in this direction 
by the German nation to assure the prosperity of their commerce 
and naval efficiency are separately dealt with. 


The Study of Telephone Traffie.—In an article on 
“The Relation of Telepbone Traffic to Efficient Service," Mr. Н. 8. 
Knowlton, in the Electrical World, gives some most use ful informa- 
tion on the study and testing of telephone traffic by modern 
methods. The writer's ideas are summed up in the following 
paragraph :— 


“ Perhaps no branch of electrical work offers greater opportunity 
for profitable traffic study than telephony. This is because of the . 


enormous amount of detail which invests the business. The 
efficiency of the service is a direct function of the way the traffic is 
handled, and, within certain limits, it depends more upon the 
personal equation of the operating force than upon the equipment. 
Good operatore can give better service with that which does not 
represent the latest design than poor operators can give with the 
most modern appliances." 

The author goes on to describe the methods of studying traffic by 
making accurate counts of the day's work in a telephone exchange, 
and of testing the efficiency of the operating by systematic timing 
observations. He lays much stress on the importance of "team 
work,” that is of training operators to help each other, instead of 
each confining her attention strictly to the signals at her position. 
The methods of counting telephone traffic, and of testing the 
service, are described in detail, and the author sums up the 
general principles of the management of telephone operating as 
follows:—''The question of operators’ loads is important, and 
always bears investigation. Theoretically, the limit of an operator’s 
capacity to baudle calls is determined by the average number of 
seconds which she bas to give to each call, supposing team work to 
be effective also. In а case which came to the writer's attention, 


this average was 7 seconds during the busy hour, and the corre- . 


sponding average maximum number of calls handled by the operator 
was nearly 360 per hour. This applies, of course, to local 
operatore, and not to trunk or incoming junction positions. Even 
in times of heavy traffic it is improbable that all the operators of a 
group will be busy simultaneously, so that if team work is 
properly developed there will almost always be an operator within 
reach of a call to answer it promptly, if the operators are sufficiently 
trained to answer every within reach, regardless of whether the 
call originates in front or at the side. There are thus five 
operators within extreme reach of a call, on most large switch- 
boards, and if all tbese fail to answer it, there is still the chance 
that the supervising operator will transfer it to some less busy 
section of the board, in time to avoid serious delay. Where good 
team work exists, there should only be that decrease in the speed 
of operators' answering calls with increasing loads due to the 
slightly greater time required for operators to answer in the 
multiple or to plug into the answering jacks of adjacent positions. 
The operators should be so trained that there will be no delays in 
the service through an operator being obliged to attend to а second 
call before completing the first. All classes of service are main- 
tained at a high standard of efficiency by good team work. If an 
operator knows that a call originating in front of her will be 
handled by an adjacent operator if she is unable to answer it her- 
self, she isin a position to give her undivided attention to each 
call 


“ The highest efficiency in handling traffic is secured when the 
service from all sections of the switchboard is as nearly the same as 
possible. To this end, therefore, all subecribers should be obliged 
to give the numbers which they require, rather than names; 
operators must not be allowed to gossip with subscribers or each 
other, end the fewest possible words phoyld be aimed at. Disip- 


line in the operating room is a matter of great importance. Lack 
of punctuality in taking positions at the switchboard, turning away 
from the board to look at visitors, snapping keys and pulling down 
connections by grasping the cords instead of the plug handlee, are 
some of the factors which are harmful to the service. Operators 
should never enter into disputes with subscribers; if subscribers 
persist in talking the proper course is to switch them to the chief 
operator or manager's desk." 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, 
Trinidad-Demerara, No.1 . ix bs ar 
Dominica- Martinique ee oe өө eo өө May 1, 4908 ee өө 
8. Lucia-Martiniqus ee ee ee eo ee May 7, 1908 oo ee 

Pinheiro Aug. 18, 1908 .. өө 
„ Oot, 23, 1909 .. oe 


REPAIRED. 


Са es ee ee [EJ ee 
Reisea-Issa (Yemen)-Camaran m" ө 
Tarifa-Tangier .. a ee is s 


.. Jan. 18, 1904 
Paramaribo-Cayenne .. М өсө ss .. July 18, 1904 .. vs 
Close d 8 asaki ев ee ee Feb. 9, 1904 ee ee 

.. Mar. 9, 1204 #2 


Port Arthur-Chefa .. ө e 
Cape Haitien-Mole Бї. Nicholas ae 
Bundaberg-Gomen (New Caledonia) 


LANDLINES, 


Beoul-Masampo ee ee ee ee ee ee Feb. 18, 1904 qe ee 
Seoul-Gensan .. s. M 5% °з ee Feb. 18, 1904 .. és 
Anju-Ping-Yang. . ee ee ee ee [E Feb 25 1904 oe ee 
Ningute-Viadivostock .. m "" 


.. Aug. 90, 1900 
.. Aug. 30, 1904 .. 


Moulmein-Bangkok July 18, 1904 Aug. 13 
Caimanera-Santiago .. gis June 15, 1904 "S 

Puerto Gallegos-Punta Arenas Aug. 18, 1904 Aug. 37 
Fao Route . ss vx a Р Aug. 25, 1 Aug. 21 
Rome-Constantinople .. Aug. 27, 1904 Aug. 27 


Cartagena-Baranquill& Pa ә а Dec. 8, 1900 am ee 
Puerto Bairros .. ae КА ee July 28, 1902 


The Paris Telephone Service.—The second number 
of the bulletin of the Paris Arsociation of Telephone Subscribers 
is, as might be expected, hardly so interesting as the first. A large 
part of this issue is given up to the recital by subscribers of their 
struggles with the administration to get а good service. There is 
much wailing over bells tbat do not ring, operators that do not 
operate, inspectors that do not inspect, and superintendents who 
write explanations that do not explain. An article of some interest 
gives а detailed account of the proposed additien to tbe telephone 
staff in Paris, for which the Chamber of Deputies is asked to vote a 
yearly sum of 242,676 fr. for 270 new operators. It would appear 
that the staff must have been allowed to run rather behind the work 
if 270 operators are needed at once. The total number of sub- 
scribers in the Paris system ie not stated, but the number of 
operators’ positions at the different excbanges is given in detail, 
the total being 650. At an average of 60 lines per position this 
would mean about 39,000 subecribers’ lines. For the regular work 
of the subscribers’ boards 1,300 operators are required, and for the 
long-distance boards 208. In order to allow for sick leave, &c., 
10 per cent. more operators are required, and for supervision and 
monitor work 312 supervisors and monitors. This gives a total of 
1,971 trained operators. As the operators have to be trained before 
they can be put at the switchboards, a certain proportion of 
operators are always under instruction. This adds another 150 to 
the staff, and to cope with the normal increase of subscribers 50 new 
operators are needed each year. This brings the total number of 
operators required at present to 2,171. From a further paragraph 
in this article it appears that the total number of interurban circuits 
in France is 5,291, there having been an inorease о? 1,817 circuita 
during the year 1903. The total number of telephone subscribers 
in France, outside of Paris, is 54,509, there having been an increase 
for the year of 9,500. 

In an article by one of the legal members of the Association a 
detailed review is made of some of the Government regulations 
affecting the telephone service. The legal authority finds fault with 
many of the regulations, and condemns them as arbitrary and 
unpractical. He finds fault in particular with one rule, which lays 
down that in all towns of over 80,000 inhabitants the telephone ser- 
vice shall be supplied only at flat rates. The reviewer very justly 
remarks that this bars out the small user and prevents many people 
from using the telephone service at all. 


Telegraphic Communication between Argentina 
and Chili.— Гле Journal Télégraphique of August 25th, 1904, 
states tbat the Governmente of the Argentine Republic and Chili 
have concluded an agreement, the text of which is quoted in 
extenso, for the purpose of facilitating telegraphic communication 
between these two States. With this end in view, the landlines 
will be extended by each Government until а junction is effected 
at Uspalata, and at other points to be fixed by mutual agreement. 
The agreement fixes tbe inter-State charges and regulations for 
working by circuitous routes in the event of interruption to the wires 
of either Government whose telegrams are sent free of charge, and 
enjoy priority over all other telegrams. The Chilian telegraph 
administration are to enter upon negotiations for an agreement 
between themeelves and telegraphic enterprises landing on their 
shores for the purpose of securing to the Argentine, Uruguay, 
Bolivia, Paraguay, and Brazil the same advantages as are enjoyed 
by themselves. On the other baud, the Argentine Republic will 
make similar demands upon the Governments of Brasil, Uruguay, 
Paraguay, and Bolivia to secure to Chili and Peru the same advan- 
tages as they bave obtained for tbeir country. 


Telegraph Cable Imports,—There was rather a large 
importation of foreign telegraph cables and apparatus connected 
therewitb, into this country during July, а total of £3,946 being 
reached. So far as the year has gone, however, these imports show 
a decline, the returns for the first seven months of the year showing 
an aggregate of only £20,431 as contrasted with £33,721 in the 
correspondin 5 
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Telephone Etiquette.—A paragraph іп a recent issue 
of the American Telephone Journal, says that “doubtless there is 
not a business man in the city who has not had occasion many times 
to call the attention of some of his clerks to the fact that each 

п who rings up on the office telephone is not a personal enemy. 

Whe or ordinary office clerk who responds to a telephone call takes on 
a tone of voice as though he were answering under protest. He is 
surly, sharp and disagreeable—at least that’s the way it sounds. It 
is to overcome this difficulty that a little card, attractively printed 
and without an advertisement on it, is now being hung close by the 
telephone in many offices. It telle how a telephone call should be 
responded to, thus :— 

When using this telephone remember that a stranger is at the 
other end of the line. 

“ Remember that the tone of your voice may make him a customer 
or drive him away. 

* Make a customer of him, and you increase your unsfulness to this 
office. 

Therefore, when using this telephone, always be polite, agreeable, 
accommodating and patient. 

' Act, when you answer a call, as though it were the only bit of 
work you are called upon to do all day, and do it in an absolutely 

ect manner.” 

Users of the telephone service in this country probably have had 
mauy experiences which confirm the remarks of our American con- 
temporary. The phraseology of the notice might be improved on, 
but the circulation of a similar card among telephone subscribers 
here, would ра materially help the general efficiency апа 
convenience of the telephone service. Telephone subscribers and 
their employés are by no means free from all responsibility in 
respect to the usefulness of the service to each other. 


Wireless Telegraphy.—In connection with the leader 
on this subject in our last issue, we learn that the German Govern- 
mant bas sent out an invitation to the various countries interested 
to send representatives to an international conference on wireless 
telegraphy, to be held in Berlin on October 14th next. 


OONTRAOTS OPEN AND OLOSED. 


Aberdeen. — September 27th. Twenty top-deck car 
covers for the Tramways Committee. See “Official Notices” 
to-day. 

Barking Town.—September 20th. Rails, permanent 
way, overbead equipment, and feeder cables, for light railways 
extensions. See "Official Notices” August 26th. 

Edmonton.—September 27th. The U.D.C. invites offers 
from companies willing to carry out its electric ligbting provisional 
order. See “Official Notices” August 26th. 

Holland.—September 22nd. The municipal authorities 
of the Hague, Holland, are inviting tenders, until September 22nd, 
for the supply of 8,000 to 9,000 tons of steel rails for electric 
tramways. 

` Johannesburg. — September 12th. 300 Alternate 
current aud 300 direct current meters, also 600 ше boxes for the 
T.C. See Official Notices to-day. 


Leeds.—September 12th. Wiring installation, also sub- 
way and underground concentric mains for lighting new hospital 
blocks and workhouse. See “ Official Notices” to-day. 

Leyton.—September 23rd. Electric wiring and fittings 
for Newport Road School. Bee Official Notices to-day. 


London.—October 4th. Three eleotrio car traversers 
for the L. C. C. See “ Official Notices” August 5th. 


London.—October 4th. The L. C. O. wants tenders for 
centrifugal and other pumps for Greenwich pore station. Par- 
ticulars from Mr. G. L. Gomme, County Hall, Bpring Gardens, 8.W. 


Rochdale. — Wiring of саг depot. See Official 
Notices” to-day. 

Spain.—Septem ber 8rd. The Spanish Post and Tele- 
graph Authorities in Madrid are inviting tenders until Бере 
id for the supply of 70 tons of galvanised iron telegraph wire, 4 

. diameter.  Particulars may be obtained from, and tenders are 
to bs sent to, La Direccion General de Correos y Telegrafos, 
Oarretas, 10, Madrid. 


Swansea. — September 7th. Two negative tramway 
boosters for the Corporation. See Official Notices” August 26th. 


Wallasey.—September 14th. High tension switchgear 
for the U.D.O. See Official Notices to-day. 


West Ham.—September 18th. Tramway poles, fittings, 
wires and fittings for the Council. Bee “Official Notices” 
August 26th. 

F Ith. Cable, boxes, ‘tronghing, 
and converti s to electric fittings, for the кыены, вез 
* esa о-у. | ш жее. с 


- 


CLOSED. 


Dover.—The T.C. has accepted the tender of Messrs. 
C. A. Parsons & Oo., for condensing plant at the Electric Light 
Works, at £1,450. 


Fulham.— The B.C. has accepted the tender of Messrs. 
Windeer & Co., of Fulham, for the extension of the Electric Light 
Works, at £539. 


Newport (Mon.). Messers. A. G. Arnold & Son, of 
Newport, have received the contract for the installation of electric 
light at St. Mark's Church. 


Walthamstow.—The U.D.C. has € the tender 
of W. T. Henley's Telegraph Works Co, Ltd., for supplying cables 
during the ensuing two years, also the tender of Messrs. Oliver and 
Co. for supplying and fixing 132 arc lamps with double carbons. 


Wimbledon.—The U.D.C. has accepted the tender, at 


£5,069, of Messrs. Babcock & Wilcox for boilers in connection with 
the electric light extensions. 


NOTES. 


South African Notes (from our Durban correspondent). 
—Delagoa Bay.—In reference to the development of Delagoa Вау, it 
has been decided to order four more cranes, of а capacity of five 
tons each. These will be of the same type as the heavier cranes 
now in use of tbe swinging arm pattern, and will be worked by 
electrical power. These are intended to supplement the Temperley 

rters, which will, it is hoped, have euough to do in connec- 


 iranspo 
tion with the goods intended for the sheds. In the transit trade a 


vast quantity of merchandise will be loaded straight on to railway 
trucks, and it is for this class of consignments that the new cranes 
are principally required. The cost is about £2,500 each, and delivery 
will probably be given in about nine months. 

East London (Cape Colony).—The contract for the two miles exten- 
sion of the Municipal tramways has been signed by the contractors, 
Messrs. Strong & Moore, and the work will be put in hand at once. 
These extensions are along the sea front, and in Oxford Street. 

Cape Town (Cape Colony).—At a Town Council meeting on Jaly 
28th, a resolution was passed, “that no licences will be granted next 
аң to trams of the company, unless all trams are fitted with life 

ders. 9 

Durban (Natal).—The Municipal Tramways yearly return to July 
31st, 1904, states that the revenue from traffic receipts amounted to 
£86,275—a decrease of £6,714, compared with the revenue during 
the preceding year. The revenue for the year now closed was 
estimated at £79,567, which has been exceeded by £7,000. 


REVBNUE STATISTICS. 


For year eng ien 81st— 1903. 1901. 
Traffic. га "T oe 93,192 £86,274 
Other ee А 0 0 ee ве ee ee ee 220 561 

Total ee . £93,412 £46,835 
Car-mileage . : " 5 .. 1,039,196 1,032,350 
Passengers carried .. ae .. 9,208,382 11,501,000 
Passengers carried per саг. mile ae э 8:96 11°14 
Average fare per passenger a z: sig 2:424. 1 774. 
Traffic receipta рег car-mile s ae 290-414. 90-1094. 
Traffic receipts per mile of route £8,472 £7,868 


Average fare charged per mile .. a is 2˙18d. 109d. 


The Johannesburg Unemployed.—The following cutting may 
not be interesting as electrical newa, but it shows the state 
of affairs in Johannesburg. Those who come out without 
berths would most probably, for a time at least, merely swell the 
ranks of the unemployed. “ Johannesburg, August 3rd (Bpecial).— 
Some 500 applications for work have been received at the Town 
Engineer's Department. To-day the position is one of serious con- 
cern. Many abie-bodied men are tramping the streets in the vain 
hope of finding means to earn a livelihood. , Government has been 
approached." 

Another correspondent writes :— 

т. Lourenço Marques.—Mr. Askew, manager of the local electric 
light works. has returned to town on completion of his five months’ 
holiday in Europe. 

Johannesburg.—At a meeting of the T.C., the following recom- 
mendation of the Tramway and Lighting Committee was agreed 
to:—“ That a capital expenditure of £13,500 be sanctioned for the 
erection of & three-etory building on the generating station site, to 
comprise, in addition to the office accommodation required for the 
Tramway and Lighting Department, rooms on the ground floor suit- 
able for letting.” It transpired that the amount of £1,200 per 
annum would be collected for rent. It was further agreed that a 
capital expenditure of £3,250 be sanctioned for the erection of 
married quarters for four foremen on the generating station site. 

Durban.—Tho telephone manager, Mr. W. Manson, reports that 
the following progress bas been made with the installation of the 
new telephone system :—Four routes have been erected for overhead 
wires outside the town, vis, in Umbilo, Masgrave, Florida, and 
Ridge Roads; 50,000 ft. of ducte have been laid, and 18 manholes 
built; 500 base boards, with arresters complete, have been fitted in 
subscribers’ offices, ready for fixing the new telephones to be used 
in connection with the new system. The new exchange building, 
however, can hardly be completed before the end of the year, or in 
the early part of 1905, at the present rate of progress, and until the 
building is nearing completion, we are poe from proceeding 
with am inter equipment. АЕ: 
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The Price of Carbide Abroad.—An important firm 
of merchants in Germany is now offering to supply large calcium 
carbide, of a quality fulfilling the requirements of the German 
Acetylen Verein, at local prices varying from 21:40 to 22:20 marks 
per 100 kilos according to the situation of the depót (of which there 
are six in different towns) where it is sold. These prices are for 
the net weight of carbide mentioned, drums free; but an allowance 
of 2 marks is made for every 100 kilo drum returned in good con- 
dition to the original factory, provided & new order is simul- 
taneously given for as much more carbide as the empty drums repre- 
sent. The prices аге also net cash. At the present rate of exchange 
(20:45) these prices are equivalent to from £11 14s. to £12 2s. per 
long ton without allowanee for returned drums, or from £10 12s. to 
£11 with allowance. Small carbide, in pieces 5 to 15 mm. in size, 
of good commercial quality, but not guaranteed like the previous 
material, is 2 marks per 100 kilos more. The offer is to last until 
the end of next March. These figures show how the price of 
calcium carbide has fallen in Germany since the last makers’ syndi- 
cate was wound up. In France the local rates for 10 ton lots of 
calcium carbide in 100 kilo drums, gross for net, drams free, range 
from 34 to 39°8 fr. per 100 kilos according to the locality of the 
town having a depot (of which there are 52 scattered over the 
country). At the present exchange rate (25°27) this is equal to 
from £15 to £17 12s. per long ton, but the drum is charged for as if 
it were carbide. Small carbide, smaller lote, and lots packed in 
smaller drums, are charged at à higher rate. In most parte of the 
United Btates large carbide is quoted at $70.00 per short ton, the 
price rising to £85.00 or $100.00 in а few districts а long way from 
the factories. 


Jubilee Celebration of the Society of Engineers.— 
This is the jubilee ycar of the Society of Engineers, and the 
Council bave decided that this epoch in the Bociety's history shall 
be celebrated by a conversazione. Arrangements are therefore being 


made for it to be held on the evening of November 16th next,at 


the Royal United Service Institution, where the Society's ordinary 
meetings are held. On this occasion the museum of the Institution 
will be thrown open to members and their friends, including ladies. 
The band of the 22nd Middlesex Rifles will be stationed in the 
museum, whilst other amusements of a suitable nature will be 
provided. 


Protection of Workmen on High-Tension Con- 
dactors.—The New York Electrical Review says that the Associa- 
tion des Industriels de France Contre les Accidents du Travail will 
hold an international congress in Paris in June, 1905, for the 
purpose of investigating apparatus for ensuring the greater safety 
of workmen employed on high-tension conductors. The device will 
be expected to indicate safely and plainly whether а conductor is 
alive or not. It must be applicable to direct and alternating 
currents of all voltages and incapable of doing damage to itself, the 
conductor or distribution system. A prize of 6,000 francs will be 
awarded to the exhibitor whose apparatus best satisfies the qualifica- 
tions, the system remaining the property of the inventor. 


The Arnold Traction System. — A trial run was 
made on Augast 3rd on the Lansing, St. Johns and Bt. Louis Rail- 
road, in Michigan, with the Arnold electro-pneumatic motor. The 
first motor was destroyed by fire on December 18th, 1903. Since 
that time, says the Street Railway Journal, Mr. Arnold has rebuilt 
the machine. The run on August 3rd, was made between De Witt 
and Lansing, a distance of eight miles, and at one time a speed of 
25 miles an hour was obtained. The trolley voltage was about 
6,000, and was carried the entire length of the line, a distance of 
20 miles. 


Electrica] Plant at Alfreton Ironworks, Derby- 
shire.—The question of introducing electric power into these works 
was decided on in the beginning of the present year, and after 
careful consideration of different systems, orders were placed for 
the plant. Power is obtained from the waste gases from the blast 
furnaces, applied to a Babcock & Wilcox boiler, capable of evapo- 
rating 10,000 Ibs. of water per hour into steam at a pressure of about 
160 Ibs. per sq. in. А superheater working in conjunction with this 
boiler raises the temperature of the ateam to 500°. An engine and 
generator were supplied by Messers. Belliss & Morcom, Ltd., of Bir- 
mingham, a high speed (425 revs.) compound condensing engine, 
being direct coupled to а continuous current dynamo (220 volts). The 
energy is distributed to the different parte of the works by bare 
copper cables, and will replace five large steam boilers and two gas 
*ngines The whole of the motors, cables, ара electrica] equipment 
have been supplied and erected by the Electric Construction Co., of 
Wolverhampton. The foundries are equipped with electric cranes of 
5, 8, 10, 15, and 25 tons capacity. The sections of plant have been 
made large enough to allow for contemplated extensions. The power 
house has been built so as to admit of a duplicate generating set, 
which will be installed later. Extensive new shops have also been 
Lon to the order of the firm by Messrs. Graham, Morton & Co., of 


Smoke Nuisances.—The Medical Officer of Health at 
Lambeth in his annual report just issued writes:—'' Two memorials 
were received during the year drawing attention to the emission of 
‘grease,’ ‘ blacks,’ and smoke from the chimney belonging to the 
South London КІвсігіс Supply Oorporation, Ltd., at Bengeworth 
Road Loughborough Junction. Since the magistrate imposed an 
exemplary fine upoh this company (the magistrate’s decision being 
upheld in the Court of Appeal) there has been a great improvement 
in regard to the black smoke nuisance. Steam is now used in large 
quantities, which, mixing with the black smoke in the chimney, 


gives it a greyish, brownish, or (af times) whitish appearance, 
thereby preventing black smoke appearing from the chimney shaft, 
and so rendering it impossible for further action to be taken under 
Bec. 24 (5) of the Public Health (London) Act, 1891. The memoria- 
lists complain not only of smoke, but of unburnt carbon and grease 
coming out of the chimney, more especially towards the latter part of 
the afternoon, a condition of things that may bedue to the class of fuel 
which is burned in the furnaces about that time. Special observa- 
tions are being made, and action will be taken if, and as may be, 
found necessary.” 

In his annual report just circulated, the Medical Officer of 
Health, at Hampstead, writes: Serious complaints were received 
during the year, of the emission of considerable quantities 
of steam from the General Electric Supply Oo.’s works, which was 
not only excessively laden with moisture, but also appeared to be 
charged with oily vapour. A notice was served upon the nsible 
person under Sec. 23 (2 c.) of the Public Health (London) Act, 1891, 
with the result that condensing plant bas been erected, and no 
further complaints received.” | 


Submarine Bell Signals for the St. Lawrence.— 
The Boston Submarine Signal Co., by agreement with the Canadian 
Government, is to install 30 bells in the 8t. Lawrence River and off 
the coast of the maritime provinces. Twenty-six of the stations 
will be worked from shore, and four from lightships. In order to 
use the system ships arc equipped with telephone receivers, which 
pick up the sounds of the bells at a distance of four to ten miles. 
The system has been tested by the officers of the Navy Department, 
the Lighthouse Board, and a number of steamship companies, and 
they unite in pronouncing it a most important invention. 


Fatalities —An clectrician and a flagman in the employ 
of the Underground Electric Railways Со., in connection with the 
electrification of the District Railway, were run over by a gas train 
shortly after 1 a.m. one day last week and killed, while engaged in 
the tunnel. The jury in one case found tbat insufficient flagmen 
were employed to signal to workmen when trains were approaching ; 
and in the other case they recommended that when men were 
working, both up and down lines should be blocked. 


Modern Power Houses,— What will our American 
friends say to Mr. B. H. Thwaite’s assertion that ' If New York has 
been embellished and atructurally ennobled by the steel-frame 
system, the ancient city of York probably possesses the first actual 
example of the basis of the system. It appears that in the fifties, 
Mr. Pritchett, a Yorkshire architect, designed a retreat, belonging 
to the Society of Friends, which was constructed in the ancient 
city of York, in which he embodied iron girder and brick arch floor. 
The floors, too, of the Saltaire Mills, Saltaire, Yorkshire, are formed 
of iron joiste and intervening hollow brick arches.” It may be said 
that it 1s during the last eighteen years that the steel-frame building 
has attained such importance, and whatever may be said by archi- 
tects of the old school concerning the want of beauty in such ereo- 
tions, this, at least, may be claimed for the steel frame—it has 
extended the safety limit of building height by an additional 
20 storeys. One of the latest uses to which steel structural 
work has been put, is its employment in the building of power 
atations for the reception of large electric planta. The question of 
the suitability of the type of building to the purpose for which it is 
designed, is one that constantly engages the earnest thought of 
such as are responsible for the design. Why we never woke up 
before to the fact that steel-frame buildings are admirably adapted 
for the repositories of power plant is one of those 
psychological problems that are a distinguishing feature of the pre- 
sent day. It has been said tbat in the multitude of counsellors there is 
wisdom. But we look in vain for the “wisdom in the erection 
of power-station houses that, while admitting the necessity for 
solidity and adaptability in the building, is yet able to select а type 
of structure which shall avoid the outlay of large sums of money 
and the unnecessary locking up of vast capital in brick and mortar 
enterprises. To put up a building, solid and substantial, and in 
every way fitted to the purpore for which it is required at less than 
half the usual cost, and, furthermore, to erect it in less than half 
the time, and to render it safe at five or six times the average 
height, requires a practical “ wisdom” that our rations have 
yet to exhibit. But, the idea is abroad, and who can ,tell into 
whose brains it may find an entry ? It might even afflict the City 
Fathers, and make uneasy members of municipalities. If it be true 
that corporations and municipalities should so regulate the prices 
of the commodities they supply, as while covering cost yet to make 
no profits, it is equally true that their initial builaing outlay should 
ba as low as is consistent with the erection of well-built power- 


` houses, carefully designed to best fulfil the purpose of their existence. 


And here we may say that it is not necessary, in substituting steel 
for brick, that the same style of architecture should be invariably 
selected. The lines of the buildings are essentially shaped by the 
plant itself, and the architectural treatment is necessarily sub- 
servient to the enginee requirements. It is noteworthy that 
Messrs. Graham, Morton & Co., of Leeds are turning out excellent 
work of this kind. 


The Lohnstein Element.— As described by the inventor, 
this primary battery consists of carbon and magnesium electrodes 
in a solution of potassium bichromate containing hydrochloric acid. 
The E. M. F. is about 3 volts, but soon falls off to 27, where it remains 
constant. The voltage seems rather gamoy | 
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Lucal System of ӨП Fuel.—1n the Lucal oil-burning 
system the oil is partially vaporised, and the unvaporised portion is 
ejected at a high temperature, mixed with the vapour and with air. 
The motive power is steam, at 30 lbs. pressure or more and highly 
superheated, and it is used to the extent of 14 per cent. of the 
total steam formed. The oil may be crude or refined, and it is fed 
by gravitation. This method of feeding is condemned by the best 
authorities, and pumps are advised by which the oil is lifted to the 
9 so аз to ашды the re i incidental to gravſtation.“ 

pecial pumps are always supplied in America for this purpose, and 
the fire underwriters insist on it е 

The circular before us makes а claim for an efficiency of 100 per 
cent., and refers to Prof. Watkinson's report in support of this. We 
have referred to this report, and find that the efficiency found by 
the learned Professor was 75 per cent, only, but his report was 
put together in a style involving ambiguity, and there is certainly an 
excuse for a non-technical reader to fall into the quite natural 
error of supposing that the Professor had claimed 100 per cent. 
efficiency. We do not place much value on Prof. Watkinson's 
report so far as the more hypothetical portion is concerned, but 
there is nothing unreasonable in the results he actually did obtain 
of 75 per cent. efficiency. But in his subsequent note he has 
evidently so worded matters that his clients have been led to sup- 


pose he found an efficiency of 100 per cent. We see no reason to. 


doubt the value of the Lucal system, but are of opinion that when 
а professor of engineering, trenches on the preserves of the consult- 
ing engineer, he should make out his report in such а way as 
to convey the truth in the plainest possible manner, with a 
minimum risk of error. A little more attention to this point would 
have prevented his clients from making a claim for their system 
that is at once practically impossible of realisation. Tables of 
figures sh ould not have their headings or side lines arranged in the 
form of an argument. i 

The circular contains no description or drawing of the apparatus 
beyond a photographic view of the boiler on which it was tested. 
The Tcal system of liquid fuel burning may be good, bat it is 
not described in the circular, and a really good description would 
have been of interest. 


The Erosive Effect of Powder Gases on Gun 
Linings.—In the discussion on several papers before Section G of 
the British Association, Prof. Hopkinson is reported to have said 
that the erosive action of gases due to their motion had a powerful 
effect in guns, and this was another evidence of its energy. In this 
contention there appears a good deal of misapprehension. Guns are 
not ed by the energy of the moving gases, but because the gases 
are very hot. If the gas check at the back of a shot did its duty, 
there would, it is said by a leading gan expert, be no erosion. The 
temperature of the powder gases le very high. In the chamber, the 
gas in contact with the wall of the chamber is rapidly cooled, and 
shields the metal from the remainder of the gases. If the gas check 
behind the shot is bad, and allows gas to escape past the moving 
ehot, the gas will certainly cause erosion. This erosion, however, is 
not due to flow of gas, but because the gas, being permitted to flow 
past the shot and over the surface of the bore, continually washes 
tbe bore with a long stream of hot gas, and this long-&pplied heat 
melts away the metal of the gun. Erosion is, therefore, a tempera- 
ture effect, rather than an effect of mechanical energy. Stop the 
flow of the hot gas, and the erosion would cease, for this is not so 
much due to the motion of the gas as becausé of that motion which 
permits a long-continued supply of heat at one locus. This is а 


. different matter entirely. Cold gases not charged with dust would 


probably erode slightly, or not at all. The erosion of a stream of 
hot gasis similar to the action of a very fine jet of hot water upon 
a large block of ice. This will cut deep grooves in the ice. A 
mere stationary film of hot water would assume the temperature of 
the ice. І 


Electrolytic Oxidation of Anthracene.—A. Fontana 
and Е. M. Perkin have described (Elektrochem. Zeits., 1904, xi, 99) 
an electrolytic process for the oxidation of the coal tar bydro- 
carbon anthracene into anthraquinone (which is the intermediate 
product in the usual chemical method of preparing the Turkey-red 
dye, alizarine, from anthracene). The electrolyte is a solution of 
10 grammes of anthracene in 550 ос. of acetone and 100 cc. of a sul- 

huric acid containing 40 се. of the strong acid, and 60 ос. of water. 
Iris liquid becomes clear when warmed. With the aid of platinum 
electrodes, a current of electricity (but no measurements are re- 
corded) is passed through the bath for a somewhat longer time than 
is necessary for the oxidation: the whole is left standing over night, 
when a large quantity of anthraquinone separates. A lead anode 
gi ves a better yield, but the product is always very dark in colour. 
The cathode should be kept іп a state of rotation. Among possible 
carriers of oxygen, the authors have only obtained satisfactory 
results with potassium bichromate, maganates, or permanganates, 
and cerium sulphate, the — compounds being the best. 
The process works equally well in the presence or absence of a 
diaphragm. 

Supply of Platinum.—Our New York namesake says 
that in view of the constantly increasing demand for platinum and 
the limited supply, the source being almost entirely restricted to 
the Ural Mountains, in Russia, it is very probable that the price 
pot increase. The Russian-Japanese war is beginning to have its 

ect.” 

India- Rubber Production and Prices.—The Hamburg 
firm of Hecht, Levis & Kahn have iseued statistics relating to the 
production and price movement of rubber during recent years. 


© ges " Liquid Fuel and its Combastion.” Constable а Co. 


The figures, as quoted by the Frankfurter Zeitung, show that the 
total world's production of rubber amounted to 61,759 tons in 
1903-4, as compared with 55,603 tons іп. 1909-3, while the total 
consumption reached 59,666 tons, as against 55,276 tons In 
Europe alone the arrivals comprised 33,027 tons, as compared with 
29,268 tons, and the deliveries represented 26,236 tons, as against 
31,047 tons, while stocks declined from 3,110 tons to 2,996 tons. 
The supplies of Para rubber, which only amounted to 19,730 tons 
in 1893-4, advanced to 22,315 tons in 1896-7, 27,640 tons in 
1900-1, 29,800 tons in 1902-3, and 30,580 tons in 1903-4. In regard 
to prices, the diagram prepared by the Hamburg firm indicates that 
the highest level in the four years ended with 1903, was attained in 
September, 1900, when the quotation was 4s. 32d. The 1900-1 
campaign ended with a price of 3s. 94d., dnd that of 1901-2, with a 
quotation of only 2s. 114d. In 1902-3 an upward movement took 
place to За. 11d., and in 1903-4, the price fluctuated considerably. 
The highest point of 4s. 11d. was reached in May and June and closed 
at 4s. 94d., as compared with 3s. 114d.,and 2s. 114d. in the corre- 
sponding months of 1903 and 1902. 


Mechanical Draught for Boilers,—Mr. W. Yates, 
who presented a paper on this subject at the sammer meeting 
at Liverpool of the Institution of Heating and Ventilating 
Engineers, commenced with an introduction on general prin- 
ciples. At the end of the paper some acknowledgment is 
made to Mr. Snow for culled extracts, but there is a good deal in the 
paper which we seem to have read before by another writer, for 
which no acknowledgment is tendered. The remainder of the 
paper contains descriptions of fan-draught installations, showing 
position of fan relative to driving, &c. The advantages of 
mechanical draught are dwelt upon, especially in regard to the 
reduction of first cost as compared with chimneys, and generally 
the paper is a useful statement of the advantages of fans, as com- 
pared with chimneys. 


Third Rail Accidents.—“ Landowner,” writing to the 
Times regarding the Board of Trade reports which appeared in our 
last issue, says that these "appear to deal chiefly with trespassers,’ 
and he prcceeds :—'' Their recommendation that special precautions 
should be taken at the points where trespassing is habitual is good 
so far as it goes, but there are other cases which should be con- 
sidered. (1) Children wandering in search of wild flowers (they 
scarcely come under the head of trespassers), who are ignorant of 
the danger they incur and do not, or cannot, read notice boards. 
(2) Passengers, in case of an accident, having to scramble out of tbe 
carriages as best they can. (3) Cattle aud horses straying on the 
railway in consequence of broken fences, or gates being left open. 
There was a case a few days ago of a horse being killed from this 
cause near Wallsend. (4) Dogs belonging to farmers and shepherds, 
cattle and sheep being moved across the railway, and straying along 
the line. (5) All game and hounds crossing the railway." The 
writer concludes that to satisfy the public the live rail’ must be 
protected throughout the entire length of the railway." 


Steam Roller v. Tramear. — A collision between a 
steam roller and an electric tramcar would hardly add to the beauty 
of either, and we should, а$ least, expect that the car would be the 
greater sufferer. Yet exactly the contrary was the case recently on 
the Leeds and Wakefleld Light Railway, when one of the cars on 
the newly-opened lines came into violent collision with a steam 
roller. The roller was reduced to & hopeless wreck, while the car 
received only superficial damage. The result of the accident 
demonstrates in а remarkable manner, the strength and stability of 
the modern electric car. 


A Year's Coal Output.— With the annual statistical 
tables, relating to trade in coal in the British Empire and the 
principal foreign countries for 1903, Mr. Н. Llewellyn Smith, 
in his general report, gives a table showing that the produc- 
tion of coal in the five principal coal · producing countries of the 
world in 1901, 1902, and 1903, was:— 


— —— — — ——— 


United : United 

Years. Kingdom. Germany. Franco. Belgium. States. 

Tons.“ Tons. Tons. Tons. Tons.“ 
1901 .. .. | 219,047,000 | 108,639,000 | 81,634,000 | 22,213,000 261, 847, 000 
1902 .. .. | 227,095,000 | 107,474,000 | 20,865,000 | 22,877,000 269,277,000 
1903 .. .. | 200,884,000 | 116,688,000;| 34,818,000; | 28,912,000; i 820,963,000 


* Tons of 2,240 lbs. t Metrio tons of 2,204 Iba. $ Provisional figures. 


Export figures for the United Kingdom, Germany, and the United 
Btates (provisional only) are given for 1903 as follows:— 


— Imports, Exports. | pata 
x тС | 
Tons. Tons. | Tons. 
United Kingdom .. ee 8,000 63,806,000 68,802,000 
Germany .. .. ee 7,284,000 90,808,000 | 18,524,000 
United States T oe 8,358,000 8,812,000 | 4,964,000 


The total exports of all these three countries in 1903 were the 
greatest recorded, but the net exports of the United States were not 
so great as in 1900 or 1901. 


(£104) ; shift engineer for Ipswich (890); an assistant book- 
for U.D.O. (£00 rising, to £130); engineer 
Loughborongh (35s.), also fitter driver (86s.), 
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Electrolytic Recovery of Tin from Scrap.-—A process 
bas been worked out by Н. W. Hemingway for the above purpose, 
which runs as follows:—The tin is stripped in an acid solution of 
ferric sulphate, or in а solution of sodium nitrate to which some 
sulphuric acid has been added. The metal is then thrown down 
electrolytically with an iron anode and a copper cathode. The 
solution of ferrous sulphate which results can be oxidised again by 
the action of sodium nitrate and sulphuric acid at а temperature of 


60° C. The compounds of nitrogen liberated are converted into 
nitric acid. 


Motor-Cars.—A Parliamentary return just issued relating 
to motor-cars shows the nufnber of motor-cars, distinguishing motor- 
cycles from other motor-cars, registered by each registering authority 
in the United Kingdom under the Motor-car Act, 1903, up to 
January lst, 1904, and April lst, 1904, respectively. The total 
number of 'motor-cars registered up to January let, 1904, was: 
Motor-cycles, 5,121; other cars, 8,400; total, 13,521. Up to April 
1st, 1904, motor-cycles, 16,534; other cars, 14,887 ; total, 31,421. 


The McMurtrie Electric Timing Clock.—A new electric 
timing device, invented by Mr. A. L. MoMurtrie, of Baltimore, Md., 
was used for the first occasion for the timing of the automobile races 
at Long Branch, N. J., on Monday, August 15th. 
electric clock is an arrangement of comparatively simple electro- 
magnetic mechanism. The apparatus is mounted on a board about 
3 ft. square. Under the operator’s left hand is an ordinary tele- 
phone connection, and at the right are five stop-watches ih а row 
in front of a similar number of plungers fitted with hard rubber 
heads. The rest of the board is occupied by three relays, the 
distributing device, a timing key and switches, the necessary 
batteries being stowed away beneath. The manipulation of a key 
at the starting point, which may be at any distance from the record- 
ing apparatus, so long ав а circuit can be established, starts all the 
watches simultaneously, and any watch, according to prearrange- 
ment, can be atopped when the car passes the quarter-mile, the half, 
the kilometre, the three-quarter and the finished, or any other 
distances that may be selected along the circuit wire, only one 
circuit being needed for any number of successive observation 
points. If desired also, any namber of watches can be used instead 
of five. 

The distributor is essentially a brass wheel about 10 in. in 
diameter, placed horizontally in a small box. The spokes of this 
wheel—if spokes they may be called—are each pierced with 10 
contact holes, into which fit movable brass plugs, and the plugs can 
be arranged in a great number of possible combinations, according 
to the number of the observation stations and the number of stop- 
watches. Assuming that the conditions of a race are as indicated 
above, one of the spokes is fitted with five plugs, and the signal 
from tbe starting point of the race sends to the distributor a current 
which moves the wheel forward, flows through the plugs and starts 
the watches. When the operator at the quarter-mile sees the 
leading car approaching, he presses his key ; this key operates the 
distributing relay on the board, and brings forward a second spoke 
on which is a plug corresponding with the first watch. This move- 
ment of the wheel closes a circuit which operates a second relay, 
and in turn sets the spring of the watch plunger. As the car passes 
the mark at the quarter-mile, the observer lifts hie finger from the 
key and breaks the circuit, which in turn releases the plunger spring 
and instantaneously stops the watch. The signals are given in the 
same manner at the other distances. A third relay is attached to 
the apparatue, and can be used for firing a pi:tol, so that timing can 
be accomplished by the older method. For the Long Branch teats, 
an ordinary telephone circuit was used for the timing signals. The 
telephone was used for speaking all the time the signals were being 
given, and the results were telephoned back from point to point the 
instant the watches gave their indications. 

An additional attachment to the apparatus is a steel tape, which 
can be stretched across an automobile track about 3 in. from the 
ground. The tape is kept steady by а set of special springs, and А 
movement of ү, in. will cause the. tape to close a recording circuit, 
$2 that when the tape is used the timing of a race is absolately 
automatic as far as the leading car is concerned ; but, as at present 
arranged, the time for the secund or any succeeding car can only be 
taken by resetting the distributor after any particular watch is 
stopped. In automobile races, the time for the leading car is, of 
course, the most important, and the times of the following cars 
could be easily taken by band from point to point with inde- 
pondant watches, started simultaneously with the electric recording 

gnal. 
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OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
ELECTRICAL Review posted аз to their movements. 


Central Station Engineers.—At a meeting of the 
Heckmondwike U.D.C. on Monday, it was re that the elec- 
trical engineer, Mr. G. Н. CanTEB, had withdrawn his resignation 


оз the terms of the resolution passed at the previous meeting, viz, 


Baat bis salary be advanced from £200 to £260 on condition that he 


The MoMurtrie 


remained with the Council two years. Ав previously stated, Mr. 
Carter had secured the post of electrical engineer to the Acton 
(Middlesex) U.D.C. 

The members of the electrica] department of the Sunderland 
Corporation made a presentation on Saturday to Mr. W. A. 
Тномрвон, who is leaving to take up a position at Tynemouth. 

On the 16th ult. Mr. Е. A. Вонр, chief assistant at Ilford, was 


appointed resident electrical engineer to the Heston and Isleworth 
Council. 


Electric Tramway Officials.—On Monday evening, at a 
meeting of the Huddersfield Tramways Committee, it was resolved to 
place on record the Committee's appreciation of the faithful, efficient 
and valuable services of Mr. H. N. THOMAS, the general manager, 
together with the desire of the Committee to congratulate him upon 
having obtained a similar appointment at Durban, and to wish him 
health and success there. On behalf of the Committee, the Mayor 
(Alderman В. H. Inman) presented a pieos of silver plate to Mr. 
Thomas, to which the chairman said every member of the Com- 
mittee bad subscribed. - E 

The Tramways Committee of Huddersfield T.C. on Monday 
appointed Mr. R. Н. WiQiLEINSON, general manager of the Oldham 
Corporation Tramways, as tramways manager at a salary of £350 
per annum. | 

At a meeting of the Belfast Corporation Tramways Committee on 
the 29th ult, Mr. Аирвву NANCE, the present manager of the 
tramway, was nominated by a majority to continue the management 
after the Corporation takes over the system. 


General.—Our Durban correspondent reports that Mr. 
J. HuBERT Davies, of the firm of Messrs. Hubert Davies & Spain, 
electrical engineers, of Johannesburg and Durban, recently left for 
England, with a view of opening a buying house in London. 

Mr. G. R. DRuwMOND, A. M. L. E. E., has resigned the appointment 
of electrical engineer to the Bombay, Baroda and Central Indian 
Railway, and has taken up an appointment as electrical and 
mechanical engineer to the Birkaneer State, Rajputana. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


D. P. Battery Co., Ltd. (44,084).— This company’s annuel 
return, dated August 8rd, has been filed. The entire capital of £10,000, in 4,996 
A,“ 4,996 ‘‘ B," and eight other shares of £1 each, has been taken up and paid 
in full. Mortgages and charges: £20,000. 


Mexico Electric Tramways, Ltd. (56,932).—This company's 
annual return, dated June 28rd, has been filed. The entire nominal capital of 
£1,000,000, in 500,000 ordinary and 500,000 preference shares of £1 each, has been 
taken up. £500,000 has been received in respect of the preference shares, and 
800 is considered аз paid on the ordinary. Mortgages and charges: 

7 * 


Thomas Parker, Ltd.  (40,973)— Tbie company's annual 
return, dated July 16th, has been filed. The entire nominal capital of £75,000, 
in 7,600 shares of £10 each has been taken up. £10 per share has been call 
up on 5,750, and £57,600 has been received. £17, is considered as paid on 
1,750. Mortgages and charges: £60,000 


Northern Counties Electricity Supply Co., Ltd. (67,924).— 
Issue on August 10th of £40,000 5 per cent. mortgage debentares, part of series 
created February 18th, 1904, to secure £100,000. Property charged: the com- 
pany's undertaking and property, present and future, except uncalled capital. 

oldera: J. D. Milburn, Queen Street, Newoastle-on-Tyne, and the York City 
and County Banking Co., Ltd., Newcastle-on-Tyne. N 
issued of same series : 296,100. 


Hodge & Co., Ltd., gas and electrical engineers, London (78,567). 
A first mortgage Aebentare, dated July 27th, 1904, to secure £260, charged on 
the сорау к undertaking and property. present and future, except uncalled 


ари, been registered. older: D. 8. Hodge, Down Hall, Bradwell-on- 
еа, | 


о trustees. Previously 


Bath Electric Manufacturing Co., Ltd. (78,083).—Iesue on 
August 17th of £1504 per cent. debentures, part of series created July 19th, . 
1904, to secure £1,000, charged on the company's undertaking and property, 


including uncalled capital (if any). No trustees. Previously isaued of same 
series, £500. 


Edmundson’s Electricity Corporation, Ltd. (52,013).—An 
acknowledgment of indebtedness, dated August 19th, 1904 (supplemental to а 
trust deed dated July 10th, 1899, and four deeda of acknowledgment dated 
respectively April 27th, 1900, August Ist, 1901, November 14th, 1902, and 
September 28th, 1908, securing debenture stock to an amount not exoeedi 
three-fifths of the paid-up capital for the time being) has been registered. 
Property charged: 180 first mor debentures of £100 each of the Winchester 
Electric Light and Power Co., Ltd., 150 similar debentures of the High 
Wycombe (Borough) Electric Light and Power Co., Ltd., 200 similar debentures 
of the Salisbury Electric Light and Зарри Co., Ltd., 150 similar debentures of 
the Ventnor Electric Light and Power Co., Ltd., 100 similar debentures of the 
Bromley (Kent) Electric Light and Power Co., Ltd., 40 similar debentures of 
the Woolwich District Electric Light Co., Ltd., 50 similar debentures of the 
Chislehurst Electric Supply Co., Ltd., 40 similar debentures of the Newmarket 
Electric Light Co., Ltd., 50 similar debentures of the Alderley and Wilmslow 
Electric Bupply Co., Ltd.,and the company’s undertaking and general assets, 
present and future. Trustees: J. Bailey, 102, Eaton Square, S. W., and the 
Anglo-American Debenture Corporation, Ltd., 75, Lombard Street, Е.С. Total 
amount of debenture stock previously issued: £800,000. (Note: The last 
return gives capital paid up in cash as £634,000; considered as paid, £66,000.) 

This company'sannual retura was filed on August 19th, when 70,000 ordinary and 
7,000 preference shares had been taken up out of a nominal capital of 
£900,000 in 70,000 ordinary, 70,000 preference, and 20,000 reserve shares of 25 
each; £5 per share has been called up on 70,000 preference and 56,800 ordinary 
shares, resulting in the receipt of £634,000; £66 is considered as paid on 
1 | 


ordinary sbares. Mortgages and ch геш, £305,772. 


Bath Electric Manufacturing Co., Ltd. (78,083),—1ssue 
on SEA a e 2100 дереп 3 5 of 33 July 19th, 1 4055 
secure £1,000, с an tbe company's unde g and pro ‚ inclu 
uncalled capital. “No trustees, Previously issued of same — #450. 
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Moelline Co., Ltd., electrical and general engineers, London 
,689).—Issue on Auguet ard of £635 debentures, part of series authorised 
турма, proper айша Re sete T ober Ne tm 
L] un , с. esent ture. о вез. 

Previously issued of Seine реса £12,515. UMS zx 


* 


ELECTRIO TRAMWAY ACCOUNTS. 


Somm 11 months ago we had occasion to com- 
ment on the returns of these tramway under- 
takings, as they were then comparatively young 


Newcastle-on- 
Tyne and 


Portsmouth to electric traction, but obtaining excellent 
Corporation results therefrom. | 
Tramways. The results of another year’s operations amply 


justify the expectations then held out. New- 
castle has increased its mileage and services, and Portsmouth has 
similarly dispensed with its last horse car; in the former city the 
total average working expenses show an increase per car-mile, due to 
the heavier items for rates, taxes, and maintenance and renewals, 
while the items for financial charges and revenue per car-mile are 
nearly stationary ; in the southern undertaking, average working 
expenses are fractionally higher, but are more than balanced by the 
reduced average of the financial charges; here, however, reduced 
earnings per car-mile, though still above the average, have pulled 
down the balance somewhat, compared with the previous year. The 
surplus remaining, bowever, is a very satisfactory one. 

Both undertakings generate their own power, not, however, exclu- 
sively for their own traction purposes; Newcastle, with 
works costs of ‘36d. per unit, and Portsmouth at ‘55d. per 
unit, and this no doubt assists them in obtaining the very 
creditable results which they achieve under conditions demanding 
frequent and extended services. The results, in tabulated form, are 
as follows :— i 


NEWCABTLE-ON-TYNE CORPORATION TRAMWAYS. 


For 12 months ending March 25th. 1904. 1903. 
Length of route ... $us jas Gai 23 19 miles 
Total length of track vis ET 45 383 „ 
Average number of cars in use 165 140 
Car-miles run ... sss s 4,059,907 3,379,119 
Passengers carried per annum... 39,715,120 | 33,474,122 
Capital expended to date , &1,054,493 £903,594 
Traffic receipte ... m ise £180,631 £150,334 
Total 55 kis "T ees £185,028* £153,822* 
Working expenses й: oye ..| £121,558° £89,313* 
Gross profit (x ues e dea £63,470 £64,509 
Income рег car- mile. " 10 94d. 10°93d. 
Working expenses per car-mil 719d.j 6:35d. 
Interest and sinking fund car-mile 3 05d. 3 04d. 
Total expenses per car-mile ... 10:244. 9:39d. 
Profit or loss per car-mile А T 70d. +1°54d, 
Cost of energy per car-mile T 58d.“ 62d.“ 
Average fare per passenger T 11d. 1°084. 

- » Charged per mile ae — — 
Revenue per mile of route ES, 045“ 48, 096. 
Expenditure per mile of route 45, 285 44.700“ 
Total units used РЕ ‚ | 7,757,885 6,063.570 
Units used per car-mile 191* 1:79* 
Percentage of working ex'es to receipts 66 % | 58 % 


* Includes publio arc lighting. f 7:004., excluding proportion of costs oh 
Able to street lighting. s , g Proportion of costs charge- 


PROFIT STATEMENT. 


Interest on loans ... я T ies s.. £28,896 
Sinking fand... T 928 iei «ss .. 22,638 
Surplus on year's working ... -— ost .. 11,936 

Gross profit 5 d . £63,470 


The surplus. was applied in conjunction with a balance of 47,677 · 


from the previous year as follows:—415,000 to repayments to city 
fand and the balance of £4,612 carried forward. The general 
manager and engineer is Mr. A. E. Le Rossignol. 


POBTSMOUTH CORPORATION TRAMWAYS. 


1904.7 


For 12 months ending March 31st. | 1903.* 
Length of route... ids n ee 144 | 144 
Total length of track a Я 984 283 
Average number of cars in use ыз | 81 80 
Car-mile run ... ке Ре - 1,828,193 1.628,749 
Passengers carried per annum... ‚ 18,204,426 | 16,355,692 
Oapital expended to date | £634,408 £620,238 
Traffic receipts ... :di Se is £87,266 £74,474 
Total receipts... sia ats es £92,917 £77,804 
Working expenses 0 - a £43,427 £36,961 
Gross profit CEN ES £40,843 


. — 


Income per car - mile . 12:194. 12 37d. 
Working expenses per car-mile РР 57d. 544d. 
Interest and sinking fund per car-mil 4 39d. 4°63d. 
Total e percar-mile ... "m 10094. 10:124. 
Profit or loss per car-mile  ... .| +2104. +2 25d. 
Cost of energy per car-mile ... sie 554. 76d. 
Average fare per passenger 1:144. 114 
Revenue per mile of route £6,408 £5,790 
Expenditure per mile of route £2,995 £2,543 
Total unite used -— .. | 2,695,605 1,778,266 
Unite used per,car-mile : '97 1:03 
Percentage of working ex'es to receipts 467% 44 % 


1 Includes 497 miles horse traction. * Includes 42,494 miles horse traction. 


Prorit HTATEMEN?. 


А 1904. 
Interest on loans sag -T jus ecc *. £18,343 
! Binking fund ... аз бул Au we . 15,119 
Surplus on year's working ... ... — 16,028 
Gross profit - T Е eos £49,490 


The year's surplus was added to the reserve fand, which now 
amounts to £22,993. Mr. W. R. Bpaven is the general manager. 


Д 


CITY NOTES. 


Chatham and District Light Railways Co. 


Tui company held its meeting at 83, Cannon Street, E. C., on 
Wednesday, Mr. A. R. Monks presiding. The directors’ report for 
the half-year ended June 30th, 1904, which was adopted, stated: 


The result of the half-year's working is as follows:— 


Receipts ee oe eae se ee ee oe ee 


oo £14,972 17 2 
Expenses ee ee ee ee ee ee ee 


11,215 8 4 
£3,157 8 10 
Add balance brought forward from December 31st, 1903 .. 656 6 9 


£4,813 15 7 
Less interest on debentures oe .. £1,000 0 0 
Interest on Lloyds’ bonda .. . 488 6 6 
— — 1.488 6 6 
42,895 9 1 


Of this amount: 
£206 610 has been written off as per revenue account. And the 
e recommend that the balance be disposed of аз 
ollows :— 
1,875 0 0 to dividend at the rate of 5 per cent. annum on the pre- 
ference shares for half-year ended June 80th, 1904. 
145 2 8 to revenue new account. x 


£2,825 9 1 


In submitting the accounts, the directors are pleased to say that the receipts 
continue to show progress. It is proposed to te off the cost o! the aban- 
doned Weatcoart Street route in five years, and, as will be seen, £205 бе. 10d. 
has been written off same in the accounte for tbe past half-year. The doubling 
of the track at Chatham Hill, referred to in the previous report, has been com- 
pleted. The Corporation of Rocheater having decided to proceed with the con- 
struction of certain of their lines, the company are placing orders for construc- 
tion of the line from Railway Street to connect with New . The direetors 
recommend that the dividend on the preference shares be paid on September 

st next. | 


Bury, Rochdale and Oldham Tramway Co. 


Тнв report for the half-year ended July 31st last, to be submitted 
at the meeting at Manchester to-day, shows a gross profit of 
£2,651. The directors recommend the addition of £1,307 to deben- 
ture interest fand, which, with the sam of £15 balance brought for- 
ward, enables the payment of £2 11s. 8d. per cent. per annum, and 
leaves £13 to be carried forward, and the appropriation of £1,344 
as dividend for the shareholders, which, with £35 balance brought 
forward, enables the payment of 6} per cent. per annum, and leaves 
£14 to be carried forward. As regards the sale of the company’s 
undertaking, since the issue of the last report an arbitration of the 
whole of the company’s property has taken place, Mr. H. Graham 
Harris being the referee appointed by the B. of Trade. His award 
was made known on 13th ult., and on the same date the directors 
informed the shareholders that the sum awarded (exclusive of 
£3,600 for street improvements, which was then їп dispute) was 
£159,075. With regard to the £3,600, the purchasing authorities 
made a proposal to pay a portion of the amount by way of com> 
promise, but the directors held that the company was entitled to 
the full amount, and were unable to accept the p l The 
authorities have since intimated that they will pay the whole of 
the £3,600. With regard to the company's tramway in Whitefield, 
it was stated in the last report that owing to tbe differences which 
bad arisen with the D.C. of Whitefield, the tramway in their dis- 
trict would not be incladed ín the arbitration. Those differences 
were subsequently amicably arranged, the Council agreeing to pay 
to the company the sum of £350, and the tramway in Whitefield 
was accordingly included in the arbitration with the rest of the 
company’s undertaking. This sum of £350, added to the award of 
Mr. Grabam Harris, makes a total of £163,025. The directors are 
unable to say whetber the sale will be com within three 
months from the publishing of the award, but, if nof, the putobase 
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money will, after the expiration of that od, carry interest at 
the rate of 5 per еше рт annum, which interest will take the 
place of £5,300 now receivable in lieu of profits on working. 


Chilian Electric Tramway and Light Co. 


THE report for 1903, presented at the meeting held on August 24th, 
shows, after payment of interest due on loan account and other 
charges, a balance to credit of £1,946. From this is deducted the 
debit balance brought forward from the previous year of £324, 
leaving a net balance to the credit of profit and loss account of 
£1,621 to be carried forward. During the twelve months a net 
profit on the operation of the tramways was made of $512,195, from 
which was written off the sum of $179,469, being for amortisation 
of the horse account, and sundry incidental expenses in connection 
with construction outlay. The net profit for 1902 was $271,058. 
The above large amortisations, being of an exceptional character, 
will not reappear in future accounts. The number of passengers 
carried was 52,427,358, an increase of 7,251,442. During 1903 the 
electric lighting department earned а net profit of $179,723, against 
$113,390 in 1902. This result, although showing an advance on the 
previous year, still falls far short of the expected development of 
the lighting business, which the directors hope yet to realise, the 
capacity of the plant being far in excess of the present conaump- 
tion. As indicated in last year's report, the capital of the company 
was increased.by the creation of £100,000 additional 6 per cent. 
cumulative preference shares, ranking pari passu with the existing 
e shares. £50,000 of the above shares have since been 
issued. 


Fire-Resisting Corporation, Ltd. 


AT the statutory meeting held on Tuesday at the Cannon Street 
Hotel, Mr. Е. М. Fox, the chairman, said that the works at Fulham 
continued to be very busy treating wood for the new electric 
carriages of the Metropolitan District Railway Co. They had in 
hand sufficient orders in this department to keep them fully em- 
ployed for several months. The margin of profit for the same was 
emall, but the directors were ir hopes that, when the advantages of 
the wood became better known and its merits were thoroughly 
appreciated, they would be able to raise the price above that which 
was now being charged. The plant which, during the last few 
months, they had been erecting at tbe works of a large French car- 
building,establishment, was now, well advanced. ` 


Angus Electric Light and Power Co. 


Ат an extraordinary general meeting held on Monday, it was decided 
to alter the name of this company to the North of Scotland Electric 
Light and Power Co., Ltd., to iucrease the ordinary share capital 
to £100,000, and to issue £25,000 of debenture stock. These im- 
portant steps have been taken in view of arrangements being made 
for taking over the provisional order for supplying electricity to 
Inverness. The increase of capital was imperative, owing to the 
Inverness developments, and the extensions recently carried out 
and in contemplation in Montrose and Brechin, where the com- 
pany, under its former title, bas made excellent progress since its 
inception. 


W. T. Henley's Telegraph Works Со. — The directors 
have declared an interim dividend on the ordinary shares at the 
rate of 10 per cent. per annum, less income-tax, for the half-year 
ending June 30th last, payable September 2nd. This compares 
Mos an interim dividend at the rate of 12 per cent. per annum 
ast year. 


. Change of Name.—The County of Surrey Electrical 
Power Distribution Co., Ltd., of Donington House, W. C., has 
changed its name to “The South Metropolitan Electric Tramways 
and Lighting Oo., Ltd.” 


Stock Exchange Notices.—The Committee has ap- 
pointed a special settling day as under:—Wednesday, September 
7th: North Wales Power and Traction Oo., Ltd.— 34,100 of 
£5 each, £4 paid, Nos. 1 to 34,000 and 37,401 to 37,500; and has 


also ordered the undermentioned to be quoted in the Official List:— . 


Metropolitan District Railway Co.—£500,000 4 per cent. perpetual 
debenture stock, in lieu of the scrip now quoted. 


Hardy Patent Pick Co.—The report for the year 
ended June 30th states that the profits amounted to £7,011, and 
with the balance from the previous year, there is an available total 
of £8,005. A dividend of 24 percent. is recommended on the 
ordinary shares, leaving £2,259 to carry 
depression in the coal and other mining industries, the sales were 
considerably less than in the previous year. 


A Private Issue,—The Morning Post, in ita City article 
for August 30th, states that without any publio announcement an 
important issue of debentures has been placed among some of the 
insurance companies and finance houses in the City :—' Money was 
wanted for the provision of the new electric power station at 
Chelsea, which is to supply current to the Metropolitan District 
and others of the electric railways that are to be. To meet the 
necessary requirements, 4750, 000 4$ per cent. debenture bonds in 
a new company, with a currency of 10 years, have been placed 
at 96. No underwriting commission was paid, and the support of 
the public will, we understand, not be sought" — 


forward. Owing to the 


STOOKS AND SHARES. 


Wednesday Evening. 
Бір of part at least of their political anxieties, the Stock Exchange 
markets step more cheerfully into the new month. The war, of 
course, remains the principal bugbear, as regards an increase both 
in speculation and investment. But with the practical conclusion 
of the holiday season, the City finds a less pessimistic tone abroad, 
and purse-strings show a loosening that already makes its influence 
felt upon stocks and shares all round the House. Electrical 


. securities are remarkably apathetic this week, but since the majority 


of their prices remained steady through the dullest time ín other 
sections, it may be that their turn to take an active share in business 
will find itself postponed for a week or two. As a matter of fact, 
business, while certainly better, is still confined to narrow circles. 

By one of their sudden changes of fortune, Home Railway stocks 
have shot into favour, prices in this department being substantially 
higher on the week so far as the steam rails are concerned. But 
Metropolitan Consolidated is 2 better at 933, and the Surplus 
Lands stcck stands now at 74. Districts put on 1} at 38; the buy- 
ing is reported to come from inner circles, which would like to see 
theistock better before the electrification, so that any public buying 
enoouraged by the event will not get in at toocheap a rate. Great 
Northern and City have risen another ] at 42, at which business was 
done the other day. The escrip certificates of the Great Northern, 
Piccadilly and Brompton line are 93 for the £10 shares. City and 
South London Ordinary stock stands at 41, at which price there are 
buyers in the market. Central London stocks have not moved. 
Underground Electric 5 per cent. profit-sharing notes remain 
about 973. ö 

Details have commenced to leak out with reference to the com- 
pany that bas been formed to run the Chelsea station, from which 
tome of the electrified lines will draw their power. The public are 
not in this deal, and we understand that the three-quarters of a 
million pounds in 44 per cent. 10-year Debenture bonds, issued at 
96, have all been raised privately. Until we have the papers, it is 
impossible to criticise the nature of the security ; but from what we 
learn, and, inferentially, from the subscription of the fall amount 
by private sources, we should say that the bonds are excellent. We 
have heard a little disappointment expressed at the absence of 
underwriting, but this is a good feature rather than the reverse. 

In the electrical supply group, the only notieeable change is a 
rise of 10s. in Bt. James’s and Pall Mall Ordinary, which leaves them 
at 15. On several recent occasions attention has been directed to 
the hardness of the market in these shares. There is a little 
business doing in Metropolitans round about 163, equivalent, of 
course, to 22}, allowing for the return of capital. This is practically 
the highest price the sbares have reached, although in 1898 the 
quotation touched 212. For recent years the low-water mark was 
recorded in March, 1893, when the shares could have been bought at 
5%, the company for that year paying a dividend of 24 per cent. 
The comparison of Metropolitan Electric prices lures one on to 
recalling how City of London Ordinary rose to 304 in January, 1898, 
although the dividend for that year was no more than 6 per cent. 
Only eighteen months after, the dramatic drop occurred which left 
the shares at 10}, a fall of £15 10s. occurring within three months. 
But reminiscence, given a free rein, is apt to become a nuisance. 
Charing Cross are } better at 8, Urbans have also risen, 1 to 5, and 
so have London Electrics at 13. | 

Henley's are quoted ex the interim dividend at the rate of 10 per 
cent., and continue a firm market at 11 xd. British Insulated Wire 
are still cum. their recently declared dividend at the rate of 8 per 
cent. A drop of 3 points has reduced Crompton Debentures to 
924; the quotation has been a trifle unsteady for some time 
past. British Westinghouse Preferenoe hug 3 very closely, and 
Thomson-Houston 44 per cent. Debenture at par is just ex interest. 
A slight rise in Babcock & Wilcox Ordinary makes the price 3}, the 
Preference being 13.  Willans & Robinson Ordinary are 24, the 
Preference 3j, and the 4 percent. Debenture stock 774. Brush 
Ordinary weakened { to 10s. middle. 

At 8 Anglo-American Telegraph Deferred is 4 better, making 15e. 
improvement in a fortnight, and the stock has advanoed a 
point to 483. The animation in the Yankee market still continues 
to bea Btock Exchange feature, although the public on both sides 
of the water are really doing very little. Eastern Extension Pre- 
ference regained its point fall of last week, and the Ordinary issues 
of the Eastern companies retain their advances. Western Tele- 
graph 4 рег cent. Debenture has risen 1 to 1014, and a similar rise 
in West India and Panama 5 per cent. Debentures brings the bonds 
to a similar price. Telephone varieties are unaltered on the week. 

Traction properties are somewbat inactive. Anglo-Argentine 
Trams Ordinary and Preference continue to find supporters at 64 
and 5j respectively, and Auckland Debenture changed hands at par 
last Tu . Metropolitan Electric Trams 4} pet cent. Debenture 

= polati w par, and а few Utders tame into the market in 
Beitish on Beoond Debénture, the price being about 
95), The stock carries 4j per cent, interest. | MF. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Business done 
Present or Dividends for the last Closing Closing week ended 
— un are. e Ju zn. Je. . “sug, Bla 
1901, 1903. 1908. 
67,100 | African Telegraph Do f i % Debs. sé sö съ .. | 100 ER aw 97 —101 97 —10 
25,000 Amason Telegraph eie shares, Nos. 1 to 95,000 О Е 55 f .. uj 
119, 7003 Do. б 965 Debs., Nos. 1 to 1,950 Red. ee ee oe 100 oe „е e 5 жн 
188,840 Anglo-American Telegraph ee ee ee ee .. | Btock | 618. 60/6 61s. 46 — 49 47 — 50 
2. 106, 880 Do, do. 6 % Prei. ee ee ee eo ee Btock 6 % 6 6 % 90 TR 92 90 ч 92 
is Do. йо. N do: Deferred ee ee ee өө ee BIO E 15 3 3s. it a — 
BBB, B00 — al = и n ру 5 $100 |8 ф 8 Pid 110 ig 110 -im 
а . Ster 800 year 4 b. Stock Red. ee ee Stoc ее ee ee — == 
16,000 Oube Telegraph ee iag эө US ee ee ee eo ее 10 4 % 6% 5 % 7 m 8 7 =N 
13881 Do. 10 96 Pref. өө ee ee ee ee зе ees 10 ee ee ee 15 — 16 16 — 16 
))) 0 ĩͤ 
80,000 Do. do. 43 Debs. ee ee ee ee ee 50 ee ee . YR —101 ^ 98 — 101) 
60,7103 | Direct United States Cable 90 8% 8196 з % 10 — 104 10 — 104 
81,800 Direct West India Cable, 44% Beg. , Deb., within Мов, 1 фо 1,200, Red. 100 m m де 99 —101 99 —101 
4,000,000 | Eastern Telegraph, Ord. so Бә s v» ws .. | Stock | *? 96 7 96 7% 126 —181 196 —181 
1,955,568 Do. " . Btock ее ee ee ee ee 100 ee ee ee 6 — 89 87 — 90 
— . and Chins Telegraph A M 8 т: 79 1% 1% 12 — 12 12 — 123 
830,000: Do. 4% Deb. Btook „ | Stock * D. . | 108 —106 108 —1°6 
890,000 | Hastern & South African Tele. 4% Mt. Mt, Db., Nos. 1 $0 8,000, red. 1900 100 s © ve 99 —102 99 —102 
100.000 G Сез do. 4 Reg. Mort. Debs. (Mauritius Sub.) 1 to 8, 000 2 "E е 1 A 3 5305 8 Онт 
150,997 lobe legraph an ee ee ee ee ee ee ee i 
180,048 Do. do. 6 & Pref. - өө ee oe "T 10 js vs as 13 14 1 14 
150,000 | Great Northern Tel А 10 15% | 198% 15 254— 964 954 — 964 
64,700 and Bermudas 96 ist Mort. Debs., 12 Rad. 100 И ee ДА 99 —101 99 —101 
„ 17,000 Indo-E Telegra; h e ee ee ee ee ee ee 95 10 1 10 48 — 46 48 — 16 
1,088,808 National Telephone, Pret. Stock .. ee ee oe ee e- | 100 6 * 6 T 104 —106 104 —106 
1,906,061 Do. е Def. ee ee eo ee ee 100 ee 43 5 89 — 92 89 — 92 
16,000 Do, do. 6 Cum. 1s$ Pref, eo eo es ee ee 10 6 6 6 12 — 14 13 т 14 
000 Do. do. l б 95 Non-cum. Вга. Pref., 1 to 350,000 .. "m Ü 6 6 b 5i— bf 53— 5j 
0001 . do. Deb. 8 өө oe ee Stock | 8 84 84 97 — 99 97 — 99 
680,593 Do do. 4 9% Deb. Stock Red. s 5% ae 100 4 4 4 96 101 —106 104 —106 
1,000,000 do. Prov. Certs., 85 96 to bep aid ЗЯ РЕ as э» G T — 67 — 61 
100,000: | Pacific and European Tel., 4 & Quar. Debe, 140 1,800 — .. 100 ds i 97 —100 97 —100 
11,889 Reuter's ee ee ee i % ee e ee f ee ee ee 8 6 % 5 % т 
508 | United Rive" Plate "Telephone j P мое зр 
40,000 Do. до, 2 8 Enei Nos. 1 0 40,000 | 8 б : 2l Bi 44— 
179, 96. Do. do. ee ee Stook ee oe 108 —100 108 —106 
15,000 | West African Telegraph, Share 10 oe 3% 4% — 7 6— 7 
150,000: Wort Сома of America, 4% Debe. 101,500 guar. ‚зу Bras, Sub. Tel, 100 ee 97 — 100 97 —100 
307,980 | Westen Tel Nos. 1 to 907,980 s 85 өө 10 1% 1% 1% 12 — 124 13 — 1? 
15,0000 D» 0 1 Bb. Stoch Rod 1908 ee ГҮ) ee 100 ee ee ee 101 —104 101 —104 
400,000 Do. do, 4 Deb. Stock Bed. se ee ee ee 100 ee в эе 99 —102 100 —103 
68,831 | West India and Panama Telegraph .. ЭР 3 es ee 10 sá es RA i 1— 1 
94,565 Do. do, йо, 6 Cum. lst Pref. ee ee 10 ee ee eo 11 — 6 61— 6 
«4,009 D^, do. do, 6 Cum. ind Pref. ee 10 ee ee e 5 -— 8 5 — 6 
мо, do. do. E Debs., Nos, 1 to 1,808 ee 160 ee ee [22 99 —102 100 —103 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


Ё 90,000 British Aluminium 7 Oum. Pref, . oe ee ee 10 ee ee es 5 — 6 5 — 6 eo 
200, 0008 Do. do. 6 ist Mort, Deb, Stock Red, ee ee ee Stock es os eec 92 — 97 92 — 97 е 
100,000 British Electrio эе ee ee ee ee oe 10 9 % 8 % oe 83— 9j 9 а 
100,000 Do. do. 6% Gam ‚ Pref. өө өө 10 ee eo ee 104 — 11 ха 104— 11 101 
600,001 Do. do. Perpetua) Dehenture Stock — .. ee | Stack v. ae T 116 —119 116 —119 ae 
100,000 F ыны СГ” Stock Red. ee oe ee 100 10 9 oe ° о 94 — 97 oe — oe 954 ee 

es ee ee ee ee өө 6 0 10 8 = 6 . ee 
100,000 Do. do. 6 96 Pref. eo ee ee ee ee 6 > 2 = 65 а e 58 ee 
60:000 “> u, Lindlar & Oo 96 1st Mort. Deb. Red... ee ee ee rt Nil ee eo 101 —104 101 —104 ee ee 
we 09 ee ee ee ee ee ee ee ee ee 15 өө ee 
80,000 q Do. 26 6 Саш, Pref, ee ee ee - өө ai 6 ee ee ult vidi 1 X to 183 ee ee 
106,781 | Brush Electrical Engineering, , 1 to 106,781 .. .. .. .. 3 N Nil Nil 1— 1 i—- i ES - 
150,000 до, Non-cum. 6 % Pref. e e. | 14 | 89% | 6% | 6% 1— 14 1— 14 "i bi 
195.000: do. 5 рер. Stock .. "P ee | Rtock P "A a 96 — 99 94 — 97 xd ae oe 
* 26,0008 Do. do, Perp. 2nd Deb. Stock .. e» | Btook T ee T 70 — 15 70 — 75 oe ee 
86,000 | Callender’s Cable Construction „+ ө» ^e вә oo 6 [3% |15% | 14% 94— 1 93— 1 ee oe 
40,000 Do. do, do. Ü Cum. Pret. ec ee ee өе 6 ee ee ee 8 — 5 — 5 oe 
90,0001 Do. do, lst Mort. Deb. Stock Red.  .. Stock es ae 5 101 —105 101 —105 1024 

8,860,014 | Central London Railway, Ord. В >. ee c» cf ce өө | Stock | 4 4 4 87 — 99 xd 87 — 89 89 87 
494,008 Do. dọ. 4% Pref. Stock. [Stock 4 4 4 100 —102 xd | 100 —102 
494.998 Do. до. е do, ee ee ^ өө ee oe Btook 4 4 4 80 — 83 80 — 82 81 

Ону and бона Hes 1 Байта ‚ оо o оо c» а xu ^ 8 2 pe n Р = 4 à 41$ 413 
86,000 Orompton 9 08. ee ee - ee ee x 

Do, 6 % 1st Mort. ,Debs, to 900 ot 4 and 
e e ee; а аот юн ар. 
wan $ ; 5 Nil Nil ee — oe oe 

17,180 Do. do, и A " shares, 01 ce ее 5 Nil Nil 1— а m 2 oe 
uff, Do. do. Red. 100 ee ее ee Ti — 82 т — 82 ° 
100,000: Do. do. e 100 ae 19 — 53 19 — 53 A 
212,100 | Electric Constraction 130119400 .. e 3 | 6% |6% |4% 1— 1} 1—1 : 
81,890 Do. do, 1 Cum. Pref. 1 to 81 ee ed es 9 eo ee e. 2 — 24 9 — ee 
e2500 | Do. do. 4 4 Регр, 1st Mort. Deb, Stoxx. Stock : ‚96 — 99 96 — 99 m 
95,000 | General Electric Oo. (1900), 5 % Cum. Pref, .. .. .. «| 10 | 592,1 6% 9 — 9% 9— 9 : v 
900.000 Do. do. 4 ort. Deb. ee eo ee ° Stock. 3i oe 98 — 98 98 — 98 ee oe 
900,000 | Henley's (W. T.) Telegraph orks, Ord... .. .. .. v 5 9099, |W% |15% 11 — 12 11 — 12 ja 11 
45,900 до. ° Stock ee 
800, а 


• А period of піве months. t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. I From Manchester Share List. 
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pns те 
Present 
issue, NAME, 
90,000 | Brompton & Kensington кейи Light Sup., Ord., 1 to 90,000 .. 
90,000 1% Cum. Pref. ek 
350,000 | Central Electric Supply 4 X, Quar: Deb. Stook .. Я . s 
60,000 Chere roe and "ка! Eleoctricl у Bupply Р E T ds 
10,000 Cum. Pref.  .. 
40,000 Do: do. a Ону Undertaking N о Сож Pref.  .. 
40,000 do. ee ee ee 
000 Do: do. 4% Deb. Stock Red. ss n SN 
44,486 Chelsea Electricity Supply, ss M а eo T T 
10000 Do. do. Deb. Stock Red. .. А s гз 
70, City of London Electric Lighting, Ота. 40 со vs vs 
40,000 Do. Cum. et., 1 to 40 ee ee ee 
400,000: Do, б Deb. Stock, E Seri. (ie. at 115) all paid. as 
B00,000 Do. $nd De ov. Oerts., all paid vs 
40,000 | Oounty of London е 04 ре ibunt. Ord. 1—40,000 
90,000 Do. do. do. 6% Pref., 40,001—60,000. . 
400,000; Do. do. Deb. Stock E ès "m vs 
950,000 Do. do. Фа Deb. Stock is š. > 
50,000 | Hdmundson's Bleotric Corporation, Ord. Shares RA 3 os 
80,000 Do. о. Cum. Pref. m 
140,000 Do. o. n in Mort. Deb. Btock ss 
31,000 | Ken and кашы El os 
90,000 do. 4 4% Debenture Stock въ 
110,000 | London Eleotrio Bupply Corporation, Limited, Ord. .. "^ we 
49,840 o. 96 Pret, 
260,000 ёо. до, 4 9% 1st Mort. Deb. Stock Red 
000 Майы ын Hlectris Supply, to 100,000. es 
71,106 Do. do. 44% Cum. Pref. 1-71, 106, £8 paid ve 
990,000: Do. Б 1st Mort. Deb. 8took is os 
‚000 Do. do. Mort. Deb. Stock Red  .. $5 
10,869 | Notting Hill Electric Lighting А vs " se 
40,000 | St. James’ and Pall Mall Electrio Light, Ord. : сў В 
90,000 Do. А до. 1 96 Pref. 90,081 to 40,080 
150,0001 Do. do, 84% Deb. #8 
19,000 | Smithfield Markets Electric Supply, Ord. es à 
50,000 Do. do. 4 96 Deb. Stock .. Us 
65,000 | Routh London Eleotricity ва Ora. i» T #6 
100,000 | South Metropolitan Electrio Light and Power, Ord. vs ee vs 
50,000 Do. 7 9, Pref. Vs "e 
100,000 Do. 44% let Deb. Stock ' os M 
80,000 | Urban кено Supply, О. ds га ee vs 
80, Cam. Pref. se ee ee ee 0 
110,000 Westminster Eleotris Supp y, Ord. as we ee T "T 
98,1 Do. do. 5 % Cum. Pref. .. - as s 


CHEMICALS, &o. 
Acid, Hydrochlorio 


50/90 96) 
r Sulphate 
» Nitrate 


a 

а Methylated Spirit . 

@ Naphth Solvent 

а Potash, Bichromate, 


Caustic (15/8096). . 
a Shellac sarki eb jn 


a 160°C). 


a и v o's өө 
а Bod. Oauatio (нына 70%) . 
@ 9 Crystals ee ee 
а „ Bichromate, casks 5 
METALS, &o. 


b Aluminium In in ton lote .. 
" Wire, in ton lots. 
Bheet, in ton саг T 

Babbiit's metal 


$s 
Brass walled m me 
Tube (br 


Quotations 
emi & Oo., "f 


MARKET QUOTATIONS, Wednesday, September 2nd. 


per owt, 
per owt. 
per owt, 
per owt. 


per ton 


Week Receipte for 

Locality. ending the week. 

£ £* 
Aberdeen .. | Aug. 20 | 1,895 | +292 

Bath е 0 ve 94 771 ace 
Birmingham es rT) 27 4.870 —168 
Blackburn ee oe 97 19 759 = 102 
Blackpool .. „ 25 | 2,824 | +888 
РР —Fleetw'd » 27 | 1,859 | +416 
T —Lytham » 25 | 1,157 | 4 870 
Bolton А we 28 | 2,085 | +360 
Bournemouth ex „ 24 | 1,497 | + 58 
Bradford  .. x „ 20] 4,951 | +829 
Brighton >» „ 28 | 1,875 | +283 
Bristol е oe 99 26 4,981 — 49 
: Devonport » 19 599 | +120 
CDudley—8to'rb'ge| „, 19| 961 | + 72 
: Gateshead » 18 968 | + 52 
Gr'n'k—Pt. Glsgw » 19 688 |— 22 
& Oldham— Ashton » 19 684 | — 20 
с Potteries . $3 » 191.472 + 13 
© South Staffs. ee 99 19 711 —9887 
< Swansea „ 19 617 | + 19 
« Wolverham ton.. » 19 414 | + 17 

& Miscellaneous » 19| 4,420 — 

Burnley E „ 27] 1,053 | +183 
Burton-on-Trent . es „ 28 + 7⁵ 
Cardiff - Н „ 20 |] 2,1899 | +101 
Chatham & District н 25 672 | + 9 
Cork ee ee e 90 25 490 -— 180 
Dover КВ zi „ 27 26 | + 7 


Bo 


Latest 


* Bubject to Founders Shares. 


ee 


Week’ 
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Stock Closing Closing Business dons 
or Dividends for the Quotations Quotations week ended 
Share, | ‘last three years Aug. 24th. Aug. Bist. | Aug. Bist, 1904, 
t 1. | 1902. ою i nag dinein Highest.; Lowest 
Б "h 8 1 x — oe ee 
6 dogs k 8 1 104 xd 10:— 101 10 
100 55 С и —109 : Таш 70 
6 0 967 | 10 8 8 x — 3 
b ** R Kee T MET * Pi бү, 5 
5 ee Е ee ee 4: b . ee 
5 e E ee ee 4- 6 H 5 444 oe 
100 55 se ке 102 —104 102 —104 6 à 
b @ 4 
„%%% былк бең 106109, 106, 108 rd as 
10 b б 5 1 0 — 

10 Gd mud EON rer 18 — 14 E 2 
ee Ge ee ec 190 —195 190 —125 еә ee 
100 i EM ИА 102 —105 2 ac н, gm 57 

10 4 4 4 1 4 x x 
10 = > * 11.— i xd 11 — 12 АС ЯА 
ee ee ee ee 105 —108 106 —108 ee ee 
Stock ВИ T ЮЕ 101 к; 101 10 101 0 
5 1 1 q7: 6 — — j га 
ee 8 бы е d 6 — 6i 6 — 64 615 6, 
100 ae ae T 104 8 m =m T Ро 
5 10 10 12 — 1 — oe < 
Btook ‚5 Re piu 104 a н ее ee 
8 ee ee эе 1 ee ee 
б oe oe ee "e 5 — 54 xd бтз өө 
Btock SA ee ix 96 — 99 à ie a is TRI 
10 7 8; 164— 164 x 
NE SE SE SN EC ENIM 
ee oe ee ee 109 —113 109 —118 ee es 
80% % %% | в 14 — 15 M — 15 e Ёз 
10 — — s m 
б 14305 ut 144% м — 6 сж 164 14143] 145 
100 кз i 97 —100 97 —100 н a 
б oe 24% | 4% 21— 8j 41— 8 24 . 
Stock ee ee oe BJ wr p^ R3 —: e" p" ee 
5 eo 1 8 8: — 4 8; ee 
1 eo * * 1— 1 — 1 Ф» ee 
1 e oe в 14— lj 14— 18 xd ee ee 
100 ee ee ee 103 —107 108 —1 07 [E 0o 
6 ee ee e 5 41— £i 4 ео 
6 ese 'à ее 4 ij 41— 1st 121 128 
6 1 12 184% 124— 
5 0 oe ee 6 — = 64 68 6 es 
t Unless otherwise stated all shares are fully paid. _ p 
Weeks 
METALS, &0. (continued), Pus | Deo oc Ine. 
g Copper Sheet T 5 .. рег ton £70 sé 
9 " od. .. рег ton £70 э 
в " (Electrolytic) Bari . рег ton £62 ә 
в " " .. per ton £78 Vis 
8 L1] ry | ee per ton £72 ee 
в " " Н.С. Wire per lb. 73d. T 
f Ebonite Rod "T © .. рег lb. a ös 
f [T] Sheet oe ee ee per Ib, 2 oe 
п German Silver Wire .. per Id. 1/6 ee 
h Gutte-percha fine. s .. рег lb. 87 а 
h India-rubber, Рага fine .. per lb. 4/11 to 5/- dec. 
$ Iron, Charcoal Sheets per ton 18 " 
$ ,, Pig (Cleveland warrants) per ton 42/9 2d. des. 
€ » belg ini according tosize per ton From £11 se 
i » wine’ .. per ton 41/6 to 50j- ee 
1 5 ачай No. 8 ee рег ton 49 15 се 
g Lead, Жай н Ingot 5% ee рег ton £19 2/6 dec. 
ч ii Sheet  .. .. рег ton 411 17s. 6d. e 
2. Manganin Wire No. 98 .. . per Ib. 8- . #9 
g Mercury. .. per bo £7 15 es 
4 к= (ш original cases) mall per 1b. 6d. to 1 / e 
[I] [T] еса рег E 46 8 "P өө 
ge ee per ee 
1 Bronze, plain cas per lb. ly- to 1/34 ee 
b rolled bars & per Ib. 1/- to 1/8 T 
я „ strip &aheet per lb. From 1/1 өө 
o Platinum 24 . рег ов. #4 T 
в Silicium Bronse Y e Wire. | рег e 9d. MA Lid. ө» 
4 Btee ‘a’ eso p n per Y ee 
1? i 9 f ш bare ee ee £16 to £40 eo 
g Tin, Block .. es oe ee per ton „ 80/- inc 
9 Foil .. рет lb. 1/6 
Wire, Мов. 1 to 16 per lb. 1/7 sia 
UA. Anti-friotion Metals bs 
“White Ant brand per ton £49 to £63 oe 
j Yarns, elo Grey Cotton, on "Or в per lb. 8d. ws 
f » 6lea. Flax. А .. рег lb. i is 
u — 8S ply 10 Ibe. Russian . per lb. 4454. oe 
jf „ 10 lbe. Russian, single .. рег lb. А РР, 
j 180 Ibs. Jute rove r ton 1 T 
k Zine, Bb't (Vieille Montagne bnd. ) per ton 1 5 


—— —— ͤ — . — . —— — ͤ —w w— — 


AND RAILWAY. TRAFFIC RETURNS. 


| Total to date. 

£ £* 
12 19,669 | + 8,694 | 
85 21,482 
85 178,084 +11, 1,408 
21 20,619 | + 1,860 
21 28,661 | + 8,489 
u 12.582 — 136 
48 15,848 | + 6,646 
22 41,808 | + 848 
21 | 25,112 — 
90 „864 +17,026 
— | 28,902 — 
39 17,680 | + 9,891 
88 25,811 | + 1,138 
83 29,983 | + 1,578 
38 18,920 + 952 
33 18,120 — 977 
34 56,274 | + 4,922 
83 25,584 | — 9,558 
83 18,228 | + 1,008 
83 12,968 | — 8м 
88 19,840 | + 8,067 
83 | 107,918 — 
204 7.970 — 
20 48,465 | + 1,876 
34 20,128 | + 9,220 
34 15,885 | — 9,057 
34 7,596 | — » 222 


Miles 
open. 

* 
10 | — 
12 — 
134 — 
| — 
11 — 
103 — 
104 | — 
50 — 
9 — 
98 | — 
5 — 
Г „а 

+ 
11 — 
8 — 
us | — 
1 —2 
1 +8 
6 ema 
103 |--83 
1 m 
g^ | — 
9°89 | — 
B | — 


Week Receipts for | No. 
Locality. ending | the week. | wks. 
£ £* 

Dublin oo .. Aug. 26 | 6.832 | +285 | — 
East Ham .. „ 27 769 | + 25 21 
Glasgow І „ 2 | 18,992 | +198 | 14 
Halifax (2 weeks) » 24] 3,258 | +174 | 21 
S| Huddersfield „ A| 1,264 | + 84 | 21 
E| Hull „ 27 2.155 | +341 21 
А Ilkeston .. „ 26 150 — 384 | 21 
d Ipswich : „ 21 018 — |21 
.E | Isle of Thanet » 27 | 1,913 | 4211 | B1 
8 Leeds ee ee 9 21 5,577 + 85 — 
8 Liverpool а в „ 20 | 10,441 | — 83 | H 
Ф| London C. С, | o» 20 | 18,429 |+ 2941 | 20 
Ё Manchester. .. „ 27 12.485 | +804 | 71 
8 Newcastle .. „ 27| 8,584 | + 74 | — 
5 Portsmouth. н 27 2.578 | +200 | — 
д! Salford Vs н 22, 8926 | + "70 | — 
e Sheffield ds „ 28 4.647 | 4258 | 22 
2 Southampton | » 11 1,145 | —125 | — 
&|Southend-on-Be& ..| „ 24 633 | +101 | al 
3 Sunderland .. .. „ 28 1.448 | £211 | 21 
ы т eside ee ee (T) 17 403 =, 32 88 
Si West Ham „, 25 1,147 — | 26 
E Wolverhampton ,, 24 748 | 4282 | — 
| Cen. London Rly. . „ 27 | 6400 | — 19] 8 
a | City & B. Lon. Rly. „ 28 | 4,257 | —146 | 9 
Dublin—Lucan „ 26 141 | + 2| 8 
G. N. and City By. » 27 | 1,010 — | 28 
‘pool Overh’d Шу] „ 48 2,688 | + 12] 9 
Mersey Rallwsy . o 271 1495 | +1181 8 


Miles 
Total to date. open. 
# £* * 
46,255 | — 2,943 47 i+ d 
16.689 | + 1,8883 | 5 |+ 
180,748 | + 11,108 | 713 + 
„655 + 2, л +1 
46,426 | + 6,199 | 18 |4 98 
8,1(8 — 8:5 | — 
11,536 — 105 | — 
94,978 | + 1,0024 | 1 — 
181,347 | + 7,815 10 В +3 
351,458 | + 11,774 
257,074 + 51,813 | 109 8 
268,791 | + 10,877 rite iei ‚+124 
47,058 |+ 4,188 | 14 |, — 
85, t 6,309 80 — 
105,196 | + 2,568 83 +% 
8,908 | + 1.065 64 — 
98,4994 | + 718 91 71 
12,711 | + 2,07 | В:9 | 4+ 4 
22,657 — 8:62 | — 
Hm — 9:5 | — 
46,580 | — 2,068 6 | — 
20,767 Tre 1,091 — 
1 + 32 = 
26,314 — — 
15,809 | — 151 4 
11,516! -- 68 - 
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ELECTRICITY FROM WATER-POWER. 
By A. A. CAMPBELL Swinton. 


(Read before Section G, Monday, August 22nd.) 


Ir should be grstifying to our national pride to know that probably 
the very earliest example of the production of electricity by means 
of water-power on a practical scale, and its transmission to a 
distance, was the installation put up for the purpose of lighting at 
Cragside, Northumberland, by the late Lord Armstrong. in the year 

` 1882. This plant, which was still in daily use in 1884, when the 
author saw t in operation, consisted of a Siemens continuous- 
current dynamo, which was driven by means of a belt off an 8-H. p. 
water-turbine operating with a fall of 30 ft., the electricity, which 
was delivered at 90 volts pressure, being carried by bare overhead 
wires attached to porcelein insulators on poles to the house, about 
a mile distant. It is an interesting fact that when the installation 
was first put to work, it was designed to operate with only a single 
wire, connection being made to the hydraulic power pipes at the 
one end and to the ordinary household water-pipes at the other, the 
earth being expected to form а sufficient return in the manner em- 
ployed in telegraphy. This plan, which was adopted on the advice 
of the late Sir William Siemens, was found to be quite ineffective, 
as, owing to the low voltage employed, and the exceedingly rocky 
nature of the ground, no useful amount of electricity could be 
transmitted, until the earth return was done away with and a 
second metallic conductor substituted. 

Though this 22-year-old English example of electricity developed 
by water power and transmitted to a distance was, as already 
mentioned, probably the first such installation in existence in the 
world, the great development of such installations has, up to 
recently, taken place almost exclusively abroad. No doubt, up and 
down this country a very considerable namber of small electric 
рл operated by water power have been pat up for private house 
ighting and euch like purposes, and there are even towns—such as, 
for instance, Salisbury and Keswick—where water power has for 
long been employed to assist steam power for electrical production 
for public and private lighting, the water power being in these 
instances found of great value for the purpose, more especially of 
maintaining the supply during the periods of minimum load. A 
few hundred horse-poyer will, however, probably cover the whole 
of the plants of this character at present running in Great Britain, 
which is an altogether insignificant amount compared with the much 
larger corresponding figures for the, continents of Europe, America, 
апа other countries. 

To obtain accurate statistics as to the amount of water horse- 
power at preseat employed for electrical production throughout the 
whole world is a very difficult matter, as in many countries no 
figures are available, while in others such as are obtainable are not 
up to date. 

The following table, giving ап aggregate horse-power of nearly 
14 millions, comprises all the hydraulic electricity works of which 
the author has been able to obtain particulars. He has, however, 
no doubt, that there must be many others in existence to which he 
has not been able to find any reference ; while again, in the case 
of a number of the installations which have been included, the horse- 
power now employed is greater than that in use at the time that the 
utatistics were made out. 


WATEB-PowBR ELECTRICITY INSTALLATIONS. 
Horse-power. 


United Btates of America  ... aes e. 527,467 
Canada. s 22,225 
Mexico T iss s з m 18,470 
Venesuela 280 — б yas T 1,200 
Brasil ... re ds E $2 D 800 
Japan ... fa -— «és ese noes 3,450 
Switzerland ... aes vak - .. 133,802 
France ... 5% ges eae aes „. 161,343 
Germany ski ade iie E «es 81,077 
Austria ... awe ЕРУ? све з 16,000 
Sweden... idi Pu Ме i 55 71,000 
Russia ... е ess je isi са 10,000 
Italy .. bo ds s гык .. 210,000 
India ... 2: in iis A abs 7,050 
South Africa ... iss ET e s 2,100 
Great Britain ... A „ S ise 11,906 
: Total horse-power ... ... 1,483,390 


It therefore seems reasonable to suppose that the total amount of 
water-power actually used for electrical production throughout the 
world at the present time must exceed 2,000,000 н.р., which is about 
double the total steam power at present devoted in Great Britain 
and Ireland to the same purpose. , 

It is interesting to calculate what would be the amount of coal 
required to produce this large amount of horse-power were it gene- 
rated by steam engines in the ordinary way—in other words, what 
is the saving of coal that the adoption of this amount of hydraulic 
power entails. Many of the hydraulic plante, particularly those 
which are used for chemical processes, operate at full power con- 
tinuously night and day, but others work for shorter hours. 
Assuming, however, that the whole 2,000,000 н.р. is in use for 
12 hours per diem—in other words, is employed on the average with 


what engineers call а 50 per cent. load factor—and assuming, as is 


reasonable, that werethe energy produced by means of coal, at least 
3 lbs. of this fuel would be required on the average per horse-power- 


hour, we get 5:86 tons of coal per horse-power year, or 11,720,000 
tons of coal saved annually on acoount of the 2,000,000 water horse- 
power utilised. Though this may appear a large figure, it amounts 
to less than 2 per cent. on the total output of coal in the world, 
which, on the average of the last five years, was 632,000,000 tons 

annum. Assuming, however, an average cost of coa! of 10s. per 
ton, this 11,720,000 tons represente £5,860,000 vearly, an amount 
which it would take over £100,000,000 of capital earning 5 per 
cent. per annum to provide. 

Apart from mere magnitude, many of the more recent examples 
of hydro-electric engineering abroad, especially in Americs, are 
interesting by reason of tbe enormous distances over which the 
electric energy is being economically transmitted, and the very 
high electric pressures that in numerous cases are being sucoesefully 
employed. 

The longest distance over which transmission has so far been 
commerciallv effected is probably the 232 miles of line belonging 
to the California Gas and Electric Corporation, which stretches 
from the de Sabla power-house, vid - Cordelia, to the town of 
Sausalito, which is situated on the opposite side of the Golden Gate 
Btraits from the city of San Francisco. What this transmission 
means will be realised when it is stated that tbe distance covered is 
about equal to that which separates Cambridge from Newcastle-on- 
Tyne. The same Californian company aleo owns the Colegate and 
Oakland transmission line, which runs 142 miles from the Colegate 
power-house, where 14,000 н.р. is developed from a bead of water 
of 702 ft. 

Another very long line is that which reacbes from the electric 
power-honee vid Stockton and Mission San José to San Francisco, a 
distance of 147 miles, over which 10,000 н.р. is being delivered 
regularly. This line belongs to the Standard Electric Co., who 
have 217 miles of power line, with a capacity of 27,000 HP. in 
operation. The voltages employed, as is to be expected having 
regard to the distances covered, are very bigh, ranging from 55,000 
to 67,000 volts, 60,000 volts being apparently the standard figure 
for many recent installations, of Which the following are some 
examples :— 


Prants RECENTLY INSTALLED BY THB STANLEY ELSCTRIC 
MANUFACTUBING Co., PITTSFIELD, MASSACHUSETTS. 
Trans- 


Н.Р. mission Head of 
Name. capacity. Voltage. Oe water. 
iles. 


Quanajuato Power and Electric 


Co., Mexico... - .. 8,000 60,000 101 300 ft. 
Washington Water Power Oo., 

Spokane uA - ... 12,000 60,000 110 68 ft. 
Kern River Power Oo., Los 

Angeles, California ... .. 16,000 67,500 110 — 
Pierce Co. ... . .. as ... 26,000 55,000 40 — 
Mexican Light and Power Oo., 

Mexico ... as -— 2 — 60,000 110 1,500 ft. 
Winnipeg General Power Со. ... 10,000 60,000 60 AO ft. 
Canadian Niagara Power Oo. — 60,000 93 — 
Electric Development Oo., of 

Ontario ... QN a > — 60,000 93 — 


For these partioulars the author is indebted to Mr. С. С. Chesney, 
chief engineer of the Stanley Electric Manufacturing Oo., who 
have recently installed these and numerous other similar plants. 

Mention should also be made of the 50,000-н.р. and the 
125,000-н.р. plants for the Canadian Niagara Power Co. and the 
Electrical Power Co. of Ontario, contracted for by the Canadian 
General Electric Co., both of which will employ pressures ranging 
up to 60,000 volts; while to pass to another quarter of the globe, the 
Cauvery Falls electric power scheme in India has now been at work 
for over two years, and transmits 5,000 н.р. to the Mysore gold 
mines, а distance of 92 miles, using a preesure of 35,000 volte. 

Turning now to the Britieh Isles, the only large-scale plant for 
the production of electricity by water power at present in opera- 
tion in this country is the well-known installation of the British 
Aluminiam Со. at Foyers. This installation, which was originally 
designed by the late Mr. Birch, and carried out by Mr. W. Vaux 
Grabam, has been at work ever since the year 1896, and the whole 
of the power is employed for electro-chemical purposes on the spot. 
A smali percentage of the power is utilised for the production of 
calcium carbide, but the bulk is, and in the near future the whole of 
the power will be, used for making aluminium. At present the 
gross horse-power of the plant is 7,000 H.P., but plant for a further 
2,000 н.р. is at the present moment being installed, and will be 
working in about & month's time. 

The water is derived from the River Foyers, which has a catch- 
ment area of upwards of 100 square miles Storage is effected by 
means of two lakes, which have been joined together by tbe raising 
of dams and embankments, the resuit being a continuous lake of 
about 54 miles long by about 4 mile in width. The storage thus 
obtained is sufficient to run the entire plant continuously day and 
night for about 50 days. 

From the River Foyers the water is first passed through a tunnel 
83 ft. in diameter, cut through tbe solid rock, to the penstock 
chamber, from which the water is delivered by separate cast-iron 
pipes to the turbines, which are installed on the shore of Loch 
Ness, and into which the water is finally discharged, the avaiiable 
head of water being 350 ft. 

The British Aluminium Co. have recently obtained Parliamentary 
powers for a further large water-power installation on Loch Levan. 
It is their intention to commence immediately the development of 


‘this scheme, which is capable of giving 17,000 groses horse-power. 


The reservoir is artificial, and will contain about 150 days' storage 
of the full power, the head of water at the turbines being 964 ft. 
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It is anticipated that the whole of this power will also be taken up 
in the manufacture of aluminium on the spot, no distant transmis- 
sion being, at present, at any rate, contemplated. 

Another interesting water-power scheme of considerable dimen- 
sions is at the present moment being developed in Wales by the 
North Wales Electric Power Co , who have obtained Parliamentary 
powers for this purpose. Their first installation isat present being 
erected under the superintendence of Messrs. Harper Bros, the 
company's engineers, and derives its power from Lake Llydaw, on 
Snowdon. This lake, into which runs the water from Lake Glaslyn, 
is about 1} miles in length, and about a quarter to half а mile in 
width. Ite area is 54 million sq. ft., and it derives its water from 
a catchment area of about 12 sq. miles, including the summit of 
Snowdon. Being in the track of the Atlantic depressions, this area 
has one of the heaviest rainfalls in Europe, amounting on the 
average to 180 in. per annum. In 1903 it reached the phenomenal 
figure of 250 in. The prevailing winds are from the sea, and the 
atmospheric moisture is driven up the sloping side of the mountain, 
and on being condensed at the summit is discharged in the form of 
rain or snow on the eastern side over Lakes Glaslyn and Llydaw. 
The fall of the year gives the wettest months, and it happens that 
the quantity running from the lakes in spring is averaged up by the 
snow melting on tbe sheltered eastern side. 

By means of a dam, about 100 ft. in length, the level of the lake 
is to be raised 20 ft. The water will be drawn from the Jake by 
means of a tunnel 600 ft. in length, at a point 30 ft. below the 
present level, or 50 ft.? below, the level when the dams are com- 
pleted, with the result that there will be suflicient storage for 
meeting a 90 days’ drought. The total fall utilised will be about 
1,150 ft., and the total horse-power available, on the basis of a nine 
bours' working day, is calculated at 8,200. The first installation 
consists of two steel pipe lines and four 1,000-xw. sets, each con- 
sisting of a double tangential water-wheel coupled to a three-phase 
alternator giving 11,000 volts at 40 periods per second. 

The company will develop the full horse-power of Lake Llydaw 
before proceeding farther, but they have also acquired a further 
water power at Шуп Eigiao, in the Conway Valley, where а fall of 
800 ft. is obtainable, and where it is calculated there will be nearly 
twice as much borse-power available as there is at Llyn Liydaw. 

One of the first objects of the North Wales Electric Power Co., 
as soon as their installation is completed, will be to supply energy 
for the working of certain light railways which they control in the 
district. It is, however, in addition, intended to supply electric 
energy throughout a large area, comprising the whole of the counties 
of Carnarvon, Merioneth, and Anglesea, and also a portion of the 
county of Denbich. 

Three-phase currents are to be used, and the transmission lines 
will be of bere copper wires, 324 in. in diameter, carried on insu- 
lators ре үөнү | placed on wooden poles. A large proportion of 
the transmission lines will be carried along the track of the above- 
mentioned light railways Lines are to be laid to the principal 
slate quarry districts of Nantlle, Llanberis, Penrhyn, and Festiniog, 
where a considerable demand for power exista. The distances from 
the power station to these places range from 6 to 12 miles. 

The latest water-power electric scheme in the United Kingdom 
is that of the Scotch Water-Power Syndicate, who have by agree- 
ment obtained from Lord Breadalbane and the trustees of the 
Colquhoun estate of Luss important water-power concessions. These 
agreements have been negotiated by Mr. E. Ristori, who, it may be 
mentioned, was one of the original founders of the Falls of Foyers 
installation, whileithe engineering and electrical details have been 
worked out by Mr. William Vaux Graham and the author. 

The first power that it is proposed to develop is one connected 
with Loch Sloy, which is situated some 5 miles north of Tarbet, on 
the side of Ben Vorlich, between Loch Long and Loch Lomond. 
Loch Sloy, which is situated some 757 ft. above Loch Lomond, 
which, in turn, is some 26 ft. above the sea level, is fed from a 
catchment area of about 3,801 acres, which includes one side of Ben 
Vorlich, which, with ite 3,092 ft., is one of the highest mountains in 
Scotland. The district has the very heavy rainfall of some 74 in. 
per annum, of which it is calculated thet 60 in. will be collectable, 

A dam will be constructed at the eastern end of the loch, which 
will raise the height of the latter by some 60 ft. This will impouud 
snme 240,000,000 cb. ft. of water, capable, with a calculated net fall 
of 700 ft. to Loch Lomond, of maintaining some 6,000 к.н.Р. on a 
25 per cent. load factor for the maximum possible period of drought, 
which is calculated at 100 days. 

From the loch the water will be taken in the first instance 
along an open conduit 3,650 yards in length, which will follow 
the contour line round Ben Vorlich till & point is reached 
almost immediately above the position where the power-house 
will be constracted on the shore of Loch Lomond, at a spot called 
Inveruglas. From the end of this conduit to the power-house, the 
water will be conveyed in steel pipes, the leneth of the pipe line 
being about 600 yards, and the height of fall 700 ft. 

From the power house an overhead transmission line is to be con- 
stracted in duplicate for the purpose of conveying the electric energy 
to the industrial areas of the Vale of Leven and the Clyde, which 
comprise the towns of Dumbarton, Helensburgh, Renton, and 
Alexandria, and includes shipbuilding yards, engineering and dye 
works, calico printing worke, and factories of various descriptions, 
many of which have already intimated their desire to be supplied. The 
transmission line, for which private wayleaves have been obtained 
throughout, will be overhead on poles, starting from the generating 
station at Inveruglas, and continuing across country for а distance 
of 22 miles to a sub-station which will be situated at Renton, about 
midway between Dumbarton and the foot of Loch Lomond, in the 
centre of the Vale of Leven industrial area. At this sub-atation the 
voltage will be reduced from the 40,000 volte which it is proposed 
.o employ for the long-distance overhead transmission, to some 


6,000 to 10,000 volta, it being the intention that the distribution 
from the sub-station to the various works shall be uuderground. 
We get into rather populous areas here, and it was not thought that 
it would be safe to run the wires overhead. 

The ene are the efficiencics which it is calculated will be 
obtained :— ка 


Fall-load efficiency’ 


Open conduit... : 

Pipe line NT -— "m РАР . 75 рег cent. 
Turbines 

Three-phase generators - БУ eec e. 94 " 
Btep-up transformers ... -— bn ^ . 97 5 
High-tension transmission line "A ins *. 98 " 
Step-down transformers 55 97 1 


Underground distribution (say, 6,000 volts averago) 95 ii 


Total efficiency ... 9255 sk one . 98'6 per cent. 


This is on the assumption of the energy being delivered to nus- 
tomers at 6,000 volts. It, as is probable in most instances, it will be 
delivered at lower voltages, there will be a further transforma- 
tion, the efficiency of which will be 95 per cent. in the case of 
transformation in pressure only, and 86 per cent. in the traosforma- 
tion of continuous current, making the total over-all efficiencies: 55:6 
per cent. for three-phase current delivered, and 50:3 per cent. for 
continuous current delivered. 

So soon as a market has been found for the total power procur- 
able from Loch Sloy, it is intended to utilise a further water power 
—for which the rights have also been obtained—at Ardlui, about 
two miles further up Loch Lomond. This power is also fed by a 
small loch with an available fall of 800 ft., the horse-power obtain- 
able being about half that available at Loch Sloy. The Scotch 
Water- Power Syndicate have, in aidition, obtained the rights to 
still further water powers that exist further north on the Breadal- 
bane estate, and these will be utilised as soon as the demand for 
power justifies the capital expense. It is because of these addi- 
tional powers, which will considerably extend the length'of the 
transmission, that it is proposed from the start to employ so high а 
pressure as 40,000 volts. 

It is estimated that the total cost of the Loch Sloy scheme, 
including the transmission line and the distribution to the various 
factories, will not exceed £200,000, which, on a basis of 5,000 н.е. 
delivered, works out at about £40 per horse-power, everything 
included. Seeing that many of the existing electric generating 
stations worked by steam have cost almost this amount for land, 
buildings, and generating plant, this does not appear to be an 
excessive figure, and it may be pointed out as au interesting fact 
that the 20 miles of overhead transmission line only accounts for 
some £24,000, or about 12 per cent. of the total expenditure. This, 
coupled with the fact that the calculated loss on the transmission 
line at full load will only amount to about 7 per cent., and the step- 
up and step-down losses to another 6 per cent., making 13 per cent. 
in all, will give some idea of the extent to which the length of the 
transmission line is but a comparatively unimportant factor in 
schemes of this description. It may be pointed out. further, that 
the above-mentioned line loss of 7 per cent. is upon the basis of 
only one of the two duplicate transmission lines being in use. 
When both are employed the line loss will be reduced to 3j per 
cent. and the total transmission loss at full load will be only & 
little over 10 per cent. | 

The main transmission will be on the three-phase system over two 
gets of three copper conductors, each about 8 in. in diameter, th : 
possibility of conveying as much as 5,000 н.р. over a distance as 
great as 22 miles with only 34 per cent. loss by means of such com- 
paratively small wires being, of course, due to the high pressure 
employed. Indeed, using pressure as high as 40,000 volte, when it 
isa matter of transmitting comparatively small amounts of power, 
as, for instance, tbe 600 н.р. or thereabouts that under the present 
scheme it is expected will be required for the supply of the town of 
Helensburgh, the interesting point arises that the minimum size of 
conductor allowable is limited, not by electrical conditions, but by 
considerations of mechanical strength. 

On the main transmission line the conductors will be carried at a 
minimum height of 40 ft. from the ground, while at all crossings 
over roads they will be enclosed in a wire cage to meet the Board 
of Trade requirements for ensuring public safety. 

The application of water power in the United Kingdom can, of 
course, never attain the dimensions that it has already reached in 
America and elsewhere ; still, the above brief account of what is at 
present being done in Scotland and in Wales shows that there are 
possibilities even in this old country of which till recently but few 
were aware. i 

As regards the economies of electrical generation by water-power, 
no general rule can, of course, be enunciated, and every case must 
be dealt with on its merits, according to local circumstances. This, 
notwithstanding it is possible to give an indication of what is 
generally involved, having regard more especially to the fact that 
with water-power, as a rule, interest on capital playsa much greater 
part in determining the cost than do labour or upkeep. 

Avoiding, on the one hand, small powers where the costs are 
likely to be abnormally high, and on the other very large powers 
such ав we do not possess in this country, it may be taken gene- 
rally that interest on capital, depreciation, upkeep, aod workirg 
expenses in this country will amount ќо about 12 per cent. on the 
capital expenditure. 

On this basis it is easy to see that to be economically sound the 
capital involved must not exceed 84 times the annual price which 
can be got for the whole of the energy. For instance, if 5,000 xP. 
is available for sale, and £6 can be got for each horse-power on the 
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average per annum, the capital involved must not exceed £52 per 
horse-power, or £260,000 in all. 

To conclude, it has been said that the greatest benefactor to the 
human race is he who makes two blades of grass to sprout where 
only one grew before. On this principle, the utilisation of 
natural water-power is obviously to the public advantage. When 
mechanical or electrical is generated by the burning of coal, 
it is a matter of the consumption, not of interest, but of capital. 
On the other hand, every water horse-power that is put to use is 
something added, mundanely speaking, for all time, to the per- 
manent resources of mankind. > 


TESTING OF ALTERNATE CURRENT MOTORS BY 
CONTINUOUS CURRENT. 
By WILLIAM Onamp, A. M. I. E. E. 
(Abstract. — Section С, August 24th.) 


Smon an alternating magnetic field may be resolved into two equal 
rotating fields, each of 0°7 times the value of the original field, it 


follows that there is a close connection between the behaviour of an 


alternate current motor on its normal supply and thatof the same 
motor haviog the etator supplied with & continuous current of the 
proper value, while the rotor is driven round at the proper speed 
by some independent means. ° 

As an example of this consider a repulsion motor. It may be 
shown that such a motor is a special case of the siagle-phase alter- 
nator, whence the laws governing the value and phase of its rotor 
current are perfectly well known. 

If the motor is arranged ao that its stator may be excited with a 
continuous current, equal to 1°41 A cos 2 d amperes (where a is the 
normal magnetising current of the motor, d the angle between the 
brash line and the polar ахі) and the rotor is arranged to be driven 
by a continuous-current motor, then the following tests may be 
performed. | 

I.—Calibrate the с.с. motor eo that the power required to drive it 
at any particular speed is known. 

II.—Connect it to the a.c. motor shaft (the a.c. motor not being 
excited), and measure the power required at various speeds; 
(friction and windage). 

III.— Drive вв above (in II.) but with the rotor on open circuit, 
and stator excited with continuous current as explained above. 
(Rotor hysteresis and eddy losses, hence also stator bysteresis and 
eddy loss.) 

IV.—Close the rotor circuit by connections which revolve with 
the rotor, and excite (as in III.) and run at what would be syn- 
chronous speed. This gives the rotor current at standstill (if 
desired, for various values of d). It also gives, if the speed is 
Мер, the rotor power factor at standstill; a most important 

n 

V.—With the same continuous current the resistance of rotor and 
stator may be measured. i 

Thus all the losses of the motor are completely known, as well as 
the rotor current and power factor, and the performance of the 
motor may be predicted exactly. 

The method enables a very satisfactory test to be made, when 
alternating current of the right voltage and frequency is not avail- 
able, which is an important point, especially in Eagland, where the 
frequencies are so varied as to make it necessary to have a great 
deal of apparatus to test етеп a moderate run of motors. No watt- 
meter is necessary, which is another advantage, and in technical 
colleges it will be found that students will grasp the working of 
alternate current apparatus in general, if such methods are used to 
bring home the close connection which exista between it and similar 
direct current machinery. 


THE ELECTRICAL CONDUOTIVITY OF CERTAIN ALU- 


MINIUM ALLOYS AS AFFECTED BY EXPOSURE 
TO LONDON ATMOSPHERE, AND A NOTE ON THEIR 
MICRO-STRUOCTURE. - 


By Enamust Wirsom, Professor of Mlectrical Engineering, King’s 
College, London. 
(Read in Section G, August 24th.) 


THe physical properties of certain light aluminium alloys have 
formed the subject of communications,“ and, as stated tkerein, a 
imen of each alloy was placed on the roof of King's College, 
n, in order to investigate the effect of exposure to London 
atmosphere. ens are in the form of wire 0:126 in. 
(3:2 mm.) diameter, and were placed on the roof on June 11th, 1901. 
They have been taken down in July of each of the years 1902-3-4, 
and their electrical resistance measured. The results are set forth 
in the table. 

It was shown that during the first two years’ exposure the series 
of copper-aluminiam alloys (Nos. 16, 4, 18, 14, 15) diminished oon- 
ductivity to a greater extent the greater the percentage of copper. 
It will be seen that this process has progressed still further, but the 
yearly variation is not now so great as during the first year. This 

year’s exposure still confirms the conclusion previously arrived 


* Bee Journal Institution of Electrical Engineers, 1902, Part 154, 
Vol. XXXI; British Association Reports, 1901, 1902, 1903; the 
Electrician, Vol. XLVIII., pp. 387, 389, Vol. XLIX., p. 868, and 
on LL, p. 898; also Journal of Society of Arts, December 13th, 
1901, 
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at that copper alone should not be used in fairly large quantities 
when alloyed with aluminium to be exposed to London atmosphere. 
Of the nickel-copper-iron-alaminium alloys (Nos. 20, 21) the former 
(No. 20) has changed comparatively little, and it is richer in nickel ; 
the latter (No. 21) is richer in iron and shows a gradsally increased 
rate of deterioration. Each of these alloys has а comparatively 
high tensile strength. The nickel-copper-siuminium alloy (No. 22) 
which showed such remarkably increased tensile strength as com- 

with good commercial aluminium has now (like No. 21) 
considerably diminished total conductivity. Оп the other hand, 
the manganese-copper-aluminium alloys (Nos. 10, 9, 23) have 
suffered comparatively small diminution in conductivity, and No. 23 
has а comparatively high breaking load. The iron-copper-alaminium 
alloy (No. 24) has also shown little change in conductivity during 
the three years’ exposure, and its breaking load is considerably 
higher than that of good commercial aluminium. The alloy 
No. 17 has suffered small diminution in electrical conductivity. 

It was thought that an examination of the structure of these 
alloys by aid of micro-photography might throw some light upon 
the great differenoe which exists between some of their physical 
properties. Alloy No. 22 has a breaking load of 45,900 Ibs. per 
sq. in., ав compared with about 28,000 lbs. per sq. in. for ordinary 
drawn commercial aluminium. After grioding and etching with 
various solutions, practically no structure could be discovered under 
а magnification of 800 diameters. Considering tbe remarkable 
crystalline structure exhibited by ordinary commercial aluminium 
near the surface of an ingot when allowed to solidify at an ordinary 
rate, the want of structure in these alloys may be attributed to the 
process of drawing down. The inference is that the great difference 
which exists between their tensile strengths and other qualities is 
probably not due to variation ín structure. 

I am indebted to the Council of the Royal Sosiety for a portion 
of the Government grant, which has enabled me to carry out these 
лен їп micro-photography, and I wish to acknowledge the 
help I have received from Mr. H. E. Bhawcross. 
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10 10°3210-54|0-09... |905,... | 309 | 0783, 031 | 1:02 | $12 29,000 
9 |0:31/0:35/003| ... |0:35|... | 3:30 | 1:94 -0:55 | 0:92 | 231 |30,500 
23 \0°44\0°56\0°09|... |1:78| ... | 3:49 | 2°34 | 0-00 | 0:37 | 271 35,300 
Al* |0:14 0:31 .. | 276 |notex- 270 | 0-87 358 28,200 
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* Commercial] aluminium. Taken on value in 1902. 


THE PROPAGATION OF ELECTRIC WAVES ALONG 8PIRAL 
WIRES AND ON AN APPLIANCE FOR MEABUBING 
THE LENGTH OF WAVES USED IN WIRELESS 
TELEGRAPHY. 


By J. A. FrxwuIxG, M. A., D. Sc., F.R.8. 
(Abstract. — Read in Section A, August 24th.) 


THIS paper is concerned with an experimental and theoretical treat- 
ment of the propagation of electric waves along spiral wires. 

The subject has engaged the attention of several pbysicists. Hertz 
has described an experiment iu which he established stationary 
electric waves on a spiral wire, and compared the distance of the 
nodes with the corresponding distances when the wire was stretched 
out straight. 

Theoretical treatment has been given by H. C. Pocklington, and 
G. Siebt has devised lecture apparatus for exhibiting the propagation 
of stationary waves on spiral wires. 

The first experiments described by the author were made with a 
long helix of insulated copper wire, wound in one layer on a wooden 
rod. The helix consisted of 5,000 turns, the length being 200 
centimetres. If such а helix is placed in connection with an 
oscillating circuit consisting of а condenser or Leyden jar, а spark- 
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gap and а variable inductance, stationary waves could be set up on 
the belix by adjusting the inductanoe in the oscillating circuit. In 
order to detect the nodes and antinodes of these statio 
oscillations, the author makes use of а vacuum tube similar to that 
used in spectrum analysis preferably one filled with the rare gas, 
Neon, which was kindly supplied to him by Sir William Ramsay. 
Rarefied Neon seoms to be extremely sensitive to the presence of 
variable electric force tbrough it; hence, if such a tube is held 
perpendicular to the helix, and moved parallel to itself along it, it 
glows brightly at the antinodes, but not at the nodes. In this 
manner the internodal distances can be measured with considerable 
accuracy, and the wave-length of the stationary oscillation 
measured. 

Tbe paper also contains a theoretical analysis of tbe phenomena 
leading to the conclusion that the velocity with which the wave is 
propagated along the spiral, is inversely proportional to the square 
root of tbe product of the capacity and inductance of the helix, per 
unit of length. The author has perfected of late years methods for 
measuring very small capacities and inductances, and in the case of 
the above-named helix the induotanes is equal to 100,000 centimetres 
per centimetre, whilst a capacity of tbe helix is , of a micro-micto- 
farad. (1 micro-microfarad = 10 ° microfarad.) 

From these data the velocity of propagation of electric waves 
along the helix can be shown to be 235,000,000 centimetres per 
second. This figure is confirmed in the following manner: The 
capacity and the inductance in the oscillating circuit are both 
measured when the first harmonic oscillation is formed on the 


bel x, and under those conditions the half wave-length was found 


to be 140 centimetres, whilst the frequency in the oscillating circuit, 
аз calculated from the capacity and inductance, was found to be 
0:847 x 10°. 

Having, therefore, the wave-length and frequency, we find their 
product gives a velocity of 235,000,000 centimetres per second, 
which agrees with the figure determined from the constants of the 
helix. 

It is shown in the paper that the best form of inductance to be 
employed in connection with the oscillating circuit is a square of 
one turn of wire, and that the employment of spiral coils leads to 
errore due to passage of a dielectric current from coil to coil. On 
the above lines, an apparatus has been devised by the author for 
measuring wave-lengths in connection with Hertsian wave wireless 
telegraphy. Itis a matter of considerable importance to be able to 
determine the frequency and wave-length of the waves sent out by 
апу given tranamitting arrangement. 

The author calle this instrument a Kummeter.“ It is con- 
structed as follows :—A long ebonite rod is wound closely with silk- 
covered wire in one layer, and this is supported on insulating 
stands. On this long helix slides a metal saddle having some 
layers of tinfoil interposed, to make good contact between the 
saddle and the helix. This saddle is connected by a flexible wire 
with the earth. One end of the helix is furnished with an insulated 
metal plate, which is placed in apposition to another metal plate 
connected to the oscillating circuit of the transmitter. The process 


of measuring the wave consists in sliding the saddle along until a 


Neon vacuum tube indicates the presence of one node balfway 
between the eaddle and the plate. When this is the case, the 
distance from saddle to plate is one wave-length of the stationary 
wave on the helix. | 

From the constants of the helix, the velocity of the wave along 
it can be calculated as above shown, and hence tbe frequency of the 
oscillating circuit becomes known. If this frequency is divided 
into the velocity of light, reckoned in feet, it gives the wave-length 
in feet of the wave radiated from the associated aerial, provided 
that the aerial radiating wire has been tuned to be in resonance with 
this oscillating circuit. 

This instrument also provides the means of measuring small 
inductances, and also the frequencies in oscillating circaite, which 
are much higher than those which can be determined by photo- 


graphing the spark. | 


SOME POINTS IN REGARD ТО THE ELECTRICAL 
AND MAGNETIC PROPERTIES OF NICKEL WIRE AND 
FOIL AT HIGH TEMPERATURES. 


By Prof. С. G. Кнотт. 
(Abstract, Section A, August 24th.) 


Tne main object of the investigation is to find how the change of 
elecir:cg] resistance due to the application of magnetic force, is 
uflected by change of temperature. The magnetic forces are applied 
both parallel to and perpendicular to tbe lines along which the 
resistance is measured. The effect of transverse magnetisation on 
the resistance of nickel wire is inappreciable in fields lower than 
500; but in nickel foil coiled like a tape measure and set in a magne- 
tising field, the effect is easily measured in low fields. The width 
of the foil in the direction of magnetieation has a distinct influence 
upon the magnitude of the resistance change in given low fields, 
being greater for the greater width; but in fields of 50 and higher 
the narrow foit behaves as effectively as the wider, the effect 
reaching a distinct maximum, about 1:2 per cent., as the magnetisa- 
tion in the foil approaches eaturation. Practically the same maxi- 
mum is obtained with nickel wire ina field of 8,000. 

At a temperature of about 340° C. nickel losses its characterietic 
magnetic properties, and the effect of magnetisation upon resistance 
practically vanishes. But just before it vanishes the numerical 
value of tne change of resistance in a given field undergoes a sudden 
increase, and then rapidly falis off to sera as the critical tempera- 
ture is approached. for a given applied field a curve is drawn 


with temperature as abscissa aud resistance change per unit resis- 
tance as ordinate, the curve shows an abrup* minimum at about 
290°, and a still more abrupt maximum at 320“. These results are 
for the wire; а similar effect, though not so pronounced, is 
obtained with the foil. 


RECEIVER DROP IN COMPOUND ENGINES. 


Ix arranging compound engines, practical steam engineers have long 
doubted the value of а variable cut-off to the second cylinder, or 
even to the first cylinder where tbe load is steady. 

As to the second cylinder, a fixed cut-off at about 5c ths of the 
stroke seems to be as satisfactory a general ratio as anything. The 
question of receiver drop in compound engines is а perennial 
source of joy to the student. In Mr. J. W. Hayward's paper on the 
subject, read before the British Association, Section G, on August 
23rd, four teste are described upon an engine. Every test had 
identical conditions as nearly as possible, except the low-pressura 
cut-off, which was varied from a mean of 03 to 0:4, 0:5 and 0*6 of 
the stroke. With these four points, the mechanical efficiency of 
the engine was measured to 80, 84, 82, 83 per cent., and the steam 
per B.H.P.-hour was 22:8, 22:6, 24:0 and 23°9 lbs. Thus, if anything, 
the 0'4 cut-off appears best, but it should be noted that the four 
steam pressures were 99:6. 100:2, 94 0, 980, во that, after all, as 
is usual in sach tests, there was a good deal of indeterminateness ; 
and we are left very?much as we were, to fix the low-pressure cut-off 
at 0:4 to 0'5 as usual. The paper reveals other uncertainties which 
vitiate any conclusions that might be drawn. 

The author draws from the testa the conclusion that Prof. 
Reighton is wrong in fixing on 0'46 asthe bsst point of cut-off, 
whereas these four tests show 0 3, and not later. This conclusion is 
rather a big thing to draw from four experiments carried oat under 
admittedly different conditions. It is, of course, very difficult to 
secure exactly even conditions for such tests, for all the results are 
so much alike that the conclusion drawn by a practical man would 
probably be that the cat-off might be anywhere within the limits of 
the tests made, and in any future work of this kind that may be 
undertaken by the author, we would suggest to him that he should 
try to obtain a low-pressure cut-off at O'l and 0°9, and note the 
results. There would be wider differences to observe, and the con- 
clusions would be more reliable. 


AN ELECTRIOAL TEMPERATURE ALARM. 


Pror. Н. Darwin, in Section G. described an electrical temperature 
alarm which he had invented. By the use of a diagram on the black- 
board, the Professor explained the principle of the Wheatstone bridge, 
and showed how, by increasing the resistance in the circuit of the 
bridge, the current could be caused to pasa through a galvanometer 
iu connection with the bridge. This was the principle which he 
had applied when constructing his electrical temperature alarm. In 
the apparatus, which was of simple construction, platinum was 
introduced at a particular part of a circuit. On the temperature of 
the platinum rising from any cauee, the current was diverted, and 
made to pass through a galvanometer. By this divergence a light 
and delicately poised rod, or boom," was caused to move and set 
а bell ringing, an alarm being given by this means. 


THE PRODUCTION OF MAGNETIC ALLOYS FROM 
NON-MAGNETIC METALS. 


By R. A. HADFIELD. 
(Read in Section G, August 23rd.) 


Havina for some years produced a non-magnetic iron alloy known 
as " manganese steel," the author was much interested in learning 
that with the same metal, manganese, which had enabled him to 
obtain a practically non-magnetic iron alloy, it bad been found 
possible to produce a magnetic copper alloy. Dr. F. Heusler had 
given him much interesting information. The aathor bad also pro- 
duced some of the alloy. It was well known that the metals 
copper, aluminium, and manganese were non-magnetic. It was, 
therefore, surprising to find that combined in certain proportions 
they produced an alloy having considerable magnetic properties. 
No combination of copper with aluminum produces & magnetic 
alloy. The peculiar ohange noticed, therefore, must be ascribed 
entirely to the presenoe of metal manganese, the same metal which 
in manganese steel, produced the profound change in iron, convert- 
ing it from its well-known mangnetic to а non-magnetic condition. 
As it was thought that perhaps the metal manganese, under certain 
conditions, might show some reversibility, as is the case with certain 
iron-nickel alloys, which, whilst being non-magnetic at ordinary 
temperatures, become magnetic at low temperatures—60° to 80° C. 
Sir James Dewar submitted the manganese metal which the author 
used in producing the alloy exhibited to the Section, to the tem- 
perature of liquid air. No change wes found to occur; the metal 
remained as non-magnetic as at ordinary temperatures. This, under 
the same test, was found to be the case with the copper aud 
aluminium used in his experiments, The alloy exhibited, contained 
60 per cent. copper, 25 to 27 per cent. manganese, and 12 per cent. 
of aluminium. The manganese metal contained about 92 per cent. 
of manganese, the rest being 6 to 7 per cent. of silicon, 5 to 1 per 
cent. of carbon, and probably 0:50 per cent. of iron. But Dr. 
Heusler had shown that, with absolutely no iron present, the mag- 
netic qualities were exactly the same. Another very curious 
point was, that, whilst it must be the manganose which conferred 
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the magnetic properties, the “reversibility,” во to speak, was brought 


about by the aluminiam. 

For example, with the manganese fairly constant, 25 to 28 per 
cent, and the aluminium varying from 3 to 14 per cent., the 
magnetic stability with 3 per cent. was nil; 5 per cent. conferred 
a little; 10 per cent. gave still more, the maximum being reached 
with 10 per cent. aluminium. 


Bpecimen Алек рег | Н (magnetising force). 
number. cent. 20 40 100 
| Mn. Al. 55 B equals mag aetic induction. 
34 28 36 | Unmagnetisable. 
35 | 28 , 57 | Very slightly magnetisable. . 
36 | 26 9*6 2,220 2,670 3.200 3,470 
32 26 14 6 4,500 4,850 5,380 5,550 
33 25 138 3,580 4.075 4,645 4,900 


Dr. Heualer stated that the magnetisability of the alloy will 
jacrease with an increased percentage of aluminium, the maximum 
for any stated percentage of the manganese being attained when 
the aluminium percentage amounts to roughly one-half of the per 
cent. of manganese, or, in other words, when the alloy contains one 
atom of aluminium to one atom of manganese. The alloy exhibited 
was, unfortunately, very brittle, and all attempts to forge it cold 
ot hot at various temperatures even only at dull red, had been 
unsuccessfal. 


ELECTRICALLY-OPERATED SUBMARINE 
s MINES.* 


By WALDON FAWCETT. 


Tun extensive employment of submarine mines in the war in the 
Far East, and the repeated demonstrations of their deadly effective- 
ness, have served to direct considerable attention to this very 
important class of war utilities. Electricians have reason to feel 
an especial interest in the subject, not only because the major 
portion of the mines used in the struggle in the Orient and in other 
recent conflicts are electrically operated, but also by reason of the 
fact that the future development of mines for harbour) defence is 
largely dependent upon electrical science. 


FITTING UP АМ ErLEOTRICALLY-OPERATED MiNE on HMS Vernon. 


Indeed, the present achievements of this very extensive and 


experimentally by affixing a charge to her hull by means of a 
submarine boat. 

It was not, however, until the Russian war that mines were 
seriously tried in actual warfare. As employed by the Czar's 
engineers in the defence of the Baltic porte during that war, they 
did not prove wholly successful, but, nevertheless, two British men- 


Loapmd ELBOTRICALLY OoNTROLLED SUBMARINE MINBS, 
PREPARATORY TO MINING A HARBOUR. 


of-war, the Merlin and Firefly, were badly shaken up by the 
explosion of these initial mines These early Russian mine, it 
should be explained, were of the type known as the “ mechanical "— 
that is, they carried their own means of firing, and were inde- 
pendent ofany outside agency such as electricity. Modifications of 
these mines are in use to some extent to this day. 

In navaland military circles to-day, however, these mechanical 
mines are generslly regarded as makeshifta, which are undesirable 
for the obvious reason that they sre equally dangerous to friend 
and foe, and which should 
only be employed when 
peculiar conditions render 
impracticable the utilisa- 
tion of the electrical mine 
with its paraphernalia of 
cAbles and batteries. The 
electrical mine, which is 
so vastly superior t^ every 
other similar agent of 
destruction, waa first used 
in the Civil War. The eléc- 
trical mines, or ground 
mines," as they are some- 
times designated, are of 
very simple construction, 
aad are fired by meaas of 
an electric current from 
the shore. 

A representative elec- 
trical mine consists prim- 
arily of a buoyant iron 
case containing a charge 
varying with circumstances 
from 200 lbs. of guapowder 
up to as much as 700 or 
800 Ibs. of guncotton. 
Gunpowder was used 
almost exclusively in th» 
earlier electrical wines, 
bat it has been almost 
wholly supers:ded by gun- 
cotton or otber high ex- 
plosive for the reason that 
the latter is more power- 
ful and is not affected by 
dampness, Indeed, gun- 
cotton is generally used 
in а wet condition. 

The fuse for firing is a 
very simple affair, consist- 
ing of a cylinder 2 or 3 in. long, containing a little fine powder at the 


big end while the small end is filled with fulminate of mercury which 
isa tremendously powerful detonator. Through the ebonite head are 
led two thick coppsr wires which are connected together inside the 
fine grain powder by a very thin platinum-silver wire. The elec- 
trical battery on shore is connected to one of the thick copper wires 
of the fuse by a special cable which is led into the mine by a water- 
tight joint. When it is desired to fire the mine, a firing key in the 
circuit is pressed and a current of electricity sent along the cable. 
It flows easily along the thick copper core, and on to the copper 


important branch of naval warfare have been rendered possible only 
by the introduction of electricity and high explosives. In the 
mind of the uninitiated, submarine mines of all kinds are, as a rule, 
inevitably associated with torpedoes, but, asa matter of fact, they 
constitute a much more recent development. The first recorded 
destruction of a ship by a torpedo dates back to the beginning of 
the last century, when Fulton managed to sink & small vessel 


* New York Electrical Review, 
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wire of the fuse, where it is then checked by the piece of thin plati- 
num-silver wire which rises to a red heat. This naturally ignites 
the surrounding powder and fires the mine. 

The mining of barbours witu such a system of electrical defence 
constitutes one of the most highly specialised functions of our mili- 
{агу and naval administration. In the first place, the selection ofa 
position for an electrical mine field must be made with reference to 
the shape of the harbour and the disposition of the fortifications. 
Naturally the mine field is placed to seaward of the forte во that 
the enemy cannot get at the forts because of the mine field, nor can 
their boats destroy the mines or cut the cables because of the forta. 
The mines are Jaid down by boats, either singly or in groups of two 
or three, and the electrical cables taken on shore to some con- 
venient point. For the operation of the mines to the best advan- 
tage there are selected two observation stations, located at high 
points and commanding a good view of the entire mine field. As 
the mines are laid down the observers at these two stations, which 
are located at right angles to each other, carefully note the exact 
position of each mine as laid and record it by putting up a pair of 
pickets in that direction. In this way the position of any mine 
can be accurately determined by the operators at the two stations 


Error or COUNTERMINING WITH ELECTRICALLY CONTROLLED SUBMARINE MINES. 


observing together. The electrical circuit is then joined up, there 
being a distinct circuit for each mine or group of mines, and the 


two operating or observing stations are further connected by tele- 


phone or telegraph or both. i | 

Under war conditions operators are constantly on duty at both 
stations, and should a hostile ship approach the mine field close 
watch is kept, and as the veesel passes over each line of mine 
pickets the corresponding firing keys for the mine or mines at that 
point are pressed. Obviously if an enemy’s ship passes over the 
intersection of two lines of vision from the respective ntations the 
two operators will press the keys simultaneously, the circuit will be 
completed and the mine fired. 

This outline, it should be pointed out, covers nearly the most 
simple plan of operation for electrical mines. Several nations have 
of late years adopted systems which while far more elaborate in 
themselves require but a single observer or operator. The elabora- 
tion of the new systems consists primarily of the introduction of 
more complicated arrangements and delicate instruments for test- 
ing and firing the mines. Some of the mines, for instance, are con- 
nected with tbe firing station by telephone, and so long as they are 
in good working order can be made to buzz like a bee. If the mine 
fails to respond to its call it is known that something is wrong, and 
it must be raised for inspection. 

. The use of mines or stationary torpedoes is by no means con- 

fined, however, to the destruction of hostile ships which are 
attempting to enter & barbour. Mines are also used for destroying 
other mines and may be placed outside an enemy's port so as to 
make it dangerous for him to venture out. In the latter case they 
are called blockade mines, whereas when they are used for destroy- 
ing other mines they are designated as counter-mines. 

The destructive area of an electrically operated submarine mine 
—also known as a ground mine or observation mine—has been 
found by experiment to be the area embraced by а circle on the 
surface of 30 ft. radius, so that allowing 60 ft. for the breadth of the 
ship, the mines would be placed across the ordinary mined channel 
at intervals of 120 ft. By introducing several lines of these mines 
а channel or harbour can be most completely mined. Mines give 
the best explosive effect when placed at а depth of about 50 ft. 

Under the latest approved system the operator or observer times 
the firing of the mines by looking through the telescope of an 
instrument, on the platform of which isia plan of the mine field with 
small metal studs representing the danger area of the various mines. 
From these studs the electrical wires lead to the mines which they 
represent. To the telescope itself is connected the battery for 
producing the electricity. Keeping the centre of the tel 
following the enemy's ship, it will be appreciated that when the 
hostile vessel crosses the danger area of a mine, the movement of 
the telescope will have brought the battery into connection with 
the stud representing the mine, and the electricity flows through, so 
firing the mine. Electrical mines are the only ones which are 
suitable for use in channels which must be kept open for the ingress 
and egress of friendly ships, as they are under complete control 
from the shore, and being placed at considerable depths there is 
little danger of ships colliding with them. 

Counter- mining, in which electricity is also the agent employed, 
is seldom practicable owing to the impossibility of carrying out the 
work under gun fire which would almost inevitably be n 
under war conditions. It is obvious, however, that since a 500-lb, 


mine—that is, a mine containing 500 lbs. of gun-cotton—will 
destroy all the mines within a radius of 90 ft., 12 of these mines, 
such as can be transported at one time in an ordinary ship’s launch, 
will, if properly laid 180 ft. apart, clear by their explosion a 
channel 60 yards wide and 720 yards in length. 

In many navies, notably the American and British, increased 
attention is being given to the instruction of regular classes of 
officers and men in to o and submarine mine work and in the 
schools at Newport, R. I., and on his Majesty's ship Vernon (stationed 
at Portsmouth, England), the young mine experts аге well grounded 
in a thorough knowledge of electrical science. 


— 


POWER-FACTOR METER CONNECTIONS * 


Тнв usual way to connect a power-factor meter to a three-phase 
circuit is shown in the diagram, fig. 1. 

A, B and c are the three phases of the three-phase circuit. Only 
two series transformers, 4 and с, are necessary. The shunt trans- 
former may, ог may not, 
be necessary, according 
to the potential between 
4 and B. 

Leads c, d aud e are 
connested to what is 
virtually a two-phase 
induction motor in the 
interior of the power- 
factor meter. It is this 


shunt coil in the interior 
of the meter, gives torque 
to the dial pointer. There 
is no electrical connection 
between the shunt coil 
and the motor, so that 
while: current flows 
readily from c to d and 
from d to e, no current 
can flow from either с, d or e to either a or b. Finally, it is im- 
portant to note that the current in d isthe vectorial sum of those 
in phases A and c. 

By placing ап ammeter in d and by arranging two additional 
shunt circuits on each side in such a way as to be able to short- 
circuit the ammeter at will, the current in each of the three 
phases may be measured by the ammeter with the aid of fo 
ammeter plugs. 


Fic. 1.—Usvat CONNEOTIONS оғ PowER-FACTOR METER IN 
THREE-PHASE OIRCUITS. 


ш Shum Traniormer 
A b 


Fic. 2 -Оонивотіонз OP POWER-FACTOR METER IN COMBINATION 
with AMMETER. 


Thus in the diagram, fig. 2, by plugging in 1 and 2 the current 
from phase c is shunted away from the ammeter—although still 
allowed to pass to d and thence to the power-factor meter—and the 
current from phase a passes through plug 2, and may be read in 
the ammeter on ite way to the power-factor meter. Therefore, by 
this arrangement, we obtain the current in phase А and also the 
power-factor of the combined circuit. 

By plugging in 2 and 3, the currents from both phase 4 and phase 
c pass through the ammeter—which registers their vectorial sum, 
which is equal to that in phase s—and from thence into the power- 
factor meter. Thus, by this arrangement, we obtain the value of 
the current in phase в, and also the power-factor. 

By plugging in 3 and 4 the current in phase л is shunted away 
from the ammeter—although still allowed to pass to the power- 
factor meter—and the current from phase c passing through 3 is 
measured in the ammeter without disturbing the ‘ power-factor 


meter reading. 
* Electric Club Journal, Pitteburg, July, 1904. 
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Finally, the ammeter may be disconnected entirely by plugging 
in 1 and 4 only. This іза safe and convenient way to leave the 
plugs when not іп use. Care sbould be taken not to pull both 1 
and 3 or both 2 and 4 ont at the same time, as by so doing the 
secondary of transformer a, or that of transformer c, will be open- 
circuited, in which case the primary current will saturate tho core, 
inducing a dangerous secondary voltage. 


A NEW CABLE-DRUM OARRIAGE. 


Тив cost of, and loss of time involved in, the bandling of heavy 
cable during laying is often greater than one would imagine. 
For instanoe, it will be found that a drum of cable weighing 
34 tone will waste two hours, and will cost quite 53. for every 500 
yards it is pushed along a good level and fairly straight road. 
Should there be many turnings or gradients by the way, the cost 
will, of course, be greater. The reason for this is obvious when one 
notes the construction of the clumsy cable drum with its wooden 
and battered edge. Then again there is great danger in pushing a 
drum to many jobs, as when such a clumsy affair, weighing 4 tons 
or thereabouts, " takes charge down a hill, the trouble does not end 
with long columns in the local papars giving the list of casualties 
and asking "rpg озоор More than one company and corpora- 
tion know this from experience. Up till now, however, the only 
alternative to the above method was the cumbersome four-wheeled 
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New Trr or CaBLE-DBUM CABBIAGE. 


drum carriage necessitating the use of a horse. Taking into con- 
sideration the first cost, horse charges, &., the latter method is 
almost as costly as the former; nor is this a handy vehicle on 
account of ite length, stay bar, &c., to run cable off. Asa matter of 
fact, it is hardly ever used, except for the carting of cable. 

The custom of the National Telephone Co. in Glasgow is to mount 
their drums (which do not vary much ia diameter) oa the axle of 
two strong wheels. The case and speed with which they handle 
and lay heavy telephone cables in the busy streets of Glasgow 
clearly shows the handiness and many advantages of the two- 
wheeled drom earriage. In mounting the drum in the above war, 
i в, on a straight axle between two wheels, it is, of course, necessary 
to raise tne drum, take the wheels off tbe axle, put the axle 
through the drum, put the wheels on again and lower! This pro- 
ceeding takes time, and is in many ways a great disadvantage. 
Messers. David Stirrat & Воп, coachbnilders, 132-138, Port Dundas 
Btreet, Glasgow, are now bailding а two-wheeled drum carriage 
shown in the accompanying sketch, which is claimed to combioe the 
advantages of both types of vehícles mentioned, without their dis- 
advantages. The ides of the bent axle was suggested by Mr. A. J. 
Abrahan, the chief assistant and mains superintendent, Partick, but 
the carriage is designed by Messrs. Stirrat and Son, who have had 
а good deal of experience in the building of such vehicles. 
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SIMPLE STORIES. 


By “INNOOENS.” 


VIT.—LocaL INTELLIGENCE. 


Nors.—The Middlesbrovgh Electric Light Committee recently 
held an inquiry into the iaclusion of an item for" milk" io the 
station costs The engineer explained that this was the cost of 
upkeep of а harmless, necessary cat on the station. 

AT a meeting of the Electric Light Committee of Centre- 
burgh, held on the ——th inst., 

CoUNCILLOR MoNEYBAGUE drew attention to the charge 
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of seven shillings and sevenpence in the last quarter's 
account under the item “ milk," and said that it was the 
usual custom for the Resident Engineer toa Lighting Scheme 
to defray the expense of his matutinal lactea! fluid from the 
salary paid him by the Committee. 

The CHAIRMAN called on the Borough Electrical: Engineer 
for an immediate elucidation. 

The Boroves ELECTRICAL ENGINEER explained that, 
unfortunately, it had been found that certain mice who had 
taken up their residence in the eleotric light station had 
exhibited a penchant for sitting өп the high-tension bus-bars. 
Althongh this practice was in iteelf harmless and amusing, 
it detracted from the business-like aspect of the place, and 
had the additional disadvantage that the mice, in following 
their usual habit of dangling their tails, caused either partial 
or complete short-circuite, thereby occasioning themselves 
much inconvenience, and rendering the voltage regulation а 
matter of some difficulty. Temporary measures—such ав 
providing the volt-boy with а long bamboo rod, and giving 
him instructions to swipe at any mouse within гарре— 
having proved ineffective, he had come to the conclusion 
that the only thing to do was to appoint a cat to the 
post of Mouser to the Electric Light Committee. The 
initial expense had not been great — in fact, he got 
the beast for nothing — and the ad- 
ditional revenue charge worked ont at 
0:0000067d. per unit delivered at 
consumers’ terminals. 

CoUNCILLOR TECKNEEK asked whether 
adequate measures had been taken to 
instruct the Mouser to the Electric 
Light Committee as to the dangerous 
nature of its calling as regards tbe 
possibility of getting higb-tension 
shocks, 

The Вовооссн ELECTRICAL Ex- 
GINEER replied that the Mouser had 
unfortunately learned by practical ex- 

rience that certain parts of tue switch- 
board were unsafe to haodle, as she 
had already received a 2,000-volt shock. 

A prompt application of the suggestions 
laid down in the ELECTRICAL REVIEW'S 
Shock Sheet had, however, resuscitated 
her, and now she was going about 
with eight lives still in band. 

CouNCILLOR MoNEYBAGUE asked if the Borough Elec- 
trical Engineer was aware that interruptions to supply were 
still distressingly frequent owing to the antics of the mice. 
On his last visit to the station he had an interesting con- 
versation with the junior oil-boy, who assured him that he 
had. on several occasions seen mice sitting on the syn- 
chronising lamps. This pointed to inefficiency on tbe part 
of the Mouser. 

The BOR OCH ELECTRICAL ENGINEER explained that the 
Mouser had recently been engaged in rearing a large and 
interesting selection of junior mousers, and during the past 
few days been instructing them in the duties of the 
office. He hoped, therefore, that in a few weeks, owing to 
the reinforced staff, interruptions to supply due to mice 
would be entirely eliminated. 

CovNorLLoR MONEYBAGUE protested against a servant : 
of the Corporation delegating ber duties to others while 
in receipt of a salary paid for the performance of such 
duties. 

COUNCILLOR  TkckNEEK differed from the previous 
speaker on the ground that it was the custom for all the 
higher officials to delegate the bulk of their duties to sub- 
ordinates, restoring the balance by themselves uppropriating 
the bulk of the salary. This was a well-established and 
almost, universal custom in Corporation concerns, 

The CHAIRMAN suggested that the beet way to promote 
efficiency would be to diminieh the supply of milk to the 
Mouser, who would then feel a stronger inducement to provide 
food by her own exertions. 

. It was therefore resolved that the amount to be put aside 
per quarter for the maintenance of the Mouser to the 
Electric Light Committee be three shillings and ninepence 
Di penny instead of seven shillings and sevenpence as here- 
tofore, 
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. THÉ NEW BOARD OF TRADE 
REGULATIONS. 


(Continued from page 332.) 


THE foregoing concefsions are of some importance, as they 
are sure to be taken wide advantage of in connection with 
the supply of energy for lighting and power to factories, 
mines, &c. 
casing shall be efficiently connected with earth, or otherwise 
arranged to guard against shock. It would be interesting 
to have from some authority a clear definition of an efficient 
connection with earth. No donbt the precautions at present 
taken in connection with circuits such as described will meet 
the requirements regarding fuses and switcher, but sub- 
clause (а) (5) is certainly a good precaution, although, per- 
haps, somewhat difficult to enforce. 

Clause 2 specifies that the two sides of a three-wire eystem 
brought inside a consumer’s premises shall be kept quite 
distinct, and must be connected to two pairs of terminals. 
The conditions regarding extra high preseure supply are of 
interest, and are embcdied in Clause 8, as follows :— 

3. The prersure of a supply delivered to any consumer's premises 
shall not exceed the limit of high pressure, except with the consent. 
of the Board of Trade and subject to such regulations as the Board 
may prescribe, and to the following conditions :— 

(1) The premises must be а factory, a mine, or electric traction 
works. 

(2) Where the premises are a factory, or a mine, the supply shall 
only be given on condition that the prc.visions of the Factory Acts 
and tbe Mines Regulation Acts, respectively, and any regulations 
which may be made thereunder, are complied with. 

Possibly these regulations have been made with an eye to 
the future, as pressures exceeding 3,000 volts are not at 
present in large demand in the places indicated. 

Clause 4 deals with the minimum size of conductors, and 
is the same as the old Clause 5, but the reservation is wisely 
made that it does net apply to an electric line in a lamp- 
post. Clause 5 specifies that the testing pressure for all low 

and medium pressure mains shall be 50 per cent. greater 
than the maximum, and at least 200 volts; the former point 
is additional to old Clause 7. Clause 6 regarding the main- 
tenance of insulation stands exactly as old Clause 8, and the 
same applies to Clauses 7, 8, and 9, which correspond to the 
old numbers 10, 11 and 12. With regard to transformers, 
it is now added by Clause 10 that the metallic portion shall 
be efficiently connected to earth. Clause 11 (old Clause 
13), dealing with limit of power in а high pressure line, 
reads as follows :— 

An electric line used for a high pressure supply shall not 
be used for the transmission of more than 500 kw, (old 

clause, 300, 000 watts), or, in the case of an overbead line, 
50 KW. . .- 

In the case of the London authorities, the mention of over- 
head lines i8 naturally omitted. Clauses 12 and 13 are 
exactly similar to old Clanses 14 and 15. 

This completes Section A, and we find that the 
following old clauses have been omitted :— Clause 2, dealing 
with pressure of supply to transforming apparatus ; Clause 4, 
maximum current in conductors; Clause 6, apecifications of 
ineulatirg material ; and Clause 9, high pressure conductois 
to be covered. We think that of ‘there, the last most likely 
: “never will be missed." 
| (To be concluded.) 


NEW PATENTS APPLIED FOR. 


Compiled сароем for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, $22, High Holborn, London, W.C., and st Liverpool, to whom all 
inquiries should be addressed. 


17,674. ** Improvements in and relating to telephones." S. J. Port. August 
15th. 


17.717. ‘** Improvements in electrical switches." C. J. KLEIN. August 15th. 
17,799. Improved suspension fitting for electric motors.“ G. Davis. August 
th. 


August 16th. | 
W. FAIR- 
(Com- 


17,788. Improvements in switchboards." I. Н. Parsons. 
17,741. *' Alternating current power transmitting apparatus.” 
WEATHER. (Arnold Magnetic Clutch Co., United States.) August 16th. 
plete.) 
17,752. . magneto-electric generator.“ 
Jackson & Co., т. Atyuet loth, 
ae „761. Improved means of rexulat.ng electric currents. " H. HiL А 
th. f 
17,780. Improvements in travelling carriages for overhead runways. "o R, 
PRIEST ard W. MonRRALL. August l6th. 


R. AINSWORTH and E R. 


cords." T. II. M. Harvey. 


We notice that it is specified tbat the metallic 


‘ELECTRIC FURNACES. 


17, ти. ч Improvements in or relating’ to electrolysis celis." Е, A. ASHCROFT. 
August 16t 


175792. " Tuuroveinéute in nnd relating to the manufacture of incandescent 
electric lamps.” J. M. Ca&EgrLo. (Date applied for under Patents Act, 1901, 
Pentember 12th, 1908, being date of application in France.) August 16th. (Com- 
plete.) 

17,405. ‘Improvements in or relating to telephone and other conducting 
August 1fth. 

17,808. ‘*Improvementa in electrical measuring instruments. 
AND VIGNOLEs, LTD., and S. Evrusukn, Augu- t 18th. 

17,89, “Improvements in electric controllers." THe Brisa Тпомвок- 
Hovston Co., Lrp. (The General Electric Co., United States.) August 16th. 

017,812. **Improveme ts in electric uses.“ Tur British THomMson-Hovston 
Co., Ltp. (The General Electric Co., United States.) August 16th. 

17,8832. "Improvements in or relating to telemeters." G. AnacGwo. 
August 1€th. 

17,827, ‘‘ Improvements i^ terminals for secondary and primary batteries.“ 
J. M. RicnakD SGN. August 17th. 


17,841. “Improvements in electric motors“ W. J. Hawks. August 17th. 

17,962 “Improvements in and relating to c'ectrica! conductors; specially 
applicable to overhead conductors for electrical tramways.” E. M. GINDERS: 
August 17th. , 

17,939 * Improvements in electric trolle ys.” J. LAUVERNIER. August 18th. 
(Complete.) 

17,975 ‘Improvements in the control of electrically propelled vehicles.” 
J 8. Rawonrn. August 18th. 

17.978. “Improvements in or relating to suspending or supporting electric 
motors or differential gear ог both, on motor road vehiclea or tramway vehicles. 
G. B. Калия. (La Société A. Vedrine et Cie, France.) August 18th. 

17,997. “Improvements in electrical switches." F. Е, MacDonatn. 
August 19th. 

18,020. “Improvements in electrical driving mechanism for mechinery in 
general." J. R. Hirr. August 19th. 

18,042. “Improvements in processes of oxidation and reduction effected in 
an clectrolytic bath." O. Imray. (Farbwerke vormals Meister, Lucius and 
Brüning, Germany.) August 19th. 

18 060. ‘Improvements in electro-mechanical apparatus for automatically 
operating the rail and electrical conductor points on electric tramways and 
railways from the tram or train." G. D. A. Parr. August 20th. 

19.005, ** Improvements rela'ing to telephone switchboard cords and like 
П xible electric conductors," W. J. BvuroN and C. L. BvnLINGHAM. August 
20 h. (Complete.) 

19, 4. “Improvements in and connected with wireless telegraphy and 
apparatus for carrving out the same.” G. C. Отмохр. (Gesellschaft für 
drahtlose Telegraphie m.b.H., Germany.) August 20th. (Complete.) 

18,087. ‘“‘Imorovements in the transmission and distribution of electric 
power." J. Krvyswisk. August 20th, 

18,101. “А new or improved means of converting alternating current for use 
with continuous current electrical measuring instruments and the like." W. C. 
Heap. Angust 20th. 

18,105. “ Improvements relating to the transformation of repulsion motors 
when running at speed into rotating field agynchronous motors." M. LATOUR. 
(Date applied for under Patenta Act, 1901, August 27th, 1908, Seng date of 
application in France.) August 20th. (Complete. ) 


EvrnsHED 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
5 & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 


GaLvanic CURATIVE APPLIANCES FOR Human USE. 
February 10th. 


TELEPHONE AND Time Recorprers THEREFOR G. Furst. 118. January 2nd. 
STARK INA PU as. Р. Duflos. 114. January 2. (Date applied for under Patents 
Act, 1901, January 7th, 1908, being date of application in France.) 


Тнк EQUIPMENT or ELECTRICALLY ProvpeLLeEp Raitway Cars. Siemens Bros 
and Co., Ltd. (Siemens & Halske Aktiengesellecbaft, Germany). 193. 
January 4th. 


ELECTRIC CONDUCTORS FOR ILLUMINATING PURPOSES., 
MacNaughton. 226, January 4th. 
Ertctric INcANDESCENT Lamp. C. C. Regnart. 991. January bth. 


Сохткоілахе Devices FOR FLEcTRICALLY Driven VkHicLrs. The Elektrici- 
tats Aktien-Gesellschaft, Vormals W. Lahmeyer & Co. 711. Janu llth. 
(Date applied for under Patents Act, 1901, June 22nd, 1908, being date of 
application in Germany). 


F. Tomlinson. 


8,276. 


I. La Goff and J. 


INSULATING ELECTRICAL CONDUCTORS. 
States). 768. January 12th. 


ELECTRIC ACCUMULATOR PLATE. С. P. Elieson. 1,187. January 16th. . 

THE PRODUCTION AND MANUFACTURE OF PIPES OR CONDUITS, OR OTHER ARTICLES 
FOR USE UNDERGROUND OR IN OTHER SITUATIONS WHERE THEY ARE SUBJECT TO 
ELECTRICAL OR СовкомуЕ Action J. Y. Johnson, (L. A. Brown and D. 
Tiedway, United States.) 1,279. January !Rth. 


DvNAMo Exrctric Macuines, C. А. Allison. (The Hooven Owens Reutachler 
Co., United States). 3,847. February 16th. . 


ELECTRIC VIBRATING APPARATUS FOR MASSAGE Pv RPOSES. 
February 22nd. 


W. G. Heys. (W. E. Ammon, United 


P. Hoffmann. 4,359. 


C. A. Keller. 3,790. February 15th. 


CONSTRUCTION OF APPARATUS FOR CLEANING ELECTROTYPEN AND THE LIKE. А. 
Collis. 4,024. February 17th. 

THERMAT-CUT-OUT8S FOR ELECTRIC Cirevirs. W. Faitweather. (American Elec- 
tric Telephone Co., Uuited States.) 4,448. February 23rd. 

THERMAL-CUT-OUTS FOR Evectiic Circvirs. W. Fairweather. (American Elec- 
tric Telephone Co., United States.) 4,119. February 33rd. 


THERMAL-CUT-OV'TS FOR ELECTRIC Circvrirs. W. Fairweather, 
tric Telephone Co., United States) 4,450. February 23rd. 


Evectric Нклтїхє Device, J. Padris. 4,783. February 26th. 
H. Aron. 2,467. February Ist. 


INTERCHANGEABLE ELECTRIC DIsPLAY АРРАВАт'Е. D. Levy. 2,002. February 2nd. 
(Date applied for under Patents Acts, 1901, February. 10th, 1903, bein, date 
of application in United States). 


Сікст CONTROLLERS TOR IN DWS TIN COILS. 
Duplex Magnet Co., United States). 3,631. February 13th. 


Vapotk Enectric Lames. H. I. Wood. 3,774. February 15th. (Date applied 
for under Patents Act, 1901, February 14th, 1908, being date of application 
in Unitad States.) 

TELPHERS. Riemens Bros. & Co., Ltd. (United Telphersge Co.) 1,88. 
February 18th. 


(American Elec- 


CLOCKWORK ELECTRICITY METERS, 


W. G. Heys. (The Varley 
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No. 1,898. 


MUNICIPAL TRADING. 


THE speeches delivered by Lord Avebury and others at the 
annual meeting of the Industrial Freedom League, have 
been reprinted in pamphlet form, and published at the price 
of sixpence, so that the well-known views of the League 
regarding the direct and indirect evils of Municipal Trading 
may be available for general perusal. We are glad to note 
that the familiar references to sterilised milk are absent, and 
that when Municipalities are referred to as '* undertakers,” 
it is in the Parliamentary and not the popular sense. There 
ig, in fact, a general seriousness about the speeches which is 
аз it thould be. Lord Avebury dwelt upon the growth of 
local indebtednese, from two hundred and sixty-five millions 
sterling in 1893-4 to four hundred and seven millions ster- 
ling in 1901-2. He stated that in more than sixty towns 
in the United K'ngdom the municipal electric light under- 
takings showed losses. "Тһе capital expended in respect to 
those sixty undertakings amounts to over five millions, and 
the losses on working were over eighty-six thousand pounds. 
A comparison of the Northern system of London tramways 
leased to a company with the Southern system worked by 
the Council shows, for 1903, а surplus of thirty-seven 
thousand pounds for the former, against a loss of 
two thousand pounds for the latter. The question of mere 
money loss is by no means Lord Avebury’s main objection 
to municipal trading. There are other things even more 
serious. He instances the Edinburgh and Leith Gas Com- 
missioners opening shops for selling stoves and burnere, and 


‘the Devonport Corporation competing with banks by 


receiving money on deposit payable at short notice, which 
was contrary to all sound financial principles. Another 
important result of municipal trading is the check to 
individual enterprise, as instanced by the operations of the 
Durham County Council and of Corporations in Lincoln- 
shire and Yorkshire regarding electric power works. On 
thes2 and other grounds Lord Avebury justified the existence 
of the League, and considered that it appealed to the con- 
fidence and support of the industrial and commercial world, 
and of ratepayers generally. 

The appeal to the ratepayer in general is the most hopeful 
sign, though often considered the most hopeless task. The 
advocates of municipal tradiog have already made up their 
minds that the Industrial Freedom League is an arch enemy 
whose every fact is fiction, and whose only aim is the creation 
of private monopolies which may batten upon the necessities 
of the people. Even a man of euch commercial and scientific 
attainments, and so unimpassioned, as Lord Avebury, is 
"suspect" to any town councillor who spends laborious 
days in promoting the welfare of some feature of “ trading 
which he has no doubt is of benefit to his fellow townsmen. 
All such will ask what matters the increase of indebtedness 
if the secarity remains good and the expenditure is repro- 
ductive? The London County Councillor, pledged to the 
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municipal management of tramways, will ask—and perhaps 
not entirely without reason—whether the disturbance of 
traffic, due to reconstruction, was as great in the North as in 
the South during 1903 ? Members of electric lighting com- 
mittees will suggest that the undertakings of the 60 towns 
showing losses may be comparatively new, nob yet of an age 
when profits might. be expected. All sorts of sanguine 
reasons or suggestions will be urged to minimise the impor- 
tance or to shift the bearings of the facts which Lord 


Avebury may bring forward in his capacity as President of 


the League. | 

Lord Avebury quotes from the proceedings of the Social 
Democratic Federation with a view to show that the objects 
of municipal traders and of that association are identical. 
Whilst it is obvious that every addition to municipal enter- 
prise promotes to some éxtent the aims of such a body, 
we think that to assume that social democracy is the pre- 
vailing object of municipal traders would be a mistake. 
Апу attempt to limit the work of the municipality to ita 
proper sphere is bound to fail, unless it recognises that the 
municipal trading sentiment has its foundations in the desire 
to retain, for the benefit of the community, profits which 
previously were, or seemed to have been, made by the in- 
dividual at the expense of the community. Electrical in- 
dustries are particularly affected by the municipal trading 
spirit, because their beginnings were co-incident with the 
expression of that anxiety about “ unearned increment,” and 
that desire for ransom' which was characteristic of Mr. 
Chamberlain’s earlier political manner. The ratepayer may 
be influenced by idealists, but if he has taken a wrong course, 
he will be less likely to retrace his steps by the preachings of 
doctrinaires than by the assimilation of hard facts. We fear 
there is much ground for Lord Avebury’s complaint, that it 
is very difficult to ascertain with accuracy the financial 
results of the business undertakings conducted by munici- 
palities in conrequence of their complicated accounts and the 
tendency to charge one undertaking with some of the 
expenditure on others. A rigid system of account keeping, 
and a determination to fairly face obstinate facts, are the 
first essentials towards ascertaining the true bearings of 
municipal trading. Arguments as to indirect advantages 
from direct losses are perfectly justifiable. If these arguments 
are incorporated in the accounts, no consideration can be 
given to them. If they follow the accounts, their value and 
importance can be accurately judged. If municipal corpora- 
tions do not, of their own initiative, or through the action 
of the ratepayers, adopt the necessary strictness in account 
keeping, then the aid of Parliament should be invoked. 


On the whole, we have more confidence in the eventual 


satisfactory settlement of this thorny question than is perhaps 
generally felt in quarters where the evils attending the 
indefinite extension of municipal activities are fully realised. 
The financial side is settling itself naturally. The spend- 
thrift does not continue to borrow indefinitely at low rates 
of interest. The theory that the ratepayers are the best 
judges of their own interests seeme, at times, an incredible 
theory to hold, but ratepayers do awaken in time. Municipal 
councillors, perhaps keen traders individually, have had 
opened out to them opportunities for the exercise of their 
special talents, which it has seemed like tempting Providence 
to lose. They are frequently “strong” men with the bump of 
tenacity largely developed. To hold on to a losing enter- 


prise in which other people's money is locked up, is an appli- 
cation of strength which is by no means unusual. It will 
undoubtedly take ratepayers a little longer than other people 
to estimate the value of such “strong” men, but they will 
discover it in time. Returning to what we have described 
as the foundation of the Municipal Trading spirit, we think 
that almost sufficient experience has now been obtained to 
enable ratepayers to judge whether a community can always 
embark upon new enterprises with a oertainty of obtaining 
all the benefits and incurring none of the risks. The desire 
to avoid local monopolies being the sport of private greed ig 
sound and permanent, but the attitude of unreasoning sus- 
picion of private enterprise upon which so much municipal 
trading has been built, will give way—is giving way—to a 
recognition of the value of either in its proper sphere. 


— 


N WE are pleased to notice that this type 
of Mercury Vapour of electric lamp is now being manufac- 
meee: tured for the market by the Cooper-Hewitt 
Co., of America, and that it is finding favour in various 
places in that country.  L'Eleciricien, in a recent issue, 
learns that it is in successful operation in several places, and 
gives scme instances. Ten of the lamps, cach consuming 
9 amperes at 115 volte, are being employed in the battery 
station of the Transportation Co. of New York, which sup- 
plies current to hundreds of public vehicles. "There they 
have replaced 14 arc lamps with manifest advais age. Not 
only is the station unusally dark, and a difficult one to light by 
reason of the black non-reflecting surfaces of the batteries, but- 
the emission of sulphuric acid spray, caused by the gases givcn 
off whilst charging the batteries, kad the effect of corroding 
and injuring the regulating apparatus of the arc lampe 
previously employed, and necessitated their being enclosed in 
special cases. The new type of lamp is not only free frcm 
this objection, but consumes, for an increased amount of 
light, appreciably less current. Under the present system 
of illumiration it is possible to examine the cells much more 
easily and minutely than formerly. 

In addition to this installation, the Cooper-Hewitt Co.'s 
lamps have been introduced in a leather factory and other 
places. At the leather factory, where the area to be lighted 
is 1,100 m,, 30 lamps are to be found, each taking 8:8 
amperes at 55 volts. The company is now turning out 
lamps cf different types of high illuminating power. Two 
of these are of 700 С.Р. and one of 800 c.P. A recent 
introduction is a lamp designed for street lighting. It is 
ha'f the length of the usual type, and is run in series in 
pairs. Our contemporary does not further describe this 
lamp, but remarks that the lamps as now made can be 
run in a horizontal position, inst«ad of inclined or vertical, 
as were those of earlier construction. 

From the registration, on July 27th last, of a company 
with a capital of £20,000, under the the title of the Bastian 
Mercury Vapour Lamp, Ltd., it is to be inferred that active 
steps are being taken to introduce the very ingenious and 
promising form of lamp devised by Mr. C. O. Bastian. We 
described this lamp in our issue of April Ist, 1904, and 
shall welccme its appearance on the market. 


SrNcE the third-rail system was intro- 
duced in the more northerly States. of 
America, it has been found both a difficult and expensive 
matter to remove, and keep removed, the ice and sleet which 
form so constantly during the hard winters, Not many 
numbers of the American traction journals are without des- 


Removal of Ice from 
the Third Rail. 
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criptions of some new method of attacking the enemy which 
holds up a service as effectually as a snowstorm, Most of 
them are mechanical in their nature, and we believe that 
satisfactory results are obtained with the best of them, but, 
from time to time the obvious method of melting the ice by 
means of an electric current is brought forward in more or 
less novel guise. Perhaps with suitably low tension currents 
of high intensity sent into the third rail from a transformer, 
the desired end could be obtained with commercial satisfac- 
tion,* but of this we are distinctly doubtful, bearing in mind 
the large radiating surface and the miles of rail which often 
would be dealt with, not to mention the other obvious 
difficulties which beset the man who wants to do everything 
by turning a switch, and such a scheme as that which its 
originator expounds in the Street Ratlway Review for July, 
is probably not worth the consideration of the practical man, 
and most certainly never would be adopted in a country 
such as England, where the trouble which it seeks to over- 
come rarely arises. 

Briefly, the system requires a steel wire held by wood 
strips and wedges under the head of the third rail, but 
insulated therefrom, one end being connected to the third 
rail and the other to the track rails, It is recommended 
that the wire be run in lengths of not more than one mile, 
while it is estimated that the power per mile required to 
raise the temperature of the wire to 450° to 500° F. will be 


45 Kw., and the time of application is said to be about 15 


minutes. The author of the system is confident of its 
success when applied to a real live line, but at present has 
only the resulta of a test on 30 ft. of rail on which to base 
his rosy convictions. We can at least wish him success, 
in a more extended practice. > 


Municipal Sanitation WE publish in the present issue a legal 
of No Consequence. query, in which а correspondent states 
facts which show the extraordinary attitude of a certain 
municipal body towards the private supply of electricity for 
lighting purposes. The story told by our correspondent 
shows how anxious the local authority is to ensure that the 
market shall be kept open in case its application to the 
Board of Trade for leave to supply under the terms of a 
provisional order shall prove successful. The facta may be 
very briefly stated. It appears that, in the village of 
Oulton, in the County of Norfolk, there were a number of 
persons who desired to have the advantage of electric light in 
their houses. Our correspondent, an electrical engineer, 
with a view to meeting the demand, joined forces with a 
friend for the purpose of finding the capital песев- 
sary to provide the requisite plant. After a few years, 
during which the firm seem to have met with some adver- 
sity, they succeeded in establishing a system which provides 
sufficient energy for 1,800 8-c.P. lamps, and now brings in 
the modest revenue of £500 a year. From certain corre- 
spondence in the local press, to which we shall presently refer, 
it seems that although the installation is small, it meets the 
requirements of the district, and gives satisfaction to all con- 
cerned. Pausing here, the question may be asked What 
objection is there to the demand for electric light being met 
in this way? Who objects to our correspondents 
reaping the small harvest which is the reward of their 
industry and enterprise? A reference to the query addressed 
to us by our correspondent suggests that his little 
monopoly is threatened. It seems that a recently-formed bedy 
known as the Oulton Urban District Council, has voted 
£120 towards the expense of applying to the Board of Trade 
for а provisional order for the supply of electricity in its 
district. The plain English of this is that whether it 
obtains or puts any such provisional order into force, it 
intends to oppose any application for a provisional order 


* Vide Street Rathoay Journal, p. 1025, December, 1903. 


* 


which our correspondent may make. О? course the pro- 
posal is made in what are thought to be the best interests 
of the ratepayers, but we find it is impossible to conceive 
that the rates could be materially benefited by the supply of 
electricity on so small a scale, especially having regard to 
the capital outlay which would be necessary to obtain a pro- 
visional order, the grant of which would probably be 
opposed. -The sanguine supporters of the scheme hope to 
obtain the order for £120. It will be interesting to hear 
what the figure turns out to be. If it appeared that there 
was any demand for a municipal supply in Oulton, the 
proposals of the District Council might be less grotesque. 
Numerous letters, however, have appeared in the local 
press, to the effect that the present supply is adequate for 
all purposes. | 

Having regard to the facts of the case, it is satisfactory 
to note that our legal correspondent has been able to speak 
words of consolation to the firm which is now responsible for 
the supply. There is nothing in any of the Electric Lighting 
Acts which renders it essential for those who supply electri- 
city to do so under the terms of a provisional order. Further, 
provided the cables are not laid under or over any highway, 
the local authority has no power to interfere. Finally, 
the undertaker renders himself quite secure if he pays 
attention to the requirements of the Board of Trade 
as to the use of overhead wires. The fact appears to show 
that the consumers are in perfect sympathy with our corre- 
spondent. He will therefore have but little difficulty in 
obtaining the necessary wayleaves; and, so far as we can 
see, he may continue his present supply whether the Council 
obtains ita threatened order or not. 

While, therefore, we think that our correspondent has 
little to fear at present, there appears to be no possible 
justification for the proposed provisional order, especially 
when the ratepayers’ money ought to be devoted to improving 
the sanitary conditions of their district, which are said to be 
bad in the extreme. 


ATTENTION has been drawn to the fact 
that although many thousands of fir tele- 
graph poles are yearly in demand by the General Post Office 
for the construction of new telegraph lines and for the 
renewal of old ones, none of these poles are of native 
growth, but all are obtained from the great timber-growing 
regions of Northern Europe. Doubtless, under the most 
favourable circumstances, the supply which the British Isles 
could furnish would form but a small proportion of the 
demand, but at the same time there seems but little doubt 
that the almost complete neglect in this country of the 
science of forestry is responsible for the whole supply of 
poles being furnished from abroad. 16 is pointed out that 
hitherto the average landowner has neglected silvaculture, 
except as a means of embellishing his property, or for pro- 
tecting 16 from the cold winds, and it is suggested that in 
many cases systematic attention to the growing of timber 
may yield profitable resulta. So long, however, as it is left 
to private individuals to plant with the idea of making this 
country a штен locality, probably little will be 
done; “ posterity done nothing for us, why should we 
do anything for posterity?” is the argument, and it is a 
strong, though, doubtless, a selfish one. Timber growing 
ів а very slow process, and no return can for many years be 
expected upon the outlay. As, however, in the case of 
our steam coal, the country is likely to wake up to the fact 
that we have a duty to posterity, and not only must rapid 
depletion be put a stop to, but a regeneration of all possible 
sources of material wealth, upon which the very existence 
of the nation may depend, must be made a factor of our life, 
and must be made so by the Government of the nation. 

The Board of Agriculture, under Lord Onslow, has taken 
up the question of forestry, and it is likely that the matter 
will be dealt with in a proper manner. The question is, of 
course, not one only of telegraph poles, but of timbers of 
all sorts and kinds, for fir trees of any magnitude cannot 
be grown except probably within a limited area, and the 
demand for wooden poles is, in spite of the extension of 
underground wires, not likely to diminish, 
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THE USE OF STORAGE BATTERIES IN 
LONG-DISTANCE RAILWAY WORK. 


By W. N. STEWART. 


From the limited amount of space allotted to the above 
subject on the programme of the coming electrical 
congress to be held at the St. Louis Exhibition, it 
may reasonably be supposed that the profession as a whole 
still preserves an attitude of incredulity as to the utility of 
the secondary battery as applied to the problem of operating 
heavy trains over long distances. In this attitude, the pro- 
fession is, no doubt, justified in so far as the batteries of the 
past, and the methods in which they have been employed are 
concerned, but it still remains to be proven that the battery 
of the present—the latest model of Mr. Edison's alkaline 
type—used in а new manner, may not have a wide field of 
usefulness before it. ! 

In the past, lead-acid batteries have been used almost 
exclusively for the operation of single cars on tramway lines, 
and used without any assistance from an auxiliary line supply 
or without the benefits to be derived from any of the 
regenerative systems now coming into use. бо used, it is 
small wonder that failure has invariably resulted, and a like 
result would probably follow the use of а greatly improved 
battery if existing methods of operation only should be 
employed. 

In considering the use of batteries where heavy trains are 
to be employed, the first thing to be noted is the difference 
in power consumption between single-car operation and the 
propulsion of trains composed of four or more cars, a 
difference due to wind friction. As stated by Armstrong, a 
single car if operated continuously at a speed of 75 m.p.h. 
will require energy at the rate of 137 watt-hours per ton 
mile, while a? train of four or more cars at the same speed will 
require only 47 watt-hours, or only about one-third of the 
energy necessary for the single car. But in all experiments 
previously made in the operation of tramways by storage 
batteries, only single cars have been operated, and it is 
therefore small wonder that failure has resulted. In long- 
distance work, with heavy trains composed of four or more 
cars, it is evident that power would be used at the lower 
rate, thus saving two-thirds of the first cost of batteries 
and a like amount in extra weight carried for equivalent 
work. Even if stops are required as often as once in four 
miles, the weight and cost of batteries would be reduced by 
one-half ; but on most long-distance lines stops are usually 
made at longer distances than four miles. 

But a still further advance in the use of batteries may be 
made if they are used in connection with a well-designed 
regenerative system. Such methods of working as applied 
to busy tramlines have abundantly demonstrated their value, 
and they are equally useful for battery traction on long- 
distance lines. But regenerative working on such lines, 
without batteries, would have only a limited utility because 
of the fact that comparatively few trains are usually 
operated. Thus, if two trains only are in use on a given 
section of line, these trains would necessarily be in one of 
the following positions: both on upward gradients ; both on 
downward gradients ; one moving and one standing at a 
station, or one on an upward gradient and one on а down 
grade, In the last instance only would regenerative methods 
be of any utility, for obvious reasons, where a system of 
supply from the line only is employed ; but if each train 
carries its own batteries which may be used to receive and 
retain any energy which may be recovered on down grades or 
in braking, then we have а system by which we may recover 
power in all cases, as above stated, except only the first, 
against one which recovers energy in only one instance, the 


last. How important this is may be realised from the well- 
known fact that under existing methods about three-fourths 


of the total power produced is wasted in heating brakes and 


resistances, a waste wbich can be almost completely avoided 


if we have on the train iteelf a reservoir in which this power 
can be retained for future use. ä 
Having, then, a system employing a minimum weight of 
batteries, with consequent reduction in first cost of same, 
and a method whereby we may fully recover energy now 
wasted, have we fully solved the problem? , 


In & past number of this journal the writer discussed & 
system of working with batteries employed as adjuncts to a 
system of line transmission, one set of motors—either con- 
tinuous current or alternating—being used in connection 
with the line supply, another set of motors of the direct 
current type being supplied with energy from a battery 
carried on the train iteelf. The motors actuated from the 
line on such a system would be kept in continuous operation, 
irrespective of the contour of the line, while the continuous 
current motors would assist the line motors in starting trains 
and on upward gradients, and be used as generators to return 
current to the battery on downward gradients and in braking. 
Thus the total energy necessary in starting a train or on 
upward gradients would be derived from the line plus the 
battery, while the recovery on down grades would be that 
obtainable from the momentum of the train plus the total 
energy received by the line mutors. In braking, the energy 
recoverable would be that derived from the momentum of 
the train only, the battery elements being thrown into 
various multiple series combinations in order to secure a low 
counter E.M.F., thus permitting regenerative working almost 
up to the stopping point, and avoiding the use of power 
brakes, and wear of brake shoes and car wheels. 

Without going into details, some results of calculations 
recently made in respect to a foreign railway system may be 
of interest. It is proposed to work the line by a single- 
phase system, and estimates were made as to the cost of such 
a system, both with and without the use of batteries. 


SINGLE-PHASE SYSTEM ONLY. 


Mean load on line, at trains ... va ds 6,000 xw. 
Generation, transmission and transformation 

losses (40 per cent.) ... wt ET m. 400 „ 
Total generating capacity, without reserve 

plant ... 880 -— n vs ke 8,00 „ 


SmieLE-PHASE AND BATTERY BYsTRM. 


Generating plant -— s ies see 2,400 „ 
Line and generating losses ... ues si i 
Total generating plant, without reterv 


In addition each train to carry a battery giving 660 x w.-hours, 


and baving a maximum discharge rate of 540 xw., worked on 
regenerative system. 


It will be noticed from the above that the generating 
plant is enormously reduced in size, and consequently in 
cost, when a battery system is used, а reduction which also 
applies to the distributing and transforming system. Also, 
the loss in the single-phase system only ів 2,400 Kw. in 
place of 960 Kw. in the mixed system. The regenerative 
system allowed for is &o worked that on any given round trip 
the train batteries would be fully recharged, including 
efficiency loss. The net cost of the battery system, 
including every requisite, comes out at about £500 per mile 
of single track, less than the cost of the purely single-phase 
system. In the battery system each train would be self- 
contained, able to propel itself to a station or its destina- 
tion in case of accident to generating plant or transmission 
system ; without batteries, the whole line is at the mercy 
of the elements. The reduced line losses and saving of 
energy by regenerative working also shows a large reduction 
in operating expenses. On similar lines, but operating fewer 
trains, the saving in first cost is very mach more than £500 
per mile, as fewer batteries are necessary. On suburban 
lines, such as those about London, this saving rises to over 
£2,000 per mile, as the saving in third-rail construction 
alone more than pays for the batteries. 

Why is it believed that the Edison battery will do this 
work ? AP : 

In the first place, carefully collated statistics from the 
lines in Italy where lead batteries were used showed that 


they were operated nearly 30 per cent. cheaper than were 


similar lines using steam lovomotives ; but these statistics 
also showed that the cost of looking after these batteries, 
exclusive of the „сові of renewal- plates, was practically as 
great as the total cost of charging current! But these 
maintenance charges practically do not exist with the 
Edison battery, ав the only attention required is the occa- 
sional addition of a little distilled water, and this is quickly 
done by unskilled labour by means of а special appa- 
ratus, Again, recent tests show that Edison batteries gain 
about 12 per cent, in capacity.after being used for 5,000 


ә 
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miles on an automobile. In regenerative railway working 
the depreciation of these batteries will be practically nil, 
because almost all of the work called for from them is done 
at between 1°5 and 1:2 volta per cell, or on the gas discharge, 
the active material in the pockets being scarcely affected, 
while this false or gas E.M.F. is restored at every down 
grade, and in braking as previously explained. But the 
most vital improvement in the Edison battery is that its 
efficiency at high rates of charge and discharge has been 
enormously increased, so that leas regenerative action is 
necessary. - 

From these conclusions, it is believed by many that the 
last word has not yet been spoken, in regard to the subject of 
this article. | 


THE HAULAGE OF COAL ON ELECTRIC 
TRAMWAYS. | 


~ 


Ох Friday last, September 2nd, the Huddersfield Corpora- 
tion Tramways Committee made a trial run of a service of 
wagons for carriage of coal, over its electric tramways. Coal 
haulage, or, generally speaking, goods haulage, has been 
receiving attention at Huddersfield for the last three years ; 
indeed, there was an intention to do something of the kind 
in the old steam traction days, and the idea was embodied in 
various Huddersfield Acts. Three years ago, when Mr. 
H. N. Thomas was appointed general manager of the Tram- 
ways Department, negotiations were commenced with the 
railway company with a view to carrying coals to & mill 
belonging to Messrs. Martin, Sons & Co., Ltd., who were 
prepared to enter into a contract with the Tramways Com- 
mittee. This mill is located at Lindley, about four miles 
distant from the coal sidings. | 

Horse haulage, which has been the system employed pre- 
vious to the present step forward, made the conveyance of 
coal a costly matter, the road presenting some very steep in- 
clines, but there were many difficulties standing in the way 
of a change, the chief, perhaps, being the lack of power on 
the part of the Corporation to run lines into the railway 
companies’ coal shoots at Hillhouse. 

Six months ago the negotiations with the railway com- 
pany were brought to a successful issue. The coal sidings, 
which appear in one of the accompanying photographs, were 
the. only ones at liberty, and the coal wagon to be used 
were, therefore, specially designed to fit this particular case. 
It was impossible tok have a 8 ;ft. 6 in. fiplatform, and 
one of 2 ft. 6 in. had to be resorted to; further, the head- 


room had to be cut down, as it was 
impossible to get a greater height 
than 7 ft. The wagon, which was 
designed by Mr. Н. N. Thomas, 
was built by Messrs. Milnes, Voss 
and Co, of Birkenhead. 16 is 
mounted upon a Brush “ Radial” 
truck, is equipped with two Westing- 
house No. 80 motors of about 45 Н.Р, 
each, and also with the Westinghouse- 

Newell magnetic brake. | 
On Friday last the first trial of the 
wagon took place. Several members 
of the Trariways Committee of the 
Huddersfield Corporation (inclading 
Councillors Moore and Cartwright, the 
chairman and _ vice-chairman), the 
retiring manager (Mr. H. N. Thomas), 
and other officials, were conveyed in a 
special car to the railway coal shoots, 
where the new motor coal wagon was 
loaded with about 10 tons of coal, and 
was then run behind the car to the 
milla of Messrs. Martin, Sons & Co. 
The wagon ran the uphill journey very 
smoothly at good speed, and took the 
ene ee | curves beautifuly. The experiment 
$» © „= was а great success, and the 
_ Fila. 1.—Coar-waGoN at HILLHOUSB SIDING, regular conveyance of coal to the mill 
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is being carried out, as arranged by agreement with the 
Corporation, which has made provision for extending the 
scheme by ordering the building of another wagon of the 
same kind. 

It was fitting, in view of Mr. Thomas’s special pioneering 
work in connection with this matter, that the trial runs 
should be made before that gentleman’s departure for Durban, 
where he is to take up the control of the Municipal Tram- 
ways Department straight away. 

In regard to the accompanying photographs, it should be 
stated that they were taken by Mr. J. О. Whiteley, the chief 
engineering assistant at Huddersfield, who has been respon- 
sible for a great deal of the work which has devolved upon 
the department in connection with this ooal-haulage scheme. 
Fig. 1 shows a tramcar coal wagon in position at Hillhouse 
coal sidings, Huddersfield, under the shoots; fig. 2 gives a 
view of a loaded coal wagon leaving the coal sidings; while 
fig. 3 shows a wagon on the line of route (gradient 1 in 18), 
showing the class of district traversed. 


ELECTRIC NIGHT SIGHTS. 


[COMMUNICATED. ] 


A SHIP engaged in a night attack is shronded in complete 
darkness which is secured by closing all the dend-lights with 
which every scuttle is fitted, and switching off the dynamo 
from tbe incandescent lamp circuit. No lights of any 
description are allowed on the upper deck, and the conse- 
ше is that the guns have to be worked in complete 
arkness, this necessitates the use of “ night sights.” These 
consist of tiny lanterns containing very small glow lamps 
which are rendered incandescent by batteries, 
The batteries used for this purpose are of the Leclanché 
type, the prevailing type of battery in the Navy, but differing 
from the ordinary fusing battery in having agglomorate 


blocks instead of loose carbon and manganese dioxide held 


in place by flannel or “ fearnought ” bags. 

In the^night-sight batteries the container is cylindrical, 
and the carbon is packed in with six agglomerate blocks held 
in place by means of stout india-rubber bands. The zinc rod 
is enclosed in a porous pot and the cell is then carefully 
sealed up with pitch, a hole, provided with a cork, being 
left for the insertion. of sal ammoniac when the battery 
requires to be charged.“ The size of the container is 
about that of a quart measure, and each battery consists of 
three cells joined in series. | 

These batteries are supposed to be capable of giving 
sufficient light in the two glow lamps to allow of continuous 
firing for two hours, and а constant electromotive force is 
maintained by varying the resistance in circuit by means 
of switches. ; 

The small glow lamps are mounted in vulcanite holders 
enclosed in little brass cases or lanterns, formed of short 
lengths of brass tubing. To obtain a tiny beam of light 
only, there is a hole drilled in the tubing opposite to the 
lamp, and in this a little glass window is mounted, the glass 
in one oase being coloured red, and in the other left colour- 
less. This is in order to more readily distinguish between 
the fore and rear sights. | 

The lanterns are joined in fork to the battery, and are 
easily shipped on to the ordinary day sight. Now the form of 
sight used in daylight is as follows :—The foresight consists 
of a “ pea ” or bead mounted on a knife- edge, and is fixed 
that is to say, it does not alter its position to allow for 
deflection or distance ; the rearsight, on the other hand, may 
be screwed laterally along a scale to allow for deflection and 
windage, and can also be raised or lowered vertically accord- 
ing to the range. It is H-shaped, consisting of two 
uprights crossed by a thin bar. In order to get a correct 
alignment the captain of the gun trains until the bar of the 
rear sight directs the “pea” for elevation, and until 
the “реа” is exactly sideway between the uprights for 
direction. 

Now very naturally the captain of the gun being used to 
this method of sighting requires as close a representation of 
the bar and “реа” for his night sights, as possible, and a 


very good imitation is obtained by reflecting the light of the 
rear sight in the form of a bright line, and that of the fore- 
sight in the form of a bright spot. 

For this purpose a U-shaped piece is fitted on to the 
lantern immediately above the beam of light, and in the 
fore sight a tiny mirror of polished metal is let into the 
centre of the inverted U frame at an angle of 45°, this 
reflects the light in the form of a small red speck. The 
rear sight has a slight depression in the centre, on cither 
side of which a strip of polished metal inclined at 45° reflects 
а line of light broken in the centre where the depression is. 
The reflection of the fore sight is red, and thus the 
captain of the gun trains until his red spot is just filling the 
break formed by the- depression, in the line of light that is 
visible as а broken white band upon his rear eight. 

Now, the upper deck being in total darkness, some means 
of illuminating the sights is required in order to adjust 
them. Nothing їп the nature of an ordinary lantern must 
be used, because it would give the enemy a clue to the ship’s 
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ELXCTRIC NIGHT Siauts. 


position, and so the night sight itself can be taken off, and 
its top unscrewed, so that the small glow lamp can be shone 
upon the markings of the sight while adjusting it. Thus 


the light performs a double duty. 


Theoretically, these sights are excellent, but in practice 
they are not quite all that could be desired. The instructions 
are that, while the gun is being loaded, the lights are to be 
switched off, in order to give the battery a chance to recover, 
but this is not at all to the taste of the captain of the gun, 
who wishes to keep his training“ on" the whole time. The 
battery power rapidly falls with the continued use of the 
lamps, and all the resistance is cut out in order to get a good 
glow, with the result that night sights become a source of 
much trouble. The batteries are not really up to the work 
they are called upon to perform; but, considering their 
limited size, this can hardly be wondered at. Accumulators 
have been suggested to take their place and, really, if a small 
portable and thoroughly efficient form of accumalator that 
might be charged from the dynamo was introduced, a few 
trials would probably very soon establish a verdict in its 
favour. At present accumulators are not very widely known 
in the navy ; they are only used for the electric light instal- 
lation, and not very generally even for that. There scems to 
be a great field for the accumulator once a satisfactory type 
becomes generally known, but it should be portable, and not 
liable to spill and corrode metallic fittings in its vicinity. It 
should be easily charged, and should not require to be rebuilt 
frequently. It should be capable of maintaining its efficiency 
for a definite period, say three months, during which time it 
can be depeaded upon to give, at any moment when required, 
a standard output. 

In the case of night sights, it should be able to light two 
glow lamps in fork for at least six hours, after which it 
might be replaced by a duplicate. Were such a battery 
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introduced, and especially if it possessed some sort of indi- 
cator to show how far it had been exhausted, there seems 
to be little doubt that it would rapidly supersede the present 
Leclanché battery, both in use for night sights, and for 
electric fuses, | 


THE PREVENTION OF ACCIDENTS IN 
HANDLING ELECTRICAL APPARATUS. . 


FAMILIARITY with danger often breeds contempt for ordi- 
nary measures of precaution; and more accidents in indus- 
trial pursuits are due to carelessness or indifference on the 
part of the artizan than to the inherent danger of his occu- 
pation. Obviously, if there were no danger, neither careless- 
ness nor indifference could lead to accident; but, on the 
other hand, danger may be regarded as a potential force 
requiring the releasing touch of carelessness, or of the con- 
tempt bred of familiarity, to convert it into a kinetic power 
for destruction. 

The recent fatal accidents that bave occurred on electric 
railways, due to contact with the “ live” rail, are scarcely 
cases in point, as these seem due to ап absence of adequate 
protection, rather than to want of care on the part of the 
victims. On the other hand, accidents such as that which 
resulted in the death of an employé of the Metropolitan 
Electric Supply Co. recently, point to an absence cf ordinary 
precautions in dealing with apparatus carrying в dangerous 
pressure. In this instance, the workman attempted to cut 
a pipe containing a live main. After a hole had been cut 
in the pipe, a wedge was driven in, in order to burst the 
pipe with the result that the wedge touched the live 
conductor aud the man was killed. At first sight it seems 
strange that the man should have received а dangerous 
shock, that is, assuming the chisel to have been touching the 
pipe at the time. The probabilities are, however, that as 
the pipe burst the chisel went suddenly forward into the 
cable, whilst, for the instant, it was clear of the pipe itgelf, 
and so the workman holding it would form the only path 
between the earthed pipe and the cable. Rubber gloves are 
© 1 to be worn by men engaged in operations of this 

ind. 

The spread of the application of electric power into works, 
factories, mines, &c., introduces a new element of possible 
danger to workmen employed therein, and in order to pre- 
vent aocident it will be necessary to instruct the men, more 
particularly those who have to handle electrical apparatus, 
as to where danger lies; how to avoid it, and how to pro- 
ceed in case of accident. | 

A pamphlet with these objects in view has been issued to 
the employés of the electrical department of the Illinois 
Steel Co, and is reproduced by the Western Electrician. 
In it the dangers peculiar to the duties of electrical 
workers are classified under four heads—(1) those attributable 
to shocks due to passage of current through the body; (2) 
burns or injuries due to contact with the electric аге; (3) 
flashes, or injuries to the eyes by exposure to arc light ; (4) 
falls caused primarily by shocks or burns, 

lt is then explained how a shock may be received, and 
what precautions should be taken. Some of these conditions 
would not obtain in this country except in the generating 
stations of power supply companies generating at 20,000 
volte three-phase, or in the works of manufacturers of high- 
tengion apparatus. The principal precautions advised may 
be condensed into the following :— 

1. Shocks.—Never work on 20,000-volt mains or appa- 
ratus until the pressure has been absolutely cut off. 

2. On 5,000-volt arc light circuits, only experienced men 
should work. Before touching a lamp, it should be cut off, 
(This, in the works referred to, does not isolate the lamp.) 
The lamp attendant should stand on а dry box or an insu- 
lating platform when at work on a lamp. Before taking hold 
with either hand, he should touch the parts on which he 
intends to work, with the tips of his fingers, to make sure 
that he will receive no shock. 

3. No work should be done on the “ live 1,100-volt and 
2,200-volt circuits without special instructions from the chief 


electric circuits as much as 


électrician. А shock from these circuits is sufficient to cause 
instant death. 

4, An experienced man may handle 440-volt “live” 
alternating circuits by exercising great care, but it is better 
to have the power cut off, as the pressure is sufficient to 
cause severe shock, and even to kill under certain 
conditions. 

5. Under ordinary conditions, 250-volt direct-current 
circuits are not likely to cause death by shock, but the same 
precautions should be observed as in handling higher voltage, 
not only in order to avoid possible injury from shocks and 
burns, but to form habits of precaution in handling wires. 

6. The shunt field of a motor should only be opened in 
such a way as to allow of the inductive dircharge to take 
place without causing a shock. 

Burns.—Burns may be caused, even when no shock is 
experienced, by contact with an electric arc. A short 
circuit is the most usual cause of an unexpected are. An arc 
may be caused by а lineman’s pliers or other tools connecting 
the two polarities of a circuit together; by a wire dropping 
across; by bringing two wires together without knowing 
they are of opposite polarity, or while thinking they are 
* dead," Arcs are also caused by opening switches carrying 
large currents, or closing them on a short circuit. 

7. Avoid short circuits. Do nothing without first being 
sure of the conditions of the line. Take no chances. 

Flashes.—Flashes are caused generally by an unexpected 
arc. The intense light of the arc is very dangerous to the 
eye, although the injury may not be manifest until several 
hours after looking at an arc. | 

8. Never look at an intense light such as an arc, except 
through dark glasses. | T x . 

Falls.—The surprise of а sudden shock, even a slight, 
and in itself harmless, shock, may cause an unconscious con- 
traction of the muscles, resulting in a fall, therefore: 

9. Be careful not to receive even a slight shock when 
working in a position in which a fall would be dangerous. 

Care of Injured.—ln the event of a shock producing 
unconsciousness, the remedies to apply are similar to thoee 
used to resuscitate the apparently drowned, and every elec- 
trical worker should familiarise himself with these methode. 
[Rules for the resuscitation of persons suffering from electric 
shock may be had from the ELECTRICAL REVIEW Publishing 
Offices. They are mounted on a stiff board suitable for 
hanging up in a works. | | 

The pamphlet from which the above rules have been 
abstracted concludes with the following list of 

* Precautions to be Observed.— Avoid working on live 
possible. 

* Where the power has been cut off by opening a switch 
located at some distance from where the work is being done, 
always place a sign on the switch, saying that men are work- 
ing on the line. 

“ When the work is completed, remove thesign. Noman, 
except the man who placed it, should ever remove such a 
sign. 

e Never close a switch, without fnll knowledge concerning 
the circuit, and why the switch was opened, 

* Never handle electric wires while standing or sitting in 
a wet place without extra precaution to obtain insulation 
from ground. 

* In handling any circnit known to be alive use only one 
hand. It is best to keep the other hand behind the back. 
The most dangerous shocks are those from hand to hand. 

* So far as possible, treat all circuits as though they were 
alive, even though you believe them to be dead. 

* Be cautious and alert at all times and under all 
conditions," 

Although the above suggestions have been drawn up for 
the men engaged in a particular works, they will, no doubt, 
be of value to others who have to handle electrical machinery 
or apparatus. The pamphlet from which the substance of 
the above has been abstracted ard classified was originally 
prepared by Mr. E. B. Clark, assistant general superintendent 
of the South Chicago Works of the Illinois Steel Co. 

We might point out, in reference to the paragraph num- 
bered (2) that isolating switches can be used in connection 
with arc lamps burning in series. These switches may be 
arranged either to insert an equivalent resistance into the 
circuit on cutting out the arc, or to merely join the two lamp 
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leads directly together, after disconnecting them entirely 
from the lamp. In many cases the switch is automatic, 
coming into action if the carbons should stick up and the 
arc go out. Referring to (6), a little further explanation 
might be given as to howa shunt circuit of a motor can be 
broken without risk of shock. The simplest and best way is 
simply to first break the main motor circuit on both poles, 
when the shunt discharge will take place through the arma- 
ture. The shunt circuit can then be opened with impunity. 


THE BRITISH ASSOCIATION, 
1904. 


CAMBRIDGE, 


THE ACTION OF LIGHTNING STROKES ON BUILDINGS. 


By KiLLINGwonTH Hepass, M. I. C. E., Hon. Secretary, Lightning 
Research Committee. 
| (Read in Section ©.) 
In a paper entitled The Protection of Buildings from Lightning,’ 
which was read at the Glasgow meeting of the Association in 1901, 
the author mentioned the establishment of the Lightning Research 
Committee, organised jointly by the Royal Institute of British 
Architects and the Surveyors’ Institution, who have since in- 
vestigated a very large number of occurrences from the reports 
furnished by their observers. It was decided after the first year to 
confine the Committee’s investigations to buildings which were 
fitted with conductors; and, following this course, the reports 
on about 40 protected buildings affected by lightning have been 
summarised by a sub-committee, and are having the attention of the 
general committee, who will in due course issue a report. 

The principal causes of the failure of the usual style of lightning 
rod as fitted on the buildings investigated appear to be due to the 
following: — (1) Insufficient number of conductor aud earth con- 
nections; (2) the absence of any system of connecting the metallic 
portions of the baildings to the lightning conductor, especially the 
interconnection of the finials, rain-water pipes, and gutters. In the 
author’s opinion, the frequent damage by side-flash from the 
conductors might be lessened by running a horizontal conductor 
along the ridge, or along the parapets of all the roofe, somewhat 
sii the method which is almost universally adopted in Central 

urope. . 

The lightning strokes may be divided into three classes:— 
(1) Those where the conductor conveyed a portion of the flash to 
earth, but the side-flash to other unearthed metallic conductors 
damaged tbe building ; the practice of running the conductor round 
the projecting masonry, often taking sharp bends, doubtless 
facilitated the deviation of the current fram its direct path to the 
earth, 
received the flash, consequently became highly charged, and the 
single conductor failed to convey the whole of the stroke—a portion 
of which took a circuitous path—for instance, through a speaking- 
tube and an electric bell wire. (3) A flash struck the building at 
two points simultaneously, a lightning conductor taking one part of 
the stroke, but damage was caused by the other portion selecting an 
unprotected part of the roof. 

Earth Connections.—With a few exceptions, these had the defect 
common to nearly all earth-plates which are simply buried in the 
еа close to the foundations of a building, and owing to 

rainsge soon became dry, consequently are of very high resistance. 
Architects, as a rule, object to sufficiently deep holes being made 
near a structure; consequently the permanently moist ground is not 
reached. The tubular earth designed by the author does away 
with this objection, and can be kept moist by leadiug a small tube to 
the nearest rain-water pipe. 

Interconnection with the Metal Work of a Building.— Although the 
utility of the external metal was specially put forward in the report 
of the Lightning Rod Conference in 1882, their recommendation 
bas been apparently disregarded in all the cases under review. 
The Cavendish Laboratory (No. 64) stroke, which was fortunately 
unattended with danger owing to the gas in the gas-pipe which 
formed the path of the current being turned off, would not have 
taken this circuitous path had the leaden roof been connected to 
the conductors which ran down the tower only, also to the rain- 
water gutters and pipss, which should have been interconnected at 
the bottom and properly earthed. Again, at Bedford (No. 88) last 
year, Bt. Paul's Church was seriously damaged by the flash leaving 
the single conductor on the tower by the water on the roof and 
passing thence to earth by means of therain-water pipes. In this 
case it is interesting to note that the lead pipes were not fused, 
bnt their round section was changed into an oval one; the iron 
water - pipes were broken. Thie incident and No. 68 (St. Pancras 
Church, Euston) show clearly that the damage was due not to 
direct stroke, but by а portion of the flash leaving the main con- 
ductor and taking & circuitous path round the unconnected metal 
work outside and inside the buildings. 

Observation No.2: Kea Church, Truro.— The copper sheathing of 
the spire, owing to its great capacity, could not discharge through 
the one excellent conductor to earth, consequently the flash divided, 
part going by the conductorand part by the alternative path formed 
by the copper coveriug of the spire to a rain-water pipe, thence 
sparking through a parapet wall to lead flashing down another pipe, 
and tben along a very small copper wire used for training plants, to 
the main conductor. Similar effects were noted in Btoers Light- 


(2) In several observations a metallic roof of large area 


house (No. 54) and Devaar Lighthouse (No. 56), the divided flach in 
the former leaving the conductor for a telephone wire and in the 
latter for a speaking-tube. In these observations the conductors 
may be said to have acted to a certain extent, and if the structures 
had been entirely unprotected the damage would have been greater, 
but by proper attention to the necessities of each case, and increasing 
the number of the conductors, the risk would probably be nil, as 
there would be a definite path for the lightning to take. 

Quite the most interesting case is that at Possingworth House 
(No. 67), struck in June and again in August, 1902, although the 
roof fairly bristled with air terminals, every chimney being pro- 
tected, mostly with its own conductor and earth connection. It is 
probable that on the second occasion the flash divided, one part 
selecting a chimney stack, which it damaged, bending the air ter- 
minal to an angle of 45°. while the other, neglecting the many 
many points, fell on an unprotected statue much lower than the 
chimney and went to earth by the iron frame of a oonservatory, 
showing the unreliability of a number of independent conductors 
which should have been interconnected by means of a horizontal 
wire led along the ridge; this would in all probability prevent any 
serious damaze. 

Sir Oliver Lodge has shown by an interesting experiment tbat a 
colamn of hot air is often selected by a flash although a lightning 
rod may be affixed to the side of the chimney. Most of our large 
stacks have a band of metal to which the air terminals are fitted, 
and from these two conductors should be Jed to earth. The method 
adopted in Germany appears to be simpler, and consiste of a heavy 
iron frame rising to a sufficient height above the stack, and con- 
tinued at the apex во as to form an aigrette. That lightning may 
prefer the smoke issuing from a chimney was shown by the stroke 
at the East London Waterworks, Sunbury, last year, the fash doing 
some damage to the cappiog before it arrived at the standpipe 
inside, which was a perfect earth in that it was in direct connection 
with the company's mains. | 

The general conclusions arrived at by the author ате that there is 
very little advantage in placing isolated rods on an ordinary build- 
ing without it hasa high tower. A church, for instance, with a 
spire should have at least two conductors from top to earth. Evon 
then, if any other part of the structure happens to be in the path of 
a discharge from a cloud to the ground, the stroke may disregard 
the protected towers or spire and fall on the building, choosing 
some lower point. If the suggestion put forward by Bir Oliver 
Lodge at tbe Bath meeting in 1588 were more closely followed, and 
the conductors so arranged tbat they form a protective network over 
all the roofs, a flash would in all probability be received by some 
portion of the system and pass without harm to the ground by one 
of the numerous earths to which the network would be connected. 

The insurance offices appear to disregard the question of adequate 
protection, and are quite content if the single conductor which bas 
not prevented serious damage, for instance, to a church, is replaced, 
and,-moreover, they take no steps to have the earth connection tested 
periodically; also the few unconnected ligh rods erected on 
our national museums, picture galleries, and other public buildings 
contrast most unfavourably with the more acientific methods adopted 
on the Continent, more especially in Germany, where in some dis- 
tricts the local authorities have issued rules as to the erection and 
testing’ of lightning conductors, to which the various public bodies 
have to conform, and in some cities householders are subject to 
penalties if the system is allowed to get out of order. 


THE HOPKINBON TEST AS APPLIED TO INDUCTION 
MOTOBS. ` 


By W. E. Бомрнкв, D. Se., and R. W. Weexzs, M.LE.E. 
(Read in Section G, August 22nd, 1904.) 


Тнв late Dr. Hopkinson was, as is well known, the first to suggest a 
method of testing direct-current dynamos by arranging similar 
machines in pairs s» as to circulate the power, the portion of the 
power wasted being supplied from some external source. The 
method and its advantages are well known in regard to direct- 
current machinery. The principle of the method is, of course, 
applicable to any form of apparatus capable of transforming energy 
in а reversible manner. It was applied to the testing of alternating- 
current transformers by one of the writers some years ago, and it 
has since been utilised for the testing of alternators. The applica- 
tion to three-phase macbinery involves some special points, and the 
writers, who have lately tested а number of índuction motors by 
this method, have found it so satisfactory that it seems desirable to 
draw attention to the experimental details involved in the test. 
The two similar machines have their stators connected with the 
mains, while their rotors sre belted together. Switches must be 
used with the stator connections, if the rotors are of the short- 
circuited type, but are unnecessary if the rotors are supplied with 
starting resistances, The connections must be such that the belt is 
driven in the same direction whichever motor is started. The 
pulleys on the rotors must be of different diameters, since one rotor 
must run above and the otber below the synchronous speed. The 
ratio of the diameters must be such as to cause the right amount of 
slip for the load required, assuming the rotors are to remain short- 
circuited during the test. If the slip of each motor is 3 per cent. 
at full load, and if 12 per cent. of the load is lost in each machine, 
the overload of one machine will be approximately 24 per cent., 
corresponding with a slip of 3$ per cent.; while the other machine, 
working as generator, will give out full load and bave a negative 
slip of 3 per cent. The pulley diameters must thus differ by 62 per 
cent., assuming no mechanical slip between the belt and the palley, 
or, if 1 per cent. be allowed for this, the pulleys must differ by about 
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8 per cent. in sise, With such pulleys, the machines, when switched 
on to the mains, will be subjected to a y steady load admir- 
ably suitable fora long run on load. But with given iuri he the 
load cannot be adjusted or altered unless resistance is put in the 
rotor circuits. This can easily be arranged by using low-resistance 
connections between the rotor slip-rings and the short-circuited 
starter, or, better still, by usinz, when available, a rotor starter 


. which cau stand the passage of the load currents through the rotor 


circuits. By adjusting the position of the starting switch, the load 
can then be adjusted to any desired amount, if the rotor pulleys 
dave been chosen sufficiently different in size to fully provide for 
the slips required. The losses in the rotor resistances are very 
emall, and can in most cases be neglected. They are, however, easily 
measured, and should be subtracted from the power taken from the 
mains in order to arrive at the total losses in the two machines and 
in the belt drive. 

Another method of adjusting the load consists in altering the 
voltage of supply. For given values of the slip, the torque of the 


machines, and therefore the load, is proportional to the square of 


the voltage. 

> The arrangement of instruments and circuits ie shown in the 
diagram. The power, w, taken from the mains, must be measured, 
and also the power, w, in the circuit between one of the machines 
and the mafns.@iThe machine used as motor, of course, takes the 
greater amount of power, and if w refers to the power given out by 
the generator, w + w isthe power supplied tothe motor. Other- 
wise the difference between these quantities is the power given out 
by the generator. The load of each machine and the losses in the 
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two are thus determined, tand theleffioienoy can be obtained in the 
same way as for direct-current es. In regard to the measure- 
ment of power, it will be found sufficiently accurate for all com- 
mercial measvrementa of efficiency to use the single-wattmeter 
method (which assumes that the load is balanced between 
the circuits), and treble the reading of a wattmeter with ite 
current coil placed in one circuit, and its volt coil connected between 
this and the neutral point. It ів, of course, more accurate to use 
the two-wattmeter method as sketched in the diagram. The con- 
nections are then less simple, but from the ratio of the two-watt- 
meter readings the power factor of the cirouit can be determined 


independently of the ordinary method of comparing the watts with 


the volt-amperes. Care must be taken in reading the wattmeters 
in the main circuit if the two-wattmeter method is used, since one 
of these readings will be negative owing to the low power factor of 
the current taken from the mains. A carious point about the test 
is that the machine used as generator produces current of about the 
same power factor as that of the current supplied to the motor, 
while the current supplied by the main circuit consists of the 
difference of the power components of the machine currents, 
together with the sum of the inductive components of these 
currents. The result is that the power factor of the current from 
the mains is very low, only about one-third of that of the machine 
currents. It thus happens that while the powér taken from the 
mains may be less than one-third of that circulating round the 
machines, tbe current from the main generator is about equal to 
and may exceed that passing through the machines, a striking ocon- 
trast with what happens in the corresponding test of direct-current 
dynamos. 

The slip of each machine can be determined most conveniently 
and acourately by measuring the frequency of the rotor currents, by 
suitably shunting any ordinary low-reading direct-current volt- 
meter to the slip-rings of the rotor. The period of the slow 
oscillations of the pointer can be measured with greater accuracy 
than the frequency of the main circuit currents. The ratio of the 
two frequencies is, of course, the slip of the machine. 

A most interesting point in connection with the tests is the 
possibility of determining the belt losses, and the value of the 
mechanical slip between the belt and the pulleys. The losses due 
to the belt drive are caused by (1) extra bearing friction aud in 
bending and driving the belt; (2) beating of the pulleys due to 
belt slip. The former 1oss (1) can be measured by reading the watt- 
meter in the main circuit, firstly, when only one machine is in cir- 
cuit and driving the other by belt (with its stator excited, but with 


its rotor open circuited), and, secondly, when both machines are 
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r light with the belt off. The difference of the two readings 
gives the belt driving losses. The latter loss (2) is determined by 
the ratio of the circumferential speeds of che two pulleys. This is 
a quantity difficult to determine with any accuracy in ordinary belt 
drives. The above test seems specially suitable for determining its 
amount, The ratio of the rotor speeds is 


> +) 
т — т 


where > is the frequency of the current from the main generator, 
m that of the currents in the motor rotor, and g that of the currents 
in the generator rotor. Now, m and g ate quantities which can be 
very accurately determined, and are each small compared with r, 
so that, although » cannot be determined with such great accuracy, 
the form of the above formula shows that the ratio is not appre- 
ciably affected by small errors in т. Thus the ratio of the rotor 
speeds can be very precisely measured. To obtain the ratio of the. 
circumferential speeds of the pulleys, we have merely to multiply 
the above number by the ratio of the pulley circumferences, a 
quantity which can be accurately determined. A pr agp 
mental means thus existe for finding the actual values for the slip o 
belts under various conditions. 

A number of imental results obtained in testing various 
motors by this method have already been published by the authors 
in the Electrical meer for June 17th last, and some of them are 
reproduced in the рео Experience with the method shows 

e advantages associated with the Hopkinson 
t machines. If anything, the experimental 
arrangements are easier to make with induction motors than with 
dynamos, while the of the method is a greater boon with 
three-phase plant than with direct-current machinery, owing to the 
greater complication of the testing, and to the fact that alternating- 
current instruments are not so satisfactory as those for direct- 
current. 

[In an appendix to their paper, the authors gave four tables of 
results obtained by these m of testing three-phase motors. 
The trials were made at the Witton Works of the General Blectric 
Co. during April and May last. The power factors calculated from 
the ratio of the two-wattmeter readings agreed fairly well with the 
ratio between the apparent and true watts. The power factors 
given were those obtained from the ratio of these wattmeter 
readings.) 


STANDARDS FOR ELECTRICAL MEASUREMENTS. 


и EE ary Lord Kelvin, Profs. W. E. Ayrton, J. Р W. G 
TOOK (SOCIO vin ro "2. ua, J. Perry, А š 
Foste Dr. À. Muirhead 


(Read in Section A.) 


Тнв Committee are glad to кро that during the year considerable 
rogress has been made with the construction of the ampere 
ce. Mr. L. Oertling has constructed the weighing mechaniem, 
which bas, however, not yet been taken over by this Committee, and 
the electrical parte of the instrument are rearing completion in 
the workshops of the National Physical Laboratory. The following 
iculars of progress and of applied tests may be of interest. — ' 

1. The Weighing Mechanism.—The castings, rods, tubes, screws, 
&c., intended for this had their magnetic permeability determined, 
and no part used іп the construction has a permeability differing 
from unity by more than 0'001 per cent. | 

The balanoe was examined for stability and sensitiveness at 
Messrs. Oertling’s works with satisfactory results; a difference of 
one-tenth of а milligramme may be detected. 

2. The Marble Cylinders and Fittings.—Insulation and perme- 
ability teste were made on various samples of marble eerly in the 
year; eventually First Statuary Carrara Marble was chosen as most 
suitable for the work. An ental marble cylinder was 
wound with a double belix and the insulation satisfactorily carried 
out ; results of the teste leave little doubt as to the advantages of the 
double helix. The winding of both suspended cylinders has now 
been completed, and it is anticipated that the fixed cylinders 
will be finished in September. The linear measurements and insu- 
lation teste have yet to be made. Unless unforeseen difficulties 
атіве, the balance equipment should be completed, and the whole 
ready for preliminary observations by the end of the year. 

During the early part of the year Mr. F. E. Smith completed his 
researches into the construction of a mercury unit of reeistanoe, of 
which some account was given in the last report. The results have 
been communicated to the Royal Society and are being published 
in the Philosophical Transactions. The v$lues of the various 
tubes (11 in number) are very accordant, and a mercüry standard of 
resistance of a high degree of accuracy now existe. Since the com- 

letion of his werk the specification of the Clark cell has engaged 
Мт. Smith’s attention, and a detailed account of his work forms an 
appendix to the present report. Mr. Smith bas amply confirmed 
the result of previous investigators that the greater part of the 
difficulty in obtaining entirely concordant results for the various of 
cells set by different experimenters is due to the mercurous 
sulphate. He describes three methods of preparing the paste which 
lead to identical results, and which have the advantage that cells 
set up with these pastes bave the same E.M.F. within one or two 
hundred thousandths of a volt immediately after manufacture. In 
the first method due to Prof. Divers and Mr. Shiridsa the paste is 
prepared by the action of fuming sulphuric acid on mercury; in 
the second, following Prof. Carhart, it is prepared by the electrolysis 
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of weak sulphuric acid and mercury ; while in the third mercurous 
sulphate is dissolved over a water bath in sulphuric acid. The acid 
solution is then poured into- a large volume of distilled water and 
the mercurous sulphate is precipitated in a pure form. In all cases 
it is important that, as advised by Mr. Swinburne and Prof. Carhart, 
the salt should be washed, for a Clark cell, with zinc sulphate, and 
for a cadmium cell with cadmium sulphate, and not with distilled 
water. Mr. Smith is continuing his inquiries and hopes shortly to 
be able to issue а complete specification for Clark and cadmium 
cells, The completion of the ampere balance will enable an absolute 
determination of their E.M.F. to be made. 

The Committee regret to report that no further progress has been 
made, since its last report, with the experiments to determine the 
permanence and reliability of the platinum resistance thermometers 
described in that report. 

It was pointed out last year that a special resistance box was 
required to enable the work to continue; unfortunately, the funds 
necessary for its purchase were not forthcoming, and the work has 
remained stationary for a year, 

The Committee would consider it most unfortunate if work of a 
very real importance on which a start has already been made, and 
for which considerable funds have been expended in the purchase 
and investigation of pure platinum wire, should lapse for want of 
support, and they trust thattheir recommendation in favour of the 
continuance of the work may this year bs accepted. 

Meanwhile they would call attention to the very complete com- 
parison up to a temperature of 1,000° С. between the constant 
volume nitrogen thermometer, tbe platinum resistance thermometer, 
and the platinum —platinum-rhodium thermo-couple communicated 
recently from the National Physical Laboratory to the Royal Society 
by Dr. Harker. 

The Committee have received а cordial invitstion to co-operate 
in the Electrical Conference at St. Louis during the forthcoming 
autumn, and bave asked Prof. Perry and the secretary, who are 


attending as delegates of the Institution of Electrical Engineers, to . 


represent their views on two questions of special interest. 

The first of these relates to a proposal by Prof. Carhart to sub- 
stitute the eaturated cadmium or Weston cell for the Clark cell as 
а recognised standard of E.M.F. The Committee are aware that 
the fact that the temperature coefficient of the cadmium cell is 
one-twentieth of that of the Clark cell offers many valuable 
advantages, but in view of the fact that experimenta designed to 
lead up to а satisfactory specification of the cell are in progress at 
the National Pbysical Laboratory, and that the completion of the 
ampere balance would enable the absolute E.M.F. of the cell 
to be determined, the following resolution was passed at the last 
meeting :— 

* Tbe Committee is not prepared at present to displace the Clark 
cell, and prefers to wait for the conclusion of the experiments at 
the National Physical Laboratory, and with the new balance, before 
coming to a decision as to the value to be assigned to the E. M. F. 
of the saturated cadmium cell." 

The second question relates to certain proposals as to nomen- 
clature which are to be brought forward by Dr. Kennelly. These are 
(a) that a systematic romenclatore should be agreed upon for 
magnetic units, and (b) that the prefix "Abs" should be used to 
iadicate that a unit is given in the absolute CGS electro-magnetic 
system, and Abstat to indicate that the unit in question is in 
the absolute CGS electrostatic system. 

Thus, an Abs volt would be the CGS electro-magnetic unit of 
E. M. F., and Abstat ” volt the CGS electrostatic unit of E. M. d. 

These proposals have been discussed by the Committee, which 
has agreed to the following resolution :— 

" With regard tothe choice of magnetic units, the Committee is of 
opinion that the only two systems which need to be considered are 
the CGS system and the ampere-volt-ohm system, and that the 
quantities to be named of any are— 


(1) Magnetic potential. 
(2) Magnetic flux.“ 
(3) Magnetic reluctance. 


Of the above two alternatives, the Committee is in favour of the 
CGS system as that on which to base any nomenclature of magnetic 
units, but is of opinion that a system of nomenclature is not 
called for.“ 

The Committee disagrees with Dr. Kennelly's prefixes for the 
absolute electro-magnetic and absolute electrostatic systems of units, 
and expresses the opinion that no system of prefix should be 
employed in which each prefix does not bear some definite numerical 
signification. 

In view of the work still necessary with regard to the ampere 
balance, the cadmium cell, and the platinum standard of temperature 
the Committee recommend that they be reappointed, with a grant of 
£50, that Lord Rayleigh be chairman, and Dr. R. T. Glazebrook 
secretary. " 


APPENDIX I. 
On Anomalies of Standard Cells.. By F. E. Бмттн. 
From the National Physical Laboratory. 
During the past two years certain anomalies of Clark and of 
cadmium cells have been under investigation at the National Physical 


Laboratory. The work is still far from completion, but the 
essential results so fat obtained are given in this paper. 


en 


* The name * Maxwell " was recommended by the Paris Congress, 


1900. as the name of his unit, and thie recommendation was adopted 
ny the Committee at Bradford. 


In March, 1909, some experiments at Bushy House resulted in 
the isolation of the depolariser employed in both standards as the 


‘great disturbing element. Mr. Swinburne arrived at the same 


conclusion in 1891,* while recently, in America, Prof. Н. 8. Carhart 
and Mr. G. A. Hulett have traced the variations in E.M.F. of tbe 
cadmium cell to the same source. A new specification of the mode 
of manufacture of the paste was thought to be desirable, and this 
problem was the first to receive attention. 

In order to be independent of tbe variations of tbe other 
elements, cella were constructed of a type indicated by the 
arrangement— 

Hg — 258 — Solution and crystals — p^ — Hg, 
(a 
where a and b represent pastes made with different ramples of 
mercurous sulphate. The Rayleigh H form of vessel was em- 
ployed. Preliminary observations showed that when the same 
paste occupied the two limbs, such а cell had no measurable E. M. F. 
In addition, a cell typified by the arrangement— 


Amalgam 
rj | | 
tj & Solution m: ni 
* & and crystals R 
— с 
£z 2 
di (B) 
Hg. 


was largely employed, а four-limb vessel, similar to two Rayleigh 
Н form of vessels crossed, being used to set up the standard. In 
this case there are one negative pole and three positive ones, and the 
E.M.F. between any two of them may be measured. Such a cell 
not only indicates whether a particular paste is abnormal or not, but 
each of the three groups of elements may be compared with an 
external standard. It is possible, of course, that a c resulting 
in one of the pastes may affect the neutrality of tbe solution, and зо 
the E.M.F. of all three groups. All observations were made in a 
constant temperature room, the cells being immersed in paraffin oil. 

The earlier results of tbe investigation are omitted, but the differ- 
ences in E.M.F. due to pastes made from purchased samples of 
mercurous sulphate are shown by measurements made of cell No. 1 
(fourlimbs) and cell No. 28 (two limbs), the observations covering a 
period of rather more than two years. The pastes have been dis- 
tingaished by the letter K, H, and В; all were subjected to the 
same treatment, and advantage was taken of the latest methods for 
their preparation known at that time. ‚ 


TABLE I. 
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| Clark cell, No. 1 (four limbs). 


! Clark cell 


Date of No. 28 (2 limbs ). 
observation. СУК ers AC От та И 
Н >В. K>R | H>K H»K. 
Sept. 8th, 1902 | 4-000213 | --0:00047 | + 0:00166 + 0 00168 
Sept. 30th, 1902 195 45 150 104 
Oct. 23rd, 1902 150 46 104 79 
Dec. 2nd, 1902 123 43 80 59 
Feb, 24th, 1903 94 | 42 52 No obs. 
June 24th, 1903 62 : 37 25 — 5 
Nov. 2ad, 1903 37 30 7 _—8@ 
Feb. 6tb, 1904 27 41 | —0-00014 —50 
July 9tb, 1904 — 0:00001 51, — 52 —70 
| 


It is clear that, although the effect of each paste is not known 
two of them bave certainly changed, of which one is K. In the char 
curve, Н > R shows the change in E. M. F. of the Н group, assuming 
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the Б group to remain constant; similarly the Н K curve represents 
the change in voltage of this group, K being assumed constant, and 
like remarks apply to the tbird curve. There is a sudden break in 


— — — —— — ee — —— 


* Bee B.A. Report, Cardiff, 1891. 
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the directions of the curves Н K and К R, shown after the obser. 
vations of November 2nd, while none is shown in Н К; the detlec- 
tions consequently indicate that the element K must have changed 
in an abnormal fashion. Indeed, between November 2nd, 1903, and 
July 9tb, 1904, the B.M.F. of the K group apparently increased by 
at least 0:0003 volt--a rise of exceptional magnitude. A fall in 
voltage is the usual festure. 

The fact that the E M.F. of a cell had changed by as much as 
0'16 per cent. was very disconcerting. It is true that a difference 
between Н and К was anticipated, for Н was a pale yellow colour, 
while R was grey. Onthe other hand, the paste K was also slightly 
yellow, yet no such difference is observed between K and R. It 
was thought that the mode of manufacture of the sulphate might 
influenoe the properties of the product.  Mercurous sulphate is 
often prepared by precipitation, either Hg.(NO;), and Na,SO,, or 
Hg, (NO), and HSO, being employed; traces of the resulting 
nitrafe in tbe tinal product would certainly introduce а disturbing 
element. Again, mercurous nitrate is often associated with & basic 
nitrate, and basic salte are to be avoided, as will afterwards be seen. 
Samples of the salts were prepared by these precipitation methods, 
and the results were far from satisfactory. T'wo samples of the 
sulphate were also obtained from the same manufacturer ; the Clark 
cells prepared with these, differed in E.M.F. by 0:0004 volt; each 
was subjected to the s&me treatment and there was no observable 
difference in colour. 

А more satisfactory specification of the depolariser being desir- 
able, other modes of manufacture eliminating the above troublesome 
elements were sought. Concentrated sulphuric acid and mercury 
react very slowly at ordinary temperatures, but much more rapidly 
at temperatures approximating to 300° C. The resulting salt is 
associated with Н.80,, which probably is not very difficult to 
remove if the salt be in a fine state of division. Dr. Muirhead has 
prepared mercurous sulphate in this way, and forwarded two Clark 
cells containing the product to Bushy House. А seoond method of 
preparation, due to l'vers and Shimidzu, is reported in the 
Journal of the Chemical Society (47, 639). Briefly, pure mercury 
and fuming sulphuric acid saturated with SO, are brought into con- 
tact. They react in the cold, though there is no visible evidence for 


some time, owing to the solubility of the product in the liquid; the 


acid also becomes saturated with 802. If the main portion of the 
liquid be removed from the salt, this latter may be freed from ВО, 
by warming; mercurous sulphate associated with H.SO, is -thus 
obtained. The acid is removed by washing. Dr. Carpenter has pre- 
pared five samples of the salt in this way; they were made from 
five lots of the fuming acid from different manufacturers and 
mercury distilled in vacuo at the laboratory. These sulphates were 
examined in four limb cells of the cadmium typo ; the results of the 
observations are given in Table II. The standard of reference is 
cell No. W 17, & cadmium cell more than two years old and known 
to have changed but little since ita manufacture. 


TABLE II.— Z. A. F. of Cadmium Cells minus E.M H. of W 17. 


Infferences in hundredths of a millivolt. 


Cell No. 54. 


Cell No. 52, | Cell No, 63. 
Date of 
observa- api A Е D ELIGE N ae ese 
tion, а, b. | C. a. b. A а. h, с. 
1904. 
April 4 | +38 | —21 | —19| +38 | —14| -13| +38] +14 | —18 
April 18 | +35 | — 30 —20, +39] -13| —14; +85 | +18 | —18 
May 3| +30 | —43 — 20 +32 | –-14 | --14 | +34] +12] —19 
June 13 | +27 | —50| — 21 +32 | —14 | —14 | +34 | +10 | —19 
July 9 | +281 —54 | —21| +30; —14 | — 15 | +34 | +10 | —20 
The 52a, 53a, 54a were prepared with the ваше sample of 


Hg.SO,; it was purchased and prepared іп a similar manner to the 
sulphates dealt with in Table I. 545 was also а purchased sulphate. 
The remaining specimens were prepared by Divers's method. 

It will be observed that all the pastes change so as to reduce the 
E.M.F. of the cell; but whereas the E.M.F. of the cells prepared 
with purchased sulphates is greater than that of W 17, those made 
up with the Nordhausen sulphates have in each case a lower E.M.F. 
Cell No. 525 is exceptional in the fall of its voltage. The difference 
in the prepared pastes, though small, condemns part of the method 
of preparation, and further investigation became necessary. 

The method of preparation adopted by Dr. Carpenter was at first 
repeated. Close observation showed that on formation the sulphate 
cakes considerably, and is accompanied at the surface of contact 
with the mercury, by a compound of a light brick-red colour. If, 
without freeing from the acid or 80, the product is added to 
distilled water, reduction of of the sulphate apparently occurs, 
mercury is precipitated as a powder, and the red compound 
entirely disappears. (The mercury thus precipitated isa valuable 
addition to the paste, the conversion of mercuric sulphate to the 
mercurous condition being rendered possible by its presence.) The 
ealt produced by freeing the first product from SO, also loses the 
brick-red tint, and is finally obtained as & pure white paste. On 
prolonged washing with water, however, hydrolysis results, and the 
colour changes to pale yellow. Two samples of bydrolysed 
mercurous sulphate were thus prepared, the one being washed for one 

hour with water, and the other for 24 hours. An experimental cell 


indicated that the more bydrolysed oe if employed to set up - 


a cadmium cell would cause the E.M.F. of that cell to be greater 
by 0°00064 volt than if ed with the first mmple. The presence 
of this hydrolysed uct is therefore to be avoided, and washing 


ter tod. 
8 (To м conetuced,) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


" YACHT" writes:— Being a subscriber to your very valuable 
paper for a number of years, I have taken the liberty of sending for 
your perusal some cuttings from the Lowestoft Journal concerning 
our business. Perhaps you would not mind giving your views on 
the various points raised. I am a native of the district, and on 
returning here some four years ago, I was constantly asked to 
arrange for the lighting of this neighbourhood, being an electrical 
engineer by profession. My reply was invariably, '" What about 
capital?" as I was bot engineer-in-charge of a large works instal- 
lation and possessed very® little capital. To cut the story short: 
meeting an old friend, a mechanical engineer, we put our beads and 
money together, bought an engine and boiler, and in our spare 
time repaired and re-modelled it for the work in hand. Опе 
of our supporters generously paid for the dynamo— one of 
the best procurable—and we commenced supply. Our first 
quarter's revenue was £10; coal bill £12; no night supply 
after 12 o'clock. Eventually we addad а battery of 135 
Chloride cells, and extended our switchboard. Later on we pur- 
chased another dynamo, and eventually a fine condensing engine 
and loco. boiler— we have now been running three years and we 
supply about GO consumers. We have the equivalent of about 1,800 
8-c.P. lamps connected. Our revenue last March quarter was £96. 
This quarter, according to present output, we hope for about £120. 
We have an abominable sanitary arrangement here, and & drainage 
scheme was prepared by the rural authority. This was put aside 
and urban powers were granted to the place to look after 
its own affairs and to make good sanitary arrangements, and 
provide pure water. The Urban Council has now shelved 
this scheme, and wants to procure a provisional order for 
the supply of electricity. Lowestoft is at the bottom of 
this. The Lowestoft Council has obtained permission to lay a 
cable to Oulton, and, of course, would like to capture this place for 
the purposes of supply. The Councillors say they do not intend to 
work the order if they get it, but simply to stop us from getting it. On 
this statement, how would our application be received by the Board 
of Trade? The Councillors say they recognise the fact that it will 
be & loss to the ratepayers for 20 or more years, but that it will be 
a valuable asset in about 25 or 50 years. I ask—Why should we 
pay taxes for а benefit which will accrue 25 or 50 years hence ? 
Can you give any information as to whether, and how, the Ber- 
mondeey clause, or any other clause, could be inserted in the pro- 
posed provisional order ?" 

„ " Yacht's" fear appears to be that if the Urban Council in 
his district applies for a provisional order it will estop him from 
obtaining such an order, and that, if he is prevented from obtain- 
ing & provisional order, his present installation may be rendered 
useless. It is conceived, however, that his position is not one of 
any grave peril. If the application for a provisional order is 
opposed—and a /ocus standi to oppose will be conceded to Yacht,” 
it is very doubtful whether the Board of Trade will grant the 
application, having regard to the installation now in existence. It 
is feared, however, that if Yacht" makes an application himself 
he will be under a difficulty, because the Urban Council would be 
able to place its veto upon it, unless the Board of Trade saw fit 
to dispense with the consent of the Urban Council. 

There is another course open to “ Yacht," which he will do well 
to consider carefully. Let him not trouble himself about provi- 
sional orders, but simply continue his present system of supply. It 
appears that his conaumers and the people of Oulton generally are 
satisfied with the existing arrangement, and they will no doubt be 
prepared to help him in every way. Let him therefore be careful 
to so arrange his mains (if it is possible to do во) that they do not 
cross, either over or under any highway repairable by the Urban 
Council. Provided he does this, the Council will have no power 
to touch him, whether it obtains a provisional order or not. If it is 
necessary to cross a highway, let him get the consent of the land- 
owners on either side at the desired point where he can erect his 
posts, and then suspend the cable at а considerable height, so as to 
be out of reach of any possible traffic. If the cables which are now 
erected comply with this requirement, it is very doubtful whether 
the Urban Council could touch him. 

The above remarks are based upon the supposition that the Urban 
Council has not adopted the Overhead Wires Act, which may have 
given it express jurisdiction to prevent cables being suspended, 
in any circumstances, over a highway. 

With reference to the Bermondsey clause, even if this could be 
inserted in the provisional order now sought by Lacht,“ it would 
not assist him in any way. 


€————: 


і 
Civils Leave for St. Louis.—A large number of the 
members of the Institution of Civil Engineers left Liverpool on 
паа the Cunard liner, Etruria, for New York, en route to 
the Bt. Exhibition. 
E 
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CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
unti the following week. 


An Innocent Abroad. 


1 am moved to write you by the very quaintness of this 
place which, though only a few hours from London, might 
be much further to judge by its extreme quaintness. 
Though one of the chief manufacturing towns of Belgium, 
the appearance of the place takes one back to the middle 
ages. I am here testing a Diesel engine at the works of La 
Société Anonyme des Carels Freres. The works are down by 
the docks. I must tell you that though Gand is an hour's 
run by a decently fast train from Ostend, that only stops 
at Bruges, it has communication with the sea, by means 
of the most excellent canal system, to which you recently 
referred in the ELECTRICAL REVIEW, for ships of, I believe, 
2,000 tons. Improvements are in progress now, or shortly, 
which will enable ships of 3,000 tons to come up to Gand 
from Terneuzen. I merely mention this in passing, in order 
to add some emphasis to your recent article, and the argumenta 
there put forward as to the great desirableness of improving 
the depth, width, and status of the canals of England. 
Gand isa town of but 50 to 60 thousand inhabitants, yet it 
has a ship canal of the above very liberal capacity. The 
works of Carels Freres are a striking example of the fact that 
it is not necessary to cust away all media val picturesqueness 
from a town in order to have first-class engineering works in 
it. Belgium is practically a free trade country, and, nomi- 
. Nally, they should suffer as much as we do in England from 

dumping. І find that German forgings are “dumped " in 
Belgium, and are welcome here as enabling the Belgians 
cheaply to produce finished goods of a higher grade. Messrs. 
Carels Freres are noted for their castings. I have been 
all through their shops and inspected the work both 
for Diesel engines and regular steam engines, and 
amongst the lot I have found one small blown, or faulty, 
spot, and that was not in an important place. And for 
this excellent work the iron used is just English, and 
the castings from this English iron are better than one 
usually would find in an English shop. Obviously, there- 
fore, our English coke being better than any other, there 
is no reason beyond skill and techno-chemistry why our 
foundries at home should not do equally good work all round. 
This works, otherwise, is something of a model also. The 
light is as good as can be; there is ample room, and yet the 
construction is not needlessly heavy or costly, and contrasta 
with the unnecessary costliness of some of the German works. 

А large number of the machine tools are English. In the 
works, the chiefs speak French and English, the workmen 
usually Flemish, and there is, therefore, а good deal of poly- 
glot conversation. I think it is the contrasts here that 
make the place so interesting. Coming away from the 
works, and through older parts of the town, reminds one of 
some of the old towns in Brittany, only more во. Gand, in 
fact, has in it a touch of Rouen, something of Amsterdam, 
and not a little of Dublin. Amongst all these bits of 
Gand the extreme picturesqueness is not put in the way of 
& certain amount of utility. "There is an electric tramway 
here, the gauge may be а metre but it doesn't look so much. 
There are overhead wires, but the cars run about with their 
trolley-poles lashed down, and I find that the panels of the 
cars are on hinges, and conclude that the pernicious or per- 
nickety accumulator lurks beneath the seats. The overhead 
equipment is, 1 am informed, new, and cars will soon be run 
without the accumulators. Churches that look as though 
they bad been built in late gothic times, are apparently not 
looked down upon as places to which the harmless necessary 
“ rosette ’? may be attached, only they do not here call every- 
one's attention to the point of attachment by putting a rosette 
round it. Municipal officials at home are never happy unless 
they сап compel someone to go to the expense of calling 
the maximum of attention to every detail of overhead work 
by the use of rosettes and a plethora of collars and scroll- 
work, as useless as it is unnecessary. They always carry the 
conviction of a poverty of design, and remind one of the 
mouldings round the domes and sand-boxes of American 


» 


locomotives, only just discarded in favour of plain English 
styles. Perhaps in good time the ideas of the overhead 
designer or the municipal surveyor will undergo the same 
chastening process, and there will be & chance then for a 
decently-made, properly-formed taper English pole without 
the weak S. S. S. telescope joint, whose ugliness is such that 
а collar is thought necessary to hide it, and to deceive the 
public eye into believing that there is a continuous taper 
beneath. 

The boats which run over to Ostend from Dover are 
Belgian owned, and are fitted with Marconi apparatus. 
The external manifestation of the Marconi system is three 
wires stretched fairly tightly between two horizontal bars 
about 4 or 5 ft. long. These bars are attached by an insu- 
lated wire near the heads of the fore and mizen masta—there 
is no main mast. At one bar the three wires extend down- 
ward to the operator's cabin, and & message can be sent for 
28. + 2d. per word. 

To return to the works, there are three main departments. 
One is devoted to stationary engines, of which the firm make 
the Sulzer type. All cylinders are sheeted in“ Russia 
planished iron, and superheated steam can be used up to 
any reasonable temperature without variation of construction, 
e as low as 10 Ibs. of steam can be guaranteed per I. H. .- 

our. 

In another shop locomotives are made for the Belgian 
State Railways, and in a third new shop the Diesel engine 
is made. In the latest type the air-pump does not, as 
formerly, receive its air from the air compressed by the 
main piston, but there is now а compound or two-stage air 
pump, which is helpful to efficiency. 

Between the two stages is an inter-cooler, from which а 
good deal of the moisture of the air compressed in the first 
stage pump, is extracted. 

It might be added that by adhering to good work Mesars. 
Carels Freres are always busy. Even in the very bad time 
of two or three years ago they were not only fully employed 
throughout, but even took on men. And Belgium is a 
country whose customs are so light that it forms practically 
one of the most convenient of dumping grounds, This is 
pointed out simply for general information. 

Engineers might do worse than run over to Gand. 


Gand, Augus! 30h, 1904. 


Electrical Rock Drills. 


Concerning “Quarry Owner's" letter in the “ Corre- 
spondence column of your current issue, I can furnish an 
electrically-operated percussion drill, and am prepared to 
pit the same for & sum of money against any electrically- 
driven гео drill from America ог elsewhere— 
for rapid boring, durability, economy of operation, and 
handiness. 

A. H. Gibson. 

Station Avenue, Kew. 


Various communications, addressed to Quarry Owner 
in reply to his letter of last week, have been forwarded to 
him.—Ebs. E. R.] 


The New Patent Law. 


The Board of Trade has just issued an order, bringing into 
force on January Ist next, the Government examination 
system for patents set forth in the Patent Law of 1902, and 
from January lst, 1905, reducing the period of provisional 
protection from nine months to six. The system of 
examination thus instituted is much less perfect than those. 
of other countries, as the examiner has merely to search 
through the British patents of the immediately preceding 50 
years to see if in these there be, in hig opinion, any anticipa- 
tion of the invention set forth in the complete specification. 
This report is forwarded to the Comptroller, and if the 
Comptroller be of the opinion (from this report) that the 
invention is partly or wholly anticipated, the applicant is 
informed of the anticipation, and has the option of a 
personal hearing, or of amending the specification to the 
satisfaction of the Comptroller, or, in default of either, the 
Comptroller determines whether a reference to any, and, if 
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во, what prior specifications must be made іп ће specifica- 
tion by way of notice to the public. Against his decision there 
will be an appeal to the law officer. The examiner's reports 
will.be kept strictly secret from all but the applicant and his 
agent, but this examination must not be held in the slightest 
to guarantee in any way the novelty of the invention, or the 
validity of the patent, as, of course, the prior publication of 
the invention in other documenta open to the public in 
England prior to the date of the application, or the prior 
public use of the invention, would be equally as fatal to the 
validity of the patent as the publication of the invention in 
& prior British specification. 
W. P. Thompson & Co., 


. Chartered Patent Agents. 
6, Lord Street, Liverpool, 


Seplember 1st, 1904. 


Unfair Competition. 


After reading the letters of B.“ and “ Educated 
Mechanic,” I decided to add my own experience to the list. 
I can quite endorse all that they say on the subject. I have 
been disengaged for 10 weekd, and have, during that time, 
applied for some three or four dozen situations advertised 
vacant. To not one of my letters have I received a reply, 
although I have a good experience and references. As to 
applying personally at the various workshops it is quite 
useless. In nine cases out of ten it is impossible to see any- 
one in authority. Even if one does, one is generally told 
to send in a written application, which doubtless goes 
straight into the W.P.B. Advertisements such as Nos. 
8934 and 8905 in ELECTRICAL Review of September 2nd 
fully explain why this should be so. 

Fair Play. 


Having read the letters in your valuable paper under the 
Bbove heading, I would like to add а few remarks, During the 
last few months I have answered dozens of advertisements 
regarding a situation, and up to the present have only had 
one reply. I would like to suggest that if advertisers get 
so many replies that they cannot spare the time or go to the 
trouble to answer each applicant separately, why not insert 
a shilling advertisement in the same paper in reply to the 
unsuccessful people? This method would be cheap and 
satisfactory. | 

A few weeks аро the writer cycled 40 miles, in answer to, 
and to make personal application for, an advertised vacancy. 
The following conversation took place :— 

J “ Good morrfing! I've called about the vacancy you are adver- 
sing.” 

M You must go back and write to us, sending full particulars." 

* Your advertisement didn’t say so.” 

No, but I can't tell you anything about it.” 

“Т thought personal application would be much the better.” 

" Yes, but you must write, and we will consider your letter; 
sorry, good morning.“ 

I don't know whether they have yet considered the letter, 
bat I have not had an answer. | 

I do not want to infer for one moment that all employers 
are alike, because I have seen а good many, and know some 
that treat men, though out of work, as gentlemen; and 


they have the thanks of one who has been a great many 
times 


Disappointed. 


Electric Lighting Accounts. 


You give a short review of a recent publication treating of 
electrical lighting accounts, which, as you very justly say, 
puts the matter in a very simple and concise form. Were it 
to stop at book-keeping, no doubt it would be a valuable 
work of reference for those who were not trained accoun- 
tants. | | 

There аге, however, matters which would be far better left 
untouched, or only referred to as requiring expert handling 
by those better able to deal with them (by reason of experi- 
ence gained in those particular lines), than merely through 
the books and by rule-of-thumb. It must be understood 
that to give figures as standards for depreciation and re- 


newals is tremendously dangerous, and these should be 
eliminated in the next edition. 


How can an accountant in the first place judge as to the 
life of plant, and electrical plant above all others? Even 
experts cannot lay down a hard and fast rule which could 
apply to each and every installation. 

Many cases could be quoted to show how utterly fallacious 
such figures are, as appear in Mr. Johnson’s book; one will, 
however, perhaps suffice, He gives 23 per cent. for build- 
ings. Nothing could be more absurd than to apply this 
rate to а corrugated iron building in an acid апа sulphur- 
laden atmosphere, being the same as applied to a strong 
stone or brick building under similar or better conditions. 
One might criticise the other headings just as severely—but 
space forbids. 

The only safe and proper way for accountants, either for 
а private concern or public bodies, to ascertain what is the 
proper amount to be brought into his calculations, is to have 
the plant, buildings, €c., periodically examined and inde- 
pendently valued by those whose profession it is to do во, 
and who can be relied upon to give accurate figures accord- 
ing to the state of affaire as they find them. 

This would relieve the directors or committees of all 
responsibility, and prevent many grave errora being made, a8 
would be if “template” figures were used, as suggested by 
the author of the book you review. 

Ajax. 

September Gih, 1904. 


REVIEWS. 


The Telephone Servite: Its Past, Ils Present, Its Future. 
By Hersert Laws Wess, M.I.E.E. London: Whittaker 
and Co. Price 1s. 


In his introduction, the author states that he has 
endeavoured “ іо describe in plain language the general 
features of a modern city Ерош system, and the роз: 
ciples which govern the cost of production of the telephone 
service.” The endeavour has been successfully accomplished. 
The language is plain, but eloquent, and the descriptions 
are clear and practical. 

In brief chapters, the author traces the development of the 
telephone system from The Rise of a New Art through a 
discussion of the features of ** Efficiency and Development ” 
to a description of “The Modern Telephone Exchange,” 
with * The Multiple Switchboard and the ‘ Engaged’ Test.” 

A perusal of the last-mentioned chapter by telephone users 
would do a great deal to satisfy irate subscribers, whose 
unbelief is proverbial, and is usually expressed with emphasis. 
As Mr. Webb says, * The rapidity with which an operator 


. discovers that the line of a subscriber wanted is engaged, 


compared with the time it takes to obtain the attention of 
the subscriber when the line is not engaged, is а perennial 
mystery to the telephone user." 

Why the telephone service is more costly, and therefore 
should be charged for at a higher rate in a city than in а 
village is explained in a chapter on L and Small 
Telephone Systems," whilst “The Telephone Subscriber 
indicates the share in the operation of the system which the 
user performs, and though it is shown that in modern 
systems the subscribers’ duties are almost, automatic, there ig 
still some excellent advice on telephone etiqnette for the 
subscriber to absorb. “ Tragedy and Comedy of the Tele- 
phone” is a chapter which lightens the way for the lay 
reader. Telephone Tariffs” is a plea for the message rate 
system, and the recognition of the message-mile” as the 
unit of cost, instead of the instrument, as on the flat 
rate. The two final chapters, “The Telephone in Great 
Britain ” and Future Possibilities,” argue strongly against _ 
State telephones, and put in a claim for a freedom of 
trade" which may, to some, seem somewhat inconsistent 
with the requirements laid down in earlier chapters. | 

The continuation of the paragraph in the Introduction 
which we have already quoted is :—“ It is hoped that these 


‘descriptions will be useful to the telephone user, as such, and 


to the reader who is interested in the working and develop- 
ment of that most magical of modern electrical industries 
the telephone service.” In the main we fear the telephone 
user is the “ general reader,” who takes but little pains to 
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obtain useful information, but those “interested in the 
working " of the telephone will be glad to add this interest- 
ing and inexpensive work to their libraries, 

Those who have studied the science of the service will 
not expect to find a great deal of new material, but they 
cannot fail to appreciate the agreeable way in which the 
underlying principles, rather than the engineering details, 
are crystallised and described. We venture to think 
that to many engaged in practical telephone work this little 
book may convey something akin to inspiration as to the 
service which their subscribers are entitled to receive, and 
as to the means and methods by which such service may be 
given. 


Modern Machine Shop Tools. By W. Н. Van DERWORT. 
London : Crosby Lockwood & Co. 1904. 


This book well answers to Ив title, being a description of 
the tools, both hand and machine, in ordinary use in the 
workshop. Commencing with the hammer and chisel, the 
author takes in turn files, scrapers, surface plates, standards 
of measure and gauges, calipurs, including micrometers as 
well as indicators, rules, squares, saws, drills, and so on 
through the whole range, passing on to screwing tackle, and 
вооп to machine tools. He deals also with the details such 
as modes of fastening, with grinding, gearing, belting, and 
power transmission. Not only does he describe tools, but 
also the mode of using them, their treatment, cleaning, 
grinding, and soon. Indeed, the half thousand odd pages 
constitute quite an encyclopsedia of the subject. 

Perhaps here and there the information is a trifle scanty. 
Thus in the chapter on “ Milling Cutters,” we find plenty of 


cutters pictorially illustrated, and on some of which the 


dimension appears we can count the teeth and learn the 
tooth spacing by calculation, but we find no reference to 
teeth numbers, and no discussion of this important detail. 
More might with advantage have been given on the subject 
of limit ganges and English practice introduced. The illus- 
trations are all of American gauges, and there is a certain 
clumsiness which is absent from English-made tools. Wit- 
ness the illustration on page 90, and compare with the pro- 
ducts of the Newall Engineering Oo. 

On the other hand, we find no description of the pipe 
thread stocks which are made by one firm in America to 
great perfection, strong and yet light. 

This book should certainly be in the hands of the appren- 
tice engineering workman. Не will gain much useful 
information from its pages, and will not go far astray by 
following it, while at the same time he will be able to modify 
and vary his practice away from the strict lines of the book, 
as experience enables him to form correct judgements for 
himself. | 
We know of no book which, taken as a whole, во satis- 
factorily treats the subject of shop tools. 


BUSINESS NOTES. 


Improved Insulator for Conductor Rails.—Among 
the many problems attending the substitution of electric power for 


New INGULATOR РОВ CONDUCTOR RAILS. 


steam locomotion in railway working, of no small importance ів 
the attainment of a thoroughly satisfactory means of supporting and 


. Lisbon. Teleph. cable.. — .. 88 Flushing 


insulating the conductor- rails. It is essential that the rail supports, 
while providing permanent insulation under the difficult conditions 
prevailing on railway tracks, should be substantial enough to with- 
stand rough usage and sufficiently strong mechanically to resist con- 
siderable vibration and shock. With a view to meeting these 
requirements, Messrs. Doulton & Co., Ltd., of Lambeth, who have 
had considerable experience in the manufacture of insulators of this 
class, have patented a new rail support. It consists of a pedestal of 
porcelain of substantial proportions with a large base 
upon the rail-tie and secured thereto by external malleable-iron 


New INSULATOR FOR CONDUCTOR RAILS. 


fastenings. In this respect it differs considerably from earlier 
types of rail insulators in which the porcelain is supported on a 
central stud, after the manner of telegraph insulators. The con- 
ductor rail is held in position by a chair of malleable iron, provided 
with a depending stud which is cemented into a recess in the insu- 
lator. The insulator shown in the illustration is fitted with a chair 
for a conductor rail of rectangular section. The same type is sup- 
plied with chairs adapted for other sections of rail, e g., flanged or 
channel sections. The insulator is of bigh-grade vitreous porcelain 
ofa form well adapted for manufacture, and it will be seen from the 
illustration that it occupies the whole of the vertical space below 
the rail, thus presenting a maximum length of path to resist surface 
leakage of current. | 


Electrical Wares Exported. 


WERK ENDING SEPTEMBER Этн, 1908. WEEK ENDING SEPTEMBER бтн, 1904. 


Adelaide s .. Value £206 | Alexandria .. .. - .. Value £96 
Alexandria .. s ба 46 - Teleg. mat. ee 415 
Amsterdam .. En ss 20 Amsterdam m oe = 

Antwerp. Elec. fuses .. 325 Antwerp. Elec. fuses .. .. 379 
Auckland „ vit .. 185 Brisbane z еа oe 541 
Bombay  .. Ren Jae ee 21 Buenos Ayres. Teleph.cable.. 860 
Boston э vs ЕР T 23 Calcutta: .. - e» ex 

Calcutta б А ee 8,885 i Elec. macbinery .. 181 
Cape Town .. sie wo 840 Canary Islands... га ie 14 
Coronel T T ЕА ss 42 Cape Town. Elec. machinery 613 
Dunkirk oe ee ds . 142 j Teleg. mat... . 245 
Durban es ne Colombo as os ee 71 

55 


А Teleg. mat. . is Copenhagen s T 6 
East London > э» . 1,885 Durban i oo е ee ee 

i Teleg. mat. .. 668 » Elec. machinery .. 896 
Gibraltar we ‘i vs 16 East London 

Hamburg "x 96 i 


AN E Elec. maohinery 1,95] 
Hong Kong. Teleg. mat. T 28 


Teleg. mat. 61 


86 
Maceio " ; Fremantle .. «i Ws . Ml 
Madras " 246 А Elec. machinery 829 
Melbourne К sè Кя Gibraltar. Teleg. mat. .. = 65 
Pernambuco oe oe ә 44 Hamburg ad. 6 
Perth es е» se ee 419 Karachi 250 : 
Port Elizabeth  .. vs is 55 Larache  .. k у» 70 
Rangoon .. ee oe ee 158 Lisbon. Teleg. mat. .. 461 
Rotterdam. Teleg. mat. as 40 Lyttelton. Elec. machinery .. 150 
St. John, N.B. ee ee ee 69 Madras ee ee s ee м Е 
St. Petersburg oe .. 807 $5 Telephones 210 
Shanghai... ans af .. 119 Melbourne .. ee T .. 164 
" Teleg.mat. .. T B2 » Teleg. mat. .. vs 48 
Bingapo è a БЕ ee 117 Newport News - Vx B5 
Bwimam  .. T ө» oe m Mene 95 ro 
Sydne os es ee .. tago.. 

m 4 Teleg. mat. oe ee 898 Penang Р és 308 
Townsville .. nee va . 180 n Teleg.mat. .. .. 290 
Yokohama .. és ss 75 21 Pernambuco. Elec. machinery 162 

Perth .. os ee - . 116 
Piræus Jie $e ©» "" 45 
Port Elizabeth. Teleg. mat. .. 
Ric Janeiro .. oe Vs ee 
Rotterdam .. ate Р 
" Teleg. cable 
St. Petersburg аа ee 
i Teleg.cable .. 1,260 
Santiago ee T 81 
Shanghai 841 
Bierra Leone 
Singapore .. m és 2,015 
й Teleg. mat... 79 
Sydney m ee 1,069 
* Elec. fuses T 85 
Wellingtoen . .. 274 
Yokohama .. T RA . 188 
‘i Elec. light wire 967 


Total £11,480 Total £17,588 


! Foreign Goods Transhipped. 

Ostend. Elec. goods  .. Value £89 Alexandria. Elec. mat... Value £28 
Durban. ‘Telephones .. T 

Rio Janeiro, Bled, üttings .. 906 


Deal . 631,118 
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insulation meter has been fixed at 20,000 ohms, 
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A Direct-Reading Insulation Meter and Testing 
Set.—Mr. Robt. W. Paul, of 68, High Holborn, W. O., bas intro- 


duced an exceedingly handy testing set which combines several 


novel features in constructional details Fig. 1 shows this instru- 
ment with the lid removed. The galvanometer, universal shunts, 
switches, &c., and, in fact, all the apparatus are fixed on to 
an ebonite slab, which can be lifted out on removing certain 
screws, facilitating rapid investigation in case of need. The 
galvanometer is Paul's single-pivot, moving-coil type (described in 
а recent issue of the ELEOTRHICAL Review), of which a special 
feature is that it does not require levelling and is practically dead 
beat. The construction admits of the automatic raising of the coil 
from its pivot on closing the lid of the case, thus freeing the instru- 
ment of liability to injury during transit, &c. 

The scale of this instrument is shown in fig. 2, the divisions on the 
lower part corresponding to micro-amperes and those 


which remains practically constant whatever 
shunt value is employed. . It will be noted that 
an extra pair of terminals are fitted below the scale opening, which 
may be independently utilised for locating faults either by the loop 
or fall of. potential methods, also for comparing low resistances, 
pressures, &c., in fact, the latter may be measured direct on the 
instrument, if required. The instrument is very compact, and the 
switches and fittings generally are well constracted mechanically. 
The firm also turn out a Mains Testing Set, very similar in appear- 
ance to the last-described one. Its points of difference are that a 
suspended coil galvanometer is substituted for the pivoted type; 
the levelling which is necessary with this type of instrument being 
easily effected by means of two screws on the face, instead of as 
frequently by an external adjustment difficult to get at. In this 


— L—LL. . qm 


—— 
— ES 


Fia. 1.—DIRECT-BEADING INSUOLATIO 


н METER AND TESTING Вит. 


instrument ће scale is divided into 55 divisions on each side of the 
central zero; the universal shunts are suitably proportioned, 
and the standard internal resistance is 100,000 ohms. A 
special switch can be fitted to vary the latter resistance, but due 
allowance must then be made for the varying interhal resistances 
when employing different shunt powers. Separate terminals are 
also fitted with this instrument, making the galvanometer (with 
shunts) available for small current and pressure measurement, &c., 
and for loop or bridge testa. 


Trade Announcements.—Messrs. Bray, Markham and 
Reiss, Ltd., of Blackhorse Lane, Walthamstow, have appointed Mr. 
David Alexander, 43, Mains Street, Waterloo Street, Glasgow, to be 
their sole agent for Scotland. | | 

The Electrical Power Storage Co., Ltd., have appointed Mesers. 
Saunders, Todd & Co.,of Maritime Buildings, King Street, New- 
castle-on-Tyne, to be their agents for the Northumberland, Durham, 
and the Tees district, and Mr. J. W. Barnard, who is thesole agent for 
the E. P. B. C and V type cells, has arranged to place the sale 
of the "Q" and “У” and small type cells in their hands for the 
above district, so that Messrs. Saunders, Todd & Co. may be in a 
position to deal with all types of batteries listed by the E. P. B. Co. 

Messrs. Hubert Davies & Spain, electrical engineers, of Johannes- 
burg and Durban, have just opened a London buying office at 
Salisbury House, London Wall, E.C. Mr. J. Hubert Davies is in 
charge. 

The offices of the Tudor Accumulator Co., Ltd., were on the 
е inst. removed from 16 to 19, Victoria Street, Westminster, 
S. W. 
Messers. Cutting Bros, electrical engineers, of Derby, have 
secured a site near the railway at Stamford, for the erection of 


works. 


Steam Superheaters.— Messrs. Tinkers, Ltd., have sent 
us a leaflet of their steam superheater, which is one of the small tube 
type that has awakened to the folly of the cast-iron header, and ie 
therefore wholly of ‘mild steel. No particulars are given as to the 
relative area through the superheater tubes and through the boiler 
steam pipe—a figure that is necessary to be known before the working 
pressure before and after the superheater can be compared. Super- 
heaters require something more than mere bundles of tubes, and too 
many of them wiredraw the steam from 12 to 25 per cent. owing to 
insufficient area, This area ought to be stated. A test pressure of 
300 Ibs. per sq. in. appears rather small for mild steel boxes that 
may reach 900° F. Otherwise this superheater consists of a cluster 
of pipe loops between two headers like all this class for the downtake 
position in the Lancashire boiler, but, as stated Above, 16 avoids the 
ighorant error of the cast-iron header. | 


on the upper, reading directin megohms at 100 volta. 

For lower readings down to 10,000 ohms the shunts 2 (5010050 ) 10 

E 5 when the megohm reading divided 7 \ А 7 j 
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Fic. 2.--8слгв ОР Pavut's INSULATION METER AND TEsTING SET, 


Trade Marks in China,—Mesars. W. Р. Thompson and 
Co., patent agents, write from Liverpool:— 

" With regard to the important treaty which has been entered 
into between Great Britain and China, under which the Chinese 
Government undertakes to establish offices where trade marks can 
be registered, advices just to hand indicate that the regulations for 
carrying the undertaking into effect have been officially published. 
The British Government assented to them, and the Japanese 
Government raises no objection; so that the regulations will, no 
doubt, be put into force if they are assented to by the U.S. Govern- 
ment. Briefly, the regulations are as follows: 

" Any person desiring to use & trade mark in China must first 
register the same according to these regulations. The Board of 
Commerce shall establish а bureau of registration. Every appli- 
cation must contain a statement giving a general description of the 
trade mark, the class and particular kind of goods for which it is to 
used. The application will be placed on file for three months, and 
advertised by the bureau, and if no one petitions against it, it will 
be registered. If two persons apply for similar trade marks, the 
first applicant will receive registration, but in tho case of a trade 
mark already registered in a foreign country, tbe date of such 
foreign registration will be recognised, if application in China be 
made within four months. During the first six months of the 
establishment of the bureau, applications can be made for regis- 
tration of trade marks already registered abroad, and the bureau 
shall recognise such trade marks as entitled to precedence. Any 
mark which has been publicly applied in China to a special article 
for more than two years before application for registration cannot . 
be registered. Suits for infringement by foreigners against Chinese 
are tried by a local magistrate ahd the consul sitting together, but 
if both parties to the suit be foreigners, the Consular Court has 
jurisdiction. Penalties for infringement are very severe. | 

“It is believed that the new treaty will prove very useful, as 
trade marks that are registered will be more efficaciously protected 
from any infringement, but omiesion to register may involve loss of 
rights.” 


Petrol-Electric Railway Coaches.—We are informed 
that, in spite of very severe competition from manufacturers in 
America and other countries, the Wolseley Tool and Motor-Car Co., 
Ltd., of Adderley Park, Birmingham, have secured an order for a 
large six-cylinder petrol engine to develop at normal revolutions 
140 в.н.Р. The order has been placed by the General Electric Co., 
of Schenectady, New York, for the first of their new petrol-electric 
railway coaches. Very considerable interest has been manifested 
in America, as elsewhere, in the extensive experiments of the North- 
Eastern Railway Co. with their petrol-electric automotor railway 
coaches. These first two coaches have now, we understand, passed 
through all their extensive series of teste, and are running in public 
service between Scarborough and Filey. It will be remembered 
that the Wolseley Co. supplied two special 90-н.р. petrol engines 
for these coaches, after experiments had been made with several 


. other types of motors. The North-Eastern engines have four 


cylinders 8j-in. bore by 10-in. stroke. The new ones for America 
are to be 9-in. bore by 10-in. stroke, six cylinders. It is said that, 
after the experimental run of the first engine, orders for a further 
considerable number of engines will be placed with the Birmingham 


company. 


Private Telephone Contracts.—The tender of the 
Private Wire and Telephone Installation Co, Ltd., has been 
accepted for installing electric light, electric bells, and telephones 
throughout “ Baltic House,” a large building now in course of 
erection in Leadenhall Street, Е.С. Among other contracts lately 
received by the same company may be mentioned installations for 
the hospital at Walton-on-Thames, the offices of the Equity and Law 
Life Assurance Co., of Lincoln's Inn Fields, Messers. Batger’s new 
premises in Whitehorse Street, Ratcliffe, and Messrs. Cooper, Den- 
nison & Walkden's premises at Bermondsey. 
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Catalogues and Lists.— The ELECTRIC CONSTRUCTION 
Co., Lrp., of Bushbury Engineering Works, Wolverhampton, have 
issued a large hanging show- sheet with a view to keeping their 
various electrical machinery manufactures even more prominently 
before the eyes of engineers. A neatly-planned design embodies 
about a score of excellently-executed half-tone illustrations showing 
some of their 750-Kw. traction generators, 1,500-&w. polyphase 
generators, 600-x v. two-phase sets, rotary converters, traneformers, 
switchgear, and their different types of motors for colliery and 
machine-driving service. А bird's-eye view of the works appears at 
the head of the design. 

An 8-pp. pamphlet has been received from the American ELxC- 
TRICAL NOVELTY AND MANUFACTURING Co., Lrp., of Charing Cross 
Road, W. O., detailing their Ever-ready " electrically-propelled 
clock. А very artistic design in colours embellishes the front cover, 
and excites an interest in the contents of the list. 

A new circular issued by Messrs. EnNEsT Е. Moy, Lrrp., describes 
their type No. 68 triple-pole knife-switches for pressures up to 550 
volts, in cast-iron cases. | 
We have received from the Epson & Swan Unmrrgp ELECTRICO 

Ілант Co., Lrp., three new sections of their catalogue, namely, 
Section I., Royal Ediswan " Lamps; Section IV., Measuring In- 
struments ; and Section V., Wires and Cables. Section I. contains 
illustrations showing all the latest forms of Royal Ediewan ” 
lamps, and embraces high and low voltage standard lamps, high 
candle-power lamps, Queen reflector lamps, obscured, tubular, 
crinkled and olive lamps, " Royal Ediswan” traction and ship 
lamps, and a large variety of special small bulb patterns, as well 
as focus, cell viewing and radiator lamps. Some useful infor- 
mation is also set forth at the commencement. Section IV. con- 
tains measuring instruments of all sorta; a large number of pages 
are devoted to the Ediswan" gravity and moving-coil instruments. 
Tables of dimensions and diagrams for mounting are also provided. 
Amongst moving.coil instruments we notice the “Sector” and 
“ Edgewise” patterns; the former can be provided either to mount 
direct on the switchboard, or on brackets when required to revolve, 
or for fixing at end of slate. The Edgewise pattern is provided 
with the usual bracket for moving їп a vertical plane, but can also 
be fitted on the top of the switchboard.  ''"Ediswan" separate 
Bhunts for ammeters also milliampere and millivolt meters, built on 
the moving cell principle, Cardew voltmeters, cell-testing instru- 
ments for small readings, and portable instruments for large reading», 
lamp-testing ammeters, detectors, galvanometers, &c. Section V. 
is devoted entirely to wires and cables, which are listed in large 
variety, in vulcanised and pure rubber, lead-covered, armoured, 
concentric, and many other patterns. Flexible cords receive special 
attention; they include flexibles for dynamos and switchboards, 
motor-cars, ships, bells, telephones, &c., and some very useful pages 
are added for fuse, binding, and resistance wires. The introduction 
comprises some useful information on joint-making, a table for cal- 
culating fall of potential, and a wiring table for Royal" lamps. 
These sections are now being circulated among the trade, and 
buyers of such goods who do not receive copies should drop a 
card to the company at Queen Btreet, EC. 

The St. HaernENSs CABLE Co., Lrp., which, we understand, bas 
obtained very satisfactory resulta from the past year’s experience 
under the reorganised arrangements, has just issued a booklet of 
some 48 pp. descriptive of their Dialite” cables, which are being 
widely used for electric lighting purposes. The book has been 
brought out for the purpose of telling exactly what Dialite “ 
cables aro, and it contains particulars of various tests, as well as 
copies of testimonials, and a list of towns for which such cables have 
been supplied. It further contains other information which the 
company has hitherto only had in separate manuscript form, but 
which may prove of interest to those concerning themselves with 
the use of electric light cables. Among the pictures in the book are 
some photographic views of the company’s cotton and silk-covering 
strip, the power house, a longitudinal machine, а stranding machine 
in the main cable shop, also the dry-core shop. 

А copy of the ninth edition of the illustrated price list of the 
UxIVIRSAT. Enzornic BuPPLY Co, of C.-on-M., Manchester, is 
before ns. It details a large variety of bells, batteries, terminals, 
medical coils, small electric motors and dynamos, model tramways, 
electric lighting accessories, and sundries. 

Pamphlet No. 172 of the Ввітізн THomson-Hovuston Co. 's series 
contains an illustrated description of the ondograph. 


Gradon v. Fleck.—At Newcastle County Court on the 
24th ult., his Honour Judge Greenwell heard an action in which 
Thompson Gradon, jun., carrying on business as an electrician in 
Barras Bridge, Newcastle, made a claim for £25 against William 
Cuthbertson Fleck, builder, Newcastle and Gosforth, being the 
balance of an account for an electric light installation in the 
DUE MAN. premises belonging to Mr. Robert White, wholesale 
jeweller. 

Mr. Meynell (for the plaintiff) said (according to a report of the 
case in the Newcastle Chronicle), that defendant was engaged to 
build certain premises in the Bigg Market for Mr. Robert White, in 
1902. Messrs. Mould & Tasker wore the architecte for Mr. White. 
In January, 1903, the architects asked the plaintiff to tender for the 
electric lighting work in oonnection with the building, апа the 
plaintiff tendered, his tender being £55, which was accepted. 
Plaintiff did the work, and there was no complaint made about how 
it had been executed. When he applied for payment the architects 
said they had ordered the work as agente for the builder. А dis- 
pute had arisen between the builder and tbe architects about the 
quality of some of the building work; in асі, the building was 
falling, but this had nothing to do with the work that the plaintiff 
bad done, Ass consequence, Mr, White had refused ito pay, and 


the architects had refnsed to certify for more than 30 per cent. of 
the contract priee. Plaintiff subsequently received £30, under a 
special certificate from the architects. Their 1, medy was against 
Mr. Fleck, under the terms of the contract. The position was this: 
Plaintiff got his orders from the architects; the architects said they 
acted as agents for Mr. Fleck. The plaintiff sad Mr. Fleck, and 
must prove the architects’ authority to give orders on bebalf of 
Mr. Fleck. That, he submitted, was proved by clause 20 of the 
contract. i 

Mr. Mundahl, for the defence, submitted that the architects 
never directed the defendant to pay anything else but the £30 that 
had been paid. The defendant had paid over to the plaintiff all 
the money he had ever received in respect of this matter. Mr. 
Mundahl quoted parallel cases to show that the building owner was 
the person liable where а contractor had taken no steps to make 
himself personally liable, or had not made any contract with a 
specialist. 

His Honour reserved judgement. 


Brush Contracts.—The Brush Electrical Engineering 
Co., Ltd., have secured the following contracts:— 


Auckland Electric Tramways Со. Бетеп completo electric tramcars. 
Paisley Tramways (per Mr. W. M. Murphy).— Five single trucks. 


Copper.—Messrs. Merton's August statistics relating to 
copper show a moderate increase in the visible supply, the total at 
the end of the month being 13,415 tons as compared with 12,282 А 
fortnight earlier, and 12,867 tons at the end of July. Actual stocks 
amount to 6,990 tons as against 6,117 tons on July 31st, and total 
supplies reached 29,895 tons as compared with July's 28,339 tons, 
American shipments being on a larger scale than for five months 
past; while the receipts from other quarters were quite normal. 
Deliveries continued to increase as a result of the better consumptive 
demand, and amounted to 29,347 tons for the month, being greater 
than for any month since April last. 


Wages in the Engineering Trade.—Notice has been 
received by Mr. Ratcliffe, the north-east coast organising delegate 
of the Amalgamated Society of Engineers, from Mr. Robinson, the 
Employers’ Federation secretary, giving two months’ notice of a 
reduction of 2s. per week on time and 5 per cent. on piece rates, to 
take effect on the first full pay after October 22nd. The standard 
wage at present is 35s. рег week. Cver a year ago the engineers of 
the north-east coast suffered a reduction of 1s. per week, and in the 
spring of this year the employers gave notice of a reduction of 2s. 
per week and 5 per cent. on piece work. The men put in a counter 
demand for 2s. per week advance, and after futile conferences at 
York and in London the wages question was allowed to fall into 
abeyance. Now by the farther notice for a reduction the employers 
have raised the whole question.—The Times, 


Imports of Foreign Electrical Apparatus. — The 
value of the foreign electrical goods and apparatus imported into 
this country during July last is returned at £50,401, bringing up 
the total for the first seven months of the year to £434,499, as com- 
pared with £421,400 in the first seven months of last year. 


Annual Holidays.— Messrs. Holden & Brooke, Ltd., of 
Sirius Works, West Gorton, Manchester, announce that their works 
are to be closed from September 5th to 10th, inclusive, for the 
annual holidays. 


Smoke Nuisance Prosecution.—The City of London 
Electric Lighting Oo, Ltd., were fined £10 and costs the other 
day for allowing black smoke to escape from one of their chimney 
shafts in such volume as to be a nuisance. The magistrate was 
assured that no pains were spared on the company’s premises to 
comply with the requirements of the law; and his worship is 
going to pay a visit to the works, and все for himeelf what the 
company are doing 


Horsfall Destructors.— In May last the Horsfall 
Destructor Co., Ltd., received a telegraphic order for a complete 
destructor plant for the city of Lorenzo Marques, Delagoa Bay, eight 
weeks being allowed for the delivery of the plant, which included 
destructor cells, dust catcher, steel buildings, steel chimney, boiler, 
&c. We understand that the whole plant was placed on board one 
steamer at Liverpool within the specified time, and is now in 
process of erection at Delagoa Bay. The Horsfall Co. has also 
recently received new orders for destructors for Kingstown (Co. 
Dublin), and for Ilkley, Windsor, Luton, Bromley, Chiswick, Brid- 
port, Gorton, and Leigh. Horsfall destructors have been recently 
completed and put into operation at Cairo, Zurich, Folkestone, 
Swansea, and Stourbridge. 


Dissolutions and Liquidations.—The Pioneer Electric 
Co., Ltd., is winding up voluntarily with Messers. J. F. Albright and 
R. Dand, of 66, Victoria Btreet, S. W., as liquidators. 

Creditors of the Eleotric Extension Co., Ltd., must send parti- 
culars of their debte, &c., to the liquidator, Mr. C. E. Ruckley, 12, 
Bt. John's Lane, Liverpool, by October 1st. 

The “ Lancashire" Patent Belting and Hose Co. is winding up 
voluntarily with Mr, Thomas Pilling, 30, Brown Street, Manchester, 
as liquidator. 


FE 
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Electrical Hluminations.—The Brooklyn Edison is a 
monthly publication issued by the Edison Electric Illuminating 
Oo.,of Brooklyn. The August issue is full ef charming examples of 
electrical illumination effects at Coney Island, where Dreamland 
and Luna Park are most lavishly illuminated and decorated at night- 
time, affording a most attractive display. The Dreamland tower, 
the great white entrance to, and the night scene in, Dreamland, also 
the views from the water, are fascinatingly beautiful. It is stated 
that in Dreamland there are more incandescent lamps lit than are 
found in many cities of considerable size, and as many as were 
utilised in the whole of Coney Island last year. The supply, it 
need hardly be added, is taken from the system of the Edison 
Electric Illuminating Co., that being considered a better arrange- 
ment than an isolated plant could afford. 


Bankruptcy Proceedings.—A meeting of the creditors 
of James Wm. Hunter and Albert Clapham, trading at 101, Kirk- 
stall Road, Leeds, as the Yorkshire Motor Car and Electrical Engi- 
neering Co., was held on Friday, when aocounts were presented 
showing liabilities amounting to £3,415, assets valued at £2,047, and 
a deficiency of £1,367 14s. Mr. W. H. Platts was appointed trustee 
with & committee of inspection. 


New Are Lamp Coupling.—Mr. С. Braulik, of Upper 
Thames Street, London, has introduced an ingenious arc lamp 
coupling. In this device the lamp is hung on to а carrying plug, 


which in turn is hung from the suspension rope. The carrying plug 


is drawn up into а socket, in which is arranged а coupling cup con- 
sisting of small hinged pieces, which normally support tha carrying 
plug. To release the lamp, it is only necessary to haul up slightly 
the lamp and carrying plug, when the latter forces open the coupling 
cup, and allows of the lamp and plug being lowered clear of the 
socket. In its descent, the carrying plug adjuste the coupling in 
readiness for supporting the lamp when the latter is again 
hauled up. 


Plant for Sale.—The Sunderland Corporation is offering 
some Willans-Holmes steam dynamos, Crompton single-phase alter- 
nators, and а number of transformers for sale. For particulars, see 
our advertisement pages to-day. 


Annual Outings.—Last Saturday the employés of 
Messrs. Stegmann & Co., of Clapham Junction, to the number of 
about 30, went for their annual outing to Brighton. After luncheon 
at the Queens," the remainder of the day was occupied with various 
excursions. 

On Saturday last the employés of the electrical departments of 
the Sir Hiram Maxim Electrical and Engineering Oo., Ltd., went 
for their annual outing to Clacton-on-Sea. All did justice to Sir 


Hiram Maxim’s invitation to partake of dinner served at the North 


Avenue Restaurant. Tea was provided by the kindness of the 
directors of the company. Mr. А. W. Hill, the works manager, in 
presiding, said that the fact that they were gathered there in 
greater numbers than they had ever been before spoke for itself of 
the appreciation shown by the electrical profession for their various 
manufactures. 


Book Notices. — “Science Abstracts.” Section A, 
Physica; Section B, Electrical Engineering. Vol. VII. London: 
К. & F. №. Spon, Ltd. 18. 6d. each. 

“Transactions of the Institution of Civil Engineers of Ireland." 
Vol.30. Dublin: John Falconer. | 

"Modern Electric Practice." Vol. IV. By Magnus Maclean. 
London: Tbe Gresham Publishing Co. 

“The University of Leeds: Prospectus of Classes and Regula- 
tion for Degrees in Arte and Science, and Regulationsas to Admis- 
sion of Students, &c.” Session 1904-5. 

" Etude вот les Résonances dans les réseaux de distribution par 
courants alternatifs," By G. Chevrier. Paris: L'Eclairage Elec- 
trique. 

“Atti della Associazione Elettrotecnica Italiana.” Maggio- 
Giugno, 1904. Rome: Sede Centrale, 397, Corso Umberto I. 

“ Electric Smelting and Refining.” By Dr. W. Borchers. Trans- 
lated from the third German edition, with additions, by W. G. 
McMillan. Second English edition. London: Chas. Griffin & Co., 
Ltd. 21s. net. 

“Entwurf und Konstruktion Moderner Elektrischer Maschinen.“ 
By Ernst Schulz. Hanover: Gebrüder Jänecke. М. 7.50. 
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LIGHTING AND POWER NOTES. 


Aberdeen.—At a recent meeting of the Gas and 
Electric Lighting Committee of the Aberdeen T. O., it was resolved 
to recommend that the charge for electric light be reduced by one 
halfpenny per B. of T. unit. 


Barnsley.—4A L. G. B. inquiry was held recently into the 
application of the Corporation to borrow the sum of £6,868 for 
extensions of plant, mains, and street lighting. The amount 
borrowed by the Corporation for electricity purposes to date is 
£51,228, and under the present loan it proposes to erect an additional 
56 arc lamps for street lighting. 


Barton.—The R.D.C. has decided not to nssent to the 
application of the Lancashire Electric Power Co. for а prov. order 
to supply current in the Council's district, it being anticipated that 
better terms can be obtained from neighbouring local authorities 
who have obtained orders. 


Batley.—The Corporation has decided to reduce the 
price of energy from October Ist, for the second and subsequent 
bours per day, from 3d. to 2d. per unit. 


Bolton.—The Corporation Electricity Committee has 
adopted the following scale of charges for energy supplied to ootton 
mills, &c. :— Consumers using 500,000 units and upwards per annum, 
10 per cent. off ordinary charges: consumers of 750,000 units, 124 
per cent. off ; 1,000,000 unite, 15 per cent. off; 1,250,000 unite, 174 
per cent. off; 1,500,000 units, 20 per cent. off. 


Castleford.—The В. of T. has informed the U. D. C. 
that it is not prepared to extend the E.L. order, but intimates 
that a fresh application might be made about November 6th, when 
the order expires. 


Clonmel.—The Joint Committee of Management of the 
asylum has called for tenders from expert electrical engineers, to 
make an examination of the institution, with a view to scheme of 
electric lighting, the fee not to exceed £10 10s. 


Continental Notes,—SwrTZERLAND.—Àn international 
convention for the regulation of electric power is now being 
negotiated between Switzerland and Germany. The agreement 
refers to the utilisation of the Rhine at Lanfenburg, and the project 
contemplates the generation of electrical energy to the extent of 
50,000 ир. 

GERMARY.—A central electric lighting station is about to be estab- 
lished in the town of Furstenfeld. 

ITALY.—La Societa per la Ferrovia Elettrico di Valle Brembana 
has applied for a concession to put dewn a plant to utilise the water- 
power of the River Brembo at Вап Gallo in the generation of elec- 
trical energy for lighting and power purposes. 


Darlington.—The T.C. has decided to supply energy at 
324. рет unit to consumers of not less than 20,000 units per annum 
for lighting purposes. 


Davyhulme.— For the supply of current to this district, 
the local authority has declined an offer by the Lancashire Electric 
Power Co., being of opinion tbat more satisfactory terms can be 
obtained from neighbouring authorities (Manchester or Balford) than 
from a private company. 


Heckmondwike.—A new Willans-Dick, Kerr lighting 
set of 330 Kw. has just been installed at tho Council's electricity 


^ works. 


India.—Messrs. Burn & Co., of Howrah and Calcutta, 
have installed an electric plant at the Kankinarrah Jute Mills for 
lighting and power purposes, consisting of three sets of Belliss 
engines, each of 50 н.р., direct coupled to Clayton generators. The 
switchboard is arranged to run all three sets in parallel for lighting 
purposes or to use one set for power purposes only. The same firm 
has recently put down a lighting and power installation for the 
military department аб Fort Attock, N. W. F., the electric lighting 
of the Burmah Railway shops at Insein, а power installation at the 
Howrah Saw Mills, &c. Messrs. Burn & Co., of Calcutta, have also 
applied to the Government of Madras for license to supply elec- 
trical energy throughout the municipal area. It is proposed to 
erect works and supply electricity by underground or aerial mains, 
whichever may be approved by the Local Government. The 
license is to run for 42 years, at the end of which time the Govern- 
ment can exercise the right to purchase. Mesers. Crompton & Co. 
are already in the field, but the terms of Messrs. Burn’s proposal 


` appear more favourable. 


Lianelly.—At a recent meeting of the U. D.C., the 
agreement with the British Insulated and Helsby Cables, Ltd., 
was further considered. The company stated that they could not 
see the deputation appointed by the Council, pending an appeal 
which they proposed to make against the judgement of the High 
Court in the present action with the Tramway Co. A communica- 
tion had been received from the B. of T. asking what steps had been 
taken to carry out the electric lighting order. 


Leeds.—The Corporation Lighting Committee haa resolved 
to light allthe tramway routes in the city by electric arc lamps, for 
a mile from the junction of Briggate and Boar Lane. 


Llantrisant.—The U.D.C. has informed Mr. G. Vaughan 
Fowler tbat it would offer no opposition to the proposed application 
for a prov. order for E. L. in the district, provided that the position 
of the Council was not in any way compromised. 


London.—PorrAR.—The B.C. has received applications 
for the supply of energy at Hackney Wick totalling about 35 Kw., 
and has decided to lay a feeder and distributing main to supply 
this area at an estimated cost of £1,400. 


Melbourne.—The City Council has authorised the 
borrowing of £25,000, the balance of £75,000 which the Electric 
Supply Committee are entitled to borrow, for the carrying out of 
additional works in connection with the Council's scheme of electri- 


. eity supply. 
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New Zealand.—The Hawera B.C. has accepted the local 
electric light company's tender of £2 3s. 9d. per 40-c.P. lamp for 
street lighting for five years; the lamps to be lit from sunset until 
11 p.m. 

New PrvwourTH.—The Council has agreed to the terms of 
the Brush Electrical Engineering Co., of Sydney, for installing 
the electric light into the town, and the estimated cost is £5,200. 
Water power is to be utilised for generating purposes, and will be 
conveyed a distance of about four miles to the power house. Alter- 
nating current machines of 67 н.г. and 2,200 volts coupled to 
Gilkes double vortex turbines are to be put down. The energy is 
to be conveyed to а distributing station by bare copper conductors, 
and there transformed down to & pressure of 200 volts for street and 
private lighting.— Australasian Hardware. 


Oldbury.—The U.D.C. has agreed to transfer its E. I.. 
order to the British Electric Traction Co., upon condition that the 
company pay the Council 5 per cent. upon the gross reccipts, 


and also that they construct a tramway from Blackheath to 7 


Oldbury. 


Ormskirk.—The U.D.C. has rescinded the minute 


approving of the draft agreement of the Council with the National 
Electric Power Bupply Co. 


Paris.—The various districts of Paris have, for electric 
lighting purposes, been divided up into sections, and cach section 
has been specially conceded by the Municipality, to a different 
company. The concessions which thcie companics hold begin to 
expire in 1907, and the Municipality is by no mcans disposed to 
renew the concessions on the old terms, there being a strong ten- 
dency towards municipalisation. | 

A technical and scientific committee has now bcen appointed 
to study the question and to advise the Council. The ques- 
tion of the City taking over the electric lighting concessions 
is somewhat. complicated. . The various conduits made by 
the electric companies to carry their cables become, by the 
terms of the agreement, the property of the City at the expiration 
of the present concessions. "There are 628 kilometres of such con- 
duits and canalisations. On the other haud, the City Administra- 
tion is not obliged to purchase the generating stations and sub- 
stations now the property of tbe companies, neither are the 
companies obliged to sell. The connecting branch wires to each 
consumer remain the property of the companies. 

The question is a difficult one to aettle, for the conduits 
and canalisations would be of no use to the City without 
the generating and power stations and the branch connec- 
tions. Neither could the companies continue to exploit 
their concessions without the City conduits and canalisations, 
for it is certain that permission to open up fresh conduits would 
be refused. Unless the City is prepared to spend a large sum 
in building new generating stations and in fitting up new branch 
connections, the matter will probably end in a compromise. . 


Prestwich.— Vor the purpose of electrically lighting the 
district of Prestwich (under the Prestwich Lighting Order of 1900), 
the Salford Corporation is seeking power to borrow a sum of £5,000. 
By a preliminary order, Manchester obtained power to supply clec- 
tricity to Prestwich, but in May, 1903, the order was transferred to 
Balford, with an obligation attached that it should be carried into 
effect within two years. 
to be erected and mains laid; and itis to meet the cost of these 
that a loan of £5,000 is now asked for. At the L.G.B. inquiry last 
weck no opposition was offered. | 


Aueensland.— According to a contemporary, an electrical 
plant has been installed at the Moreton Contral Sugar Mill, Nam- 


bour, and the question of lighting the town by electricity from the 
mill, is under consideration. i 


Redcar.—The B. of T. has written to the U. D.C., 


inquiring whether it proposes to take any immediate steps to 
carry out the obligations under the E. L. order obtained in 1900. 
At a meeting of the Council on September lst, the chairman said 
that the income likely to be derived from private consumers was 
still under investigation. | 


Redruth,—The Urban Electric Supply Co. is rapidly 
extending its operations. The number of consumers of electric light 
has steadily increased, there being now between 500 and 600, repre- 
senting the equivalent of 28,444 8-c.P. amps, and Redruth streets 
are lit with 172 incandescent and two arc lamps. 220 н.р. of 
motors has also been installed for driving machinery. 


Nowerby.—The Parish Council has decided to accept the 
tender of the Northern Counties Electric Supply Association for 
lighting the public lamps, the price to be 288. Gd. per lamp for 
1,385 hours, with an approximate 40 c.P. The Thirsk Gas Co.’s 
tender was 29s. per lamp for the same number of honrs, and it 
offered to fit 20 of the lamps with incandescent burners. 


Sunderland.—On the recommendation of its electrical 
engineer, the Lighting Committee has resolved, subject to approval 
by the T.C., to install at the sub-station at Pallion an additional 
three-phase machine, at an estimated cost of £3,000, to cope with 
the increased demand for energy. 


Sydney.—The municipal electric supply was inaugurated 
on July 25th last. The area;lighted is from Circular Quay to the 
Redfern railway etation, and in the opposite direction from Hyde 


Park to portions of Darling Harbour. 


In order to do this, station buildings had 


The energy was switched on 
to over 200 publiclamps. The work of erecting the second engine was 
concluded during last week, when satisfactory tests were made. 
The remaining areas, viz, the William Street and George Street 
West blocks, were expected to be lit about August 20th. 


Willenhall.—The U.D.C. has given notice to the 
Midland Electric Corporation for Power Distribution, requesting 
it to lay down distributing mains for the purpose ofa general 
supply throughout the whole of the streets In the Council's area, 
aud, if necessary, to enter into an agreement with the Corporation 
for the supply of electricity for street lighting for а term of three 

ears. 


Windsor.— Damage amounting to nearly £3,000 was 
caused by a fire at the electric light works on September 2nd. 


Wisbech.—A IL. G. B. inquiry was held on Tuesday 


. relative to the application of the T.C. for & loan of £25,000 for 


E.L. purposes. There was a considerable amount of opposition. 


Wrexham.—At the quarterly meeting of the T.C. on 
Tuesday, а report of а sub-committee, proposing an extension of the 
electric supply plant, came up, and after discussion, was adopted. 


TRAMWAY AND RAILWAY NOTES. 


— 


Belfast.—The following is the approximate estimate for 


‚ the conversion of the Belfast tramway system from horse traction 


to electric traction: Relaying permanent way, £412,456; bonding, 
£7,785; overhead equipage for 41 miles2 furlongs 2°34 chains, at 


41, 350 per mile, £55,730 ; distribution system, £54,000; extension 
. of distributing station, £85,000; 200 cars, £135,000; car-sheds, 


shops, £46,000 —total, £827,000. 
Birkdale.— The U.D.C. has informed the Southport T.C. 


that it does not intend to sell its tramway undertaking, which has 


been leased to the Southport Tramways Co., Ltd. 


Bury and Manchester. — The tramway line from 
Whitefield Railway Station to the Bury boundary is now finished. 


Very shortly the Salford cars, which now run through Prestwich to 


the Whitefield Railway Station, will run over it, meeting the Bury 


cars at the boundary. Direct communication between Manchester 


and Bary, by electric car, will thus be established. 


Fife.—The extension of Kirkcaldy to the neighbour- 
ing burgh of Dysart is expected to take place shortly, and, in 


. oonjunction with the. extension, there is the further prospect, 


through the enterprise of Mr. Wemyss, of Wemyss Castle, of a 


‘line of tramway being laid through the Wemyss estate, and 


eventually passing vid Buckhaven and Methil, all the way to 
Leven. This system would also connect with the Kirkcaldy 


: tramway. 


Glasrow.—Lord Balfour of Barleigh, late Secretary for 


Scotland, has been appointed by the Board of Trade, referee in tho 


dispute between the Glasgow Corporation T'ramways and the Paisley 


. District Tramways Co. as to running powers by the former's cars 
over the latter's system to Paisley Cross. | 


Meywood.—The difliculty which has existed for some 
time with reference to the tramways here, has not yet been solved. 


Last week representatives of the Tramway Committees of Heywood, 


Bury, and Hochdale met to consider further proposals for the 
working of the Heywood lines. The Hey wood Council suggests a 


21 years’ lease of the lines within the borough, whilst the neigh- 


bouring authorities want a 30 years'lease. There аге also differences 
as to which authority is to supply the energy for working the lines. 
Another conference is to be held. 


Italy.—Writing to the Gazelle de rankforl, a Milan 


: correspondent states :—The employment of electric traction on the 


Monza- Milan line, which formed the first experiment of the kind on 
an established European railway, has been definitely abandoned, the 
new system not having falfilled the expectations of the authorities, 
more particularly from a financial point of view. On the line in 
question, as well as on the Poggio-Rusco-Bologna section, the em- 
ployment of accumulator traction has not given good results, and 
to-day there are only two important railways in Italy on which 
electric traction is employed—that of Milan-Gallarate- Varese-Porto 
Ceresio (Lake of Lugano), on which the 'l'homson-Houston con- 
tinuous current system with third-rail is being adopted. 


‚16 is proposed to extend this line, in course of time, as far as 


Lugano. The other line, on which a high-tension alternating cur- 
rent system is employed, rans from Lecco, on Lake Como, to 
Collico, where it divides into two sections, one running to Chio- 
venna and the other to Sondrio. In regard to the two last-named 
lines, it is stated that the working will prove satisfactory from a 
technical point of view, but it is doubted, in view of the high first 
cost, whether 16 will prove remunerative from a financial aspect. 
In addition to the foregoing, there is a tramway about 10 miles long 


between Milan and Monza, which is worked by the Edison Оо. 


(Continued on page 483.) 
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NORTH METROPOLITAN ELECTRIC POWER SUPPLY AND TRAMWAYS. 


WE recently referred at some length (ELECTRICAL REVIEW, 
July 29th) to the opening of the first section of the Metro- 


politan Electric Tramways, which took place on 22nd alt., 


and to the simultaneous inauguration of the main power 
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the plant and tramways. As announced in a reoent issue, a 
further section of electric tramways, laid down by the 
Middlesex C. C., and leased by the Council to the Metro- 
politan Electric Tramways, was opened for public traffic on 
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BnrupowN POWBR STATION: GENERAL Vn. 


station of the North Metropolitan Electric Power Supply 
Co. at Brimsdown. The situation of these two under- 
takings, which are practically under the ваше control, 
and the favourable prospects which lie before them, 
endue them with more than the ordinary degree of import- 
ance, and we are, therefore, very pleased to tbe enabled, by 
the courtesy of the respective companies, to place before our 


readers further details of both systems, with photographs of 


August 20th, and doubtless we shall hear of many more 
additions to the network of routes in operation ^8 successive 
portions are electrically equipped and completed. Another 
two miles of the company’s tramways was opened in 
Tottenham on the 24th ult. | 

We shall first. describe the generating station at Brims- 
down, an installation of exceptional interest, as in its design 
are embodied the most advanced ideas of the day in respect 

Р 
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of the generators, switchgear, and system of distribution. 
As the power house, sub-station, and distributing system 


VIEW OF CRANE AND COAL-HANDLING{ PLANT. 


was originally in- 
tended solely for 
the tramway sys- 
tem, the scheme 
was prepared and 
carried out by the 
chief engineer of 
the Metropolitan 
Electric Tramway 
Uo, Mr. A. Н. 
Pott, M. I. E. E., 
while the power- 
house buildings 
were designed by 
Mr. ©. W. Gray, 
in accordance with 
Mr. Pott's require- 
ments. The build- 
ings for the sub- 
stations and car- 
sheds, were entirely 
designed by the 
engineer and his 
staff. 

The power station 
is situated in the 
open country, about 
3 miles from En- 
field, and 25 miles 
from Edmonton, on 
a site allowing abundant space for future 
extensions. The River Lea navigation 
forms the boundary of the site on the 
east, and serves at the same time as a 
water way for the conveyance of coal to 
the works, and as a source of condensing 
water. A private dock has been con- 
structed to facilitate the delivery of coal 
and other materials, sufficiently large to 
accommodate two barges. The buildings 
are constructed of steel and brickwork, 
with good lighting from the roof and end 
walls, and are of sufficient dimensions to 
accommodate considerable additions to the 
plant already installed; arc lamps are 
provided for lighting at night. The 
general contractors for the execution 
of the work were the Brush Electrical 
Engineering Co., Ltd., with Mr. Clift 
Ford, of Willesden, as sub-contractor 
for the buildings; the structural iron 
and steel work was supplied by 
Messrs. Dorman, Long & Co., Ltd., of 
Middlesbrough. 

One end of the building is closed with galvanised iron for 
the present, pending extensions, and ‘the outer side of the 
boiler house is similarly constructed. The chimney stack 


RANGE or BOILERS SHOWING COAL-WEIGHING: APPARATUS. 


is of steel, and was bnilt by Messrs. Piggott & Co., Ltd., 
of London and Birmingham. It is 125 ft. in height from 
the top of the brick pedestal, and 160 ft. from the ground 
level. The shaft is lined throughout with firebrick, carried 
on angle irons riveted to the shell at intervals of 15 ft. Ав 
will be gathered from our view of the exterior, the station 
buildings have a handsome appearance, the steel shaft being 
by no means angraceful. 

А travelling electric crane, made by Messrs. Smith and 
Sons, of Rodley, near Leeds, with Siemens Bros.’ electrical 
equipment, and fitted with a grab of 15 cwt. capacity, 
runs on rails along the edge of the dock, and is 
for discharging coal from the barges. The crane is 
slewed so as to bring the loaded grab over the hopper 
of an Ingrey coal-weighing machine, into which the 
coal is delivered. The machine indicates the weight of each 
load of coal by a pointer upon a dial, and integrates the 
total, which is shown on a second dial of the cyclometer 
type. From the weighing hopper the coal passes through a 
shoot to a coal-filler beneath the floor level, and is thence 
carried by a bucket chain conveyor to the coal bunkers over 
the stoking floor in the boiler house. 

The conveyor was supplied by Messrs. Babcock and 
Wilcox, Ltd., and 
is capable of hand- 
ling 45 tons per 
hour; it is driven 
by a B.T.H. motor 
of 6'H.P. It passes 
over the bunkers 
and returns beneath 
the stoking floor, 
being used also to 
remove the ashes. 
An ash hopper is 
provided outsidethe 
end of the boiler 
house (as shown in 
one of our illustra- 
tions) with a shoot 
by means of which 
the ashes may be dis- 
charged into carts. 

The bunkers have 
а capacity of about 
1,000 tons of coal, 
and are arranged 
in a double line 
over the stoking 
floor, being de- 
signed to provide 
also for a second 
range of boilers 


EXTERIOR OF WORKS aT BRIMSDOWN. 


when extensions are carried out. The large storage capacity 
mentioned is necessary, on account of the fact that occa- 


sionally, after a spell of wet weather, the canal becomes 


— 
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flooded, and the delivery of coal in barges is interrupted ; a 
rise of only a foot or so is sufficient to bring about this 
result, as certain bridges over the canal are too low, and the 
authorities responsible appear to be indisposed to raise them. 
The line of bunkers 
nearest to the exist- 
ing boilers is pro- 
vided with measur- 
ing shoots, deliver- 
ing the coal direct 
into the firing 
hoppers, but the 
second line of bins 
is merely provided 
with sliding doors 
where the shoots 
will eventually be 
fixed, and the coal 


can thus be 
dropped on the 
stoking floor їп 


case of need, and 

itched into the 
oppers by hand. 

We give a view of 


room for two more; each of these is fitted with the same 
firm’s chain grate stokers and internal superheaters, and is 
capable of evaporating 15,000 lbs. of water per hour, the 
steam being superheated 150° F. The stokers are driven 
by one or other of 
two 15-H.P. motors, 
one at each end 
of the line of shaft- 
ing. The boilers 
are arranged with 
Mr. W. H. Miller’s 
patent setting. 


The feed and 
oil cooling water 
is derived from 
a surface well, 


20 ft. deep, from 
which it is lifted 
by two Hayward- 
Tyler pumps to 
а storage tank, 
shown in one of 
our views, which 
has а capacity of 
33,000 gallons. 


the range of boilers, The pumps are 
which also shows situated їп а 
the  coal-weighing chamber beneath 
apparatus. There View OF TUBBO-ALTERNATOR AND CONDENSING PLANT. the tank, and 


are two of these, of 

the Ingrey pattern aforementioned, running along rails in 
front of the boilers. In using these, the coal is first admitted 
into the measuring shoots already referred to, and is then 
dropped into the weighing hoppers ; the weight is indicated 
on à dial, and is also added to the tale of previous charges 


nw. 
i P 


are driven b 
B.T.H. motors cf 1 H.P. Wemay here mention that the founda- 
tion of the site consists of hard gravel, heavily waterlogged, 
and consequently all the basements of the station have been 
lined with Callender’s bitumen sheeting. The boiler feed 
pumps were supplied by: Messrs. J. P. Hall & Co., Ltd., of 
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GENERAL VIEW or INTERIOR OF ENGINE Room, SHOWING ÉXCITERS. 


on a second dial, after which the coal is shot into the hopper of 
the mechanical stoker. These weighing machines are driven 
by a flying rope, actuated by a B.T.H. motor at the end of 
the boiler house, which also supplies motive power to the 
weighing apparatus outside the building, by chain gear. 
There are at present six Babcock boilers installed, with 


Peterborough, and are three in number, each capable of 
delivering 4,000 gallons of water per hour. There are no 
economisers, the feed heated to 130? F. approx. being derived 
from the hot-well and drains. The main steam range is of 
simple character, consisting of a single equalising header, 
with branches to the boilers and turbines.. It. was 
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supplied and erected by Messrs. John Spencer, Ltd., of 
Wednesbury. | m E 

The main generating plant comprises three turbo-alter- 
nators of 1,000 Kw. each, the turbines being made by Messrs. 
C. A. Parsons & Co., of Newcastle-on-Tyne, and the alter- 
nators by Messrs. Brown, Boveri & Co., of Baden. The 
generators are of the three-phase type, and run at 1,500 
r.p.m., at a working pressure of 10,000—11,000 volte 
between terminals, and a frequency of 50 cycles per second. 
The frequency, it will be observed, is in conformity with the 
British standard, and is suitable for almost all purposes, it 


of by separate condensing sete supplied by the 
Mirrlees, Watson Oo., Ltd., of Glasgow, each of which is 
capable of dealing with 25,000 lbs. of steam per hour. 
Blake & Knowles automatic atmospheric valves are fitted 
on the exhaust pipes, providing an alternative exhaust to 
atmosphere through а common exhaust pipe of wrought- 
iron, with an up-take at the end of the building. The air 
umps are of the three-throw Edwards type, and the circu- 
fating pumps of the centrifugal pattern, driven by Brush 
motors. : 

The general lay-out of the plant is well shown in two 
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THE Mars SwiTcHBOARDS AT BnrMsDOWN-POowER STATION. 


having been found quite satisfactory for driving rotary con- 
verters, thanks, no doubt, to the regularity of rotation of 
the turbines. The pressure is also at least ss high as has 
been used in this country up to the present for any 
purpose, and the highest for traction work. A special 
feature of the generators is the exceptionally adequate pro- 
vision for ventilation. Cold air from the outside of the 
building is led into the bedplates, whence it is discharged 
through a hollow in the stator to an outlet at the top of the 
generator frame, forming quite a powerful blast. The result 
is that these generators run remarkably cool at any’ load. 
The exciter slip rings are mounted on the main shaft, one 
at each end of the machine, the alternators being of the 
rotating field-magnet type. The exhaust steam is disposed 


of our illustrations. 
generating set. 
There are four exciter sets, two of 100 Kw. output, and 
two of 50 kw. Each of these consists of a vertical high- 
speed compound two-crank engine, supplied by Messrs. 
Belliss & Morcom, and a generator supplied by the British 
Thomson- Houston Co., Ltd., of Rugby. The exciting 
pressure is 110 volts, but the pressure can be raised to 125 
volts, А 25-Kw. motor-driven booster, made оу The British 
Thomson-Houston Co., is provided for charging the storage 
battery, which consists of 63 35-plate Pollak cells, having a 
capacity of 900 ampere-hours at the three-hour discharge 
rate. Separate condensing plant in duplicate is provided for 
the exciters, of the Mirrlees, Watson Co.'s make, with British 


Space is available for a fourth large 


ТА 


X WA coo УЗ Од ЧӘ СУ Ye 


Vol. 55. No. 1,898, Вюрткивив 9, 1904.) THE ELECTRICAL REVIEW. 423 


Thomson-Houston motors; each set is capable of соп- 
densing 6,000 Ibs. of steam per. hour. As the condensed 
steam is in this instance greasy, it is thrown away. 

The engine room is served by a 25-ton electric travelling 
crane, built by Megsra, Carrick & Ritchie, and driven by a 
single 10-H.r. motor. 

The switchgear is in two portions, the direct- current ex- 
citing station lighting and power board being on the ground 
floor, and the main switchboard on a gallery above the 


former, The h. C. board calls for no detailed description beyond 


mentioning that there are separate bus-bars for exciting and 
for power supply. The main switchboard is of the remote 
control type, the high pressure switches being enclosed in 


brickwork compartments at a distance from the operating 


board. -The latter comprises 15 marble pancls, of which 7 
are as yet unoccupied. Provision is made for controlling 
four feeders and the three generators, with a general station 
pane). The feeder. panels are each equipped with. three 
ammeters, one on each phase, and the small, almost insignifi- 
cant, throw-over switch which controls the motor operating 
the main switch. The station panel carries an exciter 
voltmeter, bus-bar voltmeter, which can be connected with 
each phase (by means of a threc-way switch), and a synchro- 
noscope for paralleling ; also, a switch controlling the 
motor which actuates a main switch coupling the two sets 
of bus-bars together, and three electrostatic voltmeters 
showing the state of the insulation of the system with regard 
to earth. Each of the machine panels carries a field excita- 
tion ammeter, an ammeter showing the average current 
flowing to two phases, a power factor indicator, and a volt- 
meter; there are also provided a field regulating rheostat, 
a watt-hour meter of the induction type, throw-over switch 
for the main switch motor, and a switch for controlling the 
governor of the corresponding turbine (not used at present), 
All the panels carry red and green lamps, of which the 
former lights up when the main switch is closed, and the 
latter when it is open ; this arrangement is necessary because 
there is no other indication on the front of the board to 
show whether the switch is open ог closed. It is noteworthy 
that after careful consideration no mains-charging apparatus 
is provided. т; | | 

The main switches аге of very simple pattern, the standard 
of the British Thomeon-Houston Co., who supplied all the 
switchgear. The main contacts are immersed in oil in gun- 
metal wells, each pole isolated from the rest in a brick com- 
partment. The three switches connected with one generator 
or feeder are actuated together by means of a small motor, 
which acta against a powerful spring, extending the latter 
until a dead point is passed, when the switch goes in or 
comes ont, as the case may be; a separate spring is pro- 
vided for each motion. The motor is coupled to the switch 
mechanism through a worm апа. free-wheel, with a friction 
clutch, and the operation of opening or closing a switch 
consists simply in starting the motor in the appropriate 
direction by means of the throw-over switch on the operating 
panel. The motor then runs until the switch is actuated, 


and is automatically cut out after running a little longer— , 


a certain amount of free running being allowed in either 
direction, to ensure the motor attaining full speed before 
it engages and begins to operate the mechanism. These 
switches can be operated by a lever on the switch itself if the 
motor fails. The generators are coupled direct to the bus- 
bars through these switches, without any automatic: cut- 
outs; only the feeders are provided with the latter, which 
ure of the overload type, and act as relays, closing the 
motor circuits во as to open the switches. Two of the 
brick compartments are occupied by transformers for 
reducing the pressure on the voltmeters, Five of the main 
gwitches—those controlling the feeders and the bus-bar 
dividing switch—are on the same level as the А.с. switch- 
board, the three generator switches being on the ground 
Jevel, behind the n.c. switchboard. ö 

From the foregoing description and our illustrations, it 
will be seen that the plant is of the most modern type, and 
is laid out with due regard to reliability, safety and economy 
in working. It is difficult to realise, on first entering the 
station, that the generating sets are 1,000 kw. unite, owing 
to the small floor space and vertical height occupied by 
them. No difficulty seems to have been experienced in 
arranging the boilers near the turbines supplied from them, 


though, doubtless, this question will assume greater promi- 
nence when larger unite are installed, for which reason the 
double row of boilers is required for future extensions. 

The Great Eastern Railway runs near the works, and it 
is contemplated to construct a siding from it to the site, so 
as to provide an alternative means for the supply of coal 
and other materials. The light railways to Cheshunt will 
also pass near the station at a future date. 

Special attention has been given to fireproof construction 
throughout the whole of the switchboard, and easy access 
provided to the underground н.т. cable trench. 

The resident engineer in charge of the generating station 
із Mr. Н. Н. Perry, to whose kind assistance we were 
greatly indebted on the occasion of our recent visits to the 
works, | 

(Ta be vonfinued.) 
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TRAMWAY AND RAILWAY NOTES. 


(Continued. from page 418.) 
Liverpoo].—The old subject of a universal 1d. fure on 


the electric tramways has been raised again, Councillor J. Wilson 
-Walker having given notice of the following resolution :— 


That, in the opinion of this Council, the time has now arrived for the intro- 
duction of a universal ld. fare to and from all parts of the city of Liverpool, 
and that it be an instruction to the Tramways Committee to introduce such 
universal ld. fare forthwith. 

Au inquest was held here last week regarding the death of a boy 
aged 84 years, who fell in front of a car which was travelling 
at the rate of six or seven miles an hour, The driver was 
unable to bring the car to a standstill until the child bad been 
pushed along about three yards, and its leg had become jammed 
beneath the plough-guard. In order to release the boy, the car had 
to be raised by means of planks and wooden blocks. One of the 
witnesses complained that there were no appliances on the car for 


the raising of the vehicle in order to liberate the boy. Mr. C. К. 


Bellamy, the tramways manager, said that the plough-guard which 
was fixed to all the Liverpool cars had a better record than any 


‘guard in the country. It was necessary to allow а 3-in. clearance 


from the ground, and therefore it was not to be expected that the 
limb of a child would not at some time pass bencath the guard. 


This was the first accident of the kind that had occurred since the 


adoption of this type of guard in 1901. He did not think that the 


- provision of a screwjack on every one of the cars would be of much 


service, as it required mechanical ability to raise a hcavy weight by 


this means. Ав а matter of fact, there was provided on this par- . 


ticular car a crowbar with which the guard-boards, only 1 in. in 
thickness, might have been split; but, unfortunately, that mode of 


liberating the boy was overlooked in the excitement of the 


occasion. A juryman suggested that the guard should be con- 


structed in removable sections. Mr. Bellamy replied that the 


suggestion was worthy of consideration, and undertook that in future 
the guards would be sccured with light bolts so that they could 
easily be detached. A verdict of ‘Accidental death” was 
returned. | | 


Manchester. — A meeting of the. Manchester City 
Council has been arranged for tbe first week of October to deal with 
the provision of electric tramways in the Bucklow Rural and 
Cheadle Urban Districts. Formal notice will be given to the Mau- 
chester Southern ‘Tramways Co., that the Corporation intends 


to exercise the powers, and assume the obligations, conferred or 


imposed on the company by the Manchester Southern Tramways 
Act, 1903, in relation to the construction, maintenance, and usor of 


0 much of the tramways authorised by that Act as are situate in 


the districts above mentioned. The intended new line will 
connect with the Manchester Corporation system at Palatine Road, 


aud with the Stockport Corporation system at Gattcy, with extcn- 


sions to Altrincham, by way of Nortbenden and Sale. The route 
is an extremely popular one with holiday makers. 


Sunderland.—At the meeting of the Tramways Com- 
mittee on the 1st inst. the question of the covering of the cars was 
considered. Asa sort of experiment, one double-deck car has been 
altered by the tramways staff and an upper covering added. This 
was inspected by the members of the Committee and met with 
general approval. It was decided to have six more во covered, and 
quotations for the work were put before the Committee from two 
car-building firms. The prices in both cases were higher than was 
the cost of the work done by the Committee's own staff. As a con- 
sequence it was resolved that the alterations should be done by the 
permanent staff, and the Committee decided to urder some wood- 
working macbinery to facilitate the execution of the work. 


West Bromwich.— Our Wolverhampton correspondent 
writes:—' Many complaints are heard about the continued delay 
in running the tramcare from the New Inos at Handsworth, so as 
to connect with the Corporation trams at the boundary near the 
Albion Football Ground. The work of conversion to the over- 
bead electric system bas now been completed over three weeks, and 
the delay is therefore inexplicable The Handsworth - District 
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Councillors assert that it is no fault of theirs, and members of the West 
Bromwich Council disclaim any responsibility. One explanation is 
that the Tramway Co. have to hand over a considerable sum of 
money to the West Bromwich Town Council in connection with the 
settlement recently arrived at respecting the dispute between them 
over the permanent way through the borough, and until this is paid 
West Bromwich will not, it is stated, supply the current for driving 
the trams beyond the boundary. It is recognised that the Tram- 
way Co. are expending large sums of money for reconstruction in 
various parte of the district, but it is thought they must be losers 
in not connecting the line in question between the two districte, as 
the traffic since the stoppage of the steam trams bas fallen off 
enormously. Whatever the cause of the hitch, it is hoped that the 
difficulty will soon be overcome, so that the tramway service from 
the Black Country to Birmingham may be completed.” 


TELEGRAPH AND TELEPHONE NOTES. 


Liverpool Telephones. — “ Penny-in-the-slot" tele- 
phones do not pay in Liverpool, and according to the Manchester 
Guardian, the system is to be abolished. No more instruments of 
this type will be issued. The system involves separate switch- 
boards, additional staff, and a differential administration for which 
in the Liverpool head office there is not "расо at command. Penny- 
in-the-slot subscribers have been charged a subscription of £3 10s. 
per annum, and there has been a condition that if the pennies 
placed in the instrument in the course of a year do not amount to 
308. the subscriber is to make up the difference. This has involved 
a considerable amount of clerical work on the part of the Telephone 
Co.’s staff, and has caused some irritation on the part of 
subscribers. The National Telephone Co. offer in place of the 
penny-in-tbe-slot a system known as tho X. and Y. Two separate 
subscribers may use the line in common at a cbarge of £6 per 

, annum each. The disadvantage is that when one of them is using 
the wire it is blocked to the other; but each, if curiously disposed, 
can hear the conversation carried on by the other. 


New Cable Opened.—The opening of a cable between 
Beattle Washington and Sitka Alaek is announced. 


State-owned Cables, — The Daily News quotes the 
terms of a resolution on this subject from the Association of 
Chambers of Commerce of South Africa, which is to be considered 
by the Capetown and other affiliated Chambers in South Africa. 
The resolution is as follows :—. | РОО 

“That in the opinion of this Association of Chambers of Com- 
merce of South Africa, all tne self-governing British communities 
around the globe should be united by a continuous chain of State- 
owned telegraphs ; 

"That such an inter-Imperial line of communication would, 
under Government control, put an end to the difficulty which has 
been caused in Australia by the allied cable companies, and remove 
nri оаа which bas arisen between the partners in the Pacific 
cable; 

“That it would lower charges to a minimum on oversea messages 
passing between New Zealand, Australia, India, South Africa, the 
West Indies, Newfoundland, Oanada, and the Mother Country. 

“That it would provide a double means of communication at low, 
uniform rates between the Mother Country or any one British 
State, and all self-governing British States; that it would con- 
stitute the most effective means by which the several Governmental 
units of the Empire may hold communion with each other whenever 
they desire ; 

“ And that while it would be of the highest importance to the 
commercial and social interests of the British people around the 
world, it would, by the subtle force of electricity, at once promote 
the consolidation of the Empire and prove an indispensable factor 
in Imperial unity." 


Telegraphic Interruptions and Repairs :— 


CABLES. INWTRRBUPTBD, 
Trinidad-Demerara e ee ee ee ее Aug. 26, 1901 ee 
Vominioa-Martinigue .. ee ee ee 
St. Lucia-Martinique .. ee ee T 
. T ee ’ 

Re Issa (Yemen)-Camaran eo ee e» Oct 
Tarifa-Tangier .. Ж T А T 

Vladivostock- agasaki oe TI 
Closed { Port Arthur-Chefu ee ee ee 


REPAIRED. 


Paramaribo-Cayenne .. se .. July 18, 1904 .. 

Cape Haitien-Mole St. Nicholas .. Aug. 20, 1904 .. 

Bundaberg-Gomen (New Caledonia) Aug. 80, 1904 .. 
LANDLINES, 

Cartagens-Baranquilla "T ёа ee Dec. 8. 1900 .. ee 

Puerto Bairros .. as se 5% a ee July 28,1002 .. is 

Beoul-Masampo ee ee ee ee ee Feb. 18, 1904 .. ec 2 


Seoul-Gensan - 
Anju-Ping-Yang. e ee 

Ninguta-Vladivostock .. ee 
Caimanera-Bantiago .. os 
Rome-Constantinople .. ee 


ee Feb. 18, 1904 ee ee 
. Feb. 25, 1904 .. os 
.. March 2, 1904 .. ee 
.. June 15, 1904 .. oe 
.. Bept. 2, 1904 Bept. 2 


Wireless Telegraphy.—It is reported that a French 


compauy has submitted a scheme to the Roumanian Government 


for an installation of wireless telegraphy between Constanza and 


Constantinople. 


CONTRACTS OPEN AND CLOSED. 


Aberdeen, — September 27th. Twenty top-deck car 
covers, for the Tramways Committee. See Official Notices 
September 2nd. 


Barking Town.—September 20th. Rails, permanent 
way, overhead equipment, and feeder cables, for light railways 
extensions. See Official Notices" August 26th. 


Brazil.—The municipal authorities of Nova Friburgo, 
near Rio de Janciro, are about to invite tenders for the establish- 
ment of a central station for the electric lighting of the town. 


Burton-upon-Trent.—September 22nd. Steam piping 
for the electricity works. See Official Notices” to-day. 


Edmonton.—September 27th. The U.D.C. invites offers 
from companies willing to carry out its electric lighting provisional 
order. See “ Official Notices” August 26th. 


France.—September 29th. The municipal authorities 
of Paris are inviting tenders, until September 29th. for the supply 
and erection of а gas engine and dynamo of a capacity of 
7 xw. at the munici electric lighting station at the Square 
Saint Pierre. Particu may be obtained from, and tenders are to 
be sent to, l'Hotel de Ville, Paris. 


Holland.—September 22nd. The municipal authorities 
of the Hague, Holland, are inviting tenders, until September 22nd, 
for the supply of 8,000 to 9,000 tons of steel rails for electric 
tramways. 


India. September 13th. The Secretary of State for 
India ів prepared to receive tenders from such persons as may be 
willing to supply (1) compressed paper blocks; (2) carriage and 
wagon wheels and axles; (3) electrical plant. Conditions on 
application to the Director-General of Stores, India Office, White- 
hall, S. W. 

Isle of Thanet.— Stores for the Isle of Thanet Electric 
Tramways and Lighting Co. See Official Notices” to-day. 


Johannesburg. — September 12th. 300 Alternate 
current and 300 direct current meters, also 600 fuse boxes for the 
T.C. Вее“ Official Notices September 2nd. 


Leeds.—September 12th. Wiring installation, also sub- 
way and underground concentric mains for lighting new hospital 
blocks and workhouse. See "Official Notices" September 2nd. 


. Leyton.—September 23rd. Electric wiring and fittings 
for Newport Road School. See Official Notices September 2nd. 


London.—October 4th. Three electric саг traversers 
for the L.C.C. Bee Official Notices August 5th. 


London.—October 4th. The L.C.C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Par- 
ticulars from Mr. G. L. Gomme, County Hall, Spring Gardens, 8.W. 


Philippopoli.—October 2nd—15th. The Municipality 
is inviting proposals for the installation of electric lighting and 
tramways in the town. A copy of the official announcement in 
French will be found in the Times for September 5th. M. Penkoff 
is the chief of the technical section. 


Servia.— October 2nd. Tenders are invited until 
October 2nd, by La Société Oratschar et Kablar, at Tchatschak, 
Bervia, for the supply of two sets of turbines and dynamos for their 
central electric lighting and power station. 


Tynemouth.—September 30th. One 600-Rw. steam 
dynamo for the Corporation. See Official Notices to-day. 


Wallasey.—September 14th. High tension switchgear 
for the U.D.C. See Official Notices September 2nd. 


West Нат, — September 13th. Tramway poles, 
wires and fittings for the Council. See “Official Notices” 
August 26th. 


OLOSED. 


Batley.—The tender of the British Westinghouse Co. has 
been accepted by the Corporation for the supply of a steam dynamo 
and accessories at the electricity works. 


Brighton.—The T.C. has placed an order with the 
Torbay Paint Co. for 400 gallons of paint for the Aldrington Electric 
Light Station at 4s. per gallon. 


Colwyn Bay.—A correspondent says that the whole of 
the contract (about £80,000) for the construction of the permanent 
way, cables, and electrical fittings in connection with the tramway 
and light railway between Colwyn Bay and Llandudno has been 
secured by Messrs. F. W. Smith & Co., Ltd., electrical contractors, 


Southport. 
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Dartford.—The U.D.C. has acoepted the tender of the 
Western Electric Co. for the supply of cable, at £850, and that of 
Messrs. Nalder Bros. for alterations to the switchboard. 


France.—The French Post and Telegraph Authoritios in 
Paris have just given out contracts as follows:— 


M. de la Mathe, of St. Maurice (Beine), 60 kilometres of telephone cable with 
seven pairs of conduotors, at 1,585 fr. per kilometre. 

Messrs. Geoffroy & Delore, of Clichy, 60 kilometres ditto, аё 1,630 fr. per 
kilometre. 

M. Grammont, of Pont de Cheruy, 12 kilometres ditto, with 56 pairs of con- 
ductors, at 6,180 fr. per kilometre; 12 kilometres ditto, with 112 pairs of con- 
ductors, at 8,960 fr. per kilometre. 

Messrs. Aboilard & Co., Paris, 82 kilometres ditto, with 7 pairs of oonductors, 
at 6,200 fr. per kilometre, 


Glasgow.—The Sub-committee on the Fire Brigade has 
recommended the Corporation to accept the National Telephone 
Co.'s offer to fit up-additional fire-alarms at various points in the 
city for £26. The Corporation Telephone Department also tendered, 
bat the N.T. Co.’s offer is the lowest. 

In connection with the district libraries now being erected by the 
Town Council, throughout the city, the following offers for electric 


fittings have been accepted :— 
Anderston — Wm. MoGeoch & Co., Ltd. ii -T .. £180 
Govanhill—J. D. Mackenzie & Co. oe ee oe ee 289 


Maryhill—Maloolm J. Allen ee ee 822 


Leeds.—The Lighting Committee of the T.O. has 
accepted the tender of the British Thomson-Houston Co., Ltd., for 
the supply of 130 continuous current Jamps at £3 118. 6d. each, and 
300 alternating current lamps at £4 12s. 6d. each, 


London.—The Metropolitan Asylums Board accepted, on 
Saturday, the tender of Mersrs. Baxter & Impey, of Birmingham, at 
£437, for installing internal telephones at the Eastern and Western 
Hospitals. 

The Board has also accepted the tender of Messrs Vickers, Sons 
and Maxim (at £2,279) for the engines, dynamos, extra boilers, and 
electrical power equipment for the new training ship. 


London.—The contract for the hydraulic lift installation 
for the Finsbury Park Station, Great Northern Railway, and 
Underground Railway of London, has been placed in the hands of 
Messrs. C. & A. Musker, Ltd., of Liverpool. This is a similar 
installation to that which this firm sre just completing for the 
Great Northern and Ойу Railway Co.’s Highbury Station, but of a 
larger size. | 

Philadelphia, Pa.— The J. G. Brill Co. will supply 150 
trolley cars for the Metropolitan Street Railway Co., of New York 
City. These cars are to be 28 ft. long, and will seat 40 persons. 
The same company will also construct 150 cars for the United Rail- 
waysand Electric Co., of Baltimore, Md. These will be smallor 
cars, 16 ft. long, seating 28 persons and costing $2,400 each. 


Poplar.—The B.C. has received the following tenders for 
a condensing plant motor :— 
R. Woods & Co. .. 


ee ‚, (recommended) £240 10 

Bruce Peebles & Co os E e vs . 260 0 

Do. do. (alternative) ee oe - 275 0 
Electromotors, Ltd. ө» T os 


Cutting Bros Ei 8 ae T oi ee 290 0 

For the supply of coal to the generating station to the end of 
Marcb, 1905, nine tenders were receivéd, and that of Messrs, Facer 
and Co. offering Hardwich, Pileley and Staveley at 11s. 2d. per ton, 
delivered by rail, is recommended. This price works out at 366d. 
per B. T. U., as against 418d. per B. T. U. ander the last contract. 


Redditch.—The U. D, C. has placed an order with Mr, 
William Boby, for two of his No. 10 Heater-Detartarisers for its 
5 station; each is to be capable of treating 1,000 gallons 
per hour. 


Sunderland.—At the meeting of the River Wear Com- 
missioners held on the 31st ult., the tenders of Messrs. Stothert and 
Pitt, Ltd., for the supply of electric cranes, capstans, and motors 
for the new traffic quays at the Hudson Dock North was accepted. 


Tyldesley.—The South Lancashire Tramway Co. has 
accepted the tender of Messrs. Krauss & Son, of Bristol, for the con- 
struction of the tramway from Tyldesley to Boothstown. 


War Office.—The Army Council of the War Office has 
placed a contract with Mossrs. Geipel & Lange, for 38. Geipel's 
patent steam traps, to be fitted at the Royal Gunpowder Factory, 
Quinton Hill, Waltham Abbey. This is the seventh repeat order 
which they have received for this factory, and will make a tofal of 
210 Geipel traps fitted there. 


Warrington.— The Electricity and Tramways Committee 
of the Т.С. has accepted the tender of the St. Helens Cable Co., 
y for the supply of cables for the Light Railway No. 1, at 

6 138. | 


FORTHCOMING EVENTS. 


September 14th, 15th and 16th.—Institution of Mining Engineers. Annual 
general meeting to be held in Birmingham. Dinner on Mth. Ex. 
cursions mnd visita to various collieries and works have been 
arranged. , | 

September 9100, 28th and 20th.—Municipal Tramways Association of Great 
Britain. Annual Conference to be held in Liverpool. Fa parti- 
oculars are given in our: Notes oolumngzto-dag. 


NOTES. 


Behaviour of Dielectrics to Direct and Alternating 
Current.—Some experiments have been carried out recently by the 
Campagnie de l'Industrie Electrique, of Genevs, on the relative 
behaviour of dielectric materials towards direct and alternating 
currents. It has been found that all dielectric substances, and all 
insulating materials, exhibit a higher degree of insulating power 
against a direct current than against an alternating one; and that 
the insulating materials are not at all heated by the direct current. 
The latter, however, has the disadvantage that it electrolyses certain 
insulating materials; but inasmuch as this action only occurs in 
presence of water, substances such as glass, porcelain, and mica are 
free from it. 


Electrolytic Preparation of Vanadium and its 
Alloys.—Mons. G. Gin, of Paris, has taken out a German patent for 
а process of obtaining vanadium and its alloys, which depends on 
the bigh electrical conductivity of vanadium trioxide, and on the 
ease with which that body is converted into the corresponding 
fluoride when acted upon by fluorine in presence of carbon. 
Ferric fluoride is dissolved in molten calcium fluoride, and the bath 
is electrolysed with the aid of an iron cathode and an anode com- 
posed of an intimate mixture of vanadium trioxide and carbon. 

he ferric fluoride is dissociated, and the nascent fluorine attacks 
the vanadium trioxide to form vanadium fluoride (VF), while the 
oxygen which is set free combines with the carbon to yield carbon 
monoxide. The vanadium flaoride then dissolves in the fused 
calcium fluoride, and is decomposed by thecurrent. The vanadium 
combines with the iron liberated at the cathode from the dissocia- 
tion Yf the ferric fluoride, and the fluorine produces a fresh 
quantity of vanadium fluoride at the anode. The anode ie pre- 
pared*by igniting a mixture of vanadic acid and retort carbon so as 
to form an intimate mixture of vanadium trioxide and carbon. 
This is treated with a suitable proportion of hot tar, and the whole 
is ground into a homogeneous mass. It is then compressed into 
hollow or solid rods, which are strongly heated in the absence of 
air. The anode in the electrolytic process consists of a bundle of 
these rods of such a size that the anodic current density is 2 amperes 
per square centimetre; while the cathode is a block of steel of such 
dimensions that the cathode density is 6 amperes per square centi- 
metre. The tension of the current ranges from 10 to 15 volta. 
The ferric fluoride is only required to start the process; but in 
order to make good а small loss of fluorine caused by the produc- 
tion of carbon fluoride, a little more ferric fluoride is added to the 
bath at intervale. The iron nesded to combine with the vanadium 
liberated is introduced in the metallic state at the start, more being 
added each time some of the alloy is withdrawn from the bath. 
Alloys of vanadium with copper, aluminium, manganese, &с., may 
be obtained in a similar fashion. | 


Municipal Tramways Association of Great Britain. 
—The annual Conference of this Association is to be held in Liver- 
pool from 27th to 29th inst. Mr. О. R. Bellamy, the city tramways 
manager, is president for the year, and the arrangements so far 
made for the meeting are as follows :— 


Tuesday, September 27th, 


Meeting of Executive Committee at 9.15 am. 

Meeting of Manager Section.at 10 а m. | 
Reception by the Corporation of Liverpool at 10.30 a.m. 
Conference at 11 a.m. 

Dinner to be given by the Liverpool Corporation at 7 p.m. 


б Wednesday, September 28th. 
Meeting of Executive Committee at 9.45 a.m. 
Business Meeting of Association at 10 à m. 
Conference at 11 a.m. 
Visit Lambeth Road Works and Pumpfields Power Station during 
the afternoon. 
Association Dinner at 7 p.m. 


Thursday, September 29th. 
Excursion. 


Papers :—Papers on the following subjects will be submitted for 
discussion, vis. :— 
" How to Effect Economy in Current Consumption," by Mr. Р. 
Fisher. 
'" Arrangement of Men's Duties," by Mr. J. B. Hamilton. 
“ Methods of Dealing with Mixed Systems of Traction,” by Mr. 
A. L. C. Fell. 
“ Cars, their Equipment and Maintenance,” by Mr. J. Ald worth. 
" Overhead Equipment; Construction and Maintenance,” by Mr. 
J. M. McElroy. 
The following reports will also be submitted :— 
Report on the Standardisation of Tramway Accounts, 
Нево сорок on the Hours of Labour, &c., of Tramway Em- 
ploy 
Mr. J. M. McElroy, the general manager of the Manchester Cor- 
poration Tramways, is secretary of the Association. 


Electric Traction on the Trans-Siberian Railroad. 
—А paper has been read before the third Russian Electrotechnical 
Convention at Bt. Petersburg by Count A. Е. Lubienski, con- 
cerning the desirability of adopting electric traction on the Trans- 
Siberian Railroad. The author assumes that it will be necessary to 
operate 40 to 50 trains per day. The speed of the trains under present 
conditions is limited by light rails, by the bad profile of the road and 
by lack of water. To eliminate the effect of the light rails and 
bad profile would entail a great expenditure of money and time, so 
that it would prove more economical to establish electric traction on 
some sections of the railroad. The construction of the line could 
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then romain unchanged and high speeds could be attained even on 
sharp curves. In the case of electric traction the question of water 
supply is not of great concern, for the central stations could be 
established in the neighbourhood of large lakes or rivers, at a dis- 
tance of 75 to 150 miles from each other, and current could be sent 
at 75 to 100 kilovolts in both directions. In spite of the difficulties 
in obtaining electric materials and a technical staff, it would be 
easier to adopt electric traction than to undertake the rebuilding of 
the whole line. In concluding, the author asks the opinion of engi- 
neers on the question generally. Another paper, by G. O. Graftio, 
gives some data respecting electric traction on the railway lines of 
the Caucasus in Russia. Owing to the fact that steeper grades can 
be allowed without diminishing the capacity of the railway, and 
that water power abounds, the Caucasus is particularly well adapted 
for carrying out such work. The Toapse, Chakhe, Mzimiou, Psoou, 
Bzib, and Kodor Rivers, which drain an area of 300 to 2,000 sq. km., 
and whose output is 80 cu. metres per second, illustrate these con- 
ditious. In comparing the cost of electric with steam traction fora 
220-km. line on the shores of the Black Sea, the author bases his 
calculations upon data taken from the Lekko-Kiavenna electric 
railway and the Uladicaukssus steam road. The approximate cost 
of a generating and transmission equipment would exceed the cost 
of the steam road by asum of 35,000,000; the annual expense would, 
however, be less in the case of electric traction, independent of any 
consideration of expenditure on water ducts, &c., and a profit of 
$4,000 per km. would result in the case of electric traction. These 
considerations are stated to point to the economical success of 
electric traction, and the author proposes that efforts be made to 
carry out such a scheme.—Licctrical World and Engincer. 


McMillan Memorial Fund. — It will interest our 
readers to learn that the contributions received toward this fund 


up to September 5th, 1904, inclusive, amounted to £1,709 16g. 10d., 
viz, :— 


Members ... ue A - .. £923 1 4 
Associate members... 5 265 8 0 
Associates ... T sis 262 16 4 
Students "is 2.7 52 1 3 
Foreign members ... к bis 24 18 0 
Bubscriptions from non-mombors 181 16 11 


£1,709 16 10 


There is still time for those who wish to help to bring up the 
total to the proposed £2,000, to send in their subscriptions. 


New Planing Machine Drive. — The American 
Macainist of June 18th last, contains a description of an ingenious 
belt drive for planing machines, which has been adopted on several 
7 ft. to 14 ft. machines of this type at the British Westinghouse 
Works, Trafford Park. The apparatus was introduced by a Mr. 
W. C. Mitchell, and has supplanted both shifting belts and magnetic 
clutches, the machines being speeded up to take advantage of high- 
speed cutting steel tools. The feature of the drive is the substitution 
of two vertical belts (forward and reverse) having a surplus of length 
and provided with tightening pulleys on their slack sides, in place 
of the ueual shiftmg belts. ‘The tightening pulleys are operated 
either directly from the table dogs ог by means of compreseed air. 
The arrangement consists of a first countersbaft driven from a motor 
and driving through open and closed belts on to two secondary 
countershafts ; from these the two vertical drives fitted with 
tightening devices previously mentioned, are taken. As the factor 
which limits the amount of the power which can be put into a 
planer with the ordinary drive, ів the difficulty of shifting large 
belts, it is evident that the above arrangement gets over a difficulty 
in the case of large machines. 


Australasian Electrical News.—-We аге indebted to 
the Australasian Hardware and Machinery for the following par- 
ticulars :— | 

All the generating machinery at present working in the Ultimo 
(Sydney) tramway power-house is of American make. The new 
plant now being installed is of British manufacture, and is expected 
to be ready for operation by the end of the year, when the Botany 
tram line will be converted from steam to electric power. Last 
year the Railway Commissioners let contracts for the supply of 
additional electrical plant, involving an outlay of something like 
£50,000, comprising a Parsons turbo-alternator of 1,875 xw., and 16 
Babcock & Wilcox water-tube boilers, each 250 nominal н.г. 

The electric trams at Wellington were made available to the 
public on the last day of June, one of the main sections having been 
completed. Four cars, an ordinary and three double-deckers,“ 
maintained а seven-minute service throughout the day. 

The first year's running of- the Auckland electric tramways proved 
very successful. Under its agreement with the London company 
who own the property, the City Council is entitled to 5 per cent. on 
the net annual profite, up to £5,000, with 10 per cent. of all profits 
in excess of that sum. Ав а result of the first year's work the 
Council has received a cheque for £2,013, which, on the suggestion 
of the mayor, is not being paid into the general revenue, the idea 
being to establish a fand with which to purchase the trams at the 
end of the term. Such a course will require the sanction of Par- 
liament. 

The Hobart Tram Со. recently imported a new суре of car to serve 
ав a model for others which it is their intention to construct. Its 
length is 30 ft. 3 in.; height, 16 ft. 8 in. outside, and 6 ft. 9 ip. 
inside. То prevent any objectionable rocking, it bas been mounted 
on Brill bogies, with four wheels each. Two 25-н.р. motors are 
installed, and the controlling apparatus is of the Siemens-Schuckert 
type. The speed developed is 16 miles per hour on a level way, 
and Я miles per hour on a gradient of 1 in 4. The car was manu- 
factured by Hurst, Nelson & Co., of Motherwell, and cost £1,100. 

| 


Electric v. Hydraulic Cranes for Riveter Towers. 
Writing in the Electrical World and Engineer, Mr. Frank B. 
Kleinbans points out that there are a number of hydraulic cranes 
in operation which have a capacity of 25 tons, and yet the average 
weight on these cranes is less than eight tons. The crane is thus 
operating with three times as much power as will actually be re- 
quired to do the work. In addition to this, the total pressure on 
the frame of the hydraulic hoist is made 25 per cent. greater than 
is theoretically required to lift the load, this being allowed to over- 
come the friction of the chain, shives, idlers, &c. It can readily be 
seen that, under these circumstances, the cost of operating the 
hydrauliccrane is several times greater than that of an electric crane. 
We can take an electric crane, for instance, and raise the hook from 
the ground to its highest position in the riveting tower with the 
expenditure of little energy. With the hydraulic crane, however, 
just as much power is required to raise the empty hook as would be 
required to lift во heavy a load that the crane would barely be able 
to move it. To move the trolley of a hydraulic crane under a heavy 
load is no easy work, the reason being that the chain which 
carries the load must be “ overhauled,” and as the shives are com- 
paratively small, a great deal of energy is necessary to pull the 
trolley along to do the “ overhauling.” 

In an electric crane а power traverse can be employed anywhere. 
The moment the hydraulic crane valve is open, the water rushes into 
the cylinder at such a high velocity that it is impossible to get a fine 
adjustment of the hook. This, of course, is an important thing, as the 
centre line of a rivet should always be central with the dies. There 
is another class of work which must be done on the riveting machine, 
namely, that of driving the rivet in diametrical seams. For this 
work the boiler should be supported at a constant height. Asthere 
is always more or less leakage about the gland, connections, &c., 
of an hydraulic crane, the hook will gradually settle, and thus every 
now and then it is necessary to raise the boiler a little before being 
able to go on with the work. 

With the electric crane most of these objectionable features dis- 
appear. The vertical adjustment of the hook can be made as fine 
and delicate as desired. As an automatic brake is provided on all 
eleotric cranes, it is impossible for the load to drop, even when the 
source of supply is cut off. 

The cost of an electric crane, equipped with power traverse for 
the trolley and the bridge, will just about equal that of the trolley 
chain and hoist, while the cost of an electric crane with hand 
traverse will be somewhat less than the hydraulic equipment. The 
cost of operating the electric crane is so much lower than that of 
the hydraulic, that it is almost unnecessary to make any comparison. 
The power consumed by any electric motor is very closely propor- 
tional to the amount of work performed. In the general run of 
work on riveting machines there is a great deal of light work 
handled, and, of course, economy on the part of the crane for hand- 
ling this work would be an item of considerable importance. 

In conclusion, it is mentioned that electrio cranes are being used 
in several boiler ehops to advantage. 


Third Rail Protection.—“ M. Inst. C. E.“ writes to the 
Engineer ag a railway man, in regard to a statement made by our 
contemporary that Ав the upper surface of the (live) rail must be 
left clear for the slippere, the only possible protection conmsts of 
boards on one or both sides of the rail," &c. This, he rays, is not 
so, and adds: "Allow me to refer you to the Wilkesbarre and 
Hazlcton Railway, in America, where the live rail is protected from. 
above, and very nearly fool-proof. "This is described very fully in 
a work published by the McGraw Publishing Oo., of New York, 
vis., Notes on Electric Railway Economics,’ by W. C. Gotshall, of 
the New York and Port Chester Railroad Co. "The type of slipper 
ів, of course, different from the one in use on the North-Eastern 
electrified lines, but there is nothing to prevent its adoption by 
that company at very little expense, after which the timber protec- 
tion from above could be proceeded with. It is questionable to 
my mind whether the present system of protection by means of 
boards on each side is а suitable one. The trough so formed will 
fill with snow and sleet, and, with & convenient frost afterwards, 
freeze up and render the service hors de combat. As many of the 
North-Eastern officials are again going to the States to gather 
information, no doubt they will take the opportunity of investigat- 
ing this important subject." | 


River Plate Notes,—The /eview of the River Plate 
says that the Government has resolved to install a wireless tele- 
graphy plant in the lightship that is to be placed at the entrance to 
the River Plate. This will enable vessels coming to Buenos Ayres to 
communicate with the port at a distance of 180 kilometres. 

The recent heavy storm oocasioned the fall of many of 
the rotten telegraph poles that exist throughout the city. The 
electric tramways were the sufferers, as traffic had to be suspended 
in many streets. 

Mr. М. Henliztka, the representative of the Cia. Alemana Trans- 
atlantica de Electricidad, has approached the Rosario Municipality 
in connection with the construction of electric tramways in that 
city. Everything now points to Rosario having electric traction 
before many months. i 


Fatality.—On the 2nd inst., at Bury, an inquiry was 
held touching the death of Joseph Fisher Dande, 31, a journeyman 
electrician, in the employ of the Salford Tramway Committee. On 
Tuesday last week deceased, along with a man named Joseph 
Martin, was working on the overhead wires at Whitefield, where 
the Balford lines are joined to Bury. They had taken the slick 
out of the trolle wire, and Dands was standing on the platform. 
near the two insulators which had been used to cut off the curren: 
Martin was gathering up the tools, when he heard deceased cry 
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“Oh,” and turning round saw him hanging over with his hands on 
the wire. Martin rushed for a hammer with which to tap deceased's 
hand and draw the c t, but before he could do so deceased had 
fallen over the side o? the stage to the ground, a distance of about 
20 ft. In answer to Mr. Jackson, who represented the Salford Cor- 
poration, Martin said deceased was not wearing gloves. The men 
were instructed to carry gloves, and notices were put up to that 
effect, and in addition there was a spare pair in the trolley. De- 
ceased was а foreman, and knew the danger of touching a live wire. 
Dr. Alsop, junior resident medical officer at the Bury Infirmary, 
eaid deceased was suffering from fracture of the skull, with lacera- 
tion of the brain, and died from those injuries, and not from the 
electric shock. There was a slight burn on the left forefinger, and 
one on the calf of the left leg. А juryman suggested that if the 
sides of the cage had been higher deceased would not have fallen 
over. Mr. Jackson pointed out that the cage was specially con- 
structed for the purpose. The rails were insulated, and if deceased 
had taken the precaution he was instructed to do, he would not 
have met with the shock. А verdict was given in accordance with 
the medical evfdence, and several jurymen expressed satisfaction 
that the Salford Tramway Committee had brought the trolley for 
the inspection of the jury. 


Telephone Lead-Covered Cables Attacked by an 
Insect.—From an article appearing in a recent issue of the Elec- 
trical World and Engineer, we learn that the China and Japan 
Telephone Co., of Shanghai, China, has had an extraordinary experi- 
ence in cable trouble, caused by the attack of an insect which 
pierced the lead covering of its telephone cables. It was noticed 
several years ago that the lead sheathing of the aerial cables was 
perforated by holes, which admitted water and gave rise to much 
trouble. 16 was assumed that the injury was caused by small rifle 
bullets, and a reward of 50 taels was offered for information that 
would lead to the punishment of the wrongdoers. Later it was 
established that the holes were the work of wasps of a species that 
lays its eggs in the living bamboo. These wasps gather around 
bamboo groves in July and August to lay their eggs inside of the 
cane, where they will be well protected from attacks of hungry 
enemies The cables were never attacked any distance away from 
bamboos As immediate protection linseed oil boiled to the con- 
sistency of birdlime was used, and later all cables in the localities 
where damage had been done were covered with hemp cloth so as 
to present а soft surface which the insects do not attack. Our 
contemporary gives illustrations from photographs of injured 
cables, showing that the insects made several attempts before they 
succeeded in perforating the sheathing. : 

Workmen's Compensation Act.—A return bas been 
issued by the Home Office giving statistics of the proceedings under 
the Workmen's Compensation Acts, 1897 and 1900, and the 
Employers' Liability Act, 1880, during 1903. The Times makes the 
following extracts from the General Remarks in wnich the report 
sums up the results shown :— 

“Speaking generally, a comparison of the returns for 1903 with 
those for the years 1899 to 1902, the first four complete years when 
the Workmen's Compensation Act was in force, doeg not show any 
great change in its operation. 

" Compared with 1902, the year shows an increase in the number 
of cases taken into the Courts, but a decrease in the number of 
appeals to the Court of Appeal. As in previous years, the great 
majority of claims were settled by agreement, and only a small 
percentage were made the subject of formal arbitration. 

* In cases of death, where the claims are for comparatively large 
sums, we should expect to find that a good many are disputed. We 
have accurate statistics of the number of deaths by accident in rail- 
ways, factorier, mines, and quarries.” 

After giving these figures in the form of a table, the report 
proceeds :— | 

" Even in case of death, therefore, where large sums would 
generally be payable, not more than 22 per cent. of the cases came 
in any way- before the Court, and this figure includes а good many 
cases finally settled out of Court, and others in which the only 
question was the apportionment of the compensation among the 
dependants, In 1899 the proportion was 15 per cent., in 1900 
14 per cent., in 1901 18 per cent., in 1902 18 per cent. 

As regards claims for injury, though there are no official figures 
of the number of persons injured, which ате of any value in this 
connection, the statement may be repeated that the unofficial figures 
available in certain industries indicate that the number of litigated 
cases is probably not more than 1 per cent. of the total number of 
cases in which compensation is payable." 

With regard to the charge placed upon the railway companies by 
the Act, it appears from figures furnished by the companies to the 
Board of Trade that the amount paid by the railways of the United 
Kingdom as compensation under the Act, including paymenta to 
insurance companies and to funds under schemes certified to cover 
liabilities under the Act, rose from £118,849 in 1899 to £153,928 
in 1991, declíned to £144,155 in 1902 and rose again to £155,495 
in 1903. 


Third-Rail Location in the U.S.—According to the 


Street Railway Review, there are now some 30 or more companies 
operating electrical systems in which current is transmitted to the 
car through a third-rail, but there is no uniformity in the practice as 
regard the location of the conductor rail with reference to the track 
rail, The elevated railroads place the centre of the conductor rail 
about 20 in. (from 194 to 22] in.) from the gauge line of the nearer 
track rail and the surface of the conductor rail from bł to 79 in. 
above the surface of the contact rail. 


On interurban roads these 
dimensions are about 20 in. from the gauge line (о the centre of the 


conductor rail, and from 52 to 74 in. for the vertical distance 
between the tops of the two rails. Tne Albany and Hudson Rail- 
road is an exception, as it places the conductor rail 27 in. away 
instead of 20 in, and makes the height 6 in. above the track rail. 
The dimensions adopted for the new work of the Baltimore and 
Ohio electric track аге 30 in. and 3} in. respectively. The New 
York Central, for the electric tracks for its New York terminus, has 
the dimensions 27 in. and 34 in. respectively. In the New York 
Rapid Transit subway they are 26 in. and 4 in. The New York, 
New Haven and Hartford, the Central London Railway and the 
Liverpool Overhead Railway place the conductor rail in the centre 
with the surface 14 in. above the top of the track rail. 

The requirements in locating the conductor rail at а higher 
elevation than the track rail are principally two; а rail should be 
high enough so that at crossovers and turnouts the shoe which 
takes the current will not strike the track rails, and, second, the 
conductor rail should be sufficiently bigh above the ties to permit 
of satisfactory insulation. Opinion varies asto the type of insulator 
that can be used to advantage. With the adoption of electricity 
for motive power on steam railroads, and the further extension of 
existing electric interurban lines, the time will eventually come 
when it will be desirable to interchange electric cars to а consider- 
able extent, and the position of the third-rail should be standardised. 
The present istbe proper time to bridge the difference between 
20 in. and 27 in. and between 64 in. and 34 in, which dimen- 
sions now characterise interurban and main line electric third-rail 
practice, — 


Electricity in Mines: The New Rules.— At the annual 
meeting of the Midland Counties Institution of Engineers, held at 
Nottingham on Saturday, there was some discussion on the proposed 
rules respecting electricity in mines. According to an account of 
the discussion given in the Times, Mr. Maurice (Hucknall) sub- 


 mitted that they were not sufficiently workable to be accepted ава 


section of the mining laws. The rules were excellent, and every 
colliery manager ought, on his own initiative, to carry them out. 
The difficulty was, however, that it. was not practically possible to 
maintain the electrical plant in the way specified, and therefore the 
rules ought to be voluntary, and not compulsory. Mr. A. B. Mark- 
ham, M.P., criticising several of the rules, remarked that, although 
it was considered safe to carry bare wires in large towns where 
thousands of people were constantly passing, yet in the opinion of 
the gentlemen who framed those rules it was not safe to have 
traffic under wires in mines. The adoption of the rules as they now 
stood would throw a grave responsibility on the colliery managers. 
He thought that was unfair, when the responsibility rested much 
more with the owners themselves, who decided whether work 
should be done cheaply, or with the very best materials that could 
be obtained. There ought to be a clause providing that where a 
manager had recommended certain expenditure to the directors as 
necessary, and loss of life resulted from their refusal or neglect to 
allow that expenditure, all responsibility should devolve upon the 
owners. 


The Distillation of Metals.—MM. Moissan апа 
O'Farrelley have recently described before the Académie des 
Sciences some experiments upon the distillation of metallic 
mixtures in the electric furnace by the aid of a current of 450 to 
500 amperes at atension of 110 volts. The mixtures tested were 
copper-zinc, copper-cadmium, copper-lead, copper-tin, and tin-lead. 
They find that these mixtures may be divided into three classes, 
which behave on distillation like the corresponding three classes of 
liquid mixtures. For instance, a mixture of copper and lead 
behaves on distillation like a mixture of partially miscible liquids, 
such as water and ether. A mixture of tin and lead resembles a 
mixture of waterand alcohol. A mixture of copper and tin behaves 
like a mixture or water and formio acid, ѓе, at а certain tempera- 
ture, which, however, is very high, both substances have the same 
vapour tension. Hence the laws governing the fractional separation 
of two liquids by distillation apply also to the distillation of metals 
at elevated temperatures. 


Formation of Hydrocyanic Acid in the Electric Are. 


A communication was made to the Academy of Science at Buda- 


Pesth recently on the above subject by H. Auer, who has studied 
the influence of the arc upon mixtures of oxygen and hydrogen, or 
acetylene, and upon ammonia alone or mixed with certain hydro- 
carbons or other gases. The author finds that with a current 
density of about 700 amperes per square decimetre of diameter, when 
dry ammonia is brought into contact with the arc, about 36 per cent. 
of the nitrogen it contains is converted into hydrocyanic acid, or 
into ammonium cyanide. If the ammonia is mixed with an equal 
volume of carbon monoxide or air, the proportion of nitrogen con- 


‘verted is only slightly increased. In presence of hydrogen, the 


extent of the conversion reacbes 51 per cent., and in that of 
acetylene, about 65 per cent. Те acetylene may be replaced by 
any other hydrocarbon, which, like methane, yields acetylene when 
exposed to the action of the arc. The amount of atmospheric 
nitrogen converted into bydrocyanic acid by the arc is also 
increased ae the amount of hydrogen or of acetylene in the air 
treated is raised. The extent of the conversion is proportional to 
the current density. 


Electrolytic “ Galvanisation.“ —Gabran has recently 


described his process and apparatus for the electrolytic deposition 


of sinc on the large scale. He employs a bath containing 1,200 

of sinc sulphate, 60 parts of sulpharic acid of 24° Bé. (specific 
gravity about 1:2), and 6,000 parts of water. Thecurrent 1 is 
80 es. pty, tg square decimetre, and the D. M. F. 50 volta The 
opera y requires 7 seconds 
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The Ekstromer Accumalator.—We understand that 
а new accumulator is shortly to be put on the market by a concern 
known as the Ekstromer Accumulator Oo., Ltd., of 13, Walbrook, 
E. C., which is also contemplating the manufacture of electrical 
motor-cars. No particulars of the cell are as yet available; but it is 
stated to be especially adapted for automobile work. As proof of 
this it may be stated that an electrical Victoriette, fitted with & 
battery of 48 cells, has been twice driven from London to Reading 
and back, each time on one charge, the mileage covered being 844 
and 89 miles respectively. Recently a more ambitious test was 
essayed—that of driving to Bath onone charge. The run was suc- 
cessfully accomplished, the 108g miles being covered at an average 
speed of 134 miles per hour. At the start, the E. M. F. of the cells 
was 108 volts, aud at the end 92 volts. As it is stated to be quite 
sake to run the Ekstromer battery down to 82 volts, the distance on 
one charge could easily have been exceeded. We may add that the 
weight of the battery, in running order, is 13 cwt. 3 qrs. 12 lbs.; 
the car complete, with accumulators, but without passengers, weigh- 
ing 30 cwt. The claims made for the Ekstromer accumulator are 
its large output in proportion to weight, its capability of withstand- 
ing sudden rapid charges and discharges at very high rates, and 
low first cost. 


Fire Alarms.—On Saturday the Metropolitan Asylums 
Board considered reports from the engineer-in-shief as to the 
condition of the fire alarm system at Gore Farm (Upper) Hospital. 
He was of opinion that the system wasof а somewhat crude nature, and 
suggested that there should be a central indicator board, and that 
each block should have pushes connected therewith. Instructions 
were given for the Works Committee to carry out the work, the esti- 
mated cost of which is £350. 


Finsbury Lectures.—We are informed that the Monday 
evening lectures, from October to Christmas, at the Technical 
College, Finsbury, will be given by Prof. Thompson, on the subject 
of “ Single-phase Alternating Work," including single-phase motors, 
the design of single-phase transformers, and the analysis of 
harmonic curves. The Wednesday evening lectures will be given 
partly by Mr. P. M. Hampshire on “ Electrical Measurement," and 
partly by Prof. Thompsdn, on Magnetism.” 


Appointments Vacant.—The L.C.C. is wanting a 
demonstrator in engineering, with a knowledge of electrical engi- 
neering and practical mathematics, for the Paddington Technical 
Institute (£150) ; a demonstrator and assistant lecturer in electrical 
engineering is required for the Heriot Watt College, Edinburgh 
(£150). А chief assistant for Falkirk electricity works (£100); 
instructor in electric wiring for the Redhill Technical Institute; 
shift engineer for Burton-upon-Trent (£2); chief assistant for 
Kilmarnock (£130); also traffic superintendent (45s.); wiring in- 
spector for Durban (£300). See our advertisement pages to-day. 


Electrical Schemes at Rio de Janeiro.—The Si. 
James's Gazette correspondent at Rio reports that the Rio Light and 
Power Co. has been started there, with a capital of £10,000,000. 
He says that the undertaking intends to acquire all the tramway 
lines in the capital and suburbs and reduce them to one type, and to 
furnish energy for numerous manufactories and electric lighting for 
the whole of the city. 


International Association of Municipal Electricians, 
~The ninth annual convention of this Association will be held at 
St. Louis on September 13th and 14th. On Thursday, September 
15th, а joint session of this Association and Section @ of the Inter- 
national Congress will take place. This section is devoted to 
" Electrical Communication." 


New York City Subway.—A New York correspondent 
writes:—" After interminable delays, due to labour troubles, the 
opening of the subway has been again postponed, and the beat 
promise that can be made is that tbe Interborough Railway Co. 
will give the mayor at least six weeks’ notice when the time comes 
to make a final declaration. On August 18th, Mr. August 
Belmont, president of the company, ran the first experimental train 
driven by electricity, previous experimental trains having been 
propelled by oil engines. The trip from City Hall to Harlem (a 
route almost entirely analogous to that from the Bank to Bhepherd's 
Bush) occupied 15 minutes, the distance being about 8 miles. The 
wage for motormen is at the rate of $3 (12s.) а day, and, as a result 
of labour agitation, preference is to be given to men formerly 
employed on the electric cars on the elevated lines. Candidates 
must be between 21 and 40, and be at least 5 ft. 7 in. in height. 
The motormen and conductors are being trained in a special school, 
and in a number of szhool-cars, and no man will be put in charge of 
а train until he has had at least six weeks' probation. A number of 
steel cars have been received for running in the tunnel. These cars 
are entirely of metal, except as to the seats, the flooring and the 
window sashes; and while running, the corridors will be closed, so 
that in the event of fire the flames would not spread." 


An American Single-Phase Railway.—In a week or 
во, says the Western Electrician, the Kewanee, Cambridge, and 
Geneseo Railway Co. expects to begin grading foran interesting 
30 mile electric railway to be built between Kewanee and Geneseo, 
by way of Cambridge, in Henry Coanty, Ill. The single-phase 
alternating current system will be used throughout. The power 
house will be located near Oambridge, and will be of 1,000 xw. 
capacity at the start. Current will be generated at 2,200 volta, 
and transmitted at 11,000 volts to the two end divisions 
of the road, where step-down transformers will be located to 


reduce the electromotive force to 2,200 volts, which will be the line 
voltage. The central division will be supplied at 2,200 volts directly 
from the power house. On the locomotives and motor-cars the 
voltage will be again reduced to 500, at which the single-phase 
motors will operate. The rolling stock will include two 40-ton 
electrio locomotives, each equipped with four 250-volt motors 
(two in series) of an aggregate capacity of 600 up. There 
will also be 10 passenger cars, each fitted with four 75-H.P. 
motors and 20 coal and box cars. As will be surmised from 
this equipment, the company expects to haul coal and heavy freight 
under steam-railroad conditions. It is expeoted that 40 per cent. of 
the receipts will be from passengers, and 60 per cent. from freight. 
The road will be laid with 60-lb. rails, the maximum grade being 
one per cent. and the maximum curve five degrees. The 
passenger traffic will be carefully looked after, as is shown by 
the fact that the company has purchased 72 acres of laad 
between Cambridge and Geneseo for a pleasure park. The 
road will be built across country on the company’s own private 
right-of-way, and in the towns 50-year franchises have been secured. 
It is of interest to note further that the company exffects to mine 
its own coal. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—The Darlington Corpora- 
tion is increasing the salary of Mr. Lunn, its electrical engineer, 
from £250 to £350. 

Last Friday evening Mr. Sydney W. Baynes, chief electrical 
engineer, presided over a large gathering of the staff of the St. 
Pancras electrical department, at the Mother Red Cap, Camden 
Town, to present Mr. W. A. Brown, the distributing engine:r, with 
an oak spirit cabinet on the occasion of his marriage. 

A presentation has been made to Mr. J. W. l'URNZB, ch ief elec- 
trical assistant, of Huddersfield, on his marriage, thc staff and 
employés having given him a case of cutlery. 

Mr. Wittiam DRTSsp LR, chief asaistant engineer, Corporation 
electricity works, Falkirk, has been appointed chief а *sistant elec- 
trical engineer for the borough of Weymouth and Mclcombe Regis. 
There were 130 applicants. Mr. Drysdale has been at Falkirk for 
about two years. 


Electric Tramway Officials.— Mr. Н. N. Tuomas, 
the retiring tramways manager at Muddersfield, was last week pre- 
sented with а breakfast tureen and silver cigar case by the employés 
of the tramways department. 


General.—On the occasion of his retiral on Friday last, 
Mr. DUMARESQ, chief engineer to Messrs. Derry & Toms, Kensing- 
ton, was presented by the staff with a combination sinokiog and 
spirit cabinet, as a token of their esteem and goodwill. He is to 
be succeeded by Mr. W. H. Sayer, lato chief assistant. 

Mr. MARSHALL Os BORN, for a large number of years on the staff 
of the British Thomson-Houston Co., Ltd., electrical engineers and 
manufacturers, Rugby, has resigned his position with tnem to accept 
that of assistant manager of the Stirling Boiler Co., of Edinburgh 
and Motherwell. He carries with him to his new position the 
good wishes of a host of friends. 


RETURNS OF ELECTRICAL 


OFFICIAL 
| COMPANIES. 


British Electric Calibrated Fuse Co., Lid. (78,458). Тепе 
on August 29th of £550 6 per cent, debentures, part of series created December 
4th, 1903, to secure £3,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. Holder: J. Lang, A 


Инш Street, B. C No trustees. Previously issued of same series, 
ry . 


Metropolitan Electric Supply Co., Ltd. (25,395).—A mortgage 
by sub-demise, dated August 55h, 1904, (supplemental to a trust dced dated July 
20th, 1891, securing £260,000 first debenture stock), and a further mortgage by 
sub-demise, of even date, (supplemental to a trust deed dated July 4th, 1699, 
securing 4250, 000 second debenture stock), have been registered. Property 
charged in both cases: Freehold hereditaments Nos. 28—26, Fisher Street, and 
63—66, Eagle Street, Holborn, comprised in registered title No. 82,208, and 
leasehold hereditaments in Tower Street, St. Giles-in-the-Fields, comprised in 
registered title No. 49,994. Trustees for first debenture stockholders: Sir 
R. G. W. Herbert, G.C.B., 8, Whitehall Court, 8.W.; and Sir J. Pender, Bt., 
Donhead House, Salisbury. Trustees for second debenture stockholders: D. 
Meinertzhagen, 12, Tokenbouse Yard, E.C.; and Admiral J, Hay, G. C. B., Fulmer 
Place, Fulmer, Bucks. 


Chili Telephone Co., Ltd. (29,252).— This company's annual 
return was filed on August 19th, when 44,000 shares bad been taken up 
out of a nominal capital of £250,000 in 60,000 shares of £5 each. £220,000 
has been received. ortgages &nd charges : £95,000, | 


Crompton & Co., Ltd. (27,200).—This company's annual return 
was filed on August 27th, when 85,000 shares bad been taken up out of a nominel 
capital of £900,000 in 100,000 shares of £8 each, £255,000 has been received, 
Mortgages and charges : £100,000, 
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ELECTRICITY SUPPLY ACCOUNTS. 


Tum accounts of the Bridgend Urban District 
Bridgend Council's lighting undertaking are of more than 
Municipal usual interest, since that town has early taken 
Electricity advantage of a bulk supply of energy. One of 
Accounts, the stations of the South Wales Electrical 
Power Distribution Co. has been built in 
Bridgend, and, the system being a two-phase one of 60 periods, the 
Council ars able to retail electricity in that form, without the ex- 
pense of conversion to continuous current. The present accounts 
cover the first 104 months’ working of the undertaking, and the 
Council may congratulate themselves on having already both satisfied 
all statutory capital charges, and in addition realised a surplus of 
£150— nearly 23 per cent. upon the capital expenditure. Consider- 
ing the small population (6,000), these results are very satisfactory. 
The price paid to the South Wales Co. for the bulk supply is 
. 1'376d. per unit, while the company supplies current to power users 
in the area direct, The Council's tariff to private customers is 44d. 
per unit. 


GENERAL STATEMENT FOR YEAR ENDING Marcu 318т, 1904. 


Capital expenditure ids m sae e. 46, 154 
Units sold :— | 
Private lighting 60% een oe LIII 36,182 
Public lamps ies M iis . 97,782 
Total [EE eee een 73,964 
Equivalent number of 8-0.р. lamps connected. 3,975 
| 15 arc 
Number of public lamps ... vis bs — 1 184 inc. 
Maximum observed load ... ai i s 90 xw. 
Average price obtained :— 
Private lighting per unit 985 i 4'664. 
Public lighting ds ow -— D 2:804. 
REVENUE ACCOUNT. 
А Per unit sold. 
Gross revenue P iss ... £1,145 3724. 
Works Cost, &c. 
Per. unit sold. 
Purchase of current in bulk, 77,040 
B. T. U. at 1:3754. дз — £442 1:435d. 
Distribution jus bes ЕЕ 20 065d. 
Public lamps is 825 ies 42 136d. 
Management ici "T ii 79 256d. 
Total working cot. £583 1°8924. 
Profit STATEMENT. 
Per cent. оп 
capital expenditure. 
Sinking fund ..  ..  .. £174 2:83 рег сері. 
Interest on loans и .. 238 3:87 „ 
Net profit(paidintodistrictfund) 150 244 „, 


Gross Profit T .. £562 œ 9°14 per cent. 


ELECTRIC TRAMWAY ACCOUNTS. 


Tum returns of these Lancashire tramway 

Salford and undertakings are interesting from the teveral 
Blackburn conditions under which they are working. The 
Municipal § Salford system comprises 594 miles of track, 
Tramways. made up of 354 miles owned by the Corpora- 
tion, 54 milés of Manchester track over which 

running powers are jn force, 64 miles leased from the Eccles 
authorities, 7 miles from Swinton and Pendlebury, 3} miles from 

Prestwich and 1? from Whitfield. 

The long-delayed agreement with the Manchester authorities 
resulted in mutual interrunning facilities being arranged, and 
certain new routes are being constructed with a view to furthering 
this end. The traffic conditions are among the best, and the figure 
for working expenses, well below the average, taking into account 
the somewhat high average cost of energy (purchased from the 
Lighting Department and Manchester Corporation). 

. It will be noted that financial charges are partly replaced by renta] 
of leased lines, and that a surplus of over £15,000 remaina on the 
year's working. From the latter surplus the rates have benefited to 
tbe extent of £12,000, and the balance was placed to reserve and 
renewals. The manager of the Salford undertaking is Mr. Ernest 
Hatton. 


The Blackburn system also extends beyond the limits of that 
borough, and the traffic conditions, as disclosed by the average 
earnings, are very satisfactory. "Working expenses are somewhat 
above the average, the obarges for energy alone approaching 3d. per 
car-mile, and the further financial charges are ruioously heavy 
(5˙16d. per car-mile), and these latter handicap the concern; one- 
fourth of the financial charges being due to capital representing the 
purchase price of the old tramways company. 

The result of the year's operations as shown, was a deficit of 
£5,000. The manager and engineer is Mr. A. 8. Giles, 


— | Salford. | Blackburn. 
a a a сорды ЫНЫ 

For 12 months ending ei .. Mar. 31, 1904. Mar. 25, 1904. 
Length of route ... du iat — 32 miles 14 miles. 
Total length of track bis -— 593 „ 24 „ 
Number of cars in use ... i iss — 48 
Car-miles run ... T Vas we | 4,726,466 951,484 
Passengers carried sia b ... | 36,956,405 7,742,692 
Capital expended to date Г . . £620,069 £320,203 
Traffic receipts ... d ies ..' | £198,422 £43,374 
Total íi - m е ..| £198,890 £44,682 
Working expense ous eos S. | £138,541 £29,369 
Gross profit i ‘vs tee vei £60,349 £15,313 
Income per car-mile ... m «és 10094. 11:274. 
Working expenses per car-mile aay 7 03d. 7°40d. 
Interest and sinking fand per car-mile 173d. 516d. 
Rent of lines б газ eae 55d. — 
Total expenses per car-mile D 9:31d. 12:56d. 
Profit or loss per car- mile “© + 78d. —1:29d. 
Oost of energy рег car- mile ds 2:42d. 2:81d. 
Average fare per passenger ... saa 12d. 1:854. 
Revenue per mile of route  ... 25 £6,215 £3,191 
Expenditure per mile of route T £4,330 £2,097 
Total units used ko MX ..| 6,102,524 1,785,712 
Units used per car-mile г. ise 1°29 1:88 


— 


Percentage of working ex’es to receipts 69:5 95 | 6°56 % 


Prorit BrATEMENT. 
Salford, Blackburn, 


Interest on loans ... ^ sis * £17,835 £8,818 
Binking fund eee 9 0 0 0 eee 16,171 11,633 
Lease rentals eos eee eve ote 10,903 — 

Burplus on year's working e з 15,440 —5,138 


Gross profit ... s.. e. £60,349 £15,313 


CITY NOTES. 


Yorkshire Electric Power Со, 


TBE half-yearly meeting of this company was held at the Hotel 
Metropole, Leeds, on Tuesday, August 30th, Mr. A. G. Lupton 
preeiding. 

In moving the adoption of the report, the Снатвмалн said that the 
payments on acoount of contracts had not been called for quite so 
rapidly as they had anticipated, and asthere was no use in drawing 
money from shareholders to lie in the bank, they bad not made the 
call; but, so far as he could tell, the next call would fall due early 
in November. Since the first balf-yearly meeting, held in 
September, 1903, the directors had bad a busy and somewhat anxious 
time. Tbe administrative expenses during the half-year were large. 
They bad been swollen by law charges of an amount of over £900, 
and there was still a further amount which would have to come into 
the next balance-sheet. When their Act was drafted, clauses were 
included for the protection of local authorities, and the company 
could in no case, without the consent of the local authorities, go into 
those areas where the local authorities had obtained distributing 
powers, and compete with them. All the rights and privileges 
which these local authorities ought to have were amply protected, 
but, in spite of this, in several cases in this last session of Parlia- 
ment, local authorities had been promoting Bills desiring to supply 
electricity outside their own areas, and to employ and risk the 
money of their ratepayers by entering into competition with this 
company. The directors bad opposed these Bills, and the Com- 
mittees of Parliament bad, in every case where they fought the 
Bills, upheld the action of the directors of the company in a very 
decisive manner. They boped that, now the company was getting 
to work, the local authorities would support them and make use of 
the company rather than spend their own money and the money of 
the company in fighting in that profitless manner. In regard to the 
progrese made at Thornhill with the central sapply station, the 

ding was completed. The plant was being pushed on with as 
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rapidly as possible. The boilers were installed, and a quantity of 
the subsidiary plant was also there, and he believed that they would 
have the first generating set delivered either in September or 
October, and they would be in plenty of time to carry out their 
promise of supplying current this year. They had been carrying on 
negotiations with private consumers, and also with several local 
authorities, for supplying to them current in bulk for them to 
distribute for lighting and for power and other purposes in their 
districts. Under their agreement with the Urban District Council 
at Mirfield, the Council was to supply the current for lighting, and 
to do the general distribution in their district, but the larger users 
of electric power would come direct to the company. The local 


authority obtained its electricity at а very low cost, and it would be 


able to supply it for lighting and other purposes at similar prices to 
those which could be afforded in large towns and cities. е com- 
pany had already arranged for routes for some 12 miles of cable. 
Further routes were being considered. They were going to supply 
the neighbourhood of the station first, and the more support they 
received, the more rapidly they would be able to extend these cable 
routes to other districte. 
Mr. E. A. CAROLAN seconded the motion, and it was adopted. 


The Electric Railway and Tramway Carriage 
Works, Ltd. 


Тив directors’ report, to be submitted tothe annual meeting to be 
held at the offices, Strand Road, Preston, on Thursday, September 
22nd, at 12 noon, reads :— 


The directors herewith submit the balance sheet of the company's trading for 
the year ending June 0th, 1904. The works have been efficiently maintained 
as regards buildings and machinery, the cost of which has been charyed against 
revenue, After paying debenture interest, amounting to £2,500, and charging 
A 4,900 75. for depreciation, the profit for the ‘year is £5,646 Зв. 4d., to which must 
be added £4,826 185. 7d. brought from last year, making a total of £10,878 1s. 11d. 
T'he directors recommend that this amount be dealt with as follows :— 


To pay a dividend of 5 per cent. less income-tax, for the 


year ending June 30th, 1904 ,, aae. оуу ve . £7,500 0 0 
To carry forward to next year e c А . ©. 2,873 111 
Total Vs .."£10,873 1 11 


Severe competition and general slackness of trade accounts for the falling off 
in the profits for the past усаг, In the opinion of the directors the prospect for 
the coming year have improved. In accordance with the articles of associa- 
tion, two directors retire, viz., Mr. Barningham and Mr. Kerr, and, being 
eligible, offer themselves for re-election, 


The dividend last year was 8 per cent. on the ordinary shares, 
with a balance of £5,427 carried forward. The net profit for this 
year is £5,546, but ав a payment of 5 per cent. on the ordinary 
shares of £150,000 requires £7,500, it will be seen that, but for last 
year's carry forward, the dividend would have been smaller still. 
The amount of the gross profit was £33,682 last year, and it has now 
dropped to 423,133. The net profit last year was £16,595. Sundry 
debtors stand at £78,037, against £68,735 last year. Sundry creditors 
and outstanding accounts, including bills payable, have increased 
from £20,223 to £25,152. The amount put to depreciation is only 
£4,299, against £5,096 last year. It ie satisfactory to note, from 
the directors' statement, that things are improving. We most 
sincerely trust that they are; but, unless there were а sudden and 
remarkable boom— which is hardly expected, though there are not 
wanting signs of some awakening—the company can bardly get 
back to its 8 per cent. dividend again next year. 


Northampton Electric Light and Power Co.—The 
directors, in the course of a circular issued to-day to the share- 
holders, state :—'' The directors are glad to be able to report that 
the progress of the undertaking is entirely satisfactory, notwith- 
standing tte somewhat depressed condition of trade in the town. 
They feel, therefore, п a position to pay an interim dividend for 
the first time on the ordinary shares for the half-year ended June 
30th at the rate of 44 percent. per annum. The usual half-yearly 
dividends on the 6 per cent. and 5 per cent. preference shares are 
aleo now paid. 'Тһе cost of fuel and the other working expenses 
are even less per unit than for last year, and this reflects great 
credit on the chief engineer and his staff." 


General Electric Co.— The transfer books of the 4 per 
cent. debenture stock will be closed from 17th to 30th inst. both, 
days inclusive. 


Lanarkshire Tramways €o.—On August 31st Mr. 
A. R. Monks presided over а meeting of this company held at 83, 
Cant on Street, E.C. He said that the report was highly satisfac- 
tory, and they were carrying forward а considerable amount to the 
next account. No doubt on the next occasion the dividend would 
һе equal to, and perhaps a great deal better than, the present one. 
A dividend at the rate of 4} per cent. per annum was approved, a 
balance of £2,042 2s. 2d. being carried forward. 


Prospectus.—7yneside Trawwuys and Tramroads Co. 
The list opened on Wednesday last week, and will close to-morrow 
(Saturday), of an issue of £40,000 5 per cent. mortgage debentures 
(£50), part of a total issue of £65,000, which will constitute a first 
charge on the undertaking. 


South Metropolitan Electric Light and Power Co.— 
The transfer register of 44 per cent. first mortgage debenture stock 
will be closed, ав from the 17th to the 30th inst., for the purpose 
of preparing interest warrants for the above stock, payable 
October 1st, 1904. 


Stock Exchange Notice.—Application has been made 
to the Committee to uoce a ial settling day in and to grant 
a quotation to—London Electric upply Corporation, Ltd.—Farther 
issue of 10,000 6 per cent. preference ва of £6 each, fully paid. 


STOCKS AND SHARES. 


To be able to chronicle cheerfulness in Stock Exchange markets for 
two consecutive weeks is too unusual an event for it to be passed 
by unrecognised. The liberal supply of floating money which 
remains on offer is one good feature, although the regular autumn 
rise in the Bank Rate may still put in its appearance. Talk of 
hardly-expected mediation between the Far Eastern belligerents 
perhaps tended to induce more confidence; and while no depart- 
ment in the Btock Exchange has much to brag about at present so 
far as orders go, tbe volume of business certainly begins to expand. 
Electrical securities have few changes to show, and what there are 
seem to be pretty evenly divided between rises and falls. The only 
department in which a marked change has taken place is the Anglo- 
American Telegraph group, where prices spurted sharply. 

Railway stocks are erratic in tone. Central London Ordinary 
has fallen a point to 87, while Districts at 39 are 1 per cent. harder, 
and Metropolitans rose 14 to 95. Proprietors of the Twopenny 


` Tube stocks continue to be much exercised in their minds as to 


the effect the electrified District will have upon the traffics of their 
undertaking. Expert views are ‘constantly being sought in the 
market, but since the matter after all is one in which one man's 
judgement is as good as another, opinions vary widely. Unfortu- 
nately for the Central London, its trafic bas recently suffered 
from reasons far removed from any point connected with electrical 
competition, but the crumbling of the quotations causes holders to 
become more apprehensive of the coming rivalry than they might 
otherwise be. 

Great Northern and City Preferred are steady at 47 ; City and 
South London has risen 2 points to 43, while Waterloo and City is 
not a good market at 871. British Columbia Electrie Railway 
Deferred and Preferred are 984 and 1014 respectively, the seati- 
mental effect of the recent fire being still apparent in tke price of 
the former stock. 

In the Traction section, City of Buenos Ayres Trams have firmed 
up to 103, and there is а good deal doing in the shares. Anglo- 
Argentine Tramways Ordinary at 64, and the Preference at 54, are 


about the same as they were last week. Barcelona Trams have been 


dealt in at 98, and the Preference аге 10j to 11. There is a slight 
rise in London United Preference, at 102; the Debenture remains 
quiet at 104, 

Thanks to the reasons detailed in these columns a fortnight ago, 
Anglo-American Telegraph stocks have come strongly into favour. 
The Preferred is no less than 6 points better, at 97, after being 98, 
and the Ordinary rose 4, to 524. Another 10s. rise has taken the 
Deferred to 84. In this latter a fair amount of speculation has 
sprung up. It is stated that the company is now doing much better, 
but beyond this somewhat vague suggestion, there is no real infor- 
mation to justify the advance. Reactions in the prices may not be 
inevitable, but it looks as though they are quite likely to take place 
as the recent buyers come forward to secure their profits. Except 
for this, the Telegraph market is uninteresting, no other changes 
having occurred.  kastern issues should benefit by the unhappy 
chance of the war being further prolonged by the present hap- 
penings in the Extreme East, which make mediation look farther 
away than ever. Oommercial Cables and Submarine Cables Trust 
are unmoved by the jump in the quotations of the Anglo-American 
varieties, nor have Globes of either sort moved from their previous 


prices. 


Electric Lighting shares are almost as bad in their immobility 
as Telegraph descriptions. County Preference at 11} have put on 1, 
and there is a 2 per cent. riss in South Metropolitan Electric 
Debenture stock. It may be parenthetically wondered bow much 
longer the Stock Exchange (jicial List will continue to quote this 
latter company under its old, discarded name. Oxfords are still 
nominally 6, cum rights in the issue of 2,000 new shares now being 
made to proprietors, at £5 per share. It is, however, hardly likely 
that the market will accommodatingly buy old shares at 6 in order 
that shareholders may take up the new issue at 5, although, of 
course, there is a difference of dividend in the new kind, which 
works out to about |, in favour of the old. Bournemouth and Poole 


ате 12 and 10 for Ordinary and Preference, Bromley 5}, and Hove 


shares 8. The provincial market has been exceedingly quiet fora 
long time past. Calcutta Electrics ате 74, and Havana Electrics 
about 10. British Electric Traction First Debenture at 1183 is a 
trifle better. | 

As regards Miscellaneous issues, Telegraph Construction shares 
аге £1 up at 37$, partly because of the strength lately shown by the 
Telegraph market. National Telephones continue to be quietly 
absorbed. The Deferred shows a couple of points improvement at 
92$, and the new Debenture has moved up to 67 middle; Westing- 
house Preference and Debenture at 3 and 86% have been atanding at 
these prices for the past fortnight, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present or Dividends for the last Closing а н 
NAME Quotations Quotations 
Issue. ' — three years, Aug. 81st. Sept. Tth. 


67,100 5 4% Debs. s. Wes tee. ө» ow] 100 РЕ ais é 97 —101 97 —101 

25,000 Amazon ‘a shares, Nos. 1 #0 25,000 сж e се» 10 T os sis 3— 84 5j 
119, 7003 Do, зе ina b 96 Debs., Nos. 1 to 1,950 Red. ее ee ee 100 ee ee se eo UT oe — ee 
788,840 | Anglo-American Telegraph ss e o» 5. — ә» | Btock | 618. 60/6 61s. 47 — 50 51 — 54 

8,106,580 Do. an do. 6 % Pref, ee ee ce ee ee Stock 6 % 6 6 % 90 — 92 96 — 98 
8,105,580 (о, do. Dei erred ee ee ee ee ee Stock 28. 1- 28. Ti— %— ы 
44,000 Chili Telephone, 1 Nos, 1 0 44,000 pit. i Че A^ pita “+ ee b 6 6 7 96 5 — 5 — 
18,888,800$ . [$100 8 8 SS 170 —190 170 —190 
, Cuba Telegraph ee ee ee oo ее ee ec ee ee тт m 
1481 Do. 10% те. oo eo ee ee ee es oe 10 ee e ee 15 — 16 15 — 18 
Direct Spanish eiegrap ee oe ee oo ee ee D ee ° oe • ee ee — [E == eo 
80 000 Po, 2 10 DO Pret. eo eo ee ee E. ee ee ee ad 1019 AG a є 
0. oe ee ee ee ee ee т т 
60,710! | Direct United States Cable з 30 | 8% | B% | 3% 10 — 104 10 — 104 
81,800 | Direct West India Cable, 44% 1 Reg. Deb, within Nos, 1 © 1,900, Red, | 100 i 99 —101 99 —101 
4,000,000 | Eastern Telegraph, Ord Vi. сын ..|Btok]| 1% | 7% | 7% | 126 —181 126 —181 
333 Do. B4 % Pref. Bock — .. 00 i А e 87 — 90 37 — 90 
500000 | Eastern Extension, Айгай and China Т мар” . . 49 % | TX 7% d | 13 — 123 
. us An e ee ee = ES 

830,000: Do. 4 Deb. Stook ео Stock eo ee ee 108 —106 108 —106 
800,000 | Eastern & South Миша Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 ae oe os 99 —102 99 —102 
300,0008 |. Do, do. 4 % Reg, Mort. Debs, (Mauritius Sub.) 1 to 8,000 | 35 . Ss .. | 100—103 100 —108 
180,997 | Globe Telegraph and esr rs 5 | 10 | 6% |£8167*| 53 91 81— 9 
s G Do T o: 6 Ф Pref. ee ee ГЕЈ ое ee 10 * 194% 15 % 5 23 13 14 

reat Northern Telegrap nhagen 10 16 — — 
84, 700 Halifax and Bermudas dle, 4$ % lst Mort. Debe, within Nor.) 100 os eo M 99 —101 99 —101 
17,000 | Indo-E Telegraph r 10% |109 | 48 — 46 48 — 46 
1,988,888 National ai ende Pret. Stock ee eo ee ee ee ee 100 6 6 6 % 104 —106 104 —106 
1,966,667 Do. le Def. Stock ee ee ` өө ee ee ee 100 ee 43 6 89 — 92 91 = 94 
15,000 Do. do, 6 % Cum. 1st Pref. .. oe ee - es 10 6 6 6 12 — 14 12 — 14 
15,000 Do. до. : Cum. 2nd Pref. . .. xs 10 6 6 6 11 — 18 11 — 18 
8,950,000 Do. do. Non-cum. 8rd. Pref., 1 to 250,000 .. — . 6 6 Б 5 53— b? Ба — 5 

000,000: Do. do, a Deb. Btock Red. oe oe ee ee Btook 84 Bà 84 97 — 99 97 — 99 

689,698 Do. do. Deb. Btock Red. eo ee е 100 4 4 4 % 104 —106 101 —106 
1,000,000 Do. do. Bee. Certs., 85 % to be paid - - T vs as 65 — 67 65 — 

179,818 | Oriental Telephone and Elec. Nos. 1 to 171,604, fully раа pé Jay 1 6% | 6% | 6% à— 1 i- 1 

50,000 Do. do. t do. 6% Cum. Pref. ee ee ee 1 е е ee — 1 — 1 
100,0003 Pacifio and European Tes 4 96 Guar. Debs., 1 to 1,000 ec ee 100 oe ee eo 91 —100 97 —100 

11,889 Reuter's ae ee ee Фе ee ee ee ee 8 6% 5% ee т 

8,508 | Submarine Cables Trust ee oe eo o ee .. | Cert, oe ВЕ ва 118 —123 118 —193 

40,000 Do. do 0. 5% Cum. Pref., Nos. 1 ‘to 40,000 ее 6 ee ee ee 41— 41— 

179,947 Do. do. 6 % Debs. ee eo ee ee eo Stock ee ee e 108 —106 108 — 106 

15,600 | West Atrican Telegraph, Shares 10 P 2% 4% 6— 7 6— 7 
150,0003 | West Coast of America, 4% Беш; 1 ‘tol, 500 guar, by Bras, Sub. Tel, | 100 92 oe 97 —100 97 — 100 
967,980 Westen а Telegraph, Lü. Nos. 1 10 907,980 "— 10 7% | 7% | 7% 12 — 1% 13 — 12 

76,0003 Debs. апа series, 1908 ec ee ee 100 ee ee ee 101 —104 101 —104 
400, 000 do. Deb. Stock Red. eo oe ee ee 100 ee ee ee 100 —108 100 —108 

86,821 Wes India and Panama Тертер, vd a we ox T we 10 ee ee ee A— 

B4,668 Do, do, 6 Cum, 1st Pret. ee ee 10 oe oe oe 61— (i-— 

4,860 Da, do. an : Cum. ind Pref. ee ee 10 ee ee . b — 6 6 — 6 

60,0003 vo. do. do. Debs., Nos. 1 to 1,800 ..| 100 ee ee T 100 —103 100 —108 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

90,008 | British Aluminium 7 9% Cum. Pret. . га sb 2» 10 d d is 5— 6 5— 6 А “© 
800,000! Do. do. b lst Mort, Deb. Stock Red, ee eo ee Stock ee oe ee 92 — 97 92 — 97 e oe 
100,000 British Bleotric Traction oe ee oe ee oe eo 10 9 % 8 % ee 8 91 81— 91 9 
100,000 | - Do. do 6 11 Cum. Pref. eo | 10 = i к 104— 11 104— 11 1 1013 
600,0u01 Do. io Perpetual Debenture Stock ee Фе Stock oe ee ee 116 —119 117 —120 1183 eo 
100,000 8 a 47 одате Stock Red, ee oe ee 100 um oe ee 94 — 97 94 — 97 96 oe 

Na dn eigby es oe ee ee eo ee 6 109% 10 % 8% 6 6} 6ł oe eo 
100,000 Do. do. 6 95 Саш. Pret. ee ee ee ee ee 6 oe ee ee Е — 6 6 ee ee 

Pel “oon "ES аб. Б 4 З tat Mort. Deb. Red.. 1 ET T se 101 —104 101 —104 es oe 

rowe indle op ee ee oe ee ee ee ee 1 i ee oe E ee eo 

50,000 q Do. M Ао, 6 % Cum. Pref. ee ee өө ee £1 6 % ° е ee 1 Teo 180 “Ж T eo eo 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,731 .. ee T ee 9 Nil Nil Nf) 1— ; i- T ee 
160,000 Do. 59: аре 6 Pref, ee ee ee 9 8 96 6 96 6 96 1 =. 1 1 — ) ly lá 
125,000 Do, 14 Бе b. Stock ee ee Stock ee ee ee 94 — 97 ха 91 = 97 ха @e ee 
2550001 Do. 40, Perp. 2nd зы Stock ee ee Btock ee ee eo 70 l— 15 10 — 15 ee ee 

86,000 | Oallender's Cable Construction 8 85 ee 66 оо өө 6 9096 | 15% | 124% 93— 1 94— 1 103 ee 

40,000 Do. do, do. 5 % Саш, Pref ee 5 oe ee eo 6— 5 6 — ee 

90,000! Do. do. do. 44% 1st TON Deb, Stock Red, e» | Stock ee T s 101 —105 101 —105 

1,960,014 | Central London Railway, Ord. Stock eo. e e| Воск | 495 | 4 4 87 — 83 86 — 88 &7 | 59 
494, Do. do, 4 % Prel. Stock ae es ee ee Stock 4 g 4 4 100 —102 100 — 104 
494,998 Do 0. do. Del. do. ee [EJ eo eo ee Stock 4 4 4 7 80 = 82 80 — 84 
1,880,000 | City and Боро London Railway vs жа - s өө Stock | 2% 8} 24% 40 — 42 49 — 44 484 414 
85,000 | Crompton & Co., Nos. 1 (08500 .. ы eoo EH ani) ^ "M6 | 5| .. là— 3 l— 3 
1 8 ors. Е. Ve Q an 
100,000! { 701 20 11,000 of £50 red. EN oe ee ee ee ee 90 — 95 90 — 95 oe eo 

99,961 | Edison & Swan United Elec. Light, A " shares, £8 aid, 1 to 99.41 5 Nil Nil ©& à- 1d à— 3 oe oe 

17,189 Do. do, б A* shares, 01 17,189 .. T 5 Nil Nil "S 1— 2 1— 4 ès ee 
«44,0887 Do, 40 0. 4 Deb. Stock Red. oe 100 ee ee te Ti — 82 77 — 82 ee ee 
100,000 Do. 4780 апа b. Stock Prov. Certs, all рд, 100 Ф we ae 79 55 93 79 — 83 eo 
319,100 | Electrio Construction 140 112, (00 oa ès vs 3 6% 6% 4% 1— 1} 1— M M © 
81,800 Do, do. : Cum. Prel., 1 to 81,890 oe ee ег 2 oe ee eo 3 T 24 2 oe 24 27K ee 
95,000 5 a ), Гер Мон. рав Stock ee ee Stoch ео ee ee 96 — 99 90 — 93 e- oe 

е £ ee ee ee es 10 6 5 ee 9 = 9 PS 9 9 
200,000 Do. do. 4 Mort. Deb. ee eo ee ee Stock * % ee 93 — 955 98 — ont 5 Ы 
900,000 Henieys | (W. T.) Telegraph orks, Ота... .. .. .. ..| 6 % [209% [15% | 11 — 12 ll — 12 ny | .. 
200,000 que ee Фе 6 ee ee eo 5 — 54 xd 6 — ха 574 ee 

45,900 Do: do, ort. Deb, Stock — ..  ..|Btock| .. ч .. 107 II xd 107 an 1d ке 
60,000 | India-Rubber, Gutte-Percha & 90067800 Y Works js es T 10 10% | 10 96 xw 18$ — 193 184— 194 85 . 
800,000: Do. do. 4 96 In Mort, Deb. 100 as Ба m 100 —108 100 —108 са F 
87,500 Liverpool Overhead Railway, Ord. e. ө» оо өө 10 14% 14% vs 813— Sti $}i— d vs T 
10,000 |! Do, do, Frei. d io pl.. . 10 age i: ai 10 — 1 10 — 1 " | 
87,850 papal Constroction end Maintenance.. 19 20% | 90 % |W% 35 — B^ 84 — 87 85 p 
160,0001 . 4% Deb. Bds., Nos. i to 1, 500 кеа, 1900 100 ee V is 101 —104 101 —101 es ws 
660,000: | Waterloo & City Railway, Ord. Stock e е eo оо | 100 8 96 84% Bi% t6 — 89 t6 — 8) P T 


A period f nine months. | Quotations on Liverpool Stock Excbange, | Uniese otherwise stated all shares are fully paid, 4 From Manobester Share List. 
. ee ne 


Bank rate of discount 3 per cent. (April 81st 1904). 
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SHARE LISTHOF ELEOTRIOAL COMPANIES (continusd).— ELECTRICITY SUPPLY COMPANIES. 


Btock Closing Closing Business done 
тоюм МАМЕ, or | Dividends forthe | Quotations tions | week ended 
Share, 203 1709 Aug. 3lst. Sept. 7th. | Sept. 7th, 1904, 
90,000 | Brompton & Kensington Eleotrio Light В 1 to 30,009 % 645 PET | 10% 10j— 11 163— 11 tee | 
romp п ens во 0 up., Ord .$ ee EE 
$0,000 Do. 7% Oum. Pret is Б d ж S. 101— 101 10.— 10 . us 
950,000 | Central Electric Supply 4 AF. Deb. Stock .. EET 100 as em. 106 —109 106 —109 : oe 
60,000 | Charing Cross and, Strand 8 Supply T Б 110% [109 во 72— 5 273— Ві 845 L 
70,000 ~ Goa, it Cum. Pref, ee 6 ee 65 = oe Б Б і 58 ee 
40.000 Bo. 40. „ City Undertaking 44% Cum. Prei. б "Ec Үл. 4i— 6 4i— 5 44338 
40.000 Do. i do. 1908 ee ae ee 5 oo mos E dh. 4 = 5 4 5] ee ee 
960,000 Do. г do. 4% Deb. Stock Бей, T ге ..| 100 as ` ч...” 102 —101 109 —104 
44.486 "Chelsea Electricity Supply, а. ee oe oe 6 4 % 44% ' 530 7 63 613 
150,000! Do. do Deb. Btock Red. . ©» .. | Stock |... д и .. 106 — 109 106 —109 ° z T 
70.695 | City of London Electric Lighting, Ord. 40,001—110006 — .. .. 10 6% | 6% | 59% 101 — 103 101— 103 log | 10 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 We. ves 10" Vs zi E 18 — 14 18 — 14 oo 
«400,000! Do, 6 % Deb. Stock, Bcrip. (iss. at 115) all paid - n es ie s 190 —125 190 —125 гз РА 
900,000 Do. 44% 2nd Deb. Btock, Prov. Certe., all paid .. ax 100^ 88 - ul 102 —106 102 —105 vs a 
40,000 | County of ‘London Electric Lighting, E 1—40,0 0 10 4 96 4% 4% 74— fà 7à4— 83 8⁴ 8 
90.000 Do. do. do. 6 96 Pref., 40,001—60,000. . 10 es к 11 — 12 ni 12 à 
400.000! Do. do. 4 Deb. Stock .. ‘<a we n" СИ ae ‘a sig 105 —108 105 —108 . .. 
950,000 Do. do. 4 9nd Deb. Btock ee ee ' ee ee Stock oe oe ee 101 —104 101 —104 ee oe 
60,000 | Edmundson's Electric Corporation, Ord. Shares DD: 6 196 | 79$ | 7 6 — 6} 6 — 6 бук 60. 
80.000 De do. 6 Cum. Pref. е ee ee ee ee ee 6 — 61 6 — 61 643 65, 
140.000 do. 4 lst Mort, Deb. Stock ee 100 eo ee oe 104 —107 104 —107 105 ae 
91,000 Kensington and Knightebridge Electric Ord. T 6 |10% 10 1296 12 — 18 12 — 18 . T 
90,000 do. 4% Debenture Stock .. | Stock ši vė кы 102 —105 102 —105 ee oe 
110,000 | London Electric Suppl; Corporation, Limited, Ord. .. as ee 8 T m oe 1 2 14— 2 oo 
49,840 Do. do. 6 % Pref. 8 ee ee oe 5 — 53 xd 5 — 53 xd 53 өө 
860,000! Do. do. do, 4 96 1st Mort. Deb. Stock Red Stock 5% 3 Fa 96 — 99 96 — 99 974 
100,000 | Metropolitan Hleotr is Supply, 1 to 100,00. > 10 68% | 11% | 83% 154— 1 16 үк 16 
71,106 Do. do. Ma Cum. Pref. 1—71, 106, #8 paid $a b vix s Us 58 — 58 — 557 
$30,000! Do. do. 2105 Ist Mort. Deb. Stock sa RE ©з - ә E 109 —118 110 —115 г és 
950.000! Do. do. 84% Mort. Deo; Stock Red  .. Stock vs E А 96 — 99 96 — 99 „ oe 
18555 Nonini Hill Electric Lighting PIE ea si oe es 0 6 2 6 5 6% 14 — 15 M — Th T "s 
L] $. ames' an a ec 0 g $, Ота ee ee ee * 1 1 14 14 153 44— ee oe 
90,000 Do. do. do. 1 9 Pref. 90,081 to 40,080 b 4 4 is "m 9 а— 9, T . 
E 150,000! Do. do. do. 84 Deb. Stock Red ee 100 oe oe ee 97 —100 97 —100 oe ee 
12,000 Smithfield Markets Eleotrio Bupply, Ord. - vs a 3 6 is 9496 4 96 91— 83 23— B РР T 
60,000 Do. do. do. 4% Deb. Stock oe oe Btock oe ee ау 83 — B8 83 — ER use es ә, 
65,000 | South Tandon Electricity Supply. Ord. se We. ws 6 m 12% 8% 8j— 4i j— 4i 472 44 
100,000 | South Metropolitan Electric pare end Power, Ord. - ec T 1 d Hn ө 1— 1 1 eo - 
50,000 Do. P ve ae ee i ee oe ee 11— 13 ха 1 = lj xd 5:9. ee 
100,000 Do. 4396 Ist ‘Deb, Stock Н Vs .. | 100 js ay ae 103 —107 105 —109 107 ec 
80,000 Urben Electrio Supply, om ee oe 0 0 ee ee 6 ee ee ee 47— 6 у 51 4 e 
80,000 Do. 6 % Cum. Pref. ee ee eec, ee ee 6 ee eo oe 41— 43 5 ө” ыы 
110,000 Westminster Eleotris ‘Supply, P oo oo өө m 5 104% | 19 96 | 184% 124— 18 124 — ui 124 12 
98,141 Do. do. 536 Cum. Pret. oe ee ee ee B ee ee ae 6 — 6 — 64 е 
» * Nubject to F to Founders Shares. t Uniess other otherwise : atated all ill shares res are fully paid. n 
MARKET QUOTATIONS. Wednesday, September 7th. 
Latest Week's Latest Week's 
CHBMICALS, &o. Price. Ino, or Dec. A, METALS, éo. (continued). Price, Deo. or Ino. 
в Acid, Е areoblotie e. per cv. 6/- vs g Copper Sheet os 0» per ton £70 e 
a LT] Nitric ее oe Фе рег ewt. 227 ee g [I] Rod. ee per ton £70 $$, 
a n Oxalic.. M 9 per cwt, 82 / “з е 5 (Electrolytic) Bars per ton £62 oe 
а „ Sulphuric T oe .. рег cwt, 6/6 ee © 55 н веш .. рег ton £18 T 
a Ammoniac, Sal ee рег смі, 43J- oe 9$ n» " Rod .. рег юп £72 T 
a Ammonia, Muriate (orystal .. рег ton £88 10 oe © y " H.C. Wire per lb. 7d. - 
а oe ee per ton £80 ee / Ebonite Rod ee ee ee per Id. 8/8 ee 
e Bleachin powder . 8 x per ton £4 10 is f Sheet i EP ee per lb, 8/- ub 
a Bisulphide of Carbon . per ion 415 m n German Silver Wire .. . Per Ib. 1/6 T 
e Borax oe ee per ton £18 . ee h Gutta-percha fine. eo. ee рег Ib. 85 0 
a Benzole y 90 e A .. per gal. 77 i» h India- rubber, Para fine .. .. per lb, 4/11 to 5/- ee 
a ec v .. per gal. 56 T $ Iron, Charcoal Sheets .. .. per ton £18 e: 
a Copper 99849 эс» T .. рет ton #19 i $ „ Pig (Cleveland warrante) per ton 48/3 6d. inc. 
a Nitrate os »e рег ton £30 T 4 „ Forgings, according to sise рег ton From £11 ec 
а „ White Sugar e. per ton £81 ге $ ,, Scrap, heavy per ton 4% to 60% ee 
а Meth N oo ee „ рег gal ui^ ee L| " Wire, galvanised No. 8 .. per ton £9 15 ee 
a othyla pi ee per . ее 
а Naphtha, Solvent (90% a “iee С), per gal, 5/6 v» # Lead, English Ingot * ver ton £12 ux 
e Potash, Bichromate, in casks .. per lb. Bd. T 9 Sheet e. per ton £11 178. 6d. T 
е " Caustic (75/809). i .. рег ton £94 ds = Manganin Wire No. 98 .. . per lb. 8/- T 
а Bhellao e e per ot. 210J- oe g Mercury per bot. £7 15 .. 
е Sulphate of Magnesia as . рег ton £4 10 s d Mica in original cases) small .. per lb. 6d. to 1 / ee 
а Sulphur, Sublimed Flowers .. per ton £6 10 = d n " „ medium per lb. 2/6 to 4/- ee 
a " Reoovered ss .. рег ton 85 10 "T d 5 large .. per lb. to 8/6 T 
a i Lump .. ta .. per ton 45 еа Р Phosphor Bronze, plain castings per lb. - to 1/23 T 
a Soda. Caustic (white 70 96) . per ton 810 16 T P н rolled bars & rods per lb. 1/- to 1/8 ee 
а „ Crystals T „. per ton 48 ee p н » strip & sheet per ld. From 11 T 
а „  Bichromate, casks.. .. per lb, яа. ee o Platinum m e. per os, A m 
e Silicium Bronze Wire .. per lb. 9d. to па. T 
| í Steel, Magnet, acc’d’g to desc pn per ton 858 T 
METALS. &o. „ „% in bens £16 10 440 s 
» Aluminium Ingots, in ton lots .. per ton 2180 = „ Tin, Blook k.. e per ten | {2214810 ] шо. 
b " Wire, in ton lots .. per ton £168 ve , » Fol .. . per lb. 1/6 .. 
b Sheet, in ton lots .. per ton £166 ME Wire, Nos. 1 to 16 .. .. per Ib. 1/64 4d. deo. 
b Babbitt’s metal ingots .. per ton £48 to £180 ae р White Anti-friction Metals 
с Brass (rolled me 9" to 19") basis per lb. 64d. Les ' „% White Ant brand . per ton 648 to 269 oe 
c „ Tube (brazed) T .. per lb. de we і Yarns, 2/108 Grey Cotton, on sp'!s per 1b. Bd. Mn 
€ ?1 010 drawn). . ее рег Ib. 7 d. ee } [I] 6 lea. Flax ae ee per lb. . oe 
с 97 Wire, bas es @e per Ib. 914. oe j 99 8 р! 10 lbs, Russian ee per Ib. Ф ee 
с Copper Tubes "тө; ie . per lb. 93а. FR f „ 10 lbs. Russian, single .. per lb. ee 
е » (solid drawn) .. per ld. dad. ix j 180 Ibs. Jute rove .. per ton £11 T 
с Сор] т Bara (beat selected ner ton £70 А T ine. hs Nine Mentamne tna Y ner ton £95 К 


Kcu 1 Iac Daedalus iau ена КОӨ, .. yy „гын... жы Кон A ado bera udo з IP DNA, сы эшне ы йы ыгы шшш 

Quotations dig by Messrs.:—a G. Boor & Co.: b The British Aluminium Co., Ltd.; e Thos. Bolton & Song., Ltd.; d F. Wiggins & Bons.; в Frederick 
Smith & Co., dia-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward Till & Co.; € Bolling & Lowe; j Walter E. ET and 
Co., Ltd.: k Morris Ashby, Ltd.: т W. T. Glover & Co., Ltd.: n P. Ormiston & Sons ; o Johnson, Matthey Сон & Co., Ltd.; р The Phosphor Bronze Oo., Lid 


— — 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC } ‘FIC RETURN 8. 


2 — — 


- Week | Receipts for | No. Miles Week | Receipts for No. Miles 
Locality. ending the week. wks. Total to date. open. Locality. ending the week. wis. Total to date, open. 
ER £ £* £ £* vol, OR E | Fr £* £ &* 7 
th xi ee ug. — 22. == ast Ham .. n» == 1 
Birmingham Sep. 8. 5179 | — 22 36 193263 | 411,879 — |Z| Glasgow „ 9 186.026 41401 | 15 | 195,769 | +12,508 | T14 |+ 
Blackburn .. 92 » 21 1,026 | +235 22 22,557 | + 2, 1 — ( Halifax (2 weeks) . .| Aug. 24 | 3,258 | +174 | 21 83,055 + 2,460 | 88 |n 
Blackpool „ » 1| 2231 | 4618 | 21 | 80,892 + 4,108 — 8 Huddersfield Sep. 8| 1,469 | +964 | 22 - — |98 | — 
„ —Fleetw'd „ 8| 1460 | + 95 9 14.016 — 40| 71 — [Е Hull » e| m B | 2800 | +453 | 22 48,721 | + 6,058 18 — 
ваба chm c Pneu re ui - Eme ee т-а нн = ED 
olton ; e. А ,B41 — 3. + — swio А Sep. = 2 1 me = 
Bournemouth . Aug. В 1,465 | + 595 26.567 — 10$ | — 8 Isle of Thani. » a 990 КЕТ 85 1 + Шш 10 А ИС 
в аа! а ee е. [I] 4 4,458 + 21 101,322 417,628 50 ване, Leeds. ee ee , t -— [] + (] 
Brighton ЖР .. | Sep. 4| 1,280 | +173 | — 25,182 — 9 |— 8 Liverpool vs zs Aug. 27 | 10,411 | + 11 | 35 | 361,869 711.785 103 | — 
Bristol ara s » 2| 5,94 | 4205 | — — — 28 | — [ London С.С, .. Вер. B | 13,709 |42977 22 281. 181 458,026 | 463 th 
: Devonport Aug. 96 629 | +147 | 34 18.310 + 3,0988| 5 — |р Manchester.. . . Aug. 27 | 12,485 | +804 21 | 268,797 | 4 10.877 |1874 41 
& Dudley Sto rb'ge » 26 9165 | + 7384 29,756 | 1,155 1 — |9| Newcastle .. .. Nep. 8 | 8,056 + 261 — — = 17 |— 
gate henn е AM 26 930 — 2434 30,868 | + 1,349 | 1 + 1 Portsmouth .. Aug. 27 | 2,673 | 4200 | — 47,038 | + 4,183 | 144 | — 
Gr'n'k—Pt. Glsgw 1 26 65 | — 15 | 34 19,557 + 937 76 | — |2 Salford is | „ 29 | 4,295 | +460 | — 90,078 | + 6,769 | 30 is 
Oldham—Ashton » 20 616 | + 6 34 18,766 — 890 в | — g Sheffield .. Sep. 4| 4.810 | +107 | 28 | 110,005) + 2,675 | 88 T4651 
с Potteries 5 ss » 2R 1,595 + 16 | 34 57,869 | + 4,988 » 2} | — 2 Southampton ool » 11.115 — — 2n { 138 e EH 
e Eu Staffs.  .. $i r 716 --371 и 188 = 12015 214 | —3 * e x ang: 2 690 н 1 а anon : M CAP m 
2Wolverh ex 10 2 61 + 8 ; 01 — 2 Sunderland .. «a p. 57 А A 188 89.44 
olverhampton.. 1 26 424 | — 484 13,3911 — 911 +8 Tyneside  .. . Aug. ЗІ 448 | + 89 35 13,665 | + 2, : 
& Yorks. Wool Diet. T 2 mus + 95 a 17 + 8,161] 6 — à p AT 15 - Sep. i S ыз 51 23,870 — pis = 
iscellaneous .. 75 97 — 22,6 — — |= verbampton .. Aug. " +282 | — = = : == 
Bumley .. .. | Sep 3 1.17 | 4278 — — 103 |+99 |$ Con. Londok Rly... Вер. 8 5,601 +109 | 9 52.182 — 1,957| 6 | — 
Burton-on-Trent . „4 $83 | — 11 223 8.858 — — |j. City & 8.Lon. Rly.  , 4 | 2439 | + 24 | 10 | 23,206) — 1,067, 6 | = 
о & Due [50 $14 en | es las.) wel ташташ ble N. and. City Ry Bly. EAE AP 284 ai 
am 0 EP — + — ° ‚ап ug. , = L) cy ws 
Cork .. T oe w 1 568 | — 66 | 35 16.458 | — 2,128 | 9:69 | = L'pool rera H Bir. Bep. 4| 1,594 | —120 | 10 16,968 | - 271 4 +h 
Dover ie ‚ B 945 !— 95 R5 7.8121 — US! А | — Марвет Railway „ R)! 1408 ! ALIWI A 12.922 | + 646 — 
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METAL MARKET. 


Flactuations in August. 


Aug. 234 5 8 9101112151 
£25 


£15 


60/- 
89 / 
58r 
57/- 
56/- 
55/- 
54/- 
53/- 


J 
TTT 
I 

Hi 


| V 
— 


TIN. 


61718 19 22 23 24 25 26 293031 


- LEAD (ENGLISH). 
AUG. 2 3 4 5 8 9 101112151617 18 1922 23 24 25 26 293031 


ең; fat 


3458 9 101112151617181922 2824 25 26 293031 


—  COPPER (G. M. 83's.) — 
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STEAM TRIALS ON WILLANS CONSTANT 
THRUST ENGINES. 


(1) At Porras Evectaicity Works. 


On April 5th steam trials were made at the Poplar Vestry Elec- 
tricity Works, where Mr. P. N. Hooper is the chief electrical engi- 
neer, on one of the 500 xw. Willans engines recently installed, with 
а view to ascertaining the commercial efficiency of the Willans- 
Mather & Platt steam sets under working conditions. 

The trials were carried out under the supervision of Mr. P. N. 
Hooper by representatives of Messrs. Willans & Robinson, Ltd., and 
Messers. Mather & Platt, and are of considerable interest at the 
present time, as showing the results obtaiuable with this type of 
engine under working conditions with only а moderate amount of 
superheat and with a comparatively poor vacuum. It will be noticed 
that at full load, with а vacuum of 25 in. in the engine, and with 
25° of superheat only, а total steam consumption of 18 64 lbs. per 
Ew. was obtained on one trial, and 19 52 lbs. of steam per kw. on 
a second trial. 

This means that the mean of the two trials was about 19 lbs. of 
steam per KW., or about 111 lbs. of steam per r.H.P. It will be con- 
ceded that these results are very good, considering the conditions. 
It is unnecessary to emphasise the fact that with bigher degrees of 
superheat the steam consumption would have been considerably 
lower, as this engine benefits to an abnormal extent by the addition 
of superheated steam. The exhaust steam from the engines was 
collected and condensed in a tank mounted on a weighbridge, 
which was measured at definite periods. 

The electrical instruments recording the output of the dynamo“ 
were of the Weston standard type, and were calibrated by an in- 
dependent authority after the tests. The results in the tables here- 
with are corrected to allow for an error in the instruments which 
were found on calibration to be reading rather high. 
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(2) Ат BAR UR Evecraiciry Works. 


On May 14th, 1904, similar tests were carried out at the Black- 
burn Corporation Electricity Works, where Mr. A. 8. Giles is the 
chief electrical engineer. The tests were made with a view to 
ascertaining the commercial efficiency of the 750-kw. Willans steam 
dynamos recently installed in conjunction with Dick, Kerr & Co.’s 
10-pole continuous current machine giving an output of approxi- 
mately 1,600 amperes at 500 volts when running at а speed of 160 
revs. per minute. | 

Tbe trial uoder consideration at the present time was made on 
engine No. 3,416 by representatives of Mesars. Willans & Robinson 
and Messrs. Dick, Kerr & Co., under the direct supervision of Mr. 
Giles. 

The steam consumption resulte, which are given herewith, are the 
mean results of three separate trials, which, considering the poor 


BrLaCKBUBN TRIALS. 
Result of. Three Trials on 750 КИН”, 3- V. Willans Engine, No. 3,416. 
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vacuum vrevailing, viz, 22", aud the moderate degree of superheat, 
vis, 112? F., are distinctly good, being 18:34 Ibs. per xw., say, 11°05 
Ibs. per 1z.P. The steam consumption was obtained by measuring 
the water into the boilers, the tank used, which belonged to the 
station, being calibrated before the trial against a properly cali- 
brated tank. 
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г The instruments were of the Weston type, calibrated against 
standards before and after the trial. 

At the present time engineers are interesting themselves to a 
considerable extent in results which are being promised with 
steam turbines, and consequently the two rerults given above will 
be of interest as showing what is possible with reciprocating 
engines, even in the smaller sizes. | 


THE WESTINGHOUSE OIL SWITCHES FOR 
HIGH-TENSION CIRCUITS. 


Ws illustrate herewith a high-tension switch which may be 
operated electrically by sending low-voltage currents through 
one or the other of two solenoid and plunger systems; 
the effect of the one being to bring the high-tension con- 
tacts together, and that of the other to separate them. Matters 
can also be so arranged that any excess current in the high- 
tension circuit will actuate the solenoid switch, and so throw the 
main switch off, aud the appliance then becomes a circuit-breaker 
as well. Indeed, owing to its electrical operation the apparatus 
may be made to switch on automatically when the full voltage is 


attained, and to switch off with reverse current or excess-current 


operation, and neither of these will interfere with ite being worked 
by band. 

A three-phase switch is shown in its open position in fig. 1, 
and it will be obvious that a switch may be made with any 
required number of poles. The construction is briefly as follows :— 
The fixed contacta consists of elotted sockets mounted in cylindrical 
porcelaiu insulators, short pieces of insulated copper rod being let 
in at the currogated top ends of these insulators and secured to the 
sockets. These pieces of rod are bent at right angles, and are 
fitted with sweating sockets to take the ends of the main 
cables. Each pair of insulators is mounted on and “ bab- 
bitted” into a cast-iron frame, which, in its turn is sup- 
ported on special insulators from the underside of a slate or 
stone slab. This frame also acts as a support for the oil chambers, 
as will be deecribed later on in connection with fig.3. The moving 
contacte consist of a couple of conical plugs mounted at the ends of 
& copper cross-bar, the latter being carried on the extremity ofa 
stout wooden rod. Іа the present case there are three such rods, 
which are fixed respectively at each end and at the middle of a cast- 
iron cross-arm, which serves to keep them the proper distance 
apart. When this crose-arm is raised, it brings the movable and 
fixed switch contacts together. The middle of the cross-arm is 
pivoted to the end ofa double-armed lever, which, in ite turn, is 
hinged to the end of a second lever, which rocks on a pivot secured 
to the cast-iron base on which all the upper parta of the mechanism 
are mounted. "This base is fitted on the top of a thick elate or stone 
slab. Pivoted to the sides of the central iron support is another 
double-armed lever, the long ends of which are joined to the middle 
of the first-mentioned double-armed lever. The short ends of this 


lever are quadraut-sbaped, and each supports a stout iron core hang- 
ing in the hollow of ап ironclad solenoid. If, when the mechanism 
is in the position shown їп the figure, a current be sent throuzh the two 


Fig. 2.—A Row or ErnEOTRICALLY-OPEBATED OrrL-BRBAK SWITCHES, AS FITTED IN 
THE SuB-BSTATIONS OF THE ELECTRIFIED SECTION oF THE NonrH-EASTEBN RAILWAY. 


solenoids, it will be evident that the cores will be sucked down into 
the latter, and that the whole system of levers will be actuated ia 
such а way as to bring the cross-arm up to its topmost position and 
the switch contacts together. The action issuch that the end of the 
stroke is completed very smartly, so that there is no doubt about the 
full engagement of the switch contacts. A short but strong helical 
spring at the top of the fixed support servesas a buffer to take the 
upward blow of the crosse-arm; and the whole systemiwhen raised is 
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Fic. 1.—ELECTBRICALLY-OPEBATED OIL-BREAK BwITCH. 
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Fic. 3.—MeEtTHOpD oF Fixina ÉLECTRICALLY- 
OPERATED OIL-BREAK SWITCH. 


held up by two links which form a stiff and rigid toggle, thus doing 
away with the necessity for keeping on the current in the solenoids. 
There is clearly no limit to the dimensions of the break, and, asa 
matter of fact, the standard sizes of this switch are adapted to deal- 
ing with all pressures up to 22,000 volts; the current-carrying 
capacity of the highest pressure switch being 100 amperes per pbase, 
while switches for lower tensions are adapted for proportionately 
largericurrents, 
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The switch being closed, a tap with a hammer on the lower links 
of the toggle joints mentioned above, would break the snpport and 
allow the levers and cross-arm to fall by gravity, and so open the 
switch ; the shock of tbe fall being eased by the short helical spring 
at the bottom of the central support and by tbe two long springs 
attached to the enda of the quadrant levers. The knocking off" 
of the switch, however, is effected electro-mechanically in the fol- 
lowing way :—Pivoted to a support on the base is a short cross-bar 
with three arms, two of which point upwards and terminate in 
hammer heads, while the other is almost horizontal and has a core 
limited to it, this core hanging down inside a small solenoid and 
below its centre. Thus, when the solenoid is energised the oore is 
sacked upwards, and the hammers are thereby made to strike the 
link supports, and go cause the switch mechanism to fall to the 
“off” or “open” position. These hammer heads can be best seen 
in fig. 1l, and in both figures it will be noticed that the lower parts 
of the link supports have counterweights attached to them. 

Current for operating the solenoids may be derived from the 
station exoiter uits, from secondary coils, or, if need be, from a 

battery. Their windiogs may be arranged to suit the 
available pressure, the usual practice being to wind for a pressure 
of 125 volts. Thetwo large solenoids are connected in parallel, and 
the actuating switch is a two-way one with “off” position, which 
sends the current either through the pair of pulling-on solenoids or 
else through the release solenoid. hen once the switch is closed 
or opened it is not necessary to keep the actuating current on. 
Projecting from one of the link support counterweight arms isa 
stout pin which works a rocker attached to a small two-way switch 
fixed just in front (fig. 1), this switch being connected to operate 
an “on” and “ой” indicator fixed on the distant switchboard, and 
so show at a glance the position of the high-tension switch. This 
arrangement generally takes the form of a Јашр and an electro- 
magnetic indicator connected in parallel, the former serving to show 
the position of the switch at a distance, and the latter acting as a 
check upon the lamp in case of the breakage of the latter. 

It is obvious that tbe main switch may be fixed at any distance 
from the actuating two-way switch and the indicator, which are 
generally fitted adjacent to one another; and it is also clear that 
the actual operating switchboard will be of the lightest possible 
description, and perfectly safe to kandle. Fig. 2, for example, 
shows a number of these switches as fitted up in the sub-stations of 
tbe recently electrified section of the North-Eastern Railway; a 
bank of Westinghouse transformers being seen in the foreground. 

In regard to the method of isolating the poles of the switch, and 
the oil immersion of the switch contacts, the details of this are 
shown in fig. 3, where it will be seen that each pole of the switch 
is contained in a separate fireproof brick chamber with removable 
fireproof door. Further, each set of pole contacts is closed in by а 
stout galvanised iron oil chamber, the interior of which is thickly 
lined with cement in such a way that there is just.room for the 
switch beam and croes contact arm to pass up and down, the former 
effectually separating the two sockets when the cireuit is broken. 

Fig. 3 shows one pair of switch contacts enclosed in the oil 
chamber, and the other with the oil chamber removed; the method 
of fixing being such as to enable it to be unshipped with little 
trouble. The oil chambers are provided with oil-level indicators, 
and with outlets for emptying them. The short lengths of rod 
which have already been mentioned as passing out of the top of the 
switch socket insulators are carried throagh special insulators let in 
the wall of the brick chamber, and the connection with the mains is 
made outside. An overload release relay is shown fitted to the front 
of the switch mechanism in fig. 3, but it is now usual to fix such 
devices on the operating switchboard. 

The dimensions of a switch fitted up complete, as depicted in 
fig. 3, are approximately as follows:—Height from floor level 
overall, 7 ft. 8 in. ; overall width of the set of three chambers and 
brick work, 4 ft. 1 in.; internal height of brick chambers, 4 ft. 6 in.; 
internal depth of brick chambers, front to back, 1 ft. 10 in. 
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THE BUSINESS SIDE OF ENGINEERING. 


By ALEXANDER C. HUMPHREYS, President of 
Steven's Institute. 


Tux engineer, to be practical, must be trained in business methods. 
The use of the word practical in qualifying the word engineer 
should be considered redundant. It should be understood that a 
man is not an engineer unless he is practical. Bot, unfortunately, 
the use of the word in this connection is found to be nccessary. It 
is again unfortunate that the word practical, as thus used, is not 
always employed in tte гате sense. Sometimes it is used to dis- 
tinguish between the rule-of-thumb engineers and the educated 
engineers who may be practical in fact; and sometimes it is used 
to distinguish between two classes of educated engineers, those able 
to practically apply what they know, and those who cannot render 
effective what they do know. . . . The man who is qualified 
in pure science, but has not had the experience to enable him to 
put his knowledge into efficient practice, cannot claim to be an engi- 
neer. On the other hand, the man whose. lack of knowledge of 


* Abstract of an Address delivered before Sibley College, Cornell 
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current science prevents him from doing anything except rule of- 
thumb work cannot be considered a practical engineer because his 
practice is almost sure to be faulty unless it is confined within 
the narrowest of limits; and when withia those limite, dis- 
coveries may at any time be made which will render that practica 
obsolete. He may be a mechanic or craftsman, but he is not an 
engineer. 

The engineer then must be qualified to Apply through the 
craftsman, the mechanic, and the labourer, the known laws of 
nature as applicable to his particular branch of engineering and as 
further disclosed to him from time to time by the man of science 
and research. 

Would even tbis be sufficient to qualify & man as a practical 
engineer? Not unless his engineering plans and designs take full 
account in each case of the limiting commercial conditions, and not 
unless his practice is found by comparison to be efficient and econo- 
mical. It is because men claiming to be engineers have been so 
often found to be inefficient and uneconomical in their practice that 
business men are inclined to discriminate in favour of so-called 
practical engineers, and against so-called theoretical engineers. In 
such cases we find the term theoretical engineer used by way of 
reproacb, because the one using it fails to recognise that work which 
is to be done in advance of an established practice must be based 
upon theory, and fails to see that a man should not be reproached 
for following a theory—but he should be so reproached only when 
he acts upon a partial or incorrect theory. 

And here is where the practical ability of the engineer first is 
employed; namely, in the fitting of a correct and complete theory 
to the work in hand. In each case theory and practice must be 
adjusted with regard to each other. To-day the engineer must aim 
at a high degree of efficiency ; he must not employ bis power waste- 
full. He must go farther; he must develop the maximum of 
efüciency from the minimum expenditure of capital, all things 
considered. 

Then to be efficient—that is, to be practical—in the management 
of important engineering work, the engineer must be qualified by 
training and experience to conduct his work in conformity with 
commercial conditions, limitations, and methods. Unless he knows, 
understands, takes advantage of, and guides himself by, the estab- 
lished usages of the business world he must of necessity waste energy, 
time and money, and so suffer from the competition of thoso who 
are better equipped. 

I hope you men will be inclined to criticise me for taking so 
much time to establish this point, for the reason that you have no 
desire to disagree with me; but from my past experience with 
engineering students, I can hardly hope that you are all yet pre- 
pared to believe that the engineer needs to be trained in business 
conditions and methods. 

In this connection, let me quote one paragraph from a recent 
lecture by Mr. W. M. McFarland before Sibley College:— 

Тһе machinery for waterworks pumping engines offers a field 
for consideration of the commercial aspect. If the pumps are 
located in a district where coal is very cheap, it is easy to see that 
elaborate refinements to secure great steam economy may ropresent 
& financial loes, while, on tbe contrary, where coal is high, it pays 
to get the most economical machinery. In other words, the engineer 
when scheming his general plan of machinery, ought to make up 
comparative statements which would include not only the cost of 
fuel, but the interest on the first cost and allowance for deprecia- 
tion, repairs, &c. The machinery which represents the lowest 
aggregate ef these annual costs will b» that which is best to use." 

All this is self-evident as stated. 

Bat, unfortunately, too many engineers lose sight of this trath 
when the necessity for ite application appears, and many others who 
are prepared to acknowledge that such commercial limitations and 
conditions should be carefully considered, find themselves, by reason 
of inexperience in the matter of business methods, incapable of 
patting into effect the truth which they accept. 

I have frequently met this weakness in my young engineering 
assistants. 

І shall now speak to you of the necessity of an engineer being 
qualified to take cognizance of commercial limitations and condi- 
tions through his acquaintance with business methods. . . . In 
nearly all engineering work, and y in the operation of 
industrial works, it is necessary to meet intelligent competition. 
This means tbat we must be constantly on the lookout for improved 
and more economical methods of preduction. If there isa chance 
for improvement we must discover it and avail ourselves of the 
opportunity. 

But how shall tbis be done if we concern ourselves only with the 
resalts as to product and cost, and we do not keep accurate, detailed 
record of the work step by step. We may quite readily, perbaps, be 
able to find the final cost of a complete piece of work—though even 
tbis is [too frequently neglected—but we cannot learn tLe cost of 
each step of the work except by a system of account-keeping adapted 
to the particular work in hand. "Unless we can by analysis of such 
a detailed account of cost determine with accuracy the cost of each 
step in the process, how shall we discover the wasteful steps ; and 
if we do not locate them, how can we correct them ? 

But, you may reply, this can all be left to competent accountants. 
So it could be, after the competent accountants are found. Who 
shall say that they are competent? If you were the manager of a 
manufacturing establishment, would you be prepared to take an 
accountant on faith? The other employés you would expect to 


select through the exercise of your trained judgement. The © 


managing engineer does not need to be an expert book-keeper, but 
he does need to have a knowledge of the principles of accounting. 
He should be able to direct, or, at least, intelligently criticise, the 
accounting methods followed in the keeping of his concern's records, 
This is a matter of vital and final importance. 
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In connection with shop cost-keeping and the determining of the 
makeup of tbat important account sometimes called profit and loss 
and sometimes loss and gain, one very important feature enters in 
with nearly every business, namely, that of depreciation. 

Many a concern has gone along serenely paying out dividends in 
ignorance of the fact that they were not earned; the fact being that 
these dividends were paid from capital because depreeiation had 
not firat been covered from the earnings. 

Many a concern which shows a profit for a given period would 
show & loss if the statement of assets and liabilities were corrected 
to show the reduced value of the plant, accounte receivable, bills 
receivable, goods in store, partly manufactured goods and raw 
material. 

Again you say, this is all business judgement and common sense 
and does not require a knowledge of accounting to enable one to 
exercise a wise control. But bear in mind that the record of all 
facts will appear in books which are kept by methods unfamiliar to 
you, and you cannot, therefore, consider them first hand. I am 
only arguing in favour of the engineer having such a knowledge of 
accounting that he can intelligently consider an accountant's state- 
ment. 

Let me say I am not expressing opinions; I am speaking from 
& wide experience in the management of industrial properties and 
in the conduct of a large business in constructing and consulting 
engineering. Many a time I have reluctantly been obliged to decide 
not to promote some junior engineer because he could not, or would 
not, see that the engineer must also be competent as the man of 
business unless he is satisfied to remain in a subordinate position. 
Of two men considered, I have frequently passed over the man who 
was the ttronger as an abstract engineer, because the other man 
had the borse sense and business ability to apply his science to the 
best advantage in meeting the conditione from time to time developed. 
Where I have used the term abstract engineer, the custom generally 
is to say theoretical engineer, but I hold that, just as soon as a con- 
crete example comes vp for consideration, the practical engineer must 
be able to establish the correct theory for tte particular ease, and 
in this sense we cannot distinguish between the theoretical and 
practical. As I have before said, the efficient engineer must be 
practical and theoretical. | 

I could, if I bad time, give уоп case after case from my own 
experience, where, in the examination of large properties in con- 
nection with proposed change of ownership, the combined training 
in engineering and accounting has been required to prepare а cor- 
rect statement of values within the time allowed. 

I could give you example after example out of my experience in 
the management of a parent company to show that only by a com- 
bined training in engineering and business methods could the 
system of united and uniform management have been developed 
and maintained. 

There is another feature in connection with accounting which 
should be referred to. The manager must develop the ability to 
intelligently analyse data as furnished from the records and books 
of account. This, by the way, is an excellent training in connection 
with the consideration of the strictly technical side of his work. 

Another line along which the engineer should acquire some ex- 
perience is in that of commercial law, especially in connection with 
the making of specifications and contracts. Engineers would not 
furnish much business for the lawyers if their specifications, con- 
tracts and correspondence were first carefully considered and then 
made to express just what was intended. | | 

And this brings us to another important feature in an 
engineer's mental equipment: a good working knowledge of his 
mother tongue. He should be able to express himeelf clearly, 
correctly, explicitly, and forcibly. If be can acquire some measure 
of elegance, so much the better, but first let him be sure that he is 
expressing without ambiguity what he bas in mind. There will be 
ап additional advantage in steady effort in this direction, for he 
will probably discover, while there is yet time to correct the faul’, 
that his subjects are not yet as clear in his own mind as he had 
supposed. 

1 wish I had time to give you some of the resulte obtained by 
aralysing a year's correspondence of a large parent company to 
determine how much of the letter writiog was necessitated by the 
original or initistive communications baving been ambiguous or 
incorrect. Let me say that the correspondence would have been 
zeduced to lees than one-fourth of its actual volume if all communi- 
caticns had been made coirect and explicit in the first instance. 
Tbe tabular exhibit of the facts placed before those concerned 
materially helped to correct the evil. 

A few weeks ago I was presiding at a conference of engine ers 
in which the subject of consideration was the development of a 
special course of instruction to meet the needs of a certain business. 
Every man in the room stated tbat in his opinion the teaching of 
English was of more coneequence tban the teaching of any other 
subject. Each man had come to the conference with the intention 
of expressing this opinion expecting to have all the others dissgree 
with him. Ав one man put it: "I prefer to have my assistants 
know little and be able to clearly show how little they know 
than to leave ше. in doubt as to what they do know and what 
they do not know." ] 

It certainly will be conceded that the making of correct estimutes 
of cost is well within what should be expected of the engineer. 


The man who after his work is completed studies the book 


records of cost and compares the actual cost, item by item, with the 
estimated cost, is training bimself in the best possible way to make 
correct estimates in the future. And it is very seldom that the 
man who does not understand business methods can prepare reliable 
estimates of cost. It is for this reason that, when engineers present 
their estimates for the performance of some large work, we so 
often hear the bard-headed men of business suggest that as it is an 


engineer's estimate, 50 per cent. or 100 per cent. should be added. 
And too often the engineers by their woeful lack of business ability- 
have furnished sufficient reason for these criticisms, 

There is another practical advantage to be obtained from the 
detailed comparisons of estimates with cost sheets. The engineer 
who во compares his estimates with his results is training himeelf 
to follow the most economical methods in future. 

In my business experience I bad found that the young engineers 
who came to me for employment were not only deficient in know- 
ledge of business methods, but they often found it difficult to believe 
that the engineer should have such knowledge, and some were 
unwilling to so believe even under pressure. Not a few were con- 
vinced only when they found themselves outatripped by their 
fellows of moreopen mind. 

When I began my work at Stevens I found that the first and 
most important step was to convince the students of my classes that 
this subject is one which the engineer cannot afford to neglect. I 
feel that if I succeed in convincing my students on this point during 
their senior year and nothing more, I have saved many of them from 
serious and perhaps irrevocable loss in connection with their post- 
graduate training in the field of practice. : . 

I include in my course, accounting, depreciation of plant, shop 
cost, analysis of data and statistics, and commercial law, especially 
as bearing upon contracts. In connection with work along these 
lines, I weave in, as far as possible, hints as to business methods in 
general, and in particular I try to show the great desirability of an 
engineer making his communications, specifications, &., self- 
ug recent and free from ambiguity. 

feel that if these men can be convinced of the real valug of study 
in this direction they can, with their well-disciplined minds, quickly 
make good their deficiencies in connection with their daily ex- 
periences. But if they obstinately and stupidly refuse to see the 
necessity for this knowledge, they, of course, will remain in their 
ignorance and so be forced to remain in subordinate positions as 
employ és of men of broader mind. There are exceptions, bat it is 
hardly safe for any man to calculate upon his being able by reason 
of exceptional ability to rise superior to rule. 

I venture to prophesy that 95 per cent. of the engineer studenta 
who are now listening to me will witbin five years of their gradua- 
tion, if not before, agree to my proposition. 

I further prophesy that most of those included in the remainder 
—if there be any remainder—will by that time have demonstrated 
tbat their opinions are not of much worth beyond some very narrow 
limits. 

If I were asked to express an opinion as to where there was the 
best opportunity to improve our courses in engineering, I would 
not speak of the neceseity for better equipment to illustrate the 
specialties in engineering so rapidly and so forcibly coming forward 
for recognition, but I would say that the improvement might first 
better be looked for in three directions :— 

1. Greater thoroughness in the fundamentals of mathematics and 
science. 

2. A greater amount of practical instruction in English. 

3. Instruction in the commercial side of engineering and in 
business methods, particularly as upon engineering 
practice. 

Part of this, I have no doubt, sounds very sordid to some of my 
hearers. But I venture to hold the opinion that instruction in the 
business side of engineering offers the best possible opportunity for 
training engineer students in the ethics of their profession. 

I tay this though I am fairly familiar with the arguments 
against the introduction of commercialism into the curricula of our 
institutions of higher learning. i 

I contend that the first point to be aimed at in education is ĉo 
equip the students to be self-supporting and so self-respecting. 

I contend that, in adding instruction in business methods to the 
engineer-studente' curriculum, we are also increasing the chances of 
developing our students as all-round men. А 

It is а decided step in the direction «f true culture if we can lead 
our disciples to look at things from ali points of view, and especially 
from that of the other man. 

It is right, then, that we should point out to the engineer-student 
how he can best do his whole duty to his employer and to the com- 
munity. | "P | 

From my experience as an engineer, business manager and educator, 
I am firmly of the opinion that such a course of inst: uetion in business 
methods as I have outlined increases the technical and practical 
efficieocy of the course, and it greatly iccreases the opportunities for 
the studente to gain in cul' ure. 


THE "ACME" INTEGRATING WATTMETER 
FOR CONTINUOUS CURRENT. 


IN this meter tbe whole of the mechanism is mounted on a rinc 
base, and is thorougbly protected against both dust and possible 
damage by means of an bermetically fitting cover of insulating 
material. ; 

The meter works on tbe motor principle; the lower end of the 
armature spindle runs in a jewel, whereas the upper end is guided 
by a springy brass bearing. 

The armature (6) (fig. 3) is mounted on the armature spindle (3), 
and is magnetised by a stationary pressure coil (9), while it is driven 
by the main current coils (10 and 11), which are al:o stationary,. 
The pole-piece (7) revolves outaide, whilst the pole-piece (8) revolves 


i 
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inside the field coils (10 and 11). Both pole-pieces are situated on 
the same side of the armature 1 (3), and the poles are as close 
as possible to one another. It follows that the armature is practically 
immune from external magnetic influence, and, therefore, caunot be 
maliciously tampered with. 


Fic. 1.—TuHE "AcME" METER; OUTSIDE VIEW. 


Daring each revolution of the armature, the direction of the 
current in the armature coil is reversed only twice. This is not 
effected in the customary manner by means of a с’ mmu ator fixed 
to the spindle and brushes, but by means of a specially constructed 
. commutator. This novel device consists of a laminated commutator 
(1) which rests in two special bearings, and is quite independent of 
‘the armature spindle. Both the commutator brushes (2) are con- 
nected with the stationary armature winding, whilst the current is 
led to the segments through two small contact biades (4) and (5), 
which bear on the pivots of the commutator (1). 
Connected to these is a disk (12) carrying round its periphery a 
number of pins corresponding to the number of segments on the 
commutator. — 


After a semi-revolution of the armature (6), one of the two semi- 


circular disks (13) and (14) engages one of the aforementioned pine, 
rotating the commutator (1) through the width of one segment, 
whereby the current in the armature coil is reversed. - 

Since the reversal takes place at the dead point of the armature, 
its own momentum would not suffice for the operation of the com- 
mutator (1), and consequently a small contact device (15) is fixed 
on the upper pivot of the armature spindle (3). By means of this 


\ 


Fic. 2.—Tnz “ Асык” METER; CovER REMOVED. 


a small electro-magnet (16) is connected. in parallel with the arma- 
ture winding (9) and a portion of the resistance in circuit with the 
latter, when the armature (6) reaches the reversing point. Two 
objects are attained by this means:— 

1. The armature obtains additional motion through the auxiliary 
armature (17), which is attracted by the electric magnet (16) at this 


moment, completely overcoming the dead point, and ensuring the 


proper action of the commutator, as well as compensating for bear- 
ing friction for the half revolution. 

2. In addition, owing to the aforementioned coupling in parallel 
of the magnet coil (16) with the armature winding (9), the latter is 
at the moment of reversal carrying practically no current, so that 
the reversal takes place without any sparking whatever. i 

This additional impulse comes into operation during about опе. 
sixteenth of each revolution. Tt follows, therefore, that the varia- 
tions of friction on the commutator, however perfectly provided for 
in other meters, can have only one-eighth the influence in this 
meter, as compared with meters with rotating-armatures of the 


ordinary type. Moreover, any variations whatever in the contact 
friction of the brushes are absolutely excluded in this meter, because 
in consequence of the aforementioned parallel coupling of magnet 
and armature coil, all risk of sparking at the moment of reversal is 
abolished. It follows from this arrangement tbat no constant 
driving torque to compensate for friction is required in this meter, 
вэ that running on по load” is absolutely done away with. Again, 
the starting of the meter is materially improved compared with that 
of ordinary commutator meters, because the armature rans absolutely 
free during the greater portion of its revolution, and at those points 
where the commutator friction comes into operation, the armature 
receives an auxiliary impetus of such magnitude as to complete the 
revolution entirely without current. 

The recording mechanism is driven by a worm fixed on the com- 
mutator shaft. Any ad verse influence that the recording train might 
have on the working of the mechanism of the meter is excluded, 
seeing that the motion is derived from the commutator spindle, and 
not from the armature spindle. 

The weight of the comple'e apparatus is only 9 lbs.; it consumes 
only about 1°8 watts on a 100-volt circuit, and starts with a load of 
1 per cent. of the full load. The weight of the moving parts resting 
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Fia. 3.—DriAGBAM оғ METER PARTS. 


on the jewel is extremely small—namely, 75 рш.—во that the 
wear and tear and the risk of fracture of the jewel are reduced to & 
minimum, and the bearing friction is also very amall. The absence 
of mercury and of complicated clockwork from the mechanism is 
claimed as an important advantage, while the large armature 
torque and the silent running of the meter are additional recom- 
mendations. 

The“ Асте” meter (type E) is being placed on the British market 
by Messrs. A. & H. Cohen, of 2, Bury Street, St. Mary Axe, E C., to 
whom all inquiries shou'd be addressed. ^ > i 


THE VALUE OF EDUCATION TO AN 
ELECTRICAL ENGINEER. 


Tue forthcoming (November) number of the Journal of the Worcester 
Polytechnic Institute will contain an article discussing the records 
made by electrical engineering gradpates trained at that Institute. 
It is remarked that the value of a thorough education fitting a young 
man for his life work ia no longer a debatable queation. The recent 
report of the United States Bureau of Education shows that a boy 
with acommen school education has practically one chance in 9,0С0 
of general recognition as a successful man in some department 
of human endeavour and usefulness. | 

A high school education increases bis charces of such success by 
about 22 times, while a college edacation gives a young man about 
10 times the probability of success and advancement possessed by 
the high school graduate, or about 200 times the opportunity open 
to the boy with only a common school education. 

While the basis of income which a man may be able to secure is, 
in many respects, a false standard of comparison. yet it is, perbaps, 
as definite a measure of bis worth as any single method at our com- 
mand. For this season, the following data presented by Mr. Dodge 
in his recent Presidential Address before the American Society of 
Mechanical Engineers is of much interest. From carefully pre- 
pared averages, he found that in engíneering work the average un- 
tkilled man at 22 years of age has reached his maximum earning 
capacity of $510.00 per year, which, capitalised at 5 per cent., gives 


488 


THE ELECTRICAL REVIEW. [Vol. 55. No. 1,398, Биртемвив 9, 1904. 


him a potential value of abont $10,000,000. The shop-trained man 
reaches his maximum of $790.00 per year at 24 years of age, while 
the curve of income for the technical school graduate of 10 years’ 
standing is still rising at 32 years of age, when he receives an 
annual income of $2,150.00, which gives him a potential value of 
$43,000.00 when capitalised at 5 per cent. | 
Although this result, as shown by Mr. Dodge, has been criticised 
as being more favourable to the technical graduate than is justified 
in the average case, the accompanying diagram, which has recently 
been prepared from data received from graduates of the Worcester 
Polytechnic Institute in Electrical Engineering, substantiates the 
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лош сати M and тое emphasises the value of a 
orough techni ,8üch as that given h 
RU rar ms Institute. ш Б Э. РОТЕ 
ів diagram shows most completely the financial prospects оѓ 
technical aduates from year to year, As the ч леш of 
Electrical Engineering at the Worcester Polytechnic Institute has 
been established but eight years, there are data available for this 
period only, but during this time a large number of students have 
graduated, and data have been received from a sufficient number 
of them to represent conditions fairly. From these curves, it is 
seen that the average graduate who receives $500.00 per year for 
his, first position after leaving the Institute, rapidly increases in 
val ue, so that, at the end of eight years, he may expect to receive 
an income of about $1,900.00 ; or, if be bas been a graduate student 
at the Institute for one year, his income is shown to average about 
$2,500.00, which, capitalised at 5 per cent, gives him the income 
on an investment of about $50,000.00. By investing five years of 
his time and the cost of his college training, he has, after a few 
years, and for the remainder of his life, increased his income 
earning value by not less than $40,000.00. 
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HOW MESSAGE WIRES ARE GUARDED 
ON THE CONTINENT. 


Tnar looks rather Answerish,” but it is to serve as the title of a 
review of Continental methods of protecting falling telegraph and 
telephone wires from contact with trolley wires, gathered from the 
excellent report by M. Petit, “Ingénieur chef de division de la 
Société Nationale des Chemins de fer Vicinaux, Bruxelles,” to the 
5 general meeting of the Union Internationale de Tram- 
ways, &c." 

In England we have ceased almost to kick actively against the 
system of guard wiring imposed by the B. of T. at the command of, 
and in the chief interest of, the P. M. G. 

It is some time aince we bad an article on the subject, but this 
report will re-awaken public interest. 

M. Petit obtained information from 60 tram ways, and the questions 
to which answers were sought were, roughly, as follows: 

1. What system do you use ? | 


2. Have you used any other? If so, why did you discard it 
. Did the authorities make you гава ы di і 


4. How does the system employed work ? 

5. What is the cost of maintenance ? 

6. Have you had to subscribe to any part of the cost of altering 
telegraph or telephone circuits ? 

8. t form of trolley do you use : the wheel or the bow? 

It is noticeable that Glasgow is the only English (sic) town whose 
opinions were obtained. Whether other towns were naked is not 
disclosed. 

Unfortunately no very definite conclusions as to the comparative 
safety and general excellence of any system can be drawn from 
the replies, which are tabulated at the end of the report. Prac- 
tically the only systems mentioned are guard-wires, disposed 
variously, and the wooden strip with which we used to be familiar. 

We were surprised somewhat to find that the latter device has so 
many adherents—is, in fact, in the majority of 29 to 20 so far as 
the report goes, while of the other 11 tramways nine combine wire 
and wood, and two only are іп the enviable position of having to 

rotect no wires, as these have been put underground, the best place 
or them from every point of view. 

We had supposed that the system of guarding adopted in any 
particular case would have some relation to the form of trolley in 
use—that is to say, wherever the bow trolley is used, guard wires 
would be almost ínnocuous, while inclination would prompt the 
use of the wood strips with the trolley wheel; but there is actually 
no connection at all, so far as we can judge from the table. The 
wheel is used by 46 tramways against 13 for the bow. 

The second question produced some replies which show clearly 
that the authorities of the various governments are by no means 
unanimous as to which is the better method of the two. For 
example, Aix-la-Ohapelle, Bremen, Dresden, Konigsberg and Lins 
began with wires, and were forced to to wood strips 
(réglettes), while Barmen and Erfart started with wood, and had to 
put up wires. 

The answers to the fourth question are interesting, though some- 
what contradictory ; 20 undertakings are satisfied that the guard- 
wires fulfil their purpose, but six are not so pleased; 23 under- 
takings are satisfied with wood, and four are dissatisfied, while out 
of the tramways which are using both kinds of protection, three 
prefer the wires, and three prefer the wood. On both sides com- 
plaints of the frequency of repairs are heard, and some consider the 
wires dangerous. 

M. Petit himself is in favour of the wood atrip, so far as he 
favours any system of guarding, but we cannot agree that the evi- 
dence before him was overwhelming in that direction. Personally, 
we feel that, while a properly installed system of wires may protect 
fallen message wires more effectually than wooden strips can do, 
the latter is to be preferred on account of greater public safety, 
simply because there are then no guard-wires to be pulled down by 
errant trolleys, 

At the same time we do not desire anyone to think that we like 
the wood strip from the points of view either of adequate protective 
apeo ean or of economical working. We are sure, indeed, that 
it is a most troublesome thing to keep in proper order, and it is 
only tco possible that a fallen wire will touch the bare trolley wire 
and cause the accident which the wood was designed to prevent. 

M. Petit points out that there is no regularity about the method 
of applying guard-wires. Bome are content with one wire parallel 
to and immediately above the trolley wire, others will have a 
regular network over the trolley wires; some again still stick to 
insulated wires, although the majority conform to common sense 
notions on tbat point, and while some use copper or bronze wires 
(not necessarily because of peculiar atmospheric conditions), others 
use the ordinary steel wire. a. 

M. Petit sums up against the guard-wire, as we bave often done :— 
“The guard wires constitute a greater danger than that which it ís 
sought to prevent;” and he Jays stress on the probable rapid 
deterioration of the trolley wire at places where trolley poles 
become de-wired and cause short-circuite between guard and trolley 
wires, ending finally in the latter breaking. 

The reporter believes after all, that short of entire removal of aerial 
message wires, the best solution is to persuade the owners of those 
wires to bunch them where they cross the tramlines, and to allow 
cradles formed of wires to be strung under them, bnt he regrets 
that the various interests are so often in opposition (generally with- 
out just cause, to our mind) that it is impossible to frame rales 
which shall apply absolutely in all cases and under every condi- 
tion. Those remarks apply with as much force to us as to any 
European country, and it is a melancholy fact that our regulations 
for the protection of message wires have been framed, as we indi- 
cated before, more in the interests of the Post Office than of the 
public at large. 

Probably the most interesting portion of the report ie that deal- 
ing with the sixth question. From the table it appears that a large 
number of the tramways bave had to pay heavily for alleged inter- . 
ference with the message wires along their routes, Aix-la-Chapelle 
paid 25,000 marks for moviog and doubling these wires and for pro- 
tecting them with fuses. Charleroi paid no less than 70,006 fr. for 
similar privileges, and altogether (not counting the few who replied 
indefinitely or not at all) 13 have had to double the message cirouite, 
eight to remove them to other positions, and twenty to protect 
them with fuses, in addition to the guard wire or guard strip over 
the trolley-wires, That a somewhat similar state of things bas 
troubled tramway undertakers in England should not e us 
indifferent to the woes of others, but sympathetic with them, 
and we say with M. Petit:— Why should the State reserve to 
itself the sole right of user of public roads for the installation of 
its wires, and impose often onerous conditions on tramway com- 
га for permission to enter the zone which it has occupied first.” 

е says later that the State should recognise that while it has a 
universal duty to perform in maintaining the telegraph and tele- 
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phone services in the higheat state of safety and order, yet it bas 
also a great public duty to perform in not putting obstacles in tte 
way of the natural development of tramways. 

Fortunately justice is not dead, and instances are quoted in which 
the worm has turned with notable effect. Тһе Hamburg Tram- 
ways Со. have obtained a judge ment from the High Court, that 
they are not bound to contribute to the cost of equipping message- 
wires with fuser. Cologne Municipality and the Helsingfors Tram- 
ways bave actions pending against the Post Office for the recovery 
of similar expenses. In the same interesting way, after fighting 
through four courts, the ота of Mannheim bas forced the Post 
Office to refund the sum of 30,000 marks, on the ground that the 
danger against which it had to guard would not have existed 
unless the Poet Office wires were above the trolley-wires. 

- Of course, the only solution of the difficulty is to place the aerisl 
wires underground. Amsterdam bas done this among large towns, 
and Vienna is about to follow suit. Year by year we hear more of 
the same solution in England, and it behoves the promoters of new 
undertakíngs or extensions to do their utmost to come to an amic- 
able arrangement with tho Post Office and the National Telephone 
Co., either to cable parallel wires and to cross at convenient inter- 
vals, or to bury the wires out of the way, lest they have to say, with 
unfortunate Helsir gfors, that the cost of maintaining guard-wires is 
20 per cent. of the expenses of the line, and that they cause fre- 
quent interruptions to the service. 
. The report contains an appendix summarising the regulations 
imposed by 15 European countries. 
Altogether it is а valuable compilation. 


THE NEW BOARD OF TRADE 
REGULATIONS. 


(Concluded from page 400.) 


WE next come to the consideration of overhead lines, called 
in the old rules “aerial lines." These clauses apply, of 
course, only to undertakings in the provirces. Clauses 14 
and 15 of the provincial prints (i. e., Nos. 1 and 2) remain as 
old Clauses 17 and 18, but the requirement that metal 
supports shall be connected with earth disappears. In 
Clause 16 (old Clause 18) therule regarding the attaching of 
insulated conductors by metal binders is also omitted; no 
doubt this is considered unneceseary under the present con- 
ditions. Old Clause 19 has been completely altered by 
Clause 17, the minimum heght of wires being increased 
from 18 ft. to 22 ft. It will bear quoting :— 

An overhead line placed after the date of these regulations thall 
not in any part thereof be at a less height from the grcund tban 
22 ft., or accessible to any person without the ure of a ladder or 
other special appliance. A high-pressure overhead lire place d 
after the date of these regulations shall not in sny part thereof 
be at а less height from the ground than 28 ft. where it crosses a 
street. 

Clauses 18 and 19 are also new, and are of considerable 
interest in view of mcdern practice :— 

18. Where a tupply is given by overhead wires on the three- wire 
system, the pcsitive and 1egative conductors thall be placed above 
the intermediate conductor. The intermediate conductor shall 
consitt of two wires placed at a greater distance apart than the 
positive and negative ccnductors, and these two wires sLall be con- 
neeted by cross wire», two for each 3p an, fixed. at a distanee nct 
less than 6 ft. from the intulators. 

19. Where asupply is given by overhead wircs frcm a traction 
ву stem, the positive conductor shall te placed abcve the negative 
conductor in such a manner that, in the eve.t of breakege, it must 
fall on the negative conductcr. 

Clause 20, dealing with service lines, is similar to old 
Clause 20, except that portions of service line outside but 
within 7 ft. of a building, need not be enclosed in stout 
india-rubber tubing, but shall be efficiently protected by 
insulating material. Clauses 21 and 22 remain as before, 
as do also 23, 24, and 25, corresponding to old Clauses 24, 
25, and 26, and dealing with discharge of pressure in саке 
of fire, maintenance, and disused lines, Old Clause 23 1e- 
ferring to suspending wires of course disappears. 

Coming now to electric lines other than overhecd lines, 
we find old Clauses 27, 28, and 29 practically maintained, 
but Clause 30, dealing with thort lengths of pipe, is omitted 
ав being covered by the previous conditions. Clauses 32 
and 33, referring to high pressure lines laid above-ground 
or in proximity to other electric lires, or to the surface of 
the ground, remain intact, but the sefety of high pressure 
lines is eneured by the following rew Clauses 32 ard 20, 
provincial and Lor don regulations respectively :— 


32. A high pressure electric line shall not be brought into uee 
for the supply of energy before it has been c. mpletely laid, properly 
jointed, examined, and tested, or while it is still in charge of other 
parties tban the undertakers. 


Old Clause 34 relating to street boxes remains as before 
with respect to sub-clauges (а) to (d), but the following new 
sub-clauses are added :— 


(e) Where high-pressure and low-pre:sure mains pass through 
the same street box, they shall be readily dietinguishable from each 
other. 

(f) The maximum power supplied to any transformer placed 
sirgly in a street box shall not exceed 30 xw. witLout the consent 
of the Board of Trade. 


Transforming stations are now called sub-stations, and 
whilst old Clause 35 stands, a new one of scme interest to 
undertakers is added :— 


Bub-stations shall be erected above-grourd wherever possible, Lut 
where necessarily underground, they shall be constructed in accord- 
ance with plans approved by the Board of Trade, and the maximum 

ower supplied to any underground sub-station shall not exceed 
5 Kw. without the consent of the Board of Trade. à 


The next part deals with consumers’ premises, and here 
the Clauses relating to responsibility of undertakers, and to 
fire riske, remain as before, but the following important 
addition is made by Clauses 38 and 26 respectively :— 


Where a supply is given to a building for public purposes, the 
undertakers shall periodically satisfy themselves that the wires and 
fittings wi:hin the bui ding are maintained ina safe condition. 


Clause 38, relating to main fuses, also stands, but it is 
further provided that “ no fuse or automatic circuit-breaker 
may be inserted in the intermediate conductor of a three-wire 
system.“ 

Old Clauses 39 and 40, relating to treatment of electric 
lines, &c., on consumers’ premites, and transformers to be 
enclored in metal, stand; but Clauses 42 (Provinces) and 30 
(Lor don) respectively, are new, and run :— 


Traneformers and all high pressure apparatus used for the supply 
of energy to а corsumer's premii es, unless the premises area factory, 
mine, or electric tractien works, shall be the property of, and under 
the charge of, the undertakers. 


The remaining clauses relating to consumers’ premises have 
not been changed. 

The clauses dealing with arc lamps, so far as guarding 
and height from ground are concerned, remain as before, 
but old Clause 46 (cut-off switch) is dropped. The 
following new Clause 48 (Provircial) and 36 (London) has 
been added, and is likely to be of importance in the future. 


Connection of Circuits with Earth. 


Where the pressure of a supply between the adjacent conductors 
of a three-wire system of mains exceeds 125 volts, the inter- 
mediate conductor must Le connected with earth, with the concur- 
rence of the Postmaster-General, and in accordance with the follow- 
ing conditicns:— 

(a) The connection with carth of the intermediate conductor 
must be made at one point only on each distinct circuit, namely, at 
the generating station, sub-station, or transformer, and the iusu- 
lation of tke circuit must be efficiently maintained at all other 

te. 

(b) The system of di-tribu'ing mains must be separated into 
sections corresponding approximately to the different feeders, and 
these sections may be interconnected only througb suitable circuit- 
breakers cr fases, arranged so ss to be easily inspected. 

(c) The current from the intermediate conductor to earth must 
be ccntixucusly recorded, and if it at any time exceed one- 
thousandth part of the maximum supply current, steps mut te 
immediately taken to improve the insulation of the system. К 

The penalties for default relatir g to the wbole of Section А 
are as before. 

We next come to Scc. B., regulations for eneui: g a proper 
and rufficient supply of clectrical energy. Clau.e 1 (notice 
of intention) has not been changed, und Clause 2 (constat t 
supply) remains practically as before, but that in the саве 
of continuous currents, change of polarity is not allowed 
except so far as the Board of Trade may permit; whilst 
reference to the local authority is omitted. The remaining 
clauses ate simplified and arranged somewhat differently from 
those in the 1896 Regulations, and we therefore quote them 
in full for Provincial companies. 


4. Before commencing to give & supply of energy to any ccn- 
sumer, the undertakers вћа!1 declare to such consumer tbe ccnetant 
pretsure at which they pre pose to supply energy at his terminals. 
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The pressure so declared at any pair of a consumer's terminals thall 
not at any time be altered or departed from except by consent of 
the local authority,“ and upon such terms and conditions as the 
local authority“ may impose, and after public notice has been given. 
during a period of one montb, in such manner as the lccal authority“ 
may require, of the intention of the undertakers to apply for con- 
sent to alter the same. [If the local authority“ refuse to cor sent to 
an alteration or impose any terms or conditions with which tbe 
undertakers are di:satisfied, the undertakers msy appeal to the Board 
of Trade, whose decision shall be final. ] 

Provided that the undertakers shall be deemed to have complied 
with the requirements of this regulation eo long as (except with 
the consent of the Board of Trade) the variation of presture at any 
consumer's terminal does not under any conditions of the supply 
which the consumer is entitled to receive exceed 4 per cent. from 
the declared constant preseure. 


The following clause, relating to frequency, is new and 
necessary, whilst the proviso regarding variation sbould 
meet all the requirements of engine-makers. 


5. Before commencing to give а supply of erergy by alternatirg 
current to any consumer, the undertakers shall declare to such con- 
sumer the number of complete periods per second at which they 
propose to supply energy. The frequency so declared sball not at 
‘any time Ъз altered or departed from except by consent of the local 
authority,* and upon such terms and conditions as the local autho- 
rity* may impose, and after public notice has been given during a 
period of ore month, in such manner as the local autbori'y* may 
require, of the intention of the undertakers to apply for corsent to 
alter the same. [If the Iccal au'hority* :efuse to consent to an 
alteration or impose any terms or conditicns with which the under- 
takers are dissatisfied, the undertakers may appeal to the Board of 
Trade, whose decision sball be final ]1 

Provided that the undertakers sball be dcemed to have complied 
with the requirements of tùis regulation so long as the frequency 
does not vary more than 24 per cent. from the declared frequency. 


The penalty clause remains exactly as before. 

The foregoing analysis will give those conversant with the 
old regulations an insight into the changes effected. Speak- 
ing generally, these tend to remove, rather than to impose, 
restrictione, and any action in this direction should be grate- 
fully received, with the hope that as the public becomes more 
accustomed to electrical supply, further restrictions which 
may now appear necessary, will alao be removed. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. THoMPsoN & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


18141. ‘Improvements in electric block systems for railways.” F. C. 
-Ropisson, . August 22nd. (Сасе applied for under Patents Act, 1901, 
Avgust 2: nd, 1903, being date of application in United States.) Complete.) 

18,162. Improvement in sero lamps." J. D. F. ANDREWS. August 22nd. 

18,168. "Improvements іп are lamps.“ J. D. F. Anprews, August 22nd. 

18,178. Impiovements in vapour electric apparatus, E. А, CAnOLAN. (The 
General Electric Co., United States.) August 22nd, 

19.181. “Improvements in telegraph trant mittere.“ 
August 22nd. (Comp:ete.) 

18,185. ‘ Improvements in means for controlling electric power distributing 
systems," J. L. Костіх, August 22nd. (Complete.) 

18199. ‘Improvements in and relating to ccntrollers for electric circuits. ' 
C. C. GARRARD. August 22nd. 

18,201. ‘Improvements in electric motor control systems.” THE BRITISH 
Тномѕох-Носвтом Co, Lip, (The General Electric Co., United States.) 
August 22nd. 

18,202. " Improvemerts in electric motor control systeme.“ THe Britis 
Tuowsosw-HovsroN Co., Што. (The General Electric Co, United States.) 
August 22nd. 

18,203. “Improvements in electric motor control systems.“ Тнк BRITISH 
THomson-Houston Co., LTD. (The General Electric Co., United States.) 
August 22nd. 

18,24, Improvements in transformers especially adapted for use on electric 
vehicles," Тик BRITISH 'Гномзох-Носьток Co., LTD. (General Electric Co., 
United States.) August 22nd. 

18,208. Improvements for effecting telephonic inter communication.“ J. 
Younc. August 23rd. 

@ 18.225. "Improvements in electrical switches.” J. PescHEK. August 28rd. 

18, 252. Improve ments in automatic electric telegraphic transmitters." O. 
Henn. August 23rd. (Complete.) 

18,225, “Improvements relating to tbe parallel rurning of dynamo 
machines." The Hon. С. А. Paksons and G. G. £T. мау, August 23rd. 

18,280. ‘Improvements in magneto-eleotric machines.” F. R. Simms. 
August 28rd. 

18.293. Improvements in controllers for electrically operated capstans and 
the like.“ W. H. Scorr. August 28rd. 

18.906. Improvements in apparatus for electric advertising." J. CoLshAw. 
August 24th. 

18,316. ‘Improvements in electrical measuring Instruments." K. EpucumBE 
and E. I. EvEgETT. August 24th. 

18.917. Improvements in electrical switches.“ 
Н. Wren. August 24th. 


W. J. RovssEL and 


J. A. K. MCGREGOR and 


18.322. A system of electric lighting for railway trains.“ H. PIX PER and G. 


L'Horst. August 24th. (Complete.) 


* Provincial local authorities are responsible to the Board of 
ee and L^ndon undertakers of both classes to the London County 
Council. 

T This part is, of course, omitted for Provincial local authoriti:s. 


18,842. ‘‘ Improvements in electric incandesoer t lamps." J. W. PHELPS. 
August 24th. (Complete.) 

18,348. “Improvements in electric incandescent lamps, connections, 
switch mechanism therefor.” W. J. PHELPS. August 24th. (Complete.) 

12,826. ‘Improvements іп eleotrolysers." F.L.BanTELT. August2ith. ' 

18,958. ‘Improvements in electric measuring instruments," THe Bairrem 
THOMsoN-Bouston Co. Lro. (Гре General Electrio Co., United States.) 
August 961. 

18,859. “Improvements in incandescent electric lamp sockets." Tae 
British THomsun-Houstox Co., Lro. (The General Electric Co, United 
States.) August Ath. 

18,361. ‘‘Improvementa in resistances for electrical apparatus." THE 
British THomson-Houstun Co., Стр. (The General Electric Co., United. 
States.) August 2tth. 

18,869. ‘Improvements in trolleys for electrio cars.” 
August 24th. 

18,878. “Improvements in, and relating to, combined electric switches ard 
fuses.” B. S. Horney. August Ath. - 

18,383. ‘‘An improved indicating device for electrical fice alarms." Be 
HoENickx, August 24th. (Complete.} 

18,408. “An improved electrolytic process and apparatus therefor.” С. P. 
TOWNSEND. August 25th. (Complete.) | x 

18,429. “Improvements in selective telephone call mechanism" H. I. 
HawxHUBST. August 25th. (Comp'ete.) | 

18,439. ** Improvements relating to the charging of ас sumulators or secondary 
batteries.“ R. 8. McLankN. August 25th, 

18,446. ‘Improvements in vapour electric apparatus." 
(The General Electric Co., United states.) August 25th. 

_ 18,441. “Improvements in, or relating to, vapour electric lamps.” Е. A. 
CAROLAM. (The General Electric Co., United States.) August 25th. 

18,448. “Improvements in vapour electric apparatus." E. A. CAROLAM. 
(The General Electric Co., Uni States.) August 25th. 

18,464. “An improvement in electric trolley beads, with wire-finding appa- 
ratus attached." J. T. СнЕнвү and E. H. CLivR. August 26th. 

18,469. “Improvements in trolleys for electric tramways and railways.” J. Е. 
BENTLEY. August 26th. 

18,496. “An improved switch for electric circuits.” 
August 26th. 

14,499. Improved system of cable connections with electrified railways.” 
J. B. Woop, W. 8. Woop and J. R. Woop. August 96th. 

18,501. “Improvements in primary batteries." G. WaLLAck and W. J. L. 
Sanpy, August th. 

14,520. ' Improvements connected with coin-freed gas, electric, or other 
meters.” F. J. BEAUMONT. August 26th. | 

18,546. Improvements in electric incandescent lamps, whereby two or mere 
lamps are governed by one central connecting cap, or the like.“ М. Вухо and 
W.J.CnawsHaW, August 27th. 

18,561. ** Improvements in live rail protections for electric railways.“ J. 
LINKLETER. August 27th. 

15.592. „ Improvements in electric railways.” E.A.CaRoLAN, (The General 
Electric Co., United states.) August 27th. 

18,594. ‘Improvements in galvanio batteries." L. Fiepugr and F. J. 
GERARD. А gust 77th. 

18,615. '' Improve vents іп interrupters for igoition coils of internal com- 
bustion engines." J, CARPENTIER. August 27th. 


G. B. Ronson. 


E. A. CAROLAX. 


J. G. FARQUHAR. 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 


ELECTRICAL Switcnes, G. Sperryn and W. Н. Wood. 4,451. February 23rd. 

METALLIC Сікст INTER-CoMMUNICATION. TELEPHONES. M. W. F. Petmeky. 
4,616. February 26tb. 

ELECTRIC IGNITION APPARATUS FOR INTERNAL CoMBUSTION ENGINES. S. Brother- 
hood and C. W. Bryant. 4,591. February 27th. 

APPARATUS FOR REGULATING AND CONTROLLING THE. VOLTAGE OF ALTERNATING 
Сеннкхт Cirnevirs. H. R. Stuart. 5,071. March Ist. (Date applied for 
under International Convention, March 12th, 1903. 

Corrs ron ELECTRICAL MACHINES. I. de Kai er. 5,560. March 7th. (Date 
applied for under Pateuts Act, 1901, May 1st, 1903, being date of application 
in United States.) 


Eleetrolytic Produetion of Pure Compact Tin.— 
А German patent has been taken out by Dr. Н. Mennicke, of 
Hattersbeim, for ал electrolytic methcd of obtaining chemically 
pure and crystalline compact tin from any substance containing 
that metal, tte other metals simultaneously present being pre- 
cipitated. The electrolyte employed is a solution of tin chloride, to 
which is added rather more ammonium chloride than is песевзату to 
yield the double salt SnC1,2NHB,Cl, tke alkali salt having the 
property of increasing the conductivity of the liquid, and of 
assisting in the dissolution of the tin from the anode. This, or 
another, ammonium salt has also the effect of encouraging the 
deposition of tke tin in a silver-white crystalline condition. The 
&mmonia set free by the action of the current is held by an organic 
acid, which is decomposed at the same time, while carbon dioxide 
is libera'ed. Other organic acids capable of dissolving the foreign 
metals result from the action, or such bodies must be added to the 
batb. For instance, lead acetate may be produced, and, in presence 
of air and other influences (especially if the liquid is warm) is con- 
verted by the current into basic acetate. Tte carbon dioxide then 
reacts with the lead salts to form an insoluble normal or tasic 
carbonate. In this case, however, the temperature of the electrc- 
lyte must be at least 50° C. Suitable organic acids are lactic, 
succinic, oxalic, malic, and hydroxybutyric acids. The electrolyte 
regenerates itself during the action, or may be worked up by simple 
evaporation with tin ealts, &c. In order completely to separate 
part of the foreign metals wbich remain suspended in the liquid as 
insoluble compounds, the electrolyte is caused to flow against a 
suitable partition, when they collect on the diaphragm, and sink 
down to join the rest of the anode slime. 
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STUDYING THE CONSUMER. 


“ THE electrical companies are now realising as never before 
tiat a satisfied consumer is one of their best assets.“ 

This sentence is taken from a report presented to the 
National Electric Light Association at a recent meeting 
in Boston, U.S.A., by Mr. Е. W. Frueauff, which, 
while professiag to deal only with “ Office Methods and 
Accounting,” in reality goes further, and insists that 
* thoroughness " must be the settled policy of all con- 
nected with an undertaking if that undertaking is to 
be a real success. For this reason it is worthy of more 
than pa:siog notice, for in how many electrical as well 
as in other classes of undertakings in this country is there 
need for the cultivation of this virtue! Its absence in 
many cases is suffigient to account for the failare, and in 
far more for the indifferent success, of what might be а 
highly prosperous concern. 

In electricity supply work the fact that a satisfied con- 
sumer is one of the undertaking's best assets," is rarely 
realised to its full extent, The management feel that in the 
electric light they have a formidable rival to other 
illuminants, and that in their Aets of Parliament and 
provisional orders they have weapons with which it is easy 
to browbeat complainingconsumers. Instead of cultivating 
good relations with their clients, they are too prone to 
mystify them with their elaborate systems of charging, and 
their stringent conditions of supply, until they submit to 
what they do not understand with an unwilling grace which 
acts prejudicially on the popularity of the concern. 

There are, fortunately, many exceptions &› the above, 
and most of our readers will acknowledge that these excep- 
tions are usually prosperous concerns where good manage- 
ment within finds its counterpart in friendly relations with 
clients without. 

The report referred to, written by a leading offizial of the 
Denver Gas ard Electric Co, details some of the steps taken 
inside and outside the office of his company to attain this 
desirable end. For example, whenever a complaint is received 
full details as to t:me and nature are recorded, and an order is 
at once written out in duplicate fur an inspector to investi- 
gate, and, if possible, remedy it. One copy of this order is 
retained in the office to ensure that the matter is not over- 
looked. The inspector examines and, in most cases, cures the 
fault and reports the result. A reply postcard is then sent to 
the client, asking if the matter is now quite right. Often 
no reply is returned, but the attention given to the matter 
pleases and gives satisfaction to the consumer. In how many 
stations in this country would similar courtesy be shown ? 

A further instance of the “thoroughness” of the com- 
pany's methods is the establishment of à Bureau of Informa- 
tion in a convenient and prominent part of the office. They 
place in charge not the newest office boy, but a responsible 
official, thoroughly posted on all general matters of the 
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company.” It is his duty to interview visitors and direct 
them to the official having their particular business in hard. 
He also keeps a list of all desirable property to be let in streets 
along which the company have distributing mains, and directs 
applicants to the estate agents interested in the various 
premises, Great care is taken to keep this list up to date, 


and it is found to be a valuable aid in securing additional 


customers at a minimum capital outlay. 

Particular attention ів paid to the keeping and dissectir g 
of the costs of production, distribution, and management, 
not merely to get the average, but the particular сові 
when working under varying conditions. This knowledge is 
of great value in determining the lowest profitable prices which 
can be charged to particular consumers. It will be remem- 
bered that Mr. Arthur Wright has done great service to the 
industry in impressing upon it the differences which may 
exist at different periods in the cost of production, and pro- 
bably in this particular dirccticn we have little to learn from 
our trans-Atlantic friends. 

Turning our attention to questions of indocr management, 
we find that the report lays great stress on exactness. Good 
time-keeping on the part of the office staff is insisted upon» 
careful records being kept and lists posted up every month 
of the names of those members of the staff who have been 
pre трі and punctual. The same publicity is given to the 
results of inspections by the various members of the stuff, 
and, as far as possible, the same principle is extended to 
thcse engaged on other duties. In this way, it is claimed 
that the principle of ‘ thoroughness” is applied, with the 
result that the spirit of emulation in good work is 
fostered. P 

One novel duty of the Bureau of Information referred to 
above is to see that all members of the staff are posted up 
with information as to every new advertisement inserted in 
the papers, so that they may intelligently answer any ques- 
tion they may be asked about it. 

It is almost needless to add that in such an up-to date 
establishment as this the card system of filing information 
has been adopted and brought to a high state of perfection. 
Àn enumeration of the heads under which particulars of in- 
stallations are classified are of interest to the expert but only 
а source of bewilderment to the ordinary visitor. It is can- 
sidered that the saving of worry and of the time of the 
principal officials, repays the expenditure in capital and 
labour which the keeping up of these records entails. 

All clerks are expected to be able to u:e the slide rule, 
and as far as possible mechanical appliances replace human 
agencies in adding, calculating, and tabulating work. The 
report does not deal with the generating station, but 
enough has been said to show how important shrewd 
business men consider the satisfaction of consumers to 
be. This forms one of the best and most valuable 
assets of any undertaking, and it can only be attained 
by the production of the best article at a cost 
low enough to enable it to be sold at a reasonable rate. 
Success can be attained not by. slavishly following the 
methods mentioned in the report, but by the cultivation of 
the spirit of thorough whole-hearted service running right 
through every department, There are such possibilities of 
success in the electricity supply industry that given this 
spirit, there are few undertakings which will not soon show 
satisfactory resulte. 


PASCHEN found that a thick block of 
lead containing radium emits negatively 
electrified particles which can be deflected by. a magnet. 
He concluded from his experiments that, contrary to 
previous experience, the y-rays from radium were deflected 
by a magnetic field. Mr. A. S. Eve, of McGill University, 
Montreal, shows, however, in a letter to Nature, that 
Paschen was mistaken in this conclusion. It appears that. 


Secondary Radiation 
Ехс а Y-Rays. 


the y rays are capable of exciting a secondar; radiation in 


lead, consisting of negative corpuscles, The y rays, which 
are now generally considered to be an extremely energetic 
form of the Röntgen rays, evidently have the power of de- 
taching the negative corpuscles or electrons from the atoms 
of lead and projecting them into space. As Mr. Eve 
remarks, any experiment designed to prove that the primary 
y-rays can be affected by the magnetic field must involve 
evidence that the effect produced is not due to the easily 
deviated secondary radiation. 


ionisation THERE is already much evidence to 
of the Atmosphere. show that the percentage of free electrons 
in the atmosphere is an important element in the weather, 
and greatly influences its effect on the human physiology. 
An excess of positive electrons, for example, is known to be 
the cause of mountain sickness, and sickness produced by 
certain winds which blow down into the valleys from high 
mountain ranges. The experiments of Elster and Geitel in 
Germany, and of Don in this country, have shown that part 
at least of the ionisation of the atmosphere is due to a 
radio-active emanation from the soil which, as might be 
expected, increases in amount when the barometer falls. 
Mr. Ashworth, in a letter to Nature, demonstrates the 
existence of another source of atmospheric ionisation, 
namely, the breathing of animals. He found that the air 
exhaled from the lungs increased the rate of discharge of an 
electroscope from 60 to 70 per cent. The electroscope was 
connected to an insulated rod placed inside a metal tube 
connected to earth, care being taken to ecreen the insulation 
of the rod from the breath. As Mr. Ashworth points out, 
this ionising effect of human breath is probably the expla- 
nation of the difficulty found in carrying out electrostatic 
experiments before а large audience. 


Wx hear from several parts of the 
country of car axles breaking with annoy- 
ing frequency. The probable causes we have indicated 
previously. They are to be found mostly among the follow- 
ing :—Axles too small; rigid wheel base; inaccurate 
gauging of wheels or of rails; bad track; key-ways sunk 
into already scant section, and cut with sharp corners, 
There may be others, but these will do to go on with. The 
remedies, where any are possible, will be obvious. Unless 
the whole truck is reconstructed dnd the motor suspension 
brasses are made for larger diameters, it will be impossible 
in most cases to put in larger axles. All that can be done 
in that direction is to forge new axles with swelled key- 
seats, the remainder of the axle to remain as of old. Some- 
times the old pattern gear-wheels can be bored out to suit, 
but it is probably better to buy new pattern gear wheels 
with enlarged hubs, 

Assuming that axles will break, the great question is— Can 
the fracture be discovered before the final catastrophe? If 
во, much additional expense may be avoided, for а car with 
a broken axle has to be cleared off the road withont delay, 
and we do not know any speedier way to accomplish this than 
the cruel one of locking the wheels by binding them to the 
truck with chains, and getting home with the help of a 
healthy car pushing or pulling, aided by one mctor of the 
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crippled car. That is an effective, speedy, and safe method, 
eo long as ordinary care is taken when passing over curves 
and through points, but it involves, necessarily, the ruin of 
two wheels, which together cost far more than the broken 
axle for which they suffer. 

Unfortunately so much of the axle is concealed from sight 
permanently when in position, that any effective examination 
of its surface, and especially of those parts which are most 
lisble to fracture, is quite impossible, so that we have to put 
aside any idea of discovering latent ‘trouble while a car ів 
still in service. | 

Thorough overhauling takes place, say, every 7,000 miles, 
while axles are sold freely with a five years’ guarantee. If 
then every axle is subjected to minute examination at every 
overhaul, there will be between two and three chances of 
detecting incipient flaws every twelve months, while the 
guaranteed life will be guarded by about fifteen inspections. 

From the appearance of a large number of fractures, we 
have reason to believe that a considerable interval of time 
elapses between the appearance of a transverse surface crack 
and the final breakage, so that careful inspections as above 
should result in a decrease of casualties on the road quite 
sufficient to warrant the slightly increased expense involved. 

The tapping test is of littleuse in this connection, and a 
sufficiently minute examination with a lens cannot be 
expected, unless a special inspector is retained for the job. 
The most certain, and the most easily applied, test, is made 
by putting the axle under pressure in the wheel-press, and 
after carefully cleaning it, watching for the appearance of a 
thin line of oil, which proclaims a crack without a doubt. 
The gear-wheel should be removed for this test, but the 
running-wheels need not be disturbed. 

When buying new axles it is of the first importance that 
they be obtained from a firm which has a reputation for 
axles, The ordinary steelmaker can supply stuff which 
fulfils every requirement in the way of tensile tests and eloh- 
gation, but will succumb early to the concussions insepar- 
able from street traction. 


Mathematics in In discussing the question of mathe- 

Engineering. matics in engineering in Cassier's Maga- 
zine, Mr. Thorburn Reid appears to fall into the error of 
suppoeing that the mathematician must necessarily be 
the accurate man and the non-mathematician must be a 
mere rule-of-thumb man. This association of men and 
their capacities is quite wrong. Because a man is nota 
mathematician it does not follow that he is a rule-of-thumb 
man. More likely he keenly regrets his lack of facility with 
even the simpler mathematica, but this lack does not prevent 
him thinking clearly. It does prevent him from solving 
certain problems and taking short cuta to a solution, but it 
does not prevent him, as Mr. Reid seems to say, from knowing 
how to line out the correct basis of solution. He complains 
of the way in which mathematics is taught. Prof. Perry 
considers mathematics to bea useful tool, to be acquired and used 
by the engineer even if tbe user is not really a mathematician. 
To the professed mathematician this is heretical. Не would 
bar mathematics to anyone not understanding them as a 
mathematician. His attitude, in fact, is that of the 
farmer who would bar butter to all who could not make it. 
The practician, to use the author’s own words, if capable of 
clear thought, will use all the mathematics of which he is 
capable. Many engineers of absolute soundness are very 
slow and clumsy over mathematics. Slowness in mathe- 
matics is quite compatible with a remarkable facility in the use 
of figares. Mere arithmetic is not mathematics, nor is mathe- 
matical ability to solve difficult problems in engineering any 
sign of an engineer. Happy is the real engineer who possesses 
good sound mathematical knowledge. The worst of the 
mere mathematician is his finnicking ways; he does not 


know what his answer is going to be. The less skilful man, 
who is an engineer and knows the answer, will often secure 
better results from his cumbrous troubles than the mathe- 
matician who drops a figure inadvertently und gets an 
answer that he cannot see is wrong. 

In engineering it may not inaptly be said of mathematica 
what has во often been said of the slide rule, that it is a very 
useful instrument if you know your answer. 4 propos of 
this an engineer was taken to task by a professor over the 
position of а decimal point in а row of figures representing 
a cubic measure in the metrical system. The engineer said 
it certainly could not be so &mall ав cubic centimetres, and 
cubic metres were impossible. Therefore it must be deci- 
metres; never mind the dots. 

The author very truly points out that the processes of 
mathematics must not be allowed to supplant reasoning, 
sense and judgement, 


THERE appears to be no finality in 
the matter of steam pipe coverings. A 
recent paper by Mr. S. H. Davies, is now commented upon 
by Prof. S. P. Thompson, who finds that the conclusions 
drawn by Mr. Davies are wholly at variance with the resulta of 
the trials, and also with conclusions he has himself drawn. 
The latter showed mica to be superior to asbestos or magnesia. 
Remanite, or silk waste, is excluded by Prof. Thompson as 
inflammable. Mr. Davies also neglected to account for 
thickness, and во Prof. Thompson has calculated the resulta 
afresh on the basis of 1-inch thickness, Prof. Thompson 
thus finds that a mica covering heads the list, but he also 
finds three other mica coverings at the bottom of the list. 
Is it possible that the best of the mica cov ings was in the 
form of sheets, and that the others use powders? A series 
of sheets of mica would hold much air in thin layers, and 
would be an ideal covering. Prof. Thompson’s criticism 
does not put us in a much better position. He gives the 
following table as his own calculation from Mr. Davies's 


figures :— 


Steam Pipe 
Coverings. 


Ditto, if 
Thickness | Calories lost reduoed to 


Material. r hour ick. 
Ы Davies). 1 шшк 


Remanite (waste silk) ... { 

Mica, sectional, single ... as i 74 65 
Magnesia, sectional, single... 34 83 80:5 
Magnesia, sectional, thick ... 11 55 82 
Slag wool, sectional ... 885 13; 6U 86 
Asbestos board and hair felt 1 91 91 
Morley's composite 12 63 110 
Asbestos rope with magnesia ... + 118 111 
Mica, sectional, double... Vis 8 61 122 
Mica, sectional, thin  ... 13 74 130 
Mica, sectional, thick ... 2 68 136 


“ То do Mr. Davies justice, however, he stated in his paper 


that the resulta given by his testa were not altogether оош- 
parable, because of the different thickness of the materials 
employed. What he wished to discover was not the best 
material per section, but the best covering as supplied by 
makers, and he gave a table showing the weight of the 
various materials experimented with as a guide in case of 
weight being of importance. It is not certain that all 
materials useful for pipe covering can be worked up into 
thin coverings that will also be durable. It is by no means 
convincing, however, that the use of an electric heater will 
obtain the same results as would be given with steam heat- 
ing. The assumption that it will, neglects the skin effect 
altogether. To neglect the conductivity of the iron pipe 
may be all right. It is not the property of conductivity 
that appears to be the most important in regard to heat loss. 
The picking up of heat on the steam side may be, we do 
not say is, of mach greater importance, and it is just at this 
boundary that possible errors creep into the method of 
electric heating of these covered pipes. Otherwise the 
electric heater is most convenient, 
D 
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RAISING AND LOWERINGIGEARi FOR 
ARC LAMPS. 


By DONALD SMEATON MUNRO. 


IT is general practice in this country to have fixed arc lamps 
for street lighting. It is also common experience that the 
constant cleaning, overhauling, and carboning of these lamps 
is a very laborious and expensive matter. The usual 


Fig. 1. 


method is to send groups of three men and a tower ladder 
round the lamps. There is much time wasted in getting 
through traffic and repeatedly raising the ladder. The man 
at the top cannot clean the lamp во thoroughly as is possible 
on the ground, and accidente are constantly occurring when 
men are working over the heads of passing people. 

The advantages of lowering the lamps instead of climbing 
to them are obvious, and lowering apparatus which is at the 
same time safe, simple, and sightly, should become popular, 
while it is undoubtedly very economical. 


INDEX :—8 c, Swivel сар; в T, Stopper tube; s, Spring; wt, Wire terminal; 
c c, Cast-iron сар; L w, Lamp wire; в n, Socket copper rings; s s, Steel spindie ; 
в в, Brass shutters; c н, Contact hook; 16, Iron guide; L н, Lamp hanger; 
LT, Lamp top. 

Fia. 4. 


Nearly every manufacturer and contractor having to do 
with arc lamps has been called on at some time to design a 
raising and lowering gear. Some of these have bern 
ingenious enough, yet I know of none, hitherto on the 
market, of which all the necessary points have been fully con- 
sidered. The result is that practical men have little faith 
in such gear, and therefore either fix their lamps permanently 
in position or use swing exposed condactors which rise and 
fall with the lamps. | 

Evidently there must be something seriously wrong with 
available appliances when methods so unsightly and incon- 


Fig. 2. 


venient are in all but universal use. The points of a good 

г are :— 

1. “Guid gear gangs іп sma buik”; neatness is 
essential. | 

2. Contact when made should be secure and reliable 
under all conditions of weather and wear. : 

8. The man raising tbe lamp should have ready means of 
knowing when the lamp is home.“ | 

4. It ought not to be possible to overwind the gear or put 
an undue strain on the suspension wire or other part. 


5. The weight of the lamp &hould be taken off the sus- 
pension wire when ** up." 

6. The arrangements for release when lowering sbould be 
strong and simple. 

7. While the lamp is down out of socket, neither the oon- 
tact surfaces nor insulating parts should be exposed tw rain 
or snow, 

8. The chief insnlating material should be strong, 
enduring, and unaffected by damp. | 

9. Conductors within poles should be protected from risk 
of chafing by the running cord. 

10. None of the cables carrying current should be at any 
time exposed to the weather. 

11. All parte, and particularly moving parts, should be of 
а size and substance not readily corroded by damp. 

12. The winch should be provided with a device to pre- 
vent the lamp from descending too rapidly. | 

18. Means should be provided whereby workmen before 
leaving the lamp-post could rapidly ascertain whether the 
lamp was in full contact and the lamp circuit good. 

14. A swivel or cushion suspension is useful, во that 


. д x. 


VA 


Fic. 5. 


the lamp may at all times hang plumb and be unaffected 
by wind or other source of disturbance. 

It would be too long а task to describe all the methods in 
the market, so one is selected which appears to the writer to 
very fully meet (ће, foregoing requirements. It is the. pro- 


Vol. 85, No. 1,899, Биртвмвив 16,1004] THE ELECTRICAL REVIEW. | 446 
— #8 # # 6 6# 68 8 8_ръЪъ“-Е{ў“{-{-{-{-{-__ _-ӉӉ_;_‚+-_"_"_"-ШШШШШШШШШШШШШШШШШМШМШМШМШМШМШМШМШМШМЙМШМШМШЙПЙМЙМЙМПЗТТШМШМПМШМШТПТПТПШПЙТЙШШШШШШШН 


perty of the North-Western. Electrical Appliance Co., 
Railway Works, Cathcart, Glasgow. 

The apparatus consists of suspender contacte, a chain 
with pulley links for passing round the swan neck of the 
pole, and an improved form of winch for the inside of the 
pillar base. Figs. 1 and 8 are different views of the 
suspender contacts with the outer zinc cover removed, 
and fig. 4 is a vertical section through this part. 

It will be seen from these illustrations that the cables 
passing down the neck of the pole are attached to terminals 
close under the top cast-iron cap, and in a position where 
they are well out of reach of any moving part. There are 
altogether four terminals under this cap, the two positive 
being directly opposite each other, and on the diameter which 
is at right angles with these are placed the two negative 
terminals, also opposite each other. In the section, terminals 
of only one polarity are shown for clearness. Directly con- 
nected with and hanging from these terminals are cast-brass 
contact suspenders. The suspenders normally hang vertical 
in the position shown, but are free to swing outwards. They 
have specially designed hooked ends for the double purpose 
of conveying current to and supporting the weight of the 
lamp. Above the hooks are fitted little pivoted brass 
shutters, which either lie on the hook ends, as shown in the 
section, or are opened by upward pressure on their points, 
and во leave easy entrance to the hollow of the hooks. 

The four suspenders are co simple and substantial that it 
is difficult to see how they could give trouble; and they, 
with their weather-protecting cover, compose the part of 
the contact appliance which is permanently fixed to the neck 
of the post. The framing and cover are designed to guide 
the lamp smoothly into position, although the cord itself 
also does во. | 

: Attached to the lamp-top and the suspending cord is a 
double-petticoat insulator fitted with annular copper rings, 
which are in electrical connection with the two conducting 
wires for the lamp. The method of attachment of one of 
these wires is shown in the section, and it will be seen how 
well protected at all times are the copper contact-rings from 
damp or mechanical injury. A central steel spindle passes 
through this insulator, and on the upper end is fitted a stout 
spring to check too forceful hauling on the suspension cord. 

The heavy china insulator, of course, moves up and down 
with the lamp, and in the section is shown in the “ ready for 
lowering position.” As it moves downward the bottom 
rounded edge of the insulator presses on the bevel top of the 
brass shutters on the suspenders, the suspenders are thus 
thrast outwards and the lamp and insulator are free for 
lowering to the ground. Fig. 1 shows the suspenders in 
this out position, and with the insulator in the act of passing 
downward. When the lamp is raised again, the bevel top of 
the insulator lifts the brass shutters and leaves the way clear 
for the suspender hooks to enter the copper rings, and the 
insulator with lamp attached is then dropped into the position 
shown in fig. 8. The weight is thus taken off the cord, во 
adding to its life; and even should the cord break, the lamp 
would not fall. ‘Chis method is, I think, unique in the fact 
that the weight of the lamp is applied to make very close 
electrical connection. In most appliances of the kind the 
contacte merely depend on their own sprioginess, or the 
weight of the lamp tends to pull the contacts away from each 
other. Bad connection causes the contacts to heat, and very 
soon they have lost whatever spring they had. It is a serious 
defect if, when contacts are lowered with the lamp, they 
expose cable, small springs, or contact surfaces to rain, snow, 
or dust. This is в sure way to get trouble after the lamp is 
in position, and some makers actually provide cup-shaped 
reo sse in such gear as if to retain as much water us possible. 

Pillar arms do not always have their ends so vertical as 
they ought to be. Fig. 4 shows a swivel cap which may be 
provided when wanted. It is also useful when windy 
weather tends to make the feed of the lamps irregular. The 
appliance is readily adapted for three contacts for substitu- 
tional resistances when required. 

When a running cord and insulating conductors are com- 
bined in one tube there is an obvious risk of injury to 
insolation. An inner iron or copper tube to provide a smooth 
surface for the running cord cancels this risk, bat the system 
we are examining aims at perfection in all pointe. | 

A chain (fig. 5), which can be readily drawn in or out of 


„вее: в forge ahead. 


the curved arms of existing poles, provides protected channels 
for three conductors and a fourth guiding channel fitted with 
small pulleys for the suspension wire. The same figure 
shows a section through the chain on a larger scale. The 
ends of the chain are constructed so that all wires are kept 
well apart. 

Any ordinary winch may be used with the foregoing gear, 
but a special one has been designed for it which has some 
novel features. Its general appearance is shown in fig. 2. 
Besides the usual drum it has a guide pulley, so that the 
cord may wind without jerks. The axle of the guide pulley 
is carried by two pivoted arms. A band brake is attached 
to this axle, so tbat the brake power is applied automatically 
when any attempt to overwind puts a strain on the cord. 
This brake is also self-applied when the lamp is descending ; 
and, with normal pull, is slackened when ascending, by means 
of а ratchet and tumbling cam. The barrel is large to allow 
of quick winding and long life of cord. The whole winch 
is of rather better material and construction than is common. 

As a guide to the workman to show when the lamp is 
“ home,” a mark on the cord is usually sufficient to supplement 
the information given by the feel of the winch handle. For 
those who desire a more sensitive signal, a lever is fitted 
which is actuated by the pulley axle. The position of this 
lever is, therefore, an index of the stress on the cord. When 
the lamp top begins to press on the cushion spring in the 


. contact box, the cord stress suffices to pull over the attached 


iever sufficiently far to ring a small alarm bell. In the 
figure this bell is shown attached to the handle which the 
workman carries about with him from post to post. 

When detachable contacts are used, the workman can 
handle a lamp freely, knowing tbat there is no riek of car- 
rent being on. It is hardly necessary to provide any device 
for ascertaining whether all connections are good after the 
lamp is pulled up: but a tiny portable electric bell or detector 
set, with a yard of “ twin flexible" terminating in contact 
points, can be used to ring through the lamp circuit from 
the upper switch terminals when the switch is ** off." 

The whole set of gear can, when desired, be constructed 
їп а yet simpler and cheaper form, and а simple attachment 
is sometimes added to ensure that the lamp rods are in 
uniform position relative to the line of the street. 

With the great increase in the number of arc lamps now 
in use, station engineers every where are longing for the day 
when they can get rid of the present slow aod expensive 
methods of lamp trimming. The advent in the market of 
во good a contact gear as that described gives promise of 
welcome relief from some of the troubles of street lighting. 


TECHNICAL EDUCATION: ITS MONEY 
VALUE. 


By A UNIVERSITY LECTURER. 


IN a recent issue of the ELECTRICAL REVIEW there appeared 


an interesting diagram showing the value of а good 


technical education to the American youth. Almost simul- 
taneously a reliable educational expert in England published 
some telling figures. An uneducated child, in this age of 
competition, has one chance in 150,000 of attaining distinc- 
tion as a factor in the progress of the age. A common 
school edacation increases his chance about four times; an 
education at a high echool gives the child eighty-three times 
the chance of his less fortunate and uneducated rival in the 
battle of life. А college education increases the chance of 
the high school boy nine times, thus giving him eight 
hundred times the chance of the untrained. So much for 
the general chances of success in the various walks of life. 
There is а comm m superstition among people who have 
but little to do with educational affairs, that “genius will 
always shine,” and that, whatever the obstacles placed in the 
path of the really clever youths, they will always of them- 
But there was never a greater fallacy. 
Genius, and even cleverness, is а hot-house plant that requires 
culture and protection. It can seldom survive a struggle for 
the bare necessaries of life. The drain of an active mentality, 
if insufficiently supported by careful attention to the body, 
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will tell a sad and pitiful gtory, and oftentimes a bright lad 
loses the chance of his lifetime because his people cannot 
afford to keep him at College. 

Here is a case in point. At a certain University in Great 
Britain, there were two engineering students. They worked 
side by side for two years; A was first of his year in many 
subjects, B was always second, except іо the few subjects іп 
which he proved that he was a better student than A. 
And at theend of the two years’ arduous, but never irksome, 
work, both A and B came with long faces to a lecturer, and 
told him that they must both go out into the world and earn 
their own living. Воб the lecturer was sad, for he saw in 
these two engineers-that-were-to-be two good men. And he 
told the pitiful story to his chief, who was also sorry, but 
did not quite see what todo. There were no scholarships 
for which the youths were eligible, although at the technical 
school in the same city there had been spent something like 
£100,000 by the City Council, who had provided no scholar- 
ships for the University. Now the lecturer consulted his 
fellow lecturers and demonstrators, all of whom were earning, 
perhaps, one-fifth of the salary of the Professor. But, 
although they, too, were immersed in research work, yet they 
were very sympathetic with those who struggled hard to 
learn, for their own paths had been none too smooth. 
And so these few put aside, maybe, one-tenth of 
their yearly income in order that the fees of either 
A or B for a third year might be paid. And they 
argued it out, at length, that B, who was less clever than A, 
should have the advantage. And they obtained for A a post 
at 308. a week after his two years’ training at a university 
and his two years’ shop experience, and in four years A is 
worth about double thet salary ; so says his employer. But 
that same employer had B to work for him (after his three 
years at a university) on higher class work such as testing, 
and B has done splendidly, earning at present more than 
twice А’ salary. For the employer selected B because of 
his greater knowledge. 

There is а still sadder aspect. А is compelled to do 
routine work, B has full scope for his originality. They 
have taken two different paths now ; A will never catch up 
to B. And yet A went to evening technical schoole—he 
tells me that he used to almost fall asleep sometimes—and 
has honestly done his best. 

It is only in recent years that there has been any real 
provision for training engineers outside of the Admiralty 
training schools; and the money value of their education to 
those students who were fortunate enough to pass through 
the Royal School of Naval Architecture is apparent, for we 
find them holding some of the most responsible positions in 
engineering work. About 15 months ago, Mr. Alfred 
Morcom approached some of the old students of this school 
with the idea of meeting each other, if only for an evening. 
And what a gathering that was! How it showed the money 
value of the education of these men. Take a few of the 
names of those present: — Sir William White, Sir Nathaniel 
Barnaby, Sir E. J. Reed, Phillip Watts, Esq., F. R. S. 
(Director of Naval Construction), Sir John Durston, Prof. 
Elgar (of Fairfield Sbipbuilding Works), Mr. Pratten 
(manager of Harland & Wolff), Mr. Seaton (late of Earle's 
Shipbuilding Yard), Mr. Alfred Morcom (of high-speed 
engine fame), Mr. Milton (chief engineer-surveyor to Lloyd's), 
and several others equally well known. How Prof. Unwin 
must have felt а pardonable pride as he looked round uj on 
his old pupils who were there before him to show the value 
of an-engineering education. 

Few people connect the sudden rise of Japan with sucha 
secondary subject as education. But that famous statesman, 
the Marquis Ito, says that the success of the fleet and the 
army has been almost entirely due to the college which he 
was instrumental in founding some years ago in Japan. It 
is now the university of Tokio. Even our own Admiralty 
acknowledge that it is upon the mechanical training of the 
officers and men, rather than the number of ships, that the 
efficiency of the navy depends. Napoleon used to say, ** In 
war men are nothiog—a man is everything," and we all 
know of his ceaseless training in military affairs. In an 


engineering works the trained man is everything—the other ' 


men are machines. 
There is, fortunately for English engineers, a wave of 
feeling injfavour of better colleges and training grounds 


for the younger generation of our profession. Quite lately 
the writer was in Birmingham, and saw how lavishly they 
have spent money for applied science. Prof. Turner, in the 
Metallargical Section, told him how one building with ita 
equipment for his work (there will be other metallurgical 
laboratories) cost £10,000, and they told me in the Midland 
city that there would be spent, for applied science only, 
nearly balf a million pounds sterling, in five or six years. 
It is a good investment. Ask the people in Manchester 
whether the School of Technology has done the city any 
good. Ina few years you will know of the good work which 
the London Polytechnics and Colleges are doing. For of 
all these places * by their fruits shall ye know them." 


THE RULES FOR THE USE OF ELEC- 
TRICITY IN MINES. 


IN a paper read before the Institution of Mining Engineera, 
at the London meeting of that body in Juue lact, Mr. 
S. F. Walker criticises the special rules proposed by the 
Departmental Committee, which made the inquiry into the 
use of electricity in mines; and he submits a draft of “a few 
simple rites which he suggests will meet the objects the 
Committee had in view.” 

Those who have had an opportunity of examining the 
proposed special rules contained in the report will—to some 
extent—no doubt agree with Mr. Walker, that the liberal 
sentiments expressed in the report, and the practical line 
‘taken in the inquiry, appear to have taken a second place” 
in the proposed special rules. It should not be forgotten, 
however, that the task of the Committee was one of special 
difficulty ; and that the compiler of the rules, in all pro- 
bability, had little or no knowledge of mining engineering, 
and made the well-intentioned mistake of trying to provide 
against every contingency, without knowing or considering 
whether such provisions were either suitable or necessary. 
The Committee had also to consider the interest of the 
* miner," who was beginning to look upon the ue of elec- 
tricity ав an added danger, and its object, no doubt, was 
to draft rules which would tend to reassure him that there 


would, or should, be no danger from this source, and at the 


same time not to put any harmful restrictions upon its use. 
Hence it was in an unenviable position, and whilst it 
practically apologises for the length of the rules, yet it 
states that the subject could not be effectively dealt with in 
any other way. 

Mr. Walker, however, sweeps away the whole of the rules 
suggested by the Committee, and submits in their stead a 
condensed set of віх: more or less general rules, which con- 
tain no hard and fast regulations, but leave everything, ic 
would appear, to the judgement and decision of Н.М. In- 
spectors of Mines. But with all due respect to H.M. In- 
spectors—who have had no regular electrical training—are they 
capable of judging? An inspector of mines receives the 
same training as a colliery manager, and, in the first 
instance, is required to pass the same competency examina- 
tion. Why then should the inspector have power to decide 
questions in electrical engineering practice, whilst the c-l- 
liery manager must, as is suggested, be advised by an elec- 
trical engineer, who is not to have any responsibility ? 
It isnot always that the colliery manager and H.M. Inspector 
agree upon mining matters, in which both have had special 


- training, and, in fact, are experts, consequently it is fair to 


assume that there would be endless dissensions on questions 
of electrical practice in which neither has had the necessary 
training to enable him to form a decisive opinion. 

As to the position of the colliery electrical engineer, Mr. 
Walker says. The electrical engineer at the colliery must 
be responsible for all the electrical apparatus at the colliery 
to the colliery manager, just as the mechanical engineer is 
and must be supreme in his own department, subject to the 
over-riding authority of the colliery manager and Н.М. 
Inspector of Mines.” This sounds very like a “ bull,” for 
how can the electrical engineer be supreme in his own depart- 
ment if he is to be subject to the over-riding authority of 
the ,colliery manager? One might as well expect the engi- 


Vol. M. No, 1,399, Вигтвмвав 16,190] THE ELECTRICAL REVIEW. 447 


neer in charge of the machinery on board a steamship to be 
subject to the over-riding authority of the captain. It is 
true the marine engineer is under the orders of the captain, 
but in everything connected with his department he is 
responsible — not to the captain but to the owners of the 
ship. The mechanical engineer of a colliery is not supreme, 
he is not in the least recognised, and at many collieries there 
is no mechanical engineer at all, the colliery manager—since 
he has to take the responsibility—taking the duties of the 
mechanical engineer himself. 
managers have turned their attention more and more to 
mechanical and electrical engineering, to enable them to 
dispense with the services of either mechanical or electrical 
engineers, and the serious view of the question is: In doing 
80, аге they not neglecting their underground training, and 
becoming, во to speak, ** worse pitmen ?” 

Mr. Walker goes on: For large firms, the best man to be 
found would be а mining engineer who had qualified in 
electricity апа mechanics." But this is just what the colliery 
manager is supposed to be! The only point is—which Mr. 
Walker does not attempt to discuss—what should the 
qualification in electricity and mechanics consist of ? Five 
years’ underground experience, with such information 
as he can gather from the electrical and mechanical plant 
he sees about the colliery, with a more or less desultory 
reading of text-books ? or a thorough training in mechanical 
and electrical engineering workshops and collieries? We 
previously dealt with this question in the leading article of 
our issue of August 28th, 1903, entitled Colliery Managers 
and Electricity,” and since then we have seen no reason to 
modify our views, but rather—with the increasing introduction 
of machinery in mines—to strengthen them. 

So long as the use and management of electricity in mines 
is to be in the bands of those who have not received any 
special training in electrical engineering, it is only right and 
proper that stringent rules should be enforced for the 
guidance of those who are responsible, and for the safety of 
those who work under their instructions Some of the 
rules proposed by the Committee are unnecessary, and 
in some cases—as, for instance, those relating to earthing, 
armoured cables, and running cables in iron pipes—their 
advisability is to be seriously questioned. Apart from these, 
however, they probably contain nothing but what would be 
included in а first-class specificatioa, by a competent 
engineer versed їп colliery conditions, Certainly 
the rules suggested by Mr. Walker do not appear 
to be sufficient for this purpose. For instance, 
Rule (4) states that :—© All electrical apparatus in use at a 
mine shall be so fixed and maintained that in the ordinary 
working of the mine (а) no part of the apparatus shall 
become unduly heated; (b) no arc shall be formed in any 
part of the apparatus ; and (c) it shall not be possible for 
those using or engaged in the use of the apparatus to get a 
shock while carrying out their duties in a proper manner," 
which, to say the least, is very vague. What, for instance, 
is the colliery manager to understand by “ unduly heated? 
The author explains as follows :—The provision that no part 
of an electrical apparatus shall be unduly heated is, it will 
be seen, very far-reaching. To ‘ensure that this is so, the 
engineer must follow certain rules with regard to the density 
of current in the cables, the insulation of the cablea, the size 
and arrangement of the switches, fuses and junctions, and 
the size and insulation of the conductors in the generators, 
motors, &c. Quite so! But Mr. Walker assumes that the 
plant will be designed or built to the specification: of a 
qualified engineer, acquainted with the conditions under which 
the plant is to work—and this he has no right to 
assume. There is nothing to prevent the colliery manager 
buying electrical plant in the open market to his own 
satisfaction, апа to no specification at all. Again, “ The 
. third section (c) of the proposed fourth rule again embodies 
all that runs through the report of the Committee and their 
special rules; but it throws upon the colliery officials the 
onus of providing efficient means of carrying out the rule." 
This, however, is not enough ; it might beif the rule applied 
to а certificated colliery electrical engineer, who would be 
held responsible and recognised by law, but not to the col- 
liery manager, who is not supposed to bave had an electrical 
training. 

Generally speaking, what is wanted is some standard of 


Hence it is that colliery. 


/ 


excellence and quality which will be met by certain tests 
and specified temperature limits; some definite instructions 
to render the likelihood of accidents more remote, to guide the 
colliery manager in the selection, installing, and working of 
electrical machinery. So far as Mr. Walker's rules go, he 
might just as well, and with much less trouble, have 
condensed his віх rules into one only, thus: — Special 
Rule. — There shall be no accident in апу shape 
or form whatever resulting from the use of elec- 
tricity in or about the colliery or mine. Ті», 
whilst leaving (о the colliery manager full liberty in the 
selection, installing and working of electrical plant places 
the onus upon him of taking such means as will prevent 
accidents, and this, in a nutshell, is what Mr. Walker 
appears to be driving at. If the law enforces regulations 
regarding mechanical and electrical engineering, Шеп let it 
recognise the colliery mechanical and electrical engineers as 
professional men, thus raising their etatus to the advan- 
tage of the mining industry in particular, and of the 
country generally. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. a тз sete Cauda lee, 
а 


«Тона Acre” writes:—" We are а firm lighted by our own elec- 
tricity, and have received power from the Urban Council to take a 
wire across the street for the purpose of lighting up another shop 
of oura. Following upon this, we bave received two applications 
from neighbouring people to light up their premises. Can we do 
this without Parliamentary power? Thanking you in anticipation 
of your reply through the paper above quoted." 

„% "Long Acre” need not obtain any Parliamentary powers іп 
order to supply his neighbours with electricity. If the neighbours 
in question live on his side of the street, he can lay the requisite 
mains and give the supply without even consulting the Urban 
Council, provided he obtains the wayleaves from private owners 
across whose premises it may be necessary to lay maios. If, on the 
other hand, the prospective consumers’ premises are so situated that 
he will have to lay mains across streets, he should make the necessary 
application to the Urban Council. He would also do well to con- 
sult the Board of Trade regulations relating to overhead wires, а 
précis of ‘which was published in the ErkorERICAL ReEvirw, 
September 9th, 1904, at p. 439. 


“ FARAD " writes :—'' What are the Board of Trade rules respect- 
ing the supply of current to a buildiog wbich is ina London Supply 
Co.'a area, but about а quarter of a mile away from their nearest 
mains? We are under the impression that they are compelled to 
supply current to any building within their area, provided the 
instaliation reaches а certaiu numb.r of lampe." 

e," It is true that under the provisions of the Electric Lighting 
(Clauses) Act, 1899, undertakers are bound бо supply current to all 
consumers witbin their district, but this does not compel them to 
lay all tbe necessary leads from tbe mains at their own expense. 
The Act requires that they must provide the leads for 60 ft., but 
consumers whose premises are beyond that distance must enter into 
а contract to take such а supply as will recoup the company in 
respect of the capital necessary to provide the special lead. The 
statutory regulations on tbe subject are explicitly set out in the 
schedule to the Electric Lighting (Clauses) Act, 1899, which will be 
found printed in Mr. Shiress Will's book on The Law Relating to 
Electricity." It may alto be had from the King's printers for a 
small sum. 


" CONTRACTOR” writes:—''An estimate given bya oontractor, 
B, was accepted by an architect for electrical ligbting. А few 
montbs afterwards, before any work was done, А (the employer)* 
proposed a new scheme of lighting the building, then the contractor 
made p'ans which were accepted, bub no estimate wes given. 

“1. Can В charge for tbe work as a new installation altogether, 
or as an extra on the old estimate? The new scheme altered the 
old estimate considerably. 

2. Can B charge a certain amount for plans owing to the new 
scheme ? 

* 3. The contractor was delayed many months; he had men on the 
works, and he could not finish bis work through A's fault. Can he 
make a claim for delay ? 

"4. Fittings were supplied by A. Nearly four months elapsed 
before B could get them to finish hie work, and a delay of two 


We ыкы р URS Hoe a UNUM des cU MUN 
* It is assumed tbat A is the employer er building owner.— 


Eps. Ю.В 
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months took place from the first delivery of fittings to the last. A 
bonght them for about £200. 


“Can B ask for à percentage on the fittings (for which there was 


so much delay inthe delivery)? This not as delay but as profit.” 

», With reference to the first question put by Contractor,“ it 
is cunceived that he is entitled to charge upon the basis of the old 
estimate, as modified at the request of the employer, which may be 
regarded as extras.“ The price of the alterations will, doubtless, 
be fixed upon what is known to lawyers asa quantum meruit, and 
this whether or no they can be regarded technically as extras” 
orno. The majority of contracts provide that the architect shall 
"sign up" for extras. "'Contractor" will, therefore, do well to 
consult tbe architect, but even if the architect refuses to treat the 
alterations as extras, an action could still be brought проп a 
quantum meruit. 

With reference to the second question, a reasonable charge can 
certainly be made for plans. i 

As to 3, it Contractor can show that he has suffered loss through 
his being delayed on tbe job, he could make a claim for damages. 
As to 4, there is no rule of law which would place any obligation 
upon A to pay the percentage in question. If B could show that 
. delay was caused by tbe non-delivery of fittings, and that he 
suffered damage, he could claim that damage, but it would be extra- 
ordinary if he could claim a percentage, unless, of course, there 
was some express term to that effect in the agreement between the 
parties. 


METHODS OF LOCALISING FAULTS IN 
TELEPHONE CABLES.” 


By Н. B. STABLER. 


Тнв two methods which it is the purpose of this article to describe 
were designed to meet the requirements of certain cases in which 
the testa ordinarily used for determining the location of grounds 
or leaks on cable conductors cannot be applied. 

One of the tests depends upon the fact that the sheaths of aerial 
cables are often comparatively well insulated from the ground; or, 
if heavily grounded, the ground is usually at some certain point or 
points. In fig. 1 let м x represent an aerial cable whose sheath and 
supporting wire being in contact only with the dry wood of cable 
boxes, poles and cross arms, are normally insulated from tbe ground 
throughout their length. Let a b represent a conductor, or con- 
ductors, which are in electrícal contact with the sheath at the 
point e. By artificially connecting the sheath to ground at g, and 
connecting а battery as shown at a, & current can j^ made to pass 
through the conductors from a to e, and through the sheath from e 
tog. By applying tbe terminals of а sensitive galvanometer, such 
as а millivoltmet zr, to two points, and s, a few feet apart on the 
sheath of the cable between g and e, the presence and direction of 
this current will be indicated by a deflection of the needle. By 
repeating the test at other points on the cable, the point e, where 
the current first reaches the sheath from the conductors, can 


Fia. 1. 


obviously be located, since between any two points, r’ and s , situated 
beyond the point e, there will be no current flowing, and therefore 
no difference of potential and no deflection of the galvanometer. 
If the cable sheath should be already grounded at two or more 
points, the test is still applicable. It is clear from the figure that 
with grounds at both g and g' the point e can be exactly located, 
not by the absence of deflections at points beyond e, but by deflec- 
tions at points between e and g' in the opposite direction to those 
obtained at points between g and e, as any current passing from the 
conductors to the sheath at ¢ will evidently divide, and a pert of 
it flow in each direction from e to the grouud. 

Of course, this method fails in cases where tbere is а high resist- 
ance in the cross between the conductors and the sheath, as in such 
cases it is impracticable to get а large enough current through the 
circuit to give the desired deflections. The amount of current 
required is, however, not very great. For instance, with a cable 
sheath whose resistance ів 0-1 ohm per 1,000 ft., or about the same 
as No. O B. & 8. gauge copper wire, the difference of potential 
between two points on its surface 4 ft. apart will be 0:1 millivolt if 
it is carrying а current of 0°25 ampere. Ina central energy t«le- 
phone system such а carrent may often be fed from the central 
office through cable conductors to the desired point, in order to save 
the party,engagediinimaking the test the trouble of transporting a 


* Abstract from the Electrical World and Engineer. 


auitable battery to the end of the aerial cable. Indeed, it is pro- 
bable that, in some cases, enough current to make the test may be 
found to be already supplied to the cable sheath from central energy 
suhacribers' lines within the cable. 

Тое foregoing method would also evidently fail where the cable 
sh: ath was grounded at points each side of e, and there were already 
differences of potential, due to foreign causes, between these points. 

For the underground cable of а central energy it is pro- 
posed, when АП conductors have become impaired, to use a simple 
test, dependent upon the fact that їз such cases there can usually 
be found idle conductors in the cable between which there is a small 
but appreciable difference of potential. Since one conductor of 
each working pair connects with the + pole of the central office 
battery, and the otber conductor with the — pole, the above- 
mentioned condition is almost certain to exist; that is, there will 
be some conductors which. at the point where the insulation ís 
moistened or soaked, will be in better electrical connection with 
tbe + working conductors than with the —, and some others that 
will be in better connection with the — than with the +. The 
proposed test, as originally conceived, consisted in taking, on two 
such conductors, simultaneous current readings with milliammeters 
at the two ends of the cable, and deducing from these the ratio of 
the two resistances, and therefore of the two distances, from the 
ends of the cable to the fault; the fault being ed as а source 
of E.M.F. which causes current to flow through the two branches of 
tbe circuit in parallel. The millivoltmeter being an instrument in 
mueh more common use than the milliammeter, the subetitution of 
it for the latter at once suggeste itself as the first step towards 
simplifying the method and bringing it more within the reach of 
the practical cable tester. Їп fig. 2 sappose a b and c d to 
be two conductors in the cable, м x, defective at e, and v aod у 
two millivoltmeters of known resistances, ғ and ғ’, and connected as 
shown. Let o and с” be, respectively, tbe currents flowing through 
the two branches of the circuit, due to a difference of potential, n, 
between the conductors at e; D and р the deflections in volta, of 
the two instruments, and в and в’ the resistances of the cable con- 
ductors in the two branches; that ie, в = the sum of the resistances 
of a e and c e, and в’ = the sum of the resistances of eb and ed. 


o and c' are obtained at once as the quotients of ч апа 5, and since 


* в Ni : 
с= n+ p Indo + г>, we have, by eliminating е: 
с Rtr (1) 


c^ ner 

The method presupposes that the length and gauge, and, there- 
fore, the resistance of the conductors, is known. So by putting the 
equation in the form 


F (2) 
© B ＋ 7 
с(в+в + r+ т) 

or а = (аат), (3) 


we very readily obtain a numerical value for д, since о, c, rand r 
are all known quantities, and (в + в’) is also known, being the 
total resistance of the pair of conductors. It only remains to reduce 
the numerical quantity, в, from ohms to feet, and one-half of the 
result will be the required distance, a e, from the end of the cable 
at м to the fault. 

If in the application of this method it is not possible, with the 
instruments at hand, to obtain defiections great enough to be read 
with a fair degree of accuracy, the test evidently fails. If, on the 
other hand, the difference of potential between the conductors under 
test is so great as to give more than a fall scale deflection of the milli- 
voltmeter, the difficulty can be overcome by shunting the meter with 
a suitable known resistance. If o is the total current in amperes 
passing through the meter and the shunt, B the joint resistance of 


the meter and the shunt, and р the deflection in volts, o = >and 


ums mes Where m is the resistance of the meter and s that of 
2% : 


the shunt. . 

In conclusion, I would remark that the application of this method 
could probably be extended so as to include cables other than those 
of a central energy telephone system; that is, cables not already 
containing any “live” wires—by simply temporarily connecting 
some of the conductors at one end of the cable to the two poles of a 
suitable battery or other source of E. M. F. in order to produce arti- 
ficially the conditions existing in cables of a central energy system. 


APPLICATION OF ELECTRICITY TO 
STEAM RAILROADS. 


A rar with this title was read before the Richmond Railway 
Club in May, 1904, and is reprinted in the American Electrical 
Review for August 13th. It was out of date when read, for the 
autbor, Mr. L. S. Randolph, speaks of alternating current on the trolley 
wire as impracticable in the present etate of invention, ignoring the 
work which has been done in the last two years, which is sufficient 
at least to have deserved more than dismissal in the sentence :— 
“This system can hardly be said to be sufficiently promising to 
warrant consideration, except for light trolley service.” The writer 
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was considering the application of electricity to main steam lines ; 

bat be was not judicious to give such а cold shoulder to alternating 
systems as а whole, especially when he must be aware of the ex- 
tensive experiments,” if you will, which have been inaugurated for 
quite a long time as time goes now in engineering matters. 

When stating the advantages pertaining to steam as against those 
gained by electrical methods, the author puts first :—' Separate 
units, one of which failing does not: cripple the system or a seotion 
of the system ”; aad second, “ that units can be put out of, or into, 
service as readily as the traffi: demands, and that the capacity of а 
steam line can be increased (he speaks of doubling) simply by 
ordering enough locomotives, while the extension of an electric 
line is a slower basiness, as the capacity of the power houses and 
feeders bas to be increased in addition to the rolling stock.” Both 
these advantages vaaish on even superficial examination ; the first, 
because it is evident to anyone who knows the first thing about 
modern electric traction, that the multiple unit train is more 
flexible than a steam train in the ratio of motor cars to 
locomotives, while the power stations and the transmission distri- 
bating systems are во designed that nothing short of a 
catastrophe could hang up a section, at any rate, for longer than a 
steam section would be blocked by the breakdown of a train. It 
does not seem worth while to knock down the second advantage, for 
such a large addition to the capacity of а line as to out-load 
generating stations and feeders, never would be planned, much leas 
carried out, in such double-quick time as to find the necessary 
extensions in every respect unready. For normal and foreseen 
extensions of service the electric line will be at least not second 
to the steam line in this matter of easy and speedy extension. 

The third and last advantage claimed for steam traction is simply 

tha old question of reliability. Each motor unit being entirely 
self-contained, depends only on the permanence of the track—which 
is common to both systems—to keep running. On paper, this advan- 
тэра may be of more or less value, according as the penman 
is ап advocate of one or the other system. That there is a 
potential advantage ie clear, but we feel sure that it is of only the 
slightest practical importance, for the reasons given above. 
. The advantages detailed by the author for electric traction are 
much more numerous and less open to criticism, although the 
following might have been omitted without damaging the prospects 
of electricity :— 

“ Where the path of the return current is from the driver to the 
rails, considerable increase in tractive effort is obtained above 
that due to the weight alone. This amount is not definitely 
known.” | | . 

The author makes two allusions to the possibility of turbines 
репа employed as steam motors on locomotives, but few can share 


Farther on, whea beginning a commercial comparison, he says 
that it would be " entirely impracticable to attempt to run а motor 
with one man alone unless the other members of train crew 
access to him.“ It may not be allowed by the authorities, but recent 
refinements in appa for operating the multiple-control system 
have quite discounted this statement. Driving has become a matter 
of keeping а lookout for signals and statione, for the actual handliny 
of the apparatus to produce or reduce motion has been removed 
almost from the personal influence of the driver. 


The financial comparison is, and is intended to be, but rough, 


and it is not possible to вау whether the generating system for 
which the estimates are drawn is direct current, with booster sub- 
stations, or alternating, with conyerter sub-stations, for both are 
mentioned. 

It із hardly worth while attempting a criticism of the figures 
produced by Mr. Randolph, as his fundamental assumptions are open 
to argument, and are not quite broad enough for the purpose of the 
peper, which is to prove that electricity is not at present in the 
position to oust steam for anything like main line service. 

Although the paper is too superficial to attract the attention of 

ical engineers as a whole, it may be recommended to those 

among us whose prophetic vision sees no steam engines on any 

=? ten years hence. It may help them in the direction of 
y. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
> until the following week. 


Unfair Competition. 


In answer to Educated Mechanic" and others, may I 
Bay а few words on the other side? First, I have no sym- 
pathy with the “ willing to work for nothing man; aud I 
do not think, in the long run, he derives any real advantage 
from his cheap tuition or experience. But, with regard to 
the second cry, let me heresay that the attitude of employers, 
. eondemned by your correspondents, is largely due to appli- 
саша. themselves, From some dozens of advertisements 
issued by me during the past seven years for wiremen, as 
well as for engineers for responsible positions, I have re- 
ceived hundreds of replies, and I would tell“ Educated 
Mechanic”. and others that if, they confined their applica- 


tions for a post to as few words as possible, merely stating 
their suitability for that post, and supporting their claims by 
one or two copies of good testimonials, they would stand a 
chance. Nothing is more trying than to advertise for. say, 
а wireman, and receive, as I have, а letter consisting of four 
closely written pages of foolecap, dealing with everything 
that the man has done, or learnt since leaving school. It 
is not wanted, it is tedious reading, and it is invariably fatal 
to that man’s chances. It would have been far better had he 
just said, briefly, that he had been wiring so long, had just 
left so-and-so, could start át once, and wanted во much. 

Sunpose I advertise for an engineer to take charge of a 
branch business The duties, which are responsible, consist 
broadly of getting wiring work, seeing it done, and making 
it pay. Is it, then, of any interest to me to know thet a 
certain applicant was so many years on а P. and O. boat, 
then had charge of a colliery, and knows a good deal about 
wireless telegraphy? — 

Another thing; many men, perfectly eligible, throw away 
all hope of success by an abominable—I can call it nothing 
else—subserviency in their letters. Most employers want 
men, not worms. Why begin “ Honoured Sir," or similar 
rubbish, and go on to add, “if you favour me by giving 
me tbis appointment, it, will be the aim of my life to reward 
your great kindness, &.“ and finish with I remain, your 
obedient servant”? When you've got the job, to put it in 


plain English, you'll get the chuck if you don't work. You 


know it, and the employer knows it, and so don’t slime. 

Another thing. Preserve me from the workman who has 
“some education" and talks about “ being intellectually 
smarter,” and rot of that kind. Become as educated as 
you can, and remain a little modest with it. 1f a jointer is 
wanted, it is a jointer, and the best jointer ought to get the 
job, even if he cannot write, though you can read Virgil with- 
out a crib When work is in the market, come in on work, 
and show your intellectual superiority by laying low, until 
you вее a chance where brain can get а grip, and then grip. 
Don’t waste brains all over the place—they’re scarce. And 
also remember that the next man to you may have more 
education, or a quicker grasp than you have, and yet not 
hang it out for Ышан. | 

Again, what use is your education to a master? He 
values smartness (intellectual goods, smartness is, and worth 
a lot of Euclid) and ability—not ability to read German, or 
to talk about Hero of Alexandria—but ability to bring 
out а job on the right side in a high-claes style. He has 
no use for your education. Von are the man to use that. 
And the time will come when it will be of use, no doubt ; 
but if you talk about it, and sicken people, who may have 
as much as you (it is not probable, I know, bat it’s possible), 
you will find it undoubtedly “ enough for him (a manage! ) 
to throw you out." And if you haven't any more rense, you 
deserve it. 

Geo. Barham, 
Engineer and Manager, 
CBAMPTON, OLIVER & Оо. 


Bury St. Edmunds, Seplember 10%, 1904. 


A Query from New Zealand. 


I should esteem it а favour if I could be supplied through 
the medium of your journal with the name and address of 
the makers of the Thunderbolt Governor a8 applied to the 
engines of Liverpool Overhead Railway, and as described in 
your issue of October 29th, 1897. Is this system of govern- 
ing continuing to give satisfaction ? Сап апу of your геайегв 
who have had experience of this system oblige ? 


15-year Colonial Reader. 


[We understand that the Thunderbolt Patent Governor 
Co., Ltd., of Kelvinbiidge, Glasgow, is now wioding up 
with Mr. G. B. Nancárrow (W. B. Peat & Co., of Middles- 
brough) as liquidator. But if any of our readers bas any 
information of value relating to the working of the governor, 
we shall be pleased to hear from him.—Eps. E. R.] 


INFORMATION WANTED.—A correspondent requires the 
names of the makers of lace chain for arc lamps. 


— . — — — 
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REVIEWS. 


Starters and Regulators for Electric Motors and Generators. 
By Rupo.r Krausu. Translated by О. Kinzbrunner 
and ЇЧ. West. London: Harper & Bros. 4a. 6d. net. 


Whilst there are several pointe of interest in this book, 
we cannot say that it altogether satisfies the need there is 
for a good work on this subject, The first two chapters 
dealing with general principles of circuit breakers and cir- 
cuit breaking have no special application to starting and 
regulating switches, although in themselves the chapters are 
not without interest, Being the work of a German, the 
data given refer in great part to German practice, which 
does not always coincide with the conditions obtaining in 
this country. As regards the question of temperature rise, 
for instance, the author assumes in his calculations that the 
resistance material may rise as high as 200° C., whereas 
according to existing rules in this country 240° F. is the 
limiting rise of temperature allowed. 

The theory of starters is gone into at some length, and 
will be interesting to students and to those engaged in this 
particular branch of the industry, and the same applies, 
of course, to the chapter on mechanical construction of 
starters. 

Whilst the book forms an interesting addition to the 
literature on the subject of starting an regulating appa- 
ratus, there is still the need, we think, for a book dealing 
with the subject from the point of view of English practice. 

We might add a word of commendation to the translators, 
who have done their part of the work well. 


Electrical Motor Installations, By F. J. A. MATTHEWS. 
Manchester : The Scientific Publishing Co. 2s. 6d. net. 


This book is intended by the author for factory-owners 
and other users of steam power, and consists in the main of 
descriptions of the various apparatus used in electrical 


motor work, together with descriptions of actual motor 
installations. 


The first two chapters dealing with the advantages of | 


electrical transmission, and “ definitions and functions” are 
clearly written, and in а way that any business man accus- 
tomed to dealing with figures and technical matters 
generally can understand. The two following chapters on 
types of British motors, starting switches, and accessories 
are fairly comprehensive, illustrations and descriptions 
being given of most of the best known motors and switches 
in use. On page 42 an illustration is given of a gas engine 
alongside а motor of the same power. The illustration 
shows forcibly the great saving of space that is effected by 
the adoption of electric motors. The chapter on starting 
switches, &c., is probably the best chapter in the book, and 
ів, we should think, the best general description of this type 
of apparatus that has yet been compiled. Not less interest- 
ing is the chapter on devices for speed variation, in which 
considerable space is taken up with the systems adopted for 
newspaper press work, in which the speed variation required 
is very wide. Some definition of the word “ teazer ” appears 
to be necessary, as the author uses this to describe апу; small 
motor that is used ав an auxiliary to a larger motor. We 
do not quite think that this was the intention of the 
originators of this expression. 

A special chapter is devoted to the application of motors 
in colliery work, the bulk of the chapter being taken up by 
the work of one well-known firm. 


The descriptions of existing motor installations will . 


probably be the chapter of greatest interest to the general 
motor user, and for this reason it might with advantage 
have been somewhat more comprehensive. Whilst, perhaps, 
it is too much to expect that the names of contractors should 
be suppressed in the text, this part of the book resolves itaelf 
into an advertisement for the few firms whose names are 
mentioned. Many of the descriptions are obviously fur- 
nished by the contractors, their figures being accepted with- 
out any criticism. In fact, the author throughout does not 


express any decided opinions of his own, but contente himself 


with general descriptions of the work and apparatus. We 
note that one of the last installations described was installed 
under the supervision, and to the specification, of the chief 
engineer of the author's company, which, whilst originally 
and essentially ап insurance company, also (we find from 
advertisements in the book) undertakes consulting work. 
When the Council of the Institution of Electrical Engineers 
revise their suggested rules for professional etiquette among 
consulting engineers, the questions of advertising, and the 
status of the consulting engineer might be with advantage 
more fully considered. 

The last section of the book is devoted to “ Attention and 
Maintenance,” and the only exception we could take to it is 
that in more than one place it is used as an advertisement 
for the author's firm, and, in fact, concludes by recom- 
mending works owners to insure their dynamos and motors 
with the company referred to. It is noticeable that the 
illustration of the motor used on the installation supervised 
by the author's chief is of French make, and is almost the 
only two-pole open-type motor shown in the book, There is 
one other which is of American make, and it is almost un- 
necessary to say that this is a type of motor which would be 
rarely permitted by any fire insurance company. - 

The index is somewhat badly arranged, as it is not possible 
to find from it a description of an installation in any 
particular class of work. For instance, although there is 
in the book a description of an installation in a biscuit 
works, this could not be found under the letter “В”; 
neither can a colliery installation be found under “С”. 
nor printing works nor paper mills under “ Р,” and во on. 
It is necessary to look through installations under letter “ Т,” 
and even then one gets no idea in most cases as to the class 
of the installation. Thus, under “I” we find * Installa- 
tion, Вакегв”; « Installation, King's“; « Installation, 
Thompson's,” and во on, which gives the reader no informa- 
tion Whatever as to the nature of the installation. In a 
future edition we should recommend the author to remodel 
this part of the book, as a book with a poor index is robbed 
of at least half its value. 


Ой Engines. By A. Н. Оогріхснам.. London: E. and 
F. N. Spon. 1904. 


This is an extremely useful work, not less valuable because 


it is confined to such engines as use heavy kerosene, Scotch 


paraffin, coal oil, or similar oils varying from 0°78 to 0°85 
sp. gr., and flashing at 75? to 800° F, | 

The naphtha, or petrol engine, is regarded by the anthor 
as & gas engine proper, with the addition of a carburetter. 
The term oil engine is understood to apply only to such 
engines as use the oil itself directly in the cylinder. With 
these engines the author deals in considerable detail, showin 
how the fuel is introduced, how it is vaporised and ignited, 
He also deals with the Diesel engine, which, though usually 
fed with crude oil, is equally effective with any liquid com- 
bustible that can be pumped into its bighly-heated com- 
pressed charge of pure air. å d 

In addition to descriptions of various oil engines, there 
are chapters on the designing of engines, with a plea for 
simple construction, and the engineer will find a few examples 
of dimensions in this chapter, and various hinta on knotty 
points, on testing engines, with notes on I. H. p. and B. H. P., 
and on indicator work, &c. 

There is a chapter on the running of engines, one on 
repairs, and one on the faults and troubles met with. А 
general chapter on fuels is also given, and a final miscel- 
laneous chapter. ? | 

The illustrations generally are good, and though set up 
and printed in America, it is not written in Americanese, 
nor spelt in the slovenly manner only too common there. 


Dynamo Attendants and Their Dynamos. By FRANK 
BROADBENT. London: Rentell & Co. 18, 6d. net. 


This is really an excellent little (1 10-page) book, written 
in terse paragraphs, and with clear diagrams, and it should 
prove useful to students and artisans actually engaged in 
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electrical work. Mechanics and engineers in charge of 
machinery generally will also find much useful informa- 
Lion regarding motors and motor driving. 

The book is divided into 16 chapters, and if any fault is 
to be found, it is that the alternating current sections are 
not as fully dealt with as the direct current. No doubt, 
with the rapid growth of polyphase work, this will be rectified 
in a future edition. | 

la connection with belt driving from gas or oil engines, 
where the rotation is somewhat unsteady, the author points 
out that it is well to deviate from the usual rule of having 
the tight side of the belt at the bottom. He shows that, 
with the slack side at the bottom, Шер, at each impulse, the 
slack side slackens, and the tight side tightens, and as the 
dynamo resists sudden change in speed, the belt is pulled 
round the dynamo pulley, that is to say, it “slips.” Placing 
a fly-wheel on the dynamo is no solution, for the fly-wheel 
should be on the engine. 

Dealing with compound winding, the author says two-pole 
machines have usually half the series turns on one pole, and 
half on the other, the two sections being connected respec- 
tively between one brush and one main terminal. Dynamos 
intended to be run in parallel, however, must have all the 
turns connected in series between one brush and one terminal 
only. In many modern multipolar’ machines it is usual to 
place all the series turns on one set of poles (say the N-poles), 
because this simplifies the connections. | 

Iu referring to damp insulation, the author instances a 
case where some armature bars were short-circuited by reason 
of the letters of the purchaser’s name having been painted 
on, and, unfortunately, the paint happened to be hygro- 
scopic. Running & maohine partly excited, and with the 
circuit switches closed, is recommanded for drying out a 
new machine, or an old one which has been standing for 
some time. | 

The mistake of building small motors for high voltage 
and low speed is well shown by giving the windings for a 
2-H.P. motor for 230 volts and 1,500 revolutions, and for the 
same carcase when wound as a}-H.P. motor for 580 volts and 
300 revolutions. The armature conductors are as 1,040 to 
10,000, and the field turns 12,500 to 30,000. It is clear 
that with these higher numbers of windings there will not 
only be difficulty in winding the very fine wire necessary, 
but a large amount of insulation will also be required, which 
must considerably reduce the efficiency. 

To show the very practical nature of the book, it may be 
mentioned that Chapter IX. deals with sparking at the 
brushes; localising a break, if not obvious ; bedding the 
brushes; overheating of armatures and magnet coils; 
breaking of armature wires; heating of bearings; dynamo 
failing to generate ; break in the circuit ; polarity of dynamo 
reversed, &c. 

Starting switches are very fully dealt with, and there are 
useful chapters on faults and breakdowns, and on spur 
gearing. . | 


Sieb ect List of Works on Electricity, Magnetism, and Electro- 


Technics in the Library of the Patent Office, London: 
The Patent Office, 25, Southampton Buildings, Chancery 
Lane, W.C. Price 6d. 


This is опе of the excellent series of bibliographies which 
are being published by the Patent Office Library. A 


general scheme of classification is given at the end of the 


volume, and the lists of works falling under each of the head- 
ings and sub-headings of this work are given in the main 
part of the volume, in which the said headings and sub- 
eadings are arranged alphabetically. The works under 
each sub-division are arranged 
will be a great advantage to anyone interested in the history 
of any special branch of eleotricity. | 
No system of classification can satisfy the requirementa of 
everybody, but we think the classification in this little 
volume might have been made much more useful if there 
had been a little more repetition of the entries of books 
under different headings. For example, there is а great deal 
of valuable historical information about arc lamps in 
Dredge's volumes on ‘electric illumination, but this work is 
mot to be found under the heading “ Electric Arc Lamps.” 
A number of similar instances could be cited. We observe 


in chronological order, which 


that a treatise on the Wehnelt break is entered under 
„Switches.“ No doubt, in a sense, a Wehnelt break is a 
switob, but most people would look for it under * Induction 
Coils,” where information about other kinds of interrupters 
is to be found. Ў | l 

The Patent Office Library is one of the most complete 
technical libraries in Europe, and everything possible is done 
to make its contents easily accessible to the public. These 
handy little subject matter bibliographies represent one of 
the latest efforts in this direction. Their production is highly 
creditable to the library staff, and we have no doubt they will 
be greatly appreciated by the large body of readers who make 
use of the library. | | Et | 


The Diseases of Electrical Machinery. By ERNST ScBULZ. 
Edited with a Preface by S. P. Thompson, and translated 
by Hugh Ledward. London: E. & F. N. Spon. 
28, net. 


Dr. S. P. Thompson's preface draws a comparison between 
the ailments of mankind and of the dynamo machine, and 
he uses the phrasing of the medical books in an amusing 
manner to describe the constitution of the dynamo. For 
example :— TEL 

“ It is true that in the seventies he was a puny weakling, 
that in the early eighties he suffered from a sudden epidemic 
of the disease called flats ; that owing to early mismanage- 
ment, he used not only often to run away, but even to burst 
his binding wires. His limbs were racked by want of 
proper balance, and occasionally a sudden high fever caused 
him to shuffle off a mortal coil or two.” ` 

It is interesting to note that whilst in the dynamo chapter 
there are plenty of faults to analyse and prescribe for, 
directly the author begins to deal with alternating current 
machinery his task is much simplified, and we find him 
saying at the end of the chapter on Induction Motors :— 
* From the above it follows that faults with polyphase motors 
are much rarer than with continuous current motors, as may 
be confirmed at any time by actual practice.” | 
Again, when dealing with continuous current boosters, the 
author says tbat they should only be given into experienced 
and conscientious hands, whereas under alternate current 
transformers he says: —“ Faults occur relatively much more 
rarely with transformers than with dynamogs"  . 

The modern alternating current generator and polyphase 
motor bave indeed attained to an amazing robustness of con- 
stitution. The 84 pages of this little work have, however, 
many interesting little pointa on how not to do things, and 
to cure them when they are done wrong, which should make 
it useful to dynamo attendants and those engaged in the manu- 
facture and testing of dynamo machinery. . 

The book is divided into four chapters, namely :—“ Con- 
tinuous Current Machines," Single and Polyphase Gene- 
ratore," Single and Polyphase Induction Motors," Trans- 
formers,” Efficiency. | | | 

Carborundum paper is recommended as a means of grind- 
ing down hard mica when it projects above the segments, 
and the Boudreaux self-lubricating brushes are stated to be 
the best where metal brushes are necessary. EL 

The curious fact that when a short circuit occurs in the 
armature coil of a motor, the machine shows a tendency to 
run slowly backward, is referred to. Also the importance of 
arranging the series turns of a compound-wound motor so 
that they assist the shunt when it is desired to increase the 
torque at full load. . | | 

The various methods of arranging starting switches for 
motors are fully gone into, the starter being arranged in series 
with the armature, whilst the shunt winding is connected 
parallel to the armature and the starter, so that at switching 
on the shunt stands under full pressure. | 

The mesh and star connections for three-phase generators 
are fully described, and diagrams are given showing the 
right and the wrong methods of connecting up the armatare 


* coils. 


In referring to three-phase motors, it is pointed out that 
although roost firms design their three-phase motors with 
star-connected stator windings, it happens that for 110 volt 
motors the stator windings are usually designed with meah 
connections, for the reason that this same winding can then 
be reconnected with a star grouping at 190 volta. 
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The danger of throwing the full pressure on motors 
when the starting switch is not on the zero contact is men- 
tioned, but nothing is said of the no-load automatic starting 
switches which are now so common, nor yet of those fitted 
with over-load release. 


THE FREE EXPORTATION OF SMOKELESS 
COAL. 


Sou interesting letters have been published in the Times 
lately, contesting the opinions so forcibly expressed on 
numerous occasions by Prof. Boyd Dawkins to the effect 
that certain steps should be taken to economise our stock of 
smokeless Welsh coal. Prof. Dawkins’s views are too well 
known to need recapitulation ; but it is perhaps desirable to 
mention the leading points of his argument, in order that we 
may see how his propositions are dealt with by his adversaries, 
Prof. Dawkins says that we possess the only seams of smoke- 
less coal in Europe; that the use of smokeless coal means 
invisibility at sea; that invisibility may spell victory ; and 
that, therefore, we should retain all that coal in our hands 
for the service of the Royal Navy ready for the next maritime 
war in which we may be engaged. Apart, too, from purely 
©“ smokeless " reasons, Welsh coal is more concentrated a fuel 
than its solid competitors, so that it gives even the merchant- 
man a wider scope of. activity. As voiced by Mr. J. 
Macaulay, who is general manager of the Alexandra (New- 
port and South Wales) Docks and Railway, the arguments on 
the other side are as follows: — That the value of invisibility 
is over-rated ; that it is foolish to forgo a very real and 
obvious present advantage for the sake of a problematical 
future —sinoe our general over-sea commerce (and not merely 
the coal trade) would suffer if we refrained from using 
smokeless coal; that by the time our seams are exhausted 
other nations will be in a similar position ; and, moreover, 
before that time comes, other sources of energy will have 
been discovered which will have rendered the ship propelled 
by steam power a thing of the past. 

The precise value of Welsh coal as a means of conferring 
comparative invisibility upon a ship in time of warfare is 
clearly a matter for the naval expert to decide; but its 
value as yielding a greater number of ship-nauts (if there be 
such a phrase) per ton or per cb. ft. is patent to everybody. 
The argument that since we possess the only mines of smoke- 
less coal in Europe, we may safely allow other nations to 
help us to empty them in times of peace, seems a trifle 
dangerous, for we should have thought the geologist would 
hesitate before admitting that our Continent had already 
been exhaustively examined; while beyond this looms the 
perfectly insoluble question as to where, or under what flag, 
the other seams of smokeless coal which are, no doubt, to 
be discovered in extra-European parts of the earth may 
exist. 

But in some respects these inquiries, like that into the 
approximate date when our own mines may be exhausted, 
would appear to be matters of detail beside two other 
questions. The first of these is whether it is really prac- 
ticable to limit the present consumption of smokeless coal on 
the assumption that it does confer upon us invincibility 
at sea. There аге во many of our fellow countrymen whose 
daily bread depends apon the Welsh coal trade, that the 
industry could only be restricted at the cost of much 
suffering ; and it may be doubted whether any House of 
Commons could be found to pass the measures that would be 
required. The compensation that would have to be paid to 
the mine owners, and the sums of money that would have to 
be found to maintain the workmen and their families until 
new labour marketa were created, would assuredly be voted 
insupportable by the already over-burdened tax-payer. 

anifestly, however, the need for such heroic procedure is 
entirely removed if there be any reasonable probability that 
by the time our Welsh mines are worked out, the marine 
steam engine—or rather coal as a source of locally developed 
energy on board ship—will have passed away. The internal 
combustion engine is already a serious rival to the steam 
boiler in the case of all small power units; and in every 


respect it would benefit the community were the former to 
be far more generally adopted. No engineer can have the 
least hesitation in endorsing the late Sir Frederick Bram- 
well's prophecy—if not his data—for the supersession of the 
steam engine by the explosion motor; but setting on one 
side the stationary inland motora fed with producer gas 
made from non-Welsh coal, the only fuel yet employed on 
the large scale is one which has not been discovered within 
the British Isles, It is not easy to see how we as subjecte 
of the British Crown, and more deseri as inhabitante 
of the metropolitan country whioh provides the bulk of the 
money for lmperial purposes, can look forward with com- 
placency to a time when our men-of-war and merchantmen 
sball consume petroleum oil derived from the wells of the 
United States or those of far-distant colonies. 

We may freely admit that there is no reason why petro- 
leum products should be regarded, as they are usually at 
present, as the only liquid fuels available in the explosion 
motor in countries where denatured alcohol is not cheap. 
The more volatile oils or spirits recovered' by distilla- 
tion from coal-tar, or even coal-tar itself, can be 
burned ; and in measure as the use of gas firing spreads in 
factories, so more tar will be produced, which will tend to 
lower its price, unless a new market is found for it. Similar 
considerations to these, coupled with a desire to find a purely 
British fuel, have induced our contemporary, the Au/ocar, to 
study the possibility of consuming coal-tar benzol in motor- 
car engines ; and, under suitable conditions, the spirit has 
behaved to admiration. "This is but a small matter, yet it 
suggests that, with a gradually falling price, some descrip- 
tions of liquid fuel, derived from the coal gasified to yield 
energy in large power generating stations, may eventually 
prove possible of utilisation on shipboard. 

Mr. Macaulay’s anticipations, however, go mach farther 
than this, for he hopes the day may arrive before the Welsh 
seams are exhausted, when our merchantmen shall be pro- 
pelled, and our fighting ships driven as well as operated, by 
energy stored on board in the form of electricity. . He 
looks forward to the time when electricity works actuated 
by a fuel gas shall exist at dockyards and the like, where ships 
shall be “ loaded with energy by the coupling together of a 
few cable ends The man of science who regards as 
final a process of obvious inefficiency, and refuses to see that 
improvements or radical changes are to be effected, takes a 
very unscientific attitude; but the man who in similar cir- 
cumstances arranges for the abolition of an existing process 
by an almost fixed future date on the ground that a better 
method will have been evolved by then, appears to possess 
too much of the gambler’s spirit to be a trustworthy guide. 
As the Times writer has done in the present connection, we 
smile, pityingly perhaps, at Nelson's desire that oaks should 
be systematically planted in order that we might have the 
material wherewith to build new wooden ships of the line ; 
but had he dissuaded the country from doing this, and had 
the wood been needed, we should have held him up to 
obloquy. 

On the whole, it would appear that far too much public 
money would have to be spent on an object of questionable 
necessity if the present virtually free trade in smokeless 
coal were to be interfered with. А small proportion of the 
sum, & very small proportion indeed, set aside for the 
financial assistance of accredited men of science who should 
investigate all methods of reducing the consumption of 
coal per horse-power in steam engines which still remain 
possible, all methods of checking waste of coal at the pit, 
the naval base, and the stoke-hold, all rival methods of 
developing power from coal; who should study all methods 
of developing power from more compact fuels with or with- 
out the use of gas as an intermediary, and all ideas for the 
production of an electric accumulator light in weight, small 
in size, and trustworthy in action—a comparatively small 
sum of money devoted to there purposes, we suggest, might 
produce farther reaching results than those which could 
possibly follow an adoption of Prof. Dawkins's plan, and 
might enable us to await the exhaustion of our ‘Welsh coal 
measures with less concern than we feel at present, 
allowing our immediate descendants to abandon the local 
consumption of coal altogether, or во to improve its effici- 
ciency, that the remaining grades would last for an almost 
indefinite period. 


MACHINERY BREAKDOWNS. 


THE customary annual report by Mr. Longridge, chief 
engineer of the Engine Boiler and Employers’ Liability 
Association, has now been issued for last year, and is of 
its usual interesting and instructive order; it contains 
the customary detailed lists of accidents and of parts which 
failed, from which it can be gathered that valves and their 
gear occupy first place in the da ead with which they 
fail, followed by air pump motions, spur gear, cylinders, 
and chests, &c., among steam engines, while а not dissimilar 
order is observed for gas and oil engines. | 

Fractures from cracks starting at the corner of key ways 
continue to point to the weakness of such corners, and 
the danger of over driving the key. ‘Various broken shafts 
failed with maximum stress of 7,500 to 8,700 Ibs. per square 
inch, and made up to 235 million revolutions, One only 
made 51} million turns, but there was a suspicion of a 
possible initial starting crack not more than a scratch. 

Electrical machinery has coet more to inspect than was 
M especially in the smaller sizes, for which higher 
rates have had to be charged.  Coal-cutter motors have 
failed in the ratio 1 to 2, and other underground motors are 
also very apt to fail. The minimum risk comes with the 
lighting machine, clean and well looked after in a dry room. 
A single burned armature conductor may mean the removal 
of every bit of the winding, and such machines as have these 
disadvantages are evidently to be penalised out of existence 
in due time. The order of number of breakdowns is arma- 
tures or rotors, stators, commutators, miscellaneous, switch- 
gear; the armature of a dynamo is less safe than that of 
a motor in the ratio 62 to 50°5 per cent. of all breakdowns. 
Age and deterioration are the leading causes of breakdown in 
this class of machinery. 

In one instance a set of coils, wound for 250 volta, had 
been put into & 500-volt machine, with great heating and 
sparking as a result. 

Single wrapping of cotton tape for armature coils in 
slotted cores is condemned. Only one case of malicious 
damage occurred during the year. - 

Regarding boiler inspection, it is still found that boiler 
owners frequently make very poor preparation for the inspec- 
tion of boilers, and inspectors have to spend much time in 
doing work that ought to be done by the boiler cleaner or 


sweep, and yet the inspectors, if they chose to do so, could 


make things very unpleasant for owners. The most serious 
defects are those of corrosion and grooving as regards 
number; but there were found 20 choked water gauges, 18 
overloaded or inoperative safety valves, and 58 serious 
fractures, 

On one occasion, by pernieting in examining a boiler 
which was being corroded by damp flues, though they refused 
to grant a certificate, it appears likely that ultimate explosion 
was avoided, though, had an explosion occurred, it is quite 
probable, to judge by ent, that the owner would have 
laid the blame on the insurance company because they con- 
tinued to insure though refusing to certify to safety. Boiler 
owners will often run the gravest risks and make the meanest 
excuses when their boilers explode. We think it is in the 
public interest that insurance companies should continue to 
insure the dangerous boilers, though at the same time the 
refusal of the certificate of safety should perhaps, for the 
company's sake, be sent in a registered letter. In the case 
in point had the company refused for ita own sake to insure 
the boiler, this would have gone on without the repeated 
warning of the inspector, and would ultimately have burst 
no doubt. | 

It also seems advisable that when, as in Example 3, an 
owner refuses to replace a bad boiler and it is too dangerous 
to insure, the insurance company should be compelled to 
notify the Board of Trade, and a special warning, pointing 
out the risk, should be sent to the owner. Such a notice 
would be of great help to the coroner's jury in rendering & 
verdict of panpe against the proper person. In the 
case of one exploded boiler, as the result of the formal 
investigation, the seller of a boiler was fined for selling a 
35-year old patched boiler as fit for 40 lbs. pressure, the last 
owner for working the boiler without competent i ion, 
a cart builder for posing as a competent adviser to buy the 
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boiler, and a boiler maker for posing as a competent person 
when he was not. 

The one test recorded in the report is that of a Diesel 
engine using crude Texas oil at Ghent. The brake was 
not satisfactory, and the oil could only be measured on the 
I. H. Pp. The maximum recorded pressure was 525 lbs., and 
the mean pressure on the three pistons was 75°6 lbs, 
88:3 lbs., and 98:8 lbs., using oil of 19,750 B. Th. U. calorific 
capacity by Berthelot-Mahler bomb, or 18,642 B.Th.U., 
after deducting for the water vapour. Owing to imperfect 
combustion, the oil at the first tests per I. H. P.-hour, was 
0:412, 0:374, and 0:356. А second series of tests was 
made later, and gave much more regular mean pressures of 
95:6 average, from which no cylinder varied much, and the 


oil per r.H.P.-hour was 0:3345 lb., а figure which almost 
‘exactly corresponds with a previously published test made 


on a two-cylinder engine by Mr. W. H. Booth, and does not 
differ far from figures found by Mr. Ade Clark, Mr. Long- 
ridge’s figure for the thermal efficiency also closely corre- 
sponds with Mr. Booth's figures, being 42:8 calculated on 
the indicated horse-power, and the та supplied to the 
engine on the assumption of perfect combustion. 

The extreme regularity in the resulta of the Diesel engine 
is very remarkable, and serves to show that the system on 
which it works must be sound, and there must be great 
certainty of action and perfection of combustion. 

Finally, it is to be noted that the insurance company is 
now known as the British Engine, Boiler, and Electrical 
Insurance Co., the Employers’ Liability having been dropped 
from the company’s business as inconsistent with © inspection 
guaranteed by insurance.” 


WRONGFUL DISMISSAL. 


[BY OUR LEGAL CONTRIBUTOR. ] 


Тип summary dismissal of а servant or а clerk sometimes involves 
an employer іп an action for wrongful dismissal. In some cases the 
dismissal may be justified, when no question arises as to the measure 
of damages; but in others tbe employer sometimes runs a risk of 
having to pay damages assessed upon a scale which is based upon a 
variety of considerations. 

In general а master is entitled to dismiss his workman without 
notice under the following circumstances :— 

1. When the servant unlawfully absents himself from work; 

2. If he prove to be incompetent to perform any particular ser- 
vice which he agreed to render; 

3. If he refuse or neglect to obey his master’s reasonable orders ; 
and 

4. If he is guilty of any grossly immoral conduct, or of habitual 
neglect in the performance of his duties. 

Save upon one of the above grounds, a master is not entitled to 
dismiss his servant without notice unless there is some special term 
to that effect in the contract. Assuming that a master does dismiss 
his servant without notice, the question remains: How are the 
damages to be assessed? In furnishing s correct answer to this 
question, we are greatly assisted by a case which was decided a 
short time ago in the King’s Bench Division by Mr. Justice Kennedy, 
and to which we shall presently refer. 

The general rule is that upon dismissal without notice the servant 
is entitled to full wages for the period during which notice ought 
to have been given, but he is not entitled to his fall salary for the 
unexpired period of the contract of service, but that is to be re- 
duced by the probabilities of his having other employment during 
such service, and it is the duty to make every workman to en- 
deavour to procure employment elsewhere. Moreover, a servant 
cannot recover damages twice for wrongful dismissal, for he cannot 
by subsequently tendering his services recover for a continued 
refusal to employ bim throughout the original time of service. 

There are, however, certain other matters besides wages or salary 
which & jury are entitled to take into consideration in 
damages for wrongful dismissal. In accordance with the well-known 
rule of law, that damages recoverable on а breach of contract must 
not be too remote, it is not competent for the plaintiff to point to 
all kinds of profits which he might have made bad his employment 
continued. Nevertheless, it is allowable for him to show that if 
he had remained a servant certain gratuities or other benefits might 
have aocrued to him, although the рот was under no express 
obligation in respect thereof. The following case is a favourable 
illustration of this principle. 

The plaintiff had been engaged by the defendant to superintend 
some draining о ions F £2 per week 
and a house to live in, and he was also to receive a gift of £20 if he 
remained until Ladyday. Before the expiration of the term, the 
plaintiff was wrongfully dismissed, and was ordered to leave the 
house which the defendant bad elected to put him into. In an 
action for wrongful dismissal, it was held that in assessing the 
damages the jury had a right to take into consideration the gift of 
£20, which the plaintiff would have earned had he been allowed to 


do so. Here the receipt of £20 was practically certain; but in 
the recent case of Turner v. Sawdon & Co., contingent advantages 
ofa much more shadowy nature were taken into consideration. 
The plaintiff had been employed by the defendants as traveller 
under an agreement which may be divided into $hree parts. 
By Clause 1 the defendants agreed to employ, and to continue 
to employ, the plaintiff for four years as from April 1st, 1898. 
The second clause provided for his remuneration, and the 
third set forth the various duties which the plaintiff 
undertook to fulfil. Disputes subsequently arose between the 
parties. Mr. Turner was not willing to accept the terms which the 
defendants were about to impose upon him, and they were not 
willing to accept certain terms which he sought to impose upon 
them. 

' Fearing that if they dismissed the plaintiff outright, his influence 
might tend to injure them elsewhere, the defendants in December, 
1900, granted the plaintiff what they termed a holiday on full pay, 
but, in fact, they intended subject to some arrangement for settle- 
ment of matters in dispute being arrived at, not to allow him to 
act for them any more. In pursuance of this they 
wrote to their various customers, stating that the 
plaintiff was no longer authorised to act for them. 
He thereupon brought an action at the Leeds 
Assizes for breach of contract. Mr. Justice Ken- 
nedy left it to the jury to say whether upon 
the above facts, the defendants had fulfilled their 
part of the bargain. The jury having answered 
thie question in the negative assessed the damages 
at balfa year’s salary. The case then came to 
London for further consideration, when it was. 
argued on behalf of the defendants, that inasmuch 
as they had paid, and were willing to continue to 
pay, the plaintiff a salary at the rate at which he 
had been engaged, the fact that they gave him a 
continuous holiday was no breach of contract on 
their Tbe learned judge, however, held that 
in what they had done they had been guilty of a 
breach of contract, he said :— 

“The plaintiff undertook to devote his whole 
time to the defendants’ interests. It is true that 
‘employment’ in the strict sense of the term 
means taking into service, but i& may also mean 
employment in a specifled capacity, or to do work | 
as the representative of a firm. In addition to 
the salary, an employé often obtains commercial 
advantages such as business experience, and 
contact with men. It seems to me that a man 
might accept а small salary, under certain circum- 
stances, in order to gain these advantages. In 
this case it is admitted that the plaintiff was 
deprived of all occupation, and that other persons 
were employed to do his work. 1 think the jary 
arrived at а correct conclusion, and that the 
plaintiff is entitled to a verdict.” 


NAVAL BELL CIRCUITS. 


Егвотаго call bells are used in the Navy in con- 
junction with voice pipes or telepbones, and are 
of two kinds, the ordinary tremble-bell, and the 
single stroke; the latter is occasionally used in 
connection with  engine-room telegraphs, in- 
dicators for revolutions, and so on. 

As far as possible, only one bell is used for each group of соп: 
nections, and it works in con junction with indicating shutters of the 
ordinary form where the armature of an electro-magnet forms a 
catch to retain the indicating disk, which, upon being released, falls 
into view. 

These shutters are replaced by a push, which, it may be added, 
becomes, in the majority of cases, & continual source of annoyance 
and trouble. Somehow the push, with its easy spring, seems to 
invite hard treatment, with the consequence that the indicator is con- 
stantly out of gear, and hence earns the reputation of being 
untrustworthy. The fact is, the ordinary bluejacket, being 
unacquainted with the mechanism inside the indicator, imagines 
that it is bis duty to bit the push a sudden blow in order to jerk 
the disk back into position, and a very little of this treatment 
suffices to wear out the catch; a simpler form of indicator wonld be 
a great advantage. It must also be remembered that a battleship 
it subjected to violent jerks from the discharge of heavy gune, as 
well as the vibration of the engines, all of which tend towards 
the wearing out of delicate parte. 

The shutter coils are placed in water-tight boxes, and the circuit 
is arranged so as to have each shutter coil in series with the bell 
belonging to the particular group at its station. 

In order to establish communication, the push in connection with 
the station to be called up is pressed, which allows the current to 
pass the corresponding shutter coil and bell of the distant station, 
dropping the disk and giving the alarm. 

In a similar manner the reply is received, and, since each circuit 
в different, four wires are required between any two stations. A 
large number of wires ате thus required at any central station, such 
as the conning| tower or chart house, and the system appears, in 
consequence, a'little complicated, | 

The diagram shows connections to two stations, one of which has 
an indicator fitted, and the other only а call bell, such м would Be 
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used in a casemate, where there is only one station in communica- 
tion, viz., the tower. 

The bell system is divided into groups, each having its own bat- 
tery. entirely separate from the other groups; this is done to avoid 
the necessity of making numerous junctions, and in order to facili- 
tate testing, &c. A reference to the diagram will show the large 
terminal box, having two parallel brass strips with several terminal 
screws for connections; a number of single terminals are arranged 
round the insulated base. 

The main wire from the battery and the leads from one termisal 
of each distant push are connected to one of these strips. The 
other terminal of each distant push is connected to a separate ter- 
minal in the connecting box, each of which is in turn connected to 


. particular indicator of its own, whence it makes circuit round the 


shutter coil, and so to the other terminal of the indicator; this ter- 
minal is brought to the second brass strip in the box. | 

The bell is connected to this last strip, its other terminal being 
brought to the battery return. This completes the circuit from a 
distant push to the central, and the t from the central to a 
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distant station is practically the same, and may be traced as fol- 
lows :—From the battery to the battery strip, and on to the push, from 
which it goes toa terminal in the connecting box; from here it 
goes to the distant indicator, and so through the bell back to the 
retarn wire, which is joined to the battery return. 

Later patterns are now in use where a third strip is used for the 
return battery wire. Lead cased four-core cable is used to connect 
the distant stations. 

Terminal boxes bave all their terminals numbered, and a label on 
the lid shows the use to which each is put. 


E € 
| 4 
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BUSINESS NOTES. 


Wood Fibre.—The City of London Wood-Wool Oo., of 
Plover Works, Hackney Wick, N.E , send us a sample of their wood 
fibre, which, we understand, has met with great success as а € 
and efficient filtering medium for use in water-filtering plants. We 
gather that many electricity works and similar undertakings are 
employing this material in connection with their boiler-fed planta. 
The sample forwarded is clearly cut and free from dust. | 


Belgium.— The report of the Société de la Fabrique 
Belge des Orayons Electriques, of Liège, for the last financial year 
shows & loss of £540. | | i 


Trade Annouücement,—The name of the firm, Derby 


and Oo., platinum merchants, 44, Olerkenwell Road, B. O., bas been 
altered to Derby ё Co, M4. ла е 
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Electrical Wares Exported. 


WEEK ENDOG SEPTEMBER 15TH, 1908. | WEEK ENDING SEPTEMBER 18TH, 1904. 


Value £25 | Adelaide „ Value £195 
Auckland. - e. Т, Alexandria .. ss S 16 
Bombay . ae T . 85 Amsterdam .. T oe T 40 
Calcutta. А ° eo 2,614 Antwerp. Elec. fuses .. .. 879 
Town .. в os ee 672 Bangkok ee ee ee ee 263 
ogne ee ee oe ое 17 Barbadoes een ee ee 84 
Colombo ee 458 * Bombay a ees ее 144 
Constantinople .. 60 Brisbane М 1 е Р 48 
Delagoa Vee ; К «4 Buenos Ayres ee ғ . Um 
Durban 2 өө e 1,594 Calcutta ce ee ee 5 
ŝi . mas. 851 „ Blec. machinery .. 844 
East London КА 6 " Teleg. mat... .. 140 
Genoa i эе ee ее ee 20 Canary Islands ee ee ee и 
Hong Kong. $5 = . 19 Саре Town.. as сә eo 228 
Lyttletou .. Е ss . 98 „ Elec. machinery 511 
elbourne 800 " Teleg. mat. . 245 
Nagasaki .. .. .. .. 963 | Channel Islands ..  .. „ 146 
North Atlantic. 66} miles sub- Colombo ... - ee .. 105 
marine teleg. cable oo — Delagoa Bay ee ee T 
Ostend oe oe ee eò 66 Durban ee oe ee ee 1, 
Perth ‚ өө ee ee oe 806 ” Elec. machinery "T 1, 
Port Darwin ° ee ee 60 ITI Teleg. wire ee oe 1,109 
Port Elizabeth. Teleg. mat. .. 1,789 London vi ө ө» 89 
Bentender .. ee ae es 59 Fremantle .. os А .. mMm 
Spezia. Elec. primers .. 86 Gibraltar ee Ye T 18 
Sydney E е .. 71 | Hamburg. Eleo. machinery .. 10 
n Telepb.cable .. .. 698 | Hobart TIT .. 38 
nto ee ee ee ee 14 Hong Кова DN ee oe ee 2 
Wellington .. 951 arache  .. vs А А 
5а gio A NN, es ee 805 | Lisbon. Teleg. mat. 461 
5 Teleg. wire. 6579 | Madras tee “we же 00 
Yokohama .. РА - А? B5 1 Telephones... .„ 210 - 
„ Тее wire. 718 | Melbourne .. .. .. .. 110 
" [Ty 'Teleg mat. ee ee 48 
Mombasa з £s в 16 
обо е ee ee ee е 0 68 
Ра Eleo. machinery . . 192 
Penang : $a © .. 23913 
jé Teleg. mat. . 485 
Pernambuco. Elec. machinery 162 
Perth ee ee ee ee oe 116 
„ . Telephones o 5. 88 
Port Elizabeth  .. es вә 45 
Rengoon .. dx Ws - 14 
i Rio Janeiro .. 960 
Rotterdam oe ee ee eo 11 
St. Petersburg vs vv 71 
" Teleg. cable .. 810 
Santiago ae ә oo Bl 
Santos ee LJ LJ * 9 
Shanghai ee ee oe oe 527 
песе Leone oe ee 1 4 
ingapore ee [3 J ee ee U 
= н Telog. mat. .. eo 
Btockholm. Teleg. cable «„ Т] 
Sydney oe ee ee ° ee 700 
Valparaiso. Teleg. cable . 3149 
каш oe oe oe - 75 
Wellington .. T oe oe 181 
Total £12,872 | Total ee 816,204 


7 Foreign Goods Transhipped. 


h . Value 2164 Hobart, Elec. goods ... Value £57 
коке ae тА Rio Janeiro. Elec. fittings .. 205 


Total .. £263 


Imports of Foreign Electrical Machinery.— There 
was rather a heavy importation of foreign electrical machinery into 
this country, the returns showing a total of £56,745, as against 
£46,732 in July last, and £33,791 in August, 1903. Bo far as the 


ear bas gone, however, it bas failed to reach the figures recorded 


ia 1903, the imports during the eight months ending with August 
being valued at £373,921, as compared with £391,537 in the corre- 
sponding period of last year. ‚ | 

Brush Contracts.—The Brush Electrical Engineering 
Co , Ltd., have secured the following contracts :— 


Crry or BrguruwGHAM Tramways Co.—Overhead equipment of Small Heath 


Tramways extension. 
COUNTY OF Lonpon Co.—Thirty-seven transformer switch pillars. 


Electrical Capstans.— Messrs. Walker & Hodgetts, Ltd., 
Salford, are manufacturing a compact and accessible form of motor- 
driven capstan as shown in the accompanying illustrations. The 
motor, together with speed-reduction gear, and also the starting 


MoToB-DBIVEN, CAPSTAN. 


switch and connections are mechanically fixed to a strong ribbed 
foundation plate. Tbe whole of the parts can thus be raised from 
or lowered into the water-tight tank. The tank is provided with a 
machine flange in order to make a weather-proof joint between the 
tank and plate. The complete connections of the series-wound 
motor, starting switch, &., are shown in the diagram. The capstan 
is operated by pressing and releasing the foot pedal to start and 
stop vely,the switching gear being in all other respecte 
automatico, Two circular inspection covers are provided in the top 
plate, these being m in. positions which enable tbe attendant 
to readily inspect 


828 


һе bearings and the commutator. The speed . 


reduction gear consists of machine-cut worm and worm wheel, which 
are both entirely immersed in an oil bath. The lubrication of the 
shaft bearings iis ialeoYantomatic. The entire spparatusiisimade to 


eee ste ы эе s 


CAPSTAN'BEING(LOWEREDUINTOVTARE. 


Li il 
L, Line; T, Terminal; r, Fuse; s, Switch: n, Rhebestat 
ps, Pedal switch; м т, Motor terminals. 


Dana OF Commorions OP САРӨТАМ, Moron anD Bwrrcn, &o. 


withstand rough usage and exposure to the weather in order to meet 
the requirements of railway and other goods;yards where a simple 
form of haulage is essential. 


The Boilermakers’ Society.—The September reports 
of the Boilermakers’ Society from the trade ‘centres do not indicate 
any improvement anywhere. In some districts trade is described 
as being slack, and nowhere is it better than moderately good. 


Cable-Making Activity, — We learn, on what would 
seem to be reliable authority, that the various British manufac- 
turers of lead-covered cables for electric light, power, traction and 
telephone purposes, have recently been making unusually large pur- 
chases of lead. It is not unreasonable to suggest that this points to an 
approaching period of greater activity in this particular branch of 
electrical industry. Cable extensions mean, in the ordinary course 
of electric lighting, a need for more electrical energy, with new 
orders for steam and electrical generating plant—indeed, we sup- 
pose it is true that, in a degree, prosperity in one department has 
a beneficial effect upon other sections of the same industry. Dare 
we go so far as to hope that there is also at hand, therefore, а mode- 
rate, but general revival—not only of electric-cable making, but of 
all good-paying electrical business ? 


New "N.C.8" Ammeter.—Messrs. Nalder Bros. and 
Thompson, Ltd., of 34, Queen Street, Cheapside, E. O., have recently 
placea on the market a new cheap form of instrument that can be 
used as either ammeter or horse-power indicator. This has been 
very carefully designed, and possesses certain features of novelty. 


Fig. 1 illustrates the general appearance of the instrument, 1034 
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constructed on the soft iron principle, special precautions having 
been taken to ensure its being quite suitable for direct or alter- 
nating currents, and to guard against any errors due to variation in 
frequency or in waveform. The instrument is completely screened 


N.C.S. 
AMPERES 


N? 496 28 


Fic. 1. 


so as to render it unaffected by external fields. It is also fitted 
with a very efficient form of air damping, which, we are informed, 
makes the instrument absolutely dead-beat, and it сап be used with 
satisfaction on any motor circuit, however fluctuating the load may 
be. Fig. 2 illustrates the working parts of this instrument, show- 
ing the damping arrangement. The great advantage of this square 


Fig. 2. 


form of damping-chamber is that the top can at any time be re- 
moved, and the instrument be inspected, whereas in most of the 
existing methods of air damping, & cylindrical tube is used, made all 
in one piece, so that if anything goes wrong it is very difficult to 
put it right. The marking of the scale is bold, and can be well 
seen ata distance. The whole instrument is well adapted to fill 
the want of a reliable instrument at а moderate price, во that a 
separate one could be used with every motor on an installation. 


J. & P. Arc Lamps.—One of the points which is frequently 
urged against the use of open type arc lamps for street lighting is 
. the frequent trimming required. This objection, however, is met 
if a lamp is selected which will burn for 40 hours with one set of 
carbons. Messrs. Johnson & Phillips of Old Charlton, have 
recently improved their double carbon open-type arc lampe 
so as to meet euch conditions. In these lamps, when one pair of 
carbons has burnt ont, the second pair lights up automatically. The 
carbons are held in carbon holders, which grip them truly. The 
sliding rods, with the negative carbon holders attached, and also 
those carrying the positive carbons, are each connected to pulleys 
on the brake-wheel spindle by a single piece of copper tape. The 
brakes are of simple and efficient design, and can be readily 
adjusted. The change over from one pair of carbons to the 
other is effected by the adjustment of the brakes, the second pair 
of carbons being held apart positively while the first pair are 
burning. Control of the aro is effected by an electro-magnetic 
system, which is the outcome of many years’ experience. 

When lamps are used in series a cut-out is necessary in order that 
all tbe lamps in a circuit may not be extinguished should the arc 
in any one lamp fail. The cut-out used in this lamp does not 

for its action on the motion of some other moving part of 
the lamp, and will, therefore, act if the arc should fail from any 


cause whatever. The globe is held in position by two catches which 
ате provided with thumb places, and is , when lowered 
for trimming, by two steel rods. When in its usual position the 
globe is firmly held, and cannot bes about even by a strong 
wind. In the top of the lamp is а bolt hole into which can be Gtted 
one of several types of suspension insulator, suitable for the various 
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kinds of carrier or bracket from which the lamp is to be hung. The 
insulation throughont the lamp is of mica and steatite where 
possible. A substitution resistance is generally used with the lamp, 
and this is brought into action by the automatic cut-out. These 
resistances can be pee either for fixing over the lamp, or 
arranged to fit in a wall box, or in the base of the lamp-post. 


Books Received.—‘ Journal of the Institution of Elec- 
trical Engineers.” Vol. XXX., No. 168; August, 1904. London: 
Е. & F. N. Spon e 3s. 64. 

" Year Book of the Michigan College of Mines, 1903-1904,” and 
Куг of Graduates.” Houghton, Michigan: Published by the 

еке. 


Morris & Oo., Ltd. £1 1s. . | : 
New Editions.—We understand that Messrs. Charles Griffin & Oo. 


will shortly bring out the sixth edition of Prof. Jamieson's Manual 


on Applied Mechanics, which is a companion book to the same 
author’s Elementary Manual on Steam and the Steam Engine. 
They also hope to issue the fourteenth enlarged revised edition of 
Jamieson's text-book on Steam and Steam Engines, including steam 
turbines and boilers, and the seventeenth edition of Munro and 
Jamieson’s Pocket-book of Electrical Rules and Tables, with the 
submarine cable and other sections up to date. 

Railways in Rhodesia.—This is the title of a handsome publica- 
tion which has been issued by the British South Africa Co., the 
purpose of familiarising the public with the great attractions of 
Rhodesia. The railways and their construction are described in a 
very interesting way, and many excellent views of the lines and 
stations appear, but Mr. E. H. Smith Wright does not confine him- 
self to ways, and to the general reader he is, doubtless, even 
more interesting in his notes on the country through which the 
railways pass. The description of the Victoria Falls" by 
Mr. E. Е. Knight, gives one something of an idea of their 
magnitude, and maps of the Niagara and Victoria Falls, 
which are placed on facing pages, when studied comparatively, 
impress one with the enormous industrial potentialities of the 
waters now running to waste on the Zambesi. these 
falis have been “harnessed” by the electrical and hydraulic 
engineer for the purpose of electrical transmission to Rhodesian 
mines and townships, as is proposed under the scheme which has 
been under consideration for tome time, and is, we believe, at this 
moment receiving attention, Rhodesian development will have made 
a momentous leap One of the effects ef perusing this 
beautifully got up brochure, with its numerous photographic repro- 
ductions, is to leave one charmed with the fascinating attractions 
of this front-rank British possession. 


The Transvaal.—The value of the imports of electric 
cables, wire, and fittings, into the Transvaal during the five 
months ending with May last, is returned at £33,000, as compared 
with £27,000 in the corresponding five months of 1903. 


Thos. Parker, Ltd., and Pattern-Makers’ Wages.— 
It may be remembered that, at the July meeting of the Wolver- 
hampton Town Council, tbe labour members alleged that, in a con- 
tract given to Thomas Parker, Ltd., electrical engineers, Wolver- 
hampton, the fair wages" clause was being infringed. The town 
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clerk was instructed to communicate with Messrs. Parker оп the 
matter, and at the meeting of the Town Council on Monday last he 
read a long letter from the firm, vindicating their position and 
action. The letter stated :— 

Dear Sir,—In reply to your letter of the 9th inst., we beg to state that we 
carry out the whole of the requirements of the clause in the general conditions 
under the headi „Rate of Wages and Sub-Letting.'" As regards your 
second question, contract we are carrying out is for the supply of engines 
and dynamos, and does not include the supply of any patterns. 

The specification relates entirely to the machinery supplied, and the manu- 
facture and general design of the same is left in our hands. In order to carry 
out a contract o! this description, it is necessary to have patterns and other 
tools, which are, and remain, the property of the contractor, and are not in any 
way included in the contract. The question of what tools are used is a matter 
entirely at the discretion of the contractors. 

Asa matter of principle, we decline to give the names of firms from whom we 
obtain such appliances. Further to the above, we wish to state that we do not 
consider it just that your Council should allow themselves to be brought into 
& question which is absolutely independent of the contract. This question 
dates from last summer, when the Pattern-Makers’ Society applied for an 
increase in the district rate. In accordance with the recognised agreement 
between the Employers’ Federation and the various trade societies, we had 
absolutely no power to either grant or refuse, but referred the matter to the 
Federation. After negotiations, we were informed that the inorease was not 
granted, and consequehtly we continued to pay the same rate of wages, viz., 84s. 
а week, as we had previously. 

In August last, without notice, the whole of our pattern-makers, whom we 
believed, although we had never questioned them, were members of the society, 
left of their own accord. 

It is needless to say that the action of the men caused us а considerable 
amount of inconvenience, owing to our being unable to arrange at а moment's 
notice for the work to be done elsewhere. We were, however, in this position 
—that being members of the Fedoration we.were obliged either to resign our 
membership or face the situation, and we chose the latter course. We tided 
over the difficulty, and some time afterwards gradually took on men in our 
pattern shop under the old conditions, but never intend to go through a similar 
experience, and shall always in future buy some of the work away, so that this 
work will be entirely lost to the Wolverhampton district. 

We shall be much obliged if you will have this letter read in full at your next 
Council meeting, as the discussion which took place last week has been 
made publio and was of such a character as would be calculated to do harm 
to us uniees our side of the question is given equal prominence.— Yours 
faithfully, THoNAS PARKER, LTD. 

The letter was, without discussion, referred to the Electric Light- 


ing Committee for consideration. 


Telephonie Fire Alarms.—Mr. R. S. Blackburn, elec- 
trical engineer, of Hebden Bridge, sends us three views of bis 
recently improved telephonic fire alarm boxes, which are of eo pes 
design and follow the normal practice, having А small window, 
which, on being broken, allows of the door being opened and acoess 
obtained to the telephone. 


The Engineering Trade.—The monthly report of the 
Amalgamated Society of Engineers, published on Saturday, says 
that during the past month a conference was beld with the 
employers’ federation executive, when matters were dealt with from 
Birkenhead, Chatham, Leeds, Lincoln and Bristol. With regard to 
the resuscitation of the claim of the north-east coast employers for 
a reduction of wages, the executive of the society had instructed 
their local official to decline to accept the notice, and to request its 
withdrawal pending the discussion of the men’s recent claim for an 
advance. The membership was now 96,098, of which 5,235 were on 
the unemployed benefit list, 2,049 on sick pay, and 4,738 on 
superannuation.—The Times. 


Edacational Notices.—As the several announcements 
which have lately been appearing among our advertisements will 
have indicated, the various technical colleges and institutions will 
shortly settle down seriously to the classes and lectures of the 1904-5 
session. Many of them have issued their syllabus of arrangements, 
and in tending students in electrical and allied subjects should make 
application for these at onoe. 

We have this week received from the South-Western Polytechnic, 
Manresa Road, Chelsea, a set of their prospectuses relating to the 
day and evening classes, and these are offered at a nominal fee of 
one penny (post paid, 34d ). 

During the coming session, which commences on October 3rd, 
elementary, advanced and honours courses in electricity and 
magnetism will be given at the Borough Polytechnic Institute, and 
а further course of twenty lectures for electrical engineers and others 
engaged in electrical work will be held in electrical and magnetic 
measurements. Both lectures and laboratory work will be under 
the direction of J. Henderson, D.Sc. 

On Monday next, September 19th, Mr. W. R. Cooper, M.A., B.Sc., 
will commence a series of lectures to the senior students at the 
Electrical Standardising, Testing and Training Institution on the 
subject of “ Secondary Cells.” 


Catalogues and Lists.— The LAHMETER ELECTRICAL 
Co., LTD , has issue а couple of preliminary prioe- lista, one for con- 
tinuous current motors up to 10 E P., and the other for the Schuler 
patent single-phase alternating current motors. Speeds, outputs, 
weights, and prices are given. A new list is now in course of prepa- 
ration, detailing the advantages of the Schuler motor. 

The О. М. Нонт Oo., of America, is circulating а new illustrated 


catalogue of electric hoists, winches, and capstans for working by 


direct or alternating currents. 

A pamphlet bas been issued by the WESTMINSTER ELECTRICAL 
Testa LABORATORY, giving a scale of fees for carrying out 
tests of electrical lamps, machinery and apparatus, also tramway 
materials, coal, &c. 

Mrssra. Јонивон & PuHriLLIPS, electrical engineers, of Old 
Oharlton, Kent, have forwarded ua their price list B (August, 
1904), of direct cagrent motors. 

THE ALLIS-CHALMRBS Co., of Chicago, have sent us au artistically 
got-up publication, entitled The Book of the Four Powers; it 
treats of the firm's well-known achievements in connectjon with 
steam, water, gas, and electrical power plants. We note among the 
illustrations sóme capital pictures of the engine plants installed at 


Ringsend power station (Dublin), the L. U. Tramways Oo.’s gene- 
rating station, the Central London Railway power house, also at 
Sydney and Havana. As the Allis-Ohalmers Oo. recently acquired 
the Bullock Electric Manufacturing Co., of Cincinnati, the Bullock 
generators and motors are particularised. 

Mxzssns. EnxzsT Е. Moy, Lrp., in a newly-issued list, detail their 
No. 104 type switch fuses for up to 500 volts. 

A circular relating to Excitine," a new excitant for primary 
batteries, has been received from the ELECTEOLYTE Oo., 
of 26, Spital Square, Bisho Btreet, E C. 

We have received a well got up small standard size catalogue 
of the Rust boiler. This is an American boiler of the 
vertical water-tube type, with external furnace of brickwork. 
There are two upper drums and two main lower drums, with an 
auxiliary central drum to carry the tubes, which hold a central 
brick baffle wall. The lower drums have water connection, and the 
two upper drums are connected through the top header of the Бае 
wall tubes. The boiler appears to be compact. АП the tubes are 
straight, and can be seen through. This straightness of tubes seoms 
to be a highly valued feature of late, which may perhaps have been 
overpraised. Even nominally straight tubes have sometimes to be 
curved slightly for expansion exigencies. 


Liquidations.— The Crypto Works Co. Ltd., resolved on 
August 19th to wind-up voluntarily, as it could not by reason of 
its liabilities continue the business. Mr. Elles Hill, 79, Mark Lane, 
E. O., was appointed liquidator. 

The Never-Wet Seat” Co., Ltd., of Manchester, is winding-up 
шмш, with Mr. Geo. Roberts, 40, Bury New Road, Bolton, as 
quidator. 


Bankruptcy Preceedings,—An adjudication order was 
made on September 5th, in re Henry Bock Binko, electrical engineer, 
of 34, Leadenhall Street, E.C., and Highbary. 


Errata.—In our Lists of Electricity Works, under the 
head of Charing Cross and Strand, storage battery, for Fluger" 
read Pfluger (for Pfluger Accumulator Works). In the Tramway 
Sheet, under Great Grimsby and Oleethorpes, the electrical engineer 
is Mr. В. E. Barnes. | 


LIGHTING AND POWER NOTES. 


Aberdeen.— The T.C. has reduced the price of energy 
per unit for private lighting from 6d. and 24d. to 6d. and 2d., and for 
public lighting a reduction of 4d. per unit after the first hour also. 


Ayr.—The annual report of the burgh engineer shows that 
the total number of consumers amounted to 776, as compared with 
681 last year. The namber of units generated amounted to 
1,014,774, of which 335,842 was consumed by the tramways, the 
increase over last year being 102,593 unite. The capital expenditure 
was £87,525, an increase of £4,015. The total inoome was £11,258, 
an increase of £647. After meeting expenses, there remained a 
credit balance of £628, as compared with £301 last year. 


Beaumaris.—The Т.С, has resolved to apply to the 
B. of T. for a prov. order enabling it to supply energy for electric 
lighting and power in its district. 


Belfast.—The Works Committee of the Harbour Board 
has recommended that two electric cranes, for handling coal at 
Queen's Quay, be obtained from Meesrs. J. H. Wilson & Co. 


Birkenhead.— The Т.С. has received the sanction of the 
B. of T. to its borrowing £20,000 for extensions of lighting mains 
and service wires in connection with the electric lighting under- 
taking. The B. of T. intimated that before sanctioning the raising 
of any more money, it would require.to know how the sum now autho- 
rised had been expended, and to be supplied with а map showing 
the position of the mains. 


Bishop Auckland.—It is stated that the scheme for 
supplying eleotric light and power to thetown has been transferred 
from the County of Darham Electric Power Distribution Co. to the 
Cleveland and Durham County Electric Supply Co., whose works 
are being erected at Fylands Bridge, near to Bishop Auckland. 


Cardiff. —With the South Wales Electrical Power Distri- 
bution Co. “nibbling” on the boundary of the borough, the Cor- 
poration Lighting Committee has decided to offer as cutting a price 
as possible for the supply of energy for power to the Ely Paper Mills, 
who require two million units per annum for motive power purposes, 

Tenders have been received for the erection of a sub-station at 
the docks. The sum sanctioned by the L.G.B. being only £15,000, 
and the tender being for a larger sum, it was decided to communi- 
cate again witb the L.G.B. 


Cheriton (Kent).—The U.D.C. has been informed by 
Hed B. of T. tbat it bas revoked the Cheriton U.D. E.L. Order, 


Clydebank.—The T.C. lately received an inquiry as to 
whether it would now take a supply of electricity for public lighting 
purposes, it being explained tbat, as the alternating current system 
would be more suitable for the burgh and district, the company were 
ponere to bear the expense of altering the wiring in the Municipal 

uildings from the b. 0. system to the a.c. The Т.О. Committee 
agreed to adhere to the D.C. system, as stipulated in the agreement 
with the Clyde Valley Co., but to allow а rotary transformer to be 
placed within the buildings alongside the present dynamos, pro- 
vided the company would take over tbe dynamos at a valuation. 


——————— ——— — ——— 
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The company afterwards suggested the introduction of concentric 
wires, which could be drawn through the present tubes without 
breaking out any of the plaster or woodwork of tbe building; and 
on expert advice, the Committee has decided to allow the alteration 


of the wiring of the buildings on certain conditions. 


Croydon.—The Corporation has adopted the following 
charges for power purposes :—F'or consumers who require power at 
all hours, 244. per unit; or, on the time switch system, from SIE 
to dusk next day, at 144. per unit; aud during the hours from dusk 
until 11 p.m., if consumers required to run their motors, 5d. per 
unit. Supply will not be cut off on Wednesdays and Sundays. 
The total number of motors connected up at present amounts to 28, 
equivalent to 130 H P. 


Dublin.—In connection with the E.L. scheme, а some- 
what novel development has taken place. Apparently owing to 
the unsatisfactory condition of the Pigeon House plant, and the 
urgency of providing for the coming wiuter load, rumour has it 
that the Tramways Co. contemplated making an offer to the Cor- 
poration, taking over certain of the latter’s plant and guaranteeing 
to supplement it as required for the coming winter. Mr. Hammond 
has, however, anticipated the Tramway Oo. by making two alterna- 
tive offers in connection with the Pigeon House system. For the 
last twelve months he has been in absolate charge of the entire 
municipal system of electric lighting. On August 25th he addressed 
a letter to the Lighting Committee, in which he reviewed the work- 
ing of the Pigeon House scheme during the last twelve months, and 
made two alternative offers to the Corporation. The first is to 


- Ор to the present, the company has erected four sub-stations 


NORTH METROPOLITAN ELECTRIC POWER 
SUPPLY AND TRAMWAYS. 


(Continued from page 423.) 


for the supply of power to the Metropolitan Electric Tram- 
ways, namely, at Edmonton, Wood Green, Finchley and 
Hendon. The first three of these are fed from Brimsdown 
generating station (and the Hendon sub-station from the 
Willesden station), by means of underground cables, sup- 
plied by the British Insulated and Helsby Cables, Ltd., 
of Prescot and Helsby. The cables, which are laid in 
duplicate, are of the three-core type, each core being 
of 0'1 square inch cross-section; they are paper in- 
sulated and lead covered, and are laid in troughs 
filled up with bitumen. The longest of these cables will 
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CROSS-SECTIONAL ELEVATION OF BRIMSDOWN PowrB BrATION. 


become the managing superintendent engineer without a salary, 
and to reoeive as remuneration a certain amount per unit of elec- 
tricity produced at the Pigeon House. The amount in question is^ 
the excess of 14d. (the proposed selling price to the Corporation) 
over the actual cost of production per unit. Mr. Hammond's 
alternative offer is to take over the whole scheme of municipal 
electrio lighting, and run it for 14 years, charging the citisens the 
same prices as those which the Lighting Committee has scheduled, 
and paying in the interval the charges for interest and sinking 
fund in connection with the existing loans of close on halt а million 
pounds. Meanwhile the Chairman of the EL. Committee has 
circularised his fellow Commjtteemen with reference to Mr. 
Hammond's proposals, and points out that they can hardly be 
taken seriously; he concludes by suggesting that the Committee 
should recommend tbe Council to inform Mr. Hammond that it sees 
, no Мартин ug departing from tbe decision to work the E.L. depart- 
ment i TEE 


. Dulverton.—4A local works owner some time ago put 
down а plant to supply electric light to his shops. A number of 
tradesmen and residents having expressed a wish to 
have the same illuminant, the Dulverton Electric Light | 
Co. was formed, and new works erected. The new build- 

ing consists of an engine and dynamo room, gas gene- 

rating room, battery room, stores, and offices. A Crossley 

gas engine of 30 НР. has been installed, and the battery | 
comprises 60 cells with ап output of 130 amperes. | 
Thirty Nernst lamps, of 150 ОР. each, are being erected 

for street lighting. Energy is supplied by means of over- 

head conductors. There is a considerable demand for 

energy, and it is anticipated that the plant capacity will 

have to be increased. The general manager of the com- 

pany is Mr. Berners, of High Street, Exeter. E 


Lytham.— St. Anne’s U. D. O. has informed the 


Lytham Council that it is prepared to discuss terms for the 
supply of energy їп bulk to Lytham. 


dermany.— An electric power station, utilising certain 
available water power, is about to be established in the Quiestal- 
sperre, Marklissa. The plant to be first put down, will consist of 
three water turbo-generators, tenders for the supply of which are 


shortly to be invited. 
(Continued on page 463.) 
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Pian or Вагмѕротн POWER STATION, 
see pp. 419—4 23.) 


(For description 


extend to no less than 18 miles in length, feeding Hendon 
sub-station. The whole of the equipment of the sub-etations, 
except the travelling cranes, was supplied by the British 
Thomson-Honston Co., Ltd., of Rugby. 
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The sub-stations are generally similar in their arrange- 
ment and equipment, and we may take the one at Wood 
Green as typical of them all, except Edmonton, which is 
smaller. The Finchley sub-station is not yet completed. 

At Wood Green the plant is housed in a neat brick build- 
ing, well lighted from the roof : the walls are lined with а 


Woop GREEN SuB-STATION: EXTRA-HIdH- PRESSURE SWITCH GEAR. 


green dado, and white enamelled bricks up to the level of 
the crane ruils. One end of the building is temporarily 
closed with galvanised iron. Incandescent electric lamps 
provide for lighting at night, with gas as a stand-by ; the 
former are fed directly from the terminals of the machines. 
Over each switchboard there is an iron framework to prevent 
the chains of the travelling crane from sweeping the face 
of the switchboards. The crane, which is operated by hund 
from the floor, was supplied by Messrs. Morris & Bastert, 
of Loughborough. and is of 74 tons capacity. 

The converting plant 
comprises three rotary 
converters, supplied, 
with the rest of the 
electrical equipment, 
by the British Thom- 
son-Houston Co., Ltd., 
of Rugby. The rotaries 
are of the three-phase 
type, compound- 
wound, with eight 
poles, and run at 750 
r. pm.; they have 
each an output of 455 
amperes D.C., and are 
fed with alternating 
current at 840 volts, 
50 cycles per second. 
Damping devices are 
fixed between the pole- 

ieces. Each machine 
is provided with an 
induction motor for 
starting and running 
it up to synchronous 
speed, the rotor being 
mounted on the end of 
the main shaft. 

Equalising and 
negative main switches 
are fixed on the field 
magnet frames, the former being of the throw-over 
type, so that the series winding can be short-circuited if 
necessary, and the machines run shunt wound.  End-play 
aprings are fitted on the bearings. s 

Besides the converters, there are installed three negative 
boosters with four-pole fields, each rated at 400 amperes, 50 


volts; the generator fields are excited by the current flowing 
to the corresponding feedera, and regulated by diverting 
rheostats on the D.C. switchboard. | 
Four extra-high-pressure feeders end at this sub-station, 
two incoming from the generating station at Brimsdown, 
and two outgoing to the sub-station at Finchley. These are 
controlled, together with the trans- 
formers, by the switchgear on the main 
A.C. switchboard, shown in the adjoin- 
ing illustrations. This board consists of 
seven panels of white marble, of which 
four are devoted to tbe feeders above- 
mentioned ; these feeder panels carry 
each an ammeter, and the operating 
handle of a high-pressure main switch. 
Red and green lamps on the front 
of each panel light up when the corre- 
sponding switches are alive; the green 
lamp shows that the switch is closed, 
the red one that it is open, but alive. 
When both lamps are out, the switch 
is open and dead. The other three 
panels are allotted to the rotary con- 
verters, А.С, side, and the transformers 
associated therewith; each is equipped 
with a Thomson voltmeter, ammeter 
and power factor indicator, three-pole 
switch to connect the rotary con- 
verter with the secondaries of the 
transformers, synchronising and 
voltmeter plug sockets, main extra- 
high-pressure switch operating handle, 
two single-pole switches for loading 
the converters when synchronising, and а three-pole 
starting-switch for the induction motor. The middle 
panel of the three carries also a stepped rheostat, 
which can be connected with the a.c. side of any of the con- 
verters by means of the loading switches above referred to, 
and is used for artificially loading the converter when about 
to parallel, so as to bring it into synchronism with the bus- 
bar frequency. At the end of the board, bus-bar and syn- 
chronising voltmeters are mounted on a swing bracket. 
There is no high-pressure apparatus whatever on the A.C. 


Woop GREEN Sus-sTATION: VIEW OF INTERIOR, SHOWING A.C. SWITCHBOARD. 


board, the extra-high-pressure switches being located in a 
switchroom at the back of the board, and operated by long’ 
iron rods connected with the handles on the switchboard. 
We give a view of the interior of the switchroom, which 
is accessible only through a locked iron door. The switches 
differ from those at the generating station, being smaller 
F 
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and only capable of being operated by hand; the rods will 
be seen close to the floor. The feeders come in at the back 
of the room, and after passing through dividing boxes, are 
carried overhead on insulators to the switchgear, and thence 
to the high pressure bus-bars, which are protected by inverted 
slate troughs, as shown. Тһе transformer primary cables 
are similarly carried overhead, and pass through the switches 
to the same bus-bars. There are seven three-pole oil-break 
switches, each pole being enclosed in a separate brick com- 
partment, closed by an iron door; two compartments con- 
tain pressure-reducing transformers for the instruments. 
The current-transformers are mounted on the main cables 
themselves. The high-pressure cables are protected by over- 
load tripping gear, fitted’ to each feeder switch, while the 
instruments are protected by fuses on the secondary sides of 
their respective transformers. 

The transformers are situated behind the switch room, 
and are of 92 Kw. capacity each, single-phase delta con- 
nected. Ап induction regulator is provided with each set 
of three transformers. The transformers are oil-cooled and 
are fitted with terminals, by means of which the primary 
voltage can be varied from 10,000 to 9,000 volts, in steps 
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equipped each with a circuit-breaker, ammeter, and main 
switch. 

There is a bracket generator voltmeter at the end of the 
board. Watt-hour meters are installed to. record the total 
input and output of the sub-station. 

Private telephone circuits to Edmonton, Finchley, and 
Brimsdown are provided, and also to all the section pillar boxes. 

The Edmonton sub-station is situated near the present 
terminus of the tramways, and is the smallest; we give a view 
showing the interior of the converterroom. There are two 
rotary converters, each of 100 KW., and running at 
1,000 r.p.m. Space is available for a third machine. Each 
converter is provided with an induction motor for starting 
up, the rotor being fixed on an extension of the main shaft, 
The walla are provided with a dado, and are faced with 
white enamelled bricks up to the crane rails ; the floor is laid 
with mosaic, and the roof is of the lantern type. A small 
Morris & Bastert hand crane is provided. The main switch- 
board, which is fixed parallel with the machines, consists of 
eight marble panels. Six of these are feeder panels, provid- 
ing for four incoming and two outgoing feeders; they are 
fitted with ammeters and main switch operating handles, 


Woop GREEN SuB-STATION: GENERAL VIEW OF INTERIOR, SHOWING D.C. SWITCHBOARD, 


of 250 volts, the secondary voltage remaining at 340 volts. 
The induction regulator is rated at 18 volt& 465 amperes. A 
spare transformer and a spare induction regulator are pro- 
vided. 

The low-pressure л.с. cables are carried beneath the floor 
to the respective switches and machines. 

The direct-current switchboard is also shown in one of 
our views ; it consists of 12 marble panels, of which three 
are generator panels, six alternately feeder and booster panels, 
two feeder and distributor panels respectively, and a Board 
of Trade panel. Each of the generator panels is fitted with 
а reverse-current circuit-breaker, ammeter, field regulator, 
machine and bus-bar voltmeter plug sockets, main positive 
switch, and stepped resistance switch for starting from the 
D.C, side. А station lighting switch is also provided. Three 
feeder panels are equipped with circuit-breaker, ammeter, 
main switch, and motor-starting rheostat ; the booster panels 
with circuit-breaker (for the motor), ammeters, booster 
voltmeter, and field-diverting rheostat, and three switches 
for controlling the booster main and field circuits, the positive 
feeder current passing through the booster field windings. 
The remaining feeder panel and the distributor panel are 


The two rotary converter panels are equipped with ammeter, 
voltmeter, and power factor indicator, main A., switch, 
bus-bar loading switch, induction motor switch, and field 
regulator. The bus-bar loading switch is used in syn- 
chronising, to load the А.С, side of the rotary and thus 
adjust the speed. The extra-high pressure switches are like 
those at Wood Green, and are operated by iron rods from the 
handles in front of the switchboard. All the extra-high- 
pressure apparatus is enclosed in a switch room behind 
the board, accessible only through an iron door, 
which is kept locked. Behind the switch room are the 
transformers, of the single-phase type, connected in delta ; 
these are of 87 KW. each, and are seven in number, one 
being spare. There is an induction regulator in connection 
with each set of three transformers. 

The direct current board consists of two generator panels, 
each fitted with a reverse current circuit- breaker, ammeter, 
field regulator, throw-over lighting switch, main switch, and 
stepped starting switch (for use in starting up ‘from the 
direct current bus-bars) There is one feeder panel, fitted 
with circuit-breaker, ammeter, and switch, and the remain- 
ing panel is allotted to the Board of Trade instruments. 
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Both at Edmonton and Wood Green there are large car- 
sheds, belonging to the Metropolitan Electric Tramways, 
Ltd. The former is capable of accommodating 36 cars at 
present; the latter, of which we give a view, has a capacity 
of 62 cars, and is 
immediately to be 
enlarged. Car-sheds 
are also being erected 
at  Finchley апа 
Hendon, and the 
last-named, which 
is now completed, 
stands on a site 
of 84 acres which 
has been pur- 
chased to even- 
tually become the 
head-quarters of 
the whole repair- 
ing system. The 
existing car- 
sheds at  Edmon- 
ton and Wood 
Green were taken 
over from the 
North Metro- 
politan Tram- 
ways Co.; they 
were enlarged, 
and the roofs 
were raised to 
suit the elec- 
tric сагв, which require more head room than the old 
horse cars. 

The cars were supplied by the Brush Electrical Engineer- 
Co., Ltd., of Loughborough, the first order embracing 150 
cars of the double-deck pattern, seating from 68 to 74 pas- 
sengers each. They are all mounted on Brush maximum 
traction trucks, and equipped with B.T.-H. motors, type 
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EDMONTON SUB-SPATION. 


minated roller-blind pattern. Recognising the serious draw- 
backs of the reversed stairway, the company has adopted 
the ordinary type for some of its care, and the London 
United Tramways Co.'s pattern for others. The cars are 
decidedly handsome 
in appearance, and 
are well finished in 
all respecta. 

In the recon- 
struction of the 
tramways for elec- 
tric traction, and 
the erection of the 
electrical equip- 
ment and the cable 
laying, the engi- 
neer-in-chief to the 
Metropolitan Elec- 
tric Tramways, 
Ltd, Mr. A. H. 
Pott, was fortu- 
nate in having as 
his assistant Mr. 
S. G. Smith, who 
superiutended the 
whole of this part 
of the work. In 
our issue of July 
29th last, we gave 
a map showing 
the whole system 
of tramways, exist- 
ing and projected, in connection with, or forming part 
of, the company’s undertaking. Up to the present the 
lines completely reconstructed and equipped for electric 
traction include the routes from Finsbury Park to Wood 
Green and Tottenham, and from Wood Green to Tottenham, 
via Lordship Lane (the latter being the first completed 
section of the Middlesex County Council's tramways). 


Lie 


INTERIOR OF CAR-SHED aT Woop GREEN. 


G. E. 58, and B. 18 controllers, as well as with B.T.-H. 
trolleys and trolley heads. · Hand. and rheostatic brakes, 
and life-guards of the Tidswell and the Wilson & Bennett 


types, are provided.. The destination signs are of the illu- 


Work is in progress on the Great North Road, from High- 
gate Archway to North Finchley, and on the Edgware Road, 
from Cricklewood to Edgware. The total length. of track 
contemplated in the complete scheme amounts to 47 miles, 
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of which 8} miles were purchased from the North Metro- 
politan Tramways Oo., and reconstructed by the Metropolitan 
Electric Tramways, Ltd., and the remainder has been con- 
structed, or is in course of construction, by the County 
Councils of Middlesex and Hertfordshire, as light electric 
railways. The whole of the tramways are double track. 

The reconstruction of the old horse tramway has been 
carried out by Messrs. Dick, Kerr & Co., Ltd. In order to 
obtain sufficient head-room for the large electric cars, the 
roadway under three railway bridges had to be lowered, and 
in some cases the thoroughfares have been widened. All the 
special track work was supplied by Messrs. Hadfield’s Steel 
Foundry Co., Ltd., Sheffield, with Era manganese steel 
points 12 ft. long. The rails weigh 101 Ibs. per yard, and 
are in 45-ft. lengths. The fish plates are 2 ft. long, and 
weigh 47 lbs. per pair; the tie bars, 14 x # in., were sup- 
plied by Messrs. Bayliss, Jones & Bayliss, Ltd. Sole plates 
24 x 8 x $ in. are used, but without anchors or other 
special jointing devices. 

The paving consists, for the most part, of wood blocks 


Centre pole construction. 
Cars at Finsbury Park Gate. 


set on &.6-in. bed of concrete, but granite setts are used in 
laces. 


The bonds are of the Neptune type, of No. 0000 B. & S. 


gauge, supplied by Messrs. W. F. Dennis & Co.; two are 
fitted at each joint. Plastic bonds, supplied by Messrs. 
R. W. Blackwell & Co., are used for special work, and the 
rails are cross bonded every 100 yards. 

The overhead equipment was carried out by the company's 
own staff, partly with centre poles, and partly with side 
poles and span wires. The poles are of the sectional type, 
and were supplied by Messrs. John Spencer, Ltd., of Wednes- 
bury. The pole bases were made by Messrs. John Forster 
and Co., Ltd., of St. Helens, and W. Lucy & Co., of Oxford. 
Flexible bowstring suspension is adopted where centre poles 
are used, these being of graceful design, as shown in our 
illustrations. | | | 

The trolley wire ів of hard-drawn copper, 409 in. in 
diameter, and was supplied by Messrs. Fred. Smith & Co., 
Ltd., of Salford. The ears were supplied by Messrs. Estler 
Bros., and the frogs by Messre. Thomas Noakes & Sons, 


London. The section boxes, which are fitted with switch- 
fuses, choking coils and lightning arresters, test wire and 
telephone terminals, were supplied by the British Thomson- 
Houston Co., Ltd., and Messrs. Blackwell & Co., Ltd. 

The feeders were supplied and laid by Callender's Cable 
and Construction Co., Ltd., and are of their vulcanised 
bitumen type, laid solid in wood troughing throughout the 
whole of the system, including the County Council's tram- 
ways, except in the Edgware Road, where the eables are laid 
in steel cored concrete troughs. | 

One of the most important features of the system is its 
close connection with that of the North Metropolitan Tram- 
ways Co., which leases from the London County Council its 
Northern horse tramways within the coupty boundaries, 
Junctions are effected between the two systems at several points, 
the combination thus affording an invaluable means of facili- 
tating transit between the city and the northern suburbs, 
comparable only with the system of the London United 
Tramways in the west, but superior to the latter in its closer 
connection with the business centres. The Great Northern 


Car at Manor Gate. 
Centre poles in Green Lanes. 


VIEWS ON THE METROPOLITAN ELBOTRIO Tramways, 


Railway and the Great Northern and City Electric Railway 
also serve as feeders to the electric tramways, and vice versa. 
The company has adopted a liberal policy in the reduction 
of fares, the rates being fixed on the basis of workman’s 
fares " throughout, at all times of the day. We trust that 
this generous concession will not lead to demands on the part 
of rapacious socialists for further reductions to workmen, to 
лы the latter from the general public by pauperising 
them. 

The happy combination of a large electric traction load 
with the general lighting and power ‘service of the North 
Metropolitan Electric Power Supply Co. augurs well for the 
prosperity of the latter also, enabling the company to start 
operations with a good load factor and an assured demand. 
The eastern portion of the tramway system will be supplied 
entirely from Brimsdown, while the remaining districte will 
be supplied from the eompauy's power station at Willesden, 
and, if necessary, from Hertford electricity works, both of 
which we shall deal with later. Several local autho- 
rities have already entered into agreements to take electrical 
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energy for lighting and power from the supply company ; and, 
having regard to the whole of the circumstances, we feel 
amply justified in forecasting a prosperous and beneficial 
career to the three companies concerned. We may add that 
these concerns are so closely allied financially and otherwise, 
that their harmonious co-operation is ensured, and the tech- 
nical and commercial abilities of their directorates and staffs 
are such as to admit of no misgivings on the score of 
management. 
(To be concluded.) 


LIGHTING} AND POWER NOTES. 


(Continued from page 458.) 


Bristol.— The L. G. B. is to hold an inquiry to-day into 
the application of the Corporation to borrow the sum of £126,000. 
This amount is required for extensions and equipment of the Avon- 
bank works, and for farther plant at Temple ‚ав recommended 
by the Committee and passed by the Council in May last. 


Burslem.— The B. of G. has received from the L.G.B. 
sanction to raise a loan of £15,700 for the provision of E.L. plant, 
and the carrying out of certain alterations. 


Bury.—The Т.С. has offered to give a supply of elec- 
tricity to the new workhouse hospital at 34d. per unit, flat rate, 
with a minimum annval payment of £200, for a period of 10 years. 


Holyhead.—At a special meeting of the Council it was 
arranged that the opening ceremony of the electric lighting works 
should take place on the 16th inst. It also was decided that 
абак нуш be at once borrowed for the purpose of the electric light 
works. 


Kearsley.—The U.D.C. has opened negotiations with 
Messrs. Foote & Milne for establishing a supply of electricity 
within the township, Mr. G. Vaughan Fowler is also applying for a 
prov. order. 


Lancashire Electric Power  €o.—The generating 
station for this company at Radcliffe is p N completion, 
and negotiations for the supply of energy in bulk are far advanced 
with Rawtenstall, Bacup, Haslingden, Swinton and Pendlebury, and 
various other local authorities. The supply of energy in bulk to 
ан promises to һе a feature in the working of this under- 

ng. 


London.—ManvLEBONE.—The L. C. C. has sanctioned 
the borrowing for 42 years by the В.О. of £340,405 for electric 
lighting works, subject to the latter body's providing out of a sink- 
ing fund, or from maintenance account, for all renewals and replace- 
ments during the currency of the loan, of plant, machinery, and 
works. This loan is required for the provision of a generating 
station witbin the borough. The County Council has also sanctioned 
a loan for 38 years of £48,545, the estimated cost of bringing 
existing plant into working order, and а loan for 10 years of 


£44,850, for metersor alterations to existing meters consequent on ^ 


cbange of pressure. Allthese loans are in addition to the loan of 
£1,212,000 already incurred to pay the Metropolitan Electric 
Supply Co. for their Marylebone property and goodwill under the 
arbitration award. The Finance Committee has agreed to the con- 
ditions attached to the L.C.C. loan for electric lighting. 

DxPTFORD.—The London Electric Supply Corporation has 
informed the B.C. of its intention to lay mains in Breakspears, 
Cranfield, Glensdale, and Wickham Roads. 

HackRET.— The Finance Committee has passed estimates for 
£2,121, the cost of substituting electric street lighting for gas in 
certain thoroughfares. 

BaATTEBSEA.— The Lighting Committee of the B.C. bas taken into 
consideration the loss of £779 incurred on the street lighting during 
1903-4, and has decided in favour of increasing the charge per lamp 
per annum on the 356 arcs, from £16 to £18 each. Mains 
extensions at £119 were sanctioned, and £317 is to be expended on 
mains to cope with the demand in the Bt. John's Hill and the 
Rise district. Application is to be made to the L.O.C. for an elec- 
tric light loan of £11,355. 


Londonderry.—On Thursday, 8th inst., the private 
electric lighting installation was switched on. The ceremony took 
place at the station, in presence of the Mayor and Corporation. 
‘The new plant has cost some £35,000. 

The contracts for cables, engineering work, and machinery in 
connection with the new works amounted to £20,065, the buildings 
costing £6,665. The new engine house, 75 ft. x 50 ft., is situated 
besides the old one (used for the public street lighting plant), 
and contains two 375-н.р. engines, two 155-H.P, engines, two 
boosters, and a balancer, &c. The old boiler house has been 
added to and contains five Lancashire boilers. A coal store is pro- 
vided, capable of holding 1,500 tons, and having a suitable quay 
frontage. A new pump house bas been built, containing elec- 
trically-driven pumpe, taking their supply fromthe river. A battery 
room has also. been provided, and contains.268 cells. - 


Morpeth.—A L.G.B. inquiry was held on the 2nd inst. 
into the application of the T.C. for sanction to the letting on lease 
of & piece of land to the Northern Electricity Bupply Co. for the 
purpose of erecting & power station thereon. 


Newport.—The Corporation has under consideration an 
inquiry from Messrs. Cordes (Dos Works), Ltd., for a supply of 
electrical energy for power poe at their works, estimated at 
1,400,000 unite per annum. е Committee resolved tbat the com- 
pany be offered the supply at the scale rate, which the Committee 
considers is the lowest it can charge. 


Portpatrick.—The electric light was inaugurated recently 
in the town and the roads of the vicinity. Lady Orr-Ewing, of 
Dunekey, switched on the light from the distributing station. 


Sheffield.— Mr. S. E. Fedden, general manager and 
engineer to the Corporation electricity undortaking, has issued а 
postcard with a view to demonstrating to consumers the saving 
that can be effected by using only high grade lamps, and also 
pointing out the loss of light and efficiency resulting through not 
changing the lamps from time to time. 


Southampton.—The financial results of the working of 
the Corporation E. L. undertaking for the year ended March 31st 
last are given below in brief, together with the corresponding figures 
for the previous 12 months :— 


1904. 1903. 

Revenuc, private lighting 413.312 £18,494 
a public lighting 1,717 1,710 

si traction purpores  .. ex es 12,172 8,115 

Т! meter rents and sundrics .. ee ee 488 450 
Total. £27,639 £23,4:9 

Total working coste, including public lighting £14,352 £11,891 
Interest ee ee өе ec eo ee £4,560 43.778 
Sinking fund . ee Oe £4,144 LAST 
Balance transferred to arprebriacion account .. £4,583 £41,268 
Total working cost per unt ig oe „ 1 648d. 1°617d. 
Inclusive average price obtained per unit. 8:171d 3:301d. 
Total number of units sold .. E x 2,089,779 1,732,018 
Maximum load recorded БА е .. 1,835 kw. 1,063 кұ. 
Total capital expended .. ө э» . £172,966 £188,259 


Stourbridge.—The T.C. has resolved to take no further 
action in the promotion of an E. L. order for the parishes of Red- 
more, Hagley, and Clent. 


Tottington.—The Lancashire Electric Power Co. has 
informed the U. D. O. that it intends applying for a prov. order for 
electric lighting, and the Council has decided to take no action in 
the matter. 


Whitstable.—Messrs. Callender & Co. have communi- 
cated with the T.C. regardirg the introduction of the electric light 
into the district, and the Council has resolved to hold a special 
meeting to interview the company’s representative. 


Wood Green.—The L. G. B. has written to the Council 
stating that it has fully considered the report made by its inspector 
after the inquiry held iu reference to the Council's application to 
borrow £43,200, since increased to £43,570, and stating that it appears 
very doubtful whether the scheme, if carried out, would be likely 
to prove a financial success. The evidence given as to the probable 
demand for energy was unsatisfactory. The Board considers tbat 
the Council should obtain more reliable information, and that it is 
not convinced that the Council are acting prudently in the matter, 
and has recommended that the whole question, including the 
methods of supply, be reconsidered by the U.D.C. 


Worthing. — The resident electrical engineer has been 
directed to report as to how, and at what cost, the lighting of 


the Broadway, Brighton Road, can be improved. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The Tramways Committee on the &th inst., 
discussed with Mr. Andrew Nance (manager of the tramways), Mr. 
Н. A. Cutler (city surveyor), and Mr. V. A. Н. M’Cowen (electrical 
engineer) the steps which should be taken in connection with the 
electrification of the system, so as to ensure as much expedition as 

ble. It is stated that a resolution was adopted requestiog 

т. Nance, Mr. Catler, and Mr. M'Cowen to prepare a draft speci- 

fication giving full details of the work required to be done, and to 

submit this to the Committee at an early date, after which the ques- 
tion of contracts will be considered. 


Bolton.— Out of the tramway profits, £2,260 8a. 8d. has 
been voted in aid of the rates. 


Canada.—The report of the Canadian Government, just 
issued, shows that, ор to Jane 30th, 1903, there were in the 
Dominion 759 miles of electric lines, as compared with 19,836 
miles of steam railways. Two-thirds of the trolley lines are 
confined eitber to municipal owrersbip, or are in the hands of four 


companies. 
Durham City.—At a meeting of the T.C. on the 7th 
inst, it was reported that the B.E.T. Co. intended to apply for an 


_ extension of time for laying the proposed tramway from Durham to 
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Brandon, till October next. It was agreed that the Council should 
not object if the company entered into an undertaking to proceed 
with the work. 


Glasgow.—The cross-connecting route from Stobcross 
Ferry to Kippochhill Road was opened on Tuesday. 


G. N. and Brompton Railway.—In regard to the claim 
of Mr. John Marray against the Great Northern, Piccadilly and 
Brompton Railway, the arbitrator is reported to have awarded 
£18,111. The amount claimed was £25,000. 


Handsworth.—A deadlock has now occurred on the 
recently-electrified line from New Inns to West Bromwich 
boundary, the Handsworth District Council refusing to allow the 

South Staffordshire Tramways Co., Ltd., to use the lines until the 
agreement between them, as to rental and other payments, has been 
signed by the company. The company retaliate by saying they 
will claim compensation for loss of traffic during the period covered 
by the present delay. It is stated locally that the company are to 
blame in the matter, as the lines bave been completed since July, the 
Council having carried out the work. The line in question is 

about 1 mile long, and connects the cable trams from Birmingham 
to the electric service in West Bromwich. 


Hong Kong.—The new electric cars commenced running 
for public service on July 30th, the first car being driven by Mrs. 
Jones, wife of the Acting Director of Public Works, Mrs. Jones 
was instructed in the duties of her new position by Mr. J. Gray 
Scott, the general manager of the system, who, it will be remem- 
bered, went from Croydon municipal electricity works some months 
ago in order to take office at Hong Kong. 


Jarrow-on-Tyne.—At the meeting of the T.C. on the 
8th inst., Alderman Handyside asked if nothing could be done to 
induce the tramways company to push on with the electric tram- 
ways in the borough. Last winter the excuse was that during the 
depression the company could not do the work, and now the 
summer was almost gone, and a start had not been made with the 
laying of the rails, excepting on some waste land on the south side 
of the Don. The Mayor (Mr. Malcolm Dillon) reminded tbat 
Council that they stopped the work some time ago, and that being 
во they could not now take up a strong pcsition in pressing the com- 
pany. Ultimately it was resolved that the company should be 
written to and asked to proceed with the laying of the rails at 
once. 


Leeds.—With the object of giving the tramway employés 
an opportunity of acquiring more knowledge of electricity than 
many of them at present possers, the Tramways Committee has 
approved of a proposal for a special evening class on electricity for 
the men at the Leeds Institute. The Committee offers to pay the 
sessional fee of 5s. for all who enter and put in a reasonable number 
of attendances. 


Leicester.— On 5th inst. the Aylestone Road section of 


the electric tramway system was opened, Work on the uncom- 
pleted routes is proceeding. The permanent way of the Evington 
section bas been finished and the poles erected. On the Humber 
stone Road section the permanent way has been almost completed. 
At Great Central Street and Groby Road the work is also proceed- 
ing apace. 

Liverpool.—Notice of а motion has just been given by 
Councillor Byrne which relates to a new application of electricity 
in Liverpool. He suggests that the Electric Power and Lighting 
Committee shall be instructed to report on the practicability and 
cost of placing electric capstans at the top of Park Street, for haul- 
ing wagons or other conveyances from the main thoroughfare on the 
line-of-docks to Park Road, or other points between the docks and 
Park Road. Park Road is the main north-and-south thoronghfare 
and bas a double electric car-track. The docks lie from one-quarter 
to one-third of a mile west of Park Road, and are at a lower level. 
There is considerable heavy haulage between the docks and streets 
lying within a third of a mile of the docks to the east, in which 
there are extensive blocks of warehouses. Of late trade in this part 
of the city has been quiet. The intention underlying Mr. Byrne's 
proposal is to improve trade in the locality by affordiog the facilities 
of electric rope haulage for heavy road traffic. 


Liverpool — Southport Railway. — It is reported 
that on Tuesday night at Chapel Street Station, Southport, the ter- 
minus of the electric line to Liverpool, a large wooden erection 
coated with tar, and some passenger carriages near it, caught fire. 
An electric train some distance off was also scorched, but the cur- 
rent was switched off at once. Some spectators had narrow escapes 
from being electrocuted in their eagerness to witness the fire. 


New York City.—A New York correspondent says :— 
The subway, on September 5th, was well advanced towards open- 
ing, all the equipment actually necessary for running trains being 
finished, and the power having been turned on permanently for the 
third rail on September let, when experimental trains for training 
the motormen and conductors were put into operation. The work 
of protecting tbe tbird rail has yet to be done, as well as a large 
quantity of detail work at the stations. A number of gteel-clad cars 
have been put on the rails, together with the copper-sheathed cars, 
as originally designed, there being altogether 800 cars in readiness 
for traffic. The western spur of the subway extends to 145th Street, 
and the tunnel under the Harlem River, which will connect 


the subway with the northern parts of the city, has been com- 
pleted so far that а person could walk through it. The New York, 


New Haven, and Hartford Railroad announce а proposed expendi- 


ture of $8,000,000 (£1,608,907) for the construction of a six-track 
line from New York City to New Rochelle, а suburb aboat 20 miles 
north. Four of the six tracks are for electric traffic. | 

“ BROOKLYN.—Tbe annual report of the Brooklyn Rapid Transit 
Co. admita that, during the year ended June 3rd, no fewer than 87 
persons were kil'ed and 294 seriously injured on its lines; 80 of the 
fatalities were upon the Brooklyn Heights section." 


Rosario.—The Review of the River Plate says that the 
Oia, Alemana Transatlantica de Electricidad, in connection with 
Messrs. Dick, Kerr & Co., of London, have applied to the Rosario 
Municipality for a permit to electrify all the existing tramway 
lines in that city. A concession for 99 years is asked for. The 
к company will buy out the rights of all the existing lines in 

osario. 


South Shields.—At a meeting of the T.C. on the 
7th inst., the question of leasing or working the tramways 
which are to be constructed was again, in part, raised, when Coun- 
cillor Wylie proposed that a resolution passed by the Council a year 
ago, which deferred the question of working or leasing on the 
tramways until the Committee had made full inquiries as to the 
best terms they were likely to obtain, should be rescinded. He 
pointed out that there had been great delay, and that there 
was only about 17 months of the present lease to run, and he 
thought it would be better if the matter were settled. Councillor 
J. W. Henderson seconded. There was some discussion, but 
ultimately the motion was lost. A second motion by Councillor 
Wylie that the Council should work the tramways themselves was 
consequently not gone into. 


Torquay.— The Dolter Electric Traction Co. have 
written to the town clerk asking to be furnished with the probable 
date when the Corporation will be in & position to supply them with 
electric current for the tramways. 


Tramway Bills.—There is no falling off in tramway 
enterprise, judging from the completed returns just issued by the 


Board of Irade as to the outcome of Parliamentary proceedings 
during the past session respecting orders under the 1870 Act. The 


number of applications was 15, and, with the exception of a couple that 


were withdrawn, all were acceded to by Mr. Walter Long’s D 
ment, and confirmed by Bt. Stephens. It is significant also that all 
the applications, save two, were made by local authorities) These 
statistics do not, of course, include private Bills promoted directly 
either by companies or public bodies. The total number of appli- 
cations made under the 1870 Act is now 609, of which 464 were 
agreed to by the Board of Trade, and 444 confirmed by Parliament. 
Financial Times. | 

West Bromwich.—The dispute between the Corporation 
ard the Tramways Oo., which at one time threatened to result 
in costly litigation, has now been satisfactorily settled. Terms were 
arranged between representatives of the Corporation and the Tram- 
ways Co. at a private conference on Friday in last week, and the 
lease was then signed. At the same time, the company handed to 
the Oorporation a cheque for £8,000, the amount due for rent and 
electricity, from the time the trams commenced running in West 
Bromwich, to the end of June last. An agreement has now been 
entered into upon a basis affecting the cost of the maintenance of 
the track, and this is to remain in force for five years. There seems 
no reason now, says our local correspondent, why the trams 
between the Albion football grounds and the New Inns, Hands- 
worth, should not commence running immediately. 


Wolverhampton. — On Monday Alderman Mander 
(chairman of the Tramways Committee) intimated that from April 
186 to the end of August the receipts from the trams had been very 
nearly £5,000 more than in the corresponding period of last 
year; 73,000 more miles had been run, abd over 1,000,000 more 
passengers carried. The receipts per car-mile were over 3d. more 
than last year. Up to the end of August the receipts were prac- 
tically 1s. per car-mile, as against under 113d. last year. 


TELEGRAPH AND TELEPHONE NOTES. 


Colombo Telephones.—Mr. P. T. Macnamara, the 
acting superintendent of telegraphs and electrician in Ceylon, in 
his report on the telephone service of Colombo during 1903, says 
that tne entire reconstruction of the telephone system and the pro- 
vision of properly balanced metallic circuits effected such an im- 
provement as was naturally expected when the Department 
purchased the system of the Oriental Telephone Oo. as a going 
concern, but he does not cohsider the telephone system of Colombo 
is fully equal to the requirements of the community. Mnch bas 
been done to save expenditure by nureing the apparatus, which, 
though still efficient, is not so modern as the public expect. The 
charges are too high to expect any development of the system 
amongst occupiers of private bungalows. Furthermore, any 
development is hampered by the position of the present exchange, 
all avenues to it, through the Fort, being so crowded with wires, 
that further extension on existing lines is out of the question. It 
is hoped to formulate shortly a scheme for improving and develop- 
ing the existing service at as lowa cost as possible. The number 
of subscribers of all classes has increased from 196 to 216, the 
number of instruments in. use from 228 to 250, and the length of 
wire in use from 308 to 354 miles. The revenue showed a satisfac- 
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tory increase о? R1,668 on the revenue of last year. The profit on 
the year's working was R5,617°87,being 3°86 per cent. on the capital, 
R145,32002. In to the number of calls on the exchange, 
there were 161,313 in 1903, as against 109,465 in 1902, an increase 
of 51,848, or nearly 68:per cent.” 


Swansea Telephones.—The Telephones Committee has 
taken counsel’s opinion regarding the n's demand for 
inter-communication with the National Telephone Co.'s system. It. 
is held that in all essential points the tion “ was certain to 
succeed in any litigation that was taken.” А letter had been 
received from the N.T. Co. stating that, "as the company had no 
desire to adopt an obstractive attitude, it was prepared to accept 
the Postmaster’s certificate to waive the exhibition of agreements.” 
The questions that will now have to be decided are :—As to the 
plant necessary to effect inter-communication, and as to the mode 
in which inter-communication will have to be worked. After con- 
sideration of furt k er correspondence, it was thought that the oom- 
pany's demands seemed capable of different interpretations, and it 
was decided to write asking for proper interpretation ot the com- 
рапу'а letter, and informing them “that the Corporation would 
have to resort to compulsion if necessary.” 


Telegrams to Alaska.—The rates for telegrams to 


Alaska are now :— 
Haines Mission. . Piel American Co. ] 
2 . E. wx French со... m. 2s. "Id. per word. 
ee ee ee её rn n on ve 
, Bkagway-.. ** | Commercial Co. .. 
All other places .. Ditto .. vs өө 8s. 10d. рәт word. 


The Telegraph Cable Export Trade.—A very quiet 
tone continues to prevail in the export trade of this country in tele- 
graph cables and apparatus connected therewith, the shipments last 
month only reaching a total of £50,377 as compared with £62,272 
in August, 1903, in itself a quiet month. The extent of the exist- 
ing depression is shown by the fact that the exports during the 
eight months ending with August last only amounted to £594,220 
as contrasted with £1,528,466 in the ading period of last 
year, and £2,175,993 in the first eight months of 1902. 


Telegraphic interruptions and Repairs :— 
INTERRUPTED, 
e. Aug. 96, 1901 .. 


REPAIRED. 


VIadi 
Closed { Port Arthur- Ch u.. ee өө 
Paramaribo-Cayenne .. ee T “з 
Cape Haitien-Mole St. Nicholas ee 
Bundaberg-Gomesn (New Caledonia) ee e A 


Feb. 18,1908 .. .. 
Feb: 18; 1904 оо о 


Caimanera-Santiago де " А .. June 15, 1904 і 


The Telephone Service.— The D.C. of Enfield, which 
has complained from time to time of the entire absence of tele- 
phonic communication in its area, has received а reply from the 
G.P.O., in which it is explained that, “owing to the pressing need 
for providing telephone facilities in other parts of the London Tele- 
phone Exchange area, it has not yet been practicable to consider the 
question of extending the Post Office telephone system” to Enfield 
Wash and Highway. The secretary of the G.P.O. says that “he 
has been in communication with the National Telephone Co. regard- 
iag the needs of the neighbourhood, and . . . . company 
has informed him tbat it is about to take active steps 
to the extension of iis system to the district." It is added that, as 
there is intercommunication between the G.P.O. and the N.T. Оо.'в 
systems in the London area, "the extension of the company's 
system should, therefore, afford as full telephonic facilities as the 
Postmaster-General himself could offer.” 


Wireless Telegraphy.—A Reuter dispatch from Rome, 

dated September 8th, says that the Italian Government has obtained 

on from the Chinese Government to establish wireless 
telegraphic stations in Chinese territory. 


OONTRACTS OPEN AND CLOSED. 


Aberdeen. — September 27th. Twenty top-deck car 
covers, for the Tramways Committee. Bee “Official Notices " 
September 2nd. 


Ballinasloe,—September 17th. А set of accumulators 
(110 cells, having а capacity of not less than 342 amp.-hours, and a 
maximum discharge rate of not less than 60 атре.) for the Joint 
Committee of the District Asylum. Tenders to the Resident 
Medica! Superintendent. The Committee will consider the tenders 
on Monday next, Beptember 19th. 


with a view 


Bangour Village.—September 28th. The Edinburgh 
District Lunacy Board invite offers for the following works :—(1) 
Electric wiring and cables; (2) telephone installations ; (3) electric 
bells, required in connection with certain buildings erected and 
to be erected at Bangour. The specification may be obtained from 
the architect, Mr. H. J. Blanc, 25, Rutland Square, Edinburgh. 


Barking Town.—September 20th. Rails, permanent 
way, overhead equipment, and feeder oables, for light railways 
extensions. See “Official Notices” August 26th. 


Bolivia. — January 15th, 1905. The municipal 
authorities of La Paz are inviting tenders until January 15th for 
the concession for the electric lighting during a period of 12 years. 


Burton-upon-Trent.—September 22nd. Steam piping 
for the electricity works. See "Official Notices” Beptember 9th. 


Bury.—September 26th. The Guardians want tenders 
for electric wiring, bells, and telepbones for the new hospital build- 
ings. Mr. G. R. Peers, 16, John Dalton Street, Manchester, con- 
sulting engineer (specitications, one guinea). 


Edmonton.—September 27th. The U.D.C. invites offers 
from companies willing to carry out its electric lighting provisional 
order. See “ Official Notices” August 26th. 


France.— September 29th. The municipal authorities 
of Paris are inviting tenders, until September 29th, for the supply 
and erection of a gas engine and dynamo of a oapacity of 
7 xw. at the municipal electric lighting station at the Square 
Saint Pierre. Particulars may be obtained from, and tenders are to 
be sent to, l'Hotel de Ville, Paris. 


Holland.—September 22nd. The municipal authorities 
of the Hague, Holland, are inviting tenders, until September 22nd, 
for the supply of 8,000 to 9,000 tons of steel rails for electric 
tramways. 


Iiford.—October 4th. Balancer and switchboard panel; 
d ri: booster and panel, for the U.D.C. See Official Notices” 
to-day. 


Isle of Thanet.— Stores for the Isle of Thanet Electric 
Tramways and Lighting Oo. See Official Notices” September 9th. 


Leyton.—September 23rd. Electric wiring and fittings 
for Newport Road School. See Official Notices September nd. 


Limerick. — September 17th. Water tank, electrically- 
driven pump, piping, &c., for the electricity works. See Official 
Notices " to-day. 


London.—October 4th. Three electric car traversers 
for the L. O. C. See Official Notices” August 5th. 


London.—October 4th. The L.O.C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Раг- 
ticulars from Mr. а. L. Gomme, County Hall, Spring Gardens, S. W. 


Philippopoli.— October 2rd—15th. The Municipality 
is inviting proposals for the installation of electric lighting and 
tramways in the town. А copy of the official announcement ian 
French will be found in the Times for September Sth. M. Penkoff 
is the chief cf the technical section. 


Richmond.— October 5th. Pumping machinery and 
3 motors for the Beweraye Board. Sce“ Official Notices to- 
ay. 


Roumania.—Tenders are about to be invited by the 
municipal authorities of Giurgin for the electric lighting of the 
town. 


Servia.— October 2nd. ‘Tenders are invited until 
October 2nd, by La Société Oratschar et Kablar, at Tchatechak, 
Servia, for the supply of two sets of turbines and dynamos for their 
central electric lighting and power station. 


Salford. — October 6tb. Lead-covered cables for the 
Electricity Committee. See '' Official Notices " to-day. 


Shanghai.—March 31st, 1905. The Board of Trade 
have received through the Foreign Office a copy of a telegram from 
the British commercial agent in Shanghai to the effect that tenders 
are invited by the municipality of that city for the construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. Conditions, plans, &c.,on application to Mesers. 
so & e agents for the municipality of Shanghai, 63, Leadenball 

treet, E.C. 


Spain.—September 25th. The municipal authorities of 
Arenas de Ban Pedro (Province of Airla), are inviting tenders for 
the concession for the electric lighting of the town during a period 
of 8 years. Tenders are to be sent to El Secretario del Ayunt- 
amiento de Arenas de San Pedro (Airla), whence particulars may 
be obtained. 


Tynemouth.—September 30th. One 600-KW. steam 
dynamo for the Corporation. Bee “ Official Notices September 9th 
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OLOSED 


Bootle.—The T.C. has accepted the tender of Messrs. 
Hughes & Stirling for alterations and additions at the E. L. station. 


Brighton.—The tender of the St. Helens Cable Co. for 
the supply of low tension cables, conduits, boxes, and meters for 
the parish of Aldrington, at £7,113, has bsen accepted by the T.C. 


Hackney.—The E.L. Committee has placed an order, at 
00 for cables with the British Insulated and Helsby Cables, 
Newport (Mon.).—The Electricity and Tramways Com- 


mittee has accepted the tender of Messrs. Dorman & Smith (£123), 
for an arc lighting switchboard with four panels. | 


Plymouth.—The T.C. has accepted the tender of 


Messrs. W. J. Corse & Co., for the wiring of tho Western Law 
Courts for the E. L., at £89 103. 


Salford.—The T.C. has accepted the following tenders 
in connection with the E L. and tramway undertakings :— 
Geo. Leek & Sons, Ltd., iron castings. 
Heap & Co., wiring Pendleton Town Hall, and wiring platform 
Rock Bronze, Ltd., trolley heads and trolley wheel globes. 
Southport.—The Corporation Electricity Committee has 
accepted the tender of Messrs. Procter & Co., for the supply of 
mechanical stokers, at £219. 


Whitby. — The U.D.C. has placed contracte with 
Callender's Cable Construction Co., and the Cable Accessorios Co., 
for requirements on account of electricity extensions. 


Worthing.— The T.C. has accepted the tender of Messrs. 
Danks & Co, of Oldbury, for the supply of new flues for the boilers 
at the E.L. works, at £110. 


U.S.A.—A New York correspondent sends the follow- 
ing :— 

PrrTSBURG, P.A.—The Westinghouse Machine Co. has a contract 
to equip six of the express trains between New York and Boston 
with a new system of electric lighting. 

Onio.—The Westinghouse Electric and Manufacturing Co. has 
entered into а contract to equip 110 miles of line from Fort Wayne, 
to Springfield and from Indianapolis to Cincinnati, with its 
system of single-phase alternating current electric traction. 


FORTHCOMING EVENTS. 


Beptember 27th, 28th and 29th.—Municipal Tramways Association of Great 
Britain. Annual Conference to be held in Liverpool. Full parti- 
culars were given in our“ Notes " in September 9th issue. 


NOTES. 


The LEE. Visit to America.—A New York cor- 
respondent, writing under date September 5th, says that the 
ав. Rey bl ie, with the party of members of the Institution of Elec- 
trical Engineers, arrived at Boston early оп the morning of Satur- 
day, Sept. 3rd, after a pleasant voyage. Later in the day the party 
visited the generating station of tbe Edison Electric Co., and saw, 
among other things, the big 5,000-kw. generator which was recently 
installed. A visit was also made to the famous Boston Institute of 
Technology. At the invitation of Dr. Kennelly, chairman of the 
St. Louis electrical convention, a vieit was also made to Harvard 
College, where the party was entertained at lunch by the Harvard 
Union. The journey to New York was accomplished on the Fall 
River steamer Puritan, which left Boston on Saturday evening and 
reached New York City at 6.45 on Bunday morning. On stepping 
off the steamer, the members of tbe party were escorted to electric 
motor-cars and driven to their respective hotels, while their lug- 
gage was taken after them on two 4-ton electric wagons, lent for the 
purpose by the New York Edison Co. On Sunday afternoon, by 
the kindness of Mr. J. G. White, of the firm of Messrs. J. G. White 
and Co., the visitors including a number of members of the A«so- 
ciazione Elettrotecnica Italiana, also on their way to St. Louis, were 
taken for а trip on the Hudson River, and in the evening 
went down the Bay to Coney Island, ostensibly for the purpose 
of seeing the electrical plant at Dreamland, a popular resort of а 


character entirely unlike any other place in tbe world. A feature 


of Dreamland" is a tower, constructed last March, 300 ft. high, 
and illuminated at nightfall by means of 100,000 incandescent 
lamps. \ 

On Monday morning the party first made а trip through the New 
York subway, by the courtesy of the contractor, Mr. John B. 
Macdonald, and spent the remainder of the day in visiting the 
large power stations in and around the city. In the evening a 
banquet was given in honour of the visitors at the Waldorf Astoria 
Hotel. On the following morning the party left fora circular tour, 
comprising the works of the General Electric Co., at Schenectady, 
and; thence to Montreal, Niagara Falls, Buffalo, Chicago, and St. 
Louis; and they were expected to reach New York again, vid 
Philadelphia, on September 13th, . : : > 


Ageing Experiments on Transformer Stampings,— 
In а recent number of the Electrotechnische Zeitschrift (No. 24), 
there is a record of the ageing experiments on steet-iron 
carried out by the Hysteresis Committee, the results warrant- 
ing the following conclusions:—New transformers will some- 
times, after some months’ stay in the laboratory, even at 
ordinary temperature, give higher losses than in the begin- 
ning, whereas the losses of the checking transformers used in 
connection with the experiments during an investigation of 
24 months did not show any further changer, so that it would seem 
as if the loss coefficients at ordinary temperatures increase only for 
a certain time after completion, becoming constant afterwards, 
Excepting one of the sheets examined, all showed an ageirg 
tendency, the ageing effect being, however, generally very small 
($ to 8 percent). А s'rong ageing effect, however, was observed in 


alloyed sheets, being higher іп one containing 2 per cent. of Al. 


(33 per cent.) than in one containing 1 per cent. of Al. (vis., 15 per 
cent.) The increase. of the loss coeffi -icnt was always due to an 
increase of the hysteresis loss, while the loss produced by Foucault 
currents was generally found to remain constant. The figures 
ene statically geaerally agree with those found by a wattmeter 
method. 


Au Electric Smelting Farnace.—M. Imbert de Vanoy 
has designed an clcctrical furnace for smelting copper in Chili, 
which has been tried successfully at Issy-les-Moulineaux, France. 
Tbe aros are produced by carbons 10 centimetres in diameter, 
giving a temperature of 3,000° C. The furnace is reverberatory, 
and utilises the radiant beat continuously without direct contact 
with the electrodes. The current required is 2,000 amperes at 110 
volts, and a ton of ore per hour calls for 410 Kw. 


Works’ Visits in the Newcastle District.—The 
members of the North of England Institute of Mining and 
Mechanical Engineers are holding their excursion meeting at New- 
castle-on-Tyne from Beptember 19th to 23rd inclusive. The list of 
arrangements which have been made for vis ts to works and col - 
lieries is, we think, one of tbe finest tbat we have seen. The 
electrical features of the meetings include visits to the Carville and 
Neptune Bank power stations of the Newcastle-upon-Tyne Electric 
Supply Co., the Manors power station of the Newcastle Corporation 
tramways, sulphur recovery plant at tbe Alhusen Works of the 
United Alkali Co., Ltd., and the N.E. Railway Co.'s transforming and 
other works connected with the electrified routes of their system. 
The other vieits are to the works of Palmer's Co, Armstrong, 
Whitworth & Co., Swan & Hanter's, and numerous other engineering, 
iron, and steel manufactories in which the district abounds. 


The Gurwitsch Process for Electrolysing Alkali | 


Chloride Solutions.—W. Kettembeil and C. Е. Carrier, jun., have 
recently examined (Zcits. Elektrochemie), 1904, x., 561) the process 
patented by Gurwitsch for the electrolysis of aqueous solutions of 
alkali metal chlorides, in which the cathode is an upright or sloping 
sheet of iron provided with closely spaced grooves, over which 
mercury is constantly trickling. Kettembeil finds that the iron 
plates are very difficult to amalgamate completely, that they must 
always be kept under current, tbat considerable losses occur through 
tbe decomposition of the elcctrolyte caused by the fine state of 
division into which the motion of the mercury reduces that metal, 
that (especially when no diaphragm is employed) the yield is not 
constant ata cathodic current density of 0°25 ampere per square 
centimetre, and only becomes so when the density reaches 0 388 
ampere; that when the anode is placed within & porous cylinder, 
the yield can hardly be brought to exceed 85 per cent. of the proper 
amount, and that, without such cy linder, it is only 50 per cent. If 
the rate of motion of the mercury is reduced, the output falla off, 
and nickel electrodes give no better results. Carrier finds that, 
when no diaphragm is used, the chief cause of the low yield is not 
the movement of the liquid, but the rapid motion of the mercury: 
so that, unless a diaphragm is employed, & good yield can only be 
obtained if the mercury is at rest or moves slowly and regularly. 


Electrolytic Preparation of Chlorates.— Siemens and 
Halske have taken out а German patent for the manufacture of 
chlorates by the electrolytic decomposition of chlorides according 
to a process in which the essential feature is the addition of fluorides 
to the bath. When, for instance, в solution of sodium or potassium 
chloride is electrolysed in the warm without a diaphragm in the 


presence of fluorides, not only is the total yield of chlorine much - 


higher than in their absence, but also the yield of chlorate is much 
larger. The amount of hypochlorite produced is very small, by far 
the greater part of ‘the active chlorine passing into solution as 
chlorate, and crystallising out (if the metal is potassium) as the 
electrolysis continues. The best resulta in the electrolysis of alkali 
cblorides are obtained by adding the fluorine in the form of bydro- 
fluorio acid, or by arranging that hydroffhoric acid shall be produced 
within the liquid; and it is advisable to make the addition 
gradually so as to avoid loss by volatilisation. 


Radiant Efficiency of the Nernst Lamp.—Mr. L. R. 
Ingersoll has published in the Physical Review, Vol. 17, No. 5, par- 
ticulars of some experiments made by him to determine the radiant 
efficiency of Nernst lamp glowers. The latter were made by the 
Nernst Lamp Co., of Pitteburg, for 110-volt circuits, and consumed 
89 watte each. New glowers showed a radiant efficiency of 4'61 per 
cent., falling during the first 20 hours to 43. Glowers 40 hours old 
and upwards gave 3:9 to 4'4, and tome very old ones 3:6 per cent. 
гоа пе results the temperature of the glowers is estimated at 
2, e. Ў 5 m ‚ Sis fa А A 
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A Possible Cause of Balloon Explosions.— The 
Technische Wocke suggests that the explosions of balloons 
just on reaching the ground may be accounted for electrically. 
The balloon, when floating freo in the air, and consequently insu- 
lated from earth, may store up electricity generated by the friction 
produced on throwing ballast out. As soon as the balloon rea^hes 
the ground, this quantity of electricity may give rise to а spark 
sufficient to start the explosion. This idea would seem to be con- 
firmed by the following simple experiment. A basket of any shape 
istaken to represent the balloon, and from it is suspended, by 
means of silk threads, an iron box full of very dry sand. The box 
is connected to an electroscope. If now the sand is allowed to 
flow out, the gold leaves will be seen to separate, and it is not 
unlikely that, if the иреше were continned long enough, а 
spark would be obtainable. 


An Air Brake for Motor Testing.—M. C. Renaud 
recently described before the Académie des Sciences a simple form 
of absorption brake which he has successfully employed for some 
pan The brake consists of a straight wooden bar fitted with a 

in the centre for attaching it directly to the motor or engine 
shaft, and with two rectangular aluminium blades fixed at equal 
distances from the centre, and with their faces at right angles to 
the plane of revolution. These blades can be fixed in numbered 
holes provided for the purpose at regularly increasing distances 
from the centre, and thus permit a single brake to cover a large 
range of powers and speeds. The power absorbed is found to vary 
directly with the square of the angular velocity, so that it is only 
necessary to determine the constant, by means of a transmission 
5 for each position of the blades, and a complete set 
о abolas сап be drawn from which the power corresponding to 
each speed and blade position can be read off directly, only speed 
readings being thus required for measuring powers. Such а diagram 
is provided with each b:ake, and this diagram algo shows the limit- 
ing eafe speed for each position of the blades, as well as the small 
corrections necessary for changes in atmospheric temperature and 
pressure above or below the normal. The apparatus does not heat, 
as the power is absorbed by masses of air which are constantly 
being renewed, so that tests can be continued for any length of 
time without risk of trouble. The dimensions of the brakes are 
small—one capable of absorbing 20 н.р. or more only weighing 
2 kg. Powers of from 1 H.P. up to 150 н.р. have been successfully 
dealt with up to the present, and there seems бо be no difficulty in 
dealing with considerably greater powers. 


A Safety Device for Overhead Lines,— Experimenta 
have recently been made at Evian-les-Bains, according to the Revue 
Industrielle, оп the prevention of danger through the breaking of 
H.T. overhead lines. The method employed is due to M. Giraud, 
and depends on the difference in tension on the two sides of the 
supportas soon as a break in the line occurs on one side of it. In 
one form a projecting hook is clamped to the line wire on each side 
of the support, and when the break occurs one of these hooks is 
dragged along and comes into contact with a long swinging arm, 
which it forces up and into contact with the other line (or with 
earth), and so short circuits the section of the line, and actuates an 
ordinary automatic circuit breaker. Another form consists in sus- 

nding the line from an insulated pivoted arm. So long as the 
ine is intact, the arm is held in the mid position, but as soon as the 
line breaks on one side, the arm is pulled round to the other, and 
comes into contact with an earth plate, thus again actuating the 
automatic cut-out. Various other modifications are described, and 
are said to have worked excellently during the experiments. 


The Other Side of Dumping.—The Standard of 
Beptember 13!h criticises the statement of the Tariff Commission, 
that dumping is part of an organised policy, and shows, by evidence 
brought before the official inquiry into German Kartells that is now 
in progress, that dumping, especially of what the Germans call “ half- 
stuff — i. e., halbstoff "—is rather part of a very much disorganised 
policy. The organised policy is the keeping up of prices to the home 
consumer, who, as а manufacturer of finished goods, bitterly com- 
plains that the British and the Belgians, who work up the artificially 
cheapened balf-stoff, are able thereby to oust German finished goods 
in neutral markets. 16 is not denied that the manufacturers of half- 
stuff have been vig peoo dumping, because, no doubt, it has put them 
in fands, justas а -pressed dealer may sell furniture at а third of 
its value, so as to keep himself out of the court. The managers of 
the Half-stuff Union attributed dumping to the fact that only 
home trade prices were controlled, and the various firms entered 
into wild competition in the open foreign markets. It was pointed 
out that the effe:t of dumping was cumulative. The finished trade, 
when demand at home fell off, also tried to enter foreign markets, 
and met there a competition much harder to meet b:cause of the 
help given to finished foreign-made goods by the dumping of half- 
stuff. Thus the German finished goods trade was doubly mortified, 
first, by having to pay a long price for its raw material or half-stuff ; 
and secondly, ha to compete against goods made from exces- 
sively cheap half-stuff. And the excessive cheapness was made 
possible by the enhanced home price. One wire manufacturer 
stated that the export уна on wire was now October, 1903— 
not enough, and. . . "the German wire industry will be ruined 
by this preposterous policy, *1.в.‚ dumping,’ of the Half-stuff Union. 
Another witness complains to the same effect, and adds that Be 
finished products, formerly of low value, have improved in quality, 
because cheap German steel can по# be employed Unless the 
Halt-stuff Union will come to an agreement with the works using ite 
produots, it is threatened by this witness with” our endeavours 
о abolish tariff on half staff, | ЕХ. | 


Similar complaints are quoted from а director of а sheet-rolling 
mill who is in the Fine Sheet Union, and from the locomotive 
builders. All the complaint is of dear raw materials. In ship- 
building, the Dutch, who do not produce iron at all, and bave no coal, 
were offering barges and other r'ver boats at less tban German 
prices—at less, in fact, than the cost to the German builders of raw 


material This trouble had to be settled by admitting raw material 


free to the river shipyards. 

The machinery makers tell the same tale of cheap rales abroad, 
owing to competition of machinery ше of dumped stuff from 
Germany. A difference of less than 14 per cent. lost orders in 
Holland with "good old customers," yet 100 marks per wagon of 
iron would have swamped this differc:.ce, and the Dutch are buying 
German iron at 100 marks per w:gon under German prices to 
Germans Everywhere a similar story is told ofthe injury to German 
trade through dumping raw material, i. e., semi-finished goods or half- 
stuff at under cost price. These comprise mainly pig-iron, raw steel 
or billets, and rolling mill products, which have been sent abroad 
“ in pursuance of the desperate policy of an almost bankrupt industry 
devoid of organisation in the export trade." 

There appears very little reason to fear & permanence of dumping 
at slaughter prices, and only a recurrence under a similar poriod of 
stress. The new steel combine seems already to bave been able to 
put а stop to dumping, and all the proceedings of the Kartell 
Inquiry point to the opinion held by the leaders of the Pig-iron 
and Half-staff Unionsthat dumped exports must be stopped. 

Meanwhile, it is very doubtful whether any evidencecan be advanced 
to show that this country has suffered from these gifts of cheap raw 
material. That tron manufacturers have had to wake up a bit, is, 
perhaps, no bad thing. When thoroughly awake they can easily 
look around and find huge wastes in progress that if stopped would 
mean dividends. The more this question is examined the less 
dreadful does the policy of dumping appear when considered in 
relation to British industry. 


South African Notes (from our Durban correspondent), 
— Bethlehem (Orange River Colony).—Mesars. Harris, Lee & Co. 
electrical engineers, of Johannesburg, have secured the corcession' 
for the electric lighting of this town, on similar lines to the 
Heilbron installation, which is now well in hand. 

Middleburg (Transvaal).—The Town Council of this town has 
under consideration a scheme for electric lighting of tbe canton- 
ments only. This will be distinct from the works now in hand. 

Johannesburg (Transvaal).— The Town Council on August 5th 
approved the expenditure of £143,169 6s. 4d. for tramway and 
aloctrio light cables, the two lowest tenders being accepted, viz. :— 
Mesers. Glover's tender for A., B., and C. sections, amounting to 
£106,377 188, for underground cables; and the British Insulated 
and Helsby Cable Co.’s tender for D. section, amounting to 
£10,789 17в., for trolley wires and bare overhead L. r. mains—the 
difference between their combined sums and the total mentioned 
being allowed for transit charges in connection therewith. 

Durban (Natal).—The technical education movement is exciting 
much interest in Durban just now; and on August 16th, Prof. 
Hele-Shaw delivered an interesting lecture to an appreciative 
audience on Road Locomotion.” On the following day he held a 
conferenoe with the leading men of the town and others interested 
in the movement, which resulted in a resolution bein: passed to 
accord it support when arrangements have been made for the 
establishment of technical schools. Prof. Hele-Shaw left on the 
following day for England, where he will make his report. 

Transvaal.—The Colonial Secretary of the Transvaal recently 
laid on the table the report of the telephone branch of the Post and 
Telegraph Department, which showed that the revenue amounted to 
£40,075 3s. 11d for the year 1903-1904, while the expenditure 
amounted to £25,509. 

Cape Colony.—The returns for the Cape telegraphe for year ending 
June 30th, 1904, give the total messages as 2,271,000 for public 
purposes, and 180,945 for Government messages, the total decline 
as against last year being 473,000 messages. The revenue amounted 
to £222,109, being a decrease of £49,970, 


Electric Shock Fatalities.—On 6th inst., at Messrs, 
Parsons's electrical works at Walker-on-Tyne, a young engineer 
named George Alfred Ooleman was killed by electric shock. The 
inquest was held on the 8th inst. William Flint, a fellow workman, 
said that they were engaged at a turbine electrical generator for testing 

urposes. Deceased was to look after the readings, and witness 
fad to attend to the speed. Witness went behind the turbo to take 
the readings at the request of deceased, and on coming back a minute 
afterwards, he found the deceased lying over the commutator, 
apparently dead. Witness stopped the machine at once, and as he 
shut off the steam the deceased fell from the machine on to the 
ground. Witness could not say what the deceased was doing at the 
machine, for there was nothing to have brought him so near it. 
Thomas Cockburn, assistant foreman, said he thought Coleman had 
been attempting to mend the cord of the speed counter when he had 
slipped, and come into contact with the brushes. There was a pressure 
of about 300 volts, and although this bad been sufficient to kill the 
deceased, there were men in the works who had had shocks at 
double that pressure. Mr. Gerald Stoney said he had never known 
а man killed with 300 volts. He had bad 4,000 volts through him, 
and was still alive. [Mr. Stoney might read up the back numbers 
of the ErmorBicAL Review with advantage.) A verdict that the 
deceased had been accidentally killed through coming in contact 
with the dynamo was returned, no blame being attached to anyone. 

The Sydney Daily Telegraph of даш 2nd, says that on August 
ist, a T occurred at the Melbourne Corporation Electric 
Lighting Works, in Spencer Street. A young man named 
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Harold W. Brice was engaged with two others in some repairing 
work, when he seized hold of a live switch. The switch was carry- 
ing a current at 2,000 volts. “ For the moment there was а hissi 
sound as the arc burnt into his bands, and then Brice fell bsck on the 
floor, dead." The Sydney Morning Herald adds that Brice had bad 
considerable experience at the work upon which he was engaged. One 
of the switches was found to have jammed, and while the repairs were 
being effected, the electric current was diverted, and the switch 
made rafe to handle. The slight repair was effected, and the 
switch set in position. Brice stepped behind the board out of 
sight, apparently to make sure that everything was all right, and, 
іп a moment of forgetfulness, placed his hands on the switcb, and 
met instant death. Both his bands were burned to the bone in the 
palms, апа the skin peeled off the wrists. 


Determining Small Inductances by Means of Sing- 
ing Arcs.—Acsuming that the oscillations have a sinusoidal 
behaviour, Mr. Janet has given for the inductance L of a coil con- 
nected in shunt to a singing arc the expression 

L = v? C, 
11 

where v stands for the potential difference between the terminals 
of the coil, i for the current in tbe sbunt circuit, and c for the 
capacity of the condenser inserted into the latter. The problem 
dealt with by A. Petrowski in a memoir published in & recent col- 
lection of Russian phyeical papers devoted to the memory of 
Prof. Th. Petrouchewsky, consisted in determining tbe conditions 
under which Janet’s formula is true. The figures obtained for each 
of the various coils, on the secondary conditions of the experiment 
being altered, agree very well with one another, while differing 
noticeably from the values calculated according to the dimensions 
of the coil. The method should accordingly be used only for com- 
parative measurements, the oscillations being apparently moie con- 
plicated in the case in question tban had been assumed. 


Electrical Ore Finding.—The successes which recently 
marked tbe operations of tLe Ore Finding Co., Ltd., in Wales and 
Cornwall, when in quest of lead and copper, have apparently been 
repeated in Cumberland. For a long time the output of hematite 
in Barrow and the surrounding country has been seriously declining. 
In the last few years it bas dropped ia the case of one company 
from 16,000 tons a week to 2,000 tons, and before the ore-finder 
came on the scene, the prospect was distinctly gloomy. The com- 
panies concerned have tried their utmost to find fresh sources of 
supply. They have sunk numerous sFafts and spent large sums in 
boring operations, but withcut any app'eciable result. It was in 
there conditions that the electrical ore-finder was called in by the 
Barrow Hematite Iron and Steel Co. It was necessary in the first 
place to have tpecially-tuned instruments, because an instrument 
tuned to locate copper would be useless for hematite. A certain area 
was allotted for the test. The finder soon indicated the presence 
of bema ite in lerge quant it ies, and the Barrow Co. decided to 
prove tke accuracy of the divinetion, and bcring operations at the 
points marked were begun. Before the work bad proceeded very 
far the hematite formation was struck, and at a little greater depth 
limestone. Boring was continued, and hematite was again struck 
within a few feet of the depth the instruments indicated. It is 
stated that all the principal iron companies round Barrow intend to 
take up the matter and eee if other new sources can be tapped. 


Automobile Speeds in London.—An inquiry is to be 
held at the Guildball on Tuesday, September 27th, by Mr. E. P. 
Burd, one of the inspectors of the Local Government rd, with 
reference to an application made by the City Corporation to the 
effect that notices should be issued under the Motor-Car Act, 1903, 
limiting the speed of all motor-cars psssing through the City to 10 
miles an hour. Certain objections bave been raised against the 
proposed speed limit, and the object of the inquiry is to consider 
these. 


Appointments Vacant.—The Council of the Durham 
College of Science, Newcastle-upon-Tyne, is inviting applications 
for the office of Principal of the College, rendered vacant by the 
death of Dr. Gurney (salary, £1,000 per annum); advertisements 
are about to be issued for a chief engineer and manager for the 
Southwark electric light undertaking (the salary is to be £300 a 
year, rising by annual increments of £20 to a maximum of £400); 
an assistant for the Meteorological Division of the Physics Depart- 
ment at the National Physical Laboratory (£200); chief assistant 
engineer (£130), clerk (£100), meter inspector, switchboard 
attendants, and others, for the staff of Heston and Isleworth elec- 
tricity works. 


Pneumatic Tubes for Parcels.— It is reported that 
the Pneumatic Tube Co. has opened its 18-in. pneumatic tube for 
package freight from Chicago to Milwaukee. The distance is 
covered in 40 minutes, including intermediate stations, the speed 
being two miles a minute. There are also smaller tubes in Chicago 
for local purposes. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. } 


Central Station Engineers.—On Saturday last, at the 
Llanarth Street electricity works of the Newport (Mon.) Corpora- 
tion, a presentation was made to Mr. Јони P. STRANGB, who has 


resigned his appointment as charge engineer in order to take up con- 
tracting work. In the absence of Mr. Н. Collings Bishop, boroagh 
electrical engineer, the presentation of a handsome portmanteau was 
made by the deputy borough electrical engineer, Mr. L. de R. 
du Verge, in the presenoe of a large and representative mid 
of the electricity department. Mr. Strange was later on presen 
се silver-mounted walking stick by the engine-drivers of the 
w 

The following have been selected to meet the Corporation Elec- 
tricity Committee at Southport in respect of the 1 of an 
engineer in charge at the electricity works: — Mr. E. de la Roch 
Rendell, Hanley; Mr. E. P. Hale, Blackburn; Mr. W. T. Bamber, 
Manchester; Mr. O. W. Cripps, Bedford. 

Barnsley T. C. has fixed the following scale of salaries for the 
officials in the electricity department :—Chief assistant, first year, 
£150, second year, £160, third year, £170; shift engineers, first 
year, 308. per week, second year, 35s; mains superintendent, 
first year, 30s. per week, second year, 35s, fourth year, 40s. ; 
шарты», first year, no salary, second year, 20s. per week, third 
year, 304. 

The staff and employés of the Leeds Electric Lighting Depart- 
ment presented Mr. W. Amscoues with a handsome timepiece and 
bronzes on the occasion of his marriage. 


Electric Tramway Officials—The Tramways Com- 
mittee of Bradford Т.О. has recommended the appointment of Mr. 
C. Е. Hosson, as parcels manager on the tramways system at a 
salary of £150 perannum. There were 303 applicants for the post. 
Mr. Hobson has been in the в traffic departments of 
the Great Central and Great Northern Railway Cos. 

At a meeting of the Newcastle-on-Tyne Tramways Committee on 
п 8th inst, a telegram ча се from Mr. pe Le 

OSSIGNQL, general manager of the tion tramways, ering 
his resignation of his office. The metter was deferred until the 
following day, when a specia? mee of the Tramways Committee 
was held to consider the matter. proceedings were private, 
but it was subsequently stated that Mr. Le Rossignol had received 
the offer of an important and lucrative appointment abroad, and 
the Committee regretfully resolved to accept his resignation. 


General.— Mr. Е. S. WonsLEY, who was for about eight 
years with Mosers. Johnson & Phillips, and for the last 5j years head 
of the mannfacturing and technical departments of the Brockie-Pell 
Oo., has now joined the staff of Mesers. Veritys, Ltd, as manager 
of their arc lamp department. His 19 years’ experience of arc 
lamps should be of great service to him in his new position, for he 
will undertake for Mesers Veritys, Ltd., the pet control and 
reorganisation of their arc lamp manufactures. ey are putting 
on the market, for the coming winter, a new enclosed lamp 
to burn equally well on alternating or continuous current circuits, 
and also a twin carbon enclosed lamp, both of these lamps 
being Mr. Worsley's designs. 16 may be added that Messrs. 
Veritys’ are lamp department is forging ahead, numerous and 
important contracts having recently been secured, including the 
lighting of the city of Dablin which has just been completed, and 
which consists of over 500 of their special double-carbon continuous 
current lamps. " 

Mr. A. J. Maxowsk, of the alternating current designing depart- 
ment of the British Thomson-Houston Oo., Ltd., of Rugby, has been 
appointed to the position of head of the electrical engineering 
department of the South-Western Polytechnic at Chelsea. 

The death is announced, at the advanced age of 83 years, of Mr. 
Јони Tomas Pxanson, of Melmerby, Yorkshire, who was one of 
the founders of the Yorkshire House-to-House Electricity Co. 


ee 


NEW COMPANIES REGISTERED. 


Syndicate, Ltd, (82,017) — This 
com was registered on September 9th, with a oa о f in 
Гата to айор% agreements (1) with A. Heller, (2) with F. W. Stevens, and (8) 
with С. J. Scott, and to о on the business of manufacturers of and dealers 
in arc and other lampe, b ets, globes, films, shades, glasses, burners, 

carbon, cut-outs, switches, motors, batteries, stoves, turbines, pipes, wires an 
all appliances and things used in connection with electricity or any other 


€ Simplex? Arc Lam 


one share) are: H. L. Steadman, 4, Suffolk Street, Pall Mall East, B. W., clerk ; 
W. B. Роа 4, Suffolk Street, Pall Mall East, 8. W., clerk; W. Т. A. Rayner, 
4, Suffolk Btreet, Pall Mall East, B.W., clerk; G. de Horne, 86, Clavertom 


Street, 8. W., clerk; W. M. Pleadwell, 27, Nottingham Place, W.,; solicitor ; 


G. H. Smith, 19, Euston Square, N.W.. solicitor; and J. C. Bullen. T3, 
Huddleston Road, Forest Gate, clerk. Minimum cash subscription, 500 shares. 
The first directors are to be appointed by the subsoribers; remuneration, 
#100 each per annum. 


————ÓÉ 


OFFICIAL RETURNS OF ELECTRICAL 


OOMPANIES. 


fining Co., Ltd. (48,126).—This company's 
ые trical Oi gs on ja ath, when ы shares had been uen 
out of a nominal capital of £5,000 in 41 shares, £682 had been received, 
£8,498 was considered as paid. Mortgages and charges: Nil, 


(reenter a ү ў 
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Scottish House-to-House Eleetricity Co., Ltd. (29,232).—A 
mortgage or charge dated September Ist, 1904 (supplemented to a charge dated 
March 81st, 1904), to secure an additional £1,250, has been registered. Property 
charged: The company’s undertaking and pro rty, prosent and future, 
ineluding uncalled capital. Holders: County of London Electric Supply Co., 
Ltd, Moorgate Court, Е.С. 


Fladbury Electric Light and Power Со., Ltd. (63,942).— 
Issue on August 2th of £150 5 per cent. debentures, part of series created 
October 818%, 1908, to secure £800, charged on the company's undertaking and 
Property, ent and future, including uncalled capital. Holders: J. W. 

асв 
Hereford. No trustees. Previously issued of same series, £150. 


Sloan Electrical Co., Ltd. (61 528).— This company's annual 
return was filed on August h, when 5,000 “А preference, 41 B ” prefer - 
enoe, and 9,760 ordinary shares bad been taken np out of & nomina! capital of 
£15,000 іп 5,000 “ A " preference, 5.000 B" preference, and 6,000 ordinary 
shares of £1 each; £1 per share had been called up on 4 “В” preference, and 
1,250 ordinary, resulting in the receipt of £1,254; 6,500 shares were considered 
as fully paid. Mortgages and charges : Nil. | | 


Lancashire Dynamo and Motor Co., Ltd. (61,447).—ТЪїв 
company's annual return was filed on June 80th, when 700 ordinary and 249 
preference shares had been taken up out of а nominal capital of £100,000 in 
700 ordinary and 800 preference shares of £100 each. £100 per share had been 
called up, and £94,150 had been received, leaving £750 in arrears. Mortgages 
and charges, nil. A list of allotments made up to July 4th shows a further issue 
of six ordinary shares, payable in cash, and a list made up to August 8th shows 
that six more were then allotted, also payable in cash. 


Sonth Ameriean Cable Co., Ltd. (34,363).— This company's 
annual return, made up to August 4th, has been filed. 24,707 shares bad been 
taken up out of à nominal capital of £500,000 in 50,000 shares of £10 each. 
£10 per share had been called up on 14,707 shares, resulting in the receipt 
oF и, £100,000 was considered as paid on 10,(00 shares. Mortgages and 

charges: ; 


Sunbeam Lamp Co., Ltd. (25,498).—This company's annual 
return was filed on August 16 . when 1,765 shares had been taken up out of a 
nominal capital of £95,000 in 2,500 shares of £10 each. £10 per share had been 
called up on 908, And £8,080 had been received. £8,570 was considered as paid 
on 857 s. Mortgages and charges: 48,400. 


Eleetrie Construction Co., Ltd. (39,292).— This company's 
annual return was filed on August 10th. 81,890 preference and 112,100 ordinary 
аһатев have been taken up out of a nominal capital of £400,000 in 50,000 prefer- 
ence and 150,000 ordinary shares of £2 each. £2 per share has been called ар 
on 18,245 preference and 2,100 ordinary shares, resulting in the receipt of £40,690. 

is considered as paid on 18,145 preference and 10,000 ordinary shares. 
Mortgages and charges: £250,000. 


Eastern and South African Telegraph Co., Ltd. (13,306).— 
This company’s annual return, made up to August 6th, has been filed. The 
entire capital of £600,000 in £10 shares Pas been taken up and paid for in full. 
Mortgages and charges : £600,000. 


ELECTRICITY SUPPLY “ACCOUNTS. 


An inspection of the Burnley report for the 


Burnley past year discloses an exceptionally happy 
Municipal state of affairs. Aided no doubt by recent 
Electricity tramway completions, the output has increased 
Supply. by some 35 per cent., the revenue benefiting 


proportionally. With total working costs at 
14. per unit (inclusive of sundry special charges) and financial 
charges descending on the average, the department earned a balance 
of over £5,000 as compared with some £3,500 in the previous year, 
A satisfactory feature is the rising load factor, now 16, which, if 
the department can see its way to giving greater encouragement to 
the use of the motor—by adopting more reasonable rates, should 
show still further improvement. А 
The prices charged are: — Private lighting, 4d.; power, 3d., 2d., 
and ld.; and traction, 11d. per unit. The chief engineer is Мг 
Robert Birkett. 
GENERAL STATEMENT, 


For year ending March 81st— 1004. 1908. 
Total capital expended  ... өөө oo 85,604 £75,147 
Number of units sold— . 

Private supply wee бе s...» 477,699 391,692 
Public lighting... eee eee eee 9,762 10,552 
Traction sag des ids .. 1,252,338 891,079 
Total number of units sold . . 1,739,799 1,293,323 
Equivalent No. of 8-с.Р. lamps connected 37,333 31,995 


H.P. of motors connected ... ET 181 100 
Number of publio lamps ... Mp. Aes 


um load in x. m s 1,247 947 
Revenue account — 
Gross revenue ... © au ». 16,838 £18,456 
» expenditure... - see £7,399 £5,680 
» profit... 905 a see £9,439 £7,776 
Average price obtained per unit— 
Private lighting sae see - 3:99d. 400d. 
Power ... е M "" 25 8124. 278d. 
Public lighting eee eee eee 3°00d. 3°00d. 
Traction ves АРА сев ^ 1°754. 1˙87d. 


eston House, Fladbury, Wores ; and 8. H. Deakin, Weir End, Ross, 


Rzvunve Account ғов YEaB ENDING Мавсн 31st, 1904. 


Gross revenue i de .. 410,838 = 2'32d. per unit. 
Works and distribution costa (including 

public lighting) ids ... £5,544 = "76d. „, 
Total working costs ... eae .. £7,399 = 102d. „ 


Prorit STATEMENT. 


Interest on loans (EAJ eee eon eos eee £2,109 
Sinking fund ees eee ee0 TT) TT | 2,206 
Balance on year's working oF вея e. (6 5,124 
Gross profit ... £9,439 
WE give herewith the returns of the Glasgow 
Glasgow electric lighting undertaking for the past year. 
Municipal That it bas been successful may be judged from 
Electricity ^ the fact that, in addition to meeting working 
Supply. and financial charges, provision for deprecia- 


tion (some £32,000) was made, and the debt to 
the Gas Department, some £14,000 (incurred in the previous year 
under special circurastances), which had been paid since then, was 
largely covered by the remaining balance, the sum of £3,554 re- 
maining as a deficit, carried forward to next year. 
We quote portions of the committee' report in regard to the 
special features of the year’s working: 


There was &n increase of revenue from all sources of £31,185, 
while the working expenditure had only increased £10,599. The 
cost of generation aud distribat:on shows a decrease in proportion, 
to the quantity of electricity generated. The result of the year's 
ordinary working was a balance of £45,222, a8 compared with £30,819 
last year. . | | 

The capital cxpenditure during the year amounts to 
£109,482 12s. 11d., making the total capital expenditure as at 
May 31st, 1904, after deduction of the depreciation noted above, 
41.119.047 14s. 

Subject to a slight modification of the power rate conditions, 
the committee recommend that the charges for energy should 
remain the same as last year. 

The number of consumers at May 31st, 1904, was 9,324, as com- 
pared with 7,013 at May 3156, 1903, being an increase of 2,311, or 
32:95 per cent. during the year. The total number of motors in use 
and supplied off the Corporation mains as at May 31st, 1904, was 
1,453, with a total horse-power of 6,501, as compared with 1,059, 
with a total horse-power of 4597 as at May 31st, 1903. The 
number of units consumed for power purposes was 2,873,941. The 
total number of arc Jamps in use in the streets was 814, as compared 
with 719 at the same date last year, and tbe quantity of electricity 
consumed for street and stair lighting was 1,503,546 units as com- 
pared with 1,081,836 units during the preceding year. The number 
of 8-c.P. lamps, or the equivalent in other devices applied for, and 


. recorded in the books of the department as being connected to the 


mains at May 31st, 1904, was 805,058, as compared with 630,708 at 
the co nding date last year, being an increase of 174,350. The 
maximum load also showed an increase of 23 63 per cent. 

Contracts have been entered into for the completion of the 
northern end of the generating station at Port Dundas, including 
& second chimney, the necessary boiler-house, engine-house, and 
high tension switch-room. The building operations are now well 
advanced, and there is every reason to suppose that they will be 
ready for occupation during the coming winter. Contracts have 
also been entered into for the supply of four new boilers and of 
two large steam turbines, together with three-phase high tension 
alternators, and for all the switchboards and controlling accessories 
in connection therewith. Condensing plant for the steam turbines 
and the necessary steam and other accessories in connection with 
this plant have also been ordered and are to be, in part, ready for 
assisting in the supply required for the coming winter. At Pollok- 
shaws Road station the 750 н.р. engine with two dynamos, has 
been completed. A new boiler bas been addcd during the year and 
three more boilers have been ordered, together with a steam turbipe, 
with two continuous current dynamos and condensing plant, and 
three cooling towers for cooling the condensing water. These are 
also intended for operation during the coming winter. The old 
Waterloo Street staticn bas been converted entirely into a sub- 
station, and the three high tension motors coupled to six of the 
original dynamos, were in successful operation during the dark 
months of winter. Contracts have been entered into for the 
supply of further motor-generators for this sub-station, which can 
be used either in connection with the supply from Pinkston or with 
the new high tension supply now being arranged for at Port 
Dundas station. A new sub-station has been arranged for on part 
of the site of the Dalmarnock Gas Works, and will shortly be 
erected. Motor-generators have also been ordered for this sub- 
station. The high tension supply for the Dalmarnock sub-station 
will be meantime taken from the Whitevale sub-station of the 
Tramways Department. 

The arrangement between the Tramways Department and the 
Electricity Department worked satisfactorily through the past 
winter, and has been renewed for the coming winter. The amount 
of enorgy taken from the Tramways Department during the past 
winter was 700,372 units, and it is expected а like amount will be 
taken during the coming winter. 

The Kelvinside station remains as it was last year. 

The horse-power of steam plant available in the works belong. 
ing to the Hlectricity Department was 
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Port Dundas station ... 12,100 Н.Р. 

Pollokshaws Road 5,150 „ 

Kelvinside 1,080 „ 
Total i : T 18,330 „ 


The horse - power provided by the A Department during 
the winter months was from 2,000 н.р. to 4,000 H.P. 

Abont six miles of feeder have been laid during the year on the 
north side of the river, and about one mile on tbe south side of the 
river, exclusive of 140 yards of feeder laid in Kinning Park, while 
about sixteen miles of distributing main have been laid on the 
north side of the river, and eleven miles on the south side, exclusive 
of 675 yards of distributing main laid in Kinning Park. 


The prices charged are:—Private lighting: (1) Shops, offices, 
&c., maximum demand, 6d. per B.T.U. first hour, and 1d. (250 
volts), 148. (200 volts), or 2d. (100 volts) afterwards per unit; 
domestic consumers and theatres, 34d., and churches 3d. per unit 
respectively, flat rates; power, 14d. to 2d. per unit; public light- 
` ing, £14 and £12 per annum for 10 and 7j-amp. lamps respectively; 
Btair lighting, 253. to 378. 6d. per lamp per annum, according to 
size. The chief engineer is Mr. W. A. Ohamen. 


GeNBEBBAL STATEMENT. 
Гог year ending May 8lst— 
Total capital expended  ... T e 
Number of anita sold— 


1004. 1903, 
£1,119,048 £1,041,746 


Private supply ... sis oes . 13,604,119 10,419,488 
Public lighting .. = бо . 1,460,780 1,064,404 
Contract . 805 42,766 17,432 
Total number of units sold .. 15,107,665 11,501,324 
Equivalent No. of 8-c.P. lamps connected... 05,058 630,708 
H.P. of motors connected 6,501 4,597 
Number of public lamps bez eee 814 719 
Maximum load in Kw. T M е 25,762 20,183 
Revenue account— 
Gross revenue ... ы s. ... £158,190 £127,004 
„ expenditure iss sis „ 464,439 £58,668 
„ profit TE s .. 93,751 £68,336 
Average inclusive price obtained per unit— 
Bale of energy per meter - - 2:594. 2 74d. 
Public lighting ... eve evo 1:86d. 1:84d. 
REVENUE ACCOUNT. 
904. 1903. 
Gross. Per unit. Gross. Per unit. 
Gross revenue... .. £158,190 2:59d. £127,C04 2744. 
Works Costs, 4с. й 
1904. 1903. 
Gross. Perunit. Per unit. 
Coal, &c. T bbe A . £14,085 22d. 27d. 
Energy purchased from . 
department IT е 4,595 07d. 02d. 
Oil, waste, water and engine room 
stores ie 2,421 04а. `044. 
Wages incurred in generation and 
distribution. 8,094 13d. 16d. 
Repairs and maintenance of plant, 
cables, &. vis sis soe 12,164 190. 26d. 
Works and distribution coste ... £41,359 65а. "75d. 
Attendance and rpm pues 
lamps is .. 3, 112 05d. 06d. 
Rent, rates and taxes be S... 9,452 15а, 13d. 
Management expenses, including 
salaries of engineer and clerical staff 4,470 07d. 08d. 
General establishment charges, print- ; 
ing, stationery апа advertising .. 3,346 06а. 054. 
Special charges incurred in change of 
voltage, ре каа expensen, 
& ... .. 2,700 04d. 174. 
Total works costs . £64,439 1094 124d. 
Prorit ВТАТЕМЕНТ. 
1904. 1908. 
Interest on loans ... T - we £36,023 £33,275 
Sinking fund шр көз eee vis 16,206 11 771 
Deficit on jer 8 working... - e — 9,554 — 13,895 
» . repaid. soe eee 13,895 ае 
ре preciation ‘on works and machinery .. 32,181 37,186 
Gross profit ... iss oo. £98,751 £68,337 


STOCKS AND SHARES. 


Wednesday Evening. 


LITTLE that is fresh has occurred extraneously to affect the markets, 
nnd prices are therefore largely dependent upon their own merits 
for the current fluctuations. Money is plentiful enough for the 
purposes of short loans, and the Stock Hxchange settlement this 
week has been financed very easily. Business continues to broaden 


* 


out here and there, but the widening of the cireles of public 
interest is still a matter painfully slow to the Stock Exchange 
member who looked for a substantial increase in trade during 
September. Electrical issues mostly maintain their strength; in 
the Supply section there are а number of gains to record, and 
only a single decline. 

Fair activity characterises the Railway department. City and 
Bouth. London Ordinary has advanced s further 2 per cent. to 45 
bid, and it is by no means easy to obtain a dealing price in even a 
few thousands of the stock. Judging from the contangoes that 
were arranged last Tuesday, the market is short of stock. The 
three Preferences stand at 1223, 1184 and 116j for the 1891, 1896 
and 1901 stocks respectively. Central London Defetred has shed 
a point at 80. Assuming a continuance of the 4 per cent. dividend, 
this would give the buyer а return of the round 5 per cent. on bis 
money. But the Ordioary may conceivably turn out to be the 
cheaper stock to buy, although it is 7 points higher in value. There 
has been а small demand for Great Northern and City Preferred 
" A" shares, upon tardy recognition of the advantages the company 
is securing by virtue of ita agreement with the Great Northern 
Railway. The price has risen to 5} middle, which, by the way, 
represents about half tbe equivalent quotation at which Great 
Northern 4 per cent. Preferred stock is now standing. Metropolitan 
Oonsolidated at 94 has fallen 1 per cent., and the Surplus Lands 
stock is also duller at 73. Districts at 384 show a decline of the 
fraction. A few orders in East London Consolidated serve as a 
reminder that the price is about 44. As there is only 3} millions 
of the stock created and issued, it would be an easy matter for the 
price to be put along," as the Stock Exchange phrases it, if а 
strong clique took it in hand. | 

Tramway securities are steady, with a strong tone developing ia 
Argentine descriptions. Barcelona are harder at 9}; why the 
Stock Exchanye List should send the price out so absurdly wide as 
9—10, it is impossible to say. Rather better, too, are Calcatta 
Trams at 7?; and Buenos Ayres and Belgrano firmed up when the 
interim dividend was declared. The Ordinary shares are 3}, the 
"A" and “В” Preferred 54 апа 5} respectively, while the two 
Debentures are quoted 1064 and 1034, the latter, of course, being 
the Second Debenture stock. This dividend announcement eame 
as an agreeable surprise to the market. Potteries Debenture was 
marked 102] and 1034 on Tuesday, and we should imagine that 
neither buyer nor seller was particularly pleased with his price. A 
sixpenny fall has taken Metropolitan Electric Trams Deferred to 
4s. 6d.; the Preference are 18s. 6d., and the Debenture stock 
maintains its price at 88. There are no changes to report in the 
British Westinghouse descriptions, and Thomson-Houston Debenture 
keeps at par. British Electric Traction Ordinary at 9j has risen 
5s, and a similar ries in City of Buenos Ayres Trams makes the 
price 103. The advance is based upon the possible value of the 
new Preference shares that will supersede the present City of 
Buenos Ayres Ordinary next January. Anglo-Argeatine Ordinary 
are ; better at 68, upon a continuance of the good traffics. 

Profit-taking bas reduced the prices of the Anglo-American 
Telegraph group. After being decidedly better, they are concluding 
the week, since last Wednesday, with a point fall in the Preferred 
and Ordinary, with 4 fall in the Deferred stock. This last now 
stands at 81. Eastern issues fail to move, but Great Northern Tele- 
graphs rose as much as £2, to 28, upon the probable prolongation of 
the war. The market is also very short of the shares. Globe Preference 
came on offer the other day, and the price lost 1 at 132. With 
these few changes, the tale of Telegraph movement is recited. 
National Telephone stocks are still on the upward plane, and a fresh 
rise of a point brings the Deferred Stock to 934. The Preferred is 
а good market at 1054. 


Regarding Electricity Supply shares, County Ordinary ғ rose à to 
83, and a rise of 1 stands to the credit of South London Ordinary at 
4}. Notting Hills at 15 are also 10s. to the good, and South Metro- 
politan Preference at 1j are 28. 6d. better. Oentral Electric 4 per 
cent. Debenture added a point at 1084, which wculd appear to 
make the stock valued at its full worth, and several other 
Debentares are slightly better on balance. With the approach of 
winter there is usually a tendency amongst investors to buy lighting 
shares, and the present improvement shows that the regular autumn 
annual is not dead by any means. Even where no quotable change 
has occurred this week, it is increasingly difficult to buy at prices 
anywhere near the middle of the irritatingly wide margins officially 
given by the Stock Exchange.  Westminsters came on offer on 
Wednesday, causing the price to drop 10s. to 124, but Charing Cross 
Preference improved z to 58, Calcutta Electric 4 to 72, while the 
narrower quotation of 16—164 for Metropolitan Ordinary more 
accurately represents the strength of these shares At 2, London 
Electrics mark a бе. advance, and this section, às is indicated, 
is attracting incteased attention from investors, . А 
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SHARE LIST OF ELECTRICAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. . 


Stock Closing Closing Business done 
Present NAMB or Dividends for the last Quotations Quotations week ended 
Ius. | i - Браге, three years, Sept. 7th. | Sept. 14th ER 

67,100 | African Direct 100 1901, | 1903, 1908, 97 —101 РЕТТІ Highest; Lowest 

9 4 Debs, eo ee oe ee ee ee ee ee = — eo e 

12050 Amason Telegraph Oo," aha ® oe еки ad. ЖӨ cd 0 » e e 3)— 83 3)— 8 e e 

тем | Anglo-American Telegraph . ВОВ о cs юс | eia, | өе | sis, | H—8 | = 8 5 
8,106,680 do, do, 69Pre .. .. se ce [Stock | 6% | 6 № 6% 96 — 98 96 — 97 97 95 
е ан e а аа | BSR] BY] & 

шы | Commercial Gable ЕАО e d en e оцю fag |e% moe аю | |: 
. do, Sterling 000 year 4 % Deb. Stock Red. oe .. | 8 ee ж: jm . 
000 Cuba Telegra e? eo oe eo oe oe ee 10 4 b 7— 8 7— 8 oe ee 

[E Do. 03 Pret. А өе өе Sie ar 0 % 64% % ш — y: " — 185 ° eo 

80,000 о, шош кш. e cx me 98 —101 % | 98 —101% А E 

00 Direct Wess! India Cable, 44% Бек. D 1401 100 и» | R% S] e 99 —101 ae 

44,006,000 n Telegraph Ord, Bock ^ oe e es О ee’ e. | Book | 1% | T3 7% | 19181 | 19618 ай 12] 
1,966,566 Do, Bà % Pret. Stock Ё б< эя os ‘we | 100 y 7 — 90 67 — 90 1 
6000 Do. A M Stock Rec... Stock А та | 1% EU -— 106 - 124 і 

-— Je e aul, an oi moet алыр ЖЕ]. | месин MEE ME 

& South African Tele. 4 Mi. Db. Nos. 1 to red. 1909 100 ee ee ee — Bas — 4 oe 

90000! | Do. ао, Reg. Mori bg bs. (Mauritius Bub.) 1 t 8,000 | 95 2 Bi .. | 100 —108 100 —103 ^; | 103 

180,219 Globe Telegraph and ruri. a an 1 6196 |28 167*| 54% 8i— ‘i 91— 93 9 
180,049 6% Pret. ee ee ee ee 10 oe ee . 13 — 1 1 — 14 184 
150,000 | Great Northern Те ot hagen г 10 15 % | 198% | 15% — 273 — 284 vs 

54,700 { and Bermudas Cable, 44 % 1s$ Mort. Debe, А т но) e oe Е 99 —101 99 —101 2 

19400 | Indo-European Telegraph oo eo .>o oœ œ| 95 |10% | 10% |10% 48 — 46 48 — 46 

19,680 Monte Video Telephone Co., Lid., N ee ee ee ee’ oe 1 ы ee * = е Ya — 8 

1,988,888 | National Telephone, Prei. Stock РНИ МИП 5% | 6 6 % 104 —106 104 —1 106 106 
1,906,067 Do. о, Def. Btock ee ee eo ee ee 100 oe 43 б 91 S 94 92 = 95 988 924 

16,000 | Ро, do, 6 Cum. let Pret. sė "ә es vs m 10 6 6 6% 12 — 14 19 — 14 i А 

ою | Do 40. 11 — and Prei, . . [62 27 162 | n-e | n-i : 

$356,000 | Do. do, 6% Non-cum. 8rd. Pret, 130 280, % .. ..| 6 | б б 6 5a— БЯ 54— 5j „| 5f 

000,0001 Do. do. 4 Ded b. Stock Red. ee oe oe ee Stock 84 84 т 97 = 99 97 

689,598 Do. do. 4 Deb. 5 Red. ee ee ee 100 4 4 4 101 — 106 104 — 106 105 
1,000,000 Do. do. Prov. Certs., 85 % to be paid eo ee ee ee — 65 — 68 66 — 68 67} e 

аз Oriental Teleph and Hiec. Nos. 1 so 1 to 171,504, fully paid Pec 034 1 695 | 6% | 6% 1— 1.— . T 

L] 0. ee od ee ee eo — — 0 0 

109.000 Pacific and Eu 'Tel., 4 р Guar. Бем, Debs. "Lu pe. сс ..| 100 92 Se ve 97 —100 97 —100 100 ee 

11,809 Reuter’ uropean ca % 851 ee j [17 ee ee 8 6% b 96 oo 63 т 63 т ee ee 
8,808 Submarino Cables Trasi ee oe ee ee oo ee eo * i 14 T% eo ыз —198 e .—198 oo ee 
,000 do. 8 4 Gam, Pret, N 1104000 ..| 6 | - . is u- ч ы 

128047 Do. do. Б Debs. ee i er oe iin ee Stock ве M. 108 —106 108 —106 ee эе 

15,800 | West African Telegraph, Shares 908 és s 10 oe 2% 4% 6— 7 6 — ee oe 

80,008 | West Coast of America, 1 to 80,000 and 53,001 to 58 24 .. aie = о TA oe А 
150,000: | West Coast of America, 495 Debe., 1 80 500 guar. b) Bras, Bub, Tel. 100 He 97 — 100 —100 vi 
967,980 Weste n Telegraph, L 08. 1 to 907, vs 39^ 1 „ 10 177 | 7% | 1% 12 — 124 12 — 1 121 oe 

0003 D» 0. 8 De . and series, 1906 60 ee ee 100 ee ee oe 101 —104 101 —104 oe 

600,000 Do. do, Red. .. ee oe өө 100 ee ee oe 100 —108 100 —103 ee ee 

West India and ee ee ee ee ee oe 10 ee ee ee i— ee 

84,608 Do. йо, do, 6 Cum. 1st Prei. ee ae 0 oe Д4 oe 6 р 61— 63; ee 

6,008 Do, do, 6 Cum oe ee 10 oe эө oe ru 6 = 6 ee eo 

00,000: Мо, йо, йо, E Debs., Nos. 1 to 1,808 ee eo ee eo 100 108 100 —108 eo 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

22,000 иаи ра ер ee eo eec ee ee oe 10 ee eo ee 5 — 6 6 — 6 ee ee 
00,0003 Do. do. 6 let Mort. pen; оодо, oe ee [EJ Btock oe ee oe 92 — 97 92 — 97 e.» е 
200,000 | British Bleotric Traction ee ee oe ee 10 9% 8% „ә 8ł}— 9 - 9 — 94 9 
200,000 Do. do 6 % Cam. i ee eo 10 oe ee oe 1 11 104— 11 10 3 10:4 
600,01 E 5 до; benture Stock oe ee Stock ee 117 —190 117 —190 11 118 

; % dad Deb. Stock Rod. .. | 100 bè T E 94 — 97 94 — 97 954 

100,000 Bab tnsulatod and Hels Cables ee ee ee eo ee - 10 96 10 96 8 96 et ete 6 ee ee 

60,000 - 8 % lst Mort, Deb Redl... 0 Un E ul —104 101 —104 n 

60,009 Browe indle е oe e ee ee ee ee ee \ == ee ees 
108.21 q B 7 : 1 $0 1 ee ee ee ee = В. Nil Nil 1 yt wi LI d ee (EJ 
150,000 à fio Мор" eo 6| 23 „ | 6% 1— 1} l— 14 s * 
128, 0008 Do. do. Perp. b. Stock i» ee | Stock ws d. 94 — 97 xd 94 — 97 T ee 
* 96,000 — do. Perp. 2nd Deb. Stock өэ eo ко "I TE TM 70 — is 79 — р oe 

86,008 Oallen в Oable Construction _ ө eo ee oe eo 9j— d ee 

40,000 Do. do. do, b Cum. Prei. ° oe eo ee „ 6 ee ee ee 6 — 5 — el я ee 

90,0008 Do. do. do. lst Mort, Deb. Stock Red. Stock T os 101 —105 101 —106 

8,860,014 | Central London Railway, Ord, 8 oe - ee өө ee | Btook | 4 4 4 80 — 88 — 88 1 
494,008 Do. - do. 1% Pref. Stock .. - ee оо ve | Stock | 4 4 4 100 —102 100 —102 102 101 
494,908 Do. do. ° 9 өө oe ee ee [E Btook 4 4 4 80 — 82 79 — 81 

1,980,000 | City and South London Rail eo ‘оо он |» 5 oo| Block | 3 8} 23 49 — 44 44 — 46 45 44 

86,000 горное Оо, "aee "Debs; D a p = 8 b ie là— 2 11— 9 1 А 
гәү | ЕК МӨМ T E . ̃ ̃ ß 

95 ee — ee ee 

17,180 Do, do, ^ A’, shares, 01 аще „ 6 | Nü | Ni 5 1— 2 i-a is i: 
44,0383 Do. do, vl 26 Btock Red 100 ec ee. oe 77 — 82 Ti — 82 ee ee 
200,000 Do. do, di aae b. Stock Prov, Certe. all рї, 100 T гә А 19 — 83 19 — 88 T ° 
212,100 | Eleotrio Construction 1 to 119,100 .. .. 3 |6% |6% | 4% 1— 1 1— 12 ч ; 

81,800 Do. do. 1 Cum. Pret. 1 #0 81 ee ee oo 2 oe ee oe 2 ce Ж 2 — 24 . эө 

62,5001 | ро. до. 4 & Porp. 1% Mort, Deb. Son .. | Stock : i: 96 — 99 96 — 99 Е кз 

95,000 | General Electric Co. ‚ 5% Cum. we T T we 10 5% 5% 9— 94 9— 94 24 
200000 | Henley's (W T) Telegraph ^ о эл. ee A Ж 0% |W% |15 1 — 13 10 — 11 ii 

, е [] ee oe ео ees = ax 1 

206,000 . Do. do. 4 Bore 5 oe ee ee ee 6 ee Es * б M Gaxd 6 — ^ ni 10 

46,980 Do. do. ort. Deb. Stock Фе Stock ee ee oe 107 —111 xd 107 —111 

60,000 | India-Rabber, Gutte-Percba & Telegraph Works 10 10% | 10 96 T" 184— 194 184 — 194 19% 184 
860000: | - Do. do. do. 4 95 1st Mord. Deb. 100 oe oe s% 100 —108 100 —103 22 

87,000 Liverpool Overhead Railway, Ота, .. .. .. se oF | ‘| 14% | 18% и — 31 38 — 8} i 

20,000 it Do, do, Pref. 410 pte 10 $3 oie > 10 — 104 10 — 104 

81,860 Construction and Maintenanoe.. .. .. .. .. 19 |W% | 0% 20 B4 — 87 84 — 87 853 EN 
260,000! do. 4 Deb. Bds., Nos. 1 ю 1,680 Bed. 1909 100 eo ee oe 101 —104 101 —104 oe eo 
640,000] | Waterloo & City Railway, Ord. es ee n. we | 100 | 89 | 89 | 849 | 6 — 89 #6 — 89 өз А 


* А репой ef nine months. f Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. Ч From Manchester Share List, 
2 yd D SS | 
| Bank rate of discount З per cent. (April 91st 1904). 
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SHARE LIST OF ELECTRICAL | COMPANIEB „ E! VOTRICITY | NUPPLY COMPAWNIPN. 


ah an НАМЕ, 

90, Brompton & Kensington Роше Light Sup., Ord., 1 to 30,000 .. 
90, Do. 196 Ош: кте. Ке 
950,000 | Central Electric 4 Berana 4 cae Deb. Stock .. sa 
50,000 тише Гон апа eny Bupply as 
0.000 го йс T MET о. { * Cum. Pre. 
А do, ndertaking ' сав. Pref, ee 
,000 Do. 1907 ee ee 
960,000 Do. до: 4 % Deb, Btook Red. oe ee ss os 
44,486 |*Chelsea Electricity:;Supply, Ord .. ee ee 
70.005 City of London m 80, Deb. Bic кы ‘ines’ ы” ae 
у о 66 0 ting, Ота. — ee oe 
23 ey Cs 
| [] е ( & ee ee 
800,000 Do. 44% Ind Deb. Stock, v. er all paid .. ee 

40,000 | County of London Electric Lighting, Ord ,000 
90,000 Do. do. do. 8 % Pret., 40,001—60,000. . 
600,000: Do. do. ? Deb. Stock T АР s ee 
960,000 Do. do. Фа Deb. Боск — .. "e vs vs 
60,000 | Edmundson's Electric Co à А ss é. T 
60,000 А до, 6 % Cum. Pref. .. im ee 
140,000 Do. оли 1st Mort. Deb. ee 
91,000 кеш апд Koigbubeidge es 
90,000 do. do. 4 24 Debentare Stock .. 
110,000 | London Electric Во ly бироо, Limited, О * 5% ee 
49,840 Do. о. 6 P Pret. ee ee 
350,00: Do. do. do: 4 96 1st Mort. Deb, Stock Red 
100,000 | Metropolitan Electric Supply, 1 to 100,000 .. m 
11,106 Do. do. 44% Cum. Pret, 1—71 ,106, £8 paid we 
290,000 Do. do. 44% 1st Mort. Deb. Stock ee ee 
000! Do. do. 96 Mort. Deb. Stock Red .. °› 
10,859 | Notting Hill Electric Lighting se T ee 

40,000 | Bt. James’ and Pall Mall Electric > Light, Ord, > 

90,000 po до. 24 Den Pref. 90, 081 to 40,080 
150,000: do. Deb, Stock Red ss 
19,000 mbh Markets Electric Supp, Ora s s 
50,000 Do. do. 4% Deb. Stock .. m 
65,000 | South London Electricity ТЕС, “Ord. oe ee ee 
100,000 | South Metropolitan Electric ES i And Power, Ord. .. ee ee 
50,000 Do. m ee эе ee 
100,000 Do. 4 e 18 Deb. Stock a - ss 
80,000 Urban Electric Supply, Ord. ee ee eo ee ee eo 
80,000 Do. do. 5 96 Oum. Pref, ee ee ee eo LA 
110,000 | Westminster Electric Supply, Ord. “> os ee ee ve 
98,141 Do, do. 6 95 Cum. Pref. .. e oe es 


* Subject to Founders Shares. 
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t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, September 14th. 


3 
iA 


CHEMICALS, &о. 


Acid, Hydrochlorio 
98 itrio ee 


с Bleaching powder .. a 
e Bisulphide of ao 
@ Borax.. 


oe 
ee 
ee 
ee 


& IL ( ee ee ee 
e r Bulphate .. T ee 
а [] i te eo ee ee 
а „ White Sugar ee oe 
а Peroxide s.e. ee ee 


а Methylated Spirit .. 


а Nen. Polven Ө а 160° С), 
Ganstte cs casks .. 


METALS, &o. 


: аш woe in ton lots .. 

M MT in ton lote ee 
ч 'Bheet, in ton lota .. 
b — metal 


(solid drawn) 
с Сорреғ Bars (best selene ie 


per gal. 


mmm 
58588482 


METALS. &o. (eontia ` 


pa 


Iron, epic Sheets E ‹ 
g (Cleveland warran 
97 


" ao уа to шер 
4 Wire’ galvanised Nö. 8 
s Lead, English Ingot 


Sheet ө 
m m Manganin Wire No. 98 .. 


4 Dee 


PT IIIS рр р чач о о OM X y 


d „ " „ medium 
d U uj U large oe 
Р т, vr 
P n ей bars & 

P 1 » rip & 

o Platin 25 m 


um ee 
e Silicium Bronse Wire 
4 Steel, Magnet, acc'd'gtodesc'p'n 
n Т bars 


g Tin, Block .. 


Foil ee ee ee 

& „ Wire, Nos, 1 to 18 

p White Anti-triction Metal 
"White Ant” brand 

j Yarns, 108 Grey Cotton, on врв 
90 eo 

} T 10 Io Ie ЖЕР 

і S vibe. „ single . T 


t Zino, Shit Wield а hod. У 


3 


— X —Á— 


111 1 


"m 


РРРРРЕРЕ S БЕБЕЕРРРРРРЕЕЕЕЕ 


ЕР FRN 


1 


ilg 
8 


Sh 4 Bo 
n 4 Sons ; o Johnson, Matthey & Oo. Ltd.: »1 


же 


HESLOM 
“$2 ® 5 


ao 
En 
f» 20 
be to 


Oo., Ltd. 
ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
: Week | Receipts for | No. Miles Week Receipts for | No. Miles 
Locality. ending the week. | wks. Total to date. open. Locality, ending the week. | wks. Total to date. | open, 
$ | $ И ё £* 8 a* , $ 
Aberdeen ee ee 16 24,671 + 4,659 10 е» g Dublin oe . Bep. 9 5,078 — 51 — 67,119 тт. 8,849 € + * 
Bath .. . P 87 — 123 — 2 East Ham „ © phe ol 748 | + 88| 98 | 18,188) + 1,409) Ө | — | 
Birmingham н 87 | 198,495 | +11,478 — |.| Glasg : 4 ‚ 10 | 14,871 | 4741 | 16 | 210,640 | -- 13,250 | Tha tH 
Blackburn 22 | 29,587 | + 2,396 — |9 Halifax (2weeks)..| „ 7| 8,867 | +678 | 98 | 87,012| + 3.084 38 |+ 
Blackpool .. 22 | 82,904 | + 4, 450 — |3| Huddersfield ..| „ 10] 1,096 | + 97 | 98 | 89,580 | + 2,/83| 98 | — 
„ —Fleetw'd 10 15,285 | + 8| @|— (E| Hull. „„ 10 2,200 | +986 | 28 | 60,927 | + 6,988 18 (+24 
» Lytham 45 | 17,477 | + 6,993 75 | — 8 Ilkeston .. ..| oj | 7 148 | — 35 | 28 8,497 = 85| — 
Bolton ^N d 94 | 45,568| + 362 96 | — |t Ipswich „„ 10 905 — |28 | 12,759 — | 104; — 
Bournemouth .. 28 28, 028 — 103 — 5 Isle of Thanet  ..| , 10 1,689 | +248 | 86 | 96,131 | + 1,882 161 = 
Bradford .. . 98 111,844 +19,854 | 50 | — |&|Leeds.. ..  ..| „ 10 6,942 | +683 | — 148,870 + 9,400| Bldi+2 
Brighton — 400 — 9 |— 8 Liverpool. „ 8 |1049 | +622 86 372.818 4 12.307 108 | — 
Bristol be. di — = — |98 |— $|LondonC.O,.  ..| „ 8 | 18,708 |42977 | 22 | 284,181 | +58,026 | 468 me 
; Devonport 35 18.941 + 8,178 6 | — g Manchester. s 8 | 12,987 {+1007 | 22 | 276,784 +11,474 1394 | 
S Dudley—8to'rb'ge 85 | 80,712| + 1,229 — |S|Neweaste ..  .. 10 | Bl|e79|— | — 19 | — 
; Gateshead : 85 | 31,817 | + 1,414 | 10$ (+ 3 „ Portsmouth. . Aug. 27 | 2,673 | +200 | — | 47,068; + 4,188 144 | — 
Gr'n'k—Pt. Glagw 35 | 20,270 | + 1,006 7$ | — |8 Salford ..  ..|Sep. 5| 4,158 | +110 | за | 94981 | + 6,879 | 80 | — 
Oldham—Asbton 85 19,424 — 845] в | — Sheffield ..  ..| „ 4 | 4810 | +107 | 48 |110,005| + 2,015 | 88. 68 
g Potteries 85 | 59,048 + 5,041) чыр | — 3 Southampton | „ 8188074112 — — — |9 — 
© South Stafis. 85 | 97,069 — 4,235 214 | —3 |F| Southend-on-Sea ..| „ 7 518 | + 6 28 10010 + 1138] 63 — 
Swansea 85 19,470 | + 1,025 — Sunderland. e| oo AL | 1,894 | +200 | 24 | 81,6074 | + $1 +1 
Wolverhampton. ВБ 18,820 — 551 +8 eside .. ool pp 7 455 | + 46 | 86 14,019 | + 29,184 | 89 + 4 
ы Yorks. Wool Dist. 85 21,169 | + 8,877; 6 | — 4 est Ham .. „| » 8| 1,158 — | 28 25,008 — 8:62| — 
fiMiscellaneous .. 85 128, 532 — — |— |8| Wolverhampton 1 TW | +818 | — — — 9-5 | — 
Burnley — | = — | 103 722 8 Сеп. London Rly...| „ 10 | 6,680 | +848 | 10 | 55063 | — 1.814 6 | — 
Burton-on-Trent ee 284 8,195 — — & ay Il By [T] 11 4,556 -— 77 11 25,160 — 1,145 — 
Cardiff 20 438,465 4 1.76 14 Da » 9| 127 | — 88 10 1,48 — 15 — 
. 96 16.62 2457 | gen | — EMI "s "it | west 161 1 18.4 ааа +& 
; 16,962 | — 9,267 | 9°89 | — " — = 
Dover 86 8,084 | — 4246 8 |— „ 10| 1,616 | +198 |7105 |] 14,888] + | 969 — 
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THE DESIGN ОР DYNAMOS. 


By A. PRESS. 


THE design of dynamos may be resolved into two steps, the 
one the determination of the gross dimensions of the 
armature core, and the other the determination of the slot 
dimensions and the corresponding working magnetic density. 
The output and s are usually given, and the gross 
dimensions are obtained from the output equation with & 
consideration as to the best number of poles to employ. 
The rationale of the output equation was pointed ont in a 
communication to the Zlecírician for March 25th, 1904, 
but the main development may be indicated here :— 
Let n = efficiency. | 
т = final temperature rise. 
р = diameter of armature. 
L = length axially of the end connections. 
{ = length of core. | 
w = output in watts. 
y = radiating constant for temperature rise r,. 
100 f = factor giving loss radiated by armature when 
multiplied by the total losses of machine. 
Then— 
W ( 100 — n) 
100 
ү (100 — 4) = armature watts dissipated, but fro 
experience, 


= logs in watts of apparatus. 


Watta M = " 7 and watta radiated by the armature 

surface x revs. Ty 
is given by— 

w f (100 — ) = b revs. x тр (L +2 X 

T9 
and 
2 
(L + 1) revs. (1) 


ty f (luv — x) 
This is the most general form of output equation. It is 
usual for constructional reasons to take the length of the 
core ag proportional to the pole pitch. Usually the aim is 


a square pole-shoe, во a8 to obtain the minimnm condition : 


of round poles; but the end connections are found in 
practice to be also proportional to the pole pitch, since 
the angle subtended by the ends is in the neighbourhood of 
120° for all cases, this latter condition thus permitting 
of a minimum copper logs for a ratio of D to / in terms of р 
that practically coincides with the condition of square pole 
shoes. Taking the р? / = к or a constant, the length of 
6C*D 


mean turn of the armature coils is given by 2 / + , and 


hence S (21425?) e. Maus 
ap p dp \ рї 
‚Ж 4 р 4 
= — = — & — = — 9, 
ог : 55 nd ; r р 


The value of с can be obtained by solving the triangle 
where the angle opposite the pole-pitch length or span is 


120° and the pole-pitch is r 


The value of c becomes ae : 


- Và 
бон = 
* D 
«c T „ 
P 
D 3 
Hence ү = “Ëp = 555 (2) 
Taking an effective pole-pitch multiplier of 7, the length 
of the core becomes = DN S and hence 


7 p =: °455 P» (3) 


which is very nearly the value given by Equation (2). If 
the equation expressing the ratio of 7 be taken as— 


D Sep 
{ 9 


where the value : = about 5, the equation for output (1) 
becomes by reduction 
v „ 7 (1 + 740 
nl LL IM ME pij 
YS (h / 7577 
The“ design coefficient 


2 1 + A 
i vr ( V 3 


revs, (4) 


and is thus seen to be a very slowly varying quantity. 

Obvionsly, if the value of р is assumed as known, the par- 
ticular dimensions of the carcase immediately follow. An 
empirical formula that will serve as a guide to the proper 
determination of р is the following :— 


RET 2 3 | 
* D l (em. ) 
а = F 5 
2 150,000 (5) 


The price of the machine will, however, decide in moet 
cases the exact number of poles to be used, thongh the 
sparking qualities as well as the efficiency must be separately 
determined. It is as well to notice that the formula for 
price— 

Cost = а D iv 
(where v must be greater than 2 y if larger diameters сові 
more telatively than small ones) can be reduced to the 
form— 
E Ww \7- T y 
Cost = a (e p) | x) : 

which shows that a large design coefficient s means а 
cheaper construction. 

There is then the shape of the slota, and the proper 
magnetic density in the iron to be decided upon. Let the 


- following independent variables be taken :— 


п = number of slots. 
р = diameter of armature. 
_ tooth width 
t. ovb pitch 
p = ratio of depth to width of slot. 
The dependent variables may be the following :— 


2 = =” = tooth pitch. 


ee сше, = slot depth. 

The excitation logs in the air gap and teeth is dependent 
upon the above variables. A minimum excitation loss 
condition can be determined with regard to the independent 
variable 7. 

The teeth ampere-turns per pole are— 

10 _ 10 1 D (1— ғ) 
4 я n " 
and ће teeth ampere-turn loss in watts сап be expressed ав: 
Teeth excitation watts 
10 


zu--.—DpH(l-r 
PUN p ( ), 


where n depends upon the L. M. T. of the field coils, and the 
current density employed. The air gap ampere-turns per 
4 т 


where B is the real density in the teeth, ò is the air gap 
length, and к, is Prof. Arnold's multiplier, which from the 
tabulated data given in his book “ Die Gleichstrommaschine," 
can be expressed as follows: — 


1 
Кү = — —-—̃ —-— 
r+ V 3 — r). 


‚Н. 


BTT H (1 — r))? kx, 


— раа ааа ааа ааа ааа ааа ааа eT 
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The combined excitation loss is— 
= M E (l — r) + u Ri b inr ＋ E (1 — r)) 


1 
апа y = ран + рк h R — u b K H 
n r pj. ^, 
ar 


whence it can be shown that— 


If мелше of K as a function of r is neglected, that 
is, that PE == 0, the above value of = - simplifies to 


a сел. 
Tooth pitch x slot. depth 
effective uir gap length x slot width 


— 
— 


This equation, as giving the value of — to a first approxi- 


mation, has a great deal of useful and geometric interest.“ 
This last equation has been found to give very consistent 
results when checking over old design. 

The slot dimensions would not, however, be sufficiently 
controlled with the “excitation condition” as to the value 
ofr, The iron and copper losses must also be taken into 
account. The volume of the teeth is— 

Volume of teeth = x ру ГА? », 


where i is the iron factor and v is the ventilating factor, or 

17 1 D pr 

The losses in the teeth in watts may be expressed as 
Teeth watts = ar (1 — ғ) = Р, 


Teeth volume = 


The copper loss depends, first, upon the copper oross- 


А 3 p? == 
section, ог ж р (1 - r) x A st Decr . 
n 


The flux of the field in calculating the copper loss can be 
taken as i 


BX трех lev fy 
where / is the pole-pitch factor. 
The current volume is— | 
w _ 60 x 108. W 
сав B — * 

5 V. k. r C 
substituting the value of В in the term r, the armature 
copper loes can be represented by— 


Co WW : 00И 

pper loes == 1 5 

in terms of the independent variable r. ТЬе total iron and 
copper losses are thus— 


Total loss = a r (1 — ғ) + 


= Q, 


„ P 
r(L—ry € 

The value of a may be taken as including the armature 
core losses on the aesumption that the total iron losses are 
proportional to the teeth iron losses 


d d 
up ce wierd i Au 73 
a capuc — 2r) 
ir(1—r)y* 
23 ^ 
„) 
Р = 2 (), (8) 


— ——————————— ———_—.... 
»In the case of induction motors and alternators with overhung 


slote, the condition er = 0 can be said to prevail exactly. The 


overhang іа the geometric representation of i ‚ therefore, has no 
influence on the value of в that should be employed. 


tis copper losses one-half the total iron loss. 


The total iron loss in teeth and core must then be equal to 
twice the armature copper loss. so that for any value of d 
given, that assumed value of r will be the best which makes 
This condition 
may not always be possible, bat it is one that one should 
strive to attain. In very small machines the copper loss is 
very much greater than the iron loss, and in very large 
machines the iron loss is very much greater than the copper 
loss. The value of в with an assumed value of r, is obtained 
from the excitation equation.” An empirical formula for 
the value of A is the following :— 

А = 2 logy D (om.). 

The values given by the above empirical formule should 
be purely tentative. The number of teeth per pole is 
usualiy from 7—12, and the value of p should never be 
more than 3. In determining the question of cost a formula 


of the form e-dy zy 
| Price = ap 8 K 8 
should be consulted. ‘The value of . here is about 1:5 and 


the value of / about 5. 


ELECTRICITY AT THE WASHINGTON 
NAVY YARD. 


WRITING in our New York namesake recently, Mr. J. Е. 
Price gave some particulars of. this work which is now in 
progress, and he termed it (ће biggest job of ite kind in 
the world." The work is the equipping of the gun lathes in 
the big gun shop with electric drives, and making other im- 
provements with electric outfits, thus supplanting the 


wilderness of shafting, belting, wheels and other details of 


the steam driven machinery now used. 

A new power plant is being built which will furnish 

power for all the workshops, excepting the model-making 
shop, which has a plant of its own, that also farnishes 
current for operating the towing carriage of the model- 
testing tank. The new power house will have a_ boiler 
capacity of 6,000 н.р. The engine equipment will consist 
of four 500-K w., 244-volt, direct current generators, running 
at 120 r.p.m., direct connected to vertical cross-compound 
engines. One of the improved features of the new power house 
will be its method of obtaining water. This will be brought 
over a distance of 600 ft. from the eastern branch of the 
Potomac river, by gravity through a 36-in. conduit which 
will lead to a well. The system will be economical, as it 
will do away with the necessity for suction pipes ; and an 
abundance of water can be had at all times. 
„The electri¢ plant now in use in the yard is quite 
sufficient for present work, but when the steam-operated 
machinery gives place to the electrically worked, the power 
afforded will not be sufficient. The plant consists of four 
engines with a combined output of 1,325 H. P., two of 300- 
H. P., cross-compound, Ball & Wood, running at 250 r.p.m. ; 
one tandem-compound, 125 H.P., running at 300 r.p.m., and 
one McIntosh & Seymour of 600 H. P., running at 130 r.p.m. 
The smaller ones are direct connected to two generators on 
the Edison three-wire system. The boiler service is equal 
to about 2,500 Н.Р. | 

The present electric plant supplies light and power, the 
number of lights consisting of 6,000 incandescent and 450 
arc lamps. There are 17 electrically-operated travelling 
cranes in the shops and 152 motors. The largest crane is 
of 110 tons capacity; the smallest, 10 tons. Some of the 
motors are mounted in the galleries and connected to shaft- 
ing; others, especially in the shops where small fixings are 
finished, are mounted on or connected at the floor with 
machines, | 

Under direction of Mr. C. E. Reid, chief electrician of 
the navy yard, the work of installing the new apparatus for 
operating the big gun lathes is being carried on as fast as 
such а large undertaking could be expected. There are 
eight of these lathes dietributed over the 1,000 ft. of length 
of the main gun-building shop, and each takes up about 
50 ft. of the 80 ft. of width of the building. These 
lathes аге ponderous and require for movement an 
aggregate of 850 H.P. By the new arrangement of a multi- 
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voltage system, each lathe will receive current for 56 H.P. 
The armature of the main driving motor will be mounted 
on a bronze sleeve which will run on the present cone shaft. 
А 10-H. P. motor will also be employed on each lathe for 
moving the tool carriages which hold the tools used in gun 
trimming and polishing. | 

When the gun shops get their fall electrical equipment 
there will be only three shops in the Washington navy yard 
not completely fitted in this respect; but these now have 
electric oranes and some other electric features. All shaft- 
ing will be done away with. The use of belting as still 
continued, їп а number of the shops, has Ив marked dis- 
advantages, It takes up room that could be otherwise 
employed ; it is in this way causing delay in the movements 
of men and material; and a particularly objectionable 
feature of this method of drive is in the fact that when a 
main belt breaks the whole machine work of the shop must 
be stopped until repairs are made. 


SIMPLE STORIES. 


By "INNOCENS." 


VIII.—B’RER RABBIT'8 ENGINE. 


Norn.— The artistic appearance of a certain generating station 
is marred by three large masses of cast-iron which were attached to 
the pump levers of an engine in order to cure ite tendency to 
vibrate. These have an imposing appearance when oscillating at 
70 periods per minute, but the pathos of the situation lies in the 
fact that the vibrations are now, if anything, worse. 


B'rer Rabbit, he reckon he start a lighting station, so he 
gets ebberything fixed up with B'rer B'ar to build de place 
and put in de foundations, c'ase B'rer B'ar, he berry strong. 

B'rer B'ar, he calkilate dis job was where he was gwaine 


to advertise hisself, and he start in mighty keerful. De 


fust two foundations he make berry strong, with three-to- 
one concrete, an’ no hurry, an’ he stomp it down well. 

B'rer Rabbit look on, an’ he say, Dat am a damfice 
job of youahs, B'rer B'ar. Come ’long o' me and make a 
suction-joint." So dey make mosh dan one suction-joint, 
and B'rer B'ar, he come back feelin’ kinder off the earth 
with pure cneerfulness. 

Anyhow, B'rer B'ar, he not so keerful ober de third 
foundation, an’ it was just a leetle crumbly, c’ase B'rer 
B’ar he saw too many sacks of cement when he mix de 
concrete, an’ de mixture only came to six-to-one. 

B'rer Rabbit, he not see dat, an’ he gib B'rer B'ar de 
contract to put up de engines, which were ob de marine 
descripshun. An’ B'rer B’ar, he get dem up berry cautious, 
an' didn't smash nuffin’, 

Well, de time came for B’rer Rabbit to turn on de steam, 
an’ de fust two engines, dey go off like young ducks inter 
de pond. An’ B’rer Rabbit, he shake B’rer B’ar’s paw— 
&'much as he could get hold ob—an’ congratulated him on 
de excellence ob his work.  . | 

But when dey started up de tbird engine, she begin ter 
bump and wobble like a steam hammer celebrating Fourth 


ob July. An’ B'rer B'ar, he stand fust оп one foot and 


den on de other, looking mighty uneasy. B'rer Rabbit, he 
berry sick, but he dassent say much c'ase B'rer B'ar he much 
bigger. 

B'rer Fox, he live nex' door to de lighting station, and 
when dat ole engine get under way, he wake up in a hurry 
an’ think he'd dropped across an earthquake. When he 
found dat de ructions came from B'rer Rabbit's engine, he 
get berry mad, an’ he come out in his pyjamas to find B'rer 
Rabbit. | 

D'reckly he sees him he hollers out, What de furiosity 
d'you mean by waking respectable people in de middle ob de 
night by dat infunnel steam pendulum ob youahs? Ef you 
don't stop it at once and immeditly I'll call in de p'leece and 
imprison you for causing a nuisance." 

"B'rer Rabbit, he look berry pale, an' he says to B'rer 
B'ar, “Ncw you, get me out of dis! You put de blame 
thing up, an’ if you don’t stop de fuss, you'll suttenly hab to 
pull it down again ! ” | А 

B'rar B'ar, he scratch his head, and! den he sez, sezee, 
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* Dis job am too tough for me, B’rer Rabbit! Call in 
Prof. Owl—berry clever, Prof. Owl is ; does addishun an’ 
subtrackshun ebbery day, an’ has written a book on com- 
pound long division!“ 

* Ken he mend a fool engine? sez B'rer Rabbit. 

“Dat I don'no," sez B'rer B'ar. Better ask him.” 
Well, Prof. Owl, he come in, an' he sez he know all about 
dat engine. So he sits down an’ he covers fohty seben an’ 
a half sheets ob paper with abstruse calculations, an’ then he 
sez, sezee: * De fault ob dat blame engine am dat it 
wobbles,” sezee, **an' de reason it wobbles is dat it has too 
much unbalanced momentum due to de inertia ob de recipro- 
cating parts," sezee. “I shall now attach a weight ob 
eleven tons six ounces to each ob de oscillating levers which 
work de air-pumps,” sezee, an' we shall have an equal 
inertia in de opposite sense," sezee, for de weights come 
up as de piston comes down, an’ de weights come down as 
de piston comes up," sezee ; an' we shall have an example 
of reciprocity,” sezee, “an’ de engine won't know it's 
running," sezee. 

B'rer B'ar, he sez he see no sense at all in de thing, but. 
he was shut up foh his impertinence by B'rer Rabbit, an' 
was told to mind his own business an' charge his own price. 
Which he did, an’ de price was foah thousan' pounds! 

Well, de weights ob eleven tons six ounces were attached 
to de pump-levers, and berry massive dey looked. B'rer 
B'ar, he was foh picking up a file to take off de roughness 
ob de castings, but Prof. Owl he stopped him with a 
Scream. 

* Holloa, B'rer B'ar! What you doin' ob? Ef you 
scratch dem castings," елее, de weight ob six ounces will 
be entirely eliminated, an' de effect will be altogedder 
spoilt !" So de castings wad-eft quité rough. 

Well, when dey started up de engine again, dey turned 
steam full оп; an’ de blame thing it wobbled wuss'n befoah ! 
Prof. Owi took a hasty glance at his papers, an’ then he sez, 
sezee: Shut her down! shut her down! I've made a 
mistake in de decimal point, an’ de weights should be one 
decimal one tons... . 1" 

But it was too late! De blame fool of an engine fell ober 
on B'rer B'ar, ker-splosh, an' killed him ! 

Prof. Owl, he wanted to see de effect ob running it as a 
horizontal engine, but dey weren't taking no moah risks. 


ELECTRICAL ENGINEERING EDUCATION 
IN INDIA. 


BRITISH INDIA possesses four admirable institutions for the 


. training of civil engineers for the Public Works Depart- 


menta, in the engineering colleges at Sibpur, Rorki, Pooria, 
and Madras. In the general courses at these colleges there 
are some special classes in which a certain amount of elec- 
trical engineering is taught. In addition there are specific 
clasees for the training of electrical engineers as such. 

The Rorki College has а class for electrical engineers of 
the same status as the civil engineeriug class. The course 
extends over three years, the first year’s course being in 
coinmon with that for the civil engineer class, It prepares 
for the provincial service of the Public Works Departmer t, 
the superior establishment of the Indian Telegraph Depart- 
ment, and the electrical engineering profession. There are 
guaranteed annually one appointment in the Publio Works 
Department, and two apprenticeships corresponding to it, 
and also one or two appointments in the Telegraph Depart- 
ment. The course during the second and third years 
includes pure and applied mathematics, science, engineering, 
engineering practice, and surveying and drawing. The 
electrical engineering portion of the course includes the 
principles and practice of the various measurements used in 
electrical engineering ; the principles on which are founded 
the action of electrical machinery, such as dynamos, motors, 
alternators, transformers, &c., with a description of their 
construction, testing, and management; followed by a 
description of the different methods of distributing electrical 
power, and the various types of mains, switches, lamps, and 
accessories. The above are practically illustrated by experi- 
menta in the electrical test room. The design of electrical 
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plant is also described, and the general scope of electricity in 
relation to tbe methods of distributing energy. The college 
ів in possession of a fairly extensive electrical distribution, 
which is constantly being enlarged and is of great educa- 
tional value. The curriculum includes a course in telegraph 
engineering. 

Students of the Sibpur College, who have spent 3} years 
in the classes and worksbops, may be taken for training in 
the special course of electrical engineering, which lasts for a 
further period of 1} years. Eleven were under training, 
and four completed the course in 1901-2. A student who 
passed the М.А. examination in 1901, and stood first in tbe 
B.E. examination in 1902, was awarded the Research 
Scholarship for studies and investigations in electricity and 
magnetism, with special reference to electrical engineering, 
in the laboratories of the college. 

There is an electrical engineering class in the Poona 
College of the same grade as the sub-overseer's class. The 
courre extends over three years, and during the first two 
years it is in common with that for sub-overeers and 
mechanical engineers. The special course for the third year 
includes (1) electricity, (2) applied mechanics, (3) mathe- 
matics. (4) materials and construction, (5) steam engine, 
and (6) workshop practice, with special reference to elec- 
trical engineering. In subjects 2 to 4, the course is the 
same as that in the mechanical engineers’ class. 

The calendar of the Madras College gives no information 
on the subject of the special training of electrical engineers. 

Several industrial schools and classes in the Madras 
Presidency give instruction in practical telegraphy under the 
Madras technical examinations scheme. 119 students were 
returned as under instruction in six aided and unaided 
institutions at tbe end of 1901-2. The largest class is that 
of the aided Madras Telegraph School, which bad 48 pupils 
on its rolle. The instruction given in these schools is 
mainly of an elementary character and is designed to train 
pupils as telegraph operatore, &c. In 1901-2 only one 
student (who failed) presented himself for the advanced 
examination in practical telegraphy ; six, of whom two 

went up for the intermediate examination ; and 89, 
of whom 41 passed, for the elementary examination. 

It is only in regard to Rorki and Sibpur that the number 
of students in the Electrical Engineer Class are separately 
enumerated in the latest Government return. In the other 
colleges the numbers in these sections are included in other 
classifications. The Government, of course, bas the pick of 
the students, and nothing is ssid in the latest Indien blue- 
book on Professional and Technical Instruction in India 
as to what becomes of those not selected for Government 
service. Isolated plants would probably absorb a few, while, 
in the course of a few years there should arise a demand 
from the central stations of Bombay, Calcutta, Madras, 
Rangoon, Lucknow, &c., for assistants in the subordinate 
grades of switchboard attendant and so forth. 


THE POWER PLANT OF TALL OFFICE 
BUILDINGS. 


Two papers bearing the above title were recently read befcre 
the American Society of Mechanical Engineers, by R. P. 
Bolton and J. H. Wel's respectively. Both papere deal with 
the engineering features of those American buildings which 
have been appropriately named sky-ecrapers.“ 

These tall buildings, rising to upwards of 25 stories, are 
rendered porsible only by the use of a steel girder framework, 
the design of which comes within the province of the bridge 
engineer rather than the architect. The architectural fea- 
tures, in fact, are subeervient to the engineering possibilities. 
Nor is the framework of tbe building the only engineering 
part of it. The heating arrangements, boilers, pumps, venti- 
lation, electric lighting and power supply, and elevators all 
come within the province of the engineer. The height of а 
building appears to be limited only by the elevator service. 
Whilst we have no buildings reaching quite so far into Ше 
clouds as are found in American cities, the practice in 
London is tending towards larger and more elaborate blocks 


than in the past, so some details of American practice will 
be not only of interest, bat aleo profitable. 

The following details of a typical New York building 
given by Mr. Wells serve to indicate alike the magnitude of 
the work and the rapidity of erection. The Wall Street Ex- 
change is about 100 ft. square, and is 25 stories, or 325 ft. 
high from the kerb level, and two stories, or 28 ft. 
in depth below the kerb. The grillage footings were set on 
the foundations in December, 1902; the erection of the 
superstructure was commenced in January, 1908, and com- 
pleted from kerb level to roof in seven weeks. The brick walls 
were atarted in January, and finished on March 19th, 1908, 
and the building was partly occupied by tenants on May 
Ist, 1908, 

The building contains 10,100 tons of structural steel 
work, and over 7,000,000 bricks. Wind pressure, floor 
loads, economy, and rapidity of construction, in addition 
to tbe mechanical, electrical, and sanitary arrangements, 
are all matters requiring the skill of experienced engi- 
neers; and the designing of such buildings has very 


` materially changed the organisation of the architeot's 


office, which is now divided into two parte, viz, the 
architectural and the engineering departments. The 
latter department is again sub-divided into constructional, 
mechanical, electrical, and sanitary departmenta, all 
dependent upon and working in oonjunction with one 
another. 

At least, this is the picture drawn by Mr. Wells, and it 
probably represents what he considers to be the ideal arrange- 
ment. The real, however, does not always come up to the 
ideal, and, according to Mr. Bolton’s account, architects 
in the States are madeiof the same flesh and blood as those on 
this side of the herring pond. 

He is referring more particularly to piping arrangements, 
end eays it ів rare to find power piping and connections 
with which the operating engineers do not have trouble, and 
to which, changes have not infrequently had to be made." 

The reason given might possibly be applied in some 
respects with equal force to this country, and is, therefore, 
worth quoting in full. It should be borne in mind that 
the architectural profession in America embraces largely 
both the duties of the architect and the consulting 
engineer. | 

^ [t must be added, with regret, that the architectural pro- 
fession as a body have failed to realise their responsibility in 
regard to this matter of the employment of proper engineer- 
ing skill upon the work of the design and proportion of the 
power plant of large buildings. The annoyances to which 
they һауе subjected the owners of such properties by such 
action, annoyances which are peculiarly inherent to systems 
of mechanical apparatus, have led to the present condition 
of the design and erection of tall office buildings, which has 
largely been taken out of the hands of the architects, and 
absorbed by general contracting firma, They employ a staff 
of subordinates, architectural as well as engineering, whose 
ability is stimulated by haste and competition, but whose 
methods naturally avoid the introduction of improvements 
which may add to the prime оов, which alone concerns their 
employers.” 

To return now to the other portions of these papers. As 
pointed out above, the limitation of height of buildings is 
not due to any difficulty of construction, but to the dis- 
advantages felt by the occupants of the upper floors in being 
so remote from the street. 

To an occupant of, say, a 20th-storey office, the use of 
stairs to cover the 250 ft. or so between his office and the 
street is quite out of the question. On the other hand, he 
has no monopoly of the elevator service, as hundreds of 
others want to go to varions floors between the ground and 
his office, some going up, others down. If the elevator were 
liable to be stopped at every floor, a great portion of the 


day would be consumed in travelling. The design of a 


satisfactory elevator service is thus of the first importance. 
The cost of express elevators which stop only at the upper 
floors must, of course, be charged to those floors, and adds 
considerably to the rental, and this is quite necessary in 
buildings of 16 stories and upwards. In some buildings, 
elevators are operated as locals, stopping only at a oertain 
floor. As regards speed, 600 ft. per minute is the practical 
limit for stopping cars and 750 for. expreas cars. For 
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speeds greater than these more time ів lost than gained by 
over-running the landings. Some of the elevators in the 
residential flats on the Norfolk estate in London are rated as 
high as 800 ft. per minute, though it is doubtful if this 
Bpeed is ever made use of. The usual speed is nearer 400 
than 800. It is seen, then, that the correct proportioning 
of elevator service in large tall buildings isa matter of some 
complexity. The nature and habits of the passengers must 
be considered, as the personal element enters largely into the 
question of an economical and satisfactory eervice. 

It is interesting to note from Mr. Wells’s paper that the 
electric elevator has been but little used on buildings over 
15 stories in height, as they are not so suitable for high 
speeds ав are hydraulic elevators. The author places the 
limit for electric elevators at 350 ft. per minute, whereas 
hydraulic may run at 600 ft. and more. He gives the 


relative powers for cars designed for loads of 2,500 lbs. as . 


64 water-power-hours per car-mile for hydraulic, and 
34 Kw.-hours per car-mile for electric elevators. _ 

Mr. Bolton goes into somewhat more detail as to the 
operation of the cars on either system. ‘The electric 
elevator, he says, is liable to considerable misuse, and suffers 
more than the hydraulic from the losses of over-runniog and 
of useless stops and starts by failing to make precise landings. 
This he considers due to some extent to the small and 
delicate chsracter of the controls, the car attendants get! ing 
into а habit of fidgeting with the small levers. The dis- 
advantages, coupled with the irregularity of operation, 
throwing a widely varying load on the generators, have 
retarded the use of electric elevators. 

In London, and in this country generally, the opposite is 
the case, hydraulic elevators having in many cases been 
replaced by electric, with marked economy in operation. 
In some cases the saving is ав much as 75 per cent. with 
electricity at 24d. a unit from the public mains, and it is 
generally assumed that the electric lift will make four 
journeys to one of the hydraulic for the same cost. In 
America, these large buildings usually have their own gene- 
rating plante, and with electric elevators an accumulator is 
generally necessary, adding considerably to the cost. 

Then, as regards upkeep, the opinions given by the 
authors do not coincide with the experience over here. It 


is found here tbat the cost of maintenance is very much the , 


same with electric as with hydraulic lifts. In one building 
named by the authors. the battery, nece-sitated by the five 
electric lifts, added the equivalent of 20 per cent. to the 
coal bill, besides which, one engineer was constantly 
employed attending to the operating mechaniem, adding 
another $1,000 per annum. 

The following quotation from Mr. Bolton's paper is given, 
not with the idea of depreciuting electric lifts, but rather to 
show the trend of events in tbe States, and to profit, if 
Possible, by the experience gained on the other side :— 

* The maintenance of the form of electric elevator known 
as the Sprague-Pratt, or screw machine, and to a certain 
degree, of the other types of dram machines, is expensive, 
and out of all proportion to the coet of maintenance of an 
hydraulic mechanism. 
subject to wear and tear. Screws, thrust plates and ball 
bearings require renewal, on an average, every 18 to 24 
months. Constant attention and repair is required to the 
numerous details of the controlling mechanism. The work 
of repair and replacement of parts of electric elevators affords 
profitable employment for an entire works in this city, and 
further construction of the screw type bas been definitely 
abandoned by its owners. 

* The apparent economy of operation of an electrical 
gystem entirely disappears under analysis of these conditions, 
and the electric elevator stands to-day an economic failure 
for schedule service, while in point of simplicity, safety, 
ease of maintenance and- control, the hydraulic elevator has 
maintained its reputation.” | 

A sweeping statement of this kind sounds strange, 
coming as it does from the country where the electric 
elevator is considered to have reached the highest pitch of 
development, and this experience certainly does not coincide 
with the experience over here where the electric lift is 
repidly ousting the hydraulic, and there is scarcely a maker 
of hydraulic lifts who has not thought it worth while to add 
electric lifts to his manufactures. 


The former bave been peculiarly. 


One other point brought ont by Mr. Bolton on the subject 
of elevators is interesting and important, viz., the danger 
which open shafts offer їп case of fire. In every case ofa 
fire in these tall buildings, smoke has promptly found access 
to the elevators, rendering them useless. The sbafts should, 
therefore, be enclosed separately, and the doors and grillage 
filled with wire, glass, or metal. The same consideration 
applies to the staircases. 

(To be concluded.) 


CAR WIRING. 


Worp of flaming tramcars running through the streets of a 
town sometimes reaches us through the newspapers. 

Sensational journalism may paint the fires redder than 
real, but there is no denying that serious fire-risks do attend 
the street car as well as the heavy current train. 

Indirectly, the blame for recent electric train disasters may 
be laid at the door of the tramcar, for we pointed ont long 
ago the slap-dash and utterly careless way in which cars 
were wired, and we have observed little improvement since, 
If, then, the stringent precautions in use for house wiring 
have not been adopted and extended on electric trains, it is 
largely because of the bad example set by, and the shoddy 
traditions obtained from, the maker and buyer of tramcars 
in the past. | 

English fire offices have not yet thought fit to issue 
regulations governing the wiring of cars, and few buyers 
have even considered the necessity for mentioning the wiring 
in their specifications, while the makers have beeu much too 
engrossed in obtaining cut-price orders to suggest or сапу 
out any improvemente. In the case of the builders this 
inertia is not surprising, for it must be very bad wirin; 
indeed which breaks down before the usual period cf 
guarantee is up, and it isa mournful fact that the average 
car-builder has made no effort to keep in touch with tle 
customer after the expiry of that period, so that he takes 
about ten times as long to take to beart the details in which 
longer service has exposed inberent weakness, or in which 
practical experience has suggested improvements. 

It used to be the usual practice to hang the resistances 
under the car-body, either altogether unprotected, or inade- 
quately so, from the mud and water thrown up by the 
wheels and the dust rubbed off by the brakes. Lightning 
arresters, fuses, and cables were similarly exposed. Quite 
recent practice is but a trifle better in these matters. The 
resistances may be covered by sheet-iron cases or hoods, bot 
probably they are secured directly to the woodwork witbovt 
the interposition of fire-resisting material. Cables, some of 
which may be at potentials differing by as much as 500 volts, 
are still bunched together in a canvas hose, which, far from 
being uninflammable, is usually treated with creosote oil or 
something similar, and this hose is run just as considerately 
as the plumber-electrician runs his twin bell-wire, while 
tappings are taken out here and there to be pulled tbrough 
unbushed holes in the floor which soon will be reeking with 
moisture. Lighting circuite, too, are wired in the same 
casual way, the favourite run for the whole of the wires, 
whether positive or negative, being behind the line of 
ventilators, all bunched together witbout any protective 
covering. 

We might enlarge further on the easy manner in which 
tramway undertakings до “ medium " pressure wiring, com- 
paring it with the manner in which every contractor fcr 
house or factory wiring has to carry out his low pressure 
work. It is well to remember іп tbis connection that а car 
costs as much as a house rented at £20 to £40 per annum. 

We want & standard set of rules for car-wiring such as 
the American Underwriters’ National Electrical Association 
has just issued. These rales were framed by a Joint 
Committee of that Association and the American Street 
Railway Association, who had assistance from several 
members of prominent electrical manufacturing firms and 
insurance companies. 

The rules bave been under consideration for the past vear, 
and they are reproduced in the July number of the S/reet 
Railway Journal, They are confined to; pressures of 550 
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volta or less, and evidently have been drawn up with a special 
eye to heavy work, such ав multiple unit trains. 

The car framing over all motors of more than 75 H.P., 
and over resistances, arresters, contactors and cables, must 
be protected by fire-resisting material, but this may be 
omitted in the case of cables carrying less than 25 amperes, 
drawn into metal conduits. 

We find some ambiguity in the specified treatment of 
cables carrying over 25 amperes, as stated in 32 2.1 and 
32.0.4. 

Cut-out and switch cabinets, or covers. аге to be lined with 
fire-resisting material, and in all cases this material must be 
treated with a waterproof paint. | 

Cables drawn into metal conduits must be protected by 
an additional layer of braid. 


Motor leads and other cables similarly exposed are to 


be protected by an additional layer of flame-proof braid at 
least 3 in. thick, saturated with flameproof compound. 

Cables carrying over 25 amperes are to be connected to 
switches, &c., by means of proper lugs or terminals soldered 
to the cables. Cut-outs, circuit-breakers and switches, must 
be enclosed in cabinets treated as above. 

Metal conduits must be mechanically and electrically con- 
tinuous, earthed, and watertight. 

Casing is to be fire-proof except where the circuits are not 
exposed to damp. 

Leads from trolley to enter car through water-tight 
bushings, and the same to apply to leads passing through 
floors. ä 

Main circuit cables may be run (a) in metal conduits 
fitted with junction and outlet boxes where tappings are 
made or the cables leave the conduit; (5) in fire-resisting. 
insulating casing; (с) in insulated cleats spaced not less 
than 12 in. apart. 

Resistances are to be placed with at least 6 in. air space 
between the resistance proper and the fire-resisting material 
protecting the car-body; and the insulation of resistance 
leads should be removed for 6 in. from the resistance 
terminal and replaced by a fire-proof sleeve. 

Controllers to be raised above platforms by not less than 
a l-in. wood block, painted and fitted to prevent moisture 
getting between it and platform. 

The earth connection of lightning arresters to be not less 
than No. 6 B. and 5., and to be run as strajght as possible. 

There are 50 rules in all, and those quoted in condensed 
form above are the most important, but all are worthy of 
careful study. 

Engineers will be wise to overhaul the wiring of their old 
cars in good time, and to pay more attention to detail in 
new epecifications. We see no good reason why car-wiring 
should not be done to at least as strict а specification as 
lighting engineers use to curb the sinful tendencies of wiring 
contractors. Car-builders also are not without sin. 


THE BRITISH ASSOCIATION, CAMBRIDGE, 
1904. 


STANDARDS FOR ELECTRICAL MEASUREMENTS. 


Report of the Committee, consisting of T.ord Rayleigh (chairman), Dr. R. T. 
Glazebrook (secretary), Lord Kelvin, Profs. W. E. Ayrton, J. Perry, W. G. 
Adams, and G. Carey Foster, Sir Oliver J. Lodge, Dr. A. Muirhead, Sir 
W. Н. Preece, Profs. J. D. Everett, A. Schuster. J. A. Fleming, and J. J. 
Thomson, Dr. W. N. Shaw, Dr. J. Т. Bottonley, Rev. Т. C. Fitzpatrick, Dr. 
G. Jobnstone 9 Prof. 8. P. Tbompson, Mr. J. Rennie, Principal E. H. 
Griffiths, Sir A. W. Rücker, Prof. H. L. Callendar, and Mr. George Matthey. 


(Read in Section A.) 


(Concluded from page 411.) 


About tbis time, through the kindness of Prof. Ayrton, the resulta 
of some experiments by Prot. Н. S Carbart and Mr. G. A. Hulett, of 
the University of Michigan, were communica'ed to tne Laboratory. 
Prof. Oarbart bas also sought a standard method of preparing the 
depolariser, and suggests that anv prepared sulphate be washed with 
cadmium sulphate (or zinc sulphate for Olark cells), in order to 
prevent hydrolysis. Prior to this, Mr. Swinburne, in a letter to Dr. 
Glazebrook, suggested the precipitation of the sulphate intended for 
Clark cells from raturated solutions of mercurous nitrate and sinc 
sulphate, the washing to be effected with alcubol or saturated zinc 
sulpha'e solution. | 

Omitting the description of further experimenta, the final mode 
of preparing the mercurous sulphate for standard cells is here 
given. 


Fuming sulphuric acid saturated with ВО, (82 per cent. of ВО, is 

a convenient specification) is added to sufficient pure distilled mercury 
to ensure the latter being always in excess. The mercury should be 
contained in a clean glass vessel and violently agitated by а glesa 
stirrer, so that the product may be in a fine state of division. After 
seven or eight hours the reaction will be sufficiently advanced for the 
sulphate to be separated from the acid, but if convenient, the action 
may go on for some days. Carefully pour off as much of the strong 
acid as possible into a large volume of water or into an emnty vessel, 
and afterwards add the pasty product left to 30 or 40 times ita 
bulk of distilled water. Mercury is precipitated, and a considerable 
quantity of heat is evolved owing to the dilution of the acid. A 
few minutes suffice for the sulphate to settle, when the acid liquid 
may be decanted, and the salt well washed by agitation with 
acidulated water (1 part of conc. H,80, to 10,000 parts of distilled 
water). Filtering follows, a filter pump being employed to effect 
exhaustion. It is advisable next to pound the damp sulphate 
thoroughly in au agate mortar to ensure the absence of mall caked 
masses, after which acidulated water is again added, filtering 
effected, and the salt washed on the filter-paper with two or three 
lots of neutral saturated cadmium sulpbate solution (or sinc 
sulphate solution for Clark cells). The salt is now removed to a- 
smal] flask, saturated cadmium sulpbate solution added, and the 
whole well shaken and then allowed to stand for 24 hours. 
Filtering follows, then three more washings with cadmium sulphate 
solution, removal to а flask onoe more with OdBO, solution, and at 
the end of 24 hours the solution should still be neutral to Congo 
red. If so, the sulphate may be filtered, and is ready for the 
manufacture of the paste. The whole of the operations sbonld be 
conducted in a room screened from sunlight. As tbus prepared, 
dark grey 


- the mixture of mercurous sulphate and mercury is of a 


colour. Cells set up with paste prepared from it require no ageing, 
and the constancy obtained with made from materials 
саш from different sourees is an indication of the purity of 

e 

Table III. gives the results of comparisons between cadmium 
cells set up with pues prepared in this way avd cadmium cell 
W 17. The latter in every case has the greater E.M.F. Differences 
are expressed in hundredths of a millivolt. 


TaBLI III. 
аео | Cell No. 66. Cell No. 67. Cell No. 68. 
1904. a b € a b € a b c 

May 12th... —24 —26 —24 — — 
ээ 12th... — 21 — 90. — 22 — — 
„ 19th... :—20, —20, —21 — — 
„ 16th... — —27 —25 —28 — 
„ 16th... | — —22 —21 —21 — 
„ 16... —21 —20 — 20 — 21 — 21 — 20 È — 

June 13th... — — : —99 —29 — 27 
„ 13th... — — —93 — 22 — 28 
„ 18th... — 21 — 203 — 21 — 20 — 203 — 19 — 21 — 20 —19 

July 6th ... — 21 — 21 — 20 — 198 — 20 — 193 — 20 — 21 —20 
„ 96h ...,—20, — 203 — 20 — 20 — 21 — 20 — 20 — 20. — 19, 


The first set of observations with each cell was made about flve 


minutes after adding the solution; the second set of observations 


about 20 minutes afterwards; and the third set three bours 
afterwards. For the first two sets of observations, the temperature 
of the four-limb cells was unsteady ; for the remaining observations 
they and W 17 were at the same steady temperature. Other cells 
of the Rayleigh Н form have been constructed, and the comparisons 
are equally satisfactory. : 

An alternative method of preparing the salt was next sought. This 
second method is very simple. Any purchased sample cf mercurous 
sulpbate is heated together with mercury and concentrated H,SO, 
on а water-bith for Lalf-an-hour, the mixture being stirred occa- 
sionally. At the end of that time the remaining solid is allowed 
to settle and the hot clear acid carefully poured into a large volume 
of distilled water. Mercurous sulphate is soluble to a оопвідег- 
able extent іп hot concentrated H.SO,; the result of the dilation 
is, in consequence, to precipitate the salt. As thos produced, the 
mercurous sulphate is in a finely divided state and of a pure white 
colour. It is well to at once admix with a little mercury and filter. 
The washing is performed as before. Portions of three purchased 
samples of Hg,SO, were dealt with in this way, and, after treatment, 
gave identical results with the cells dealt with in Table III. Toe 
three original samples, prepared in the ordinary way, produced 
cells differing in E.M.F. from the standard by 40, 160, and 10 
huadredtbs of а millivolt. 

A third method devised by Prof. Carhart does not necessitate the 
uee of concentrated acid. In order to hasten the reaction between 
mercury and dilute sulphuric acid (one to six) an electric current ів 
passed from the mercury to а sheet of platinum foil suspended in 
the liquid. It is essential that the liquid be kept well etirred 80 as 
to keep the mercury surface exposed. Prof. Carhart has employed 
a beaker or crystallising dish to contain the liquids, and used a 
current of about 0 3 ampere; the current density, however, is not 
stated. At Bushy House the salt so produced has been compared 
with those prepared by the two previous methods Under ordi- 
nary circumstances about three grams of the talt—very grey owing 
to the presence of mercury in a fine state of division—is obtained 
per hour. The current density at Bushy House has been about 
‘Ol ampere. It was gratifying to find that the product (washed as 
before) gave identical resulta with the other methode. Very; violent 
agitation was maintained during the preparation. When the liquid 
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is not stirred a yellow compound (apparently turpeth mineral 
HgS0O,.2Hg0) is also produced, and celle, the pastes of which are 
prepared with the product, have an E. M. F. when first set up more 
than а millivol; higher than the normal. Particular stress must 
therefore be laid on the instruction to keep the mercury surface 
well exposed. The same thing happened when attempting to 
form mercurous sulphate by the electrolysis of a saturated cadmium 
sulphate solution in an H-fcrm vessel, the electrodes being pure 


mercury. 

It will be observed that the remarks on the depolariser apply 
equally to Clark and to cadmium cells. Oadmium cells alone were 
made up in the final tests because of their small temperature 
eoefficients; but Clark cells have also been set up and similar 
results obtained. It is also necessary to add that all purchased 
samples of Hg SO, are not so abnormal as those dealt with in 
Table І, nor does the E.M.F. of an abnormal cell always fall so 
rapidly as is indicated there. (The rate of fall is probably a 
function of the fineness of the sulphate.) Evidence of remarkably 


TABLE IV. 
8 16217 | 16218 | 16>19 | 16>20 | 36>21 
jj NEQUEO Ra SEEN | 
May 5,1902 00000 00000 00000 00000 (0000 
Sept. 12, „ 0+ 1 0 ＋ 1 0 
Feb. 25, 1903 0 0 0 0 0 
Dec. 14. |+ 05| — г, 0 0 |4 0s 
Feb. 6, 1904 0 0 0 0 0 
July Г 97 + 0% + 0; 1, т" 0, 0 


stable cells set up with purchased mercurous sulphate is afforded 
by six cadmium cells made at Bushy Houte in April, 1902; these 
have been in constant use, and in the c«ee of two of them have fre- 
quently been short-circuited through 100 ohms. One of these cells 
istaken as а standard in the comparisons. Ву refererce to a 
seventh cell made up in June, 1904, with а paste made from sul- 
pbate identical with that empl: уед for the previous ones, it is 
thought probable that the whole six cells have fallen ‘07 millivolt 
since their manufacture. Table IV. gives the result of the com- 


parisons. 

At кери time, the E.M.F. of а cadmium cell set up with a 
paste made from fuming sulphuric acid and mercury is less than 
that of these cells by 0:21 millivolt. 

With respeet to the other elements of stardard cells i$ is pro- 
posed to investigate the cadmium and zinc amalgams, and the solu- 
tions cf the sulphates of these metals, in a manner very similar to 
that employed for the pa:tes. Much valuable information has for- 
tunately accumulated respecting the ix fluence of impurities in these, 
во that probably the task is a light one. It is interesting to note 
that neither of the amalgams shouid have ita surface expoeed to the 
atmosphere for any length of time; it is preferably covered with 
water or a solution of the sulphate of the metal. This prevents 
oxidation. Та addition to these investigations the effecta of acidity 
and basicity are to Ьа determined, together with observations in 
connection with lag, polarisation, temperature ccefficjents, &c. 


Remarks on the Rayleigh Н Form and the Board of Trade Tube 
Form of Standard Cells. 


In 1892 Dr. Kable, in a paper read before the Britiah Association at 
Edinburgh, described some researches made by him on the Clark 
cell. Comparisons of H cells set up by him with tube cells set up 
by Dr. Glazebrook at Cambridge led to the assignment of an E.M.F. 
to the H cell, four ter-thousanths of a volt less than that of the 
Board of Trade form. This difference in value has been often 
керу, and is at the present time accepted as а fact. In view of 

discrepancies prodaced by the paste, together with theoretical 
considerations, it was thought desirable to investigate this difference 
if sach should exist. For this purpose the H and tube forms of cell 
were combined. In addition to the usual terminals to the Н cell, a 
zinc rod was inserted in the limb containing the paste; so that the 


TABLE V.— Differences in Hundredths of a Mill. volt. 


| 
Date of Clark cells. Cadmium celis" 
observa- | 
tion E 10 E 11. C 8. С 7. С 9. 49. | 17. 
1 н. T. H. T. H. T. H. T. H. T. H. T. H. T 
July 5th —2 —8 +0 +0 | —1 —7 +10 —2 — +2 42 +0 +1 
» Sth +0 42 | +3 —6| +4 «0| +10 +7 — +2 +8 | +2 +1 
39 7th ° ке ae +6 +2 +7 —2 +10 +2! — DS 
» 8th — — +5 41| 49 72 48 4185 — — 
„ 9th +4 —6| +2 70 +6 +2 | +8 712 +7 48 +8 +9 | +2 41 
Means +1—4, +2 —2 | +4 —0, +9 +8) +8 474242 +1 +1 


arrangement of the elements in this limb was in accordance with 
the specification of the Board of Trade pattern. The sole difference 
in the elements of the Н and tube cells was therefore the substitu- 
tion of the zinc rod for zinc ama'gam. In some ca es the zinc rod 
was amalgamated, in others it was merely cleaned, in no case did it 
touch the paste. With two cadmium cells set up similarly, a rod of 
cadmium amalgam contained in а glass tube perforated at a few 
points replaced the plain cadmium rod. Very steady temperatures 
were maintained before taking observations. 

- Table V. gives tbe resulte of comparisons of these Clark and cad- 
mium cells. ne standard ad: pted for tte Clarks was cell No. 10, 


a standard more than two years old and fairly constant ; that for 
the cadmium celle, a third cell, No. 48, was mad: up at the same 
time. 

Cells numbered Е 10 and E 11 contained a different paste from 
that in СЗ, C7, С9. The differences between H and T are small and 
irregular, and probably explained by the non uniformity of the 
surface of the zinc rods and slight differences in the concentration 
of the solution. The zinc rods in E 10, E 11, C 3, and C 7 were 
amalgaur&ted ; that in C 9 was cleaned only. «ЕД со 
& The observations thow tbat no such difference as 0°0004 ivolt 
exists between the two forms; the difference found in 1892 is to be 
attributed to other causes, probably the pastes employed. 


STEEL IN CAR CONSTRUCTION. 


Mr. WILLIAM Forsyrs recently read a paper on the use of steel in 
passenger car construction, before the Master Car Builders’ Associa- 
tion in America. He showed that the development of the modern 
passenger car had been worked out almost entirely by the car 
marulacturing companies and not by the railroads. More atter- 
tion had been given to decoration and the creation of an attractive 
interior than to increased strength in construction, which would 


contribute to greater safety. The higher speed of trains and a 


dense traffic, both freight and passenger, had increased the number 
of accidents, especially collisions, and the number of passengers 
killed and wounded by American railroads bad increased to large 
proportione, which was not at all creditable to the management. 
The great number of casualties in such accidents was, he said, due 
in a large measure to weakness of the equipment, and the indica- 
tions were that improvement in the strength of American passenger 
«quipments bad nct kept pace with the faster schedules and more 
frequent trains, which increased the liability to acoident. 

Mr. Forsyth continued: The competition between the different 
lives has advertised itself by offering to the public luxurious trains 
of buffet, dining, parlour and sleeping cars, which are built by the 
contracting car companies, and esca successive train has added 
greater weight to the fast express trains until the locomotives are 
scarcely equal to the task cf delivering them at terminals on 
schedule time. The ra.lroads have apparently placed no limitations 
on the weights of these cara, and as the length has been in- 
creased to 70 ft, out to out end sills, the total section of 
wood sills and car sides has been increased to assist in sup- 
porting the wide space, and in this way modern eleeper 
or dining cars, built almost entirely of wood, have become 
heaviir until they now weigh 60 tons per car. The contracti: g 
passenger car builders have no interest in the cost of transporting 
this load and the railroad cffücers have not carefully coasidered it. 
The passenger agent and the pub ic are chi: fly concerned with the 
effect of the beautiful inte:ior with its luxurious furnishings. 

“The record of the past year should suggest to sober-minded rail- 
road managers that the element of safety in th: construction of 

senger trains as a whole Ceserves some serious attention, and the - 
question of the excessive weight of parlour and sleeping cars must 
have a bad effect on the «conomy of operation. The parlour cars 
ага sleepers аге considered satisfactory in regard to strength in 
resisting wrecks and collisions, but they are not fireprocf and their 
strength is obtained at the expense of great weight. They are thus 
а menace to the weaker cars, coaches, chair cars, baggage and mail 
cars in the front of the train. The average passenger train is not 
symmetrical in strength throughcut its length, and the weakest 
part is in the most vulnerable place. 

“The problem, then, is how can this ordirary equipment, in 
which the larger part of the passengers are carried and in which 
most casualties occur, be made as safe as the sleeping cars whicb, in 
wrecks, now ram them like а battlesbip in collision with a ferry- 
boat? The necessity for stronger passenger cars of the ordinary 
grade is not alone due to this fact nor to the high average speed of 
our trains, but to aaotker reason, already mentioned, which has 
been illustrated in a number of fatal wrcks in the past year and 
which is the increa:ed risk due to the presence of loaded 50-ton 
steel freight cars on the same or adjo.ning tracks. Ia collis ou with 
the old wooden freight cars the woodea coach had some ckance of 
escape from total destruction, but, under preset conditions, when 
engaged in a wreck with heavy steel freight cars the wooden 
passenger car has been cat to pieces and groucd up with its contents 
of human beings. | 

“ Воше of the reasons which have made steel construction suc- 
cessful for high capacity freight cars will also apply to passenger 
equipment when the length of the span becomes the iwportant 
element instead cf the carrying capacity in tons. It is often claimed 
that for equal weight, wood is as strong as iron or steel, and for 
ordinary rectangular beams this may be true, but it is not correct 
when steel is disposed in the shape of a decp plate girder with a 
thin web and heavy flanges. 

“The majority of the large cars for long-distance electric lines are 
now built with steel underframes. The new care for the Rapid 
Transit Co. of New York are built almost entirely of stee!. These 
cars are 51 ft. 2 in. over platform sills, and they are 8 ft. 7 in. vi e 
over sheathing. The cars have а capacity for 54 passengers. Tne 
Ilinois Central Railroad has designed and built at its own shops 
quite a number of large steel suburlan cars, having 100 tea“ s. 
These steel cars have been ip service more than a year, and one of 
them is on exhibition at the St. Louis Fair. 

“I am aware of the fact that this subj :ct is not a popular оре, t iat 
many ca- builders prefer to t' ink that wood construction i gid 
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enough for passenger cars, but the use of steel for this purpose is 
gradually growing, and the conditions of our passenger service 
seem to indics'e that before long it will be forced upon us. When 
the Interborough Co. of New York City decided to use steel cars 
it found it impossible to interest any of the large car builders of 
America, and the sample car was designed and built by tle 
Pennsylvania Railroad Co. as an accommodation. Even after 
the car was bailt many were eceptical .s to its success in service, but 
_ the tests of the car have been во satisfactory that the Interborough 
C ». bas given the order for the construction of 200 steel pusenger 
cars, and this is really the beginning of this industry in ths United 
States. The Pressed Steel Car Co. has been for some time workiog 
on plans for steel passenger cars, and I understand that it is 
prepared to make contracts for the steel frame of such equipment.” 


THE EDISON AND JUNGNER BATTERY 
PATENTS. 


THERE appears to havo been trouble in America respecting the 
Jungner battery patents, and we quots the following report of some 
recent happenings from the New York Electrical Review: “A 
matter which has attracted a great deal of interest in the t£c:entifi: 
world is the series of charges which Mr. Thomas А. E dison preferred 
some time ago sgainat several patent с :е examiners. This matter 
concerned an alleged deviaticn from proper practice iu the case of 
Mr. Edison's patents on his new storage battery and the patents of 
the Swedish scientist, Jungner. Mr. Edison, in his complaint, 
charges principal examiner T. А. With. rspoon and assistant ex- 
aminer A. М. Lewers, of the patent office, as follows: — 

" With incompetence, neglect of duty and maladministration of 
office in connection with the grant of United States patent to 
Ernest W. Jungner for reversible galvanic battery No. 738,110, 
dated September 1st, 1903; wherefore your petitioner and the 
public generally bas and Lave suffered great and irreparable injury, 
and to the reproach and scandal cf the patent cffice.’” 

The specific charges are tbree in number :— 

“1. The examiners in question allowed the Jungner patent to 
issue when they knew or should have known that such issue was 
f:auduleat. 

“2. Tre examiners allawed the raid patent to issue containing 
claims which they knew were unpatentable, and which, in fact, they 
had declared to bo unpatentable, and which Jungcer himself had 
admitted were un, atentab!e. 

“3. The examiners granted the eaid patent for an inoperative 
invention, which fact had been previous.y brought directly to their 
attention and acknowledged by them.” 

At the direction of the c. mmissioner of patents Mr. Edison was 
given a full and complete hearing, which took place on April 4tb, 
1£04, to tuit the convenience of his counsel, Mr. A. D. Worthington, 
Mr. Melville Church and Mr. Frank L. Dyer. In connection with 
this matter Mr. Frank L. Dyer ma e a statement from which the 
following has been quoted :— 

" Jungner apparently bases his case entirely on an application for 
a patent filed in March, 1899, but that application was entirely 
foreign to anythirg suggested by Mr. Edison, as it described 
entirely different active materials, not only specifically, but in their 
general character, and an entirely different mechanical construction. 
.... It appears that after the Edison patents issued in 1901, 
Jungner sought by amendment to include in his original applica- 
tion of March, 1899, some ої the chemical and mechanical features 
of the Edison battery, in order to lay the basis for a claim covering 
the Edison battery; but the patent-cffice examicers in charge of 
these inventions detected theobvious character of sueh a subterfuge, 
and refused to permit the amendments to be made, on the ground 
that they embcdied what is technically called new matter.” 

Mr. Dyer tlen states that Jungner “in June, 1902, filed an 
applicaticn for a patent that was represented as being a division of 
his or giral application of 1893... . Notwitkstanding this fact, 
Lowever, Jungner, in his alleged divieional application, introduced 
the same features of new matter that he had been prevented from 
introducing by way of amendment of his original case, and а patent 
was therefore granted to him on September 1:t, 1903, disclosing 
chemical and constructional features that had been invented by Mr. 
Edison and disclosed in Mr. Edison's patents in 1901." 

In his statement, Mr. D,er relates the law establishing the 
validity or lack of validity of a patent granted in this way, and 
considers the further reasons leadiog up to the preferment of 
charges as follows :— 

" Obarges were therefore filed against the examiners, in order 
that they might either be dismissed or transferred to some other 
examining division. These charges were referred by the Secretary 
of the Interior to the Commissioner of Patents, and the latter 


gentleman reported that he had locked into them, and believed 


that they were without merit, and therefore recommended that no 


opportunity whatever be given to present chem by way of argument. 


At this stage of the proceedings I saw President Rocs.velt, who 
promptly decided that any rspectful request which Mr. Edison 
might make was at least entitled to an orderly investigation, with 
the opportunity of a hearing; and it wa: therefore suggested to the 
Commissioner that this be done. Since the Commissioner had 
already informally passed upon the case, the matter was referred 
by him to his assistant, Mr. Moore, b. fere whom, on April 4th last, 
а very full argument was made. 


“I have before me the report of the Assistant Commissioner, of 
May 24th, 1904, to the Secretary of th: Interior, in which the 
charges are very patiently, exhaustively, and fai:ly investigated, 
and in which our position is sustained in every important respect. 
Among other things the A:sistant Commissioner says:— 

% It follows, therefore, that the disclosure in the Jungner 
is a different invention from that originally dis:losed by hia іа his 
parent application, and therefore there is no basis in the original 
disclosure fur the disclosure of his patent. ... 

"'I find, therefore, that th: examinera erred io allowing the 
Jungner patent as а division of the earlier application, as the 
patent is not in fact a division, for the reason tLat it not only oon- 
tains new descriptive matter relating to ite mechanical structure, 
bat the invention disclosed is во changed as to be in fact another 
invention frem those origiaally disclosed in the early application, 
and that the patent therefore as to this new ma‘ter is effective only 
аз to ita new filing date.' " 

" And in his conclusion he says :— 

% To so view the effect of the enlarged and changed desoription 
of the patent to Jungner is, in my opinion, a grave error of judge- 
ment, and in view of tbe statements of the examirers above referred 
to, the conclusion fs inevitable that they are unable to appreciate 
the fact that the description in the patent із so changed and enlarged 
ав to cover a battery baving the characteristics of the claim which 
they rejected on the ground of new matter in the origizal 
application. 

"'Having reached this conclusion, I am of opinion that the 
examiners should be relíeved from their present assignment in 
Division 3, and transferred to duty in other examining divisions of 
this office, and that other examiners shou'd be assigned to Division 3, 
in which division applications for patents beloagiog to the class of 
elecstro-chemistry are examined. 


NEW PATENTS APPLIED РОВ, 


W. P. Тномрвои & Co., Electrical 


Compiled expressly for this journal Patent 
W. C., and at Liverpool, to whom añ 


Agents, 822, High Holborn, Lon 
inquiries should be addressed. 


18,628. ‘*An Improved electric lamp-holder or socket.” G. B. Benn ani 
A.C. GREENE. August 29th. 

18.685. A method of generating electricity." D. Соок. August 29th. 

18,642. "Improvements relating to means for the production and application 
of electrical resonance.“ H. MAN DERS. August 2yth. 

18,683. “Improvements in and relating to the control of alternating current 
electric motors.“ Тык British Тномѕох-Носѕток Co., LTD. (ibe Generad 
Electric Co., United States.) August 29th. 

18,704. “ Improvements in, or relating to, electrical circuit-breakers and 
automatic switches." THe Evectiic AND ORDNANCE ACCESSORIES Co., LTD., 
and К. F. HAL I.. August 80th. 

18594. “ Improved means for сопітоћіс the flow of electricity into third 
or operative rails or similar appliances for vebioular or other traffic, the said 
means being also available tor signalling purposes." J. GraHam and R. 
KkNDAL. August 816. . 

18,318. “ Improvements in or relating to electrical switches and the like." 
J. TAYLOR. August Bist. 

18,827. '' Thermostatic electric circuit controller.” C. KLOPFENSTRIN and 
G. KLOPFENSTEIN, AugustSist. (Complete.) 

18,881. "Improvements in and relating to telegraphic and like electric oir- 
cuite." W. K. Kise, August 81st. 

18,840. “Improvements in and relating to processes of electro-deposition." 
Тнк BRITISH Тномвох-Носвтои Co., Lro, (The General Electric Co., United 
Sia es.) August 8lst. 

18,811. “Improvements relating to electric transformers." "Tur Ваті»н 
Тномѕох-Носљтох Co, LTD. (The General Electric Co, United States.) 
August 31st. 

18,855. “Improvements in or relating to wires or conductors for electrically- 
propell.d tramoars and other vehicles." R. GREEN. September ist. 

18,910. Improvements in electrical heaters." L. B. PEMBERTON. (Date 
applied for under Patents Act, 1901, January 4th, 1901, being date of 
application in United States.) September lst. (Complete.) 

18,919. "An improved terminal or coupling for electric cables.“ W. 
Мігрінтох and J. Y. MIDDLETON., September 18%. 

189.0 ‘Improvements in and relating to the manufacture of electrical 
insulating and non-heat Prud compositions." Н. Н. LAKE. (Socié 
Anonyme Matthey & Co., Switzerland.) September 18. 

18,949. „Improved means for advertising cn electric tramcars.” R. Т. 
Simcock. September 2nd. 

18,949. A safety guard for conductor or live rails on electric railways. 
а. D. SaLe. September 2nd, (Complete.) 

18,959. Improvements in electric lamps." O. D. Lucas. September 2nd. 

18,979. Improvements in or relating to electric traction.” R. B. CLocsros. 
September 2nd. 

18987. ‘Improvements in systems of electrical distribution." P. Н. Tuomas. 
(Date applied for under Patents Act, 1901, Beptember 4th, 1903, being date of 
application in United States.) September 2nd. (Complete.) 

18991. ‘Improvements in systems of electrical distribution." P. H. THOMAS. 
(Date applied for under Patents Act, 1901, September ith, 1903, being date of 
application in United States.) September 2nd. (Complete.) 

19,000. Improved means of e current, named Alumi- 
nium rectifler.'" F. 8. Poran and B. G. Ілуктт. September 8rd 

19,084. B in wall plugs for attachment of elec4ric fittings and 
the like," J. B. Haynes and J. Нікснсілиғк. September ord. 


peee 


Westinghouse 8.P. Railway System.—lIt is stated 
that an experimental single-phase railway line is to b» constructed 
at the British Westinghouse Works, at Trafford Park. It is 
expected to 5e in operation before the end of the year. 
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No. 1,400. 


"PARLIAMENT AND POST OFFICE. 


THE discussion on the Report of the Bradford Commission 
has prompted a correspondent of the Times to suggest, in 
an article entitled ** The Wages of Pablic Servants," the 
possible need of disfranchisement of civil servants and 
municipal employés, with a view to the avoidance of elec- 
toral pressure for obtaining increased pay. In a leading 
article on this communication from its “ well-informed 
correspondent,” the Times urges that as nearly every public 
servant in receipt of wages is an elector, it follows that if 
they choose to combine they cau bring an amount of pres- 
sure to bear upon the House of Commons which it may be 
very difficult for the State to resist. The example of the 
dockyard constituencies is referred to, but it recognises 
that this example affects only two or three constituencies, 
while the voting influence of Post Office employós is much 
more widely diffused. There is scarcely a constituency that 


is not more or less affected by it. In some it is able to 
decide an election, and in nearly all can bring pressure to 
bear. Another well-informed correspondent representing the 
interests of postal employés, gays the remarks with reference 
to the alleged intimidation of Members of Parliament by 
telegraphists savour of grim irony. For nearly 20 years 
the telegraphists have been asking, without success, for one 
concession—the appointment of a Select Committee of the 
Commons to investigate the causes of discontent. He says, 
farther, that the Joint Committee of Postal Organisations 
only claims to represent 40,000 members, including women. 
Many of the males are young, and have no vote, bat if every 
one was an elector the number is an insignificant fraction 
of the community, and, spread over 600 constituencies, can- 
not control a single election. 

That any one class may obtain an undue share of repre- 
sentation or influence in Parliament has always been the fear 
of every other class. It is a popular superatition largely 
believed in by tenants that the laws are made by landlords, 
and most laymen agree that there are too many lawyer mem- 
bere: the interests of labour are supposed to be trampled 
under foot by the tyranny of Parliamentary employers, and 
employers shudder at what must happea if labour members 
increase: there are too many directors, or not enough 
practical men to represent particular industries. There are 
no limits to the complaints of what is, or the fears of what 
may be, but somehow the predicted consequences do not 
shatter the fabric of State, and though there are many 
occasions when the “ wisdom of Parliament" does not 
seem to be dazzling in its brilliance, the representative 
character of the House of Commons remains unimpaired. 
We believe the fear of Parliamentary preesure by the voting 
power of Post Office servants to be as groundless as 
many other fears of а like kind which have preceded 
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it. The diffusion to which the Times 
not a danger, but a safeguard. An 

State employment differs from  local-government em- 
«ployment. The narrower boundaries of municipalities, 
the condition frequently made that employés must reside 
within the boundaries, and the closer relationship between 
elector and representative, might conduce to the exercise of 
voting power for personal benefit to a degree which suggests 
the desirability of not extending unduly the activities of 
municipalities in directions which employ considerable labour. 
The greater dispersion of Postal servants, and the wider 


refers, i8 
increas3 in 


area of representation, are safeguards to the State against 


undue infinence by voting power. | 

But though the danger of power by representation does 
nob exist, there remains the power of irritation. Ав the 
controller of the purse strings, Parliament is the final court 
of appeal forany one who һава grievance against а Govern- 
ment department. When a member raises the question of 
the adequacy o^ a telegraphist’s wage, or inquires the origin 
of the pencil which the telegraphist uses, the House is fairly 
well able to judge the disinterestedness of his motives, 
or the importance to be attached to his facts. It would 
be well if the Post Office and other Government depart- 
menta could be relieved from this Parliamentary irritation, 
but as this probably could not be done without trenching on 
the sacred rights of the House of Commons, reliance must 
be placed on the good sense of the majority discouraging 
trivial questions, and giving the Postmastér-General a fairly 
free hand in matters relating to his staff. This can be done 
without Parliament in any way renouncing its control or 
omitting to ensure that no well-founded grievance goes un- 
redressed. But before appealing to the confidence of Parlia- 
ment it is very desirable that the Postmaster-General should 
have confidence in the ability of his department and himself 
_ to manage their own affairs. The late Postmaster-General, 
Mr. Austen Chamberlain, with a view to obtaining a settle- 
ment of the grievances of Postal servants, appointed a 
Committee to inquire and report. In one important 
particular the Committee preferred to report without 
inquiry, and did во in such a way as to enable the employés 
to claim, with some plausibility that the verdict was in their 
favour. The present Postmaster-General declined to carry 
out the recommendations of the Committee, and the efforts 
of the aggrieved: parties to obtain Parliamentary support 
have given occasion to the Times to indulge in those fears to 
which we have referred. Into the merits of the case we 
cannot now enter, bat we see no occasion to anticipate 
Parliamentary paralysis, because a trades union of Civil 
servants attempts to promote its own interests by circular- 
ising members of Parliament, The Committee were asked 
to compare the wages of employés under private enterprise 
with those of the State. There is, of course, no exact equi- 
valent forja postal servant, but there are telegraphiste in 
private employ. It is to be regretted that the Committee 
did not carry out the terms of their reference and make the 
comparison required. It would have been of interest to 
learn, on ‘authority, whether the wages, the hours of duty, 
and the conditions of employment generally, of telegraphists 
in the employ of cable companies, for instance, were better 
than those of the State. On the whole, we fear not; but 
the inexorable law of supply and demand settles their case. 
M:ch as we should like to see the status of the telegraphist 


payers’ pocket, a wage above the market rate. 


raised, and his pay increased, we cannot view with satisfac- 
tion the creation of a privileged class paid, out of the tax- 
In the 
higher offices of the postal service it is very generally recog- 
nised that the emolumenta are less than the qualifications 
would obtain under private enterprise, bnt that the per- 
manence of employment and the official position are com- 
pensations to be taken into acoount. The question is, 
whether these compensations have also been taken into 
account, by the Postal Trade Union ? 

The latitude which is allowed to employés is shown by 
the existenoe of this union and its unrestricted operations, 
We believe that the officials of the Department recog- 
nise their responsibility both to the State and their 
employés, They ought to be better informed on their 
own particular work than the manager of a stores or & 
Commissioner of Police. The Postmaster-General has to 
face the implied fact that his predecessor was not satisfied 
as to this; But let him satisfy himself and then appeal to 
Parliament with confidence in their decision. We do not 
believe that the voting power of postal employés will, either 
now or in the future, have any effect on the action of 
members. That the employés should have their advocates 
in the House is only reasonable, But they will be advocates. 
The members, as а whole, will be the judges. And the 
judges, we believe, will be unbiassed by voting infiuence, 
and will consider that discontent expressed by an organised 
body is not in itself sufficient to justify a farther dip into 
the national purse. | 


THE International Fire Service Congress, 
which was held at Budapest, and was an 
eminently successful conference, had the benefit of several 
contributions from the British delegates who were attending 
the meeting in the form of a special commission organised 
by the British Fire Prevention Committee. Among these 
contributions there was a paper by Mr. James Sheppard, 
insurance surveyor, on the development and importance of 
fire calls and alarms, a topic which should eminently appeal 


Fire Alarms. 


to the electrical engineer, во we are presenting an abstract of 


this paper elsewhere. Mr. Sheppard's paper had the par- 
ticular distinction of being the best discussed paper of the 
conference, men of such standing as Chief Officer Giersberg, 
of the Berlin Royal Police Brigade, Commandant Welsch, of 
the Ghent Fire Brigade, and other gentlemen of considerable 
technical reputation participating in the debate. 

No matter how efficient a fire brigade, the importance of 
suitable means of calling its assistance cannot be overrated, 
and what applies to the large cities applies almost equally as 
much to the provincial districte and to the individual risk of 
the factory or mill. 

It might be well to take this opportunity to call attention 
to the useful and representative character of the Special 
Commission delegated by the British Fire Prevention Com- 
mittee that visited. Budapest, and at the same time took 
occasion to carefully inspeot the fire preventive arrangements 
of various other cities en route. 

The Commission comprised architects, insurance snd 
building surveyors, professional and volunteer fire service 
and salvage officers. The Chairman of the British Fire 
Prevention Committce acted as.chairman of the Com- 
mission, and the honorary secretaries of the Committee and 
the National Fire Brigades’ Union, respectively, acted ав 
joint honorary secretaries. 


Vol 55, No. 1,400, Br n 23, 1904. THE ELECTRICAL REVIEW. 


488" 


It is anticipated that the result of the work of this Com- 
mission will be embodied in a special report. The distance 
travelled was considerable, and the towns visited numerous, 
but throughout the members of the Commission had the 
particular facilities of the aid of our British consular body. 
aud of the very open-handed assistance accorded them in all 
the towns visited by the local authorities. 


EfRoient Wr learn from the Slreet Railway 

Braking. Review for August that the Westinghouse 
Traction Brake Со. are publishing a pamphlet calling 
attention to the urgent need for the better instruction of 
student motormen in the use of the air-brake. It is stated 
that the usual dummy car in the school of instruction is 
equipped with the hand-brake only, so that the student has 
to learn how to handle the air-brake, which is fitted so 
commonly to American cars, when on a service car, with the 
result that the lesson is half-taught and badly learnt. 

Illustrating this, an instructive diagram is printed show- 
ing how a motorman, ignorant on this matter, will bring his 
car to a stop by admitting air to the brake oylinder by 
successive increments of about 5 lbs., until the maximum 
pressure is in the cylinder when the car has stopped, 
whereas the properly trained man will give а high initial 
pressure, which will be reduced as deceleration proceeds, 
thereby obtaining а quicker stop with less inconvenience to 
the passengers than the first jerky procedure ensures. 

It is true that air-brakes are not in general use on English 
tramcars, but the moral is the same whatever the type of 
brake—time spent in sound instruction at the outset is 
repaid with high interest in the end. "Teach your men how 
to brake under all the conditions which they are going to 
encounter &t one time or another, and teach them well. 
You will reduce your accidents, your maintenance account, 
&nd your consumption of energy. 


The Temperature WE recently drew attention to the im- 
Coefficient ot portant Tables of Standards for Copper 
Copper Conductors Conductors issued by the Engineering 
Standards Committee, and pointed out that the fundamental 
standards adopted were practically identical with those 


authorised by the Committee on Copper Conductors in 1899, 
It escaped our notice at the time, but has since come to our 
knowledge, that in paraphrasing the report of the latter 
Committee an important change was made in connection with 
the resolution defining the temperature coefficient. The 
original clause read as follows :— 

That Messrs. Clark, Forde & Taylor's temperature coefficient, 
as published in their pamphlet dated February 20th, 1899, be adopted, 
and that the average coe ficient of 000238 per degree F. be adopted 
for commercial purposes. 

The Standards Committee’s resolution reads :— 

Resolved that the average temperature coefficient of 0 00238 per 
degree F. (000428 per degree C.) be adopted for commercial 
purposes. 

It will be observed that the words which we have italicised 
in the former have been ignored in the latter version, and 
this omission renders the occurrence of serious errors highly 
probable. In their шире, Messrs. Clark, Forde and 
Taylor show clearly how the coefficient is to be employed, 
their shortened formula taking the form— 


= = 1 + 0°002886 (/ — 32), 


33 

and the resistance correction must be made, not by adding 
0°238 per cent. for each degree of temperature rise, but by 
applying the above formula. | 

The whole matter wil be found fully discussed in a 
pamphlet on * The Conductometer and Electrical Conduc- 
tivity,” by Mr. Rollo Appleyard, based upon articles which 
he contributed to our pages ; he there shows that while the 
average temperature coefficient between 32? and 42° F. is 
0:002374, on the other hand, between 72? and 82° it becomes 
0:002402, and between 92? and 102°, 0°002416. It is 
obvious, therefore, that unless the Committee's resolution be 
amended, so as to embody the correct method of calculating 
the increase of resistance with temperature, errors of by no 
means negligible amounts may readily 1 be incurred. 


AIR LIFT PUMPS. 
Br W. Н. BOOTH. 


THE air lift pump is gradually forcing ite way into use, 
though it possesses the disadvantage of requiring considerably 
more power to work it than is required for plain lift pumps. 
The particular and peculiar advantage of the air-lift pump 
lies in the fact that it does its work without a single piece of 
moving machinery being placed below the surface of the earth, 
and it can be worked at any reasonable distance from a 
central source of power. | . 

For the. sake of those who are not acquainted with this 
pump, а brief description may be given of the principle on 
which it works, and this will readily be understood by the 
aid of the sketch. 

Let it be supposed that w is the liner of an artesian well 
in which when no water is being pumped, the rest level of 
the water is at R. I. Calculation of the yield shows that 
when a given quantity of water is being drawn from the well, 
the water level will stand at w L. Then z is the head which 
yields the given flow. As the flow of water varies with the 
square root of tne head of supply, the output of a well is 
determined from J: vy, where y is the value of = for 
some known and actually tested rate of yield. Having 
found y, we can then fix the value of : very approximately. 

A rising main M is inserted down the borehole to a 
depth d, below the yield level w L. Inside this pipe a 
small pipe, A, is carried down to the ваше depth. If the 
pipe A were filled with oil, the level of the oil would stand 
above the rest level R L of the water about 20 per cent. of 
the distance, р, before any oil escaped at the perforations at 
the base of pipe a. By continuing to pour in oil, it would 
escape at the perforations, and would rise in drops through 
the water in the annular space between the two pipes A and м, 
forming a column of mixed oil and water of à mean specific 
gravity less than water. Therefore the liquid in this annular 
space would rise above the level R L, and if it could flow 
away at that point to which it rises, we could draw water 
out of the well simply by pouring oil down the pipe, a, 
sufficiently quickly for the oil to form а series of water- 
separated plugs in the pipe м. 

What we have done is simply to produce а liquid column 
of less specific gravity than water, and the solid water column 
balancesa greater length of the liquid of lighter specific gravity. 
Using the same apparatus, we pump sir down the pipe a. 
The air forces out the water, and finally escapes at the per- 
forations, compressed to the pressure equivalent to a head of 
water, D. The air compressor must thus be capable of 
getting up a pressure in Ib. per sq. in. equal to 0°43 р where 
D is measured in feet. Escaping into the pipe M, the air 
forms itself apparently into plugs, with plugs of water alter- 
nating. As the air rises, it expands as the pressure upon it 
becomes less, and the plugs lengthen and do work in lifting 
the water equivalent tothe work done in compressing the air, 
less the heat of compression which is loet. If the outlet of 
the rising main is at 0, we must then have the united length 
of all the water plugs in the height н of rising main, less 
than the beight d between the foot-piece and the level w L at 
which the water now stands, for it will fall the distance 2 
during pumping—that is to say, the pressure of the solid 
column of water d must exceed that of the mixed column н 
before we can get an outflow at о. 

This is said to be obtained in practice when the height 4 
is from 1°5 K to 2 K. 

If, for argument, we assume d = 2 к, then the length 
of air-plugs in the length н must be more than the length x. 
If just of the length к, the outer column d would only just 
balance the inner column H, and there would be no flow. 
The weigbt of theair-plugs may be neglected. 

In the pipe м, up which the air and water escape, the air 
starts from the bottom at the absolute pressure p = 0°43 d 
+ 147, and it escapes practically at atmospheric pressure at 
the discharge point o, its last remnant of pressure being 
converted into projectile energy of the water which is shot 
out at some velooity. "EE 

As the air has to travel up the iron pipe with the pumped 
water, it can safely be said that the expansion will be iso- 
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thermal, the expanding air taking up heat all along its path, 
and the mean pressure in the length н must, therefore, 


1+ hyp 1] 
bep x - 22 E m „where p is the initial pressure == 
048d + 14°7,and r is the number of expansions or the number 

048 d. 
]47 "' 


of atmospheres equivalent to p. Thus r — 1 4 or 


l | 
very nearly 1 + - s Thus, if we find a value for d — 


68 ft., we have p = (68 x 0°43) + 147 = 441; 
h _ 294 | 
poe MET: 
3 expansions in escaping. . 

As the value d will always be given in feet, the mean air 
pressare in the rising main may be found by a formula 
based on d, and this we may write— 


d 
d 


13 
Е 3 


For the assumed value of d = 68 ft. this becomes 44°] 
E D or 441 (21) = nearly 31 Ibs. absolute. 


Practically, tbe air will in this case occupy a bulk fully 
double its normal, and as we have found that it must fill a 
length = к of the rising main, we must pump in fully 
double this air when measured at normal atmospheric 
pressure. | 

In other words, if 4 = 2 к the bulk of atmospheric air 
forced in must be the same as that of the water it will raise. 
Frictional resistances and the residual or final energy in the 
escaping water and air all go to redace the efficiency and 
render it necessary to force more air than the above calcula- 
tion shows to be a theoretical minimum. 

The difficulties and desirabilities of the system are as 
follows :—Except in very copious wells the value of x is quite 
considerable; it may be as much as 50 ft. in a London 
well, In starting to pump, the air pressure must ov: roome 
the pressure of a head of water = D, but as soon as flow is 
established the water level begins to fall until it reaches the 
supply level, м, and the pressure of air at the compressor of 
course falls by the equivalent of x, and the power to compress 
the air is correspondingly reduced. The driving power may 
sometimes be necessarily much greater than is needed during 
pumping, and where the yield drop, г, is large the plant 
outlay is made somewhat excessive. | 

Though the air expands isothermally, it cannot во readily 
be compressed on an isothermal, because the exposed surfaces 
of the compressor bear a much less ratio to the air volume 
than does the surface exposed in the rising main. Practi- 
cally, the expansion takes place at 50°, this being a degree or 
two colder than all artesian water supplies from ordinary 
depths. 

In the adiabatic compression of air the heat in foot-Ibs. 
generated in compression from р, to p is— 


А 0 | ( P ) = | _ 
pal a 1 t where y = 1:408 

= 53°15 %, po and p are respectively the absolute atmos- 
pberic temperature, the atmospheric pressure and the reser- 
voir pressure. 

The heat generated increases the volume of the compressed 
air, and would be all recovered if the air were made to 
expand without being cooled down. 

In fig. 2, if о vo be the curve for compression of air 
isothermally, o v, will represent ita adiabatic compression, 
and its final volume becomes v v, instead of v vo- The 
difference represents work wasted and to be economised by 
cooling the compression cylinder. 

By means of compound compression or stage compression 
with good intermediate cooling, the efficiency of compression 
is much improved. Thus where p = 4 atmospheres, the 
efficiency of one stage compression and expansion is °669, 
of two stage 817. At 50 atmospheres the numbers are 322 
and *567, with a three stage efficiency of 685, showing con- 
siderable advantage in stage compression. Probably the 
actual curve in fig. 2 will lie between the other curves, 


+ 1 = 8 atmospheres, and, of course, 


Mean pressure == р 


because some cooling goes on during compression. "The pro- 
bable curve is shown dotted. At six atmospheres the loss 
of ideal adiabatic compression is about 25 per cent., and an 
ideal two-stage compression has about 12 per cent. loss. 
Both these losses are reduced by cooling, but cannot in 
ordinary practice be brought down to the line v vo- 
In an artesian well, with practically isothermal expansion, 
the volume of air which starts at vv, wil expand 


along the isothermal v, o, simply because it absorbs, 
heat from the water. Did it not absorb heat a volume 
=V V, would be necessary, expanding along the curve vi 0. 
Therefore, in the air-lift pump, though there is the usual - 
loss, due to partially adiabatic compression, some of the 
work of raising the water is actually obtained from the 
water itself in the form of heat. 

The higher the pressure necessary, or the greater the 
height K in fig. 1, the greater will be the b nefit of stage 
compression. А second disadvantage of air-lift pumps is 


Vo 


| Fre. 8. 

the large ratio of d: к that is necessary. This па ia 
serious when the depth к is great. In London the depth к 
is often as much as 150 ft. If к is measured Їто:п the sur- 
face and d = 2 к, the height н must be 8,K = 450 ft. A 
London artesian well only requires to be from 300 to 400 ft. 
in depth, so that with the above conditions the neceasary 
depth for yielding the water supply is less than that for the 
pump. Atthe works of the South London Electric Supply 
Co., which are rather beyond the so-called London basin, 
the level R L is only about 70 ft. below surface, and the 
additional head, r, necessary to give the yield was only to 
much as permitted of the pump exte.ding about 320 it. 
below surface, while, at the same time, K was measured from 
a point nearly 30 ft. above surface. The pump, in fact, 
delivers to the raised tank. 

The advantages of the air-lift pump are as follows :— 
First, there is nothing but plein pipe down the bore-hole. 
Secondly, the machinery may be any distance away from the 
bore-hole so long as the air pipe is tightly jointed. Thirdly, 
the maximum yield of a well can be got out of & smaller and 
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cheaper hole. The yield of а deep well pump is the measure 
- of the capacity of the bore-hole, and a 6,000-gallon pump 
calls for a 10-in. lined hole, whereas the same yield can be 
got out of a 6-in. or less hole by the air-lift system. 

The arrangement of fig. 1 may be reversed, air being 
forced down the pipe м and water rising up the pipe A, or 
the air pipe may be independent and carried down alongside 
of the rising main with a turned-np nozzle, as in fig. 8. 

As in many cases the pipes are carried down past some or all 
of the water bearing horizons, care should be taken that the 
outside diameter of the largest pipe is sufficiently less 
than the diameter of the bore hole to permit the water to 
descend and reach the foot piece or the yield may be 
crippled. By noting the pressure gange on the air reservoir, 
there can be found from ita maximum reading whether any 
change in the height р occurs. Similarly the gauge tells 
when pumping is going on steadily, what is the height d, 
and consequently the value of z = р d. If is found to 
be less than anticipated, ап economy of power may be 
effected by reducing the total depth н which should be a 
minimum. If the yield of a well is insufficient for the size 
of pipes employed the working will be spasmodic, and ‘if А 
has been made the rising main, as it perhaps had better be, 
its diameter may with advantage be reduced. A rising main 
to» large for the flow of water will fail to act altogether, for 
the air plugs will break and release the water which will fall 
back. А certain velocity of flow is necessary to maintain 
perfect action. 

There are within 30 miles of London large areas of water- 
creas beds supplied from artesian wells. The trade is pro- 
fitable where the well flows freely through the winter, 
because the water is warm, 51°, and the cress can be grown 
in winter by ita aid. There are many wells which now 
stand a few inches only below the overflow point. The 
application of air lifts to these wells would be cheap. An 
immersion H of very small amount would alone be necessary, 
and would demand very little power to produce a copious flow 
of water. This is an industry not hitherto tapped by power 
distribution, because the importance and magnitude of the 
industry are unsuspected. As an example, a well is required 
to yield 10,000 gallons per hour by itself or in company with 
others. Its natural head is 1 ft. down, representing 100,000 
foot-lb. of work, and failures to flow are common with only 


2 in. ог 4 in. of short head. The power is thus H. P. net, 


or, say. } Н.Р, after liberal allowance. 

Ав £100 may easily be expended on cleaning and replanting 
а frost-killed bed, it is clear that the subject is of more than 
trivial importance, especially since the overflowing wells about 
London have been reduced below flow level by the operations 
of the water companies, sworn statements of the water com- 
panies to the contrary notwithstanding. 


ON THE HEATING OF THREE-PHASE 
CABLE SHEATHS. 


Bv M. B. FIELD. 


THE experimental demonstration of the existence of а torque 
exerted between the current-carrying conductors and the 
sheath of a three-phase cable possesses a peculiar fascina- 
tion, and I feel sure that many readers, in common with 
myself, will have derived very real pleasure from the perusal 
of the article on this subject by Mr. J. Т. Morris, published 
in the Electrician, September 2nd, 1904. 

The details of the experimental investigation referred to 
are ingenious and well thought out, while the resulte obtained 
appear to be consistent, and it is quite probable, as the 
writer indicates. that the method is capable of much wider 
application. This being the case, I venture to think that a 
short discussion of it, more from the mathematical point of 
view, will not be out of place. The subject of the losses in 
three-core cable sheaths has been engaging my attention for 
some little time past, and Mr. Morris bas kindly referred to 
some of the results I have obtained. I trust, therefore, that 
the following short article will be regarded merely as a further 
attempt towards the elucidation of a somewhat complex 


subject, and by no means as a criticism of the admirable 
investigation by Mr. Morris, which, however, I propose to 
take as a basis for discussion. 

Mr. Morris calls attention to the irregular rotating field 
existing in the space surrounding a three-phase cable, and 
pointe out that this rotating field must tend to drag the 
sheath round with it. We have, in fact, а case almost 
analogous to an inverted three-phase induction motor with 
а squirrel-cage rotor, the stator being inside, and the rota- 
table member outside. The three cores of the cable corre- 
spond to the stator of the motor, the sheath to the external 
rotor. Mr. Morris, therefore, suspends a portion of the 
sheath, measures the torque exerted on it, and deduoes the 
logs by multiplying this torque by the angular velocity of 
the rotating field. 

Now, we know that there can be a c?R loss in the rotor 
of an induction motor in excess of that represented by the 
product of the resultant torque and the angular velocity of 
the rotating field relative to the rotor. We know, for in- 
stance, that if the rotor of a single-phase induction motor 
be stationary and no starting device be employed, no torque 
will be exerted on the rotor, although considerable с?в losses 
may be present. The exact cable analogue would be obtained 
by placing two cores symmetrically within & cylindrical 
sheath, and employing these as а single-phase circuit. In 
this connection, Mr. Morris observes :—'* When the current 
in one of the phases was broken there was, in no case, any 
torque observed." It is obvious, however, that the absence 
of torque in no way indicates the absence of eddy currents 
in tbe sheath, it merely indicates that two equal and opposite 
rotating fields exist, producing two equal and opposite 
torques, 

Now, in the three-phase cable case, the rotating field is 
admittedly “ jerky” and irregular, and, this being the 
case, is it not possible that certain components exist which 
rotate in the opposite direction to the main field, producing 
positive с?в losses but negative torques; or, again, is it not 
possible that certain components exist which rotate with a 
speed less than that of the fundamental term? If so, the 
C?R losses во produced are noć represented by the product of 
the torque exerted and the angular velocity of the funda- 
mental term. 

I propose to prove, here, the existence of such components 
rotating not only at sub-multiples of the speed of the main 
or fundamental field, but also rotating in the opposite sense. 

In a series of articles I wrote for the ELECTRICAL REVIEW 
in 1899,* I demonstrated that, however complex the normal 
component of the inductiou in tbe air gap of an induction 
motor might be, we can always sub-divide it into а number 
of rotating (sinusoidal) waves of magnetism. Thus, in 
a motor wound for 2 p poles, a fundamental wave 
exists having 2 p poles rotating at a speed of // p revolutions 
per second (where / represents the frequency); further 


‘distributions having 4 p, 6 p, 8 p, &c., poles may exist 


rotating at Fi &c., revolutions per second, 


ERE E d 
2p 3р 4p 
and these may be rotating either forwards or backwards. 
I showed further that these waves of magnetism induce 
corresponding waves of E.M.F. and current in the con- 
ductors of the squirrel-cage rotor, each wave of current, &c , 
sweeping round with the same velocity as the wave of 
magnetism inducing it. Since these are precisely the 
phenomena that occur in the case under consideration, I 
propose to repeat here some of the definitions I gave in the 
articles above referred to. | 

Let us consider the sheath of our three-phase cable im- 
mersed in a magnetic field, such that at some particular 
instant the normal induction is defined by в віп ө, and we 
have what I term a sinusoidal distribution of magnetic 
induction (radially). id 

Now let us consider that this distribution, while remaining 
intact, rotates as a whole about the axis, о, in a clockwise 
direction, with a speed of / revolutions per second. The 


normal induction at P will be given by the law — B sin 


* The ELECTRICAL Review, February 10th and 24th: March 
17th aod 31st; April 14th, 1899. On Oscillatory and Rotatory 
Magnetic Fields and the Theory of the Single-phase Mot^r." Вее, 
also, “Polyphase Electric Currents,” 1900 edition, by Prof. 8. P. 
Thompson, F. R. ., pp. 299—307. 
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(pl — 0) where р = 2 ж f, provided we reckon the zero of 
time (or / = o) at the instant when the induction at Q is 


zero, and that at the point Ө = 2 is + B. If we consider the 


magnetic distribution to be rotating in the opposite direction, 
we should have + 8 ein- (р/ + Ө) for the value of the 
normal induction atr. Such rotating sinusoidal distributions 
of magnetism I call (rotating) waves of magnetism or 
magnetic induction. It must always be remembered that 
such waves are sinusoidal distributions as regards space, 
and of constant maximum value, and the only change that 
occurs is in the angular position of the wave as a whole. If 
we superimpose а wave rotating clockwise, upon an identical 
one rotating counter-clockwise, we obtain for the induction 
at P 
в sin (рі + Ө) — в sin (pt — 6) 
or 2 n sin Ө cos pi. 


I have called such a space-time distribution а pulsating 
or oscillating sinusoidal distribution. Such terms, however, 
do not occur in the subsequent work of this article, and a 
further discussion of them is unnecessary. 

The distribution of magnetism represented by n sin 2 Ө is 
clearly a sinusoidal distribution of four poles, and h sin 3 0 
one of six poles and во on. If now the distribution в sin 2 6 
rotate clockwise at a speed of / 2 revs. per sec. we have — B sin 
(nt — 2 0) for the induction at P, while. if it rotate counter- 
clockwise the expression is + в sin (pt + 2 6); similarly 
the induction at » due to the 6-pole distribution is + 
B вір (pt є 3 0), if it rotate at a speed of //3 revs. per second 
the upper signs corresponding to clockwise and the lower 
to counter-clockwise rotation. 

These rotating sinusoidal distributions or waves are the 
simplest components of the complex rotating field, so that 
if we can express the normal induction at the sheath of a 
three-phase cable by a series of such terms, we shall have no 
difficulty in recognising the various rotating components, 
together with their magnitude, direction of rotation, angular 
velocity and number of poles. 

If instead of normal induction we picture to ourselves 
current density in the sheath (current flowing axially) or 
longitudinal E.M.F., we have at once the conception of 
rotating waves of current, E. M. F., &c. For example, if v 
be the linear velocity (reckoned at the sheath) of the normal 

induction, the los ашпа! E.M.F. per unit length of sheath 
at P due to the four-pole distribution is = v B вір (pt + 
2 6), the signs being chosen according to the direction of 
rotation of the wave of magnetism. Thus the E.M.F. 
induced in the sbeath is in the shape of а four-pole rotating 
wave every bit as much as is the normal induction. If we 
divide the above expression by p, the specific resistance of 
the sheath, we obtain the value of current density, which 
is therefore again а rotating wave of current. 


These most useful conceptions formed the basis of the | 


theory of the single-phase induction motor published in 
1899 above referred to, and are of the greatest aid in the 
complete comprehension of the present problem. 

I hope shortly to publish in full a paper read at Cambridge 
before the Mathematical and Physical Section of the British 
Association on August 24th last, in which I gave а fall 
mathematical investigation of the sheath-losses in a three- 
core cable. I then showed that if we consider a three-phase 
cable with cores of circular cross-section, fig. 2, where 


Current іп core 1 = С cos pt 


сон (pt .) 


C сов Q + 35 


The current being in C. G. S. measure, and k is the number of 
magnetic lines which thread the rectangular circuit formed 
by a line of unit length parallel with the axis, and passing 
through р, a second line of some length along the axis, and 
two lines at right angles to the axis joining the two first 
mentioned, thea— 


2 
k = 3012 ооз (pt — 6) + „оов (pt + 2 6) + 


cee (7% 468) +... + 40 (1) 


dd 


№ 
| 


” 57 


z 

z 
9 
|| 


The terms involving 8 0, 6 0, 9 0, &c., vanishing, and all 
dimensions being in cms. Farther, the normal induction at 


а point A, 0 is EN S 


E OF 

A 40 
BOD. ur p 2. : b 
A A sin (pl — 6) — Lin (pt + 20) + 5 
sin (// — 4 0) — &c. | (2) 


“Fios. 1 AND L. 


The E.M.F. generated per unit length of sheath at the 
f or | 
ad 


cp (2 ein (pf — 0) + 


point A, 0 is — 


р? 


: i l 20 
P sin (pl + 20) + 


р^ " 
аа 1—4 8)... 40. 3 
т sin (p ) + (3) 


4 
: А 1 dk 
The current at the point A, 0i8 — -> . -—. (4) 
р 


Where р ів the specific resistance of the sheath in C.G.S. 
measure, 

The observed torque on the sheath per unit length will 
be the time-uverage value of — 


1 A, 27 
ES f А / d A d 0 дупе cms. (5) 
PS A, "o | B 


Where A, and A, ате the external and internal radii of the 
sheath. 

Lastly, the rate of heat production per unit length of 
sheath expressed in ergs per second will be the time-average 


value of — 
A 2 1 
/ (“Yaa d Ө, (6) 
p ^, б dt 


Now from the foregoing we see that our normal inductions 
consist of a number of rotating waves, made up as 
follows :— | 

A wave of (ray) positive amplitude and : poles rotating c. 


i » positive is ~ оо. 

„ » positive si 8 ^ с. 

i „ positive » 10 н c. o. 
and во on. 


The waves of E. M. F. and current are exactly similar 
with the exception that, owing to the change of sign of the 
coefficiente, the alternate ones must be considered as of 
negative amplitude. 

These waves of normal induction produce positive and 
negative torques, but all give rise to positive eddy current 
losses. If, for the sake of simplicity, we consider a very thin 
sheath of thickness r cms., the torque (5) becomes after in- 
tegration and simplification— - 

9 02 1 A »? bt 5 b 
келш лы ыт Ыш 
While the rate of heat production from (6) becomes— 
9 с ртт А (52 р“ bs ` 510 i | 
р bus reat + gpa + ®©)®) 

Now these two expressions are essentially different, and it 
is quite clar that the loes (8) cannot be derived from the 
observed torque (7) by multiplying the latter by the angular 
velocity of the fundamental term, viz., by р. 

To obtain (8) from (7) we must remember that the 
angular velocity of the wave giving rise to the second term 


in the expression for torque is — L, that corresponding to 
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the fourth term is — T and so on. Bearing this in mind, 


we see that (8) is directly deducible from (7) mathematically, 
but not experimentally. . А 

The complete expression therefore for the sheath loes, if 
the sheath be thin and cores circular, is— 


36 «* с? f* 52 + | (2) 
pd % n VA (9) 
where n has the values 1, 2, 4, 5, 7, 8, &c , successively. 
Where the sheath is not very thin (9) must be written in 
the form— 
86 »3 0? f? 52 EY 
pA fog: „ 2 9 (2n— 2) 
f (_1 1 ) (10) 
\a, n — 2 A, п = ? | 
where п has the same values as before with the exception of 
the value unity. 
Expressions (9) and (10) are rapidly convergent, and for 
practical purnoses the first two terms are usually sufficient. 
If the cross-section of the cores be not circular, the 
coefficients of the various terms of the series are modified 
somewhat, but, as an approximation to the case experimented 
upon by Mr. Morris, we may consider the centre of gravity 
of each core at 95 cm. from the axis, the inner radius of 
sheath 2 cms. and outer radius 2:35 cms. (dimensions 
arrived at by direct measurement of the full-size illustration 
in the article), then, calculating the true logs by means of 
(10), we obtain the figure 23°5 watts per mile for a core 
current of 50 amps. at a frequency of 60. Calculating this, 
however, on the basis assumed by Mr. Morris, or by multi- 
plying torque by 2 x f, we should obtain 20:2 watts, or a 
ifference of rougbly 14 per cent. The figure 20°2 is as 
near that experimentally determined by Mr. Morris аз we 
could expect, seeing that it is based upon measurements taken 
from the illustration and upon the assumed figure of 21 
microhms for the specific resistance of the sheath material. 
The coefficients for circular cores have also been employed. 
Expression (10) shows tbe actual way the loes depends 
проп the thickness of the sheath ; the formula given by Mr. 
Morris does not pretend to be other than empirical and 
approximate. In my British. Association paper I investi- 
gated the point as to what sizes of cable (10) is still 


7—3 


4 I 
— 27 oa т == 


rid. 7 


rent waves sweeping round in the sheath gives what we ma 

call a three-phase eddy current. We can divide the sheat 

into three segments, 37, 8, , fig. 2, and integrate the cur- 
rent density over one segment. Now, altLough the value and 
phase of the current density changes from point to point of 
the sheath, the zotal current in each segment ів a sine function 
in quadrature with the current iu the corresponding core. I 


prefer, therefore, to look at the sheath currents as а three- 


phase distribution rather than in the manner described by 
Mr. Morris, who says: —“ The eddy currents which are 
induced in the lead sheath flow up one side of the sheath 
parallel with the axis of the cable and divide into two 
streams. They unite again on the opposite side of the 
sheath and stream down, &с.” 

The effect of surrounding the sheath with an iron pipe 
is very interesting. I believe Mr. Morris would have found 
an increase of considerably more than 70 to 75 per cent. had 
the pipe more closely fitted the lead sheath. Further, he 
would probably have found the increase of the lead Іовв 
almost independent of the thickness of the iron pipe. Mr. 
J. Е. О Searle has investigated the matter mathematically, 
and made some interesting remarks at the close of my paper 
at the British Association. The non-mathematical way of 
considering this point appears to be thos :—All the 
magnetic lines generated by the balanced three-phase system 
pass through the body of the cable, hence the presence of the 
iron outside can only, as it where, short-circuit a portion of 
their path—41.e., not more than half. The total flux cannot, 
therefore, be increased by more than 100 per cent., and the 
losses in the lead increased four-fold. The total flux is, 
however, 80 very small that a very thin iron sheath will act 
as а short-circuiting link for that portion of the field 
external to the cable. 


EXPERIENCES WITH HIGH-PRESSURE 
TRANSMISSION LINES. 


In view of the possible adoption in this country in the 
future of overhead transmission for bigh-pressure work, 
some of the experiences with this class of work in the 
United States will be interesting and poseibly instructive. 


"ExPEBIEKONS WITH HIGH-PRESSURE TRANSMISSION LINES. 


applicable. Thig expression begins to be inapplicable when 
the magnetic forces due to the sheath currents are important 
in comparison with those due to the core currenta, I 
showed, bowever, that for such small cables as experimented 
upon by Mr. Morris, this is not the case. 

The theory shows that the summation of the various cur- 


It has been very truly said that we learn more by our 
failures than by our successes, and the account of some of 
the failures in overhead work will serve to show us what to 
avoid. We are indebted to an article by Н. C. Reagan in 
the Street Raslway Review for the following information :— 

Among the conditions affecting the insulation of a line 
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are the elements, climate, quality of insulators, good work- 
manship, and position. Bearing upon the question of 
climate, ап interesting condition is shown in fig. 1. The 
ornamentation shown on the insulator and cross arm are due 
to frost following on heavy rain and fog, the frill-like look- 
ing things representing icicles. The line carried a pressure 
of 26,000 volts, and no trouble was felt on account of the 
icicles which tends to show that dry ice is a fairly good 
insulator. 
after the current was shut down. | 

Fig. 2 shows the effect of the opposite condition, namely, 
extreme heat, this being due to position, and not to climate. 
This line also carried 26,000 volte, and the pole stood close 
со the switch tower, which accidently caught fire, setting fire 
to the pole, causing all the petticoats of the insulator to drop 
off, leaving only the knobs in position. The insulators were 
of the Himingray glass type. The nobs, as shown in the 
illustration, held the line for about two days, and no trouble 
due to bad insulation wes experienced. 

Fig. 3 shows bow a pressure of 26,000 volta was carried on 
а bare cross-arm. The line inspector reported that a cross- 
arm was missing at a point about 30 miles distant from the 
station, but as no trouble had been experienced, the report 
was attributed to an oversight. The same report came in 
about five days later, when it was found on making an 
inspection that the pin was charred at the top, and that the 
insulator had burst and fallen entirely out of the tie wire. 
The fact tbat no trouble had been experienced was due to 
the extremely dry season. 

Fig. 4 illustrates а condition which resulted in a short 
circuit on the line pulling out every circuit breaker. In 
order to locate this fault the sub-stations cnt out the line in 
sections, and then switched on iu turn when the whole of the 
circuit breakers were again thrown out on the last sub- 
station starting up. The operation was repeated, and every- 
thing went well, the fault having burnt itself ont. When 
the faulty insulator was discovered, owing to the pole being 
romewbat out of line with the otbers, the inward strain broke 
the pin, and the insulator turned over without falling off the 
arm. The tie wire caused а short circuit, burning a hollow 
place in the arm. When the sub-stations started up the 
thort burned away more of the cross arm, so cleaning the tie 
wire апа practically removing the leak. 

Fig. 5 shows & very extraordinary condition, namely, the 
top of the pole burned clean in two. "The symptoms of the 
power stations were а heavy short circuit which threw out 
tbe whole of the system. 
notified that the current would be put on again, starting 
with the first station nearest to the power house. On 
closing the last lire switch a short again occurred, 
but not quite so severe as the firt one. The current 
was switched оп a second time, and the circuit breakers 
kept in. During the night an intermittent sbort occurred 
which was not enough to throw ovt the switches, It 
appeared, on investigation, that a wire had broken locse from 
the insulator and burned through the cross-aim. This was 
probably burned through on one of the occasions when cur- 
rent was switched on from the sub-rtation. The wind had 
then caused the wire to’ swing to and fro against the pole 
during the night until it was completely severed, as shown 
in the illustration, the top of the pole and cross-arm being 
supported by the remaining two wires. 

A fault occurring due to defective design of an insulator 
is shown in fig. 6. It is seen from the dotted lines that the 
crank stops off short below the groove to which the wires 
are fixed. This makes a very weak construction ; the insu- 
lator shown, being on a corner pole and on the inside of the 
groove, broke clean off and fell almost to the ground with 
the wire. The symptom at the station was a short circuit 
throwing out all switches. On closing them again no 
further trouble occurred, but a report came in that a man 
had been killed, and it was then found that the wire was 
lying close to the ground. 

Fig. 7 is another in-tance of a defective insulator, the 
trouble in this inetance being due to a lightning flash. The 
symptom at the station was a dead short-circuit, but the 
trouble was very difficult to locate. It will be seen from the 
illustration that a hole had been punctured underneath the 
wire, and exter.ding down tbe shank, the size of the hole 
being about % in. in diame' er, but sbghtly to per ing as 


The ice was melted off during the night by rain 


The eub-stations were then 


shown. The hole was ав clean as if it had been drilled, and 
was lined with fused copper run into the glaze. The solder 
was burned black, forming а direct pert to the pin. It was 
first attempted to locate the trouble by watching the flash 
when the current was switched or. but this not being very 
satisfactory, it occurred to the author, Mr. Reagan, that the 
pius on the defective insulator would be warm, and this 
proved to be correct, and by feeling tbe pin for a rise of 
temperature the punctured one can always be detected. 

Fig. 8 shows the troubles that may be anticipated by try- 
ing to economise in the cost of insulators. About 50 miles 
of line were fitted with these insulators, which cost somewhat 
less than от standard makes. The trouble was due to 
bad annealing, the effect of which was to cause the insulators 
to burst with а loud report, with the result that the whole 
of the 50 miles of line had to be rebuilt with & better quality 
of insulator. 

Fig. 9 illustrates the trouble that is experienced due 
to contact between cress wires, The line carried 26,000 
volts current, and the peculiarity of the short-circuit 
was that it came on the line about 4.30 p.m. every 
day, and went off again in the morning when the sun came 
up. The line was frequently inspected, but the trouble 
could not be Iccated, and the final solution was due toa 
small boy, who, in passing the power house, said: Say, 
mister, you ought to have seen the fireworks up there last 
night,” and pointed out the position. This point is shown 
in the figure. The branch circuit is taken off at an angle 
of about 45°, causing the two outside phases to croes at the 
point marked +. In the daytime, when the sun was 
shining, one wire was about 18 in. above the other, but in 
the afternoon, as the atmosphere grew cooler, the wire con- 
tracted until the two came into contact, which was so 
perfect that very little burning took place, and so made it 
difficult to detect the fault when the wires were apart in the 
day. 


THE TESTING OF ALTERNATE-CURRENT 
MACHINERY. 


By R. J. KAULA. 
(Paper read before the Students’ Section of the Institution of Electrical 
Engineers, February 17th, 1904.) 


THE successful investigations of electrical phenomena which have 
been made during the last few decades have done much to simplify 
the accurate testing of electrical machinery. Generally speaking, 
the tests may be classified under two headings—foll kad and 
heating tests, and tests relating to the characteristics of a machine. 
In the following the writer will endeavour to show how these tests 
may be best carried out on the various types of alternate-current 
machinery. | 


ALTERNATORS AND BymoHRONOUS Morons. 


These two classes of machinery being constructed on practically 
identical lines, they are treated here under one heading. 

The first readings taken on all electrical machines should relate to 
the measurement of resistance of the windings, either on & Wheat- 
stone bridge, or by passing a continuous current through the copper, 
reading the drop ot potential and the current, and obtaining the 
resistance therefrom. This figure can then be compared with the 
resistance, as calculated from the windiog data. 

The next testa to be taken on an alternator are the open and short- 
circuit characteristics. 

The readings required for the former or magnetisation curve are 
as follows:— The field current, the E M.F. across the armature 
terminals, and the »peed at which the machine is revolving. The 
voltage is directly proportional to the speed, and is reduced to 
normal speed. It is essential that, whilet this curve is being taken 
upwards the field current should be constantly increased, as, if it 
were reduced, the magnetic flux would be slightly above that 
normally produced by the field ampere-turas, owing to rempant 
magnetism. 

The sbort-circuit characteristics give the armature current as 
function of the field current, the armature being short-circuited by 
means of an ammeter. It will not be found necessary to take 
account of the speed in this case. For three-pbase machines the 
two and three-phase short-circuit characteristics are both of interest. 
Fig. 1 shows the open and two and three-phase short-circuit charac- 
teristics of an 11 x v a. generator. 

То arcertaiu the reactance of the armature it is advisable to take 
а curve with relative pos боп of field poles and armature as 
absciece and reactance as ordinate: 

Fig. 2 shows such a curve, from which the mean reactance may be 
determined, 
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The reactance aud resistance of the armature having been ascer- 
tained, the induced E. M. F. is found graphically foe any load and 


external power factor. 
In most cases the value of mi the induced . M. F. is only required 
for one given power factor. From the open circuit characteristic 


AM | | 


A Ii 


Fra. 1. 


the field current is then determined, which is needed to induce nz ї. 
There remains to be added tbe field current to counteract the arma- 
ture reaction, which is found from the formula (Kapp) :— 
Xg = q c к where xq is found in ampere-turns; 
q = number of wires per pole and phase; 
с = normal current; and 
0°57 m v 

к = constant en X π X mn 2 i 

* = number of phases; 

m = ratio of width of pole to pole-pitch. 


There is a great variety of methods for arranging full load or 


heating testa for alternators, and circumstances dictate which to 
adopt. The simplest “load” is probably a wooden butt of water, 
in which metal plates are dipped, which are connected to the machine 
terminals. For small generators, of comparatively low tension, a 
liquid resistance, such as is used in the rotor circuit of an induction 
motor, answers the purpose well, especially for three-phase machines, 
and it enables the load to be readily varied. The writer has fre- 
quently used German silver wire spirals laid under water as load. 
The resistance of the wire must, of couree, be calculated for 100° С. 
Increasing the load necessitates short-circuiting sections of the 
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spirals. This is а pomewbat awkward matter when the temperature 

. of the water = 100° C., and a few lengths of insulated wire soldered 
to different points on the spirals, and led out of the water, will enable 
this to be done more simply. 


These methods are, however, very wasteful; moreover, а prime 


mover of sufficient power is not always available. If two generators 
of the same size can be tested (оре ber, the one generator may be 
connected to, and dive the other as, asynchronous motor. By 
sufficiently lowering the field current of the latter, a power factor of 
very near sero may bo obtained, anda full load test is thereby 
arranged with а minimum expenditure of power. After the heating 
test, tbe duration of which varies with the size of tbe machine, the 
increase of temperature should be read on a thermometer on tbe 
armature windings and iron, on the pole-pieces, slip-rings, &. For 
the field windings it is best to determine the increase of resistance 
and calonlate the increase of temperature therefrom Рог the 
outer windings, which are the only parts which are accessible with 
the thermometer, are the best ventilated, and their temperature 
varies considerably from that of the inner layers. 
The moet satisfactory way of determining the efficiency is to find 
the sum of the losses and to take the efficiency as the ratio of out- 
put to output + losses, There аге four main sources of loss :— 


Resistance of the field ; resistance of the armature; hysteresis aud 
eddy currente ; and lastly, friction and windage. 

The field current required to give fall terminal voltage is found, 
as described above, from the maguetieation curve for any load, and 
the excitation losses are equal to the resistance of the heated fie'd 
windiog, multiplied into the square of the current. 

The armature resistance loss is determined by multiplying the 
resistance into the square of the respective current. 

If an exciter is direct coupled to the generator, the former can be 
run as motor off а continnous current supply at fall speed, and its 
output gives the generator's loss due to friction and windage. If 


— | | Ж 
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Fia. 8. 


the generator field is then sepplied with the exciting current 
required for full terminal voltage at open circuit, the additional 
output gives the hysteresis and eddy loss for по load. The read- 
ings are repeated for several values of the field current correspond- 


ing to the varying value of induced E. M. F., and thus also corre- 
sponding to varying load. This method requires an efficiency 
curve for the exciter, which, however, will probably be needed in 
any case. 
Н 
dE 
G. 
Q 
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Fia. 5. 


For generators with revolving field of the fly-wheel type. the 
same results may be arrived at by means of retardation curve 
These are obtained in the following manuer:—Tbe machin. 
brought up o the speed, aod the oriving belt is then slipped 
off. The speed is then read on a tachometer and noted down at 
regular intervals, and a curve is plotted giving the speed as func- 
tion of the time za put after the belt was removed. Such curves 
are taken for several values of the field current as shown in fig. 8. 

If І = noment of inertia of the field in kgm.?, ( = time elapsed 

- between first and second reading, m; aud m, = frst and second 
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tachometer readings respectively; then when the field current = o, 


the friction losses v, in watts, are found from the formula, 
For x 98 x (n? — n) 
2x : 


If the field is excited, the machine will, of course, run down in 
less time, and an increased loss », wil be calculated, giving 
hysteresis and eddy loss in addition to friction los. Then ri — F 
gives the actual iron loss at that excitation. 

Let the generator be driven as a synchronous motor at full speed 
and no load, the power factor bear е brought up to approximately 
unity. The power consamed will again equal the sum of the 
hysteresia, eddy and friction losses. 

According to Steinmetz the eddy current loss is proportional to 
the square, ard the hysteresis loss to the 1°6th power of the 
induced E.M.F. 

If we, therefore, take readings at three different impressed 
E.M.Fs., in each case the formula, : 


we вк + вк, + Р, 
will hold good, S 


where w = watts consumed ; 
B = impressed volts ; 
К =: bysteresis loss coefficient, a constant; 
X; = eddy loss coefficient, also constant ; 
and » = friction and windage loss. 


We have, tben, three equations from which the three unknown 
quantities, к, ki and >, are found. Not only do we hereby obtain 
the no load losses for any given E. M. F., but also a very complete 
separation of these losses, which in iteelf is a most important 
matter. 

The only separation which is not obtained by one or other of the 
aforementioned methods is that of windage and friction, which 
have been considered together. From the retardation curve I. 
(with no field current), however, we can find the friction loss for a 
comparatively low speed where the air resistance is negligible, and 
if the friction loss be then taken as directly proportioned to the 
speed, a separation of these two losses is also arrived at. Asa 
matter of fact, it igi F 
come windage, a loss. or the power so expended is exceedingly 
useful for ventilating. . 

Fig. 4 shows the efficiency curve of a 1,000 x.v.a. three-phase 
alternator calculated on the above-mentioned lines. ! 

The wave-shape of an alternating E. M. F. is most readily furnished 
by the oscillograph; but where this instrument is not at hand, the 
arrangément shown in fig. 5 will be found v convenient, 
e ly as the only instruments required are a telephone and a 
voltmeter. The resistances в and В, are so regulated that the con- 
tinuous potential difference across в equals the instantaneous value 
of the alternating E.M.F. , 

If this ie the case, no current will be flowing throngh the tele- 
phone т, and consequently no sound can be heard. The revolving 
contact maker с is connected up in the usual way. 


Котлвя CONVERTERS. 


The efficiency may be easily arrived at by reading watts input and 
output. The alterpating-cvrrent side can be tested in the same way 
as an alternator or synchronous motor, according to which of there 
two machines it representa. If tbe latter, it is interesting to 
determine the power factor with varying continuous-current load, 
and therefore varying field current. 

The efficiency may also be obtained from the losses, which are of 
the same character as in an alternator. The armature copper loss is 
not equal to o?r, if o is the continuous current, and в the armature 
resistance measured from the continuous current side. ТЪе actual 
loss is equal on x x, where x depends on the power factor and number 
of phases supplying the machine for a three-phase machine at power 
factor unity x is about 53, and for power factor ‘8 x will be = 73. 

As rotary converters were dealt with very fully at a recent 
meeting, it is not proposed to discuss them again more fully in 


this paper, 
(To be continued.) 


CORRESPONDENCE. 


Letters received W 


Curious Effect on a High Pressure D.C. Generator. 


The commutator of a 75-Kw. 1,100-volt four-pole D.C. 
generator was being cleaned, the engine running at about 
full speed. The generator is separately excited, the two posi- 
tive brushes are connected together by a lead passing around 
the rocker ; the negative brushes are similarly connected. 
At the time one of the sets of brushes was lifted off 
the commutator, it was observed that the other brushes 
sparked violently. I examined the generator, and found 
that there was no field current on, and that the field 
switch was open at the time; yet it was possible, by lifting 


the one pair of brushes and advancing the brush rocker 
by 4 in. to cause the other brushes to spark badly. I 
measured the voltes at that point, and found that 60 to 70 
volts pressure was generated in about 15 seconds after 
lifting the one set of brushes. Observation was not con- 
tinued further, on account of the sparking. When the 
brushes were in the proper position for no load, no such 
effect was observed, although about 3 volts was generated, 
owing to residual magnetism. 

: G. H. P. Morgan. 
Barrow-in-Furness, 

September 18th, 1904. 


Studying the Consumer. 


Your leader on “ Studying the Consumer” commends a 
subject that might be very well carried further, as it is a 
matter of increasing importance with growing competition. 

The office methods mentioned and developments are 
doubt less the best means of attacking the problem, but if the 
experience of numerous station enginecrs could be gathered 
into a general fund of information, the labours of the 
* research " would be greatly facilitated. 

If one seta to work to serionsly consider the petty annoy- 
ances to which a consumer may be subjected the matter 
assumes quite a grave aspect. 

The question of fuses is always a plentiful source of 
trouble, and not infrequently switches fail to make contact. 
The impression is 80 strong that things go wrong generally, 
that the writer has known nnmerous cartes of consumers 


. gending down to the works in a high state of agitation or in 


a worse state of supernatural calm, to say that they have no 
light, without taking the trouble to see if the main switch 
is turned “ on." 

These cases of minor interruptions will go a long way 
towards destroying a reputation for general reliability if 
they are not systematically hunted down. | 

One gets too much into the habit of thinking that 
because a circuit is “ protected by a fuse, it will look after 
itself. As an example, one of the commonest sources of 
trouble is the twisting round of a lampholder on a fitting 
when cleaning it or a shade. This could be avoided by 
means of a set screw, or, better still, a touch of solder, ag 
so many otherwise serviceable fittings bave not metal enough 
in them to take a reliable set screw. With regard to fuses, 
they are too frequently made with absurd little screws with 
only a couple of threads to hold into a soft brass stamping. 
With alternating currente such screws will work looee very 
easily, and there is always a good chance of the ecrew falling 
out and getting lost when it is necessary to put in a new 
fuse, working by the light of a candle on the top of a pair of 
ste 


The things may not be directly under the control of the 
supply station, but it is common enough to state tbat 
* gwitch-holders" must not be used without eamples being 
approved, and it is usually done without any trouble. А. 
little pamphlet of hints on wiring, &c., might be sent to each 
consumer with his application form. 

Another cause of vexation is meters stopping or getting 
out of order. Some of this trouble might be overcome by 
studying more closely the conditions under which the meters 
have to work. Asexamples of conditions, one might mention 
vibration from traffic or neighbouring machinery, excessive 
dust, unusual temperature, or subject to momentary over- 
loads in the case of motors and arc lamps. Even at the 


- expense of the consumer, observations on the behaviour of 


different types of meters might lead one to more judicious 
selections in the future. 

With reference to “ elaborate ” methods of charging, we 
are only waiting fora happy means of making the system 
understood. Nobody complains that a printer is faddy 
and ridiculous because his charges are so variable. It is 
understood that the preparation expenses of setting up type, 
&c., are heavy, and that the actual printing is cheap. The 
printer's client, however, is able to say how many copies he 
wants. А quotation from a printer at so much for the first 
100, and во much for every additional 100, would be accepted 
as straightforward and reasonable, We have only got to 
present our oase to consumers in a similar light ; so much to 
provide the means of supplying, and so much to continue 
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doing eo. The meter records the equivalent of so many 
sq. ft. of printing, the demand indicator shows us how man 
aq. ft. per copy, we sell the first 100 for so much, or so muc 
each, and all after at а lower rate. We make a new contract 

. every half-year or quarter. Why should the consumer be 
mystifled ? 

There is just one other point. Suppose that the printer's 
client was not able to say what size his circular would be, 
that he might want to vary the size, would it be unreason- 
able for the printer to say, “ Under these conditions I must 
charge you at the rate of the largest one required; you see 
that I shall have to se& up the type for the largest, and it 
makes practically no difference to me whether I print from 
the whole, as se& up, or a part." Well, we must argue on 
similar lines, and base our charges accordingly. But we go 
one better, we say that you may add the smaller ones 
together, and we will charge you for the equivalent number 
of the largest. : 

The consumer has only to understand that our costa of pro- 
duction are similar to a printer’s, in order to see the reason- 
ableness of the charges, and he will soon learn how we arrive 
at our statement from the two measurements which he can 
take himself at any time. | ИР | 

After all, with these elaborate methods of charging, we do 
study the consumer very closely, and charge him the lowest 
possible price that the conditions of his supply permit. 

It is much to be regretted that accountants and other 
capable men are too apt to express opinions on this subject 
withont giving it their best attention. On the other hand, 
it is likely enongh that the engineers of the past have been 
a little too casual in matters of finance to command the 
attention that such a development may deserve. 

In ** Studying the Consumer,” we may arrive at a better 
understanding, but I really do not think that station 
managers use their Parliamentary powers in any more aggres- 
sive spirit than the ordinary business man when he is obliged 
* avail himself of the protection afforded by commercial 
aw. | 

J. Rutherford Blatkie. 


Streatham Till, September 19¢h, 1904. 


Value of Education. 


Without wishing in the least to contradict ** University 
Lecturer's" views as expressed in the current issue of the 
ELECTRICAL REVIEW, or to minimise the value of the 
* money value of education curves of the American Insti- 
tution, published a week ago, yet there is ап old English 
saying to the effect that there are three generations 
between porridge and porridge.” This has probably some 
truth in it, and likely enough is founded on observation 
extending over many centuries, Perhaps there is а natural 
law, like the convection currents in heating water ? 

Does not also Andrew Carnegie tell us in his Empire of 
Business that the leas start a man gets in life the better 
for him? Yet his actions contradict this and favour 
edacation. 

Ав а lecturer in a London Polytechnic I have seen men 
physically quite unfit turn out four or five nights а week to 
attend classes. These resemble A’s case probably. Further, 
London University puts a premium on this sort of thing by 
offering a degree to candidates attending a course of evening 
lectures, At the same time I think they ought to organise 
а pension scheme to assist those who break down under this 

ordeal, ` 

Yet Mr. Jacks, LL.D., an ironmaster, says all his success 
is due to education, and states that he studied nightly 
theology, mathematics, and four or five languages. He 

omits to state, however, whether he attempted to pass exams. 
in these subjects, which is, of course, a different affair. 

Personally, after doing a hard day's work, I could not, 
with profit to myself, attend evening classes for more than, 
say, two nights a week. | : | 

Again, Sir William Ramsay, referring to British manufac- 
turers, is reported to have said “ that we are more scientific 

than the Americans, but lees so than the Germans," 6. 9., а 
B.Se. degree here should have a greater value than in 


America, but less than in Germany. My experience of 
Britain and Germany does not tend to confirm this. - 

Perhaps some others interested can throw some light on 
this question. To me it appears that if а man bas a very 
evcephonal scientific training, he may get a situation at 
£200 а year in а works ; for an ordinary graduate there is 
demand, and the degree has very little, or no, money 
value. | | 

Sir William Arrol has also stated that he has tried D.Sc.’s 
and graduates in his works, and apparently does not believe 
in scientific training, for his class of work at any rate. And 
Sir William is a good type of the successful engineer in this 
country. ; ; . 
Graduate. 
September 19th, 1904. 


Unfair Competition. 


I have read the letter of ** Educated Mechanic " and Mr. 
Geo. Barham with interest, and can endorse the former's 
remarks, Like him, I am unfortunate enough to have been 
out three weeks, and am rather an exception in tbis country 
—that is, a book-keeper (vulgarly known as “ clurk ”), with 
commercial and technical education, holding London 
Chamber of Commerce certificate (senior) for book-keeping, 
and also certificate for workshop practice from a technical 
institute. In spite of stating theee qualifications when 
answering advertisements, my letters receive as good an 
answer as if I stamped and threw them into the street. I 
have only had to leave places through sheer misfortune, 
being very lucky in getting into those that go on for a while 
and then dissolve into water. | | 

I до not answer advertisements like Мг. Barham suggests, 
but always ask them to favour me with an interview if my 
application is successfal; and if these delusions do not 
answer after three days, I know my letter has been deposited 
in the W.P.B. | 

Again, the advertisers are very much to blame, as some 
of them are most vague, and others do not ask for refer- 
ences, but merely say state age and salary expected." In 
Germany, clerks are first given a certain time in the 
shops, and then in the office, and just lately I have had 
three years in a small shop, besides being in the office and 
stores. 

. Is technical and commercial education really wanted in 
this country, and is not the tendency to pay as little as 
possible to the clerical staff? In America and France book- 
keeping is far more thought of than here, especially in the . 
former country, and the books in this country are generally 

considered of the least importance in running businesses. 

One has only to look through the various trade failures, 
which will confirm my statement. 
| Disgusted Technic. 


Mr. Barham's letter refers to wiremen, engineers and 
jointers. Before I reply to that gentleman’s letter, will he 
kindly see his way clear to state what rate of wage wireman 
he refers to? also is it an electrical engineer ? and last, but 
not least, a cable jointer that is used to all classes of cable ? 

If Mr. Barham will not think it tedious to read and reply, 
I will be grateful. | | 

Reader. 


„H. J. S., Chatham.— The Wireman's Examination is 
held not in London alone, but in local centres wherever the 
Preliminary Examination in Electric Lighting is held. 
The Wireman's Examination is open to those who have 
passed the former in the same year, and is concluded in one 
évening. Full particulars can be had from the City and 
Guilds of London Institute, Gresham College, London, E.C. 


INFORMATION WaNTED.—A correspondent asks whether 
the Kohinor Lamp Оо, is still in existenoe.—Eps. E. R. 
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THE LESLIE WALKER INSTANTANEOUS 
FIRE DETECTOR. 


Ws have bad introduced to our notice an exceedingly simple pro- 
tective device against fire, which the makers claim to be thoroughly 
reliable, and capable of meeting the diverse conditions of situation 
and temperature variation, to which such devices are subject. 

The fire detector consists of a glass tube (see figs. 1 and 2) charged 
with mercury and with the air exhausted, so that a vacuum exists in 
those portions of the tube not occupied by mercury. This entirely 
prevents oxidisation or other interference with the contente. 

The tabe is arranged with a long bulb portion containing the 
mercary, connected at_one end to a compensating chamber, through 


PLATINUM CONTACTS 


Fic. 1.—D1aaram SHOwING MERCURY Tose. 


& compensating tube, and at the other end terminating in a contact 
tube containing two platinum contacts. The lower contact is 
immersed in the mercury, and the upper one, under ordinary cir- 
cumstances, is a short distance above its level in the contact tube. 

This apparatus is enclosed in a suitable case for fixing to the 
ceiling, the contacts and section of tube between them forming part 
of an alarm-bell circuit, combined, if necessary, with an indicator 
board, where many apartments are protected. 

In operation, during normal rises of temperature caused by 
atmospheric changes, the lighting of gas-jets, stoves or fires, &c., 
the mercury in expanding fiows up the compensating tube into the 
chamber above, surface tension "preventing its rise in the contact 
tube. Inthe event of ап abnormal rise of temperature, the restricted 
section of the compensating tube prevents all the expanding mercury 
from passing up the latter, and a portion of it is immediately 
forced up the contact tube, closing the bell circuit by connecting 
the platinum contacts. 

In the case of & smouldering fire, where the rate of increase of 
temperature would probably be normal, the mercury flows into the 
compensating chamber until the latter is full, when it is forced up 
the contact tube, giving an alarm. This chamber fills at 150° F., 
or other pre-arranged temperature; the compensating tubes are 
varied in size, so as to withstand any rate of increase, so that any 
conditions, no matter what the normalrate of increase may be, 
can be satisfactorily dealt with. Accidental 
breakage of the tube would result in the 
mercury being immediately forced up into 
the vacuum existing in the contact tube, 
and so giving an instant alarm. 

. Before putting in a detector, tests are 
made, and the normal rate of increase per 
minute determined ; а detector which will 
withstand about four times this amount 
is selected, so that а considerable factor of 
safety is left, and the occurrence of false 
alarms is avoided. 

: Before leaving the makers, these instru- 
ments are numbered and tested, records 
heing kept of the respective rates of 
increase in degrees per minute, toa tenth of 
a degree, that they will withstand. 

Several of these iastallations have been 
satisfactorily working forsome 8to10 months 
past, test installations having been put up in 
America and on the Continent. Ata recent 
demonstration in the Essex Hall, which 
hae an area of some 2,000 sq. ft. and con- 
tents of upwards of 50,000 cb. ft., a detector fitted in the dome of 
the building, 46 ft. above floor level, gave an alarm within 10 
seconds of the burning of a newspaper in the hall, and we can vouch 
for similar results in the case of offices similarly fitted and tested, 
and at the company's headquarters, 34, Hatton Garden. 

Several well-known authorities have reported favourably on the 
device, and its exceptional features will, no doubt, receive due recog- 
nition in the near future. 


——— == 


THE ECONOMICAL EFFECT OF GOOD 
VACUUM. 


Ix his paper read before the Institution of Mechanical Engineers 


some two years ago on tests with the engines at the Durham Oollege 


of Science, Prof. Weighton dealt especially with the question 
of the economy of vacuum. As this question has come so much 
to the front of late, it may be worth while looking back at the 
paper mentioned. 

The test engine, it may be remembered, is capable of a good deal 
of variation in its arrangements. In this particular engine the 
arrangements were made for triple expansion with 7-in., 104-in., and 
164-in. cylinders, a boiler pressure of 150 Ibs. and а cut-off in each 
cylinder at 104 in. of the 18-in. stroke. The engine ran on a brake, 
and all speed variation was, therefore, due to variation of vacuum, 
the brake being unchanged. In getting out resulte, all figures were 
reduced to a basis of 120 revolutions per minute. | 

The best results in steam per horse-power-hour, both indibated 
and brake, were obtained at 26 to 28 in. of vacuum, bat, with а 
vacuum of 20 in,, only the benefit of hotter feed over-balanced the 
loss due to the poor vacnum. We are thus called on by the 
Professor to agree to vacua of 20 in., but we by no means agree with 
his reasoning, because there are so many losses of heat about a steam 
plant, that if one source of feed beating be employed, another must 
be rejected, and we cannot do the things that we would, for our 
total waste heat is so many times the amount of heat utilised. 

The Profesor finds that the cooling effect of good vacuum 
extends right through the engine to е first cylinder, and this 
admits more steam per stroke with а high vacuum than with а low 
one, The mechanical efficiency of the engine appears unaffected. 
A 20-in. vacuum more or less, according to the engine, is recom- 
mended, the higher vacua to go with the greater number of 
cylinders. 

Nine trials were made in all, with vacua from 0 to 28:18 in. of 


mercury. 

The figures and diagrams are usefal if not unthinkingly employed. 
We would not stickle for excessive vacuum at the expense of too 
much cooling water, or at the expense of too high an eirpump 
speed. What we do like to see is the power to obtain a vacuum of, 
вау, 14 Ibs. that will not fall below 12 Iba. if the engine be left stand- 
inganhour. Then, if these results can be got by proper attention, 
one would say, out down the water supply and reduce the air-pump 
speed until the vacuum is as poor as is desirable, remembering that 
a few degrees saved at the hotwell feed supply may, after all, be of 
less account than the Professor assigns to them. 

But our experience is that a poor vacuum usually accompanies an 
excessive water supply and au altogether unnecessary air-pump 
velocity. This is the mischief of the separate or independent con- 
densing plant, that it gives the young engineer the power to 
improve the vacuum by excessive air-pump action, to the neglect of 
careless leaks of air that would very soon call for remedy if the air 
pump only ran stroke for stroke with the engine it serves. These 
independent condensing plants are somewhat of an exotic and are 
responsible, in a sense, for much careless steam-plant handling. 
Rather than seek for bad joints in exhaust and injection pipes, one 
finds over-driven air pumps, and almost cold hotwell discharge, 
both the immediate result of bad maintenance. 

The paper shows that a 26-in. vacuum was accompanied by a 
B. H. P. of 711, as against only 66:0 for a vacuum of 20:4 in., so that 
it might easily happen that the better vacuum would render un- 
necessary the use of two engines, and where one engine will do the 
work of two very much underloaded engines, the economy is great. 


Еа. 2.— Fm DzeTEOTOR, Врв PaxzL REMOVED. 


We admit this is incidental only, but it is not unknown. We have 
before us an example where sometbing of the sort might easily 
occur. 

A steam plant must be taken as a whole, and the cases womid 
probably be few where any economy resulted from reducing а good 
26-in. vacuum to 20 in. Alone the engine might show better results 
if credited with the heat it regained from the hotwell. But in the 
coal bill, we think the reverse would be usually exhibited, and even 
if there is not much to be saved by a high vacuum, there is a certain 
moral value in it which is a satisfaction to а decent engine-room 
staff, for it is an indication of their ability and fitness for their 
work, and we should generally expect to find the best vacuum where 
the engine room was the tidiest and clexnest. 


———————— HH 


The Cable Conference.—It is reported that Sir Sandford 
Fleming will represent Canada at the Cable Conference, which is 
to be held in London in November. 


— — 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING SEPTEMBER 92ир, 1908. WEEK ENDING SRPTRMBER 20TH, 1904 


Alexandria .. 52 .. Value 278 Alexandria .. és . Value £76 
Amsterdam .. iw s .. 100 Amsterdam .. Vs x E 25 
Antwerp " 5% 25 Auckland. Elec. trams.. .. 8,000 
Auckland .. 181 Bangkok oa 25 ws 45 
Bangkok .. ve s . 141 Bombay  .. oe же .. 2,578 
Buenos Ayres, Teleg. mat. .. 240 Calcutta’  .. “+ T . 2165 
й б Teleph. cable.. 180 Н Blec. machinery .. 6 
Caloutéa ee ee ee ee 494 Cape Town. Cable ee ee 2,189 
10 Teleg. wire .. 1.350 i Teleg. mat. . . 2,118 
wa ee ee 318 Christiania ee ee ee ee 19 
mbo `. 28 Colombo. Elec. machinery .. 60 
an ee ee ee ee 1,206 »* Teleg. mat. ее ee 68 
e Flectric cable .. ee 1,478 Copenhagen Vs ө: $$ 18 
Eaat London T "m “a 15 Delagoa Bay A 

Fremantle . " p 23 urban s m . 1214 

Hamburg .. ee Vs . 95 M Teleg. mat. .. „ 37 
99 Teleg. mat. ee ee 855 East London ee ee ee 16 
Hobart bs s is ia 85 Fremantle .. s zs .. 146 
Hong Kong. T "m зё 95 Gibraltar. Elec. machinery .. 89 
Malte. Teleg. instruments .. 140 Hamburg. .. ES es аа 28 
Melbourne ee . ee oe 900 Hong Kong oe ee ee ee 164 
Moutreal.. a a . . 177 Karache. Elec. cable .. sé 68 
Oporto. Elec. cable. oe 725 Madras vx es ee PP 71 
Teleph. mat. .. s 46 5s Elec. machinery sä 86 
P ee ee oe ee 87 Malta.. ee ee ee ee 26 
Port Elizabeth  .. "P . 410 Melbourne .. es 2% .. 966 
goon oe &% T 1 ú Teleg. mat. .. 9 20 
Ra@ario ae n э - 99 Montreal .. $e $a T 87 
Rotterdam .. 9 vs ee 15 Nagasaki. Klec. machinery .. 374 
^ Telf wire .. is 12 та Elec. cable .. . . 181 
St. John's, N. F. 52 | Ostend .. 2. . 60 
St. Petersburg .. T . 300 » Elec. instruments. 90 
Shanghai ee ee ее oe 53 Penang . ә oe oe oe 1:0 
Singapore ee ee ee ee 820 Port Elizabeth e ee ee 90 
Spegia ee .. 863 Rio Janeiro, Teleg. mat. oe 185 
Stockholm .. ө» 82 88 Rotterdam .. x us . 218 
5 eleg. wire 32 " Teleg. wire .. э 18 
Suez .. 8 АЕ МА 10 иеп Е 18 
Sydney z T “ә .. 529 St. Lucia 85 
70 Elec. cable " .. 4,980 Saigon 44 
Shanghai ° 35 

ngapore ЕР du РЯ 

» Elec. cable .. .. 1,890 
j Teleg. mat. .. a 10 
Bydney ss T T . 216 
T Elec. traction cable .. 2,900 
Trinidad... ae a Ре 96 
Vera Cruz .. - is. a 10 


Total 12,968 Total . 218,100 
Foreign Goods Transhipped. 


Barbadoes. Teleph mat, Value £34 Calcutta Elec. goods .. Value £14 
Madras. Elec. appar. .. .. 11 Durban. Elec. goods .. . 83 
Melbourne. Elec. appar. ex 19 Sydney. Elec. lamps .. we 96 
Bydney. Elec.lamps .. .. 800 Wellington. Elec. goods . 0 


Motel . £94 . Total .. £138 
Educational Notices.— We have received from Dr. R. 


Mullineur Walmsley, principal of the Northampton Institute, 


Olerkenwell, a copy of the announcements of classes, &c., for the 
1904-5 Session. The day classes in Mechanical and Electrical 
engineering, extending over four years, are referred to in detail. 
The evening classes in Electrical Engineering have been remodelled, 
and the complete course now covers five years. In the Mechanical 
Engineering Section, full evening courses for automobiles, their 
design, oonstruction and working have been arranged, and the 
courses in Structural Engineering have been remodelled. The 
syllabus, which consiste of some 260 odd s, contains, as usual, 


‘photographs of various departments. Intending students in Elec- 


trical and Mechanical] Engineering should hasten to see this publi- 
cation, as the evening courses and classes in those sections will begin 
on Monday next, the 26th inst, and the day courses in Engineering 
start on Monday, October 3rd. 

The Birkbeck College, which has now completed 81 years of 
educational work in the metropolis, commenoes the new session on 
Monday, October 3rd, when Dr. J. E. Mackenzie will give the 
opening address at 7.30 p.m. The College has added considerably 
to ite appliances in recent years, and the physical, chemical, biole- 
gical, and metallurgical laboratories are well equipped. 

Prof. A. Jamieson, M. Inst. O. E., of Kelvinside, Glasgow, has sent 
us particulars of his courses of tuition in electrical and mechanical 
engineering by correspondence ; students are prepared for exami- 
nations and situations by this means. 


Exports of Electrical Machinery.—A slight increase 
is noticeable in the exportation of electrical machinery from this 
country, the shipments during August last being returned at 
£42,380, bringing up the total for the first eight months of the 
year to £306,729, as compared with £295,853 in the corresponding 
period of 1903. . | 


Calcium Carbide Manufacture in Ireland.—Some 
works for the manufacture of calcium carbide have been established 
at Askeaton, Co. Limerick (а town which, by the way, the Limerick 
press describes as having gone to the dogs). A millon the River 
Deel has been rebuilt, and the water power of theriver is utilised to 
drive a 800-H. . turbine which has been installed, and which is con- 
nected by belt to a generator of 3,000 amperes capacity at 100 volts, 
running at 480 r.p.m. Two electric furnaces of the Bastick " 
improved type have been erected. Raw material is stated to be 
very plentiful in the neighbourhood, and is found at an average 
depth of. 6 in. from the surface. Kilns have been erected adjoining 
the mill for roasting the limestone. The works are situated on а 
site of about 30 acres. Mr. Joseph Bastick, late of Liverpool, designed 
the whole of the scheme and supervised the erection of the plant 
for Messrs. Hewson & Оо., the proprietors, who have, оп the com- 


pletion of the work, retained him as their resident consulting engi- 
neer. Amo other work carried out. by Mr. Bastick is a 
water-power plant atiSettle, steam plant at Chatburn, Lancashire, 
steam plant for the Birmingham Carbide Co., Ltd., and a gas plant 
for the United Alkali Co., Ltd., of Widnes. 


Catalogues and Lists.—A very full catalogue of electric 
heating and cooking apparatus has been issued by the Ввгтіви 
PaRoMETHEUS Company, LTD. of Kingston-on-Thames. There 
are about 400 different patterns listed, the new designs in- 
cluding highly - finished hand - beaten copper jugs, antique 
copper jugs, brass kettles, kettle-stands in wrought-iron, polished 
brass, oxidised silver, new copper, nickel plated and silver plated 
kettles, egg-boilers, vegetable dishes, food warmers, bath 
heaters, immersion heaters, bed warmers, sterilising apparatus, 
drying ovens, soldering irons, and a variety of other things of a 
like nature. The restaurant section comprises every article necessary 
for high-class buffets and hotels, and certainly is a most complete list 
which should be useful to caterers. In the flat-iron section, the 
construction of the various articles is gone into in detail, and over 
20 different patterns of irons are listed suitable for dry cleaners, 
laundries, clothing factories and general domestic purposes; flat-irons 
are also included, and also ironing machines. The convector section is 
very complete, 35 different types appearing, the particular features 


Еа. 2. 


Fia. 3. | Fra. 4. 
PROMETHEUS Егвотвіс Heatima AND COOEmd APPARATUS. 


and advantages of “ Prometheus” goods being stated. Fig. 1 shows 
an illuminated convector which is made in hand-beaten copper, and 
is very suitable for entrance halls and rooms with dark oak 
panellings; it is made in another style of similar construction, but 
in armoured iron. Fig. 2 shows one of the many forms of soldering 
irons. Fig. 3 illustrates a serviceable 14-pint brass kettle which 
takes 9 minutes to raise 1 pint of water from 60° F. to boiling-point. 
A Jersey can in brass appears in fig. 4. The other device shown 
(fig. 5) is а flat- iron for domestic use, weighing 2 Iba, and consuming 
only 120 watts. The British Prometheus Co. have recently extended 
their premises, and among the advantages thus obtained will be the 
ability to give prompter delivery. 

The CaxBRIDGE SorgwTIFIO INSTRUMENT Co., LTD, has issued a 
new and revised catalogue (No. 25) of instruments for Technical 
Thermometry, describing electrical resistance thermometers, thermo- 
electric thermometers, continuous temperature recorders, eleo- 
trical resistance furnaces, &c. The information is clearly set out, 
prices, code words, and a number of sectional drawings and curves 
appearing. A loose list which accompanies the catalogue gives the 
names of some of the users of the Cambridge Oo.’s electrical instru- 
ments. This list remindsone of the importance of the subject of 
temperature in many of our industries, and the names given are а 
ү that progressive firms are giving the subject their attention. 

e Cambridge Co. will send a copy of the list to anyone applying 
to them at their works, Carlyle Road, Cambridge. 

Messrs. W. C. YurLLE & Co., of Tradeston, Glasgow, are send- 
ing ont circulars relating to their Tetrad trolley ears, which dis- 
pense with the use of solder; it is claimed that trolley wire 
suspended by the Tetrad ears will outwear three renewals of wire 
suspended by soldered ears. 


лаал а a {1 
494 THE ELECTRICAL REVIEW. Vol. 55. No. 1,400, ВиртЕмвав 23,1904. 


We have received a сору of a new catalogue issued by the SUN- 
BEAN Lamp Co, Ltp, of Gateshead-on-Tyne. It is divided into 
two sections, A giving illustrations of new types of lamps, and 
reduction of prices of old ones; high and low voltage incandescent 
lamps of various sbapes and styles are shown, aleo high О.Р. lamps. 
Section B" is devoted to some serviceable and regular lines of 
electric light fittings and accessories, such as lampbolders, tumbler 
switches, cut-outs, ceiling roses, fuseboards, ball fittings, iron 
shades, wall plugs, ironclad switches, &c. The works were recently 
extended in order to cope with the increased demand for Sun- 
beam lamps. The company will forward copies of the catalogue on 
receipt of application. 


Concert.—To-morrow, Saturday evening, a concert is to 
be given by the Robertson Electric Lamp Makers’ Football Club, 
in the dining hall of Brook Green Works. The concert commences 
at 7.30 p m., and Mr. C. Wilson is to take the chair. 


Power Plant for Oil Works.—The British Electric 
Plant Co., Ltd., of Alloa, have been awarded the contract for three 
electric generators of 250 н.р. each, for Messrs, James Ross & Co., of 
Philpstoun oil works. 


Work men’s Compensation Case.— Messrs. R. W. Black- 
well & Co., the contractora to the Lancaster electric tramway 
extension, were the respondents іп a workmen's compensation care 
at Lancaster County Court on Friday, in which the plaintiff was 
Alfred Norman, a labourer belonging to Lancaster. The facts 
showed that Norman bad only been employed for 10 days, at 5d. per 
hour, when he met with the accident. Но had been sent to the 
goods station of the London and North-Western Railway to unload 
the arms for the overbead wires, and found the work of getting 
them out of the wagon too much for one man. He applied for 
another, and was told one would be sent. While at work he felt 
his back crack and fell unconscious. He was taken to Lancaster 
Infirmary, and was under treatment for strained muscles of the back 
from July 20th to August 9th. Finding himself unfit for work, 
he claimed 128. 74d. per week compensation for permanent 
disablement. His Honour, after heariog the evidence, said, prima 
facie, there was no case, because the accident must be on the works 
of the employer in order to make him liable. Dr. Muckalt con- 
tended that the works of the “undertaker” were the streets aud 
the station, to which the materials for doing the work came. The 
employers were joint occupiers pro. tem. His Honour failed to see 
how а goods station could be called the works of the employer. 
Dr. Muckalt quoted the case of & bargeman drowned in his 
employer's dock, but his Honour eaid there was a material difference, 
the dock belonged to the employer. Mr. Peace replied with 
references to Francis v. Turner," and Wright v. Whitaker,” and 
bis Honour said the case could not be argued ; а man injared while 
at work in a railway station, unless be was in the employ of the 
railway company, did not come within the four corners of the Act. 
There was no case, however hard it might be. 


British Trade Abroad.—In the course of a lengthy 
letter on ' German Trade Expansion and British Consuls,” 
" Anglo-Italian” writing to the Times from Florence, makes a com- 
parison of German and British Consuls. He says:—''The German 
Consul can tell you pretty well everything that can be known about 
German products and manufacturers, from tbe electric conductivity 
of a particular wire made in Berlin to the analysis of Westphalian 
coke. For trade purposes there is no comparison between such а 
man and the average British Consul. The latter is almost invari- 
ably courteous, obliging, well educated, and, in fact, a gentleman, 
but he is tbe very last man to be mixed up in trade. If he is not a 
retired Army officer, he is a civilian without any commercial 
training, and he must necessarily be left hopelessly behind in a race 
for trade with his German confr?re." | 

A report by tbe British Consul at Riga goes to show tkat there at 
any rate, we stand very well indeed in competition with tbe Germans. 
Mr. Woodhouse rays that the United Kingdom's proportion of the 
import trade into Riga '' had incressed from 37:8 per cent. of the 
whole in 1898, to 5577 in 1902, while Germany's share, in spite of 
all the efforts of her merchants, had fallen from 33:2 to 27:0 per 
cent. in the same period. The British Isles hold the first place in 
inports and exports, the latter amounting to £4,622,000 out of a 
total of just under 10 millions sterling." 


Installation Contracts.— Messrs. Duncan Watson and 
Co, bave secured the contract for the electric light installation at 
Holloway Prison. The whole of the work is being carried out in 
steel barrel, efficiently earthed, and with a complete system of 
underground concentric armoured cables between the various 
buildings. The current is taken from the Islington Vestry at 200 
volts, and on the premiees it is transformed down to 59 volte for the 
safety of the inmates. The same firm bas also secured the order for 
the equipment of two complete factories for Messrs. Du Bois, Ltd., 
one at Salford and the other at King's Cross The contract com- 
prises over 20 motors (from 25 K. P.), about 50 arc lamps, and consider- 
ably over 100 incandescent lights. The work is being carried out to 
the new Institution Rules. Messrs. Duncan Watson also have in 
course of completion several large installations, amongst which 
cud ds Chapel, Crouch End, and St. Saviour's Presbytery, 

iswiok, . | 


Oil Separators.—Among а large number of contracts at 
present in the hands of Baker's Patent Appliances Oo., Ltd., of 
Scarborough, for oil separators, is an order for eight separators for 
the London County Council, each for 37,000 1bs. of. steam per hour 
(ordered per Messrs. John Musgrave & Sons, of Bolton); also tbe 
following :—Two separators for Bradford Corporation, each fcr 


about 30,000 Ibs. of steam per hour; one separator for Johannes- 
burg, for 13,500 lba. of steam per hour; one separator for Hong 
Kong, for 7,000 lbs. of steam per hour. All the foregoing were 
ordered by Messrs. Musgrave & Sons. The firm is also engaged upon 
two oil separators for the Central London Railway, each for 
80,000 Ibs. of steam per hour, ordered per Messrs. Cole, Marchent and 
Morley; one separator for East London Harbour Electricity Works, 
for 27,000 lbs. of steam per hour, per the Allgemeine Elek- 
tricitiits Gesellschaft; one oil separator, for 7,500 Ibs. of steam per 
hour, for Messrs. Hick, Hargreaves & Oo. ; two separators for Hornsey 
Electricity Works, per Messrs. John Spencer, Ltd., of Wednesbury ; 
one separator for 1,600 lbs. of steam per hour, for Messrs. Tangyes, 
Ltd., Birmingham ; and many others for colliery and other use. 


Maund v. Loughlin.—At the Manchester County Court, 
on 16th inst, Albert Maund, electrical contractor, Corporation 
Street, Southport, апей J. A. Lougblin, mechanical engineer, Mount 
Broughton, Higher Broughton, Manchester, for £41 11s. 10d., for 
fixing apparatus for a safety device on the overhead trolley system 
at Oldham. There was a counter-claim for £41 17s. on the allegation 
of unskilful work. Defendant, the assignee of a patent for a safety 
device, approached the Oldham Corporation in 1902, and arranged 
that half a mile of the tramway system should be fitted with the 
device. It was arranged that the plaintiff should supply the appa- 
ratus, which served the double purpose of intercepting any falling 
telephonic or telegraphic wires, and in the case of a breakage of the 
trolley wire, carried the current to earth. Plaintiff was to be paid 
by defendant for the cost of the materials and working expenses, 
and also 15 per cent. of the profits. The trial was not successful, 
owing to the fact that insulators һай not been fixed between the 
guard wire and the bracket supporting it, but plaintiff contended he 
was not responsible for the omission. His Honour Judge Parry, 
looking through the correspondence, found that the defendant bad 
repeatedly pressed for payment of the account, and after two years 
suggested that he had a counter-claim. The whole work was of an 
experimental character, and everybody was wise after the event. 
It was not the fault of the plaintiff if the scheme was not successfal. 
He was of opinion that defendant was liable to pay the plaintiff 
for the work done, and he found for the plaintiff, with costs, and 
dismissed the defendant's counter-claim. 


Trade Announcements.— Messrs. Cecil Hodges & Co., 
of Finsbury Pavement, E. C., have appointed Messrs. W. G. Morri- 
son & Co., of 59, St. Vincent Street, Glasgow, as their sole agents 
for Scotland; Mr. James Gray, of Glasgow, no longer represente 
them for that district. Messrs. Hodges are just issuing А new cate- 
logue, fully illustrating and describing their various types of instru- 
mente, switches, &c. 

The London Electric Wire Co., Ltd., bave appointed Mr. David 
Alexander, 43, Mains Street, Waterloo Street, Glargow, as their 
representative for Scotland. The company has just issued a revised 
price liet of flexible cords, and flexible cables for dynamo and motor 
connections. a 

Messrs. F. A. Glover & Co., Ltd., electrical and mechanical engi- 
neers, owing to increased business, are, on September 24th, removing 
to Vine Street, E.C. (off Roseb»ry Avenue). 


Strike.—A strike is in progress of 250 men employed at 
Met:srs. Graham, Morton & Co.’s engineering works at Leeds. The 
cause of the trouble seems to be the engagement by the firm of a 
non-union man. The firm absolutely insiste on baving a mixed shop 
the same as other large boiler shops in Leeds, and is engaging men 
to fill the vacant places. Mr. Graham “ reserves the right to main- 
tain his own butinees without any interference on the part of the 
men,” and in this attitude he has our entire support, and the sym- 
pathy of all who are concerned with the best interests of manufac- 
turiog in this country. А 


For Sale.—The G. P. O. is inviting tenders for the pur 
chase of old Post Office stores. 

The Leicester Corporation invites offers for about 900 yards of 
temporary tramway track. See our advertisements to-day. 


Bankruptcy Proceedings.—At the Leeds Bankruptcy 
Court, on the 12th inst., the case of J. W. Hunter and A. Clapham, 
trading as The Yorkshire Motor Car and Electric Engineering 
Co,“ again came forward. The liabilities were £2,415 Os. 1d., the 
deficiency being £1,367 14s. 8d. Bankrupts commenced business 
in January as electrical engineers and motor-car dealers. Olapham 
was an electrical engineers manager, but it was not stated what 
Hunters occupation was. Clapham alleged that Hunter bad 
absconded with goods and money. Under these circumstances the 
examination was adjourned sine dis. 


Liquidations.—The following letter has been received 
regarding a note which appeared on p. 457 of our last issue :— 

We notice & paragraph in “ Business Notes” in the ELxcrRICAL Review that 
the Crypto Works Co., Ltd., has resolved to wind up voluntarily, and should be 
glad if you would inform your readers that this company bas no connection 
whatever with the Crypto Electrical Co., as the electrical department was 
bought and transferred to 8, Tyers Gateway several months ago, 

THe CRYPTO ELECTRICAL Co., 
Cecil R. Shaw. 


Under the compulsory winding-up order, made last March, against 
the Electric Timber Seasoning and Preservation Oo., Ltd., Mr. Н. 
Brougham, Official Receiver and Liquidator, has now issued bis 
report to the creditors and sbareholders. The statement of affairs 
shows unsecured debts, £3,896 12s. 1d.; loans on debenture bonds, 
£4,948 58. 7d.; and preferential claims, £151 198. 11d., a total 
indebtedness of £8,996 17s. 7d. The assets are returned at £10,402 
бе. 5d., and consist of stock-in-trade, £50; machinery, fixtures, and 
fittings, 6200; patente, 610,000; and good book debta, £152 66. bd. 


— a Сааса ааа а т ы ы алы лалы ы лы >>>» == A I TS E — MEM CEP CLASES CN TEED 


Vol. 55. No. 1,400, Вертимвив 23, 1904] THE ELECTRICAL REVIEW. 


495 


The account with tbe contributories discloses a deficiency of 
£105,780 12s. 14. Mr. Broughton reports that the company, which 
was promoted by the Founders’ Syndicate, Ltd., was incorporated 
on April 10th, 1899, with a nominal capital of £150,000 divided into 
150,000 shares of £1 each, 60,000 of the shares being 6 per cent. 
cumulative preference aud the balance (90,000) ordinary shares, 
The company was formed for the purpose of acquiring che British 
patent rights in the Nodon-Bretonneau process of seasoning and 
preserving timber by electrical agency, and to commercially 
introduce the process into the United Kingdom. The qualifi- 
cation of the directors was the holding of 500 shares of the com- 
pany, and their remuneration was fixed by tbe artieles of asso- 
ciation at £200 per annum, with an additional £100 a year to the 
chairman. They were, further, entitled to one-tenth of the surplus 
profits available for distribution in each year after 6 per cent. had 

en paid on the 5 and ordinary shares. No fees had, 
: however, been paid to them. Under the purchase agreement, 
which was made between the Founders’ Syndicate, Ltd., who were 
the vendors, and {Һе company, the purchase price was fixed by the 
promoters and vendors at £100,000, and was satisfied as to £11,307 
in cash and £88,693 in fully paid ordinary shares. The preliminary 
expenses were paid by the Founders’ Syndicate, Ltd., with 
the exception of the stamp duty on the purchase agree- 
ment. The syndicate acquired the English rights from a 
French company for £6500 in cash and £43,500 in shares. 
It therefore made a nominal profit of £4,807 in cash and 
£45,193 in sbares on the sale to this company. A prospectus 
was issued, and as a result some 28,000 shares were subscribed for. 
Upwards of 9,000 of these shares have bsen forfeited for non- 
payment of calls. The working capital at the disposal of the com- 
pany on its commencing business was about £3,500 after payment 
Of the part-purchase price. The company acquired a lease of land 
at Chariton and erected buildings thereon costing between £5,000 
and £6,000. A jetty adjoinirg the works was also erected costing 
£700. To provide working capital for current expenses, cash 
advances were made from time to time by the direc'ors aud their 
friende, which, at the date of the winding-up order, amounted to 
about £4,948, and in respect of which debentures were issued 
charging all the assets of the company. No receiver had 
been appointed, the debenture - holders being treated as 
secured creditors in the liquidation. The directors also endea- 
voured to re-issue the cancolled shares, but without success. 
Very little trading, however, was done, and a large amount of the 
company's capital was spent in experimental work. The failure of 
the company is attributed by the directors to the want of working 
capital. The unsecured creditors (£3,896) are principally ordinary 
trade creditors and creditors for cash advances. The patents of the 
company are valued by the directors at £10,000, but it is extremely 
doubtfal whether this amount will be realised. The books of the 
company have in recent years been most imperfectly kept, aud it 
is impossible to ascertain the result of the company's trading. 


Robertson Electric Lamps Fire Brigade.—4At the 
Crystal Palace on Saturday last the competition for the champion- 
ship of tbe private fire brigades of the United Kingdom was held. 
Brigades from Manchester, Leicester, and other parts of the king- 
dom took part. Theteams consisted of five men from each brigade, 
who had to don hats, coats, aud belts, and then ruu out five 50-ft. 
lengths of hose coiled up, turn on the water, and strike two targets 
which were placed about 200 ft. away. The Robertson Electric 
Lamps Brigade tied for first place, doing the drill in 70! sec., whilst 
other teams ranged from 76 up to 98 sec. In all 18 brigades took 
part in the competition, во that the Robertson Brigade may con- 
gratulate themselves on the smartness of their performance. 


Smoke Nuisance.—The Scarborough Electric Supply 
Co., York Place, was summoned the other day for smoke nuisance. 
The magistrates said that they were satisfied the company had done 
everything reasonable to alleviate the nuisance, and therefore the 
case would be dismissed. 

Book Notices.— Hawke's Maximum Telegraphic Cyphers. 
Framed specially to conform to the regulations of the Telegraphic 
Conference (London), 1903, providing 640,000,000,000 pronounce- 
able code words. Price £1 10s. Mr. W. H. Hawke, the compiler, 
who is also author of the Premier Code and supplements, &c., will, 
he states, save the users of his system 50 per cent., and also “the 
real position is that firms not availing themselves of the system 
are paying fully double the cable rates of those who do.” 

As, according to our opinion, the value to the public of 
a code system generally hinges upon the financial benefit 
to be derived therefrom, we deal with this aspect of the 

uestion only. As far as errors are concerned, the public 
find that cable and telegraph companies generally quickly obtain 
corrections for them. We have reviewed in our columns from time 
to time systems invented by various gentlemen, rome of whom have 
claimed a saving of 75 per cent. on the cost of telegraphing. But 
we feel that, siace the sending of 10-letter pronounceable groups 
has been authorised, systems claiming а large saving of cost must 
be counterbalanced, and it is for the public to decide which system 
they will prefer and will adopt. 

Rezarding the question of telegraphic codes in general, it may 
be accepted that, as far ss the Official Vocabulary was con- 
cerned, the supporting Goveroments were defeated by the com- 
mercial communities, who did not approve of the words it contained. 
It seems curious that so much work and time should have been 
expended on the compilation of a Vocabulary to remedy an acknow- 
ledged evil, eventually to cast it aside as useless and make no attempt 
to perfect it, but to accentuate the evil by falling back upon a code 
system composed of 10-letter pronounceable words, according to tt e 
usage of any of the languages to which code words have hitherto 
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been limited, viz., English, French, German, Dutch, Italian, Spanish 
Portuguese, and Latin. Under these conditions, it is, we tbink, 
impossible to define pronounceable.“ We cannot picture au 
English counter clerk arguing with a sender if schubschea” or 
" Klatschchen " аге pronounceable in German or not, and we 
venture to suggest it will require а tongue from each of the above 
eight countries to roll off with anything like telegraphic expedition 
many of the words presented. It is, of course, possible in time to 
knead a telegraph operator into dough of any consistency, but we 
think very little discrimination will be shown, and everything 
accepted in sheer desperation. 

If, therefore, an impossible system has been accepted, and the 
Government Vocabulary killed, an attempt to regulate it as far as 
possible might be worth while. We have in our columns repeatedly 
voiced the advantages of a system similar to that d:vised by Mr. 
James Nicolson, a telegraph superintendent and expert of many 
years’ standing, knowing all the intricacies of working, and aware 
of the pitfalls and mares always coming to the hard-pressed 
operator. 

The delegate of the Argentine Republic, at the last Telegraph 
Conference, suggested the adoption of the Nicolson” system, and 
we believe it is very favourably looked upon by most, it not all, 
cable companies (portions having been adopted by several of the 
most important for administrative purposes), only there is a lack of 
co-operation, and apparently a ''tired-out" feeling among them, 
hi makes them look upon a vocabulary or system of coding as a 
éte noir. 

Mr. Nicolson claims the following advantages for his system :— 
(1) The selected telegraph signals represent invariably two alter- 
nating series of odd and "even numbers of electrical impulses; 
(2) The selected vowels and consonants are arranged invariably in 
alternate order, therefore any other orthography will not corre- 
spoud to the system; (3) The words are restricted to even numbers 
of letters, via, 8, 10, во that a letter cannot be dropped or added; 
(4) Only 58 per cent. of the letters of the alpbabet are selected, 
hence the discarded letters cannot be substituted without creating 
an apparent irregularity; (5) Words beginning with a consonant 
are inverted, so that their reciprocals beginning with a vowel, act 
as a key in case of an improbable error; (6) The words differ from 
each other by two letters; and (7) Each consonant being accom- 
panied by a vowel renders the words pronounceablc. 

"Electricity in the Service of Man." New Edition. By 
R. Mullineux Walmsley, D.Sc. London: Cassell & Co., 10s. 6d. 
net. 
"The Engineering Press Monthly Index Review." London: 
Technical Press Association. 18. 

" Electrical Engineering for Studente" By 8. R. Bottone. 
London: Gailbert Pitman. 2s. net. 

"Laboratory Handbook of Electro-Technology." Ву W. Brown 
and В. G. Allen. Dablin: Sealy, Bryers & Walker. 58. net. 

"Machine Drawing for Students Prepariog for the Science 
Examinations in Technical Institutes and Evening Schools." By A.P. 
Hil. Westminster: P. E. King & Son. 28. 6d. net. 

„Central Electrical Stations: Their Design, Organisation, and 
Management.” By C. Н. Wordingham, А.К C. Second edition. 
London : Chas. Griffia & Co. | 

“Elementary Manual on Applied Mechanics.” By Prof. Andrew 
Jamieson. Sixth edition. London: Ohas. Griffin & Co. 

" Report of tae Board of Education for the Year 1903-4.” 
London: Eyre & Spottiswoode. 54d. 


LIGHTING AND POWER NOTES. 


Bristol.—There was no opposition at the L.G.B. inquiry 
held on 16th inst. into the application to borrow £126,500 for 
electric lighting purposes. 


Caversham. — The Lighting Committee has recom- 
mended the Т.О. to apply for a prov. order for supplying electrical 
energy within the district. The Reading Electrical Supply Co. has 
informed tbe Council that in the event of the latter obtaining an 
order, the company would be prepared to treat for a bulk supply. 


Claremont (W.A.).—A case regarding the lighting 
supply of this town recently came before the Acting Chief Justice 
of W. Australia. The Municipal Council brought an action 
against Messrs. Splatt, Wall & Oo., iu which it sought to restrain 
the defendants from carrying their electric wires over the roads of 
the municipality. Wires were carried across two streets for tho 
purpose of lighting premises by electricity. Evidence proved that 
the soil of one of the roads was vested in the municipality, but not 
so the otber; no evidence could be found that the street was pro- 
claimed by the Crown as such, it originally being set apart as а road 
by a private owner of the original estate. Stay of proceedings was 
granted, his Honour remarking that the matter being of con- 
siderable importance, it would be of interest if carried to the Court 
of Appeal.— Australian Mining Standard. 


Dalverton.—Referring to our note in last week's issue, 
we are asked to state that the whole of the work in connection 
with the Dulverton Electric Light Co.'s installation was carried 
out by Messrs. Edwards & Armstrong, of Cardiff and Bristol. 


Germany.—The municipal authority of Schweinfurt has 
decided to erect an electricity generating station in the town. 
The water-power of the River Main is to be utilised, and the plant 
to be put down includes a 400-н.р. turbine and dy asmo. 


* 
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Govan.—The T.C. has resolved to apply to the Secretary 
of Scotland for permission to borrow £47,000 for electrical purposes, 
thus increasing the Council’s borrowing power under that head to 
га The sum already expended for E.L. purposes amounts 
to £71,247. 


Holyhead.—The inauguration of the U.D.C. electric light- 
ing and destructor works took place on the 16th inst. Lord Stanley 
of Alderley performed the ceremony of switching on the light. The 
scheme has Roles au expenditure of £16,000, and includes a two- 
cell Meldrum ref ese destructor constructed on the regenerative system 
with continuous furnace chamber, and a complete plant and mains for 
generating and distributing energy on the three-wire system. The 
Council acquired a steam mill for the works, situate in the King's 
Road, and the building has proved to be eminently suited for its 
present purpose, with ample room for extensions. The street light- 
ing inclades 10 arc lamps with about 240 glow lamps on standards. 
The present contracts provide for 100 consumers, 60 being already 
connected. Mr. Price F. White, of Bangor, is the consulting. 
engineer for the scheme, and Mr. Philip Williams acted as clerk 
of works and resident engineer. The contract for the plant, mains, 
street lighting, &c., was entrusted to the National Electric Con- 
struction Co., Ltd., of 34, Victoria Street, S.W. Messrs. Meldrum 
Bros., of Timperley, supplied the destructor plant and Babcock 
boilers, and the Alphons Custodis Chimney Construction Co., Ltd., 
erected the shaft. 


India (Madras).—Two applications for licences under 
the Electricity Act, of 1903, for supplying electricity within the 
city were submitted practically simultaneously. The first was by 
Mesers. Orr & David, a firm of local solicitors, on behalf of Mesers. 
Crompton & Co., of Chelmsford, for a low tension supply scheme. 
The most important feature in the application is the inclusion 
within the proposed'supply area, of the area vested in the Harbour 
Trustees, which, of course, permits of the supply of power for the 
working of cranes, &c. The maximum charge suggested in the 
application for the licence is 12 annas per unit for power purposes. 

e other application, that of Messrs. Burn & Co., of Calcutta, also 
seeks to include the Harbour Trustees area. As regards the maxi- 
mum prices to be charged, where the licensees charge any consumer 
by the actual quantity of energy supplied to him, they ask to be 
allowed to charge 8 annas for each unit used for lighting purposes 
only, provided that if in any month the value of the supply to the 
consumer at the rates actually charged does not amount to the 
equivalent of 1 апра per lamp installed (irrespective of с.р.), the 
licensees may charge a sum not exceeding that amount. For 
energy used for power pu the maximum charge is to be 
4 annas per unit, and for public street lighting 24 annas per unit, 
the maximum payment per annum for such lighting to be 10,000 
rupees. The licensees also undertake to erect and equip two refuse 
destructors combined with two electricity stations or one large 
eleotric station, for supplying all the light and power required. 
The Municipality on its part is to deliver a certain fixcd quantity 
of refuse, and to pay the actual cost of burning the same at the- 
rate of 24 annas per 40 cb.ft. The licensees, at their discretion, 
are to bave the right of remodelling tbe old lamp- posts, to make 
them suitable for lighting by electricity, or of providing new posta, 
the cost to be borne by the Municipality, and also seek to have the 
right of supplying electricity in bulk to the Municipality for sewage 
pumping. The Indian Electricity Act, of 1903, on its enactment, 
was heralded in some circles as the precursor of an era of electrical 
activity in the larger cities, and for a city which was the first in 
British India to possess electric tramways, Madras has been astonish- 
ingly behindhand in eecuring a supply of electricity for lighting 
purposes. Perhaps the early experience of an unsuitable conduit 
system which gave way to the trolley system of electric traction 
may have had something to do with it. 

DaBsJERLING.—From a Calcutta source we learn that the Darjeel- 
ing Municipality has been granted powers under the Indian Elec- 
tricity Act, of 1903, to supply electricity within parts of the town 
and neighbourhood. 


Italy.—The municipal authority has decided to put 
down a plant to light Cosenza by electricity. 


Jedbargh and Melrose.—The Electric Supply Cor- 
poration recently appealed against the valuation put on its gene- 
rating stations in these towns; the Jedburgh valuation was reduced 
from £240 to £180, and that of Melrose toa similar extent. 


King’s Lynn.—The L.G.B. has sanctioned a loan of 
£2,756 to the T.C. for electrical purposes, the sum being £78 less 
than that applied for. | 


London,—HaMMERSMITH.—The L.G.B. has sanctioned, 
in order to avoid a disallowance, payments amounting to £309, 
made in connection with the purchase of electric motors for letting 
on hire or on hire-purchase. The Lighting Committee has decided 
to lay down a special main at a cost of £1,898, to give a supply to 
Olympia. The Society of Motor Manufacturers and Traders are to 
hold the first of a series of exhibitions there in February, and have 
agreed to take energy at 4d. per unit, with a minimum payment of 
£500 for the first exhibition. The Society has further undertaken 
to continue as consumers during the three succeeding exhibitions. 

· MARYLEBONE.— Тһе B.O. has given notice that it intends to apply 
to the L. C. O. for approval to an alteration of the pressure of supply. 
At tbe present time energy is supplied to consumers at from 50 to 
200 volts on the alternating and continuous current systems. 'The 
В.С. desires to alter this into а continuous supply at 240 volts. 
 FurLHAM.—The district auditor. in his annual report of the 
accounts of the В.О., takes exception to the electricity and dust 


destructor ‘undertakings being treated as a single enterprise in 

to profit and loss. The cost of the destructor, he rules, 
should be charged directly upon the general rate fund, and the 
value of the heat supplied by it must be refunded out of the elec- 
tricity revenue. Further, he states: The cost of providing and 
maintaining the electric lamps and pillars for public lighting is also 
treated in the accounts as a charge upon the electricity revenue, and 
presumably taken into account in arriving at the annual charge upon 
the general fund for the lighting of each lamp. In this case also 
there does not appear to be authority in law for the charge upon 
the electricity revenue. The cost of providing the lamps should, 
in my opinion, be transferred to the general fund, and the charge 
for the supply of energy be based upon this fact.” 

Втоке Nzewincton.—The local Ratepayers’ Association has sent 
in a protest against further increasing the ratepayers’ burden by the 
adoption of a scheme for electric light. The consideration of tbe 
Electric Lighting Committee's report submitting an agreement with 
the North Metropolitan Electric Power Supply Co. has been again 
adjourned. 

SHOREDITCH.—A further extension of mains hav been sanctioned 
by the B.C. at a cost of £640. 


Londonderry.—The plant installed at the works in- 
augurated on 8th inst. to supply energy for private lighting purposes 
comprises three Lancashire boilers, each 7 ft. 6 in. х 26 ft., with a 
working р of 125 lbs. per 1d. in., which were supplied by 
Messrs. Victor Coates & Co., Ltd.; Weir feed pumps of a capacity 
of 2,500 gal. per hour; Pulsometer Co. “8 санаа гомре two in 
number, 4-in. and 5-in. bore, direct coupled to motors, pro- 
vided with no load and “overload " automatic releases. Three 
Körting condensers of the ejector type have been installed, one for 
each of the 250-xw. sete, and one for either of the 100-xw. sets. 
The tanks have a capacity of 9,000 gal. The contract for the 
generating plant was given to the British Thomson-Houston Oo., of 
Rugby, who sublet the contract for engines to Mesers. W. H. Allen, 
Bon & Оо., of Bedford. There are four direct coupled generating 
sets, two of 250 Kw., to give 500 amperes at 500 volts, and running at 
375 r.p.m., and two smaller sets of 100 xw., running at 450 r.p.m. 
All are six-pole machines, the two larger being shunt wound, and the 
two smaller, compound wound, this being so with & view to supplying 
at а future date, energy for tramway purposes. At present they 
will run as shunt machines. The ucer-booster set was also 
supplied by the British Thomson-Houston Оо. The storage battery 
was supplied by the Electrical Power Storage Co., and consists of 
268 cells, with & capacity of 50 amperes for 10 hours or a 
maximum discharge of 200 amperes. The switchboard oontains 13 
panele—four generator, two battery, one balancer, and six feeder 
panels. Plug bars are provided on all of these, enabling machine or 
feeder to be connected to either опе of two sets of bus-bars. The 
contractors for this work were Messrs. Cox-Walkers, of Darlington. 
The distributing and feeder cables were supplied by the Western 
Electric Co., of North Woolwicb, the feeders being triple-concentrio, 
paper-insulated, jute-served, and lead-covered, drawn into conduite. 
Three-core pilot cables are also drawn into the conduite. The 
distribution cables are three-core, lead-covered, laid solid in eartben- 
ware troughs with bitumen. There are six feeders, of a total length 
of 4 miles, and the length of the distributors amounts to about 
8 miles. The prov. order authorising the Corporation to supply 
electricity for public and privato lighting was obtained in 1891. In 
1894 the public lighting was commenced, and in April, 1901, the 
Corporation resolved to carry out the above scheme for private 
lighting. The specifications and plaus for these new worke were 
prepared jointly by Messrs. Preece & Cardew, of Westminster, and 
Mr. R. V. Macrory, the city electrical engineer. 


Melbourne.—A curious sequence of events is reported 


from Melbourne, where a short circuit recently occurred in а street 


box, resulting in an explosion and the blowing off of the cover. 
The flames were quickly overcome, and normal conditions restored 
by the electrical staff. Incidentally, however, the telephonic alarms 
to the fire brigade headquarters were affected, and it is recorded: 
that six fire equipments were dispatched in as many directions to 
cope with the supposed outbreaks ; not only this, but balf the shutters 
fell at the Central Telephone Exchange, and at a certain police 
station an officer was astonished to see the whole of the 50 indi- 
cators on the station telephone board, fall et the same time. 


New Zealand.—The second reading of the Bill promoted 
by the Waipori Falls Electrical Power Co. has been agreed to in the 
House of Representatives. All the local bodies except the Dunedin 
City Council are favourable to baving the power brought within 
their districte.— Australian Mining Standard. 


Portmadoc.—4A discussion ensued at a recent U.D.C. 
meeting as to the desirability of improving the gas works at а cost 
of £8,000, pending definite knowledge on the question of the 
B.L. facilities likely to be afforded under the Snowdon electric 
scheme. The Council resolved to support the latter scheme. 


Ravensthorpe.—The U.D.C. has engaged Mr. Moun- 
tain to carry out the E. L. installation for the town. 


Rhyl—The U.D.C. has received from the L.G.B. 
sanction to raise a loan of £2,610 for E.L. purposes. 


Saltney.—The Flintshire С.С. has decided not to object 
to the use of overhead wires for E.L. at Saltney, but at the same 
time the use of underground wires is recommended as being lees 
dangerous to the public. Prohibition was not imposed, because it 
wouldihamper the attempt to obtain the E. L. for the parish. 
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Rathmines.—The following statement shows the results 
of the working of the U.D.C. electricity undertaking for the year 
ended March last, in comparison with that of the preceding year :— 


1904 1903 

Revenue, private lighting , £4,191 £8,256 
m public lighting.. AE s ae 3,052 2,841 

„ meter rents and sundrics. ve T 218 
Тоба! 27,467 £6,326 
Total working costs, including public lighting £8,898 £8,712 
Interest oe ee ee oe os £2,518 52,410 
Sinking fund Өз ac Кк - . £1,768 £1,768 
Deficiency on year’s working ая "S sa £312 £1,664 
Total w costs per unit ss А 8 1:874d 828d. 
Inclusive average prioe obtained per unit .. 6 501d. 8:591. 
Total number of units sold va ee 911,761 122,769 
Maximum load recorded .. ee у .. 299 KW.. 256 Kw. 


Total capital expended .. ae T 


. Saffron Walden.—The L.G.B. held an inquiry recently 
into the application of the T.C. for sanction to bcrrow £9,950 for 
E.L. purposes. The town clerk explained that the contractors, 
Messrs. Foote & Milne, wouid take the responsibility, and carry on 
the works for fourteen years, when they would be transferred to 
the Corporation free of all charges. It is proposed to use the water- 
works premises for the installation. There was some opposition. 


Skipton.—The U.D.C. has decided to abandon its E.L. 
prov. order, and has received sanction from the B. of T. to the 
revocation. | 


Sunderland,—The Electricity and Lighting Committee 
recently submitted its estimated expenditure for the ensuing half 
year, which is as follows:—Total expenditure, £13,371; total 
revenue, £27,695 ; and a gross profit of £14,324. 

In order to meet the demand for energy for motive power pur- 
poses, the T.C. has resolved to extend the plant at the Hylton Road 
supply station, at a cost of £3,000. 


Whitby.— There was no opposition at the L. G. B. inquiry 
into the Council’s application for a loan of £3,100 for electric light- 
ing purposes. 


' TRAMWAY AND RAILWAY NOTES. 


Adelaide.—On August 16th the Premier of the State of 
South Australia (Mr. J. G. Jenkins) obtained leave to introduce a 
Bill to authorise the Government to purchase certain of the tram- 
ways of Adelaide, and to convert the same for electric traction. 
Ia reply toa question, he stated that it was the intention of the 
Government to obtain the advice of an expert in the matter of 
electrification before deciding upon the acceptance of any tenders. 
This signifies that in spite of the reconstruction of the Cabinet, 
there is to be no change in the general tramway policy of the 
Ministry; though seeing that the Labour party are now entirely 
upon the opposition side of the House, and no longer hold the 
balance of power, there is more probability of a full consideration 
being given to any offer for a lease of the lines. 


Belfast.—At last week's meeting of the Tramways Com- 
mittee, Messrs. Henry A. Cutler (city surveyor), V. A. Н. M'Cowen 
(electrical engineer), and Andrew Nance (manager of the tram- 
ways), presented a joint report, stating that they were preparing a 
specification, in which Mr. Cutler was paying special attention to 
the permanent way, Mr. Nance to the cars and depóte, and M'Cowen 
to tbe generating station and the overhead works. The reconstruc- 
tion of car-aheds was to be deferred for tbe present, and the officials 
asked that the Committee should decide as to whether all the exist- 
ing lines should be reconstructed as double lines; that the five fol- 
lowing authorised extensions be agreed to :— Greencastle, Duncairn 
Gardens, Shankill Road, Newtownards Road, and Cliftonville Road 
that rosettes should not be attached to buildings, but side poles 
generally adopted, with centre poles in the principal thoroughfares 
and that interlaced lines be used in Great Edward St., this being a 
narrow thoroughfare. They were also of opinion that the traffic 
should be stopped road by road as the works proceeded, and that 
they should be empowered on completion of the specificatión to 
take the necessary steps by advertisement to obtain tenders to have 
the work done by contract. The joint specification was generally 
adopted, but the Mill Btreet and Castle Street extension was de- 
cided on; in addition, the present Falls Road route vid College 
Bqusre is to be abandoned. In the construction of the permanent 
way each contractor tendering will be required as a condition of his 
contract to carry out the general work by giving a preference to 
local labour. The question of a consultiog expert was considered, 
but it was not deemed necessary to appoint one. The electrical 

i was instructed to report to the Committee if any special 
points were likely to call for expert advice. 


Cambridge.—The T.C. has resolved to support the Bill 
being promoted by the local electric tramways syndicate, to con- 
ditionally waive the right to acquire the present tramways in 1907 
until 1947, and that in return for these concessions the Council shall 
have the right to purchase the undertaking in the following years: 
—In 1914 as a going concern provided the sum to be paid. shall not 
be less than the amount the company has bond jide expended ; in 
1925 as a going concern without any proviso; and in 1947 and 
after that after 5 per cent. has been paid to the shareholders, one- 
third of the net profits shall be paid to the Corporation. 


Cawnpore.—The Oalcutta Englishman says that an 
order has been published in the United Province Gazette, authorised 
Mesers. Begg Satherland & Co., of Cawnpore, to construct an electric 
tramway from the East Indian Railway Station to the Grand Trunk 
Road at its junction with Harrisganj. The line is to be commenced 
on or before November 30th, this year, and completed and opened 
for traffic within two years from date of commencement. The 
system adopted is the overhead trolley. 


Handsworth.—No settlement has been arrived at yet 
between the U.D.C. and Staffordshire Tramways Co. 


International Tramway Conference.—The annual 
conference of the International Tramway and Light Railway 
Association was held in Vienna in the second week of September, 
under the presidency of M. Janssen, of Brussels. Dr. Ritter von 
Wittek, Austrian Railway Minister, welcomed the members and 
representatives of other Governments. 

M. Petit, of Brussels, presented a paper on protective devices 
against the falling upon the trolley wires of electric tramways of 
conductors carrying weak currente, and giving the results of a 
circular inquiry undertaken by the Association in regard to the 
subject. The author arrived at the conclusion that a complete 
guarantee of safety was not afforded by any of the existing methods. 
In his opinion, if it were not possible to entirely obviate crossings 
by the laying underground of conductors conveying weak currents, 
a reduction in the number of crossings should be effected by the 
combination of these conductors in bunches or bundles. It was 
just for the owners of heavy and light current conductors to take 
the necessary precautionary measures, and jointly bear the expenses 
instead of the latter being exclusively imposed upon the tramway 
companies. 

Herr Vellgutb, general secretary of the Aseociátion of German 
Tramways and Light Railway Administrations, submitted & paper 
dealing with the control of transfer tickets in tramway working. 
As a result of observations, he stated it was impossible to propose a 
solution which could be of general application. It conld only be 
said that the effect of an alteration in the tariff, or the control, 
could only be predicted on rare occasions, and that even insigni- 
ficant changes might have totally unexpected results. It was, there- 
fore, the author concluded, only desirable to proceed with altera- 
tions when necessitated by extraordinary circumstances, 

M. Pavie, of the French General Tramway Co., of Paris, brought 
forward the question of the advantages and disadvantages of trailer 
cars on city tramways. After discussion, it was decided to agree 
with the author in his advocacy of the abolition of the regulations 
which prohibit certain companies from employing more tban one 
trailer, with the exception of special cases, as for instances where 
heavy down gradients exist. 

Herr Klitsing, of the Magdeburg tramways, followed with a 
report on economy in the consumption of current in tramway 
working. He showed that by means of mechanical control of the 
drivers, and the granting of bonuses for economical operation, it 
was possible to effect a saving in the amount of current used for 
traction purposes. It was decided to defer the consideration of the 
report until the next general meeting. 

Herr Pforr, of the Berlin Allgemeine Co., then raised the question 
as to the most suitable form of current— three-phase or single-phase 
alternating or direct current—for electrically operated light or 
local railways. The author came to the conclusion tbat it was 
essential to obtain further experience before srriving at а decision, 
and the meeting resolved that a further report should be prepared . 
for submission to the next conference. A translation of Herr 
Pforr's paper was printed in our issue of 2nd inst. 

Among otber papers presented to the meeting may be mentioned 
these which discussed the questions of appropriations for^ the 
renewal fund of electric tramways, automobiles on light and local 
railways, measures for the prevention of disturbing influences being 
produced in measuring instruments in electrical and pbysical insti- 
tutions, systems of braking, and the control of electrical installa- 
tions, and the maintenance of tramway trolley conductors. 


Liverpool.—A special meeting of the City Council has 
been called for October 20th, to consider proposals for the 
extension of existing tramways іп the city, and the con- 
struction of “light railways within and without the city." 
Resolations for the carrying out of certain works will be submitted, 
and should the nece two-thirds majority of the Council approve . 
of prooeeding with the works, application for powers to construct 
will be made. With regard to the light railways, one proposal will 
be for the construction of a single line between Wavertree and 
Garston, to the east and south of Liverpool, of a leogth of four 
miles 1,400 уде. Alco, to construct a line on the south-east of the 
city, measuring 880 yds. of double track and 1 mile 1,340 yds. of 
single track. Another connectiog length on the south-east of the 
city is proposed, and also the construction of А single line 4 miles 
1,460 yds. long to connect a northern point, Breese Hill, with 
Knotty Ash on the east. A considerable part of the routes indicated 
lies outside of the city boundaries. 


London.—aA motor-car was smashed between two electric 
tramcars coming from te directions on the L. U. T. Co.'s 
system at Shepherd’s Busb, on the 16th inst. 


Manchester. — The experimenta of the Corporation 
tramways department with covered cars have proved so satisfactory 
that it has been decided to largely increase the number in uge 
especially during the winter months. | 


(Continued on page 504.) 
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THE THREE-PHASE 40,000-VOLT POWER TRANSMISSION FROM 


GROMO TO NEMBRO (LOMBARDIA). 


THE Serio, a swift flowing mountain stream taking its origin sible to obtain ав satisfactory resulte with a lower working 
in the Alps north of the industrial town of Bergamo, in pressure. As regards the additional 2,000 H. P., which would 
Lombardia, and flowing through the picturesque Seriana have been utilised at a future date, this would have been 
Valley, was found to be capable of developing 4,000 н.р. ; transmitted by a similar line on the same set of poles. 

2,000 at Gromo, and another 2,000 at a point higher up the However, several difficulties cropped up which would have 


stream. At present | 
the river has only been 
utilised at Gromo. 
The problem which 
had to be solved by 
the engineers was as 
follows :—** 2,000 Н.Р. 
available at Gromo 
must be converted 
into electrical energy 
and transmitted by 
means of one or two 
three-phase overhead ! 
lines to Nemhro, a 77 
small town some 35 lil 
шш distant, Pe» 
where the spinning | 77 | 3 Ve | 
mills of Messrs. Crespi Wu 2 12.75 , ЖИР АЕ: AY УУ 7 TA io ii 
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and Co. have to be “АД 


driven. At first опе A | 128 8 =т= | ee 
line only shall be | ўт 1 H VA — dis 
erected, although the З . x . 0 5 


possibility exists that 
a second one will be 
laid for carrying the 
energy to а greater 
distance. Provision 
must therefore be made 
for ultimately fixing 
this second line on the 


| * 
for the first. Assum- | e =i 
: | шие, id 


ing that all the avail- 
able energy will be 
utilised, the loss in the 
line must be a mini- 
mum, although it is | 
equally essential that И 
the prime cost of the (A 
installation be kept 
low. As regards the 
plant itself, the whole 
must be carried out in 

a clear and simple 
manner, во as not to 
complicate manipula- 
tion or endanger the 


These were the 
conditions which had 
to be fulfilled. The 
carrying out of this 
scheme was entrusted . 
to the able and experi- E i. — ' т. O 
enced hands of Messrs. : Fig. 1.—PrAN AND SxctionaL ErnmvaTIOM OF PowER STATION. 
Brown, Boveri & Co., | 


rendered the . above 
scheme unpractical. 
The erection of a 
second line without 
interrupting the ser- 
vice of the first would, 
in this particular case, 
have presented great 
difficulties. Moreover, 
although at first glance 
one feels inclined to 
consider а double 
transmission line ad- 
visable so as to guard 
against breakdowns, 
this advantage does 
not exist in practice 
when the two lines are 
mounted oh one and 
the same set of poles. 
As two sete of poles 
were excluded on 
account of the prohibi- 
tive monetary outlay 
which this course 
would have entailed, 
the only remaining 
solution was to design 
the line from the very 
commencement for 4 
4,000-H.P. transmis- 
sion. In order to keep 
down the drop in the 
line to 4—5 per cent. 
with this increased 
output, either the sec- 
tional area of the 
copper conductors 
would have to be en- 
larged, or the line 
voltage raised. Both 
solutions result in an 
increase in the capital 
outlay. Augmenting 
the sectional area 
meant a proportion- 
ally high increase in 
the copper, and there- 
fore the cost of the 
line, while the alterna- 
tive necessitated more 
costly insulating 
material, The cost of 
the first plan, however, 
far outweighed that of 
the second, so that 
the latter course was 


of Baden; how they acquitted themselves of their task, favourably considered. Moreover, raising the line pressure to 
and the reasons which prompted them to adopt an extra 40,000 volta had no serious drawbacks, as this latter presure 
high working pressure for a medium-sized power trans- was quite as suitable and offered as much security for safe 
mission for a comparatively small distance, remain to be working as 30,000 volts, providing suitable apparatus was 


explained. employed ; so that, after having 


uly considered the pros 


The preliminary tender submitted to the client was worked and cons of each scheme, it was decided to abandon the 
out on the following basis :—‘ 2,000 н.р. to be transmitted original one and to adopt the second project—ze., to 
by three-phase currents at a pressure of 30,000 volts. The dimension the line from the very beginning to transmit 
line to consist of three bare copper wires of 6°5 mm. diameter 4,000 H.P. at a pressure of 40,000 volte. 
each, giving a drop of approximately 4 per cent.” The central station (figs. 1 and 2) has been built in the 

The above data really represent the ideal conditions for valley a few minutes’ walk from the village, and at the foot 
this particular installation, and it would have been.impos-. of the mountain on whose face the top part of the penstock 
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has been laid. The lower portion of the-pipe line, right up 
to the power house, was placed underground. 


Fig.'1-shows a 
ground plan and 
& transverse sec- 
tional view of the 
power house. Three 
generators of 1,000 
H.P. each, direct- 
coupled to Escher- 
Wyss turbines by 
means of Zodel 
couplings are placed 
in а row. Behind 
the generating sets 
two exciters, also 
direct driven by 
water wheels, and 
each having a capa- 
city of 25 KW., have 
been put down. The 
third generating set 
has been pro- 
vided as a reserve 
in case of a break- 
down. 

The connections in 
the generating station 
have been arranged 
with a view to securing 
the maximum sim- 
plicity and economy, 
and differ markedly in 
many respects from 
those which have been 
generally adopted in 
this country and 
America. Each gene- 
rator works directly 
on to the primary of 
ап 850-K. v. A. station- 
ary transformer, . e., 
without any instru- 
ments intervening. 
The total power 
leaves the secondary 
terminals at a pressure 
of 40,000 volts, and is 
then led to the high- 
pressure bus-bars, in 
order to allow of parallel 
running with the other 
units, The switches 
necessary for effecting 
paralleling are ' | 
tbus situated in the 40,000-volt transformer circuit. 

The turbine, generator, and transformer, really form one 


Fic 3—Brown-RoverRi ALTERNATORS, DRIVEN BY 1,000-H.P. EscHER-Wyss TURBINES. 
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unit. This method of grouping three unite of a distinct 
order together, has lately been adopted in water-power'plante 
(the same was done in the Como 20,000-volt installation) 
and marks an epoch in central station practice. po 

Ав our readers will remember, a similar arrangement, was 
advocated by Messrs. C. Н. Merz and W. Maclellan, in their 
paper on ** Power Station Design," read before the Institu- 
tion of Electrical Engineers in April last, and! reprinted in 
the ELECTRICAL REVIEW during May and June. The authors, 
in fact, adopted this principle in laying out the Carville Power 
Station of the Newcastle-on- Tyne Electzic Supply Co., and 
carried it further, so as to definitely associate a group of boilers 
with the generating plant, which they supplied with steam. It 
is almost needless to point out the gain in simplicity resulting 
from this arrangement, doing away with complicated cross- 
connections and ‘alternative ways of coupling up the respective 
items of the plant ; and simplicity is the key to reliability, 
the most desirable attribute of modern electricity supply 
undertakings, 

By eliminating the bus-bars between generators and trans- 
formers, the number of controlling and measuring apparatus 
is practically halved. The current and pressure transformers 
for ammeters, voltmeters, and the overload relays of the 
automatic switches are energised from the low pressure—i.é., 

4,000-volt — side. 
Remembering that 
the ratio of trans- 
formation. of the 
transformers i8 
as 1 à 10, it 
follows that the 
ammeters and 
voltmeters indicate 
simultaneously the 
current, pressure, 
and phase differ- 
ence of both 
the 4,000-volt 
and  40,000-volt 
circuits. Another 
great advantage ів 
that the  préssure 
transformers are' 
‘considerably 

cheaper for = the 
lower voltage. 

The generators 
(figs, 1, 3, 4) are of 
the standard hori- 
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zontal shaft type, with stationary’ каке armature 
and revolving field magnet. Euch machine has a normal 
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continuous output of 1,000 H.P. on a power factor ef 0°80, 
at a pressure of 4,000 volts. The machines аге 12-pole, and 
run at a speed of 500 r. p. m., corresponding to a frequency of 
50 cycles per second. The guaranteed efficiency, including 


Fia. 5.—Main:OppratTina BOARD. 


excitation losses, was 93 per cent. at full load, and 89:5 
per cent. at half-load. The drop of voltage from no load to 
full loadjwas found to be, on a power factor of unity, 7 per 
cent., and on a power factor of 0:80, 20 per cent. 

The magnet-wheel, poles, and pole-shoes form one steel 
casting. The armature coils are former wound. The 
weight of the com- 
plete machine 
amounts to 13 metric 
tons, being 13 kg. 
per brake horse- 
power. 

Each  exciter із 
capable of developing 
25 KW., 217 amperes 
at 115 volts, when 
running at a speed of 
800 r.p.m. These 
dynamos have віх 
poles, the latter being 
built up of soft-iron 
laminations. The 
dynamo frame is of 
the best cast-steel. 
The armature is of 
the slotted drum 
type. The guaran- 
teed efficiency for 
these sets was 89 
per cent. at full load, 
and 87°5 per cent. at 
half load. 


Each trans- 
former ів de- 
signed to give Fie. 6.—Front View 0r140,000-vonr Оп, Swrrcnzs. 


an output of 850 

k. V. A. when working on a 50-cycle circuit. The ratio 
of transformation, as already mentioned, is 4,000 : 40,000. 
The efficiency obtained on a non-inductive load was 97:8 per 
cent., as against 97 per cent., the guaranteed figure; the 
inherent regulation, i. e., the drop of voltage from no load to 


full load, on & non-inductjve load was 0:76 cent., and 
with power factor 0°7, it was 2:6 per cent. ~ These apparatus 
withstood a flash test of 67,000 volta applied between 
primary and secondary windings, ‘The overall dimensions 
of the transformers are as follows: 
Length, 1,600 mm.; breadth, 1,860 
mm.; height, 2,180 mm, In accordance 
with Messrs, Brown, Boveri & Co.'s usual 
practice, where water is plentiful, these 
transformers are of the oil-insulated 
and water-cooled type; the quantity of 
water required for cooling the apparatus 
averages 18 litres per minute, Each 
transformer consists of three vertical 
limbs placed in the same plane, and 
held firmly together at both extremities 
by means of soft-iron yokes. The 
primary and secondary windings are 
wound in the shape of concentric 
cylinders, and are separated from one 
another by means of a strong insulating 
partition. To remove as far as possible 
the danger of a breakdown, the high- 
pressure coil is wound in sections. 
Each sub-division has a potential 
difference of only 300 volts between 
its terminals, | 
The switchgear, which їп installe 
tions such as the one under considene 
tion is of the utmost importance, has 
been designed with exceedingly great 
care and forethought, and the con- 
siderable experience gained by the con- 
tractors in similar work has been brought 
to bear in order to render the plant a com- 
plete success. When dealing with extra 
high pressures, it is bad practice to try to 
cramp the apparatus together; it pays 
to dimension everything in a liberal 
manner, All insulation used in this installation was of the 
highest grade procurable, and the distances between con- 
ductors of opposite polarity, and between conductors and 
earth, were left large enough to exclude all danger of the 
occurrence of static discharges or the formation of ares. 
From the drawings, fig. 1, it will be noticed that all the 


Fic. 7.—Back Vigw, SHOWING AuTOMATIO RELAY. 


switchgear, together with the transformers, is erected in а 
special building adjoining the engine room. The switch 
house consists of a basement and three storeys, each of the 
latter having a floor space of 10 x 7 m?, The basement is 
again sub-divided into two compartments, the first one being 
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situated 1'2 metres below the engine room floor level, and 
containing the regulating resistances and framework for the 
4,000-volt apparatus; the second compartment is situated 
2˙7 m. above the engine house floor, and holds the trans- 
formers. The leads from the engine room reach the first 
compartment through a wide trench provided under the engine 
room floor. 

The first floor is also sub-divided into two rooms; one 

gives access to. the engine room, forming a kind of gallery 
whence the whole of the installation can be surveyed. This 
compartment contains the main operating board with the 
switch handwheels 
and measuring in- 
struments; in the 
second room the 
high-pressure auto- 
matic switches, to- 
gether with the 
three current trans- 
formers for the 
ontgoing feeder, are 
erected. 
The 4,000-volt 
conductors, the 
exciting leads for 
the generators, 
and the exciter 
leads themselves 
are all placed in 
one common 
trench under 
the engine room 
floor, which leads 
into the basement. The second floor has been entirely 
taken up by the omnibus-bars, and the pressure transformers 
connected therewith. 

The third floor has been reserved for the lightning 
arresters and the leading-out arrangements of the line. 

Each generator has its own framework for carrying the 
following apparatus :—Three high-pressure single-pole 
removable tube type fuses with blow-out horn, one pressure 
transformer with fuses, and two current transformers. 

The framework is a riveted structure made completely of 
iron, the lateral sides covered with embossed sheeting. At 
the front, removable shields have been provided in order to 
permit renewal of the fuses, or inspection of the same when 
necessary. The 
leads enter the 
transformer room 
through thick glass 


Wall. 


Fic. 8.—NEMBRO SUB-STATION AND HiaH PRESSURE LINE. 


To avoid the use of heavy apparatus, each phase has been 
equipped with a separate switch. The three elements are, 
however, operated simultaneously. (See figs. 6 and 7.) A 
similar structure was adopted for carrying the switches as 
for the bus-bars, and each switch is separated from its 
neighbour by a wall of 120 mm. thickness. The brackets 
and supports for the switches have been cemented into this 
In this way each switcli is placed in a fireproof cell 
of 600 mm. width. Through an aperture at the top, the 
connections pass from the switches to the bus-bars. 
Removable disconnectors have al&» been provided, which 
permit one to isolate 
any of the cells when 
the same have to be 
switched out of cir- 
cuit to be cleaned or 
inspected. -The dis- 
connectors are com- 
posed of copper strips 
with stop split-pins 
(fig. 6:)- These 
copper strips fit 
into two .contacts 
mounted on porce- 
lain insulators. They 
аге: ‘handléd Бу 
шёапв of а wooden 
rod provided with an 
insulator at its ex- 
trémity. To further 
safeguard. the at- 
tendant, the bush 
by means of which 
the insulator is fastened on the stick 1з earthed through a 
little metal chain; this enables the attendant to operate 
the disconnectors, when the -switches are open, without 
running any risk (fig. 6.) The switches embody all the main 
features of the standard Brown, Boveri oil switch, but as 
they are adapted for 40,000 volts they possess some interest- 
ing features. 

The switch is operated from a distance by means of the 
hand wheel on the main board, and is actuated by a rotary 
motion. The latter is probably the most suitable mechanical 
movement; for appliances of this kind, a great advan- 
tage being that one is not tied down to a particular spot 
for placing the switch, for, by means of a countershaft, 
the apparatus can 
be controlled аё 
almost any distance. 

The switches 


tubes cemented into are of the mul- 
the dividing wall. tiple-break type. 
In laying out Both the moving 
the 40,000,- volt and stationary 
apparatus, the extra contacts, as well 
high pressure bus- as the mechanism, 
bars were taken are immersed іп 
as Ше jstarti an oil batb, so that 
In order to nothing appears 
exclude “all above the surface 
sibility of arcs being of the oil but insu- 
formed between lating material and 
bars of different the earthed parts 
polarities, each of the apparatus. 
was ер- The oil reservoirs 
closed in a separate are quickly апа 
cell made of easily lowered to 
incombustible Fig. 9.—Vimws or 40,000-уогт TRANSMISSION LINE. ; - give access to the 
material. The thick- contacts. All cur- 


ness of the walls of these cells is 120 mm. Great care was 
taken in obtaining a mechanically strong and at the same 
time electrically efficient insulator. The ordinary type on 
the market proved unsuitable, and a special type was there- 
fore designed to meet the circumstances. This insulator 
consists of three parts, -glazed separately but baked 
together. The main body of the insulator has four deep 


grooves. Hach insulator has to withstand a test of 100, 000 


volts before peing delivered. 
Immediately below the extra high pressure bus-bars, on the 
first floor, the high pressure oil switches have been erected. 


rent-carrying parts have been solidly coastracted, and 
are of ample cross-section. To avoid fusing of the 
main contacts, small auxiliary ones have been рго- 
vided, which carry the current at the moment of breaking 
the circuit. These contacts are easily renewable. To make 
sure that the spark produced when breaking the circuit is 
quickly destroyed, the contacts have been formed in such a 
way that, at the moment of rupture, a volume of oil is 
forcibly thrown against them. 

In order to weaken the destructive effect of the spark, the 
circuit is simultaneously broken in six places. By doing 
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this, a small travel for the moving contacts can be allowed. 
This, travel, in the present case, amounts to 8 cm., thus 
giving an effective oil-break of 35 cm., after having sub- 
tracted the overlap of the contacts. This break ought 
certainly to be more than sufficient, even for a pressure of 
40,000 volts. 
Moreover, the fact 
must not be over- 
looked, that, in 
three-phase work- 
ing, two phases 
have to be con- 
sidered as forming 
опе circuit, thus 
giving 12 simulta- 
neous interrup- 
tions per phase, 
Although, for the 
reasons mentioned, 
this switch was 
composed of three 
single-pole ele- 
ments, the firm's 
usual practice is to 
combine them into 
one apparatus. 
The oil-baths are, 
however,. kept 
separate, t.e., опе Fia. 10.—500-Kw. TRANSFORMER. 
for eaçh phase. 
t: On turning the switch hand-wheel, the rotary movement 
is transmitted to the switch spindle, which, in its turn, 
actuates a crank. The latter moves the contacts and closes 
the circuit, and also puts under tension the springs fixed 
round the guides (see fig. 6). : 

If the switch is operated by hand, and by mistake the 
crank is turned past the dead point, the switch will, never- 
theless, remain closed. When the switch is worked auto- 


directly by an electro-magnet. For larger types, as in this 
case, when three switches have to be released at the same 
time, a common release spindle is provided, and the break 
is effected by the falling of a weight. The position of the 
weight in its turn“ is controlled by an electro-magnet (see 
| | fig. 7). When 
.. the switch is closed 
| the weight assumes 
its original position, 
and is ready for 
the next emergency, 
A driving shaft, 
common to the 
three switches, is 
supported in bear- 
ings fixed in the 
masonry walls, and 
operates the switch 
spindles through a 
chain drive. The 
switch hand-wheels 
on the main board 
impart motion to 
this shaft also 
through a chain 
drive. 
As mentioned 
above, the energ) 


Fra. 11.—Wonrz LIGHTNING ARRESTERS. which is stored up in 


the spring under 
tension separates the contacts. The driving gear, 
however, has to be turned to the “off” position by the 
switchboard attendant as soon as, and every time, a circuit 
has been closed. This is effected in the following manner ; 
the chain wheel of the driving shaft is not keyed, but runs 
loose, on the latter. A pin projects from one side of this 
wheel, and travels in a semi-circular slot cut into the side of 
a little rope pulley keyed on to the driving spindle. When 


Fic. 12.— SwrrOHGEABR IN SUB-STATION. 


matically, on the contrary, the crank never quite reaches the 
dead point, but is kept in position by means of a pawl and a 
cam-wheel. As soon as the pawl is lifted, the springs of the 
switch pull the contacts apart. 

In the smaller type of switches, the catch is influenced 


Fic. 13.—Low-PnmzssunE Bus-Bans AND)DiscONNRECTING GEAR 


turning the chain-wheel. clockwise, i.e., when closing the 
switch, the projecting pin engages the little pulley, and 

movement is transmitted to the driving spindle; on the 
other hand, when the chain-wheel revolves in the opposite 
direction, the stop turns idly round in the semi-circular slot 
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of the rope pulley. The rope pulley, of course, follows 
every movement of the driving spindle, and consequently 
of the switch spindle. By means of a catgut rope running 
over the pulley, and ancther pulley fixed on the spindle of 
the switch handwheel, a pointer is made to indicate the 
exact position of the contacte at any moment. 

In order to refresh the memory of the attendant, an 
inscription “ wheel to be turned back," appears as soon as 
the switch is closed. Should the operator in spite of this 


reminder still forget to return the hand-wheel to its off 


osition, even then no harm will result, as it has been proved 

y tests that the springs of the switch are sufficiently strong 
to drag the whole driving gear back to its first position. Pro- 
vision has also been made to open | 
the switch by hand, should the relay 
fail to act. A knob passing through the 
centre of the switch hand-wheel, when 
pulled, lifts the pawl on the releasing 
shaft, and the switch opens in the usual 
way. Furthermore, by means of a push 
button, the solenoid circuit can be closed, 
and the switch opened. The overload 
relay, whose function it is to break the 
circuit through the action of the electro- 
magnet or solenoid, is designed on 
Ferraris’ well-known principle. A light 
aluminium disk revolves between the numa 
poles of a single-phase electro-magnet, 
energised from the secondary terminals 
of а current transformer inserted in 
the main circuit. The torque produced 
by the eddy currenta set up in the disk, which tends to make 
the disk revolve, is balanced by а small weight suspended 
from a silk thread. As soon as an overload comes on, the 
balance is disturbed, and the disk starts revolving, and winds 
up the thread on a little drum till the weight arriving at the 
end of ita travel establishes contact, between two springs, and 
thus closes the direct-current electro-magnet circuit, The 
length of the thread is, of course, calibrated for given over- 
loads. The apparatus is therefore not only a maximum, but 
also an inverse time element relay—that is to say, the circuit 
will not be interrupted with a small overload, unless the 
latter lasts for a considerable period, while, in the event of 
large dangerous overloads arising, the breaking of the 
circuit will be effected very rapidly. This relay is usually 
Bingle-pole, but two or three can be combined to form one 
apparatus. 

The generator board (fig. 5) is built in the form of a desk, 
the top part inclining towards the operator. This inclining 
portion is made of cast-iron, and the measuring instruments are 
let in beneath its surface. The board is placed in the gallery 
giving access to the engine room, so that the attendant can 
survey the whole of the machinery, and at the same time 
have his hands close to the controlling apparatus. The 
operating board is only equipped with low pressure apparatus, 
and consists of three generator panels, one feeder panel, and 
one exciter panel. Each generator panel is equipped with 
the following apparatus :—Two hand-wheels, one serving for 
the high-pressure oil-switches, and the other for the pressure- 
regulating rheostat. The regulating hand-wheels of all three 
generators can be coupled together, so that the three units 
can be regulated together when running in parallel. 
panel has finally a two-pole overload relay. In the case of 
the feeder, this relay is of the three-pole type. "The push 
button for the electric release of the high-pressure switches, 
as well as the phase lamps and tumbler switches for the same, 
is mounted on the desk. The exciter panel carries two hand- 
wheels for regulating the shunt of the dynamos, and two 
double levers for the two-pole switches, It may be of 
interest to British switchboard manufacturers to note that 
no marble or slate was used in the construction. The vertical 
sides of the boards are covered with ornamental embossed 
iron sheeting. 

A bus-bar voltmeter is mounted on a bracket placed in a 
prominent position over the middle of the board. 

The regulating rheostats, placed directly beneath the 
operating board, can be inspected without running any risk 
when the station is in full swing. 

The third story has been reserved for the lightning 
arresters, each phase separated from the others by а par- 
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tition. These arresters are of the well-known Würtz type, 
and are insulated from earth by several porcelain insulators. 

On a level with the lightning arresters are the leading-out 
arrangements for the high-pressure line. Each line leaves 
the power house through one of the glass panes of the 
window. On both sides of this glass pane a stout glass tubo 
projects, through which the conductor leaves the building. 
Tbis tube is kept in place by two copper hoods soldered 
to the conductor. The tube is of auch a length that the 
shortest path for leakage to a non-insulating body is 
250 mm. 

The total length of the overhead line (see figs. 8 and 9) 
is approximately 32 km. ; it follows more or less the Serio 
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Fic. 14.—BECTIONAL ELEVATIONS OF THE SUB-STATION AT NEMBRO. 


River as it winds through the ** Val Seriana" till Nembro 
is reached, where it drives the machinery of Messrs. Crespi 
and Co., of Milan, for treating cotton. The line has been 
calculated to transmit a total of 4,000 H. P., with а drop 
along the line not exceeding 5 per cent. The line consists 
of three highly conducting bare copper wires of 6°5 mm. 
diameter each, mounted on Delta insulators supplied by the 
well-known Hermsdorf earthenware factory. 

These insulators, which are protected by patent, are of a 
totally new design, specially got out for this installation. 
They embody all the advantages of the ordinary Delta-type 
insulator, but, in addition, have shown, by the following 
severe tests: — That the spark jumped across from top of 
insulator to iron support at a pressure of 89,000 volts when 
the humidity of the atmosphere amounted to 62 per cent. ; 
that the spark jumped acroes from top of insulator to iron 
support at а pressure of 54,000 volts when the surrounding 
atmosphere was subjected to a heavy artificial rain cover- 
ing the ground with 35 or 40 mm. of water in one minute: 


that the insulation resistance of each insulator amounted to 


several millions of megohms in a dry atmosphere, and to 
Beveral thousands of megohms in an atmosphere saturated 
with moisture to the extent of 40 or 50 per cent. Each 
insulator finally had to pass a flash test of 80,000 volts 
without showing signs of breaking down. 

'The insulators are fixed on wooden poles and crogs-arms. 
As а rule the lines are mounted on a single pole, in the form 
of а trisngle with 850 mm. side. (See fig. 9.) The 
Standard height of pole is 8 metres above the ground (9 m. at 
crossings). The lower insulators are placed at a height of 
7:5 metres above the ground (8:5 m. at crossings). Where 
long spans and sharp bends occur, two poles have been 
erected and the insulators mounted on the cross beam at a 
distance of 1,000 mm. from centre to centre. The longest 
span is 120 m. (this considerably exceeds the limit allowed by 
the Board of ‘Trade in England) and the sharpest angle 
145°, 

At San Carlo the line crosses an existing single-phase line 
of 2,000 volts, and at Albino a line and a canal. The 
average length of span from pole to pole is 40 m. 

A telephone line connecting the power house with the 
sub-station is fixed on the same poles at a distance of 1°5 m. 
below the high pressure main line. This line consists of 
two silicium bronze wires of 3 mm. diameter each, mounted 
on ordinary insulators. | 

The transformer station is situated at Nembro, in close 
proximity to the factory. The line enters the building at.a 
pressure of 38,000 volts, this being the voltage to which 
Gromo has to regulate the generating plant. 
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This station so far only contains two 500-K.v.A. trans- 
formers, of the same type and design as those at Gromo. 
Space has been reserved for a third. 

These apparatus have been designed for a normal con- 
tinuous output of 500 x.v.a. The ratio of transformation 
equals 38,000/500 volts. The efficiency obtained on non- 
inductive full load was 97°6 per cent., which compares 
favourably with 96°8 per cent., the guaranteed figure. The 
inherent regulation on non-inductive full-load was 0°8 per 
cent., and with power factor 0°70 was 2°9 per cent. The 
insulation between primary and secondary coils withstood a 
pressure test of 57,000 volts. The overall dimensions of 
these transformers are as follows:—-Length, 1,600 mm.; 
breadth, 1,155 mm.; height, 2,005 mm. (fig. 10). 

These apparatus take 13 litres of water per minute each 
for cooling pu 

The connections of this sub-station, as far as the high- 
pressure circuits are concerned, are similar to those of the 
Gromo station. А three-pole emergency switch mounted 
on pores outside the station allows of the complete isolation 
of the sub-station. The switch, as will be seen from the illus- 
tration, fig. 8, is of the well-known horn break type. As the 
apparatus is placed in the open, the possibility existe that, 
when the sub-station is switched out, discharge of current 
might be produced between the live line and the line enter- 
ing the transformer station. This could happen through 
the presence of a foreign body, such as a bird, between the 
horns, or in very rainy weather. To avoid this sparking 
across occurring, three contacte have been fixed to the switch, 
which, when the same is opened, short circuit the lines 
entering the station and connect them to earth. 

The line enters the sub-station in identically the same way 
as it leaves the primary station at Gromo, and the 
current passes through the lightning arresters to the high- 
pressure bus- bars. The leads from the bus-bars pass through 
three single-pole disconnectors, and three single-pole auto- 
matic high-pressure oil switches, to the primary side of the 
transformers. The secondary side of the transformer is 
again provided with three-pole disconnectora and two current 
transformers, one for feeding the overload relay and the 
ammeter, the other for the relay only. The transformers 
feed the low-pressure bus-bars at 500 volts. ‘These bus-bars 
are connected with two feeder circuits for supplying the 
motors, &c. A large dial voltmeter indicates the bus-bar 
voltage. Each feeder circuit is provided with a switch and 
the necessary fuses. | | 

The transformer station is a plain two-storied building. 
Both floors are sub-divided each into two compartments. 
On the ground floor at the back the transformers are situated ; 
in the front room, mounted on the separating wall, are the 
secondary bus-bars with the disconnecting gear and current 
transformers. (See figs. 13 and 14.) z 
. Immediately above the transformers on the next floor are 
the high-pressure automatic switches: these are identically 
the вате both as regards construction and modus operandi 
as those installed at Gromo. In the front room there are at 
present two desk type panels for the high-pressure oil 
switches and a distributing panel for the 500-volt feeders. 
The latter carries two 500-volt switches and the necessary 
fuses. The desk panels are an exact reproduction of the 
Gromo board, except that only one hand-wheel has been pro- 
vided, and that the top part, instead of being of cast-iron, is 
а marble slab. The ammeter is let into the marble and fed 
from the secondary terminals of the current transformer 
connected with the secondary bus-bars. (Fig. 12.) 

The framework of the 500-volt distribution panel is self- 
contained and is constructed entirely of iron. All current- 
carrying parts are protected by iron sheeting against inter- 
ference. The low-pressure bus-bar voltmeter is mounted 
on а separate small marble panel. | 

The feeders from the distributing panels, passing through 
the upper chamber, leave the building overhead. 

On the second floor the 38,000-volt bus-bars have been 
placed. These are duplicates of those erected at Gromo. 
The lightning arresters are placed in the next compartment, 
together with the leading-in arrangements. | 

This power transmission plant was officially started on July 
11th, 1904, and the results obtained were beyond expectation ; 
the plant has also, withstood the severe thunderstorms which 


rage during the hot summer months in the north of Italy. 


Great credit is due to the enterprising spirit of the con- 
tractors and their client in adopting a pressure which has no 
precedent on. the continent of Europe. This installation is 
another witness to the truth of the economical working and 
reliability of high-pressure plant, which, thanks to the 
special devices employed, requires no more attendance than is 
necessary for a medium- pressure plant. As regards danger 
to life, this factor has practically been reduced to a 
minimum. by the methodical way in which the plant 
has been laid out, and by the many protecting devices 
employed. MEE 

In concluding this article, we must express our thanks 
to the contractors for their courtesy in placing all the 
above drawings, photographs, and data, at our disposal, 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 497.) 


Metropolitan District.—It is stated that the American 
Car Foundry Oo. is to supply 100 carriages for the London Under- 
ground Railway. . 


New York City.—It was announced, on September 9th, 
by Mr. William B. Parsons, the chief engineer, that the New York 
subway would be ready for opening wi a few days of October let, 
unless there is "something extraordinary in the way of strikes.” 
On the same date, says a New York correspondent, the deputy chief 
engineer, Mr. George 8. Rice, reported in detail on the safety 
devices that have been installed in the subway. Provision is made so 
that two trains on the same line can never travel in contiguous blocks, 
for the current is cut off automatically, and a train cannot possibly 
pass a danger signal until there is a clear block ahead. Басһ ві 
is lit by means of two incandescent lamps on independent circuits, 
and the general lighting of the tunnel is also on an independent 
circuit. At each station, and at every 200 ft. between the stations, 
there is an emergency switch, by the operation of which the whole 
of the power current can be cut off from all the rails in case of need. 
Since thé begianing of September a large number of men have been 
trained ia the work of operating the trains, as many as 20 experi- 
mental trains being in operation both night and day. Thess expe- 
rimental trains have been run on the inner or express metals, and 
the only difficulties in handling this experimental traffic has been 
in connection with the switching of the cars for the retarn trip. 
There have bsen prolonged negotiations with the engineering 
trades unions as to the wages and hours of the motormen. The 
company has finally conceded payment at the rate of $350 
(14s. 6d.) per diem, and the men, on their part, bave agreed to a 
ten- hour instead of & nice-hour day. Preference is also to be given 
to the extent of 50 per cent. of the total force, to employés on the 
elevated lines, and the men have, more or less reluctantly, accepted 
the “standard” physical test. A feature of these negotiations 
which at one time threatened to result in a general strike, has been 
the presence in New York of a party of 500 “strike breskers,” 
under the generalship cf а man named Farley, who makes a busi- 
ness of aiding street-traction companies when tbreatened by the 
possibility of a strike. Farley's men bave been boarded and lodged 
at tbe car-barns at the expense of the Interborough Rapid Transit 
Co., and bare received, in addition, $2 50 (10s.) a day with a pro- 
mise of $5 a day in the event of their being called проп to operate 
tbe cars. 


Snowdon Light Railways.—A correspondent writes to 
the Times about this scheme as follows:—“The Light Railway 
Commissioners have now submitted to the Board of Trade for 
confirmation an order for the construction of a light railway from 
tbe lower end of Llyn Gwynantto Bettws-y-Coed. А considerable 
controversy has been, and still is, raging in connection with tbe 
proposed line. Correspondence has appeared in your columns with 
regard to it, and a stubborn fight may be anticipated when the 
Board of Trade inquiry is held. The opposition is based on that 
clause in the Light Railways Act by which the Commisaioners of 
the Board of Trade are directed to consider any objections made to 
а proposed railway on the ground that it will injure the natural 
scenery of the district through which it passes, Apart from this 
consideration, there is little to be said either for or against the 
railway. The district it will serve, though large, is wild and 
sparsely inhabited; but the project is in reality only a part of a 
large scheme for the opening up of Snowdonia by means of elec- 
trical energy, the power being derived from Llyn Llydaw, the 
dark impressive lake below the summit of Bnowdon, which is to be 
danmod. for the purpose.” 

Later in the article the writer says: 

“Whether the railway, if made, would pay is, of course, a 
question for the promoters; but when one considers the cost of 
construction, and how short and how dependent проп weather the 
tourist season is, one is tempted to doubt the wisdom of those who 
are backing the scheme financially. It seems even at this eleventh 
hour worth while to throw ont the suggestion that the real interests 
of the public would be far better regarded by the development of a 
motor-car service than by the proposed electric railway. For the 
promoters the initial expenditure would be farb less, the working 
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cost certainly not much greater, and in the off- seasons the cars 
could be used elsewhere or kept idle with ро сап no cost to their 
owners. For the public the means of transit would be cheaper and 
quicker than at present, and no fresh scat need be made upon the 
landseape, forming, as it were, an ugly cut across the face of one of 
Britain's faireat pictures.“ 


South Shields.—It would seem as if the question of the 
municipalising of the tramways, for the construction of which power 
has been obtained, would be again prominently before the public. 
As was stated in our columns, an attempt was made at the last 
meeting of the Council to take the matter out of the hands of the 
Committee, but without effect, Now, however, it is stated on the 
best anthority that the Committee which has been conducting the 
negotiations with the B.E.T. Oo. have decided to rescind a resolu- 
tion, the purport of which was that the company’s offer should form 
the basis for negotiation. The significance of this is that but for 
formal difficulties a motion would have been adopted recommending 
tbe Council to municipalise the system. To put tbe matter into 
order it is understood that a notice of motion will be given, and 
that the question will be discussed at a special meeting of the 
Council on the 29th inst. This change of front is declared to be 
due to the finding of some mysterious document bearing on the 
question of the tender. 


Southampton.— At the last meeting of the Т.О. a reso- 
lation was passed exprersing approval of an application to the 
B. of T. for а prov. order Autborising the construction by tbe Cor- 
poration of additional tramways within the county borough. 


Southport—Lytham.— The scheme for the construction 
of s tramway acroes the Ribble estuary, to connect Southport and 
Lytbam, is being rapidly pusbed forward. The contract for tbe 
construction of the bridge is said to have been let to a London 
firm. ; MN 


Tyrolese Electrie Railway.— The first electric railway 
established in the Tyrol has been opened to traffic between Inne- 
druck and Fulpmes. It is termed the Stubai Valley Railway, and 
bas been carried out by the Union Electricity Co., of Vienna. 


е 


TELEGRAPH AND TELEPHONE NOTES. 


Amazon Cable Interruptions.— The note on this sub- 
ject, which was reproduced in our is ue of August 19th òn page 304, 
has drawn а communication from Mr. Н. Н. Mardcck, late superin- 
tendent of the Amazon Telegraph Co., which we reprint from the 
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" Wuo Curs THE AMAZON CABLB? 


“In reference to the article published in your August number 
giving the cause of the many interruptions of the Amazon cable, as 
explained by Captain Arthur Schindelar, I beg to state tbat his in- 


formation is abeolutely unfounded and inoorrect. The Amazon 


cable is not purposely cut to aid or abet those interested in rubber, 
as that gentleman's statement implies, nor bas the company any 
other interest than to keep the cable in working order. Oaptain 
Schindelar apparently does not. know that anyone cutting a cable 
or otherwise interfering with telegraphic communication commits 
a crime; and is liable to a term of imprisonment not lest than three 
years. Imagine baving to suborn the officers and crew of the repair 
ship, the staff at Manaós and Para (not to mention the intermediate 
tations), the representative at Rio de Janeiro, and the London 
directors for nine years | 
^ Who can be paying for the Joss in traffic and the bribes all this 
time, and who is doing the cutting? It cannot be the rubber mer- 
chante, as nearly every house in Pará is represented by a branch in 
Марабв, and all business is stopped in the latter city during the in- 
terruptions, It cannot be the Federal Government, sesing that a 
subvention is paid by it to aesist the company. It cannot be the 
State Governments, when we know they expended 7,000,000 
milreis to open пра road for a land telegraph line, which was con- 
structed and afterwards abandoned on account of the expensive 
maintenance and interruptions due to falling trees, landslides, &c. 
It cannot be the company itself, seeing that during the interrup- 
tions the traffc is nil and the subvention reduced if the trouble 
lasts over 90 days, and over £1,000,000 have already been spent to 
improve the service. 
` "Will Captain Bchindelar kindly say by whom the cable is cut? 
Iam ваге the ‘cable company would pay him handsomely for bis 
information. І сап testify that up to the end of 1902 the cable 
company Led used every means and device that science can teach 
in order to maintain 
Реза and Mansós I defy anyone to prove tbat the interruptions 
are not due to natural causes, the principal ones being falling banks, 
sunken logs, chafing by rocks, and the bed of the river changing 
on account of the seething current, which in its mad career washes 
g before it, the cable becoming buried, making repairs 


. everythin с 
dificult. I wonder if Captain Schindelar has ever noticed the 


current о ite Parintins and Obidos, or the meeting of the waters 
below Manaós? Fancy я cable living in that turmoil! There is 
no necessity to cut it. I regret not having met or heard of Captain 
Schindelar during the 10 years I was in that district, where I know 

port on the river between Pará and Manaés, and consequently 
of importance, especially Americans snd English 


` Anju-Ping-Yang.. 


permanent télegraphic communication between 


travellers; however, I hope the information he picked up regard- 
ing the controlling (sic) of the rubber trade on tbe Amazon’ was 
from a better source than that of the cable interruptions.— Yours 
very truly, R. H. МАвроск, late superintendent of the Amazon Tele- 
graph Oo., Ltd.; Concessionaire for Wireless Telegraphy in Amazonas 
State; and secretary to the Amazon Commission at the Bt. Louis 
World's Fair. 
" New York, August 22, 1904.“ 


The Cable Ship “ Monarch."—4An explosion occurred 
on Saturday last on board the G.P.O. steam cable ship Monarc, 
lying off Woolwich Dockyard, by which threo men were injured. 
There is doubt as to how the explosion was caused. 


The German-American Cables.—It is announced that 
the German Atlantic Telegraph Co. has succeeded, after many experi- 
ments at Horta, in the Azores, in establishiog apparatus which 
renders it possible, by the automatic insertion of a battery, to so 
improve the means of transmission, that a direct service takes place 
between Emden, in Germany, and New York. Previously the mes- 
sages were taken off at Horta, whica is the intermediary station 
between Germany and the United States, and sent off agaip, thus 
causing great strain upon the telegraph staff in consequence of the 
heaviness of the traffic. As а result of the innovation, however, 
tbe duties of the staff have not only been lightened, but the ser- 
vices of some of them have proved to be superfluous, and they are 
to be transferred to the Carolines and Marianne island. The com- 
pany now proposes, as a result of the possession of a sufficient 
number of trained operators, to close the tclegraph school which 
was established at Emden a few years ago. 


German-Dutch Telegraphy.— The Deutsch-Nieder- 
landische Telegraphen Ciesellechaft, which was formed in July 
with a share capital of £350,000, has now been entered in the com- 
mercial register at Cologne. The object of the company, as men- 
tioned in a former issue, is to acquire and work telegraph and 
telephone ccncessions, with special reference to the Dutch Indies. 


Imports of Telegraph Cables.—4A farther shrinkage 
is noticeable in the importation of foreign telegraph cables and 
apparatus into this country, the returns for August showing a total 
of only £3,235 as against £8,381 in August, 1903, and bringing up 
the aggregate for the first eight months of the current year to 
£23,666, ав contrasted with £42,112 in the corresponding period of 
1903. 


The Proposed Iceland Cable.— It is reported from 
Copenhagen that the new cable to Iceland will be completed next 
year. The connection is to be effected by way of the Shetlaud 
isles, ав а cable already exists between the latter and Scotland. Tbe 
expenditure on the new cable, which is being carried out by the 
Great Northern Telegraph Co., of Copenagen, is estimated at 
2,000,000 kroner. It is said that from the la: ding point of the cable 
in Scotland, the telegrams to and from Denmark will be forwarded 
vid Newcastle. 


Telegraphic Interruptions and Repairs :— 


Олвіва, INTERRUPTED, REPAIRED, 
Trinidad-Demerara Ja ЗЕ " „ Aug. 26, 1901. .. $5 
Mominica-Martunigae .. is T y eo May 7, 1004 .. oe 
В. Lucia-Martinique .. oe ee ee oo May 7, 1902 .. өө 
Cayenne-Pinheiro T gs ee T . Aug. 13, 1902 .. ө» 
Reisea-Issa (Yemen)-Camaran m es e» Oot, 2, 1902 .. ee 
Tarifa-Tangier ee oe ae ee ee ee Jan, 18, 1904 ee ee 
Closed . asa i T ee Feb. 9, 1904  .. - 

Port Arthur-Chefu . T ee .. Маг. 9, 1904 .. oe 
Paramaribo-Cayenne .. Й .. July 18, 1904 


. Aug. 20, 1904 
.. Aug. 30, 190 
.. Dept. 16, 1904 .. 


Cape Haitien-Mole 8t. Nicholas 
Bundaberg-Gomen (New Caledonia) 
Marseille-Barcelona .. a ee 


LANDLINES, 
Cartagena-Baranquilla x3 T .. Dec. 8. 1900 * 
Puerto Bairros .. "m - ex T" . July 28, 1902 s 
Beoul-Masampo oe oa ео oe ee Feb. 18, 1904 ee 
Seoul-Gensan ee ee ee ee ee ee Feb. 18, 1904 . 
ee ee ee өө .9 Feb. 25 1904 


Ninguta- Vladivostock T . March д, 1904 n 
Caimanera-Santiago .. x Р June 16, 1904 .. 


Wireless Telegraphy.—It is reported by Reuter that 
overland communication has been successfully established by wire- 
less telegraphy between Bt. Louis and Chicago, а distance of 300 
miles, on the de Forest system. 


ааваа 


Electrolytic Preparation of Sodium from а Mixed 
Bath of Sodium Hydroxide and Carbonate.—M. le Blanc has 
5 (Zeits. Elektrochemic, 1904, x., 568) an account of an 

vestigation carried out by С. F. Carrier, jun., into the method 
suggested by Н. Becker for obtaining metallic sodium by electro- 
lysing a fused mixture of sodium hydroxide (caustic soda) and 
sodium carbonate.. Carrier finds that when such a mixture, con- 
taining up to 66 per cent. of carbonate, is electrolysed at tempera- 
tures between 260° and 630° C., with current densities up to 2°5 
amperes per equare centimetre, no carbon dioxide is produced. The 
process, therefore, will not work in the form given to it by ita 
original inventor, and it is really nothing but an inferior kind of 
Castner process, in which hydroxide is used alone. Moreover, carbon 
dioxide is not liberated from aqueous solutions of sodium carbonate 
containing hydroxide at a temperature of 90° C. and a current 
density of 06 ampere, until the sodium hydroxide is neutralised. _ 


a 
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OONTRAOTS OPEN AND OLOSED. 


OPEN. 
Aberdeen. — September 27th. Twenty top-deck car 


covers, for the Tramways Committee. See Official Notices " 
September 2nd. 


Bangour Village.—September 28th. The Edinburgh 
District Lunacy Board invites offers for the following works :—(1) 
Electric wiring and cables; (2) telephone installations ; (3) electric 
bells, required in connection with certain buildings erected and 
to be erected at Bargour. The specification may be obtained from 
the architect, Mr. H. J. Blanc, 25, Rutland Square, Edinburgh. 


Barnes,—September 27tb. The U. D. C. invites tenders 
for the wiring of the Isolation Hospital, Mortlake. Particulars at 
the Council Offices, High Street, Mortlake. 


Brighton.—October 10th. Advertising rights for the 
electric cars. See “Ofcial Notices " to-day. 


Bary.—September 26th. The Guardians want tenders 
for electric wiring, bells, and telephones for thc new hospital build- 
ings. Mr. G. R. Peers, 16, John Dalton Street, Manchester, con- 
sulting engineer (specifications, one guinea). 


Edmonton.—September 27th. The U.D.C. invites offers 
from companies willing to carry out its electric lighting provisional 
order, See “ Official Notices" August 26th. 


France.—September 29th. The municipal authorities 
of Paris are inviting tenders, until September 29th, for the supply 
and erection of a gas engine and dynamo of a capasity of 
7 Kw. at the municipal electric lighting station at the Square 
Saint Pierre. Particulars may be obtained from, and tenders are to 
be sent to, l'Hotel de Ville, Paris. 


Hull. — September 80th. The Corporation 
tenders for the wiring and fitting of Beverley Road Baths. 
of tender at the City Engineer's Office. 


II ford.— October 4th. Balancer and switchboard panel ; 
reversible booster and panel, for the U. D. C. See Official Notices 
September 16th. 


Leyton. — September 23rd. Electric wiring and fittings 
for Newport Road School. See Official Notices September 2nd. 


London.—October 4th. Three electric car traversers 
for the L. C. C. See Official Notices" August 5th. 


London.—October 4th. The L.C.C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Par- 
ticulars from Mr. G. L. Gomme, County Hall, Spring Gardens, 8.W. 


Manchester.—October 4th. Ampere-hour and watt- 


hour meters for the Electricity Department. See Official 
Notices " to-day. 


Middlesex.—October 12th. The Light Railways Com- 
mittee of the Middlesex County Council invites tenders for the work 
and materials required in the construction of the permanent way 
(for electric traction), bridge work, and road widenings connected 
with the following light railways :— 

Railway No. 8.—A line of double track, with junctions, oross-overs, &c. ‘and 
contingent works of road widenings and new bridge work), to be laid along 
Station Road and Buckingham Road, in the urban district of Wood Groen. 
The line will have a total length of about 4 furlongs 8 chains. 

Railway No. 6.—A line of double track, with junctions, cross-overs, &o. (and 
contingent works of road widenings and new bridge works), to be laid along 
High Street, Harlesden, and Harrow Road. in the urban districts of Willesden 


“т Wembley. The: line will have a total length of about 1 mile 3 furlongs 5 
chains. 


Philippopoli.— October 2nd—15th. The Municipality 
is inviting proposals for the installation of electric lighting and 
tramways in the town. A copy of the official announcement in 
French will be found in the Times for September 5th. M. Penkoff 
is the chief of the technical section. 


Richmond.—October 5th. Pumping machinery and 
electric motors for the Sewerage Board. See Official Notices 
September 16th. 


Servia.— October 2nd. Tenders are invited until 
October 2nd, by La Société Oratschar et Kablar, at Tchatechak, 
Bervia. for the supply of two sets of turbines and dynamos for their 
central electric lighting and power station. 


Salford. — October 6th. Lead-covered cables for the 
Electricity Committee. See “ Official Notices " September 16th. 


Shanghai.—March 31st, 1905. The Board of Trade 
have received through the Foreign Office a copy of a telegram from 
the British commercial agent in Shanghai to the effect that tenders 
are invited by the municipality of that city for the construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. Conditions, plans, &c.,on application to Messrs. 
pe ro agents for the municipality of Shanghai, 63, Leadenhall 

treet, Е.О. f = | 


invites 
Forms 


Spain.—October 12th. The Municipal Authorities of 
Espinar (province of Segoria) are inviting tenders for the con- 
cession for tho electric lighting of the town. Particulars may be 
obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Espinar (Segoria). 


Tynemouth.—September 30th. Опе 600-Kw. steam 
dynamo for the Corporation. See “ Official Notices " September 9th. 


OLOSED 


Bermondsey.—The B.C. received the following tenders 
on Tuesday for installing tbe electric light in the staircases and 
courtyards of the Falford Street dwellings :— 


Runderland & Co. "T T ds 
E. Probert & Co. .. 5 ўз ае 


.. (aecepted) £188 0 
è š - .. 105 16 
J. Defries & Sons, Ltd. ee 


РА és 176 10 
A. H. Marshall & Co. wie T „ 1689 10 
А. W. Penrose & Co. ae ae $ 198 
P. H. Allin & Sons ee ee ee ee ee oe 215 0 
The I.axnot Lighting Co. M ss а * .. 253 9 
E. P. Allam & Co. is s * © * . 2419 
Salisbury Electrical Engineering Co. 220 aa eo 259 10 
Ward Bros. S mn "P ws 270 19 
Gibson & Co. = e 298 10 
Hargrave & McCraight .. 800 11 
E. Newbald & Co. ae ee ee ee os eo 820 16 
Sweet Bros. oa a M M x S% .. 510 0 


J. Cardwell.. ee e өө e. • 550 0 


Carnarvon.—The Hart Accumulator Co. have received 
the contract for a storage battery (256 of their standard lighting 
type cells) for the electricity works. 


Chelsea.—The Guardians received 24 tenders for wiring 
the wards of the Infirmary. These were as follows :— 


Coleby & Co. .. EN sè РЕ дан. оё» . £585 10 0 
Warren Smith x 5% > as we . 613 0 0 
Bolton, Fane & Co. .. ee ee ee eo oe 652 0 0 
Patrick McCarthy .. T a ee om .. 475 0 0 
William Seymour. ea d „ 547 0 0 
Wells, Raynor & Co., Ltd. or n .. 809 0 0 
Buckley & Beach .. T ks Cè РЕА . 545 0 0 
G. E. Taylor & Co. .. m i ee "s . 490 0 0 
Mark Wiedhofft 4 ss as x as 866 0 0 
John Boulting & Sons oe - we 5% 40310 0 
E. P. Allam & Co. ce ee ee oe ee ee 480 0 0 
Erneat Probert & Co. - АР vs As . 511 0 0 
Donnisson, Billem & Co. .. T .. Sa .. 6800 
Thos, Potter & Sons.. es s ө vs .. 525 0 0 
Thos. Clarke & Co. ees ee ee ee ee ee 481 4 6 
C. Mickleborough .. аа iu .. (accepted) 86817 6 
District Electric Co., Wolverhampton .. e .. 880 0 0 
Wm. Wing ee oe ee oe [4] ee ee 899 4 0 
Lee & Warren.. zis ie рз es T . 875 0 0 
Fryer & Co. е6 ев ee ee ee ео ee 608 0 0 
Percy Turner .. An 7А se x "P .. 995 0 0 
Bmitham & Page T “э ee ^as . 552 8 0 
Engineering Co., York Place  .. x “a .. 587 9 0 
Farringdon Eleotrio Wiring Со... $4. е 680 8 0 


Colne.—The T.C. has accepted the tender of Messrs. 


Körting Bros, for the supply of piping and valves to the electricity 
works, at £145. 


Shoreditch.—The B.C. received on Tuesday 
following tenders for 2,430 yds. of cable :— _ 


British Insulated and Helsby Cables, Ltd. 

Siemens Bros. & Co., Ltd. .. С 45 
W. T. Henley's Telegraph Works Co., Ltd. 
W. T. Glover & Co., Ltd. se cs ne 


the 


(accepted) £590 0 

. 598 15 
.. 97 10 
.» 598 0 


FORTHCOMING EVENTS. 


September 27th, 28th and 29th.—Municipal Tramways Association of Great 
Britain. Annual Conference to be held in Live l. Full parti- 
culars were given in our Notes in September 9th issue. 


NOTES. 


Electric Headlights on Indian Trains.—Some of the 
new locomotives brought into service by the North-Western Rail- 
way of India are fitted with powerful electric headlights of 
American manufacture. Indian Engineering says that the equip- 
ment consists of a turbo-generator mounted on top of the boiler 
barrel immediately in rear of the engine dome, and two projectors 
mounted on the head of engine and rear of tender respectively. 
The projectors are capable of movement over a wide arc both 
horizontally and vertically by a quadrant and а screw elevating 
gear, both of which are operated from the cab of the engine. The 
reflectors are so shaped as to throw a parallel beam of light which, 
under favourable circumstances, will illuminate a straight track to 
a distance of ? mile. The lamp is of a peculiar pattern, the negative 
electrode being of copper, while the upper is a solid carbon. The 
turbo-generator is a very compact apparatus, a small turbine 
coupled through a flexible coupling to a four-pole generator furnishing 
direct current at a normal pressure of 35. volts. The lamps are con- 
trolled by a double-pole switch placed in the cab, the connections to 
the generator and lamps being run in wrought-iron tubes. 
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Brush Athletics.—Everything must have a beginning, 
aud so it came to pass that on Saturday last the Brush Co. indulged, 
for the first time, in athletic sports. The London staff travelled 
down to Loughborough by the 10 o'clock train from St. Pancras, 
and the afternoon was devoted to the friendly rivalry ofthe London 
and country employés of the Brush Co, and a small contingent of 
ВЕ.Т. men, on the Rugby Football Field, Meadow Lane. On the 
arrival of the train, а visit was paid to the various departments of 
the works, and here, also, the London visitors were entertained 
at an informal luncheon. The sports included а 100 yards scratch 
race, scratch walking race, 120 yards handicap flat race, а relay race, 
440 and 880 yards handicap flat races, 100 yards handicap flat race 
for veterans, 120 yards handicap hurdle race, tug-of-war, and tilting 
(not kicking) the bucket. 

The exigencies of space will not allow us to enter into much 
detail of this very successful gathering, but we cannot refrain from 
mentioning the veterans’ race in which Mr. George Offor, во well 
known in municipal and private company electrical circles, romped 
homean easy winner both in his preliminary beat and in the final. Mr. 
Offor is 773 years of age, and а boy at that, and with an utter con- 
tempt for jersey, racing drawers, and shoes, he merely divested him- 
self of coat and hat, and accomplished a performance of which 
" Sunny Jim” might well have been proud. The fine running of 
Mr. J. E. Schofield in several events, but particularly in the 
880 yards race, deserves special praise. Mr. Schofield is a 
born athlete, and the grace and lightness of his splendid stride 
created a marked impression upon competent judges of running. 
Great diversion was caused by the various competitors for tilting- 
the-bucket prize, the majority getting a thorough ducking, to the 
intense amusement of the large gathering of spectators. 

The weather was simply charming, and to add to the pleasure of 
everybody on the ground, the band of the Loughborough Rifle 
Volunteers, under the bâton of Sergeant H. G. Lovett, bandmaster, 
discoursed that which bas charms to soothe а savage breast. 

A pleasing feature of the admirable arrangements for the day's 
enjoyment was the inclusion amongst the London party of the 
ladies of the town staff, and another point was the remarkable 
punctuality with which every event was got off. Indeed, such com- 
mendable regard to time-keeping is a rare thing at athletic 
meetings, and the ement deserves the highest praise, 
especially as this was the first attempt at anything of the kind. 

The prises were presented to the winners by Lady Vaux of 
Harrowden, and amongst the company present were Lord Vaux of 
Harrowden, Messrs. W. L. Madgen, A. B. Blackburn, B. Broadhurst 
(the genial secretary to the company), and J. H. Pritchard, who 
acted as stewards; J. J. Steinits, P. W. Mcdougall, judges; T. C. 
Elder, referee ; E. E. Cook, starter; J. 8. Turner, secretary of the 
Sports Committee, and many others. 

Mr. Turner, we believe, had much to do with the highly creditable 
programme, and he and everybody else connected with the 
meeting may be heartily congratulated on а success as great as 
it was probably unexpected, and we shall be surprised if tbe Brush 
Athletic Sports do not become an annual event. We cannot too 
strongly urge the desirability of such gatherings; to the employés 
there is something to look forward to and to train for, and whatever 
tne good feeling which exists between employers and employed, 
such friendly int :rcourse as was witnessed in the sporting field last 
Saturday, can only be productive of greater good to both. 


Wire-drawing of Steam.—4A correspondence is in pro- 
gress in а contemporary in connection with the use of high pressure 
steam reduced through valves to the working pressure suitable for 
the engines. Undoubtedly wire-drawing does produce a certain 
calculable amount of superheat. If the calculable amount of super- 
heat is not secured the inference is that the steam was wet, and in 
place of superheat only drying has been performed by the wire- 
drawing. As evidence of the value of this wire-drawing, a case 
came under our notice where the owner of an engine that 
could not safely take high pressure steam, awoke to what he thought 
was the folly cf working the boiler at a pressure higher than neces- 
sary. Buton reducing the boiler pressure it was found that the 
boiler would no longer do the work, and it became necessary again 
to load up the safety valve and work by wire-drawing, which gave 
steam at least dryer than that turned out by the boiler when under 
low pressure. High pressure ateam leaves a boiler with less whirl 
and eddy, and carries off with it less water. Steam pipes if hotter 
may be smaller and better covered, and economy must result, 
Wire-drawing steam is economical if it is not possible to work the 
engines at the full boiler pressure, but given engines capable of 
taking high preseure steam, it would not then be economical to 
work the engines at a low pressure just for the sake of wire- 
drawing. 


. ASouthwark Alderman on Electrical Engineers.— 
At the Borough Council meeting on Wednesday evening last week, 
some remarkable opinions on electrical engineers were expressed by 
Alderman Boyd. It will be remembered that the services of the 
late electrical engineer to Southwark Borough Oouncil, Mr. Blaikie, 
were dispensed with by this Borough Council in a manner which 
caused much severe comment in the electrical world. On 
Wednesday evening the Electric ht Committee recommended 
that advertisements be issued for a chief engineer and manager of 
the electric light undertaking at a salary of £300 per annum, 
rising by annual increments of £20, to a maximum of £400 per 
annum. A long discussion arose on this recommendation. 

Councillor Chell moved that the matter be referred back for 
further consideration. He arguéd that they did not want an elec 
trical engineer to manage but a co man who 
would go out and canvass for customers, whilst a mechanical man 
should manage the electric light station. 
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Alderman Boyd warmly supported the proposition of Councillor 
Chell They did not waut an electrical engineer, he said, with a 
lot of letters after his name, but a good business man to manage 
the concern outside the station, and a smart mechanical engineer to 
manage the station itself. Properly speaking, be said, there was no 
such thing as an electrical engineer. Any person of ordinary 
intelligence could read up in а month all tbat an electrical 
engineer knew. There was nothing in it. It was all a lot of 
théory. What they wanted was a good mechanic to supervise the 
station. 

Councillor Attenborough said he did not think it was any good 
for the Council to issue advertisements for a qualified electrical 
engineer. The Council bad treated the late chief of their electric 
lighting department, Mr. Blaikie, so disgracefully, that no member 
of the Institution of Electrical Engineers would be likely to apply 
for а post under such а Council. 

After & long debate, the Committee's recommendation to adver- 
tise for а chief engineer and manager was carried by a large 
majority. 

Hitherto we had supposed that the Corporation of Wigan stood 
unique amongst municipal authorities in point of arrogant conceit 
and contempt for knowledge beyond its own limited capacity; we 
must now class the Southwark councillors in the same category, 
with the honourable exception of those who protested against such 
a display of incompetency as was exhibited at the meeting. On 
reference to our issue of August 29th, 1902, p. 355, it will be sean 
that at Wigan tbe councillors wanted a man they could all talk to, 
and tell him if things were not going right”; they regarded electrical 
engin аз an inexact science" which had been in vogue for 
little more than three or four yeara, and " if there was any great 
science in electricity, it was something that was unknown.“ They 
would practically doaway with the whole of the electrical engineer- 
ing experience required." 

While such deplorable opinions might be excused in Wigan, it is 
impossible to be equally lenient towards the Metropolitan Borough 
Council of Southwark, representing a population of nearly a quarter 
of a million. Its recent unjust and selfish action in compelling Mr. 
Blaikie to resign—not because any fault was found in him, but in 
order to save ita own face—will be fresh in the memory of our 
readers; and the present proceedings are, no doubt, only such as 
might be anticipated from such а body. The comparative want of 
success of the electric light undertaking needs no further ex- 
plauation. 


Appointments Vacant.— Chief engineer and manager 
for the Southwark electric lighting undertaking (£300, rising to 
£400); lecturer and demonstrator in electrical engineering for 
New Zealand (£300); janior assistants for Dundee; switchboard 
attendant for Leigh (203.); shift engineer for Blackburn (£2) ; the 
Pontypridd D.C. is going to appoint a resident electrical engineer ; 
the Agent-General for the Cape of Good Hope invites application 
for the appointment of a mechanical and electrical engineer to his 
department at £800 per annum. 


South African Notes (from our Durban correspondent). 
— Pretoria (Transvaal).—At a Town Council meeting on August 
22nd, it was decided to purchase outright the entire system of the 
Pretoria Lighting Co., for the sum of £115,000, repayable in 
debentures not later than 30 years, at 5 per cent. interest. Certain 
shareholders of the company also undertook to advance the sum of 
£20,000 for extensions and development, 

Another correspondent writes :— 

Port Elizabeth.—At a meeting of the T. O., a scheme for lighting 
the town by electricity was adopted. It is estimated that this 
departure will cost £90,000. 

Vryheid.—The Local Board will meet shortly to consider the 
respective applications of Mr. L. Warner and Mr. E. Christensen for 
the electric lighting concession for the town. 

Kroonstad.—At a recent meeting of the T.C., electric light regula- 
tions were laid on tbe table and passed, the cost of a connection to 
& house not more than 30 ft. from the street to be £2, and the 
charge for light fixed at ls. per unit, with a maximum charge of 2s. 
and 6d. per month for every group of lights of 8 СР. 

Victoria Falls.—The erection of the electric cable-way over the 
Zambesi immediately below the Falls, preparatory to the construc- 
tion of a bridge across the chasm, is now completed, and was first 
put in operation on July 28th last. Electrical energy operates a 
4-ton “ Blondin electric " rope-walker,” traversing a 23-in. steel 
cable. An iron car, weighing 2 tons, was attached, and after a 
P trip Lady Lawley, Lady Farrar, and party crossed 
over, the first of the unofficial element to utilise this mode of 
transport across the Falls.—Cape Times, 


The Electro-Harmonic Society.—The hon. secretary, 
Mr. W. E. Lane, has issued a notice the arrangements 
for the nineteenth season. The concerts will be held in the King’s 
Hall, Holborn Restaurant, on the following dates:— 

Smoking Concerts.—Fridays, October 14th and December 9th, 
1904, and January 20th and March 24th, 1905. 

Ladies’ Nighte.—Fridays, November 11th, 1904, and February 
24th, 1905. 

Mr. Augustus Strob, who has acted as hon. treasurer to the Bociety 
since its commencement, has resigned this office on the ground of 
advancing years. Mr. Robert Kaye Gray has accepted the position 
of hon. treasurer in succession to Mr. h. Mr. Lane asks that 
all communications for him the Blectro-Harmonic Society 
shall be addressed to Ыш at 123, Cannon Street, B.O, 
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2,000 KW. Rotary Converters.— The New York 
Edison Co., will in a few days’ time, begin operating the first of four 
new 25-cycle, 6-phase, 270-volt, 2,000-xw. rotary converters, built 
by tbe General Electric Co., at Schenectady, N.Y., to the specifica- 
tions of the New York Edison Co.’s engineering staff. These con- 
verters are the largest ever made by the General Electric Co. The 
largest rotary converters hitherto installed by the New York Edison 
Co. are of 1,000 xw. output. 


The Diatto Surface Contact System.— In tke course 
of а statement issued to the shareholders, the Paris General Traction 
Co. announces the abandonment of the working of the Diatto surface 
contact system on the tramways. The lines have proved a financial 
burden to the company, and the sacrifices made have only been 
entered in part, in the accounts for 1903, while the balance will be 
written off in those for 1904 and 1905. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTBICAL REVIEW posted as to their movements. ] 


Central Station Engineers.—The Falkirk T.C. has 
appointed Mr. THEODOR McDovaarrp, of tbe Corporation Elec- 
tricity Department, Dundee, as first assistant electrical engineer for 
the burgh at £100 per aunum. 

The Paisley T.C. has agreed to increase the salary of Mr. PARKIN- 
вох, the electrical engineer, by £1UU, making it £400, with free 
house, &c. f 

Mr. F. A. WaTKINS, assistant engineer at the Ipswich Corporation 
electricity works, has resigned his appointment for family reasons. 
His address is 5, Greave's Place, Hunslet, Leeds. 


The Portsmouth T.C. by a majority adopted the Flectric Lighting 


Committee’s recommendation tbat the salary of Mr. FoaLE, the 
engineer and manager of the electric lighting station, be increased 
from £325 per annum to £400 per an num forthwith, and that he be 
informed that any future increase will depend entirely on the success 
of the undertaking. 

Radcliffe U.D.C. has appointed Mr.). Gro. NUTTALL as charge 
engineer at the electricity works. 

Ilford U.1).C. bas appointed Mr. J. R. Myers as station 
superintendent at the electricity works at an annual ralary of £150. 

Mr. E. J. WiLLiíAMS, chief assistant engineer at Hawick, has been 
appointed resident engineer at Inverness. 


Electric Tramway Officials, — Newport (Mon.) T.C. 
has decided, by 18 votes to 11, to request Mr. G. H. WINDSOR, tram- 
ways traffic inspector, to resign his position in consequence of the 
friction between him and the electrical engineer, Mr. CoLLINGs 
BIsHOP. 


General.— We regret to learn from опг American 
exchanges, which are to hand this week, that Mr. C. C. HaskKINS 
died at Chicago recently. Mr. Haskins was a writer on electrical 
subjects, and an inventor in the domain of telephony. He was 77 
years of аре Electricity of New York says: —“ In 1844 he is said to 
bave sent the first telegraphic message that ever past ed between two 
countries, wiring it from Buffalo to Queenstown, Canada. His 
most notable a:hievement was evolving the multiple switchboard, 
now used for telephones all over the world, which makes it 
pos:ible to operate any number of lines from the ваше exchange." 

On Monday the Education Committee of West Ham Corporation 
decided to appoint (subject to the usual sanction) Mr. P. R. FRIED- 
LANDER, late of the staff of Messrs. Crompton & Co., of Chelmsford, 
assistant lecturcr in electrical engineering to the ‘Technical Insti- 
tute. There were eight candidates. The salary is £2CO a year. 
Mr. J. Coxon, A.T.E.E., chief assistant in tbe lighting and power 
department of the General Post Office, was provisionally appointed 
instructor in electric wiring. 

Mr. Hy. T. BROUCnALL, of Birmingham, has announced his 
intention of leaving next week, per вв. Сутте, for a visit to the 
United States. In his absence correspondence will be attended to 
by Mr. Fred. Woolley, 39, Darwin Street, Birmingbam. 

Mr. Josepa Влзтіск, electrica! engineer and acetylene expert, 
late of Garston, Liverpool, has taken up the position of resident 
consulting engineer to Messrs. Hewson & Co., carbide manufacturers, 
Askeaton, Oo. Limerick. 
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NEW COMPANIES REGISTERED. 


Electrical Contractors? Assoelation (Incorporated) (82,063). 
—This company was registered on September l6th, with an unlimited number 
of members, each liable for £1 in the event ot winding up, to promote and 
protect the trade of electrical engineering in Great Britain, and to take over (so 
far as the same may be legally vested in this Associuticn) the property of the 
unincorporated association known as the Nationa! Electrica ontractors' 
Association. The word Limited” is omitted from the title by licence oí the 
Board of Trade. The first subscribers are :—W. R. Rawlings, A. M. I. E. E., 82, 

tractors’ Associa- 


Gloucester Road, S.W., President of National Electrical Con 
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tion; J. McDermott, J. P., A. M. I. U. E. me House, Ashton-under-Lyne; E. C. 
Wallis, M. I. E. E., 27, Ash Grove, Hyde ark, Leeds; E. I.. Berry, A. M. I. E. E. 
Lyric Chambers, Whitcomb Street, W. C., President, London 3 
tractors’ Association; A. R. Phipps, 147, Oxford Street, W., Past President 
London Electrical Contractors’ Association; A. E. Porte, M. I. E. K., 61, Dawson 
Street, Dublin; and T. Wright, 186, Bothwell Street, Glasgow. The manage- 
ment is vested in a Central Board, consisting of not more than 40 members. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric and General Investment Co., Ltd. (31,506).—This 
company's annual return wae filed on July 25th. when the entire capital of 
£2C0,000 in 20,000 ordinary, 100 founders, and 19,900 ference shares of £5 
each had been taken up. £5 per share has been called up on the founders and 
preference, and £1 per share on the ordinary shares, resulting in the receipt of 
£!20,000. Mortgages and charges: Nil. и 


Sunbeam Lamp Co., Ltd. (Gateshead) (25,498). —Іеое ов 
September Ist of £100 debentures, part of series created January 961п, 1904, to 
secure £10,000, charged on the company’s undertaking and property, present 
and future, except uncalled and unpaid capital, No trustees, Previously issued 
of same series: 48,400. ` 


Northampton Electric Light and Power Co., Ltd. (23,640). 
—-Issue on August 25th of £100 debentures, part of series created June 8rd, 1886, 
securing not more than two-thirds of the subscribed share capital for the time 
being, charged on the company's undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same series: 
£32,100 


Utility Co., Ltd., Britannia Electric Lamp Works, South 
Tottenham (77,903). -A memorandum of satisfaction in fall of debentures 
dated J аппагу 25th and April 26th, 1904, securing £40 and £150 respectively, has 
been filed, - 


Exchange Telegraph Co., Ltd. (6,152C).—This company's 
annual return was filed on August 28rd, when 8,089 “А and 16,200 “ B" shares 
had been taken up out of а nominal capital of £246,260 in 8,125" A and 
16,500 "B" shares of £10 each; £9 per share haa been called up on 6.000 K 
and £1 рег share on 2,023 “А " shares, resulting in the receipt of 256,028; 
16,200 B shares are considered as fully paid; £16,164 (£8 per share) is con- 
sidered as paid on 2,028 ** A," and in addition thereto £102 was considered 
as paid on 102 “A” shares which have been forfeited. Mortgages and 
charges: Nil. 


Burnand Transformer, Ltd. (Manchester) (73,049).—A memo- 
randum of satisfaction in full of 10 debentures, dated December 8rd, 1908, 
securing £1,275, has been filed. 


Telephone Co. of Egypt, Ltd. (17,824).—A memorandum of 
satisfaction in full of debentures, dated April th and May 20th, 1908, securing 
45,000, has been filed. 


ELECTRIC TRAMWAY ACCOUNTS. | 


THE returns of the Boutbport tramways de- 


Southport partment for the past year show that the 
Corporation department has at апу rate, considerably 
Electric improved on ite previons year’s working, 
Tramways. although that improvement did not succeed in 


eliminating a loss ог tbe whole. Still, with 
improved income and decreased working and financial charges per 
car-mile, the deficit has been reduced from some 41, 200 to £340, 
at d for this all credit is due to the management. 
The returns include about 12,000 car-miles run on the company's 
lines and payment for energy consumed there. Mr. Thos. J 
Kendrew is the tramways manager. 


GENERAL STATEMENT. 


—— —— — — ———— — 


! - 
For 12 months ending T Ма. 31, 1904 |Mar. 31, 1903. 


Length of route ... vas is р 8 miles 8 miles 
Total length of track  ... - % d. y 107 ,, 
Number of cars in use ... vis . 1. 16 (av.) 14 (average) 
Car- miles run sak жез 431,019 418,324 
Passengers carried site тэ» 3,889,208 

Capital expended to date £119,364 

Traffic receipts ... ES ii £17,304 , 

Total ” TD T" IP £17,646 

Working expenses AA 410, 986 

Gross profit 885 бз» vas | £6,660 

Income per car-mile ... sso 9:83d. 

Working expenses per car-mile x 6 12d. 

Interest and sinking fund per car-mile 3 90d. 

Total expenses per car-mile ... T 10°02d. 

Profit or loss per car-mile  ... — 2d. 

Cost of energy per car mile 14d. 

Average fare per passenger ... 1°082d. 

Average fare charged per mile "79d. 

Revenue per mile of route  ... £2,206 

Expenditure per mile of route £1,373 

Total units used a 492 261 

Units used per car-mile 117 

Percentage of working ex'es to receipte . 62 % 
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PROFIT Sram. x 
Interest ees ee өзө eee eee 000 £3,803 
Sinking fund e. 006 eee eee сов 3,198 
Deficit rm m TI eee ees —341 
pae 
Gross profit ... .. £6,660 
THE second year's working of this under- 
East Ham taking, extended since the previous report, has 
Corporation resulted in a considerable development of traffic 
Tramways. and receipts. | EN 


| Roughly, 13 millions of passengers, as against 
10 millions in 1903, were carried, and this represente an increase 
from 15:3 to 16 passengers per car-mile. The traffic revenue shows 
an increase, and this is only partly counterbalanced by the increased 
average operating costs. | | 

After meeting all charges, some £2,898 remained as a surplus, and 
this was disposed of for legal expenses, repayment of preliminary 
capital expenses, a contribution to reserve and renewals, and repay- 
ment of initial expenses. 

It will be noted that energy expenses are above the normal, and 
that cheap fares still have the effect of reducing the average 
revenue per passenger to an abnormally small amount. Mr. W. C. 
Ulimann is the engineer and manager. 


GENERAL BTATEMENT. 


For 12 months ending March 31st. 1904. 1903. 
Length of route... Ss Ке iis 8 7 
Total length of track ae iv 114 10:5 
Average number of cars in use ias — 30 
Car-miles run ... s kn 807,002 650,224 
Passengers carried per annum... 12,950,269 9,971,337 
Capital expended to date as £135,691 £127,265 
Traffic receipts ... £34,312 £25,341 
Total receipts ... xs bee Tn £35,301 £26,099 
Working expenses " 928 К £24,262 £18,634 
Grose profit ... E A | 411099 £7,465 
Income per car- mile M" xs 10:504. 9 63d 
Working expenses per car-mil Т 7˙22d. 6˙88d. 
Interest and sinking fund per car -mile 2:424. 2:094. 
Total expenses per car- mile 9644, 8 97d. 
Profit or loss per car - mile -— + 86d. 4- 66d. 
Cost of energy per car- mile s 2:00d. 2°02d. 
Average fare per passenger ves 68d. 62d. 
Revenue per mile of route  ... E £4,413 £3,728 
Expenditure per mile of route ive £3,033 £2,666 
Total units used ie ist ex 920,696 656,125 
Unite used per car-mile ils ids 1:14 101 
Percentage of working ex's to receipts 68 % 71% 


— — elle —————— — 


PROFIT STATEMENT. 


1904. 
Interest on loans ies n ids oo «£4,856 
Sinking fand... sas 7 йз sie 581 3 285 
Surplus on year's working ... du^. — un is 2,898 
Gross profit dua ins . £11,039 
— ——P— 


CITY NOTES. 


Ferranti, Ltd.— Rearrangement Scheme. 


By order of the Court, the liquidators of Ferranti, Ltd., have con- 
vened meetings of (1) the unsecured creditors, (2) preference share- 
holders, gud (3) holders of first mortgage debenture stock, to be 
held at Winchester House, E.C., on Thursday, September 29th— 
(1) at 11 o'clock, (2) at 12.30 o'clock, and (3) at 1 o'clock. The 
following is a summary of the scheme of arrangement which will 
then be submitted :— 

А new company will be formed, known by the same title as the 
old company— Ferranti, Ltd.—and it will have a nominal capital of 
£130,000 in 60,000 6 per cent. cumulative preference, 60,000 ordinary 
and 10,000 deferred shares, all of £1 each. Also а first mortgage 
debenture stock of £100,000 bearing 5 per cent. interest, and a 
second mortgage debenture stock of £30,000 also at 5 per cent. 

The holders of first mortgage debenture stock in the old com- 
pany will receive a similar amonnt of first mortgage debenture 
Fock in the new company, and the holders of old second mortgage 
debentures will accept a like amount of new second mortgage 


The unsecured creditors of the old company will receive paid-up 


preference shares of the naw company for the nominal amount of 
their debts in satisfaction of the latter. 

The preference shareholders of the old company will be entitled 
to fally paid-up ordinary shares in the new company of half the 
nominal ameunt of their present holding in the old company. 

The 10,000 deferred shares are to be allotted to Mr. В. 2. de 
Ferranti, in consideration of which he will “covenant to serve the 
new company for a term of years to be agreed at a salary of £500 
per annum, and give the company the benefit of his inventions in 
switch and meter work hereafter to be made, and all improvements 
of such inventions and of existing patents and inventions, which 
are the property of the company." . These deferred shares will not 
rank for ыны until 7 per cent. has been paid on the new ordi- 
nary ca 

The a company will pay all arrears of interest on the first and 
second debenture stocks due up to October lat, 1904. 

It is pointed out that the assets of the old company being wholly 
insufficient to pay any more than a small proportion of the nominal 
amount due on the preference shares, the ordinary shareholders of 
the old company have no interest in its assets or in this scheme. 

It is proposed that if the scheme outlined above is approved, and 
is duly sanctioned by the Coart, that the liquidation proceedings 
shall be withdrawn, and that the receivers and the provisional and 
voluntary liquidators shall be discharged, except so far as may be 
necessary for carrying out, or for determining any question which 
плам in the carrying ont of, the scheme. 

first directors of the new compauy will be Andrew Wileon 
Tait, Basildon House, Moorgate Street, E. O., chartered accountant ; 
Arthur Whittaker, 3, York Street, Manchester, chartered accountant; 
John Macdonald Henderson, 2, Moorgate Street Buildings, E.C., 
chartered accountant; and Mr. В. 2. de Ferranti. 

Mr. Henderson is the liquidator of the company, and Messrs. 
Tait and Whittaker were, in Beptember, 1903, appointed joint 
receivers and managers for the first debenture stockholders. 


Dick, Kerr & Co., Ltd. 


THE report for the beg ended Jane 30th last, to be submitted to 
the meeting on 27th „ states that the profits earned amount to 
£84,170. Oat of this had to be paid debentare and loan interest 
and trustees’ fees, and there has been reserved the sum required to 
provide for the premium payable on the redemption of the present 
debenture stock. These items absorb £14,441, leaving £69,729, to 
which must be added the profits brought forward, £35,544, making 
a total of £105,274 available for appropriation. After paying the 
dividend on the preference share capital, it is p to carry 
one-fifth (£10,285) of the remaining profits to reserve, as required 
by the trust deed securing the deben and also a further sum 
of £10,765 to bring it up to the limit prescribed by the deed: to 
pay a dividend of 10 per cent. on the o shares, апа to carry 
forward the balance of £39,922. During the past year the company 
has completed, amongst other importaut contracta, the el fica- 
tion of tbe Lancashire and Yorkshire Railway between Livérpool 
aod Southport, and the Hong Kong and Mandalay electric tramway 
systems, and are at present busily engaged in Tokyo, Singapore, 

ogkok, and other p both at home and abroad. The directors 
call the attention of the shareholders to the fact that the reserve to 
be set aside under clanse 31 of the trust deed securing the deben- 
ture stock has now reached the limit of £150,000 prescribed by that 
deed. Mr. Claud T. Oayley having retired from the chairmanship 
of the company, Mr. John Kerr, M.P., has been elected in his place, 
and Mr. Osyley has accepted the position of deputy-chairman. The 
directors regret that in consequence of ill-health Mr. G. W. Carr 
bas resigned his on аз secre of the compeny, and they 
have appointed Mr. Frank Mott in his place. | 

[The dividend last year was 10 per cent., but there was also a 
Ъ иав of 5 per cent.] 


Buenos Ayres Electric Tramways Со. (1901). 


Тнв report for 1903, presented at tbe meeting held in London on 
Monday, states that gross receipts for the year from the sections 
opened for traffic amounted to £18,282, and the working expenses, 
inclasive of London administrative charges, to £15,913, sho a 
net profit of £2,506. Part of the amount required for the debentare 
interest to date had been provided by the vendor syndicate. At 
the, commencement of the year the line was working up to 
Maldonado (5:6 miles) and a further section from Gascon to Triun- 
virato (15 mile) was opened in June last. On October 22nd, 1909, . 
the Chacarita section (three miles) was aleo opened,'giving an 

immediate and encouraging increase in receipts. The construction 
of the remaining sections—namely, the Belgrano and Flores 
sections—was proceeded with, but as these were not completed 
during the year, no benefit accrued to the company therefrom. The 
business of the company was greatly ham by the construction 
and heavy repairing work which was proceeded with throughout the 
whole year, not only on the new lines, but also on the old lines 
taken over, often necessitating the running of the tramway оп a 
single track, and the results of the year cannot therefore be con- 
sidered as giving any indication of the company’s real earning 
capacity. the end of the financial year—namely, May 26th, 
1904—a further important section (the Belgrano section) had been 
opened for traffic. A concession had been applied for and granted 
by tbe municipality, authorising an extension of this section through 
the streets near the station of the Oentral Argentine Railway. The 
constraction of this was being ly proceeded with, so that it 
may be opened for traffic early in the ensuing summer season, The 
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Flores section, which, with the sanction of the municipality, had 
been modified from the route originally authorised, was opened for 
traffic on August 23rd, 1904. А concession had also been granted 
to the company for an extension of this route, the work to be 
finished at avy time within three years from September 23rd, 1903. 
Since December 31st last the traffic receipts were showing fair in- 
creases. Colonel Oldham resigned his seat on the board in 
November, 1903. Mr. Charles Lock was elected a director to fill 
the vacancy. 


Mersey Railway Co. 


THE дігесёсте report for the half-year ended June 30th, 1904, to be 
submitted to the meeting to be held at Worcester House, Walbrook, 
on Tuesday, September 27th, at 12 o'clock noon, reads :—“ The train 
mileage ran during the half-year was 411,683 miles, as compared 
with 218,308 (steam, 103,687 ; electric, 114,621) during the corre- 
sponding half-year of 1903. The number of passengers conveyed 
during the six montha ended June 30th, 1904, has been 4,499,147, 
as against 3,201,€44 for the corresponding period of 1903, exclusive 
of season ticket holders. The total receipts from all sources for the 
half-year have been £40,918 18. 7d, as compared with £32,277 
158. 7d. for the corresponding period of 1903. The working ex- 
penses, exclusive of the exceptional charges for pumping, ventila- 
tion, and lifte, have been £29,751 13s. 10d., equal to 72°71 per cent., 
as against £27,375 10s. 4d., equal to 84°41 for the corresponding six 
months. These exceptional charges for pumping, ventilation, and 

hydraulic lifts, for the past six months amounted to £3,839 9s., 
equal to 9 38 per cent., as compared with £4,686 2s, or at the rate 
of 14°52 per cert. for tbe corresponding period of 1903. Your 
directors have pleasure in reporting that the questions between the 
ccmpany and the British Westinghouse Electric and Manufacturing 
Co, Ltd, have been tatisfactorily settled since the close of the 
half-year." 


Official Announcements re Companies. 


Тнк following companies are to be struck off the register within 
three months unless cause is shown to the contrary :— 
Clayton Engineering and Electrical Co., Ltd. 
Electrical Automatic Loom Syndicate, Ltd. 
Electrical] Instruments Syndicate, Ltd. 
Electric Traction Insurance Association, Ltd. 
European Electric Railways and Public Works Construction Co. 
Tarral Incandescent Electric Light Syndicate, Ltd 
London & North-Western Electric Tramways, Ltd, 
Metropolitan Electric Tubes Syndicate, Ltd. 
Nottinghamshire Electric Tramways, Ltd. 
South-West Wireless Te eraph Ship Co., Ltd. 
Tramways Construction Co., Ltd. 


Babcock & Wilcox, Ltd.— The directors have declared 
interim dividends of 1s. 7}d. each on the ordinary and preference 
shares. 


Calcutta Electric Supply Corporation.— The directors 
bave decided to declare эп interim dividend on the paid up share 
capital of the company at the rate of 6 per cent. per annum, for the 
half year ended June 30th last, payable on November 15th next, 
This is at the same rate as last year’s interim divided. 


Direct Spanish Telegraph Со. — The Board has 
decided to pay in addition to the dividend at the rate of 10 per 
cent. per annum on the preference sbares, an interim dividend, 
at the rate of 4 per cent., free of income-tax, on the ordinary shares, 
both for the half-year ended June 30th, 1904. 


Hove Eleetrie Lighting Co.— The directors have 
decided to declare an interim dividend on the paid-up share 
capi'al of the company at the rate of 34 per cent. for the six 
months ended June 30th last. Tle dividend is the came as at this 
period last year; it will be paid on October 15th. 


Stock Exchange Notices, — The Committee has 

appointed Wednesday, the 28th inst., a special settling day in :— 

London Electric Supply Corporation, Ltd.— Further issue of 10,000 6 per cent. 
preference shares of £5 each, fully paid, Nos. 50,001 to 60,000. 

United River Plate Telephone Co., Ltd.—Further issue of 12,000 ordinary 
shares of £5 each, fully and partly paid, Nos. 68,001 to 70,000. 
And bas ordered the above preference shares of the London 
Electric Supply Corporation to be quoted in the Official List. 


STOCKS AND SHARES. 


Wednesday Evening. 


Wirn the pronounced ease of the Money Market, investment 


securities are generally firmer on tbe week, and it is somewhat 
remarkable that Console, with their immediate following, should be 


among the comparatively few stocks to remain irresponsive to the 


- 


strength of the Bank of England's position. Home Rails have 
been twisted up with а good deal of strenuousness, although, as 
soon as the professional onset of buying had ceased, there came a 
slight reaction. Electric stocks and shares in almost every class 
are displaying strength; and if it be said that the advances are 
not very substantial, it must also be admitted that the upward 
tendency has been quietly proceeding for several weeks past. 

In the Home Railway market, Metropolitan Consolidated at 944 
has picked up half its loss of last week, while Districts are quiet 
at 383. City and South London continues to forge ahead, and 
shows another 2 per cent. rise at 47, business having been done at 
478. It is only a few weeks ago that City and South London stood 
at 394. The company’s 4 per cent. Debenture stock is quoted 1064, 
or a point below the similar atock of the Central London. The 
Ordinary stock of the latter company has receded 1 to 86, although 
some sections of the Press are taking its part, and drawing atten- 
tion to its cheapness. None of the other electrical railway descrip- 
tions have altered. Underground “ Notes” are 98. | 


Traction and tramway issues are extremely firm. British Electric 
Ordinary at 92 have put on 10s., for no particular reason that we 
could asoertain from well-informed sources, Certainly the market 
is by no means liberally furnished with shares, but we should venture 
to imagine that this advance will probably bring sellers along. The 
Preference shares and the Debenture stocks are unchanged. Anglo- 
Argentines Ordinary have strengthened z at 6}, and the Preference 
also are strong at 5}, thanks to the announcement of the interim 
dividend on the Ordinary at the rate of 6 per cent. Sympathy with 
Anglo-Argentines has brought about a further improvement in 
Buenos Ayres and Belgrano Ordinary, which are now 3§, ex the 


dividend of 1s. 6d., making a net rise of 4s per share. The “А” 


at 53 have recovered their dividend. of 3s., but the “В” at 5 are 
about 2s. lower, allowing for their deducted interest. A good deal 
of business is doing in the Ordinary shares. Metropolitan Electric 
Preference area trifle better at 188. 9d., but the Ordinary at 48. 6d. 
fail to make progress. Westinghouse Preference remain at 3 
middle. й 
Telegraph varieties record a number of small improvements. 
The Anglo-American Co.’s group has recommenced its ascent: the 
Preferred at 97 isa point up, and 4 rise bas taken the Deferred to 
84. Even Direct United States Cable shares are } firmer at 104. 
The Presidential election, in addition to the boomlet in American 
‘Railroad shares, is expected to help the cable traffics further, but 
Submarine Trust certificates stick at about 120. Globe Telegraph 
Ordinary at 94 are as much as 10s, to the good, and the better tone 
has extended to the Preference, which are } harder at 14. In the 
Eastern division China " shares ёге } up at 124, while the Deben- 
ture rose 2 to 1063, and Eastern Ordinary are a similar sum to the 
good at 1303. А point rise in the company’s Debenture bringe the 
price to 1073. Great Northern shares have risen £1, making a £3 
advance in less than a fortnight. Western Telegraphs have come 
into investment demand, with the result that they show 4 rise at 
124, and West India First Preference also put on 58. at 62. There 
are also several other hardenings amongst the prios-charge stocks. 
The Telephone section has not escaped the firmer feelirg that 
pervades the Telegraph department. National Telephone 
Deferred maintains its rise to 934, and the Second Pre- 


ference shares, which dropped a pound the other day, 


are back again to 12. Oriental Preference stiffened to 1}, a rise of 
le. 3d. per ehare. Telegraph Constructions bave so far barely 
participated in the Telegraph firmress, and the price keeps at 354. 
Henley's at 11, ex the 55. dividend, are the latter amount better, 
while the deduction of the 4s. dividend from British Insulated 
shares is practically reflected in the price, which now stands at 
54. Of other Miscellaneous shares, it must be pointed out that 
Babcock & Wilcox at 34 have improved; the Preference are 13. 
Walter Scott Ordinary at 15s, Willans & Robinson Ordinary at 
24, and the Preference at 34, do not move. Willans 4 per cent. 
Debenture was sold on Tuesday at 742, although the official price 
is 75 to 80. 

Three small advances constitute the sum total of changes in the 
Electricity Supply division. South Londons put on 5з. again at 43, 


and are being bought on the assumption that the company is doing 


very well. A ; rise in Chelseas, represented by the dividend, 
and 3 rise in Charing Cross Ordinary to 8}, may be traced to the 
regular autumnal strength of the market to which allusion was 
made last week. And, of course, the quiet awakening of the investor 
is another important factor, which should make for better prices in 
electricity supply issues before long. 

In the evidence given during the hearing of the Hooley-Lawson 
case, the price of Blackpool Electric Tramways (South) Ordinary 
shares was quoted at 4s. middle. Our own Liverpool advices put 


the price about 3d. cheaper, and the Preference are called 7s. 6d. to 


10s., with a very nominal market. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock 
Present or Dividends for the last 
i 
| ; 1901, | 100, 1908. 
01,100 African Direct 4 96 Debs. ee ee ee ee ee 100 эө ee oe 
26,000 Amason Telegraph . 8 Nos. 1 to 95,000 ee ee ee 10 oe ee ыы 
119, 7008 Do, do. 5 96 Debs., ов. 1 to 1,250 Red. ee ee ee 109 oe 22 oe 
„5020 авио Amarican Telegraph. Ls. Bers oo «е ө» өе sc. | BEOOR ri 606 95 
ds | ро do 6 Dalea о. с.о с: пава Ыы |ы | ж 
13,588 8008 Sage Ca ы enh mien 7 ijan TARTERA 
е , 0. Ster year Deb, Stock Red. oe ee Stock ee es oe 
po Опра as ee ee ee ee oe ee ee ee 3 4% 6% 5% 
6,000 Direct Bpanish Telegraph 10 Cam. Pref, SN > Жа а 6 :: ш se 
80,000 U do. oe ее ee ee ee 50 ee ee 
iy Died Dni Dates Cable : z di See vs im &% 81% 8% 
4,000,000 ea oM der Des а ͤ f 
1,066,066 Do, Pret. 8 oe ee ee ee ee 100 oe ee ee. 
1,584,045 Do. 4 ort. Deb. Stock Red. 0 0 [EJ oe Stock ee ee se 
— Eastern Extension, Australasia, and China Telegraph M AC 796 | 796 | 1% 
ER е, секси ees ы | | 
180,049 а Бы ane: a, Y' Pref. ee E ee ee ee T t £8 167° bi% 
150.000 | Greas Northern Telegraph, of Copechagen | оо 10 1 & 13 |15% 
54,700 |{ Halifax and Bermudas Cable, 4$ * 1s$ Mort, pan on Нов | 100 " L e 
17,000 | Indo-Huropean Telegraph e; S „2 |10% | 10% | 10% 
72,680 | Monte Video Telephone Co., Ltd., Ord. .. T eo " ec 1 oe oe +. 
1,008,888 | National Prei. Воск . .. .. .. e — e] M0 5% | 6 6 
1,966,667 ро. . Def. Stock ee ee ee (x) 9 0 eo 100 р ee 4 б 
15,000 Do. do. 6 Cum. In Pref. eo [Ej ee ee ee 10 6 6 6 
2,24 19 Do; до, 6 Oum, and Pref, .. a ШЕ, 1 : 6 
Oo | De — dà DU BE Raa 7.5 око Bi 
689,596 Do. do. 4 b. k Red. ae ee | 100 4 4 4 
1,000,000 Do. do Prov Certa., 85 9% to be a eo oe ee ee 
179,818 | Oriental e and Elec. Nos. 1 to 171,604, fully paid .. .. 1 6% | 6% | 6% 
100,000; Pasto айы орай Tei. Ti Debe 1 to 1,000 den з i Bs 
11,680 8 ее oo Ф ө ! ee - ns oe ' oo йз к * 8 E% 5% ee 
8,808 Submarine Cables Trust | ee ee ee eoe eoe ee ee Cert, ee ee ев 
68,608 | United River Plate Telephone m 3 ә sa b 7 96 71% T 
40,000 Do. do. 55 ve 6 | a oe a 
170, 0678 flo. b Debs. eo oo ee ee ee Stock ee ее Ыы 
15,609 | West Telegraph, Share 10 . |99 | 43 
80,008 | West Coast of America, 1 to 50000 and 58,001 to 58, i 94 xd ee X 
150,0000 | West ot Debs., 1 $0 1,600 guar, by Bras, Bub. Tel, | 100 as - is 
907,980 | Weste-n Telegraph, Ltd., Nos, 1 10 907,880 0. „ 10 | 79% |7% |7% 
76,0008 D» . b Debs. 2nd series, 1906 ee oe ee 100 ee oe oe 
400,000 Do. do. 4 Deb. Btock Red. .. ee eo ое 100 oe eo ee 
88,891 wee indie d Panama h.. ee ee eo eo 10 ee LE J ae 
54,568 do. do. 6 Cum. 1s$ t. ee oe 10 eo eo ee 
4,009 De, do, do, 6 5 Onm: ва Prel $6. "s 10 vx са И 
60,808) do, do. 6 46 Dobe., Nos, 1 to 1,808 e». | 100 ee es os 
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30,000 | British Aluminium 7 % m vis 
10,000 Do. do. ee А” 6 Cum. Pref. ee ee 10 eo ee Ф 
800,000: Do. do. 5% ise Deb, Stock Red. А ee ee | Stock - ee ee 
100,000 British Electric oe ee е ee ee 10 9 % 8 % ea 
100,000 Do. 28. с оза. WF oe T 10 oe oe ee 
600, 0u0% Do. 5 €. Perpetua] Dehenture Stock .. ee | Bonok oa ME » 

Do. do. 44% 2nd Deb. Stock ө s ., | 100 T F ©» 
100,000 | British Insulated and H Oables ex a 96 so Р 6 10% |10% 8% 
100,090 bel Do. до. ‚ Pret. ee ео ee ee Фе 6 ae ее oe 
60,009 Do. do. In Mort. Deb. Red... LE J ee oe 100 ee ee ee 
60,000 TBrowett, Lindley & Oo., 0 oo oe oe eo eo 41 Nu oe ee 
1000 Do. do. Оша, c e av. oe oe n" ы zs NA 
Brush Rlectrical Engineering 9 ee ee ee ee 
160,000 Do. do. $ on-cum, 6 % Pref. .. T T 9 B 96 6 96 6% 
195,00 Do, do, Perp. és А Stock oe ee T 
* 45,0001 Do. do. Perp. 2nd Deb. Stock .. „Stock $4 T e. 
85,000 | Oallender's Cable Oonstru "T "ө T "is oe 6 9096 115 „ | 19% 
40,000 Do. do. do. 6 95 Cum. Prei. RN oe 6 ss “ MM 
90,0003 Do. do. do. lat Mort. Deb. Stock Red, .. Stock ee 995 " 
2,060,014 | Central London Railway, Ord. B ec оо oœ ә» ее Stock 4 4 4 
494,008 Do. . „Stock oe [Ij ee oe Stock 4 4 4 
494,998 Do. e . do, .. ee ee ee «e | Btock 4 4 4 
8,880,000 | City and South London e vo оо өө ее өө | Btock 2 * 
` 85,000 | Crompton & Oo., Nos. 1 3 š "em 8 b . 
100,000 Do. сони 9 to 900 of 4108, and " 2s s , 
99,981 T ш United Hlec. Light, “A” shares, 28 1 to 99 5 | ма | Ni A 
17,180 ро. do, Lig AY sharon 180 .. 8 6 Nil Nil - 
«44,0881 Do. do. 4 Deb. Stock Red. ee .6 100 АР ГЕ) ee 
100,000 Do. do. сона Stock Prov. Certs. all pd. 100 we we à 
512,109 Electric Construction 1 t0 112, ee ee ee ee ee 9 6 % 6% 4 % 
61,808 Do. do. 7 Cum. Pref. Do 0 0 Фо ee 9 ee ee ee 
825006 | Do. do. 4 & Perp.1st Mort Deb, STZ, 2 Steen ЕЗ PA 
26,600 | General Dectrio Oo. 5 „Prei. ‚ә vs 5% А 10 6 96 5 96 T 
206,000 * do. 4 ort. Deb. ee ee ee ee Stock "t ee ee 
900,000 Hanley's (W. T) Telegraph orks, Ord. .. "e^. „„ вә T 6 9096, 19096 |1594 
900,000 ч Do, do, 1 е өө ee ee 6 ee ee эе 
45,900 Do. do. ort. Deb. Stock we eo | Stock ic» F k 
50,000 | India-Rubber, Gutie-Percha & Telegraph Works PES 10 10% | 10 % 5 
800,000: Do. do. do. 4% 10 Mort. Deb, | 100 as А 
= apio: Оторова Бау Ота. йыш Or: з= с e ТЧ 14% 18% » 
81,860 Construction and Maintenanoe. . eo „ °з ee 13 20 96 20 96 20 96 
50,0001 me do. VTV 100 vd АЯ m 
560,000: | Waterloo & Ону Railway, Ord. is oo ee ee oe | 100 B 96 8% 5396 
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SHARE LIST OF ELECTRICAL ( COMPANIES — ELECTRICITY SUPPLY (UMPAMES, — 


Stock Closing Closing — с. 08 
Present NAMB, or 8 kor the Quotations eek ended 
issue, Share, three years Sept. 14th. Sept. 21st. Sept. 21st, 1904. 
90,000 | B ton & Kensin Electric Light В Ord., 1 to 20,000 | [s $9, 10 96 101— 11 1 11 5570 2 
" rompton ensington с t Bup., 4, 1 to 20, ә Б N * e ur 
20,000 í do. 1% Cum. Pref, e 6 Ys Y wd 101— 1 1 103 .. 
o 3 Electric Supply 4% Guar. Deb. Stock .. T 2% oe 100 a? bà ts 12 —110 РЕ iy ^ ea es 
i g Cross and rand lectrici у Supply 3 6 |10% |10% | 8% 73- — 3 
10,000 Do. 3% Сат. Pref, ee 5 “+ . ee B- 51 [ 5 54 „J. 5^. 
40,000 Do. de. u 1908 аша " 44% Cum. Pref, 27 Б (a a ө» 4 Б 4 Б . “+ 
40,000 Do. do. „ 5 se is ws 4 5 5 d Ei 
pu os "Ws T me i L5 gaa Stock Red. .. 53 TA $a 100 i3 * ‘a 102 —104 102 =- : a^ 1 
; e ectricityeBupply, - А - 5 4 54% 63— х 422 
е " FIN Р к! wri * pay Ont Red. * Ps .. | Stock Ea * са do: — 46 = 1105 Ls .. 
ity o ndon Elec 5 ting, 40 0,001—110, өө өө 10 Б b 6 = 01— * 
40,000 Do. P. Poet. 1 to 40 ur 10 ‚5 do бы 18 — 14 18 — 14 n z 
400,0001 Do. Deb. Stock, Scrip. — at 115) all paid . M 2i vá MP 120 —125 120 —195 1 ^ 
B00,000 Do. 43 2nd Deb. Stock, Prov. Certs., all paid .. 100 ә ә L4 102 —106 102 —105 А .- 
40,000 | County of London Electric Lighting, Ord. 1-40, ‚ꝭꝓẽ — ..  .. 10 495, | 495 | 4% 8— 9 8— 9 Bl +. 
90,000 Do. do. do. 6 96 Pref., 40,001—60,000. . 10 ee ee .. 114— 12 114— 12 „+ „+ 
400, 0001 Do. do. Deb. Stock .. = Ар а i io * 105 —108 105 —108 107 1064 
250,000 Do. do. 2nd Deb. Stock 2 v 86 Stock Е Ир E 101 —104 101 —104 - «а 
60,000 | Edmundson’s Electric Corporation, Ord. Shares а a 6 7% | 439, 17% 6 — 6— 6 z 
B0,000 Do. do, там Pref. . m * a vs * 6 — 6 — 64 Huy , 
140,000 Do. do. 44% Ist Mort. Deb. Stock Ар: 100 + i» Se 105 —108 105 —108 1 oe | 
91,000 | Ken * and Knightabridge Electric € es Б 10% |10% 12% 12 — 18 12 — 18- et .. 
90,000 do. do, 4% Debenture Btock .. | Stock * uu P 102 —105 102 —105 á - 
110,000 | London Electric Bu ly Corporation, Limited, Ord * В š vs bs 11— sf 1j— 24 m .. 
49,840 * о, до. 6 o% Pret. 5 B .. 5 — 5 = 54 — 2% 
250,0001 Do. do. do, 4 % lst Mort, Deb. Stock Red | Stock Р a 96 — 99 96 — 99 T 
100,000 | Metropolitan Electrio Supply, 1 to 100,000 . i 10 64% | 11% | 8196 16 — 164 16 — O ló | 1 
71,106 Do. do. 44% Cum. Pref, 1—71,106, £3 paid 5 ы ар e bi— 583 — 9 
220, 0001 Do. do. af 1st Mort. Deb. Stock $4 8 a ay о TT 110 —115 110 —115 "E ee 
250, 0001 Do. do. Mort. Deb. Se oe Stock га за Y» 96 — 99 96 — 99 .. + 
10,859 Notting | Hin Electric Lighting 25 ^ ew CU 10 6% | 6% | 6% 144— 153 144— 154 «2 "n 
59,000 4X, Ist "Mort. Deb. ga нА ёё 100 M v № 1 108 100— 103 T m 
40,000 | Bt. dub and Pall Mail Electric Light, Ord. ..  ..  ..  .. Б |144% | 144% | 144% | 134— 163 144— 154 143g | ~ 1432 
20,000 Do. do. do. 1 Pref, 20,081 to 40,080 5 ur is éd 8— 9 R — “+ “+ 
150,000: Do. йо. do, 84% Deb. Stock Red 100 88 E 97 —100 87 —100 » < 
12,000 Smithfield Markets Electrio Supply, Ord. vi * 5 24% 4% 21— 8 23— 8} ‘es . 
50,000 Do. do. 4% Deb. Stock Stock ба T 83 — 68 вз — 88 .. .. 
65,000 | South London Eleokricity E£apply, Ord. А = i» 5 12% 8 96 4 — 44 44 4% P 
100,000 | South Metropolitan Electric Light and Power, Ord. 1 we oe i— 1 1 i s. 
50,000 Do. 1 % Pret, „ оъ ux 1 | 11— 14 1i— 1j 45 — 
100,000 Do. 445 Ist Deb. Stock ү as T 100 105 —109 105 —109 е oo 
80,000 | Urban Electric Supply, = А Vn Из ii Б 5% i 18 ч p= 51 ++ 
80,000 Ро. F Б | 4 s 3 E 
110,000 . Westminster жон Supply, Ord. es xe sė 5 104% 12 % | 181% — 18 
98,141 Б % Cum. Pref. : 6 64 16 — ГЛ "Era | es 
* TBübjesiio Foun to Founders Shares. t ртт otherwise tated di all аө аге в are fully ir 
— MARKET QUOTATIONS, Wednesday, September 21st. 
CHEMICALS, &o. os NON | METALS, &с. (continued), — 
a Acid, wee per owt, 6/- MA g Copper Sheet ee T .. рег ton £71 
8 » А ч рег cwt., 22/- ~ g m .. per ton £71 
a „ Охајіс.. -.. .. eo рег cwt, B2J- oe e " (Electrolytic) Bars .. per ton £62 . 
а ” Sulphuric .. * .. per cwt, .* e "n "n . рег ton £78 " - С "з 
a Ammoniac, Bal .. рег cwt, » e " " aoa per ton - #12 ^A Ww 
е Ammonia, Muriate (crystal) .. per ton iá в i " Н.С, Wire per Ib, A E s 
.. per ton аә f Ebonite Rod es ET .. per lb. „ 
а Bleaching powder . e. per ton vá É- Bheet „ A 8j- - — 
а Bisulphide o Carbon .. per ton ea п German Silver Wire ee . per lb. 1/6 же 
а Borax. e e. ws Pr ton ‘a h Gutta-percha fine. we „ DEED 8/- уй c. 
а Вепво!е (90 % oo ё% .. per gal, n h India-rubber, Para fine .. . per lb. 4/8 to 4/9 6 * 
a „ (50 PT e ә» 5 per gal " 4 Iron, Charcoal Sheets .. per ton £18 | m 
a Soppe Sulphate .. ET .. per ton 2. 4 ,, Pig (Cleveland warrants) per ton 48/14 .làd. 
a , Nitrate se » .. per ton i É alien dei according to size per ton From £11 $ у^ 
a „ White Sugar per ton К 4 „ Scrap, . per ton 47/6 to 50j- dec 
a E eeu E^ per на ВЕ 6 4. Wire, наьа No.8 .. per ton 4 =a — 
a Methyla piri per gal. M — 
a Naphthe, Solvent QUY, a 160° o. per t g Lead, English Ingot Ар per ton {5 #12 5 Ti 
a Potash, Bichromate, in casks .. per lb. * 2 * Sheet  .. .. рег ton #11 178, 6d. ia ә 
а ji Caustic e.. per ton $$ т Manganin Wire No. 28 aa . per lb. 8/- oed 
а Bhellac А .. рег owt, а» g Mercury per bot, #7 15 : 
a Bulphate of Magnesia .. .. per ton «а P Mica (in original cases) small . per Ib, 6d. 0 | „ 
а Sulphur, Sublimed disks per ton FM E a 7 A medium per lb, 2/6 to /- а жаб. сы 
а à Recovered š per ton АА а per Ib, 4/6 to 8/6 i. 
a Lump . per ton he p Phosphor Bronze, plain — per Ib. 1/- to 09% | swe 
а Soda. Caustic (white 0 .. рег ton - p " rolled bars & r per Ib. 1/- to 1/8 - >, 
6 » stals .. per ton 5 р * „ strip & sheet per lb. From 11 | =... 
a „ Bichromate, casks.. . per Ib, e o Platinum в .. рег oz, £4 ee aes 
e Silicium Bronze Wire . per 1 9d. to 11d, je" 
í Steel, Magnet, acc'd' g to desc р' in per ton £58 ‚27955: 
METALS, &o. 4 " " bars .. * ос ч ж i = 
b "m Ingots, in ton lots .. per ton 22 g Tin, Block .. е TR per ton { £129 10 } А 
b Wire, in ton lots per ton ka g „ Foil .. per lb, | 171. 2 = 
b Sheet, in ton lots .. per ton ve "n , Wire, Nos. 1 to 16 . .. per lb. 1/7 in 
b е metal ingots  .. per ton p White Anti-friction Metals— ACE 
c Brass (rolled metal 2" to T basis per lb. "White Ant” brand per ton 249 to 269 | RE 
c 4 Tube (brazed) per lb. j Yarns, ries көгү Cotton,onsp'!s per Ib. ва, - | 
Жа" „ (solid drawn) .. per lb. Р ES lax . .. per lb. Уай. = 
с 1ге, ee ee per Ib, .. і "n - сы 10 lbs. Russian ee per Ib. - 
, Copper Tubes (brazed) А .. per lb. 1d. dec. „ 10 lbs. Russian, single .. per lb. kd: NES 
» (solid drawn) .. per lb. - 1 180 80 Ibs. Jute rove r ton m P 3 
: с Copper | Bars (best selected .. per ton £1 ine. k Zinc. Bh't (Vieille Montagne bnd. ) £25 ; ind. 
Quotations supplied by Messrs.:—a G. Boor & as b The British Aluminium Co., Ltd.; е Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons. ; e деті 
Smith & Co., f India-Rubber, О.Р. and Teleg. Works Co., Ltd. ; g James & Shakspeare; ^ Edward I ill & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 


Co., Ltd.; k Morris Ashby, Ltd. ; |: в W. T. Glover & Co., Ltd.; n P. Ormiston & Sons ; 0 Johnson, мыни а Co., Ltd. ; р" The Phosphor 


[. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Locali Week | Receipts for | No. Miles | Week | Receipts for | No. Miles 
ty. ending the eg fal Total to date. open, Locality. ending the week. | wks. Total to date. | open 
£* £ £* | + 
Aberdeen ... Sep. 17 „же | 291 16 200 | + 4.801 10 — g|Dublin .. . 
. ee [1] 14 762 — By 23,888 — 1 — | East Ham ee * 
PLN, * „ 17 | 5,828 | +231 | 38 203,821 411.708 mM Glasgow Б we 
Blackburn .. ia » 16! 1,084 | + 94 | 28 24,556 | + 2,899 — Halifax (2 weeks) 
Blackpool .. 15 „ 15 2087 | 4 455 24 34,941 | + 4,859 — Huddersfield às 
i —Fleetw'd| ,, 17| 1,170 | + 88| 11 16,405 | + 96 — H КА vá - 
” —Lytham [T] 15 761 4 84 46 1*,249 + 1,081 7 тер Ilkeston ee ° 
Bolton ee .. LIT 18 1,956 + 102 25 41,590 + 464 25 җы ^o Ipswich .. .. 
Bournemouth — ..| ,, 14 | 1,294 | +126 | 24 | 29,899 — 103 — - Isle of Thanet — .. 
Bradford  .. бга „ 10 | 4,904 | +888 23 | 111,344 | +19,854 | 50 — Leeds ЄТ РА 
Ч Brighton ee .* ” 18 1,166 +181 — 507 p 9 -— Liverpool — * e- 
Bristol oe . i „ 16 Б 225 + 881 "R CEA Е 98 тар London C. C. * 
: Devonport We 9 601 | + 80 | 96 19,549 | + 3.257 6 | — Manchester .. i 
5 Dudley Sto'rb'ge 1 8 988 | + 54 | 36 81,760 | + 1,284 — |9 Newcastle ... is 
s» 9» 940 | + 11 | 86 82,757 | + 1,429 | 10$ |+ $ |, | Portsmouth .. ve 
Gr’n'k—Pt. Glsgw | „ 9 668 | 4108 | 36 988 | + 1.114 7$ — 3 Salford - ‘ 
Oldham— Ashton 9 (49 | — 41 | 38 19,978 — 8864 5 — Sheffleld co, œ% 
Р res .. „, 9| 1,745 | + 9 |86 | 61,870 + 5,068: — Southampton 
South Staffs. ..| „ 9| 761 | --829| 86 27.8.0 — 4,564 214 | —3 Е Southend-on-Sea . 
A Swansea .. ..| » 9| 657 | + 17 | 86 ,027 | + 1,008 — Sunderland .. 
4 Wolverham » 9 408 | + 18 | 86 14,228 | — 48 | 10% |+8 1 eside .. 
ai Woo Dist. » 9 bEO | 4 94 | 86 21, 49| + 8471| 6 | — est Ham .. 
llaneous .. „ 9 | 8,887 — 86 510 — — — Wolverhampton 
ааа 17 | 1,068 | +212 | — - — j^ +2? Cen. London Rly... 
Burton-on- 869 244 | 9,096 — — |. Cit & 8. Lon. Rly. 
Cardift 20 48,465 | + 1,876 | 14 | - Du 
Chatham & District 37 + 2,184 | 8» | — 
Uotk .. 81 — 2,826 | 9'89 | — 
Dover 87 — 288 A | — 
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ELECTRIC TRACTION SYSTEMS. 


WE appear to be in for a royal time. Wigs enough were on 
on the green when no more than two systems of lighting— 
the three-wire continuous and the single-phase alternating 
— were the sources of controversy. What encounters may 
we not expect now that so many systems, and variations 
of systems, have entered the lists to fight to the death, or as 
near it as they dare, for the fair lady Traction ? 

How many champions are there? (1) 500 to 650 volta 
D.C. generated, transmitted and used in motors; (2) н.т. or 
E.H.T. polyphase generation, and in either case E.H.T. trans- 
mission, entailing sometimes stepping-up at the entrance to 
the lines, followed by stepping-down prior to conversion to 
D.C. at 500 to 650 volta for distribution to cars and motors; 
(3) D. O. generated and transmitted direct to motors at 1,000 
to 2,000 volts ; (4) polyphase generation and transmission at 
Н.Т. or E. H. T. to transformer sub-stations from which lower 
voltage | oly phase currents are distributed to motors; (5) н.т. 
or E.H.T. polypbase transmitted direct from generators to 
motors; (6) single-phase н.т. or E. H. T. generation and trans- 
mission to transforming sub-stations or direct to transformers 
оп сагв, from which L.T.-8.P. current is supplied to one of 
Several kinds of motor of the series-commutating type; 
(6а) the application of рс. or A.C.-8.P. currents to this 
motor a8 occasion serves, Until further information is 
available about Mr. B. J. Arnold’s А.С. compressed air 
system, it is not needful to add that to the bewildering 
list. | 
. Perhaps our embarrassment will begin to disappear if we 
consider that the word “ traction is highly comprehensive. 
What does it include ? 

(а) Main line long-distance work. 

(b) 'Tube and elevated lines. 

(c) Branches of main lines and light interurbans. 

Tramways and restricted light railways. 

At least, (1) and (3) may be eliminated with respect to (a) 
and (ö). во that these have four electrical systems and steam 
to play with; but (с) and (d) must see all the electrical 
systems doing battle for their favours, with steam still going 
strong for branches of n. ain lines. 

May we not strike out (2) for all kinds of work? That 
sounds like very drastic treatment for a system which has 
been developed so immensely in America, and is used to 
some extent in England, with more on the way. But what 
е!ве can we do when we know by how little (2) beat (5) in 
tbe great fight over the underground conversion, and add to 
our knowledge the presence of (6) which overpowers (5), 
by reason of ite single overbead conductor and ita greater 
speed flexibility ? 

Why was the **three-phase-throughout" system beaten ? 


Because of its inflexible nature with regard to speed, and. 


because of the comperatively complicated contact lines. Is 
it not probable, therefore, that the single-phase system, 
which possesses all the advantages of the three-phase without 
the two objectionable features above, would have won the 
hand of the Underground Railways, if it had been grown up 
а little sooner ? ! | 

For express traffic on main lines, whether passenger or 
goods, the polyphase motor will be satisfactory enough, but 
there ів too much work dene on railways at various speeds 
to make any constant speed motor more desirable than & 
variable speed motor. 

No other than a high pressure system right up to the cars, 
апа perhaps up to the motors, for main line work is cop- 
ceivable in the state of our present knowledge, and the fight 
over this section of traction will be confined to the A. C. class; 
and looking ahead as we must, it does seem to us clear that 
the light weights will follow the heavy on account of the 
relations between them, which must become more and more 
intimate. Short branches might be operated by р.с. more 
advantageously than by A. C., but the main line being A. C., 
the offshoot will be nothing else—unless, of course, it is 
found to be still more beneficial to stick to steam in some 
form. 

Far as we may look into the future, we do not see the day 
of 1 ationalisation of all railways, and we observe that until 
that not too happy era arrives the several British railways 
will not be worked on one principle only. For that reason the 


future railway motor will be & most adaptable contrivance, 
which the recent improvements so sounded through the world 
by the premier American electiical companies are fore- 
shadowing. ! 

By means of the simplest adjustments, such as the removal 
of a trolley-pole, or the closing of a switch, the multiple-cars 
or the locomotive will pass without interruption from an А.С. 
to a D.C. feed, or from a three-phase to а в.р. system. This 
kind of thing will not be economical as compared with one 
universal system, but man's approach to uniformity happily 
has never been more than approximate, and we may as well 
resign ourselves beforehand to the inevitable unlikeness of 
methods for attaining similar ends ; differences which look 
like confusion to contemporaries, but make for improvement 
and higher orders of simplicity in veiled mysterious ways. 

At the present time the A.C.-8.P. motor is being made 
much of, as one which works adinirably on p. C. circuits. 
That is only natural considering the vast, preponderance of 
D.C. circuits, and the boom will serve a good end, although 
just now the men behind the boom do not feel quite sure 
what А.С. advantages it will be wise to drop in order to corral 
the p.c. tramways. They see that it is through the heavier 
interurban tramways that they must attack the coveted main 
lines. In Schenectady— curiously near certain large works 
—the General Electric Co. equipped the Ballston extension 16 
miles in length; in Illinois another interurban, 30 miles 
long, to handle passengers and heavy freight, is about to 
break ground—both on the spP. system. Success being 
attained on these and others like unto them, railway 
managers will be touched at last, and the Jess important 
branch lines will be tackled, or a particularly progressive 
company may give up а main line section for trial. Most of 
them are primed already with figures relating to economy or 
losses attendant on converting to electricity by means of the 
А.С. converter system, which they could see was поі. во im- 
po sible as some of the earlier schemes which they had been 
asked to swallow, and the greater simplicity and other com- 
parative merits of the в.р. system will appeal to them in a 
not unreasonable time when there are a good muny baby 
railways in successful operation which present something 
more tangible in the way of demonstiation than reams of 
estimates and infallible calculations. 

It is vital, therefore, to make the 8.P. motor work on P. C., 
ав the majority of interurbans ате bound up more or less 
intimately with urban tramways projer. This will lead to 
all kinds of compromises and makeshifta in the first instance, 
and will have an end in the development of a highly satis- 
factory equipment for town and country work on А.С. or D. C. 
as desired. 

Considering the growing number of polyphase generating 
stations, and the professional inertia which is no more absent 
from electrical engineers than from other classes of society, 
and considering the extensive experiments in three-phase 
traction which have been made and are progressing, it may be 
that some main linee will be equipped with three-phase con- 
tact wires, so that constant-speed expresses may utilise the 
copstant-epeed motor, while stopping trains of any class will 
use one phase only. Balancing difficulties will be overcome. 
But unhampered lines will start right away with the 
simple-t system. Interurban lines already constructed on 
the polyphase D.C. system will not be able to consider scrap- 
ping their polyphase generators, transformers, and switch- 
gear in addition to their rotary converters and D.c. motors 
and switchgear, so that phase transformation will be used 
when р.с. currents become too heavy for safe collection, and 
distribution losses too great. 

Coming to tramways, as we know them in England, we 
do not see how the advent of the A.C.-D C. moter can cause 
any revolution in general practice. On very large city 
sy stems where two or more power statins and many sub- 
stations are in ure, it may be found more economical to 
supply to more frequent stationary transformer sub-ttatiovs 
which will feed the trolley wires at the nighest voltage 
permitted. Outside these few cities, our tramways are not 
too large to be worked with the maximum possible efficiency 
by D.C., and later on, when trolley voltages of 1,000 and 
upwards are permitted, this efficiency will be revised far 
beyond the reach of any д.с. system. There will be no imme- 
diate excuse, therefore, for councillors to journey to the ends 
of the earth, note-book and liver-pill in hand, to investiga 
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the new system with a view to its adoption within their own 
town. i 

At some future time, when the public has become 
sufficiently educated to recognise that the number of power 
stations per square foot is altogether too enormous for calcu- 
lation, and that a tenth of a tithe of the density would serve 
our ends and our pockets much better, it may be that the 
S.P. motor will threaten the present supremacy of its pro- 
genitor in tramway work, for, by that time, interconnection 
and running powers will be accepted as logical. But by that 
time also the Daily Mail will have brought into the world a 
Pocket Power, which will make every man his own auto- 
mobile, and A. C. and D.C. motors will become as extinct as 
the steam locomotive. 


THE POWER PLANT OF TALL OFFICE 
BUILDINGS. 


(Concluded from page 477.) 


NEXT in importance to the elevator service comes the 
heating question. This is a matter which concerns the 
electrical engineer indirectly only. Bat it does concern him, 
more particularly the consulting engineer, who may have the 
supervision of the whole of the power equipment. If the 
exhaust from his engines is to be blown through a few 
hundred (perhaps thousand) yards of piping, the back 
pressure he is likely to get is a matter he wants to know 
something about. 

We are, of course, premising an electric generating plant 
on the premises, which is quite the usnal thing in these large 
American buildings, The electric lighting plant is really 
only a small part of the whole power plant required when we 
consider the pumps for hydraulic elevators, the heating, 
refrigerating, ventilating, vacuum cleaning, and water supply 
service pumps, &o. In summer time, the elevators, venti- 
lating, and refrigerating machinery are at work all the day, and 
in winter the elevators, ventilating, and heating apparatus 
are required throughout the day, and the electric light at 
night only. It is because boilers, engines, and engineers 
are necessary for other purposes that the cost of generating 
electric lighting is so small, that it would not pay to take a 
public supply. 

On the question of the heating of buildings there is & 
considerable diversity of opinion. Whilst some experts 
believe in steam-pipes and radiators throughout, others advo- 
cate warm air circulation by means of fans (electrically 
driven of course), and others again consider a combination 
of radiators and air circulation to be the correct thing. The 
Englishman likes his fire, but in the modern office blocks 
this is practically out of the question, and he must 
be content with the steam heated radiator. Why not the 
electric radiator ? Because the steam is there, and it is 
better to make use of it in warming the building than in 
blowing it off into the air or in warming up condensing water. 
What it amounts to is that we have an air cooled condenser 
distributed throughout the building in the form of radiators. 

But having dispensed with the fire, we have spoiled the 
ventilation, and herein lies the necessity for a system of 
forced air circulation. The methods of controlling the tem- 
perature and designing the piping systems are gone into in 
the papers under discussion, and for further details we refer 
our readers to the original papers. English visitors to the 
States generally complain of the overheated hotels and 
offices; the Americans complain of it too, and no wonder ; 
they do not appear to understand the matter, and seem to be 
working on wrong lines altogether. Mr. Wells in his papers 
emphasises and enlarges on the basic idea the Americans 
work on, viz , а constant temperature of 70° Е. in the build- 
ings regardless of the temperature outside: and he is at 
great pains to show that each room in a building should be 
thermostatically controlled to effect this object. But this is 
all wrong in principle. When the thermometer stands at 
zero in the open, we do not want to suddenly enter an atmo- 
ephere at 70° F., nor do we relish as suddenly changing from 
70° to zero. It is not quite so objectionable in summer 
time to change from 100° F. in the shade to an office cooled 


down to 70° F., but it will be found that this temperature is 
apt to feel even chilly under the changed circumstances. What 
is really needed is а maximum and minimum difference 
between the temperature inside and that outside, the inside 
winter temperature being considerably lower than the 
summer. 

But enough of this. A point of more immediate interest 
to the engineer is the method of reducing the back pressure 
cn his engine when exhausting into the heating system. 
This is now effected by the use of small vacuum pumps or 
air suction pamps by means of which the back pressure on 
the engine can be reduced to, say, 4 Ib. or less. 

Another advantage of the vacuum system is the very large 
reduction in the sizes of pipes required. The system is used 
to some extent in London, and there are many places where 
its adoption would result in the shutting down of the low- 
pressure heating boilers, improved economy in the engines, 
and considerable saving in fuel. This again enlarges the 
sphere of the electric motor, which would be needed to drive 
the vacuum pumps. 

Electric motors are used also in these large office blocks 
for deep well pumping, and for subsequently raising the 
water to tanks at the top of the building. Some London 
buildings have wells some 300 ft. and more in depth. It is 
apparent, therefore, that electricity plays a very important 
part in the lighting and power equipment of the modern 
office block, and finds a field of growing importance in the 
large blocks of residential mansion flats of the better class. 

As regards the wiring and the electric generating plant— 
when electricity is generated on the premises—English 
practice differs in some particulars from American, Touch- 
ing on this section of the work, Mr. Wells, in his paper, 
says :—“ The engineer who is at the head of this depart- 
ment has his work cut ont for him. It is the most complex 
and difficult portion of the design, and requires a large 
amount of technical education and experience. Practice 
changes continually, and the science has advanced so rapidly 
that an up-to-date electrical engineer has to give more time 
to his profession than does the engineer in any other depart- 
ment." 

He then gives details of the electrical equipment in а 
typical building, based on ап average of about 50 of the tall 
buildings in New York City. The total floor area to be 
lighted is taken as 196,700 sq. ft., requiring 5,316 lights on 
a basis of one light for each 37 вд. ft. of floor area, plus 250 
lights for decorative effect in the banks and principal offices, 
making a total of 5,566. At 55 watts per lamp the total 
output for lighting required would be 306 kw. The only 
electric power reckoned on is two 15-H.P. fan motors. From 
this it is clear that all auxiliary machinery, such as pumps. 
&c., are steam- driven, and the elevators worked by hydraulic 

wer, 

The average loads are given as under :— 


| 
— А | Load in ку, Generating plant in use. 


2 seta of 195 xw 


Absolute pesk load... 234 x w. 
1 set of 125 Kw., and 


Average peak for dark days | 203 „ 


1 set of 100 Kw. 
Average peak for 8 montbs | 112 „ 1 set of 125 xw. 
Average day load for 6 
months... ax m 82 „ 1 set of 100 xw. 
Average low load for 12 
months ... 2 ei 69 „ 1 set of 100 xw. 
Average nighte, Sundays and 
Apr а jii "m d € 60 „ 1 set of 50 x w. 


The generating plant installed would, therefore, consist of 
two sets of 125 KW., one set of 100 Kw., and one set of 
50 Kw. The object of this extraordinary arrangement is to 
work the generators at their best economy. For a peak load 
of 234 Kw., we thus have a total plant capacity of 400 Kw. 
The conditions would be met just as satisfactorily, and with 
probably equal economy by two 100-kw. sets with an over- 
load capacity of 25 per cent. to take the peaks, and this ів 
the arrangement that any practical consulting engineer in 
this country would adopt, using either the public supply as a 
standby, or installing a reserve set making a total plant 
capacity of 800 Kw., the plants being identical, reduces 
spare gear to a minimum. To load an installation of this 
size with the сові of four generating sets of three different 
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sizes, together with the somewhat involved switching arrange- 
ments, is neither good engineering nor good business. 

The total output for lighting is given as 370,250 units 
per annum, which works out to over 65 units per 16-C.P. 
lamp. 

To this total must be added 60,800 units for motors, 
making a grand total of 431,050. units per annum—-not à 
bad consumption for а gingle installation. 

Touching on cost of production, the author calculates on 
а basis of 24 lbs. of steam рег н.р. per hour, and an 
evaporation of 8 lbs. per Ib. of coal, or 3 lbs. of coal per 
н.р. per hour. This seems too good a result to be true of a 
plant operating on such a variable load, notwithstanding the 
chopping and changing from one set to another in order to 
work them at their best economy. Drainage and feed 
pumping must, of course, be included in the steam con- 
sumption, and also the condenser pumps. A good quality 
coal at 368. а ton is reckoned on; water, 5d. per 100 cb. ft. 
(say, 8d. per 1,000 gallons) ; oil, waste, &c., £83 10s. per 
annum ; interest and depreciation, £625 ; ash removal at 
5 per cent. of the cost of coal; and labour (half the cost of 
labour in the boiler and engine rooms), £520, making a total 
cost of nearly £2,240 per annum, or about 1}4. per unit. The 
authors bring the figure out to 2} cents, but it is more 
nearly 24 cents, which is not a bad result, considering the 
cost of labour and coal, and compares favourably with tbe 
cost of a similar installation in this country. As the load is 
principally a lighting one, the cost of energy from a public 
supply—say in Londons тойы have been fully double the 
cost of generating in the building. It will be noticed that 
interest, depreciation and labour count for more than half 
the total costs, that is, they amount to more than 2d. a unit. 
A larger motor load in the daytime would have reduced this 
item, and, if electricity is not so good as hydraulic power 
for the elevator service, there is no obvious reason why elec- 
tric pumps should not be used to store the necessary water- 
power for hydraulic lifts. This would give a very steady 
load, and, so far as the generating plant is concerned, would 
be a better load than if electric lifts were used. This sug- 
gestion is worth consideration for London work, where, with 
current at 24d. а unit, the cost of running electrio lifts is 
about one-quarter that for hydraulics for an equivalent duty. 

In the matter of wiring, the principal difference between 
English and American practice is that the Americans stick 
to low voltage—120 to 125 at the generators, and run three- 
wire feeders to the distribution centres, An installation of 
this magnitude would not be laid on so low a voltage here, 
and from the main switchboard two wire circuits would be 


taken so arranged as to permit of a three-wire supply being 


used as a stand-by. 

The two papers contain much practical. information—as is 
usual in papers read before American scientific societies— on 
other engineering matters connected with the equipment of 
tall office buildings, and are well worth reading. 


THE OPERATION OF SYNCHRONOUS 
CONVERTERS. 


THE Western Electrician for August 20th, 1904, contains а 
paper by Mr. S. C. Lindsay, which states the various troubles 
met with in the operation of synchronous converters at 
Seattle, and describes how they have been overcome. 

The power was transmitted in the first instance at 15,000 
volts over two to three-phase lines, the conductors for each 
line being No, 2 solid aluminium wire. It was originally 
planned to use one line for power, and the other line for 
lighting and such power loads as were subject to large and 
sudden changes. The current for the synchronous con- 
verters was transformed to 340 volts by three 500-Kw. trans- 
formers connected delta fashion on both sides. 

One converter alone would work satisfactorily with the 
lines in parallel, but, keeping the load constant, and throwing 
in a second converter, they would immediately begin to hunt 
to such an extent as to open the circuit-breakers at the power 


No further attempts were made to operate two machines 


until the voltage of transmission was changed to 80,000 
volte, when it was found that both synchronons converters 
would operate perfectly satisfactorily up to their full capacity 
with the transmission lines in parallel ; but if the lines were 
separated, hunting would commence, unleas the load was 
reduced. In fact, more load could, without disturbance, be 
carried by one machine than by two. When these attempts 
were made to operate two synchronous converters from one 
line, the line was loaded in almost every case with the induc- 
tion motor and lighting load that was always carried when 
both lines were in parallel. 

The difficulties were, however, overcome by replacing the 
transmission lines by 0000 aluminium wire, and by using a 
separate bank of transformers for each converter. 

One source of great trouble was breakdowns in the trans- 
mission lines, which caused serious flashing at the commu- 
tators of the converters. This trouble was, however, 
obviated by earthing the neutral point of the transformers. 

As the chief troubles were due to faults in the com- 
mutators, it was found that the greatest attention had to be 
paid to keeping them free from short-circuits which might 
arise from a too free use of oil employed in cleaning them ; 
only sufficient should be used to prevent the copper dust from 
flying, but not enough to form a paste. | 


SIMPLE STORIES. Ы 
Br “ INNOOENS.” 


IX.—A PREHISTORIC PERP. 


According to the local Press, the following incidents occurred 
during the discussion of a purchase of boilers at a recent Urbin 
District Council Electric Light Committee meeting. Mr. 8., a 
member of sub-committee, wrote. . . . Mr. W. put himself into 
communication with Messrs. Babcock & Wilcox without his (Mr. 8.’s) 
knowledge . . . . When he spoke to Mr. W. upon the subject, that 
gentleman said he was mad, and he would like to kick him." 
Mr. W. replied that, With regard to his statement that Mr. S. was 
mad, it was merely an expression of opinion .... The manner 
of Mr. S. was most insulting; in fact, he seemed so full of suspicion 
that it really led him (Mr. W.) to think that a man whoa 
зо suspicious was really open to suspicion himself . . . . , also, 
“ .. . . Mr. P., who was not a member, had sat at the table and 
voted illegally." Mr. P. cleared himself of this cbarge by stating 
that there was another meeting pending at tho time, and he sat at 
the table not knowing what was going on at thetime!" Mr. О. 
cast some doubt on this statement by asserting that “Mr. P. vote 
deliberately, well knowing what was being díscussed at the time." 

The meeting, it is pleasant to record, terminated without serious 
mishap. 

The navvies engaged upon the excavations for the new 
boilers at the Winkleton electric light station have come 
across a fragment of rock bearing rude hieroglyphics, which, 
though somewhat worn by time, and mutilated in the process 


of excavation, is still a relic of the most intense interest as 


revealing in a hitherto unattainable degree the communal 
activities of the people who lived and struggled in those far- 
off times. Prof. Blódsinn, of Munich, the renowned archeolo- 
gist, has furnished us with the following free translatiun of 
the inscription :— 

(The beginning of the writing is undecipherable, owing to 
the fact that portions of the rock have been broken away.) 
* * + * and as they sat in Witenagemot, a messenger came 
in hot haste from —bere а 8 а species of totem-sign, 
resembling а partially clenched fist, which the Profeasor 
translates as “ Scratch” — saying, I have saddled my 
ichthyosaurus, and am coming quickly with my war club. 
Let. —" (a figure of fir trees standing on a horizontal ground 
line, which the Professor translates as Wood ”) *—beware, 
for I am angry." Then Wood arose, and, girding his bear- 
skin round his loins, spat upon his hands. Now Scratch and 
Wood had been sent out to exchange cockle shells for cooking 
pots on behalf of the tribe, and they had agreed to go to the 
Richardsonii, who made good cooking pote. Воб while 
Scratch was away hunting, Wood had gone to the tribe of the 
Babcocks, and bought the pots there. Wherefore Scratch 
"Ho when he came to th 

* So when he came to the Witenagemot he was haughty to 
Wood and brandished his club in his face, шуш, ^ And 


era <r ta —————— Md * | 
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why dids’t thou go behind me and buy of the Babcocks ? 
Am I a fool?“ 

And Wood kicked him sorely in the ribs, saying “ You 
are mad! You are very mad! 

“ Апа no more was said. But Scratch led off with a 
splendidly-delivered smack from his club on Wood's crown, 
which Wood equalised by landing а rock on Scratch’s nose. 
After several indecisive scrimmages Scratch got. in a telling 
jab in Wood's wind, which advantage he followed up by 
jumping on Wood once or twice. 

And when time was called the remainder of Wood rose up 
and explained that what he bad said was only a little 
expression of opinion and of no consequence whatever. He 
tbought the behavionr of Scratch was most insulting, and 
it hurt bim very much. Не felt it all over, particularly in 
the wind. A man who was so suspicious of a friendly kick 
as to start fighting immediately, was acting in а way that 
laid that man also open to suspicion. If he (Wood) only felt 
a little better, he would be pleased to commence the second 
round at once. | 

Ав it was, he merely wanted to draw the attention of the 
Witenagemct to the unfair behaviour of . . . .”—a drawing 
of а cockle-thell appears here. Prof. Blödsinn, after 
Strennons thought and a consideration of the context, has 
arrived at the opinion that this is the badge of a man who 
(or whose ancestors) first introduced the cockle-shell as the 
standard of currency among the tribes. Instances of such 
honours being conferred are not rare—an analogous modern in- 
stance being the application of the term Whitworth Scholar“ 
on a youth who could never have seen Whitworth, but had 
passed a large number of examinations. Returning, then, to 
our text, Wood wanted to, complain to the Witenagemot 
* of the unfair behaviour of Cockle, who had hindered him in 
his movements during the recent argument by inserting a 
spear-sbaft between his (Wood's) legs, and tripping him up. 
Cockle protested, saying that hé was indeed sitting on the 
Druidical altar, playing with a spear, but that he was quite 
unconscious that any argument was going on at the time, as 
he was immersed in thought. 

“ Then the Peace Maker (во called because he was good at 
stirring up mud) asked him how he had accounted for the 
‘stone that hit him on the ear, if he was so steeped in 
meditation that he had not noticed the scuffle. Cockle 
replied that he thought an acorn had dropped. Then said 
the Peace-Maker to him: ‘You — —' (here a pick-mark 
unfortunately obliterates some of the signs) —— liar!’ 
So Cockle flung his spear. 

It is unfortunate that here, at the most interesting por- 
tion of the debate, the record should end. One conjectures 
vainly as to what occurred to the unfortunate Peace-Maker. 
The miste of ages have again closed round the glimpse of 
the past. Yet even this memorial, incomplete though it be, 
shows us that throughout the centuries the spirit of 
humanity has not altered. For how vividly we are re- 
minded of our own Borough Councils ! 


RECENT ADVANCES IN ELECTRO- 
CHEMISTRY.* 


Bx BERTRAM BLOUNT, F. I. O. 


THE greatest of all electrolytic industries is the refining of 
copper, about 70 per cent. of the world's production being 
tbus treated, and in the United States alone, 250,000 tons 
per year, yielding 27,000,000 ozs, of silver and 346,000 ozs. 
of gold ае annually treated. 

The Anaconda Works, being the largest in America, and 
using, in all, abcut 8,000 H. P., has an output of about 100 
tons a day ; the plant consists of 1,200 tanks, covering 24 
acres, the electrodes are arranged on the multiple system, and 
the handling of each tank load (about 4 tons) is effected at 
а single mechanical uperation. | 

The average current density of a copper refinery is 10 
amjeles per square foot of cathode surface, if this is much 
excceded, nodular deposits begin to show themselves. Thus 


„Abstract from the Cantor Lecturs recently delivered before 
the Society of Arts. 


it comes about that every practicable means is employed to 
increase the available current density without impairing the 
quality of the deposited ор. There are several methods 
of attaining to this end. The electrolyte may be rapidly 
circulated, во as to keep a supply of copper always in the 
neighbourhood of the cathode, or it may simply be kept at 
a temperature of about 100? F., when a current density of 20 
to 25 amperes may be employed. A special device for 
rapidly circulating the electrolyte, and at the ваше time 
forcing air into it, has been introduced by Mr. Dolphin, of 
Liverpool, and the process has the incidental advantage of 
oxidising the iron salts and causing the precipitation of the 
antimony. Among other methods which have been intro- 
duced for overcoming the same difficulties, are the rotating 
cathode of Mr. Cowper-Coles, and the well-known Elmore 
rocess. 

The reduction of copper from ite ores is another matter, 
and has occupied much attention. Most of the methods put 
forward may be summed up in the following way :—Sulphide 
copper ores are roasted, and leached with sulphuric acid ; the 
solution thus obtained is electrolysed with insoluble anodes, 
во that it is partially depleted of ita copper, and the liquor is 
then turned back to leach more ore. Perhaps the most 
promising effort yet made to realise this is due to the Inter- 
Colonial Copper Co.. at Dorchester, Canada. The ore worked 
is a sulphide, slightly weathered, and contains about 2:4 per 
cent. of metal. The output is at present about 1 ton per 
day. | 

The electrolytic refining of zinc is not yet practiced. If 
there were a large demand for a purer form of zinc than can 
be obtained by the existing procesees, electrolytic methods 
would probably be employed for its production. 

With regard to the wianing of zinc from its ores, the 
extrer.e inefficiency of the existing process makes it most 
probable that electrolytic methods will ultimately step in. 
In spite of the attention that has been given to the deposition 
of zinc, the practical results have been small. At the present 
time, the only method known to be in use is a modified form 
of Hcepfner process which has been developed at Brunner, 
Mond & Co.’s works. It is based on the fact that zinc 
chloride can be prepared by acting on calcium chloride with 
zinc carbonate, or industrially by using, in place of zinc 
carbonate, roasted zinc ore and carbonic acid. 

The zinc chloride is electrolysed, and the zinc from the ore 
and the chlorine from the calcium chloride are recovered in 
marketable form. 

A somewhat unique process is that of Swinburne and 
Ashcroft which hss been worked out in practical form, 
sulphide ores are Bessemerised with chlorine, and tbe zinc 
chloride thus produced is reduced in a fused condition. 

The history of the electrolytic reduction of nickel is 
curious. А few years ago electrolytic nickel was а 
merchantable article; at the present time it is doubtful 
whether any is being made, xad this fact is probably due to 
the greater activity of the manufacturers using the older 
process. The most serious attempts in this direction have 
been made by Messrs. Vivian, of Swansea, who used a 
nickel-copper alloy obtained from Sudbury ores, and by the 
Balbach works of New Jersey. but the latter process was 


only intended to refine nickel already containing 94 to 97 per 


cent. of the pure metal. 

Owing to the extreme efficiency of lead reduction, there 
would appear to be some doubt as to whether it will ever 
rank ав a metal for which electrolytic methods are advan- 
tageous. 

The Electric Reduction Co., at Niagara Falle, have 
a process for reducing galena. The crushed mineral is used 
as a cathode in lead trays in an electrolyte of sulphuric acid. 
Sulphurated hydrogen is evolved, leaving spongy lead which 
is burnt to litharge. | | 

The Canadian Smelting Works, оѓ. Trail, B.C., have 
adopted the process of Mr. Betta for refining crade lead ina 
solution of its fluorsilicate, and thus recovering the gold and 
silver. The chief merit of this electrolyte is its great solu- 
bility and its power of yielding compact deposits of lead. 
A plain fluorailicate solution gives tree-like growths, but if 
gelatine is added the lead comes down in a dense form. 

Aluminium carbide is of no commercial value at present, 
and hence electric furnace methods for ite reduction are not- 
directly practioable. Broadly speaking, there is one process 
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for the reduction of Ње metal, which consists іп electrolysing 
the oxide in a fused bath of cryolite with a carbon anode 
and aluminium cathode. The fact that alumina contains 
only about half ite weight of aluminium, and that to produce 
the pure metal, pure alamina must be used, makes the supply 
of the latter of vital importance, in fact, this constitutes 
probably one-third of the total cost of manufacture. Any 
method of cheapening it, is therefore, at present one of the 
roost important problems. ‘It is а matter of some wonder 
why aluminium has not been used more extensively for 
making bronze, seeing that this alloy is capable of such 
general application. The output of aluminium is, however, 
annually increasing, amounting in 1901 to 7,571,211 kilos, 
of which 3,311,213 kilos were redaced in the States. 

The Castner process for the reduction of sodium from fused 
caustic has reduced the price of this metal to less than edible 
butter, but the demand is very limited, and although the 
electrolysis of the chloride would, if successful, considerably 
reduce the price, the need for so doing does not seem to have 
been sufficient to warrant extremely great efforts in this 
direction being made. A ргосевв for electrolysing fused 
sodium nitrate and caustic soda, separated by a porous 
division and using iron electrodes, has been worked out by 
Darling, and is being exploited at Mesers. Harrison’s works 
at Philadelphia. Sodium and NO, are the products, the 


. latter being hydrated to form nitric acid. 


Ashcroft has recently invented а method which employs 
sodium chloride and caustic soda, fused, and he interposes а 
secondary, or intermediate electrode of fused lead. Sodium 
and chlorine are the products. Circulation of the alloy at 
the bottom of the melt is obtained by an electro-magnet 
placed ben«ath the cell. 

The difficulties arising out of the spongy nature of zinc 
deposits from solution have given rise to endt avours to 
electrolyse the fused chloride, and in this direction the 
apparatus devised by Swinburne for the Phoenix process has 
attained considerable success. This process is, however, of 
general application for the treatment of sulphide ores. 

Notable among electrolytic products are alkali and bleach 
from the chlorides. The chief existing processes fall into 
two classes— (1) these using an intermediate mercury elec- 
trode, and being conducted in solution; and (2) those 
involving the use of fused electrolytes and a cathode of 
melted lead. The former is exemplified by the Castner- 
Kellner process, in use at Runcorn, and a typical example of 
the later is the Acker process, in use at Niagara, which is of 
the internal heated type. 

Other types in which a diaphragm is used, or in which 
the solution is separated by ita specific gravity, such as the 
Hargreaves-Bird or the Le Sueur, are also giving practical 
results. | 

Tbe manufacture of hypochlorites from solutions of alkali 
chlorides is an established industry, as is also that of the 
more flourishing potash chlorate. The latter is a simple 
matter, and but little protected by patents; consequently it 
remains in the state of a mass of trade secrets, details of manu- 
facture being hard to obtain. 

Among the somewhat secondary applications of electro- 
lysis to manufacture, may be mentioned Cowper-Coles’s 
process for preparing large m 

lladium ; the commercial manufacture of oxygen and 

ydrogen from aqueous solutions of caustic; the manu- 
facture of baryta by heating heavy spar with carbon in the 
electric furnace; the recovery of gold from weak cyanide 
solutions in the process of the extraction of this metal frum 
quartziferous tailings, and, lastly, but in а rather different 
connection, the recovery of atmospheric nitrogen and its 
conversion into nitrates. 

Since electrolysis is simply another method of oxidation 
and reduction, it is obvious that many organic reactions 
might be thus brought about that are now done by purely 
chemical means. Їп this way iodoform has been produced 
from potessium iodide in presence of acetone or alcohol, 
anthracene has been converted into anthraquinone in the 
presence of а chromium salt, which acts ав a carrier of oxygen, 
and many otber practical reactions have been brought 
about. 

Although electric furnace 1eactions cannot be considered 
es electrolytic, nevertheless tl ey are truly electro-chemical, 
several important and new substances are exc:usively the 


e mirrors and plating them with 


product of the electric furnace, and many others can with 
advantage be produced in this manner, on account of the 


extremely high temperatures which can be obtained, and the 


convenience with which the heat can be applied. 

In the first category may be included. carborundum, a 
prodact of silica and carbon, so largely used as an abrasive, 
the chief supply being from the Acheson Works of Niagara. 

.At the same works a new product is being developed, 
namely, so called siloxicon to which the formula Si,C,0 has 
been assigned. Although not an abrasive, this substance 
has applications of its own on account of its extremely inert 
properties. 

Next comes calcium carbide, unquestionably the largest 
product of the electric furnace. The furnaces fall into two 
classes ; those from which the fused carbide is tapped, and 
those from which it is removed after the charge has 
cooled. Ina modern carbide plant 1 н.р, year is said to 
produce as much as 14 tons. 

The conversion of carbon into graphite has, at the hands 
of Mr. Acheson, met with such success that this industry has 
now thoroughly established itself. The raw material is 
usually anthracite for mass graphite, and petroleum coke 
for the electrodes. 

Among the reactions which are receiving general atten- 
tion, bat which have not so far attained to practical success, 
are the redaction of iron and zinc, the former is obviously 
merely a question of heat efficiency, and it is doubtful, 
therefore, whether electric heating can ever replace ordinary 
combustion, except where water power is available and fuel 
practically unobtainable. 

Phosphorus and carbon bisulphide are two products . 
easily obtained by ordinary methods, but on account of the 
convenient way in which electric heat can be applied, there 
is considerable promise of their becoming products of the 
electric farnace. 

The last application of the electric furnace is for pure. . 


fusions; thus amorphous alumina can be melted, forming 


an artificial corundum, which, ав an abrasive, rivals car- 
borundum. 

Similarly, silica may be converted into a quartz glass, 
which, on account of ite great strength and 1 dilatation, 
bids fair to displace glass for many purposes. | 


THE CARE OF SWITCHBOARDS. 


Іт is surprising to notice, in visits paid to central stations 
for the supply of electricity, evidences of the fact that, while 
systematic attention is devoted to the cleaning of the 
buildings and mechanical plant, and some little effort is 
made to keep the electrical running machinery in good order, 
very superficial notice i8 often taken of the condition of the 
switchboard. An instance of this came under our notice at 
а station whose switchboard was of the “ flat-back” type. 
The marble front was beautifully clean, the glass and brass 
of the instruments were brilliant in their polish; but the 
engineer was unwise enough to show us the back of the 

A heavy coating of dust lay on the bus-bers and 
cables, a mop and pail of water stood in one corner adjacent 
to а resistance frame, and balanced on thé angle-irons of the 
frame-work was an assemblage of ріпі-р ів, cups and parcels 
of food, this portion of the board being evidently reserved as а 
pantryfby the switchboard attendante. This laxity is all the 
more astonishing because the board is the p int of assemblage 
of all the power developed by the plant in the station prior to 
its departure to the feeding-points of the system. 

The reason for such neglect is probably that, with a con- 
tinuous supply, the board is never entirely available for over- 
hauling and cleaning. Parts which are in operation, or 
regarded as spare, are exempted from strict examination 
owing to risk of life or other causes. The danger of this is, 
however, apparent to anyone who has had the opp rtunity of 
seeing what dust can do in increasing leakage, aud noticing 
the effect of locse connections in increasing the drop of 
volts in a bus-bar. 

A switchboard should be subjected to a detailed examina- 
tion as often as, and of as severe a nature as that of the rest 
of the plant, which, though perhaps occupying more space, 
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is, after all, only of the same power-capacity as the board. 


This should be undertaken by the engineer-in-charge, and 


he should be particularly on the alert for loose connections. 
It is not a wise policy to wait until a screw drops out and 
an open circuit is formed before making an anxious investi- 
gation and a penitential report. A half-hour spent with a 
spanner and screw-driver say, once a week, may save the 
credit of the station. It must be remembered that in a 
power-house there is nearly always vibration constantly tend- 
ing to jar connections loose. Alternate expansion and 
contraction of metal parts by heating as current is passed 
through them or interrupted aids vibration in making these 
parts work loose. | 

Dust in an engine room is usually rather oily, and where 
it touches it stic Moreover, parts charged to a potential 
ae from that of earth attract and retain light particles 
of dust. 
air-compressor is used in order to blow the dust off electrical 
fittings, and the introduction of such appliances should not 
be discouraged. But it is not safe to rely on this method, 
partly because the general application of an air-blast tends 
. to diminish the detailed examination of the insulating part 
of the board by the attendant, and partly because oily dirt 
is not moved by a current of air. The blast should be 
followed by а careful wipe-over by an intelligent human 
being armed with a piece of dry soft rag. Waste is not to 
be recommended, as it leaves fluff and loose strands lying 
about. In applying an air-blast, particular attention should 
be paid to resistance-frames and other inaccessible parts. It 
is not desirable to have the pressure of the air higher than 
60 lbs. per sq. in., as cases have come within our knowledge 
where mica insulation has been stripped away by too great 
a blast of air. Where it is impossible to draw links in 
order to make a certain part of the board ** dead," a feather 
brush mounted оп an insulating handle may be used on 
вувіешв at ordinary pressures of supply. 

On many boards oil-break fuses are used, which have an 
occasional trick on breaking of distributing their oil fairly 
impartially over the surro"nding apparatus. Oil is in itself 
an insulator, and, therefore, although it looks untidy, it is 
safe. But a streak of oil is a resting-place for all passing 
dirt, and if it is not soon removed the insulating properties 
of the board may be greatly reduced. On any board where 
oil is used, cure must be taken that none gets upon 


insulation composed of rubber or wax, as they become 


deteriorated by its action. 

It may not, perhaps, be out of place to draw attention at 
this point to the careful examination of füsea Metal-strip 
fuses, it is notorious, deteriorate in course of time, and 
should be systematically replaced. A rough method of 
checking their behaviour is to test their temperature when on 
fall load. When a particular fuse has an unusually high 
temperature, it should be marked for removal at the earliest 
possible opportunity. Quite apart from this, however, a 
fase should not be allowed to remain in use for more than a 
year's running. Where oil-break fuses are used the level of 
the oil in them should be examined daily. Some types are 
oonstrueted to break in air, the fused ends being then 
plunged in oil ; other makers prefer to make the aro in the 
oil itself. In either case the oil must not get too low. 
Metai-vapour bridges а very wide air space, and hideous 
results may follow from the improper breaking of a fuse. 

It is an unfortunate phenomenon in central station 
practice that many parts of the plant, originally put up as 
temporary plant, become by their good conduct permanent 
institutions, This is very much the case with switchboards, 
where opportunities of reconstruction are rare. Teak—a 
very slow burning wood—has been used for this purpose. 
It is oily, and во resists moisture. It should, however, be 
watched with an anxious eye by the engineer-in-charge. 
Asbestos, from some points of view, is better—it will not 
burn. But it absorbs any moisture it can find, and hence 
its insulating properties are diminished. If asbestos is used, 
it should be painted with some insulating varnish to remove 
this danger. The same remark applies to slate, whose 
enamel has been damaged by an arc. Precautionary 
measures of this description are worth any amount of brilliant 
evolutionary operations with burning switchgear in order to 
save the lights. 

‚ Опе of the functions of the switchboard is to register the 


In some stations a small portable motor-driven. 


amount of energy generated and distributed. The switch- 
board attendant is supposed to take a record every quarter 
or half-hour of his indicating meters, and to register the 
readings of his integrating meters at the end of his shift. If 
these meters are out of order, the proceedings become a 
solemn and arduous farce. The engineer should at least 
know how to adjust the zero of his indicators, and should do 
it. He should also check his machine meters against his 
feeder meters, one voltmeter against another, pretty fre- 
quently, and report faulty instruments, He should time 
his integrating instruments against his ammeters, and make 
sure there are no shunt current errors, friction logses, aud 
80 On. 

It is, of course, impossible to enumerate all the points 
which require supervisory routine. Different types of 
switchboard develop various tendencies to failure, which 
have to be particularly watched. It is, however, safe to say 
that the engineer-in-charge will find that a conscientious 
scrutiny of his switchgear from time to time will amply repay 
him. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written en one side of the paper. Fres use of fictitious names, ge., 
may be made. Answers are furnished by a duly qualified lawyer, 

‚ but the Editors cannot undertake to be responsible for the accuracy еў 

| te views which he may express.) 


“9. V. 8.” writes :—" Could you give us an opinion, in your Legal 
Column, as to the legality of the charges for current at 200 volts in 
the following case :— 

“ Some years ago our customer (Mr. X., we will call him) had his 
premises (a jeweller's shop) partially wired, having about 80 lampe 
fixed, and the Corporation supplied current at 100 volts; after wards 
additions were made, but the Corporation would only allow them 
to be connected to the 200-volt mains, of course necessitating 
another meter. At this time the charge for current was 6d. per 
B.O.T. unit, with a rebate of 44d. - 

"The Corporation electricity department are trying to get their 
customers on the 100-volt mains to change over to the 200-volt, 
and in the majority of cases the department carry out the necessary 
alterations and exchange of lamps free of charge to the consumer ; 
but this they refuse to do in the caseof Mr. X., and, naturally, 
Mr. X. is unwilling to do the work, more espec.ally as all of his 
100-volt lamps are either tabular or ‘ half opal’ and more expensive 
than the usual type. : 0 

“Six months ago the department reduced their charges for 200- 
volt current to a flat rate of 444. per B. O. T., but they still charge 
Mr. X. for his current at the old rate (6d. per unit, with rebate to 
4id.), and refuse to put him on a level with the other consumers 
as far as his 200-volt supply is concerned, unless be will, at his own 

make all necessary alterations to take a 200-volt supply 
throughout.” 

„„ While it would seem that G. V. S's” customer is being 
somewhat harshly treated by the Corporation, it does not appear 
that in refusing to pay the cost of the change of installation, that 
body is committing any breach of its statutory obligations. The 
consamer who continues to take a supply at 100 volte, is bound to 
pay for the same at the rates which he agreed to pay in the first 
instance. The only doubt about the legality of the action of the 
Corporation is suggested by Sec. 19 of the Electric Lighting Act, 
1882, which provides as follows:—“ Where a supply of electricity 
is provided in any part of an area for private purposes, then, 
except in so far as otherwise vided by the terms of the pro- 
visional order authorising such sapply, every company or person 
within that part of the area shall, oa application, be entitled to a 
supply on the same terms on which any other company or person in 
such part of the area is entitled under similar circumstances to a 
corresponding supply.” 16 is conceived that the phrase “ under 
similar circumstances” would be construed by the court to give 
power to a supply company to draw a distinction between con- 
sumers who take a supply at 200 volts, and those who take supply 
at 100 volts. The supply at 200 volts is cheaper than that at 100 ; 
and іс is, therefore, reasonable that the company should be entitled 
to offer some small advantage to those who fall into line with the 
majority. Would it not be possible for the consumer whose case is 
under consideration to make some offer to the Corporation as to 
accepting half or some portion of the cost of the alterations? 


Carlisle.—The Electricity Committee has entered into an 
agreement with the N.B. Railway to supply electricity to ita yards 
and sidings at 24d. per unit, the company guaranteeing a minimum 
consumption of 50,000 units per annum. | 
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ACTION OF LIGHT ON THE FORMATION 
| OF ACCUMULATORS. 


Warri in the Revue de l'Electricité, Dr. D. Tommasi makes the 
following comments on certain criticisms relating to his experiments 
on this subject (see ELzoTuIcAL Reviaw, LIV., p. 251) :— 
' The fact which I observed recently concerning the action exercised 
by light on the speed of formation of accumulators * constitutes an 
entirely new observation which, for tha’ very reason, has not been 
described in any treatise on accumulators. 

It has been asserted that other observers knew before I did, of 


the influence of light on the formation of accumulator plates, but 


this is not quite true, and for these reasons :— 

1. Because the effect of light or darkness on the rapidity of 
formation of negative plates bas never been studied. 

2. Also, because we have not yet discovered the part played by 
light or darkness in the rapidity of formation of positive plates, 
or even of plates of the Planté type. | 

The only observation of any interest that has been made is the 
demonstration that a leaden plate, covered previously with an elec- 
trolytic layer of 7 of lead, undergoes a modification in colour 
by the action of light. 

To establish this fact, M. Schoop cut two plates out of a sheet of 
lead which had previously been peroxidised by the Planté process, 
exposed one of them to the ation of the solar rays and placed 
the other in darkness. 

After some hours he found that the colour of the peroxide, black 
at first on both plates, was considerably modified on the plate that 
bad been exposed to the light. In the solar light, the black tint 
had become dull red, whereas the plate that had remained in the 
darkness had kept its black colour. 

From this it follows that M. Schoop only really studied the 
action of light and darkness on a leaden plate covered with electro- 
lytic peroxide, and not on a positive electrode with oxide added 
during its formation, which is not by any means the same thing. 
The observations made with regard to the action of light on the 

xide of lead might be compared, rather, to those I made some 
ime ago with regard to the action of light on the suk-chloride of 
silver. This is what I observed :— 

When a silver plate is immersed for some minutes (10 to 15) in 
& solution of ferrio chloride at 40*, i& becomes covered with an ex- 
tremely thin layer of dark violet sub-chloride of silver. 

If this plate, after being washed and wiped, is then exposed to 
the action of light, we notice the singular fact that it becomes 
white, or, at least, its tint becomes paler, as with the peroxide of 
lead, the colour of which also becomes paler, passing from dark 
brown to reddish brown. 

On exposing this plate, covered with eub-shloride, to different 
parts of the solar epectram, I obtained the following results: 

Red Rays.— The tint of the sut-zhloride becomes darker. 

Fellow Rays.—' The tint of the eub-chloride becomes a little 
darker, but not so much as in the rcd rays. 

Green Rays —The tint of the sub-chloride becomes much paler. 

Blue Rays.—The tint of the sub-chloride becomes as much paler 


as in ordinary light. 
Violet Rays.—The tint of the sub-chloride becomes very slightly 


er. 
Would the same results be obtained if we exposed to the various 
rays 9 the zolar spectrum а leaden plate covered with peroxide of 


THE TOMMASI ACCUMULATOR. 


Tun more electric lighting and tramway stations are developed, says 
M. E. Guarini in the Revue de Electricité, the more do we appre- 
ciate the great advantages of batteries of accumulators as a reserve 
in case of need. But there is another field in which a brilliant 
fature lies before the acoumulator, vis., traction, at any rate as far 
as automobiles are concerned. 

The qualities that are requisite in an accumulator for this pur- 
pose are strength, lightness, and great capacity, without reckoning 
others of a secondary order. One of the most suitable accumu- 
lators for this kind of traction ia Dr. Tommasi’s, especially his 
latest model. The results just obtained in the official trials of 
this type of accumulator are given below. 

Trials on a car were carried out by M. H. Ouan-Artique, chief 
engineer to the Electromotion Oo. for the construction of electric 
cars. These trials were made upon a battery of 100 ampere hours 
oar: The principal data were as follows:—Number of cells, 
44; dimensions, 270 x 175 x 160 mm.; number of plates per 
cell 15; weight of plates, 6 kg.; total weight with liquid, 
10 kg. These elements were subjected to 45 charges at 25 amperes, 
and 45 discharges at 32 amperes. The capacity, after the fifth dis- 
Charge, rose to 125 ampere-hours, and was maintained during the 
zemainder of the tests. After various elements bad been taken 
mpart at the end of the tests, no active material whatever was 
found in the bottom of the boxes; the liquid was clear. 

The elements were always charged until the voltmeter of the car 
Save 25 x 44 = 110 volts. The entire absence of any fall 
«of material was observed, and the experimentalist considers that, 
wander the conditions, this was a genuine advance. 


* Bee the Formulaire Physico chimique, by D. Tommasi, p. 437. 


In the course of another test made by the same company it was 
found that after baving subjected to 76 discharges two Tommasi 
accumulators, one of 15 ampere-hours and the other of 35 ampere- 
hours, and short-circuiting them six times, the active material 
remained perfectly adherent, and there was no trace of any deposit 
at the bottom of the boxes. i 

Bome still more interesting experiments were carried out at the 
Central Electrical Laboratory of the Société Internationale des 
Electriciens, of which M. P. Janet is the director. They related to 
a Tommasi accumulator consisting of two positive platea and three 
negative plates placed in a glass box. Тһе weight of the plates, 
deducting the weight of the terminals, was 2:680 kg., the weight of 
the terminals being 70 gr. . 

These particulars were furnished by the maker. The cell, 
having being brought ready charged to the laboratory, was subjected 
to a preliminary discharge at 2 amperes. 22 

The tests included six charges aud six discharges. All the 
charges were made at two amperes, and supplied to the cell 
about 50 ampere-hours, Tke discharges were made two at 
two amperes, two at 4, and two at 6. The first four were stopped 
when the differenca of potential between the terminals fell to 1°75 


` volts, the last two when the electromotive force reached 1 8 volts. 


The density of the liquid at the end of the charge was maintained 
at 1°24 (25° Baumé). The results ara shown in the following 


table :— 
| Density 


Mean Electromotive |nierence of potential | | 
но inten- volte. | olts. | Ee Energy | 111 
° rica iqui 

is gd | - output о "e end 
8 ine: End ning, | Midale End. | ^F Шер г 
"e nM e КИНИ АС ũàdm:)aͤ :ü 

2 2°06 | 2°26 | 184 | 22 1°98 | 175 | 432 | 855 | 1:184 

3 21 2:3 1:85 | 2:24 | 195 | 175 | 432 81 1:20 

4 4°05 | 2:24 , 1:86 | 2:18 | 194 | 175 35:8, 685 190 

5 | 406 | 2-22 | 187 2˙16 194 175 | 325 | 635 | 1°20 

6 62 2:26 180 | 2°16 | 19) 16 29 1 | 56 1:21 

7 61 2:28 | 1°82 | 209 | 1:03 | 1-6 | 285 | 555 | 1°24 

| | 


Another test was made in the same laboratory on a Tommasi 
accumulator consisting of five plates placed in а glass trough. 

The weight of the five plates, deducting the weight of the 
terminals, was 2 kilogrammes, the weight of two positives and two 
negatives being 1:6 kg. The tests included seven discharges and six 
charges. 

Tae cell, having arrived charged at the laboratory, underwent 
a preliminary discharge at 2 amperes. Tre six charges were effected 
at 2 amperes, so as to supply to the element about 50 ampere-hours. 
Of the six discharges two were performed at the mean rate of 
2 amperes, 2 at the mean rate of 4 amperes, and they were 
stopped when the difference of potential bstween the terminals 


fell to 1°75 volta. 
The last two, effected at the mean rate of 6 amperes were 


stopped when the electromotive force reached 1 8 volts. 
During all these trials, the density of the liquid was maintained to 
the end of charge at 1:24 (28° Baumé). The results of these tests are 


shown in the following table :— 


| Mean | Electromotive: Diference of potential. ' Density 
No. inten- Volta, Volta. lec- En re} | 0 
of Fo | trical output: liquid 
Jit in e | lacs | output. 1 h, | at end 
Я . 3 . — A. H. poe о 
arge 1 d xig End. Bia. Middle, End, | | discharge 
"o c (( Z E ET 
| | | 
2 207 | 223 | 181 | 2°24 | 195 | 1°75 | 385 745 192 
3 209 | 231 | 180 | 2.6 | 195 175 386 738 12 
4 |41 228 184 | 222 | 94 | 175 324 65 | 121 
5 401 2:32 | 181 | 224 | 1:94 | 172 323 63 1:21 
6 62 2:32 | 1:80 | 2:20 | 1°93 | 1°64 | 296 572 | 1°25 
7 6:03 | 2°30 | 1:80 | 224 | 191 | 161 283 512 1:23 
| 


THE DEVELOPMENT AND IMPORTANCE 
OF FIRE CALLS AND ALARMS. 


By JAMES SHEPPARD, A.I.E.E., Sarveyor, North British and 
Mercantile Insurance Co.; Chairman, Library Sab- 
Committee, British Fire Prevention Com nitice. 


TRE application of the electric telegraph made it possible to dis- 
pense with calls by messengers or other means, and the use of tele- 
graphic fire alarms gradually superseded previous methods of giving 
“calls” to fire brigades. 

The first complete system of public electric fire alarms was pro- 
vided in connection with police stations in Berlin in 1849, other 
cities experimented, and after a time adopted similar systems of 
alarm signal». ; 

The fear of false alarms, either from defects in the equipment or 
from malice, delayed general apy roval of public electric alarms, and 
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they were not adopted in London until 1880, when 40 call points 
on tix circuits were provided, from which in that year 44 good calls 
were received and 33 false alarms, but cnly in one instar ce was a 
person detected in tampering with the alarm. 

The London Fire Brigade has now 927 public electric alarm 
points in addition to 264 telephone lines to police stations, public, 
and other buildings; from most of the alarm points telephonic 
communication can be at once established with a police station. 

Since the fixing of electric call points in the streets of London, 
the proportion of false alarms has inoreased from about 7 per cent. 
o ‘all calls for fires to about 20 per cent , but notwithstanding t! is, 
the system is admitted to be indispensable and of great public 
utility. Malicious alarms now show a marked decrease, the number 
of these reported in 1903 being 126. - 

Various arrangements are made in different cities to guard 
' against the abuse of electric call poin's, but all these tend to cause 
delay, and may prove tke greater of two evils. 

As an addition to the public electric fire alarm call-koxee, 
numerous call points are now provided on the different ficors of 
large establisbments in American cities, and probably in some cities 


of other countries, conr ected with the nearest public alarm box, 


through which alarms can be sent direct from varicus parte of the 
buildirg so equipped to the fire brigade stations ог to a central de; ôt 
in telephone communication with the brigade. 

Wireless telegrapby has been used for fire al um purposes, and 
may prove of value in spccial circumstance s. 

All the systems above referred to, rely on some perscn disc vering 
an outbreak of fire a-d operating the alarm, ard are, therefore, 
known вв manual a'arms; these have been found to be generally 
n especially in connection with a suitably crgavised fire 
wat 


Many efforts have been made in the past to cecure an automatic 
alarm operating on en urdue increa:e of temperature in any part of 
a building, and thus announce the outbreak of fire, but there 
devices were not found to be permanently reliable. In more recent 
years rerewed efforts have been made in this direction with every 
proepect of success. 

With automatic sprinkler installations tke provision of alarms 
operating on the opening of a sprinkler head, whether frcm beat or 
leakage, are indirperratle. In other systems, any of which can be 
used in connection with sprinklers, devices known as heat detectors 
or thermostats, are distributed over all parts of the building to be 
protected. Any one of these on an increase cf temperature up toa 
point determined, make or break an electric circuit and transmit an 
alarm to any point desired indicating the building, floor, or room, 
from which the alarm is given. | 

Various applications cf the law governing the changes of 
differe: t eutstances under the action of heat, have been devised for 
securing the end in view, such as the melting of rpecislly prepared 
solder, expansion or changes in springs or rcds of metal. cr of 
mercury in tubes, expansion of air operating an elastic metal 
diaphragm, air pressure or vacuum re'ease, expaneicn of liquids 
breaking tlight glass bulb:, elongation of wire. In a device 
recently introduced, the elcngaticn of wire and the rel(ase of air 
urder pressure, are used in combination, both for giving an alarm 
and for opening the main valve of a sprinkler installation, the 
sprinkler heads be ing opened by a similar but distinct wire elongs- 
tion. The alarm cen be given at any point required by an autc- 
matic electric current. In many cases automatic fire alarms are 
maintained and controlled by tLe companies supplying them, all 
alarms being received by «fficers of the companies г: ferred to at the 
fire station, or at separate central stations, from which they are 
transmitted by telephone to the fire ttation, with full particulars as 
to locality. This latter arrangement is followed in London, a fine 
of £10 being payable if a false alarm is given. 

The various systems may be raid to be still on tkeir trial, frem 
which the cutcome will be the turvival of tke fittest. 

Tte foregcing remarks apply more particularly to Great Britain, 
but it will be found аё the jractise and experience has not dif- 
fercd in cther countries to any great extent, except that in some 
cates imprcved methods were adopted at an earlier date than in 
the country namcd. 

The sdvantage gained by a fire brigade receiving tke earliest pos- 
sible notice of tte outbreak of fire cannot be over-astimated, and any 
system which secures this ina 1eliable manner will be a distinct 
public bene fit. The National Col. vention of Fire Chiefs of the United 
States ux auimously resclved at tteir meeting in 1871, that a 
thorough and : fficient sy stem of telegraphic fire alarms, which shall 
give early and definite information of the existence and locality of 
а fire, is of primary importance to the fire department of every city 
and town. This reslution will dcubtleis receive universal 
approval. 

hile fully acknowledging the supreme importance of early 
alarms of бге, it is, at the same time, desizable to emphasise the 
equal importarce of planning, construction, ard protecting con. 
mercial and other buildings, Loth internally and externally, so as 
to check the rapid spread of fire, and thus afford fire brigades тег- 
sonable opportunity of preventing co: flagrations. Experience has 
repcatedly shown the necessity of thie, even in cases where the 
ponet involved have been іг sti lled with tprinkler or automatic 
alarms, 

The concentraticn of business with changes in the manner of соп- 
ducting them, tue storage and general use of new and higbly- 
їз flammable eubs'ances, new modes «f artificial lighting and other 
causes, have increaccd the fire dangers to an extent fully «qual to 
the improved metheda of fighting fires wbich auton atic fire alarms, 
up-to-cate water supplies and extinguishirg appliances provide. to 
that while facilities for dealing with fires have been enormously 
increased, the fire dangers have also correspondingly incresseJ, 
leaving ше uct gain practically nil. 


The building in which the Paltimore conflagration originated 
was fitted with automatic fire calls whith gave an alarm to the Fire 
Patrol and Engine Co. situated two blocks distant, bat in conse- 
quence of the large undivided area of the building, the existence of 
wide opening through all floors from basement to roof, and wood 
linings to walls a d ceilings, the early call was to no avail. 

The great danger constantly present where large warehonses 
filled with combustible goods like the Hurst building at Baltim 
are in proximity to each other, has beén often referred to. í 

Twenty years back Oapt. Shaw published the following remarks 
on the subject :—" At the present rate of progress the day cannot be 
far distant when firemen may be compelled to say that they are 
unable to deal with the vast masses of property which merchants 
insist on bringing together within one risk ; but it is hard on a fire- 
man to Бате to own himself beaten even when he knows he is, and 
it is still possible that ia the end the quantity of stock massed 
+ getter on oae risk will be limited not by the warning or appeal 
of firemen, but by the self-interest of merchants when they find 
insurance rates prohibitive,” | 

Since the foregoing was written, its truth has b»en shown by the 
costly experience of many cities. 

Budapest, with other important cities of Eastern Europe, have 
adopted measures by which sweeping conflagrations have been 
avoided. It will be uf great service if some members of this Con- 
greis will give parti:ulars of these measures which have given such 
satitfactory results. 


NEW PATENTS APPLIED FOR 


Compiled e aar for this journal by W. P. Тномрвои & Co., Electrical Patent 
ents, ; High Holborn, London, W.C., and at Liverpool, to whom ali 
inquiries should be addressed. 


19,118. “ Wireless telephony.” J. A. S. ARNOLD. September 5th. 

19,125. “ Improvements in brush-holders for electrica! machines.“ B. G. 
LamMME. (Date applied for under Patents Act, 1901, September 16th, 1908, being 
date of application in United States.) September Sth. (Complete.) 

19,126. Improvementsin or relating to dynnmo-electric machines.“ W. Н. 
Foot. (Date applied for under Patents Act, 1901, September 16th, 1908, being 
date of application in United States.) September 6th. (Complete.) 

19,160. In provements in telephone cord." E. G. SIEVERT, 
5th. (Complete.) 


19,168. “ Improvements in and relating to alternating current and electrical 
machinery." W. P. THomupson. (Berliner Maschinenbau Act.-Gee. vorm. L. 
Schwartzkopff, Germany.) September 5th. (Complete.) 

19,198. “ Improvements in the construction of life-guards applicable to elec- 
trio tramcars and the like. J. N. Ерек and S. W. FIDLER. September 6th. 

19,232. Improverents in or relating to electric arc lamps." A. BLONDEL. 
(Date applied for under Patents Act, 1901, September 9th, 1908, being date of 
application in Belgium) September 6th. (Complete.) 

19,249. “ Improvements in and relatirg to electric light fittings." H. Lea 
and S. MITCHELL. September 6th. 

19,245. Improvements in automatic signalling for electric railways or tram- 
ways." В. P. WiLsow and A. G. MansnaLL. September 6th. (Complete.) 

19.266. Improvements in indicating devices for electrical fre alarms." 
R. НокміскЕ. September 6th. (Complete.) 

19,805. ‘‘ Improved electric interlocking apparatus for operating electrically- 
worked signals and points.“ Е. M. T. Boppam. September 7th. 

19,826. ‘Improvements connected with electric hand-switches for motor 
cycles and other light purposes." J. F. JAx Es. September "th. 

19.89. Improvements in means for eliminating the effects of induction in 
telephone systems and the like.“ J. Younes. September 7th. 

19,981. ‘‘ Improvements in electric motors." The firm of Кз & KLEMM. 
(Date applied for under Patents Act, 1901, October 12th, 1903, being date of 
application in France.) September 7th. (Complete.) 

19,341. An improved bearing for use on motors, dynamos, or other 
machines.“ Т. Haynes. September sth. 

19,843. ‘‘Regulating trolley head for electric cars.” J. Murpuy and P. 
GoobikR. September 8th. 

19,864. Combined driving gear and brake for electric oranes." J. W. 
Branston. September 8th. 

19,365. ‘‘Improvements in, and connected with, metallic conduits for 
electric wires and cables." W.H.Isternwoop. September 8th. 

19,419. **Means for removing static . from paper, yarn, power 
belts, and other articles or substances charged there with.“ W. H. Charman. 
September 8th. 

19,123. Improvements in the internal insulation of tubes and fittings for 
electric conduits.” T. TAYLOR. September 9th. 

19,440. “Improvements in or relating to electric switohes." W. H. ISHER- 
woop. September 9th. 

19,475. ‘‘ Improvements relating to electric cranes or the like.“ O. Impay. 
(Siemens Bchuckert- Werke, G.m.b.H., Germany.) September 9th. 

19,478. ‘Improvements in regulators for electric circuits.” Тнк BRITISH 
Tuomson-Hovuston Co., LTD. (The General Electric Co., United States.) 
September 9th. 

19,479. “Improvements in electric meters." THE British THOMSON- 
Houston Co., Lro. (The General Electric Co., United States.) September 9th. 

19,482. Pgs sa secede in electric automatic bleck tignal and safety 
systems." G. P. FINNIGAN. September 9th. (Complete.) 

19,600. “Improvements in electric meters of the mercury electrolytic type. 
A. WaicHt. September 9th. 

19,503. Improvements in electro ytic meters for alternating currents.” 
A. WRIOEr and Н. F. Reason. September 9th. | 

19,606. '‘ Improvements in connection with wall sockets and switches for 
electric circuits.” G. E. FLETCHER. September lth. 

19,540. “An improved combined rail and road elcctiic tramway system and 
vchicles therefor.” J. Dixon and Т. О, Dixon. September 10th. 

19.581. Improve ments in and relating to trolleys for electric tramways.” 
J. HoNNETTE and H. GEnhARDI. September lOth. (Complete.) 

19,672. ‘Improvements in means for controlling circuit breakers.” Тнк 
British THomson-Hovuston Co, Lip. (The General Electric Co., United 
States.) September 10th. 

19,574. "Impróvements in motor control systems.“ THE British THOMSON- 
HovsToxX Co., LTD. (The General Eleotric Co., United States.) September 10th. 

19,5800. Improvements in electric meters.“ Т. DuNcaN, (Date applied for 
under Patente, Act, 1901, December :9th, 1908, being date of ication in 
United States.) September 10th. (Complete.) Б | 

15,5690. An improved casing or conduit for electric conductors.” М, M. 
McHanpx, September 10th. 
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GUARDING THE THIRD RAIL. 


THE very real dangers of the “third rail” and the neces- 
sity of guarding it as far a3 possible have been clearly 
brought out by the various accidents which have recently 
taken place on the Lancashire and Yorkshire and North- 
Eastern Railways. We have always urged the necessity for 
most cirefal investigation of local conditions, and especially 
of the difficulties which would be encountered by the instal- 
lation of a third rail on main lines, particularly in stations 
and at junctions, before deciding on the third-rail system. 
In connection with the dangers of the third rail, there are 
practically three classes of people who have to be considered : 
firat, the ordinary passenger or other person who crosses the 
railway in defiance of all ru'es to the contrary, and who 
my come into coatact with the third rail and hence suffer 
damage ; in this case a trespass has b2en committed, and 
as the sufferer had no right to cross the permanent way, the 
third rail is not to blame if an accident happens tohim. To 


. the second class belong the officials—portera at stations who 


frequently fiad it necessary to cross the lines, and with these 
must be incladed the shunters and yard men whose business 
keeps them coastantly on the track. To all of these the charged 
third rail is asource of continual anxiety unless it is guarded 
in such а way as to be rendered practically harmless. 

As far as these men are concerned, the portions of the 
line on which they have to work are generally clearly defined, 
and it is therefore quite possible under ordinary conditions 
to guard the live rail on euch sections in such a way as to 
render it p:actically impossible for any harm to be done to 
the men there employed. At certain complicated junctions 
and crossings, however, and in stations and goods yards, the 
addition of a third rail (and possibly a fourth as well) may 
render matters so congested, and reduce the space available 
to such an extent, as to make it a practical impossibility to 
provide an adequate guard for the live third raile. 

Unfortunately, it is in these very places that коше form of 
guard is most necessary. In its absence, the live third rail 
becomes а permanent danger to the officials, and will result 
in delays, and consequently increased cost of working. 
Possibly, also, accidents may be brought about by the fact 
that the men, in their anxiety to avoid the live rail, may not 
be sufficiently on the look out for approaching locomotives 
or cars which are being shunted ; in places, however, where 
the third rail cannot be guarded by mechanical means, it 
may, of courae, be specially treated, possibly by employing 
some system which will render it dead, except when a train 
із passing over it. 

The third, and in some ways the most important, set of 
people who have to be protected are the permanent, way men. 
[а this connection Mr. Merz's evidence before the Board of 
Trade inquiry, which was fully reproduced in our issue of 
August 26th, is of great interest. He states that “ the per- 
manent way men consider it most desirable that, the protection 
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should be made removable, and if it vas made removable, and 
were removed in the cise of working on the line, it would, of 
course, be of no use as а protection to those particular men.“ 
Now, this is а point which we consider most important in 
connection with the third-rail systems on our main line rail- 
ways, particularly on those portions on which electric trac- 
tion must eventually be introduced. If the rapid 
transit problem is to Ъз properly solved, the amount 
of time available for keeping the permanent way in 
order will be very small. Even under ordinary conditione, 
without the presence of the charged third rail, the plate- 
layers’ work is very risky owing to the rapid succession of 
trains ; fishplates have to be tightened up, wooden wedges 
driven home, chairs attended to, ballast packed under 
sleepers, &c. The distance between the third rail and the 
track rails is necessarily very small, and where wooden 
guards are erected it will be so decreased as to make it very 
difficult for the platelayers to carry out their work, and 
consequently the cost of maintenance of the permanent way 
will be greatly increased. If, in order to increase the avail- 
able working space, the guard boatds a:e removed, the 
danger of short-circuits and shocks is greatly increased; 
the mere slipping of a &panner.would be nea:ly certain to 
cause а short-circuit, which in itself might result in serious 
damage to the workman by whose hands the &panner was 
beibg worked. 


There are certain places where possibly a third rail might 
be advantageous, as, for instance, in terminal stations, and 
under certain other conditions such a form of construction 
might be abs.lately essential; but at the same time we 
firmly believe that for ordinary lines the overhead single- 
phase system is the only one which will find general intro- 
асс̧йоп on our railway systems. We Lave carefully con- 
sidered the whole care, and we do not think that tLe thiid- 
rail system will be generally extended in this country. At 
the same time, it must not be overlookcd that a large amount 
of money has been spent by the Underground Electric Rail- 
ways Co. in London, and by the Lancashire and Yorkshire 
and North-Eastern Railway Companies in the Nortt, 
and it cannot be expected that these companies will be 
in a hurry to change those lines already equipped on the 
third-rail system; but, owing to fortunate circumstances, 
this will not be a serious matter, and will not prevent the 
introduction of the overkead system as continu: tiors «f those 
third-rail systems which may have been already constructed. 
In this connection it is interesting to note that at the present 
moment three of the largest manufacturing companits, Viz., 
the British Westinghouse Co., the British Thomson- Houston 
Co. and the Allgemeine Ek ktricitäts Gesellschaft are all pre- 
pared to install single-phase systems во arranged that the 
same motors and equipments can operate indifferently with 
а 500 or 600-volt direct-current system, and with a high- 
pressure single-phase alternating syrtem. 

The alternating ccnductor system of the future will un- 
doubtedly have to be of tke high-pressure type. It will also 
have to be constructed on entirely new lines, and not resemble 
in any way the trolley wire systems with which we have now 
become so familiar in connection with ordinary elcctric tram- 
ways. We believe that the Board of Trade and its advisers 
are fully alive to the requirements of the case, and that when 
the necessity arises to equip the high pressure system, they will 


not іп any way hirder the railway com panies who may be 
anxious to intrcdace this novelty, but will rather assit 
them and allow the companies to equip some experimental 
lines, во as to enable the Board of Trade to ascertain 
from actual experiments what rules and regulations will 
have to be issued in order to safeguard the public interests. 


ELECTRICAL LAW IN THE COLONIES 
AND INDIA. 


WE publish elsewhere in this issue the first part of an article 
by our legal contributor, in the course cf which he will get 
forth, in ғо far as space will admit, the general effect of 
electrical legislation in the Colonies and India. It is hardly 
necessary to suggest why an article of this nature may be 
useful to readers of the Review. Jost as the English 
statute book is a map which shows the progress of each by- 
road that eventually joins the highway of English enterprise, 
во the statutes and ordirances of the Colonies indicate the 
lines along which advancement may be traced in the various 
countries which go together to form Gre iter Britain. 

In considering the ekctrical legislation of each of the 
more important Colonies, it is ir tended to show whether and 
how far the supply of electricity for light and power has 
been placed urd.r statutory control. A knowledge of this 
fact may be of the greatest importance to anyone who, 
in the effort to establish electrical trade connections 
abroad, must fain look to the dependencies of the 
Empire for a new field of enterprise. Further than this, а 
compendious staten ert of the law of electricity in every 
important colony may be of use to the legislature of any 
colony which has not yet considered it expedient to make 
any special legislation on the subject. 

Passing on to consider the general impreasion which the 
article pow commencing has made upon us, it appears, and 
indeed it was only to be expected, that a strong flavour of 
English electrical legislation permeates that of the Colonies 
Indeed, in some instances, all the material provisions of the 
Electric Lighting Acts, 1882 to 1899, have been transcribed 
with a few modifications of a strictly local nature into the 
Colonial statute book ; while, in one case, in prescribing the 
regulations which the Governor in Council may make with 
regard to sup ly, a Colonial governing body has considered it 
sufficient to say that such regulations shall follow those of 
the Eoglish Board of Trade! Admirable as much of our 
own elcctrical legislation has proved to be, we cannot but 
regret that many of the Colonies have followed those parts 
of it which, in this country, have done so much to check 
and ham] er the development of electrical enterprise. Thus 
the principle of veto by the local authority has often been 
introduced ; while the right of compulsory purchase has in 
many catea been conferred. It is but due to say, however, 
that this right is generally pcstponed for a long period of 
years. 

It must not be taken that Colonial governing bodies have 
always blindly followed the Mother of Parliaments. In 
India, for instance, and in one or two Colcniea, there has 
been a signal departure from English principle. Thus it is 
well known that in this country, although a provisional 
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order is generally obtained, electricity can be supplied by 
one person to another for light or power without Parlia- 
mentary sanction. In India and the Colonies referred to, 
supply of any kind is forbidden, except with the sanction of 
the legislature or some order in Council. 

From the point of view of the Colonies themselves, it is 
difficult to conceive any more important subject for exact 
and broad-minded legislation than electricity. In our own 
. islands, the use of electricity has been established in the 
teeth of vested interests, with a perpetual difficulty of obtain- 
ing wayleaves, and in opposition to claims for which the 
Lands Clauses Acts {provide but a tedious and costly settle- 
ment. Among the broad acres of the Colonies, however, 
this modern means of diffusing light and power can be made 
the pioneer of, not the mere attendant upon, civilisation ; 
the electric main, which brings а never-failing supply of 
power from the waterfall, or the power station situated 
within easy reach of the coalfield, can be laid in virgin soil, 
not beneath the pavement of an ancient highway. 

It is hoped that the article now commencing may have.the 
effect of drawing attention to the necessity for enlightened 
legislation in all the Colonies, and to the desirability of not 
putting off that legislation any longer than can be helped. 


We have received an interesting 
brochure on “ Electric Winding" by Mr. 
G. H. J. Hooghwinkel, in which he discusses the advantages 
of electric winding, and describes some of the different 
systems which have been adopted in Germany. Mr. 
Hooghwinkel evidently holds а brief for electric winding, 
and is scarcely fair to the poor old steam winder, which has 
done such good service in the past, and could do so very 
much better if it only received the same .attention as its 
rival. British engineers, however, will require considerably 
more evidence than that given by the author to convince 
them that the steam consumption can be reduced to hal/, 
and at the same time the output doubled, simply by adopting 
electric winding. Such a statement is absurd. The diffi- 
culty at most collieries in this country with regard to output 
is not in the steam wiading plant, but in getting the coal 
to the pit bottom in sufficient quantity to keep the winding 
apparatus in full swing. If an electric winder were adopted, 
it would have to “ wait on” in exactly the same way. 

Steam winding enginesin this country can be installed which 
consume something like only 30 to 40 lbs. of steam per 
hour per indicated horse-power. Mr. Hooghwinkel in his 
comparison, however, assumes that the steam winding engine 
will consume 90 to 100 Ibs. per actual horse-power-hour, 
which is too much by about one-half. Many engines are 
extravagant in steam consumption, but they are bad ones! 
To be quite fair, electrical winding plants ought to be com- 
pared with the best—not the worst—steam winding practice. 
Admitting, however, that there may be some economy in 
fuel by adopting electric winding, what the mining engi- 
neer would like to know is, Will it be quite so service- 
able? The electric winding plant at Zollern II. Colliery is 
again held up as an example to the British engineer, but 
whilst he no doubt admires the excellence of the arrange- 
ments, he also very much regrets that he cannot get the price 
for his coal to enable him to fit up his colliery so expensively. 


Electric Winding. 


Electricity - the For the benefit of a large circle of 
Scapegoat, general readers, we have, on several 
occasions, urged the necessity of receiving with caution the 
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frequent reports of fires whose occurrence is alleged to be 
due to defective electrical wiring and similar causes. 

That such а warning is needed is only a natural outcome 
of the irresponsible statements of a daily Press, which во 
eagerly seizes on any item of electrical news, good, bad or 
indifferent, as specially suitable for present-day consumption. 
How far from the truth many accounts of fire origins may 
be, is well illustrated’ by a recent quarterly report of the 
Electrical Bureau of the National Board of Fire Under- 
writers (U.S.A.), which once more proves that many fires 
attributed to the scapegoat electricity, have turned out, on 
careful inquiry, to be due to other causes. The report shows 
that 145 actual electrical fires occurred in America aggregating 
а loss of $172,000; a further 107 fires, with losses of some 
$13,611,900, are mentioned (one of which occasioned a lose 
of $12,000,000), but as these could not be definitely proved 
to be of electrical origin, they are not included in the report. 
Thirty-nine fires, aggregating some $250,000 loss, reported 
as due to electricity, have been definitely proved to be due to 
other causes, among them being fire-places, gas-stoves and 
jete, defective fines, &c. These figures could doubtless be 
amplified from other reports, but they will serve the purpose 
of showing the mistaken character of unqualified opinion in 
regard to fire outbreaks. 

In this connection it may be interesting to refer to some 
figures relating to fires in the U.S.A. given by the Italian 
paper J! Gaz, and quoted with evident relish by our 
contemporary, the Gas World, some few months ago. 

The figures in question were supposed to show that 

damage from electrical fires had increased from 4 to 16 
million dollars during the years 1900 and 1901 respectively, 
whereas we note that the various gas systems during the same 
periods were only accredited with fire damages of 2 and 4 
millions of dollars respectively. 
. Now, bearing in mind the extremely questionable 
accuracy of the totals for fires attributed to electrical causes, 
as exemplified by the report of the National Board of Fire 
Underwriters, quoted above, it seems probable that, as 
usual, the losses by fires of electrical origin are greatly 
exaggerated. 

Then, again, the figures lose any value which unquestioned 
accuracy might have given them, when considered in con- 
junction with the relative use of gas and electricity in the 
States, a matter upon which our contemporary was dis- 
creetly silent. 

From the United States Government returns for 1903, 
we find that some 3,700 electrical plants were in operation 
for supplying light and power (exclusive of electric railway 
and tramway plants) and only some 900 gas plants; more- 
over, the figures take no account of the 40,000 to 50,000 
isolated electrical plants, without which no modern 
American building of importance is considered com- 
plete. In fact, we feel justified in believing that to 
the universal use of electricity in American buildings, 
and to the impossibility of tracing to their origin, fires of 
any magnitude, is due the only too prevalent fashion 
of branding fires indiscriminately as of electrical origin. 
The fact that electrical circuits in buildings are for 
the most part adequately protected against overloading 
of a dangerous character, such as might occur from acci- 
dental short circuits or similar failures, and that the majority 
of gas installations are practically unprovided with a means 
of cutting off the supply in emergency (as was recently. 
demonstrated in Piccadilly) might, if better understood, 
serve to modify popular opinion as to the relative safety of 
gas and electricity as illuminante. It is on record that 
fires of insignificant dimensions have extended with disas- 
trous resulte under the influence of a TE gas supply which 
could not be cut of, у. a f | 
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THE SMALL ENGINE OF LARGE POWER. 


Bx HORAOE ALLEN, С.Е. 


voy 


THE modern motor-car and motor-cycle owe their existence 
to (1) the improvements in machine tools, and (2) the 
increased number of revs. per min. obtainable in reciprocating 
engines of small size, through the more perfect workmanship 
resulting from the employment of more exact methods. 

Though the above remarks apply to.all classes of small 
візе engines of the present day, the small cylinder internal 
combustion engine probably presents the most interesting 
study, owing to its simplicity and ita very general adoption. 

It will be obvious that the perfecting of the small engine 
of large power will lead to its application in many other 
directions than for traction purposes, so it behoves us 
to become familiar with the most important features of this 
class of power generator, to enable us to consider its adoption 
for the driving of electric generators, &c., as well the limits 
of inorease of power possible in this class of machine. 

The least costly method of increasing the power of an 
engine.is that resulting from the increase in the number of 
revolutions in & given period of time, and this is chiefly con- 
trolled by. the pislon speed permissible. 

The more perfect methods now employed in the engincer- 
ing shops have rendered practicable а normal piston speed ав 
high as 1,125 ft. per minute for small cylinder internal com- 
bustion engines, while large cylinder gas engines are now 
run at from 800 to 900 ft. per minute; but in the former 
case the number of revolutions can be as high as 2,500 
while the latter range from 50 to 200 r.p.m. The 
difference in the speed of revolntion in the above-mentioned 
engines is due to the necessity of proportioning the stroke 
to the diameter when designing engine cylinders. The present 
practical limit to the speed is about 2,500 r.p.m., for at 
higher speeds ignition becomes uncertain and loss of fuel 
resulta, 

With speeds of 1,500 to 2,500 r.p.m., the diameter of the 
cylinder is so small that a high power engine would have to 
be provided with a large number of cylinders; this in itself, 
however, would not be a disadvantage for driving alternators 
or other machines requiring a high cyclic regularity. 

Prof. Callender has proved that a cylinder having a piston 
displacement of 12 cb. in. is capable of developing 
2} 1.H.P. 

When this small type of cylinder is adopted, it will be 
obvious that friction becomes a serious source of loss of 
power, and for this reason: all the most perfect methods of 
reducing it must be made use of, such as balls or rollers 
for bearings, and grinding and polishing all rubbing sur- 
faces to the highest possible degree, as well as the moet, 
perfect lubrication by oil of a high quality. r 

Another important factor to be taken, into consideration 
when designing engines to run at a high number of revo- 
lutions is the effect of inertia, especially on the valves, piston, 
connecting-rod, &c., rendering it necessary to make all these 
parte as light as can possibly be accomplished. 

The frequency of the ignitions, and the intensity of the 
heat resulting from the rapid combustion in cylinders 
running at such high speeds as 2,000 to 2,500 r.p.m., 
necessitate the effective application of some suitable cylinder- 
cooling method, and special attention must be paid to 
preventing any projecting pointe in corners, which might 
become so heated as to canse pre-ignition, as well ag 
Ari where hot gases might be retained, causing the same 
efect. hd | i 

The disturbing effect of inertia has been referred to, and 
this must be taken carefully into consideration in designing 
the reciprocating parts of the engine; but another element, 
sometimes causing trouble, also results from the rapidly’ 
revolving parts of the machine, and that is the gyroscopic 
effect. 


In the case of a motor-boat, it is found that as the 
shaft and engine revolve in the line of progress of the 


vessel, the gyroscopic action causes it to resist the tendency 
to follow the motion of the waves, and to shoot straight 


through them in a direct line, thus preventing the buat from 


properly bedding down in the water. In the case of motor- 
card there.is, no doubt, somewhat of a similar effect arising 


from the gyroscopic action ; in motor-cycles, however, the 
driving shaft is generally arranged so as to be across the 
direction of motion instead of in line with it, thus adding to 


the stability of the cycle to some extent. 


VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO AMERICA. 


[BY OUR SPECIAL COMMISSIONER. | 


In accordance with the programme previously arranged, 
about 60 members of the I.E.E. sailed from Liverpool in the 
White Star liner ss. Republic, on August 25th, and arrived 
in Boston on September 2nd, after a plearant passage. A 
prolonged voyage of this description has the especial 
advantage that members of the party are able to renew old 
acquaintances and make fresh ones, so that on landing in 
America their relations to each other are not those of entire 
strangers, a fact which adds much to the comfort of a party 
travelling together. 

Mr. Robert Hammond, the hon. treasurer of the Inetitu- 
tion, acted as chairman on the voyage out; Mr. R. Kaye 
Gray, the president, together with the secretary of the 


Institution, Mr. G. C. Lloyd, having gone on in advance so 


as to вее that all arrangements were complete before the 
arrival of the main party. | | | 

On the voyage out, spofis were organised on two 
successive days, in which borough.electrical engineers, con- 
tractors’ and manufacturers’ engineers competed with each 
other, and coneulting engineers and directors of companies 
acted as judges, all for the nonce laying aside their dignity. 
Also a concert programme and a dance were arranged and 
carried out, in the former of which the Institution comb 
band played a prominent part. On these occasions collections 
were made for Liverpool and New York seamen’s charities, 
amounting to over £40. 

During this voyage the first two visits of the tour were 
made, namely, to the engine room and to the ship electrician’s 
cabin, small parties being formed for that purpose each day. 

The main engines, driving twin propellers, were of the 
quadruple expansion type, built by Harland & Wolff, of 
Belfast. The cylinders were 29 in., 43 in., 61 in., and 
87 in. diameter, and the length of stroke 60 in., r. p. m. 78, 
the I. H. P. being about 11,000. The coal consumption was 
about 14 lbs. per 1. H. P. with average coal, a figure obtained 
under the good condition of running which is the ideal of 
the electrical engineer namely, a load factor of unity. The 
boilers were eight in number, four double-ended, and four 
single-ended ; the working pressure was 200 lbs. per sq. ір. 
The total consumption of coal each day is about 200 tons, 
and the coal bunkers have a capacity of 4,600 tons, the total 
cargo capacity of the ship being about 16,000 tons. 

To prevent racing in rough weather, an Aspinall governor 
is fitted to the air pump levers, which acts on the throttle 
valve. Thirteen auxiliary engines are provided for pump- 
ing, &c. The total weight of machinery is approximately 
1,900 tons. The average rate maintained by this vessel at 
sea is 16 knots. ` | i 

The ship was lighted throughout by electricity, the plant 
consisting of two high-speed open-fronted engines and 
bipolar dynamos, each having an output of 450 amperes. 
at 60 volts when making 300 r.p.m. b 4 

In the electrician's cabin Mr. Hope-Jones, of the Syn-, 
chronome Co., who was one of the party, had fitted up a 


set of his synchronome clocks, which he was taking over to 


the St. Louis Exposition. In this system а master-clock, 
which is automatically wound by electrical means, sends a cur- 
rent every half minute around the electro-magnets of а number 
of ingenious and simple mechanisms, fixed behind clock 
dials, which operate the hands on these dials in unison with 
each other and with the master clock, tbe object of the system 
being to ensure that all the clocks in a large building keep 
uniform time without needing individual attention. 

A very interesting instrument also on view was a record- 
ing voltmeter, to which Mr. Hope-Jones's system had been 
applied. The pens of the usual recording voltmeters and 
ammeters give a good deal of trouble to the attendants in 
keeping them in order, more especially when these instru- 
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ments are used on traction circuits, where the variations in the 
record are often great, and occur at frequent intervals. Inthe 
instrument referred to, the pointer does not touch the paper 
on which the record is made, except at half-minute intervals 
(or at more frequent intervals if desired), when a bar auto- 
matically presses the pointer tip on to a type-writer ribbon, 
which is placed just above the record paper, and thus а dot 
is marked on the chart. A very clear diagram is thus 
obtained, formed of a series of dote, free from any amudges 
through excess of ink, or blank spaces due to the failure of 
the ink-feed. 

An informal reception had been arranged for on the 
landing pier, but the ва. Republic arrived early in the 
morning, ahead of her scheduled time, во this arrangement 
had tobegiven up. The Boston Reception Committee, repre- 
sented by Messrs. C. H. Hodgkinson and G. H. Lyman, 
together with Mr. G. C. Lloyd, secretary of the I.E.E., met 
the steamer at the entrance to the barbour, in the Customs 
officers’ launch, and Mr. R. Kaye Gray, the president, met the 

rty ab the landing-stage. The Boston Committee was able 
to facilitate the paesage. of the luggage through the Customs, 
without the usual obnoxious delay and red tape, 80 that it was 
not long before the party were able to drive off to the Hotel 
Vendome, which was their head-quarters during the stay in 
Boston. | | 

No official arrangements had been made for the afternoon, 
owing to the unforeseen early arrival of tbe visitore, so Mr. 
C. L. Edgar, Chairman of the Boston Reception Committee, 
suggested a visit to Bee an example of the American national 
game of bare-bell that was to take place that afternoon 
between two well-known teams, Boeton and Cleveland. 
This invitation was accepted by а number of the party, who 
had a very interesting experience, watching what to them was а 
novel game. Others took the opportunity of making а tour 
round the city and suburbs їп one of the tramcars, which 
are 100 especially for that purpose by the tramway company ; 
a guide with a megaphore accompanies such cars and points 
out the objects of interest en roule. Such a tour gave 8 
very good idea, not only of the city and ita suburbs, but 
also of its marvellous “ street railway system. Such a 
multiplicity of lines and quick-moving cars must be of great 
convenience to the inhabitants. Tbe poor construction of 
the roads, and the careless wa) in which the rails were laid, 
excited a good deal of comment from the party ; they found, 


- however, ав they visited other cities, that this was typical of 


tramway practice in the States. 
Late in the afternoon the delegation of the Associazione 
Elettrotecnica Italiana arrived at Boston, having travelled 
up from New York, where they had arrived a few days 
previously, to meet the English party. | | 

The official commencement of the visit after landing in 
America was the reception, followed by an informal впррег 
given at nine o'clock in the evening to the visitors ab the Hotel 
Vendome. Мг. С. L. Edgar, chairman of the local com- 
mittee of the American Institute of Electrical Engineers, 
after welcoming the visitors on behalf of the Institute he 
represented, introduced Governor John L. Bates, who, in 
the course of his address of welcome to New England, said 
that Massachusetts, as the centre of Yankee-land, the home 
of inventive genius, was glad to bave the privilege of 
receiving them as representatives of а profession which 
done so much for New England. He mentioned that, in 
Boston, a greater percentage of incandescent lamps was 
used per head of population than in any other city. 
a city that had also early solved its transportation difficulties 
by the aid of elevated, surface, and underground railways, all 
combined into one system, and working harmoniously 
together. He also stated that Massachusetts, 88 the birth- 
place of Benjamin Franklin, Samuel Morse and Cyrus Field, 
and the home of Bell, was particularly fortunate in being 
able now to be the first to welcome in its leading city ‘the 
scientists, electriciane, and electrical engineers from Great 
Britain and ltely Mr. К. Kaye Gray then returned 
thanks on bebalf of the British Institution for the warm 
welcome they bad received, being followed by Prof. M. 
Ascoli, President of the Italian Association, on behalf of his 
countrymen. | 

On Saturday, September та, the visitors were driven in 
automobiles to view the new turbine station of the Edison 
Electric Illuminating Co., of Boston, who have gradually 
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acquired the electric lighting of the metropolitan district of 
Boston, and consequently are displacing the small stations by 
the huge station referred to above. Owing to the peculiar 
conditions affecting the sunply due to the incorporation of 
amaller companies, three different bus-bar voltages are main- 
tained, namely, 15,000, 6,900, and 2,300 volts. Current i8 
distributed to the outlying districte by means of underground 
cables through the city proper, and beyond that by alu- 
minium overhead wires. À very extensive coal storage 
gystem i8 provided here, a8 they take in their coal supply for 
the year in the summer months, when prices are low and 
navigation is unimpeded by ice. 

The power station ig divided into two main buildings, one 
containing the older reciprocating engine type of plant, an 
the other, which 18 in course of erection, turbine plant. 


he older ttation has а capacity of 12,000 KW. in low-pres- 


sure continuous current plant, gupplemented by а storage 
hattery of 1,456 kw.-hours, from which current is supplied 
directly in the vicinity. The remainder of the low-pressure 
direct-current customers are supplied from rotary converter 
anb-stations, which, in their turn, are gupplied from alternat- 
ing current plant having a total capacity of 10,500 KW. in 


running. The boilers in this station are arranged in rows 
at right angles with the turbine room. the wrought-iron 
main steam pipe running underneath each group of boilers, 
and going directly to the turbine in line with them. The 
stop valves are operated by electric motors, and сап also be 
operated by hand from the other side of a partition, во that 
they can be closed in the event of breakage, without any 
danger to the operator owing to the escape of steam. 

The turbines are of the Curtis four-stage type, of the 
newer pattern, which have the surface condensers moun 
directly under the generator, thus greatly economising the 
floor space. The space occupied is less than one-balf that 
required for one of the 1,500-Kw. units in the old station. 
The generator for each is of the revolving field type, 60-cycle, 
three-phase, wound for 6,900 volts. 514 r.p.m- The total 
weight above the condenser is 115 tons. The footetep 
bearing thrust is carried under a hydraulic pressure of about 
900 lbs. per 8q. in. The presence of the auxiliaries— 
namely, centrifugal circulating pump, air pump, centrifugal 
hot-well pump, hydraulic pumps, hydraulic accumulator, and 
boiler feed pumps—makes the unit look more complicated 
than it really is. The turbine generator, though practically 
vibrationless, gives out, together with its auxiliary 
machinery, 8 ро! deal of noise. | 

А separate gwitch-house is under construction between the 
turbine house and Ше old power house, from which all 
apparatus can be controlled, though very little of itis in sight, 
a feature that seems to be becoming a necessity in the large 
plants of the present day. The main switches are all of the 
General Electric Co.'s quick-break oil type, motor-operated. 
The field rheostats were also motor-operated. The bus-bare, 
which were mounted in brick-built cells with concrete shelves, 
were made of aluminium, since the current-catrying capacity 
reqnired was not large and copper bars would have been too 
small to be practicable . under the circumstances aluminium 
was found to be tbe cheaper of the two, and was accordingly 
used. The bus-bar space under the switchboards is a dry place, 
80 that there is no fear of bad contacts due to any oxidation 
that may take place ; moreover, renewable strips are placed 
as a precautionary measure in all contacta, which could be 
replaced in the event of any such trouble. 

The chief tele phone exchange of the American Telephone 
and Telegraph Со. was next visited. The switchboards, 

with lamp signalling. are similar to those installed at 
the Loudon Post Office telephone exchanges ; the sub- 
acribers’ calls. however, are not registered by meter, slips of 

per being filled out by the operatore instead. 10 con- 
nection with the handling of these pieces of paper, 8 very 
ingenious pneumatic transfer system Was being in- 
atalled to carry them to the registering clerks’ desks. 
Though lead-sheathed paper cables are used, and notwith- 

standing the fact chat Boston is not at all & dry place, ait 
pumps sre not used for drying che cables. 

Leaving the Exchange in automobiles the guests were 
driven, vid the Park system, to Harvard University, which 
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is situated a few miles outside Boston, standing in its own 
magnificent grounds. There they were joined by tbe ladies 
of the party, for whom the Boston Reception Committee had 
made special arrangements, taking them out for a motor ride 
to see the principal points of interest, while the men were 
visiting the power station and exchange. The whole party 
were met at Pierce Hall, Harvard University, by Dr. A. E. 
Kennelly and some of his colleagues, representing the Univer- 
sity. Several of the colleges and halls were viewed, 
including Jefferson physical laboratory, the electrical engi- 
neering laboratory, the museum, the memorial hall and 
Germanic museum. Dr. H. P. Wolcott, representing the 
Corporation of Harvard College, then received the visitors 
at Harvard Union, where lunch was served. To Dr. Wol- 
cott’s address of welcome Mr. R. Kaye Gray and Prof. M. 
Ascoli responded, expressing their thanks on behalf of the 
Institutions they represented. 

Soon after three o'clock special tramcars, provided through 
the kindness of the Boston Elevated Railway Co., conveyed 
the party to the Massachusetts Institute of Technology, 
wherethey were received by Prof. H. E. Clifford Lawes and 
others representing the Institute, and then shown over the 
laboratories. The size of the new electrical laboratories 
especially surprised many of the visitors; they looked more 
like an electrical engineer's workshops, the apparatus being 
so large and covering so much space. A special feature of 
the arrangement of the lecture room was the tables running 
on rails leading from the preparation room, on which com- 
paratively heavy machinery could be placed for class demon- 
stration purposes. An ingenious method of using line 
diagrams to explain dynamo and motor circuits, &c., is 
employed here, the diegrams being made out on a large 
scale on wooden boards, and to the correct points on the 
diagram the actual connections of the machine being experi- 
mented with are attached ; thus the elementary student can 
more easily understand that the connections on line diagrams 
and on the actual machine are one and the same thing, a point 
that it is difficult to grasp at first. Also the connections 
can be easily altered on these diagrams in the presence of the 
class, and thus they can see what is happening, instead of 
taking the connections on faith. 


The afternoon train was taken to Fall River, and from 


there the night boatto New York, the party arriving early in 
the morning, when they were driven to their headquarters in 
New York, the Hotel Waldorf-Astoria, in automobiles. In 
the afternoon а number of the party accepted an invitation 
from Mr. J. G. White for & steamboat excursion on the 
Hudson River and down to Coney Island. 


(To be continued.) 


ELECTRICAL LAW IN THE COLONIES AND 
INDIA. 


[FROM OUR LEGAL CONTRIBUTOR. | 


THE spread of electrical enterprise throughout the British 


Empire naturally turns the attention of English manu- 
facturers of electrical machinery to the markets of India and 
the Colonies. Inasmuch as the field for development in the 
British Islands is rapidly becoming smaller owing to district 
after district being equipped with the necessary plant for 
the production of electricity for distributing light and power, 
it i8 necessary for manufacturers to look further afield. 
Although questions relating to the legal authority under 


which electricity may be supplied are of local rather than of 


imperial interest, it may sometimes be important for those 
who are connected with electrical manufacturing to be in- 
formed as to how far, and by what authority, electricity may 
be supplied in various parts of the Empire. Such infor- 
mation, especially with regard to our more distant and less 
well-known dependencies, is not easily obtained. No doubt 
copies of every Act and ordinance may be seen and studied 
at, the Colonial Office; but those august precincts are not 
within the reach of all. Further, in order to find all the 
legislation concerning electricity in any particular colony, it 


is necessary to wade through all the statutes and ordinances 
of the colony ; for it often happens that earlier measures are 
much modified by later legislation, They have not been 
dealt with because information respecting them has not been 
within the writer's reach. 

In these circumstances the following &ynopsis of electrical 
legislation in the more important colonies of the Empire 
may be found useful to readers of the ELECTRICAL REVIEW. 
It does not purport to be an exhaustive treatment of all the 
material statutes and ordinances relating to electricity 
which have ever been passed in every dependency. 
Thus, it makes but casual reference to the various 
measures which have been rendered neceseary for the 
purpose of introducing the use of electrical power on 
tramways, and it does not deal in any way with telegraphic 
or telephonic legislation. It is hoped, however, that the 
summary will be useful to any person who desires to know 
something of the law relating to electric light and power in 
all the more important Colonies. 

In accordance with the above objecte, the following states 
and dependencies will be found to have been dealt with (in 
alphabetic il order) :—I. Australia, including (a) New South 
Wales; (b) Queensland; (с) South Australia; (d) Victoria; 
and (e) Western Australia. II., British Columbia; III., 
British Guiana; IV., Canada, including (а) New Bruns- 
wick; (b) Ontario; (c) Quebec; V., Cape Colony; VI., 
Ceylon; VII., India; VILI., Jamacia; JX., Natal; X., 
New Zealand; XI., Southern Rhodesia; XII., Tasmania; 
XIII., Transvaal; XIV., Trinadad and Tobago. 

With reference to colonies and dependencies of the Empire 
which аге not included in the above list, the reader should 
not infer that the reason for their omission is the absence 
from their respective statute books of electrical legislation. - 

I. Australia.—Speaking with reference to all the States, 
electrical legislation in the Commonwealth of Australia may 
be said to be in a fairly advanced condition. It is some- 
what extraordinary, however, that there does not seem to 
be any general statute relating to the supply of electricity in 
New South Wales. Possibly some such measure may now 
be under consideration. Matters seem to have proceeded 
farther in other parts of the Commonwealth. Thus the 
legislatures of Queensland and Victoria have considered it 
expedient to prohibit the supply of electricity except under 
statutory suthority. In this respect they have gone con- 
siderably beyond the English Electric Lighting Acts, which, 
as readers of the REVIEW are probably aware, are enabling 
only, and do not prohibit the supply of electricity otherwise 
than under the terms of a provisional order. 

I. (a) New South Wales.—There does not seem to be 
any general legislation relating to the supply of electricity 
on the statute book of New South Wales. The treatment 
which is likely to be accorded to electrical undertakers, 
whether private or municipal, may, however, be gathered 
from the Municipal Council of Sydney Electric Lighting 
Act, No. 28, of 1896. That Act is entitled “an Act to 
enable the Municipal Council of Sydney to light the streets, 
also public and private places of the city of Sydney, with the 
electric light, and also places outside the said city, and 
to exercise all powers necessary for such purposes, and 
for the above purposes to raise by debentures the sum of 
£250,000." Sec. 3 of the Act provides that it shall be 
lawful for the Council to generate and supply electricity for 
any public or private purposes, or for any public p 
and any private purposes within the limits of the city of 
Sydney. Provided that electricity may be supplied outside the 
said limite in manner hereinafter set forth." Secs, 14—18 
confer upon the Council the right to break up streets, &c., 
for the purpose of laying their installation. In the course 
of this work they are bound to give all the notices, &c., which 
are rendered obligatory upon undertakers who supply elec- 
tricity under provisional order in this country. Sec. 19 
contains a provision to the effeot that in the exercise of their 
powers the Council must do as little damage a8 possible, and 
must pay compensation for all damage. A similar clause 
appears in provisional orders in England; but the statute 
under notice contains the following proviso :—“ Provided 
that the Council may in all cases be at liberty to set. up by 
way of defence or in mitigation of damages, as the case may 
be, that the person claiming compensation has by his own 
act, neglect or default caused or contributed to the damages 
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in respect of which he claims to be compensated.” ? The pro- 
visions of this Act, which render it obligatory upon the 
Council to furnish a supply “ without fear or favour,” follow 
closely upon the lines of our own Electric Lighting Acts. 

I. (6) Queensland.—The list of statutes in force in 
Queensland, which was published in 1901, only contains а 
reference to one Act relating to the supply of electricity for 
light and power. We refer to “ Ап Act to facilitate and 


regulate the supply of electricity for lighting and for other 


purposes (1896, 60 V., No. 24). Prior to this date, it 
appears that the supply of electricity was only regulated, if 
at all, by one or two private Acta. 

The Act of 1896, which appears to be modelled upon the 
English Electric Lighting Acts, is divided into parts as 
follows :—(1) Preliminary; (2) Constitution of Electric 
Authorities; (3) Powers, Duties, and Obligations of Electric 
Authorities ; (4) Protection of Government Telegraph Lines ; 
(5) Supply of Electricity and Recovery of Charges; (6) 
Purchase of Undertaking by Local Authorities ; (7) Regula- 
tions and Bye-Laws ; (8) Offences; (9) General Provisions. 

The term “electric authority," as used in the Act, 
signifies any local authority, company, or person, authorised 
by an order granted under the Act to supply electricity within 
any prescribed area. 


(1) Preliminary.— Sec. 4 embodies a principle which, we | 


are glad to say, is foreign to our own law. It provides that : 
** From апа after the passing of this Act, and subject only to 
the provisions in this part of this Act hereinafter contained, 
no local authority, company, or person shall construct or use 
any electric lines or works or supply electricity except, under 
the authority of ап order made pursuant to this Act. 
Provided that this Act shall not apply to any case in which 
an electric line ів not constructed, or used, or electricity is 


not transmitted or supplied beyond the limits of the buildings , 


or premises in which the electricity is generated." This 
section has the effect of prohibiting the supply by a private 
company or person to a few neighbours. Sec. 5, however, 
makes an exception in the case of persons or companies which, 
at the passing of the Act, were supplying electricity. 

(2) Constitution of Electric Authorities.—Just as the 
Board of Trade has power to grant a provisional order for 
the supply of electricity in England, the Governor of 
Queensland in Council may, by Sec. 8 of the Act under dis- 
cussion : “from time to time by order in council authorise 
any local authority, company, or person to supply electricity 
within any prescribed area for such purposes as may be 
specified in the order, and for such period, subject to the 
provisions of Part 6 of this Act, as the governor in council 
may think proper.” 

Sec. 10 embodies the principle laid down by Sec. 4 of the 
Electric Lighting Act, 1882, and Sec. 1 of the Electric 
Lighting Act, 1888, by which the local authority is entitled 
to notice of the intention of a private company to apply for 
an order. It is to be observed that although such an order 
is not to be granted except with the consent of the local 
authority, the governor in council may in a proper case, 
dispense with such consent. Sec. 11 provides that the 
electric authority shall be subject to such conditions, 
limitations and liabilities as may be inserted in or prescribed 
by the order affecting the undertaking with regard to a 
number of matters. To put it generally, the supply is 
subject to restrictions similar to those which are laid down 
in the schedule to the Electric Lighting (Clauses) Act, 
1899. г | 

(3) Powers, Duties, and Obligations of Electric Authorities, 
and (4) Protection of Government Telegraph Lines.—These 
are practically identical with the corresponding provisions of 
the English ‘Acts. | 

(5) Supply of Eleetricity and Recovery of Charges.— This 

makes it incumbent upon an electric authority to supply 
electricity, and prohibits them from prescribing апу special 
form of lamp, or making any undue preference to any 
consumer. | 

(6) Compulsory Purchase. — The provisions of the Act 
relating to compulsory purchase are identical with those con- 
tained in the Electric Lighting Áct, 1888, Sec. 2. 

(7) Regulations and Bye- Laws.—These are made by the 
Governor in Council. 

Amongst the General Provisions (9), Sec. 58, provides 
that whereon matters in the Act are directed to be decided 


by arbitration, the arbitrator is to be nominated by the 
Governor in Council on the application of either party. 

I. (c) South Australia.—Legislation relating to the 
supply of electricity in South Australia seems to be confined 
to an Act which was passed in 1891 “to authorise Muni- 
cipal Corporations and District Councils to supply gas and 
electricity for lighting and other purposes.” This statute is 
No. 531 of 1891. Part 2 is devoted to the supply of elec- 
tricity, but many of the provisions of Part 1, which relate 
to the supply of gas, are made applicable to electricity by 
making the word “ gas" include “ electricity," and the word 
* pipe” include “ electric line." 

Sec. 49 provides that :—“ Any local authority may, sub- 
ject to the provisions of this Act, supply electricity for any 
public or private purposes, or for any public purposes and 
any private purposes, within the limits of its district, or 
within such other limits as the Governor may from time to 
time by proclamation in the Government Gazelle, allow; 
provided that where such other limits comprise land within 
the district of any other local authority, such Proclamation 
shall not be made without the consent under seal of such 
other local authority.” 

In supplying electricity the local authority shall be sub- 
ject to such regulations as may, from time to time, be pre- 
sented by the Governor by Proclamation in the Government 
Gazette, with regard to the following matters :— 

(a) The limita within which, and the conditions under 
which a supply of electricity is to be compulsory or per- 
missive ; 

(b) Securing a regular and efficient supply of electricity; 

(c) Securing the safety of the public from personal injury, 
or from fire, or otherwise ; 

(d) The limitation of the prices to be charged in respect 
of the supply of electricity ; 

(e) Authorising inspection and inquiry from time to time 
by the governor and any local authority which shall be con- 
cerned, other than the local authority supplying the 
electricity ; 

(/) The enforcement of the due performance of the duties 
of the local authority in relation to the supply of electricity 
by the imposition of penalties or otherwise ; and 

(д) Generally with regard to any other matters in con- 
nection with the supply of electricity. Note.—The power 
here conferred upon the governor is very similar to the power 
to make rules which is vested in the English Board of 
Trade. E 

By Sec, 51, the local authority within any part of whose 
district the electricity is, under proclamation, autborised to 
be supplied by any other local authority, may, in addition to 
any regulations wbich may be made under the provisions of 
the last preceding section for securing the safety of the 
public, from time to time make, rescind, alter, or rey eal 
bye-laws for further securing such safety, and there may be 
annexed to any breach of such bye-laws such penalties as the 
local authority may think necessary, not exceeding £50 for 
each offence ; provided that no such bye-laws shall have any 
force or effect unless and until they have been confirmed by 
the governor, and published in such manner as the governor 
may direct. ! 

For the rest, it may be taken that this Act follows the 
broad lines of the English Electric Lighting Acte. 

I. (d) Victoria.—The supply of electricity in Victoria is 
regulated by the Electric Light and Power Act (No. 1,413) 
of 1896, as amended by the Electric Light sand Power Act 
(No. 1,694) of 1900. These statutes bear a strong 
resemblance to those of Queensland, which have already been 
referred to. "They are obviously founded upon the English 
Electric Lighting Acts. 

Sec. 5 of the Act of 1896, provides that :—‘ No council 
(ie, no council of any municipal district), company, or 
person, shall use, lay, erect, construct, put up, or place, any 
electric line, or supply electricity for public purposes, or 
private purposes, except under the authority of an order 
made pursuant to this Act." This provision is subject to a 


‚ proviso in favour of those who were supplying electricity at 


the time when the Act came into operation. 

By Sec. 10 it is provided that subject to the Act, the 
Governor in Council may, from time to time, by order, 
authorise any council to supply electricity for any public or 
private purpose within any area, and in the case of any 
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company or person, for such period not erceeding 30 years, 
ав the Governor in Council may think proper. 

The Act contains the usual provisions for notification to 
the local authority of any application to be made by а com- 
pany or person. The consent of the local authority is 
generally required, but tbe Governor in Council has power 
to dispense with such consent in a proper case. 

The provisions of the English Electric Lighting Acte with 
regard to the breaking up of and interference with highways, 
апа the interference with wires, &c., under the control of 
the Postmaster-General, seem to have been adopted in /о/о 
by the Victorian Legislature. 

By Sec. 43 a right of compulsory purchase is conferred 
upon municipal councils. 

The terms and conditions upon which this right may be 
exercised are practically identical with those which are to be 
found in Sec. 2 of the Electric Lighting Act, 1888. It is 
to be noticed, however, that the right may be exercised after 
30 years, or such shorter period as is specified in that 
behalf in the order from the date of the order." The value 
of the lands, buildings, materials, plant, and works shall be 
deemed to be their fair market value at the time of the pur- 
chase, due regard being had to the nature and then con- 
dition of such buildings, materials, plant, and works, and to 
the state of repair thereof, and to the suitability of the same 
to the purposes of the undertaking, but without any addi- 
tion in respect of compulsory purchase or of goodwill or of 
any profits which may have been or may be made from 
the undertaking or of any similar considerations. 

By Sec. 44 the Governor 
in Council has power to vary 
the terms upon which any 
Council may require the 
undertakers to sell. 

Sec. 52 puts a limitation 
upon the profits which may be 
distributed. It  provides:— 
“The profits which may be 
divided amongst the share- ok 
holders of any company being 
an undertaker under this Act, 5 
во far only as such profits are > 
derived from supplying elec- -1 
tricity shall not in any year 
exceed ten pounds per centum 
on во much of the paid-up 
capital of such company as -2 
has been appropriated for the 
works or expenditure of such 
company as an undertaker 
under this Act. Provided Fio. 3. 
that whenever throughout any | 
half-year апу company shall 
charge for electricity supplied 
to consumers a less price than 
the maximum charge fixed 
by the order authorising the undertaking, such company may 
increase such rate of dividend for such, half-year by one-half 
per centum on the paid-up capital for each and every 
reduction of one farthing per unit in the price of electricity.” 


(To be continued.) 


EXPERIMENTS ON COMMUTATION. 


M. IL1ovict recently described before the Société Internationale des 
Electriciens some experiments carried out by him on the occurrences 
within the short-circuited section of a direct current dynamo. Bince 
the investigation dealt with low voltages (varying from 1 volt, in 
some cases, up to а few volts in others), and with time intervals of 
the order of ,,5;th second, the author considered automatic appa- 
ratus such as the oscillograph, ondograph, &c., unsuitable, and fell 
back on Joubert's method with Franke's modified contact maker. 
This consists of a five-part commutator, four parts of which occupy 
about 60° of arc each, and the remaining one 120°, and it is titted with 
two small brushes separated from one another by almost 120°. 
Daring the time (which can be made as short as desired) that the two 
brushes are connected by the large segment, a condenser is charged 
with the voltage under test, and during the remaining part of the 
revolution of the contact maker (which is driven direct from the 
dynamo under test) the condenser discharges through a specially 


»-> 
Rotation 


sensitive!D'Arsonval galvanometer. After detailing the precautions 
taken, to cneure accuracy, the author describes some of the resulta 
obtained. С 


Amperes. 


€ - Width of brush. 


Fia. 1. 


Fra. 2. 


Separate testa were made to determine (1) ths current varia- 
tion in the short-circuited section; (2) the variations in the 
voltage induced in the section; and (3) the variations in voltage 
drop between the brash and the commatator segment under the 
brush. 


1.— ie Variation in the Current Flowing in а Section during the 


Short-circuit. 


Two methods were employed for determining the current in the 
short-circaited section. The first consisted in cutting one of the 
armature sections at the end remote from the commutator, and 


Volte. 


€ - Width of brush. - > ` 


Fia. 4. 


insulation 


Fre. 5. 


leading the two ends to two slip rings. The brushes on these rings 


were then short-circuited through a non-inductive low resistance, 
and the voltage drop in this resistance was measured. In order to 
avoid dissymmetry, compensating resistances, as nearly as possible 
equal to the total resistance inserted into the cut section, were in- 
sorted into all the other sections on the armature. The curves 
in fig. 1 were obtained by this method, Curve I. being with a load 
of 40 amperes and 100 volts at 975 revolutions and with the broshes 
set on tbe neutral line, and Curve II. at the same load and speed, 
but with the brushes set about 6 segments (the commutator baa 
64 total segmenta) behind the neutral line. The brushes covered 
24 segments. It will be seen that in the first case the reversa! of 
the current does not commence till towards the middle of the time 
of short-circuit, and reaches the normal reversed value bsfore the 
end of the short-circuit. There was no sparking. In tne second 
case, the brushes being behind the neutral line, the field is weaker 
and reversal does not take place till later, (ообо the current 
again reachés its full reversed value before the end of the sbort- 
circuit. There was slight sparking in thie case. 

The eecond method of determining the current consisted in wind- 
ing & coil of fine wire alongside, and as near as possible to, one of 
the armature sectione, and with the same number of turns as 
the armature section. If one end of this fine wire is connected to 
one end of the section, во that the voltages in the two act in oppo- 
sition, the volts measured between the otber end of the fine wire 
and the other end of the rection will be proportional to the current 
in the section, neglecting megnetic leakage between the fine wire 
and the section. This method has the advantage over the last one 
of allowing the armature to work under quite normal conditions. 
Fig. 2 shows the results obtained on a dynamo by this method. 
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Curve I. was taken with a load of 160 amperes at 97, volts and 
920 revolutions, and with the brushes in the neutral position. There 


was slight sparking. Curve II. was taken at 155 amperes, 35 volte. 


and 920 revolutions, with the brushes 9° abead of the neutral line 
in the direction of rotation. The brushes covered two seg ments. 


9.— The. Determination of the Voltage Induced in a Section during 
| ! the Short Circuit. 


For this purpose the fine wire winding described above serves 
very well. Its two ends are brought out to two slip-rings, and the 
instantaneous voltage between them is measured by the contact 
maker as above. | 

The series of curves shown in figs. 3 and 4 were obtained in this 
way with various loads and brash positions. All the carves were 
taken at 930 revolutions. Curves I., II. and III., of fig. 3, were 
with the brushes 5° ahead of the neutral line, and with 0 amperes 
and 47 volts, 85 amperes and 40 volts, and 165 amperes and 
38 volts respectively. There was no eparking in the first 
care, very slight sparking in the second, and flight sparking 
in tbe last. Curves I., IL, III. and IV., of fig. 4, were 


taken with the brushes 5° behind the neutral line, and with. 
О amperes and 49 volts, 50 amperes and 60 volts 94 amperes and . 


46 volts, and 144 amperes and 37 volts, respectively. There was 


no sparking in I or II, and slight sparking in III. and IV. The 


voltage is marked + when it is in the direction induced in the 


section by the magnets at no-load, after it leaves the bruch. 
The curves show the gradual fall and change of siga of the induced 


voltage as the armature reaction increases. 

The voltage induced py the rotation is, however, a fairly constant 
quantity at a given load, and the sudden variation in the centre 
of the curve can only be due to the self-induction of the section, 
And the mutual induction of the neighbouriog short-circuited sec- 
tions. This sudden variation corresponds closely in time with the 
instant at which the carrent changes suddenly. 


3.— Variations in the Fall of Potential between a Segment and the 
Brush Touching it. 


In order to investigate this point, one segment of the commu- 
tator was connected toa slip ring, and the instantaneous voltage 
between this ring and the brush was measured by means of the 
above contact maker. It was experimentally determined that the 
voltage measured to any part of the brush, either quite close to the 
contact face ог at the top of the brusb, was practically the same. 
Also that at a given instant the voltage from all parts of the reg- 
ment to the brush was a constant quantity, so that the curve of 
instantaneous voltege differences between the brush and the 
various segmer ts touched by it would be made up of a 
number of horizontal lines at different level, the length 
of these lines and their height, of course, changing from 
iostant to instant as the segments moved under the brush. The 
voltage drop across the brush contact being the same all over 


the segment, it is reasonable to suppose that the current density is 


also constant all over the segment surface at а given instant, bat 
that it differs from segment to segment. The curves in fig. 5 show 
the variations of voltage between brush and segment, as the segment 
passes under the brush. The four curves are for different loads, 
bat all are with the brushes fixed in a position 10° ahead of the 
neutral line. The sero on the abscissa axis indicates the instant 
when the segment first makes contact with the brush. 


The author hopes to put lich further experimental results shortly. 


- 


LEGAL. 


RECORD v. BRooxEn & Goss, LTD. 


Im tbe City of London Court, on Friday, before his Honour Judge 
Rentoul, K.C., an action was brought by Mr. J. W. Record, 10, 
Albany Road, Leyton, against Brooker & Goss, Ltd, electrical engi- 
neers, 50, Broad Street House, E. O., to recover £19 14s. 6d., wages 
and commission due. There was a counterclaim for £50. 

Mr. Owen Тномрвох, plaintiff's counsel, said the defendants had 
admitted that some of the money claimed was due. The defendants 


. were seeking to enforce specific performance of a contract for the 


plaintiff to take 50 sbares in the defendant company, because that 
was bis qualification as one of thedirectors. Before a director could 
allow his name to appear in the prospectus of a company, he had to 
sign a consent in writing, agreeing to act and undertaking to take 
up qualification shares. That consent the plaintiff had signed on 
February 18th last year, and for some time he attended the directors’ 
meetings during the two months which were allowed by the Act 
before taking up the qualification shares. The plaintiff was a young 


electrician, and the defendanta were electrical instrument makers | 


and engineers. Messrs. Brcoker & Goes had carried on basiness in 
their private capacity, but afterwards they turned the business into 
а company. As a matter of fact, shares were allotted to no one, 
because the company proved entirely abortive. А prospectus 
was issued, bot there was not sufficient capital applied for to 
enable the directors to go to allotment or to commence busi- 
ness аз а company. In short, the whole thing fissled out. New 
directors were appointed, and the plaintiff's office had become 
vacant. Now, after 18 months, the defendants were attempting to 
compel the plaintiff to take up 50 £1 qualification shares, although 
tkey had never been issued. The plaintiff was employed by 


Brooker & Goss in 1903, before the business was. donverted into а 
company. He had a salary of £2 а week, and 14 per сері. bonus an all 
instruments calibrated in the plaintiff's department. А mew agree- 
ment was made by which his salary was raised to £2 50. а week, and 
from January let there was an agreement that it should be raired 
to £2 108. a week. That had not been paid. During tbe last part 
of the time, while the plaintiff was working for the defendant 
company he only received a portion of tbe salary, and some 
weeks it was as little as 106. The plaintiff gave notice to 
leave, but he stayed on, and worked until August 6th. 
He was now, however, compelled to эйе ‘for his wages. 
The company was incorporated on February 18th, 1908. The 
first directors were Mr. Brooker, Mr. Goss, Mr. Cruttenden, and the 
plaintiff. They all signed a conrent to act as directors as required 
by Sec. 2 of the 1900 Act. The plaintiff was nominated as director, 
and he acted as one of them for a short time. The Act would not 
allow a director to avt for more than two months without teking up 
his qualification shares. If a director acted longer than two months 
he was liable toa penalty of #5 а day. During tbe two months Фе 
company struggled unsuccessfully to get to the public and to get 
the chares taken up. The first prospectus which was issued pro- 
vided for a capital of £5,000 in £1 shares. The issue proposed was 
2,200 shares, of which afterwards Brooker and Goss were to take 
1,000 as folly paid up for the purchase money. The prospectus 
said that the net profits would show a dividend of 8 per cent. per 
annum on the capital to be issued, and that the directors would not 
proceed to allotment unless 800 shares were subscribed. The publie 
did not come in, and the whole tbing was a frost. - 

Mr. E. Н. Saunpens, the defendants’ solicitor, said that wasiquite © 
untrae, for the company was а going concern. 

Mr. THOMPSON said that might be, bat the company was unable 
to pay ite debts, The agreement by the plaintiff to purchase quali- 
fication shares had become impossible. Not only that, the plaintiff 
joined the company on tbe first p ‚ which had been subse- 
quently altered, and the terms on which the shares could now be 
iesued were entirely different. At the end of two months the 
plaintiff ceased to be a director, and became simply a paid electrician. 
On May 18th, 1903, the company passed a resolution saying that in 
consequénce of Mr. Brooker, Mr. Goss, Mr. Cruttenden, and the 
plaintiff, the original directors, having failed to qualify within the 
P time, Mr. Brooker, Mr. Goes, and Mr. Edwards were 
appointed directors of the company. Two of the directors were the 
same as those who bad failed to qualify. The plaintiff was turned 
out. There had been no allotment of shares, and the plaintiff could 
not qualify. Therefore the defendants’ counterclaim for £50 could 
not hold water. Under the first prospectus the subscriptions were 
returned, as the minimum applications were not forthcoming. Then 
there was another resolution providing that the company should be 
a private one, but since then the certificate of the Registrar of 
Joint Stock Companies had been obtained. On the second 

ospectus, upon which the company did go to allotment, an 

ssue of 5,000 shares instead of 2,200 was provided for. In the first 
prospectus the vendors took 1,000 shares fully paid as part of the 
purchase money, whereas in the second prospectus they were to 
take 3,400 fully-paid, shares, although they were selling exactly the 
same thing—the business. That, he (the learned counsel) thought, 
was a marvellous increase. 

Mr. SAUNDERS said that bad nothing to do with the question at 
issue. 

Mr. Тномрвон said it was very much to do with the point that 
the plaintiff could not be made to take shares which he had not 
subecribed to, or, if he had subscribed to them, it was under а 
scheme upon а prospectus which had proved entirely abortive. 
The vendors were eventually going to scoop up £3,400, instead of 
£1,000, as part of the purchase money. The company was an 
entirely new one under the second prospectus. The whole assets 
of the company was the business. 

Judge Вимтоот, said at present he did not see an atom of possi- 
bility of making the plaintiff liable on the counterclaim. 

Mr. Вкоокев wascalled for the defence in support of the counter- 
claim, and he eaid tbe plaintiff was never engaged at £2 10s. а week 
definitely, but only provisionally. He admitted that the plaintiff's 
salary wae £2 5s. a week; but he said the promise to increase it was 
only given on condition that the business of the company enabled 
them to do it. He did not want to discharge the plaintiff, as he 
was а useful servant. The plaintiff perfectly understood that the 
company was short of money owing to the present stagnation of 
trade, and the plaintiff was at liberty to take other employment 
elsewhere when he felt inclined. For 25 weeks the plaintiff took 
£2 5s. a week without a murmur. | 

Mr. Rgconp was called, and he raid that there was по provision 
by which be was only to be paid £2 10s. а week if the company 
could afford it. 

Mr. BAUNDBRS argued that, on the law governing tbe matter, the 
plaintiff could not recover the sum claimed, and tbat he was liable 
for his qualification ebares. The plaintiff bad acted for more tban 
two months as a director. | : 

Judge RmwTOUL said if that was the case the plaintiff might be in 
a position to be sued for penalties, but that could not affect the 
defendant company's right to соора the plaintiff to take shares 
which had never been allotted. ere were шару pointe in the 
case which it was utterly impossible for the defendant company to 

et over, aad the whole jew library, if it were read to him by Mr. 

anders, could not change the facts. M 

Mr. BAUNDERS wished to read а oase decided in the Oourt of 
Appeal, which was in bis favoar. 

Judge RmwtOUL: The Court of Appeal must have been wrong 
that time. I must give jadgement for the plaintiff on the claim and 
counterclaim, with coste. Tbe defendant company can appeal, if 
they like. à 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed tothe Editors for insertion in this column should 
be writien.on one side of the paper. Free use of fictitious names, $e., 
may be made. Angwers are furnished a duly qualified lawyer 
but the Editors cannot undertake 
the views which he may express. | 


„G. V. S.” writes :—" We thank you for your answer to our query 
in your Legal Query. Column in your issue for the 23rd inst., but 
we are afraid that perhaps we did not make our original query 
quite clear. 

" Mr. X has on his premises two entirely different and distinct 
installations, one current at 100 volts and the other at 200 
volte, and it is as regards the charges for the latter that we wish an 
answer. Other consumers of current at а pressure of 200 volts 
are charged at a flat rate of 44d., but Mr. X is charged for his 200- 
volt supply at a rate of 6d., with a rebate to 44d. (which rebate is 
very rarely earned owing to the system of reckoning) merely 
because he will not convert his entirely distinct 100-volt installa- 
tion and make it suitable for a supply at 200 volte. 

“This attempt at coercing Mr. X seems to us to be more than 
mere harsh treatment, in fact, it appears to be distinctly illegal, 
and we should be glad if you would again find space to give your 
opinion." 

C The facts above stated certainly disclose а primá facie case 
of undue preference. The Act of 1882 provides, by Sec. 19, that 
where a supply of electricity is provided in any part of an area for 
private purposes, every company or n within that part of the 
area shall, on application, be entitled to a supply on the eame terms 
on which any other company or реггоп in such part of the area is 
entitled, under similar circumstances, to & corresponding supply. 
Sec. 20 provides that there sball be no undue preference, while 
Bec. 30 to the schedule to the Electric Lighting (Clauses) Act, 1899, 
provides that undertakers who fail to give а supply are liable to 
penalties. 

The question remains, What course is open to G. V. S"? Let 
him refuse to pay more than 43d. per unit, taking care to 
make a legal tender of the amount due on that scale, when pay- 
ment at the rate of 6d. per unit is demanded by the company. If 
the company summon “ @. V. 8.” for non-payment, it will then be 
open to him to show that he is not being treated upon the same 
terms as other consumers. If the com adopt the drastic 
remedy provided by Sec. 21 of the Act of 1882, which enables 
them to cut off the supply until their charges are paid, G. V. 8.” 
could summon the company for failing to give him a supply, when 
it would be upon them to show that their charges were lawful. 


— л 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
| until the following wesk. 


The Value of Education. 


It was gratifying to read Graduate's letter in your last 
issue, for his experience as a lecturer in а London Poly- 
technic exactly emphasises what has been stated in the few 
short articles on “ Technical Education." Men are physically 
unfit to attend any Polytechnic four or five nights a week, 
if they work hard all day, and the senate of the London 
University deserves everything that can be said about it for 
placing “а premium on this sort of thing by offering a degree” 
as a reward for attendance. I say outright that the money 
wasted on evening technical schools has been almost 
criminally wasted, for there are men with shattered con- 
stitutions who will, perhaps, one day bring children into the 
world. . . . If only one quarter of this money had been 
spent upon university colleges, and a quarter of it used 
for founding scholarships for such places, the nation would 
have saved hundreds of thousands of pounds, and some 
hundreds, perhaps thousands, of superficially polished so- 
called engineers. There are some who, like the Mr. Jacks, 
LL.D., whom my friend quotes, may profit by it; but I 
say that a system of education should be framed for the 
ordinary man, and not for the genius. 

My sole belief in the London polytechnics is in their use 
for students who are not in works all day, but who study at 
home and attend them in the evenings. Their cheaper fees 
bring them within range of those who could not afford 
university colleges. 

А few daysago I visited Birmingham in order to hear the 
views of mining engineers upon technical education. I think 
it was their president who said that the people who wanted 


pay ates gir А the acouracy of 


educating were the colliery managers. Perhaps even Sir 
William Arrol—probably a most estimable man, but liable 
to error wants educating. Or maybe his D.Sc’s. and 
graduates had never been in a workshop. For it is upon 
the value of the union of theory and practice that I insist. 
But I will return, at some later date, to the question of the 
London polytechnics, meantime I beg to thank ** Graduate” 
for the courteous tone of his letter. 
A University Lecturer. 
September 23rd, 1904. 


A considerable amount of confusion regarding the value 
of technical education arises from regarding it as the factor 
in engineering. It is only one factor, and ite value as a 
factor depends on circumstances. Professors will readily 
admit that they are indebted to those who have gone before 
for the larger part of their knowledge on, say, electricity or 
steam. But they are slow to perceive that an engineer who 
goes into a workshop is indebted to the men who have 
learned engineering before him. To assimilate thig knowledge 
and increase it, he requires experience. But, judging from 
what has passed during this last year, professors seem to think 
that an apprentice who goes into a shop for a few years on 
the sandwich system is qualified for a responsible position. 
They over-estimate education and under-estimate engineer- 


. ing. A young man in a shop may learn the use of the 


tools, but may learn little more. Allow that he isa brilliant 
scholar, he bas all his engineering to learn, and this is only 
acquired slowly, and to an extent depending on his oppor- 
tunities. Ashe proceeds, he may be able to apply his know- 
ledge less or more. As a simple matter of fact, influence is 
а much more important factor than education. An educated 
lad in his father’s shop, with the education of his environ- 
ment, and able to appreciate the reasonings and instruction 
of the principal men in the various departments, may learn 
all the more quickly to fill a master’s place through his 
education and find it of increasing value to him. But if he 
has no influence, and is above working as a workman, what 
is he to do? Employers want engineers who are of value 
to them, and not schoolmasters. 

But education of a proper kind is most valuable to every 
engineer. To a workman it gives а grasp of the principles 
underlying his work as well as increasing his fitness for 
responsibility when he has sufficiently learned engineering 
and an opportunity comes his way. 

Night schools are valuable. Though an apprentice is 
working through the day, his mind is more or less free to, 
вау, solve an equation. 
Beechwood. 


With reference to the correspondence in your paper 7e 
* Value of Education," I enclose a circular letter sent to 
me from what wishes to be called a technical training insti- 
tute :— 

After opening with the very familiar “ My dear Sir,” it 
states in the second ph, “ As you are probably aware 
there is not another profession that carries such a high rate 
of py . . . as the profession of electrical engineer- 
ing." Some of us who have “been through the mill” 
think otherwise. 

The next paragraph is evidently meant to be cheering :— 
©“ А glance at the ‘Situations Vacant Column' of any elec- 
trical paper would prove to you that there is no difficulty 
whatever in obtaining & good position in the electrical 
world." In the first place, a glance at the said column 
would prove nothing ; and, in the second place, there is very 
great difficulty indeed in getting a good position, as there 
are 80 many applicants for each. 

* By our system we can qualify you in your spare time to 
enter this profession." I venture to think that there are 
very few, if any, electrical engineers who have learned their 
profession in their spare time. 

“Under our system: you do not require any high educa- 
tion. . . All that is necessary is for you to be able 
to read and write.” This is altogether beyond comment if 
the word “engineer” in the letter is to bear its proper 
meaning. If the word “engineer ” is altered to “ wireman ” 
the letter might read better. 

„Further, we are presenting, free uf charge, to every 


M 
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student, &c., our ‘Complete Reference Library. There is 
not «ny question in electrical or mechanical engineering 
which you cannot solve by reference to these books.” Think 
of that! Evidently this constitutes that month’s reading 
. which the Sonthwark Alderman thought only necessary to 
be quite “up ” in electrical engineering. 

This * presented library" savours of the “given away 
with a pound of tea idea, and our system,“ which can 
turn & butcher, or farmer, or painter into an electrical 
engineer in one course of instruction is likely to do more 


harm than good. ' 
Engineer. 


Unfair Competition. 


This subject seems to have drifted a little from the original 
protest against “bribery.” Mr. Barham’s letter is some- 
what trivial. Doubtless what was meant by ‘‘ Educated 
Mechanic " and others, was, that they (as do many others 
out in the cold) possessed a technical trade education. Even 
as Mr. Barham favours, as per his concluding paragraph. 

It is unfortunately true that employers do not sufficiently 
recognise education as a quality. All that the majority 
require, is а man that will rush through his work, it seems 
to matter little how, and contequently put a bigger imme- 
diate profit in their pocket. The educated mechanic who, 
by knowing the principles upon which he is working, can 
generally turn out a sounder and more efficient job, is not 
required. It is the principle of keeping a man in his place 
that retards industrial progress. | 

There are often better шеп in the ranks than in the 
officers’ quarters. Were there a few more “Educated 
Mechanics " instead of the existing plumber or painter, 
slap-it-in ** electricians,” who, having once seen, вау a house 
wired, know how it is done, electric lighting, to mention but 
one branch, might crawl from under its stigma of unrelia- 
bility ; were that stigma removed, how facilitated the task of 
the canvasser ! Mr. Barham has, perhaps, attained a position 
of some responsibility, but he must not imagine himself a 
little tin god, and all others mere machines. We are not all 
unthinking labourers, content as such to remain. Mr. В. 
seems to have addressed his letter to the latter kindred. 
It seems to be generally acknowledged that “the electrical 
trade " cannot get into а much worse state. Now, suppose 
- that instead of grunibling we try and suggest ways of im- 
proving things, and again obtain electrical engineering for 
electricians. It is certainly true that nowadays the major 
portion of electrical work is carried out by those with other 
than an electrical knowledge or training. | 

In fact, in the working grades you will find that to state 
you are an electrician will not obtain you a berth (to undertake 
electrical practice) so readily, as stating you are, say, an 
engine fitter. I might here mention that of a certain 
Government -staff of electricians numbering well over 500, 
of which I am a unit, exactly 2:8 per cent. are such by 
trade. Aud those 2:8 рег cent. are by no means the leading 
hands, Councillors Boyd and Chell, of Southwark (p. 507, 
ELECTRICAL Review, No. 1,400, September 23rd) (however 
disagreeable the facts are to swallow), are not so far out in 
their statements. Though not by any means liking their 
principles, the fact remains that similar principles are very 
largely practised in the various electrical employments. 
Electrical work no longer belongs to electricians, 1 here is 
but one thing to do, viz., retake it. Unfortunately, every 
electrician’s principle seems to be, sink all others, let me 
swim. 

We absolutely must co-operate or go under, but co-opera- 
tion is almost impossible as long as the terribly excessive 
influx of new hands continues. To expose the conditions of 
the trade in the general press is the first and most necessary 
step, although it goes against our pride, rotten as we know 
that pride to be. 

It is the only step, to disillusion the public regarding this 
supposed Eldorado, the step to lessen the influx. 

Grumbling will not help us. If it comes to doing that, 
I could give a little list of things existing, and about 
wages and salaries, that would astonish. | 

Let us have some practical suggestions instead. 


Curious Effect on a High-Pressure D.C. Generator, 


The effect mentioned by Mr. G. H. P. Morgan is merely 
the result of the brushes short-circuiting an armature coil, 
between the two ends of which there is a difference of 
potential produced by the residual field. The difference of 
potential may be very slight, but in a short-circuited coil of 
low resistance will produce excessive current, and, of course, 
violent sparking. » 

This is easily illustrated on a large generator by raising 
all the brushes from the commutator with the exception of 
one single carbon brush ; then run the machine up to speed, 
and soon the local current through the brush will raise it to 
а white heat. The effect will be just the same if the brush 
be held on the commutator by extraneous means entirely 
unconnected to the brush rocker or any electrical circuit. 

If the experimental brush be moved to the “no load” 
position, no sparking will occur, as found by Mr. Morgan, 
due, of course, to the fact that the coil short-circuited by 
the brush is not within the area of thie residual field, and 
there i8, therefore, no difference of potential between the enda 
of the coil or adjacent commutator segmenta, 

ee S J. B. Clarke. 
Stourbridge, Seplember 24h, 19014. 


— 


Faults in Telephone Cables. 


The writer thinks it would be of interest to telephone 
engineers to know more precisely wherein the advantage, 
and, indeed, the practicability, of the ** methods of localising 
faults in telephone cables," described in your issue of 16th 
inst., lies; the author states that the tests were-designed to 
meet cases in which the usual methods could not be applied ; 
would not a loop test satisfactorily locate the contact with 
the lead sheathing represented in fig. 1? Again, the ter- 
minals of his instrament must be applied to the lead a few 
feet apart from one another in order to obtain an appre- 
ciable difference of potential; how he proposes making these 
connections on an erected span of cable is not stated. They 
could, of course, be made at the poles; this, however, would 
give but a vague localisation. 

F. D. L. 


ENAMEL.—'" Sandy writes :—** I should be glad to hear 
the name of any enamel suitable for the insides of enclosed 
engines, one which will fix any foundry sand, and will not 
be destroyed by either an oil and water bath, or by the oil 
used for forced lubrication." 


THE SOUTH AFRICAN: ELECTRICAL 
INDUSTRY. 


In publishing to-day, for the first time, a list of South 
African electricity works, we place before our readers some 
interesting data as to the progress of electrical engineering 
in our colonies. "Though great care has been taken in com- 
piling the statistics, we must ask our readers' indulgence 
Should any errors appear, and we extend our thanks to those 
who have so willingly contributed to the list. We are 
pleased to see that the South African central station engi- 
neers are falling into line with our own engineers in 
the comparisons of their works. In such a vast conti- 
nent the towns are few in number, and the list includes 
all the towns of importance, small though they may be when 
compared with those in England. 

That South Africa is well to the fore from an electrical 
point of view there can be no doubt, and being as yet largely 
composed of young oolonies, there are wide fields for develop- 
ment. Towns with populations of 1,000 and upwards, 
which we scarcely heard of before the late war, are now open- 
ing works, or have granted concessions for electricity 
undertakings. With the mushroom-like growth of many of 
the towns, the list of works will doubtless grow rapidly, espe- 
cially when there is such а free field, for gas works are 
confined to four towns, viz., Cape Town, Port Elizabeth, 
Grahamstown and Johannesburg; and there are no such 
restrictive regulations in force as there are in England. In 
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ELECTRICITY SUPPLY STATIONS 
Compiled by E. POOLE, A.M.I.E.E., Durban, 
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Localit CAPE TOWN du KING WILLIAM'S EAST LONDON ! DURBAN | PIETERMARITZBURG 
Е (Cape Colony). | TOWN (Cape Colony). (Cape Colony). | (Natal). | (Natal). 
ee es ee oe / eos, ушлы му Эст ым, “ыа ыша ee, эы Хас зыбыз. ысу. 


fa SAS ELLA 


Date of opening April. 1895 s > .. October 23rd, 1903 .. | October, 1899 > August, 1897 ee .. June 1st, 1698  .. ia - 


Owners of works.. | Municipality .. P , King Electric Light Municipality. T ..' Municipality  .. iN .. , Municipality  .. 278 s. 


and Cold Storage | 
Co. 


Engineer or manager. W. F. Long, A. M. I. E. E. | d. E. Saunders, Е C. W. Moore "m . J. Roberts, A.I.E.E. .. »» | Skidmore Ashby "m ‘ee 
| A.M.I.E. 4e 
rent cycles single-phase | single - phase (light), 550 single- phase (light), 500 single-phase (light), 500 


volts D.C. (trams) volts, D.C. (trams). we D.C. (trame) 


| 
| | 
3 | 
t ! 
System dà ii .. | B-wire, 440 volts, direct cur- | н.т. alternating, 50 | п.т. alternating, 50 cycles Ж alternating, 62 cycles | H.T. alternating, 100 ers 
| 
| 


Station pressure, volts ee 440 ee ee os ee 2,100 ee ee es [] ee ee oe ев 2, ee ee ee ec 2,000 эө гө ae ee 
; | 
No. of consumers .. ee 1,259 (February, 1904) oe 148 (March, i904) oe, 850 (May, 1904) ee ee 2,580 (total) oe ee ee 702 , ee oe ee ee 
. | | 
No. of 197 5 lamps or equi | 78,850 (February, 1904) $352 MR T X .. 25,000 (May, 1901) és 2s | 116,27  .. T ote .. 24,668 is © ae és 
valent | 
| 


Supply pressure, volts .. | 220 and 440 V» is 920 T T .. 220 and 110 s. $3 .. 200 and 100 (light), 200 and 100 200 .. oe s ee as 
| | | alt., and D.c. motors 


No. and type of street | 26 arcs, 825 incandescents .. 200 25-c.v. incandes- 40 Brockie-Pell open type ато | 906 incandescents, 290 arcs 91 arcs alt., Brush, Vienna 


lamps cents (10 in series off 500 v.) G.E.C. enclosed, 65 in 
. series off 500 v. 
No. of motors 5% v lue ө 5% T" CD ae "S T . 20 alt., Ode, .. m e | 35 alt., 80 . c. oe ^.» | 44 alt. v is T ӨК 
Н.Р, in motors es ee | 1,897 88 "T s uad cis ix T ee | 100 alt., 50 r.c, .. T „. | 117 alt., 8993 p.c. е8 .. | 235 alt. $e "e $5 
Units gold last year ee | 1,411,389 (from consumers’ .. i $4 „492.000 oe ee ae | 1,861,764 (private lighting only) 703, 190 (including motors and 
average of 1,121) aro lamps) 
Plant capacity in kw. . | 1,850 РҮ ЯЕ 925 .. | 100 - аа .. 650 (lighting), 500 (trams) .. 2,050 (lighting), 1,000 (trams). 1,000 (lighting), MO (trama) .. 
| 
Boilers T ee eo | 4 Davey-Paxman, 7,000 lbs.; 2 Davey - Paxman, | 4 Babcock, 220 . 7. .. | 4 Danks, 8,888 lbs. ; 4 Babcock, ' M Hornsby, 2,420 н.р. (total) 


6,000 lbs, 


2 Babcock, 20,000 Ibs. 


7,000 1bs.; З Hornsby (up- 
| right), 14,000 ibs. 


Engine oe ee ee | 1 Bunisted-Chandler,2005.r.; 2 Belliss . Morcom, | 8 300-н.р.; 1 75 . p. (light); 4 Yates & Thom, 450 н.р. | 18 Willans, 2,640 (total) we 
1 Belliss- Morcom, 450 H. p.; 75 WY. ] 300- H. P.: 8 100-M. p. (trams), (trams): 8 Willans, 576 M. P.; 
2 Ferranti, 1,000 н.г. all Belliss & Morcom. 1 Willans, 800 n p.: 1 Wil. 

lans, 1.250 n.r. (light) 


i 
1 
! 
| 


Price per unit eo ee | Sliding scale from 8d. to Js. 2d. IS. Beo. . Od. (light), 6d. (motors)... | 8d. (light), less 15 per cent. | 94. and (d., light (max. 
| above 500 units; 2d.(motors), demand system) ; Ad. to 4d. 


plus £5 poci P. per annum (motors) 
Total cost per unit ENS vw ix T" 8 oe v ee | 95a. (light) s ui P n 88 Я - 6`7а., 5 сар. charges 
| at 9 per cent. 
Remarks: Tm ə» | Distribution In suburbs by Distribution by bare Distribution by bare over- | Distribution in suburbs by | All distributing and other 
hare overhead L.T. mains. overhead т.т. | head 1..1. mains. Costa are bare overhead L. T. mains. mains underground Mor. 
Dynamos :— mains. Supply high owing to bad position Alternators by E.C.C. and | dey - Victoria alternators. 
One 300-kw. Mather - Platt; | available from of works. Dick-Kerr, p.c. dynamos , These returns sre up to 
one 150-kw. Crompton; | dusk to midnight, | One 200-hw. Belliss set now by English Elec. Mfg. Co. July 31st, 1908. Tramways 
two 700-kw, English Elec. | Alternators :— i being erected for traction These returns ате up to shortly to be opened. 
Mfg. Co.; two 200-n.P, | Twob0-kw. E. C. C. purposes. (See Tramways July 31st, 1904. (Sec Tram- 
Pelton water wheels in : l'able also.) ways Table also.) А 
Molento station, driving | 
two p.c. 150-kw, Siemens | | 
and Halske dynamos, ' | 
‘Tramways owned by com- 
pany. | | 
| i 
| | | 
55 | 
STATIONS IN PROGRESS. 
Locality PORT ELIZABETH HARRISMITH . MIDDLEBURG KROONSTAD HEILBRON - 
| . ee ES (Cape Colony). M R. ud (Transvaal). (O. R. C.). | (0. R. C.). 

Owners of works .. „Municipality ve .. | Municipality .. .. | War Office sè os e. | Municipality  .. ee .. | Heilbron Electric Зорріу .. 
System s T" Direct current. tT. 8-wire, | п.т. alternating single» | Direct current, 8-wire, 600 v. , Direct current ee T | Direct current, 2-wire ‘ae 
440 volts (outers) phase, 50 cycles across outers 
Supply pressure, volts eo 290 and 440 ee ee eu 200 ое de ee 250) ee e? ee ee 230 ec ee ee о 6 ЫК] 240 ee se ee ee oe 
Plant capacity (KW.) eo | 800 os oe ee oe 185 ee oe .. | 150 oe eo oe » 1182 .. ee oe oe ee i ae oe ee ee ee 
Boilers es ee ee | B (type not yet decided) .. | 2 Climax, 8,500 lbs. .. | Ruston- Proctor, 40 н.р. (loco. | 2 Ruston-Proctor, 40 н.р. .. | 1 Davey-Paxman (loco.), 12 

type) N. H. P. (at present) 
Engines T oe .. | 2 steam turbines, each 400. 8 Howden 250 н.р. | B Willans, 100 н.р, .. .. | 2 Willans, 100 n.r. ба .. | 1 Peache-Crompton, 20 n.r. 
KW, (total) (at present) 
Remarks :— ee .. | Surface condensing plant. R. To start in September. | Dynamos: Due to start shortly. Accu- Distribution by bare overhead 
Pape, borough elec. eng. | 8. Faithfull, elec, | Six E. C. C. 25-kw., 60 Nernst | mula‘ors. mains. Applications re- 
The final arrangement of eng., acting for the lamps for street lighting. , ceived for 1,500 .. p. lamps 


and 20 н.р. in motors. 


con. engs. (Messrs. Capital expenditure (esti- | | ls. 8d it (ligh 
| s. Bd. per un ght). 
| 


Mordey & Daw- mated) £100 per xw. Sup- 
barn). Estimated plying current for canton- 
capital expendi- ments only, and about to ' 


the scheme has been re- 
ferred to Messrs. Ham- 
mond. Street lighting by 
64 arc lamps. and 4*0 


Concessig n held by Messrs. 
Harris, Lee, & Co., elec. 
engrs., al Johannesburg. 


C ⁵— ͤ— А 


Nernst lamps. ture, 480 per kw. start. | 
Price for light, 1s. | Pumping being considered. 
1 F per unit. ^ "TD FERRE MLB ODE 
MISCELLANEOUR. 
The following towns have also electric lighting plants, but all the information The following towns have electric lighting schemes under consideration, or 
concerning them is not available :— concessions have been granted: — 
KIMBERLEY (Cape Colony).—Supplied in bulk from De Beers, at three-phase, n 
‹ RANSVAAL, — Barberton, Krugersdorp, Klerksdorp, Standerton, Boxburg, 
50 cycles; distribution at 120 and 240 volts. Three 640-н.р. Parsons Hoidelburg, Pietersburg, Middleburg (town). ? 


turbines, direct coupled to three-phase 300-x w. alternators. 


Brrawayo (Rhodesia).— Works owned by the Waterworks and Electric Light 
Co., generating current at 125 cycles, 104 volts, single-phase. At the end 
of 1903 there were 549 consumers. 

Chart Mont, &c. (Cape Colony)— Works owned by the Cape Peninsula 


Carr. Сооку.—КАЇК Bay, Umtata, Kokstad, Craddock, Paarl, Queenstown, 
Aliwal North, Wellington. 


OnaxcE River Col ON .- Bethlehem. Winburg. 


Lighting Co., Ltd. They are now in process of changing to a new NATAL,— Vryheid. 

system. JAS ' .—Nairobi. 
Ретснккзтвоом (O.R.C.).—Works owned by the Potchefstroom Consumers’ British East АА Nairobi 

Electric Light and Power Co. Three-wire distribution, 285-240 volts, Ruopesra.—Salisbury. 

D.C., at ls. per unit. Dürr boiler, 25 N. H. P.; Marshall engine, 25 N.HP.; TY gh ted ; 

two Bergman dynamos, 20 къ, The Town Council has just decided to BUCHUANALAND = Маек. 

purchase this plant. 
DrracoaA Bay.—J. Askew, engincor. The following towns have tramway schemes under consideration : Bulawayo, 
Derxbkr AND GREYTOWN (Natal) also have small plants. Kimberley, Bloemfontein, Johannesburg, and Durban suburbs, 
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OF SOUTH AFRICA. 


(notors); 2,100 for Jo- 


Germiston 


for the ErLgcTRICAL. REVIEW [Copy кшсевт.] 
LADYSMITH | NEWCASTLE PRETORIA JOHANNESBURG BRAKPAN GERMISTON | BLOEMFONTEIN 
(Natal). | (Natal). (Transvaal). (Transvaal). (Transvaal). (Transvaal). (O. R. C.). 
ОЕСР ЧЪН K se ИИА | J u SEN 
August, 1908 ee ee | July, 1908 ee ee June, 1902 ee 1892 ee ee ee se 1897 ee ee oe March, 1898 eo November, 1900 ee 
Municipality .. Newcastle Elec. Light Pretoria Lighting ' Municipality  .. ee Rand Central Electric | General Electric Power Municipality. T 
Syndicate | Co. | Works, Ltd. Co., Ltd. 
J.8. White .. ee | J. Butler - T. C. W. годе, R. Н. Covernton (acting H. Spengel (manager) „„ | A. W. K. Peirce. H. F. Peet,A.M.I.C.E., 
| A.M.I.E.E. manager) | | | city engineer 
8-wire, 400 volts, direct | 8 wire, 440 volts, direct : ers direct cur- H. r. alternating, 60 cycles, | н.т. alternating, three- | и.т. alternating. three- | н.т. alternating, three- 
current current rent | single-phase (town), phase, 50 cycles phase, 60 cycles phase, 50 cycles 
cycles 8- poet (suburbs) 
440 ee ee ee 440 ee ee Ф. | 500 ee е , ee . ee eo 12,000.. ee ee ee 3,300 ee ee ee ee | 2,000 ee ee е 0 
100 oe oe oo | oe oe T u 1,000 (1904) .. | 1,231 ee ee v .. | 26, supplied in bulk .. | 887, December, 1903 (Ger- | 290 T ee oe 
miston) 
ee ee ee ee | 1,600 (approx. ), various | 82,000 (1904) еә ee ee ee oe ee ee ee ee ee 9,166 eo ee ee ee 12,200 ee ee эе 
С.Р, 
200 ee ae ee | 220 a2 ee б> | 950 .. ee | 100 (town), 120 (suburbs) - .. ! 120 (lighting), 240 and 500 115 lighting), 200 (motors), 110 and 200  .. ee 
| 


4 arcs, J. & P. ' Ark," 


160 92-C. v. incan- descents tury type cents : makes 
descents É 
ae ws ss „ | ee s ae ie bes 8 — a i 5% ix sii - ee es ‚. | 18 (December, 1908), Ger- 
= miston 
oe ee ee ee ee ee ee е ee ee 89 ee oe ee ee • 1,900 ee es ee ee 92 (December, 1903), Ger- | 
miston 
die M T ae bee e es .. | 600,000 .. | 1,577,000 average per annum, | 8,192,680 (December, 1908) | 953,932 (Germiston), 
from Johannesburg and 4,576,624 (total) 
Brakpan 
100 eec ee ee 120 ee ee ee 800 | 800 ee ee ee oe 2,800 ee ee ee ee 1,500 . о ee ee ee 
8 Robey (semi-loco.), 2 Multitubular, 100 8 Marshall- Heine | 12 tubular "s v „„ 8 Steinmiiller, 600 н.р, | 2 Babcock, 919 H. p.; 4 
2,475 lbs. Н.Р. (multitubular) Stirling, 900 H. p. 
2 Willans, 100 H.P. .. 2 Macintosh & Sey- | 6 Chandler 15 .. s ee va -. | Hartman, 2,000 н.р, .. | 3 Allis, 760 M. p.; 8 Bum- 
mour, 100 m.r. sted-Chandler, 45 H.P. 
8d. to 18, ec .. | 18. oe T ee | lld. (light), 4d. | 1s. 2d. (light), 8d. (motors) .. | 6d. first 2 hours, ld. there- | 9d. (light), 4d. (motors), 
(motors) after Germiston 


82 and 16 O. p. incan- | 80 arcs, New Cen- 


62 series arcs, 996 incandes- 


ae 6°68d. ee 


1°5d. (works cost) 


hannesburg 


A 


ee ee ee 


First year’s running | Concession held by Day supply just | These figures are from the | Alternators :— 
not completed. the above com- started. The cons. engineers’ fot 2 Four 8-phase 700 kw., by 
Bare overhead L.T. pany. Town Council, December 13tb, 1902; Siemens and Halske, 
mains, with middle Bare overhead I. r. has just de- owing to the new се 22 miles of н.т. bare 
wire earthed. mains. cided to pur- in hand, including tram- overhead lines to Jo- 
Dynamos :— | chase this com- - ways, they cannot be taken hannesburg, supplying 
Two 60-xw. G.E.C. pany’s plant as for comparison with other the mines ex route, 
4-pole, compound. & going con- works. There is also a gas 
| cern, | works owned by the Cor- 
poration. The Brakpan 
| i works supplies the three- 
| { hase portion of the town 
| in bulk. The Robin- 
son Deep Mine are also 
E? supplying & portion of the 
town. 
TRAMWAY SYSTEMS. 
LOURENCO DURBAN PETERMARITZ- |. EAST LONDON | CAMPS BAY 
Locality . MARQUES (Natal). BURG (Cape Colony). | (Cape Colony). 
(Delagoa Bay). (Natal). 
Date of opening February 17th, 1004) May Ist, 1903. .. | September, 1904 January, 1900 .. | 1902 T T T 
Owners of | Electric Tramway Municipality .. .. | Municipality .. .. | Municipality .. .. Camps Bay Tram- 
system. Co. way Co., Ltd. 
Engineer ог | E. Е. Foote „ | Н. N. Thomas, P. Finlayson .. .. | С. W. Moore. „L. Noakes ө» 
manager. A. M. I. C. E. 
System ee | Trolley, 550 volte, | Trolley, 500 volts, p.c. | Trolley, 500 volts, D. c. Trolley, 550 volts, p.c. | Trolley (side arm), 550 
D.C. volts, D.C. 
Particulars of ! 8double-deck cars. 48 double-deck cars, | 12 double-deck cars, | 16 double-deck cars, | Single-deck bogie cars, 
cars, Trucks by the four - wheel Bril) 6 with four - wheel 8 four-wheel Brill four-motor Westing- 
‘McGuire Manu- trucks, B.T.H. Brush trucks, West- or E.C.C. house equipment. 
facturing Co. equipment, 2 sprink- inghouse equip- uipment; 6 four - 
(four-wheel). lers, and 8 stone ment; 6 with max. wheel Peckham 
trucks. traction Brush MEME G.E.C. 


1-16 miles (single, 


Particulars of 
track. 8ft. Sin. gauge) 


Particulars of 
power plant. 


Two Belliss and 
Morcom еп: 
gines, two 200- 
xw. Lancashire 
dynamos, Bab- 
cock & Wilcox 
boilers, 


4°88 miles (single), 7:6 
miles (double), 4 ft. 
84 in. gauge, 87 lbs, 
girder rails, 


See Lighting Table .. 


ls. 8:114, traffic re- 
ceipts per car · mile. 
з ee 


trucks, and B.T.H. 
N lsprink- 
er, 


6 miles (single), 1 mile 
(double), 4 miles 
girder 94 ]bs.; 8 
miles Vignoles, 66 
lbs.; 4 ft. ti in. 


gauge. 
See Lighting Table. 


ce ee ee 


equipment; 6 four- 
wheel Brill trucks, 
r - Kerr equip- 


84 miles (single), girder 


lbs., 4 It 8А in. 
gauge 


See Lighting Table .. 


1s. 64. running cost 

per car-mile. 

Two miles of track in 
band, and a further 
mile ís under con- 
sideration, 


9 miles (single), girder 
rails, 90 lbs., 4 ft. 
BÀ in. gauge. 


2 water-tube boilers, 
12,000 Ibs. evapora- 
tion; 2 Yates and 
Thom engines, 720 
H. p.; 2 Dick - Kerr 
dynamos, 400 kw, 


Grades, 1 in 19, rising 
to 500 ft. above sea 
level. This com- 


pany has lensed its 
system to the Cape 
lectrio Tramways 


— —— — — — 


few arcs of various 


Alternators :— 
Three 3-phase 500-xw., | 


one -kW., driven by 
a Curtis steam turbine; 
four 300. f. '. Stirling 
boilers are now being 
added. This Co.'s 


| 


| 
| 
| 
| 


95d. 


main business is sup- ` 


Жш the mines in 
ulk, and the returns 
qualified by Germis- 


ton" do not include | 


the mines. 


PORT 


June 16th, 1897 sis 
баре. Electric Tram- 


y Co. 
J. A. "Barkley (general 
manager) 
ird 500—550 volts, 


27 uad chiefly double- 
eck, four - wheel, 
B.T.H. equipment, 
also 4 trailers, and 

1 sprinkler. 


8:04 miles (single), 
4:16 milestdouble), 
4 ft. 84 in. gauge, 
girder rails, 


4 Babcock & Wilcox 
boilers, 1,218 sq. ft. 
heating surface. 
4 McIntosh and 
Seymour engines, 
160 n.r. 4 G. E. C. 
dynamoa, 100. KW. 


ee ee ee ее 


780.000 units gene- 
rated last year, 


15 arcs, A. E. C. 


20,340 (May only) 


4 Babcock, 800 . v. 
(total) 


8 Belliss - Morcom, 
790 H.P, (total) 


1s, 


There is also a 35-x w. 
steam alternator 
working in con- 
junction with the 
destructor. 


August 6th, 1800  .. 

Cape Electric Tram- 
way Co. 

J, E. Lloyd (general 
manager) 

Trolley, 550 volts, р.с. 


65 cars, double - deck, 
15 single - deck, 
B. T. H. and Dick- 
Kerr equipments. 


13:145 miles (single), 
6:125 miles (double), 
8°34 miles (sidings), 
4 ft. 83 in. gauge, 
girder rails. 


1 Yates & Thom 900 
H.r.; 1 McIntosh 
and Seymour 900 
н... 3 Philadel- 
phia Engine Co. 
300 н,ь, engines; 
4 Heine 300 n.i; 
4 Babcock & Wil- 
сох 235 M. P. boilers; 

500 - kw. Dick- 
Kerr; 1 525-xw. 
G. E. C.: 3 200 K W. 
dynamos, West- 
inghouse, 


159d. works cost per 
unit. 


801,000 units (average) 
generated per 
month. 


Ld 
= - LM ZO - 
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the matter of low-pressure distribution, it will be seen that 
very free use is made of overhead mains, a condition of things 
which enables the smallest towns to adopt an electricity supply, 
and the larger towns to supply their subarbs at a minimum 
of expenditure, whilst the towns proper in the latter cases 
. are generally supplied by underground cables. 

The supply of electricity to & portion of Johannesburg is 
carried by overhead mains for 22 miles from Brakpan, in 
this case at 12,000 volte ; and in Durban some 60 miles 
of low-pressure pole line are erected, supplying the resi- 
. dential portion, which extends over a large area. 

Though Durban, the third largest town in South Africa, 
has the largest combined works at present, we have no doubt 
that Johannesburg will take that position when the large com- 
bined traction and lighting scheme now in hand is com- 
"pletéd. We are pleased to note that the contracts in con- 
nection therewith, amounting to over £340,000, have been 
riven to British firms. 

The industries of South Africa, apart from mining, are 
of а very limited nature, and until the labour question has 
been settled, and more confidence is shown, new industries 
are not likely to go ahead, and consequently electrical pro- 
_ jects are withheld. The Bloemfontein Industrial Commis- 
sion’s report is awaited with interest, and that Commission 
will probably recommend the Governments to encourage the 
minor industries by granting bonuses, and affording sub- 
stantial support to such industries as will utilise the material 
of the country. They will also recommend the employment 
of experts to instruct the Colonials in the manner of pro- 
ducing finished goods from the raw material, The recent 
work done by Prof. Hele-Shaw, in view of establishing 
"technical schools all over the country, will no doubt have 
` good results, and he has been very ably supported by the 

various Governments in the matter.. 

Turning to electrical work other than town lighting, 
the harbour authorities at the various ports аге in keen com- 
petition with each other to secure the handling of goods for 
the up-country districts, and large developments ure either 
in hand or contemplated. Delagoa Bay is a keen com- 
petitor with Durban, and has taken the lead in the matter 
of electric cranes and Temperley transporters, as recently 
reported in our columns. The question of electric v. hydraulic 
cranes is still a subject of much discussion with the Natal 
Пагроог Board, and the fact of their proposing to send 
their harbour engineer Home, is ample proof of their readi- 
ness to be up to date." Large harbour works are now in 
hand at the head of the bay, and a Bill has recently been 
passed by the House of Assembly authorising the expendi- 
ture of а large sum of money for an electric power station 
on the Bluff in place of the present one. At East London 
the Harbour Board have large extensions in hand, including 
electric cranes, whilst at Cape Town the Harbour Depart- 
ment have a large station for the generation of electricity 
in connection with the docks. 

The railways of South Africa are also not behind-hand in 
the matter of electricity, most of the main line trains being 


‚ во lighted, and the majority of the works along the line have 


generating stations in connection therewith. The electrifica- 
tion of the railway is as yet a suggestion ; the first section 
to be so equipped is most likely the new line recently laid 
,down,. running the length of the Witwatersrand Reef. 
Further north to the Zambesi there are immense possi- 
bilities for electricity works, which we are too modest to 
forecast, but railway electrification seems highly probable, 
and the report of the engineers who are now there preparing 
data as to the available power will be read with much 
interest, i 

This district is, perhaps, the only one we can look to 
where water-power may be made use of on anything like a 
large scale, for the rivers of South Africa generally are very 
unreliable, owing to the lengthy seasons of drought ; some 
which are at times a roaring torrent, being at other times a 
mere trickle. A paper is in course of preparation on the 
available power of the rivers of South Africa, to be read 
next year before the British Association on their visit to 
the Cape. 

In Natal there are but two water-power transmission 
plants, one at the Kearnsey Tea Estates, and the other at the 
Nels Rust Dairy Farm. The Howick Falls, near Pieter- 
maritzburg, have often been referred to by engineers, but 


in the ** dry season” the amount of water is of too limited 
& nature. 

In British Central Africa, the Civil authorities at Zomba 
have a small water-power plant for the lighting of the 
officials’ bungalows, and a concession has lately been obtained 
for the lighting of Nairobi, in British East Africa, by water 
si In the northern parte of the Transvaal, the 

ransvaal Gold Mining Estate at Lydenburg has a three- 
phase water-power plant, and in the Baberton district, Pigs 
Peak, Moodies, and the Sheba Mines are similarly equipped, 
in the latter case the plant being two-phase. In the Cape 
Colony a water-power plant has recently been put down for 
the Cape Orchard Co., at Hex River. 

With the development of the mining industry of the Rand 
and Rhodesia, we may expect large demands for machinery, 
the present tendency being to centralise the electric gene- 
rating stations in the place of many small and scattered 
plants. Good examples of such are at Brakpan and the 
Rand Victoria. Electric haulage has not yet been put into 
use on anything like a large scale, but on the deep level 
mines we are certain to find a field for development. The 
* Village Deep " are just equipping a light tramway, operated 
by electricity, in one of their levels. The applications to 
pumping and coal- cutting are becoming very popular, and 
manufacturers will do well to follow up these matters. "The 
air drill still holds sway, in spite of the great inefficiency of 
transmission from the compressors. The telegraph and tele- 
phone industry is very active just now, many new lines being 
in hand throughout the territories recently annexed, and the 


telephone systems of the older towns are being remodelled 


on the latest ideas, Trunk lines are being run which will put 
Johannesburg in connection with the coast towns and others 
en roule. 

The present must not be thought by any means an 
opportune time for those seeking appointments to throw 
in their lot with South Africa, as there are thousands 
of men of various trades out of employment, the com- 
petition amongst electrical engineers being very keen. As the 
trade of the country improves, and it can only be expected 
to improve gradually, there should be good openings for 
really practical men, such as central station engineers, cable 
jointers, armature winders, linemen, wiremen, &c., though 
in the two latter classes the country seems well stocked. It 
must, however, be borne in mind that the wage is not so 
high as it looks, when the very high cost of living is taken 
into consideration, and one should well consider the matter 
before giving up a Home appointment in favour of one in 
South Africa, 

English manufacturers are at a loss to understand why 
they have not a better footing in the South African 
market, but if the principals established South African 
offices or agencies they would realise the keenness of 
American and Continental competition ; their being directly 
represented would facilitate business far better thau being 
content to bid only for that which passes throngh the 
London houses. In the case of their having agente ap- 
pointed, they should more fully support them by supplying 
the very fullest information and keeping them“ up to date 
in new inventions. Spot quotations" are the order of 
the day, more particularly on the Rand. Between the few 
leading manufacturers directly represented there at present, 
and the local merchants, some of whom import low grade 
material from the cheapest markets, there seems to be an 
unfairness, for invariably the buyers for the various mines 
accept the lowest tender irrespective of quality, and it is to 
the mine owners that we must look for a remedy, euch 
as requiring the consulting engineer of the group to insist 
upon the quality being considered. Often the indents cent 
home are not clearly worded, thus causing delay, and, generally, 
the average British manufacturer will not guarantee an 
adequate sum for his agent’s expenses; the result is that the 
agent devotes himself to the more liberal houses, while the 
American agents, on the other hand, lead one to believe they 
are the heads of their firmsin the matter of spending money. 

With regard to standardising machinery and having a 
plentiful supply of spares, English manufacturers would do 


' well to follow American practice. The local conditions of 


the country should be more closely studied, and greater 
attention should be given to packing, testing and special 
requirements. The freight rates to South Africa are also a 
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severe handicap to England, and the report of the combined 
Governments of South Africa, who are now considering the 
matter of adjustments, will be awaited with great interest. 
It is well known that the American rate is 158. per ton 
cheaper than the British, and this alone is sufficient to show 
why Eugland has not a larger share of the South African 
trade. It is hoped that the Shipping Conference will grant 
the ordinary merchant the same reduction as they have 
already ceded to some of the South African Governments 
and Mining Groups, as, collectively speaking, the ordinary 
merchants represent their largest customers. 

The present Customs Preference of 24 per cent. upon 
Home goods is quite insignificant when dealing with such 
expensive articles as machinery. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING SEPTEMBER 20TH, 1908. WEEK ENDING SEPTEMBER 277TH, 1904. 
Alexandria .. we .. Value 1 Amsterdam. ee .. Value riti 


Amsterdam - . Bombay as eu 

Auckland .. ak s ‚© B0 1 Teleg. mat. 170 

Bombay ee ee x ee 98 Boulogne ee ee ee oe 25 

Buenos Ayro i РР . 267 Bremen ыз - Se s 15 

Caloutta  .. T oe ee 1,269 Buenos Ayres - s . 299 
$9 Teleg. mat. oe oe 990 Caloutta oe Фо ee ee 1,686 

Cape Town .. 301 T Elec. machinery 688 


77 Toleg. mat. . . 1,085 i Teleg. mat. #8 50 
Christchurch iv s a 48 Саре Town 2 Ре А 
Domerara .. es T . 15 Colombo. Elec. machinery .. 41 

eo ee ee ee 2,274 Delagoa Bay e ө» ee 
; Teleg. mat. ee 625 Demerara. Telcg. mat... .. 168 
Durban 


9 
East London ee ee ee 2,219 ee oe ө $ ee 
Fremantie eo [3 0 ee ee 2,310 [IJ Teleg. mat. ee ee 142 
Hong Kong.. is 5 .. 292 East London. Vs es oe 477 
Kobe. Teleg. cable ae . 298 Flushing es ae ari 62 
Lisbon э А Рр .. 481 Fremantle .. is Vs . . 1,276 


Lyttelton | .. 50. Gibraltar. . 544 


i Elec. machinery .. 490 Gothenburg.. a 5% N 
Madras 2а РА ЧЕ T 48 Hamburg. Teleg. mat... ee 980 
Malaga eo ee oe ee 43 Hobart oe ee ee ec 15 
Malte.. si ie es v £5 Hong Kong. vs x b 76 
Melbourne .. 92 ‘it we 0i Lyttelton. э x iis 29 

aris .. we э» е . IW Malta. Teleg. instruments .. 111 
Perth oe oe - ee 148 Melbourne. Elec. machinery. 99 
Port Elizabeth  .. - x 70 "T 152 cwt. teleg. wire 
Rotterdam. Teleg. wire ee 11 Montreal vx e. ce 109 
Bt, Thomas é 2% ae 64 Nagasaki .. oe T ae 84 

ii Submarine cable. 1,812 Odessa T - ae . 166 
Shanghai oe ee ee ee 219 Otago ee oe ee oe oe 28 
Spend ande ЭБ ee - .. 183 Perth. Elec. cable .. 888 
Stockholm. Teleg. wire T 48 n Elec. instruments 96 
Sydney ve - ee .. 506 Shanghai oo ` oo „„ 306 
ji Teleg. mat. es ee 120 RIDERDOEO РР А М -- 30 
Timaru - m .. 870 Stockholm. Submarine cablo.. 1,450 
Val iso ое ee ee ee 16 Sydney ee ee ee ee ‚007 
Wellington .. we ae ee 226 » Elec. cable ie .. 1,284 

10 Teleg. mat. .. „ 666 " Elec. machinery „„ 170 

Yokohama oe ee eo ee 184 Wangan ui ee ee ee LAE J 64 
» 0 Teleg. mat. .. 119 Wellington .. T e 1,356 

i | | T Teleg. mat... . 688 
Yokohama .. ee T .. 592 

Total £18,696 Total ec £16,183 


Foreign Goods Transhipped. 


Durban. Elec. mai. Value £132 Durban. Еос. appar. .. Value £16 
l si Telephones .. ee 479 

Bingapore. Elec. apparatus .. 48 

Sydney. Eleo. lamps ee 110 

„ Eleo. mat. - ee 545 


Total ee £1,198 


Drop Forgings.— Among processes for manufacture of 
the parte of his machines, the American electrical engineer employs 
drop forging to a considerably larger extent than is common in this 
eountry. This ів, no doubt, due partly to tho extreme standardisation 
that obtains in the States, which enables the articles to be made in 
such quantities that the cost of the expensive dies ceasesto be felt; 
and, partly, to the great accuracy of forgings made by the American 
method, in which the dies (instead of being cut away in the ordi- 
рагу fashion) have large contact faces, ensuring a positive thick- 
ness of forging irrespective of the amount of "flash." A few years 
ago Mesers. Thomas Bolton & Bons installed at their Oskamoor 
works, а complete American plant, under an American foreman, and 
have found an increasing demand, especially for commutator bars, 
terminais, and finger tips, in copper and bronze ; and, latterly, turbine 
blades, forged in bard aluminium alloy. The its rid have 
recently added an equipment of forging presses, which is busily 
engaged in the production of rail bonds for electric traction, which 
have previously all imported ; so that traction engineers may 
now not only have the satisfaction of using home-made goods, but 
have the advantage of getting anything special in length or design 
attended to promptly, without the loss of time that would neces- 
sarily be involved in referring such matters abroad. 


Brimsdown.—In our recent article on the Brimedown 
power station, we omitted to mention that the patent glazing 
system of Messrs. Sam Deards, Ltd., was used throughout for the 
glass roofing. 

Russia.—The balance-sheet of the Compagnie Centrale 
d'Blectricité de Moscow for the last financial year shows а loss of 
424,545 roubles, | | 


Curtis Turbines for Japan. — It was recently an- 
nounced that a large contract for Curtis steam turbines for supply- 
ing power toa Japan street railway had been placed with the 
General Electric Oo., of America. Information has just come to 
hand that the Nagoya Electric Light Co.’s plant is to be extended, 
and, for this purpose, the British Thomson-Houston Co., the holders 
of the patent rights of the Curtis turbine for Great Britain ani 
Ireland, inform us that a contract has been placed through the 
Japanerc house of Mitsui & Co., for a 500-xw. Curtis turbine set. 


Electricity in Collieries.— Orders have recently been 
placed with Monté-Callow & Co., for three 40- H. p., four 75-H.P., two 
100-H.r., and three 250-н.р. “ Perfecta" polyphase controllers for 
haulage gear for a South Wales colliery. 


Electric Meters.—The British Westinghouse Co. ask us 
to state that they are determined to uphold their patent rights in 
connection with alternating current meters, and have recently com- 
menced an action against the Ferranti Co. for infringement. The 
case will be heard probably early in the new year. 


Exhibition.—An International Exhibition is to be held 
at Brussels from October 1st to 23rd, at the Salon des Arts and 
Metiers. Letters respecting same shonid be addressed to the Ad- 
ministration Générale, 93, Rue da Midi, 93, Brussels. 


Private Telephones.—Among recent work carried out 
by the National Telephone Oo.’s Contract Department is an installa- 
tion of 24 30-linc Berliner intercommunication lever instruments 
for Mesers. Clement, Talbot’s new motor manufacturing works at 
North Kensington, by which any one department can communicate 
with another; a special intercommunication magncto ringing 
installation for Messrs, Speyer Bros., 7, Lothbury, by means of which 
any point can have exchange line facilities; also, for Messrs. 
Harrod's Stores, Brompton, a metapbone installation in their Town 
Ledger Department, by meaps of which the chief in command is 
d to be in instant communication with any one of the 18 ledger 

erks. 


Strike Settled.— The dispute at Messrs. (Graham, 
Morton & Co.'s works, to which we referred in our last issue, has 
been settled. The union officials refused to recognise the un- 
authorised action of the men in absenting themselves from work, 
and Messrs. Grabam, Morton & Co. undertook to take back as many 
men as they required. Some minor grievances as to checking and 
the question of overtime will now be settled by the firm having 
joined the Employers' Federation. The attitude of the firm is this: 
they refuse to be coerced by the union into employing only union 
men, and maintain their right to perfect freedom to employ whom 
they please, and will have no interference in the management of 
their business. 


Educational Notices.— Queen's College, Belfast.—We 
have received a copy of the regulations for the academic year 
1904-5, with the subjects of lectures and examinations. Prof. M. F. 
Fitzgerald is at the head of the School of Engineering, and 
examinations for scholarships in this subject will be held next 
month. 

City and Guilds of London Inslilute.— The opening ceremony 
of the Central Technical College, Exhibition Road, 3.W., takes 
place on Tuesday afternoon next. The recent changes and 
extensions in the electrical engincering department render 
the laboratories and lecture rooms beyond question the best 
laid out and equipped in London, while the course of study, 
which extends over three years (under Prof. W. E. Ayrton, F. R. B., 
and his chief assistant, Mr. T. Mather, Wh. Sch., F. R. S.), is 
designed to give the student a thorough practical and theoretical 
training in his profession. ' 

The day classes at the Institute’s Finsbury Tochnical College, 
Leonard Street, Е.О., will commence on the same day as at the 
Central, while the evening classes begin on the previous day. The 
courses are shorter than at the Central, being laid out on a less 
ambitious scale, extending over two years only. Prof. Silvanus P. 
Thompson, F. R. S., D. Sc., &c., is the head of the electrical engineer- 
ing department, which is well equipped with experimental appa- 
ratus, &с. 

Glasgow and West of Scotland Technical College.—We have 
received the Calendar for Session 1904-5, of which the frontispiece 
is a view of the magnificent building in course of erection for the 
College; these will be the largest of the kind in Great Britain, and 
will, when fally equipped, have cost £250,000. А portion of them 
will be occupied during the present session, which opened on 
Tuesday last. The Electrical Engineering Department is conducted 
by Prof. M. Maclean, D.Sc., &c., and his assistante. 


Imports of Foreign Electrical Goods and Apparatus. 
— Large quantities of foreign electrical goods and apparatus continue 
to reach this country, the imports during August last being valued 
at £67,766, bringing up the total for tho first cight months of tho 
year to £502,265, as contrasted with only £499,807 in the corre- 
sponding eight months of 1903. 


Trade Announcements.—We understand that Mr. 
Rudolph Grunhut, of 34, Gracechurch Street, E.C., bas been 
appointed sole agent for this country and the Colonics for the 
Regina arc lamp (400 hours). 

Messrs. E. Goosrens, Pope & Co. notify that business develop- 
ments have necessitated their removal to larger premises. The new 
address, to which they removed on September 24th, is 5, Arthur 
Street, New Oxford Street, W. 
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An Automatic Blue-Printing Machine.—We illus 
trate herewith an automatic blue-printing machine, or photo 
copier, for making copies from tracings by electric light: 
It is designed to overcome the difficulty experienced in making very 
long prints, such as are required for railway plans and profiles, 
designs for bridges, ships, and other constructional work. Such 
prints are usually made in sections and joined together, but the 
result is generally unsatisfactory, owing to the diversity of tinta in 
the several sections, and the varying shrinkage of the paper in drying, 
which makes it impossible to obtain continuity of the lines. By the 
present machine, prints may be made in a continuous piece up to 
any desired length, while the feeding of the paper and the tracing, 
the traversing of the lamp across them, and the securing of the 
necessary contactrbetween them, are effected automatically. Th,. 
rate at which the work is passed through the machine is adjustabl > 


through a wide range, to adapt it to tracings of different density, and 
to slow or rapid printing papers, and the whole is driven by a small 
electric motor. While primarily designed for the production of 
long prints, the machine ів found to be equally efficient in printing 
short lengths, which are fed in one after another, so that, while one 
is being printed, another is being taken out or put in. Thus a boy 
can attend to several machines, or, where only one is used, be can 
print and develop at the same time. The machine is being put 
on the market by Mr. Leonard Shaw, of 39, Victoria Street, 
London, 8.W. | 


Fire.—A fire occurred early on Monday morning last, at 
the works of Messrs Hodgson, Wright & Wood, electrical engineers, 
Green Mount, Hanson Lane. The conflagration was caused by the 
overheating of a gas stove, which had been left alight since the 
previous Saturday for the purpose of drying dynamos. The damage 
was very slight indeed. 


Bankruptcy Proceedings.—At the London Bankruptcy 
Court on September 20th, the public examination was held before 
Mr. Registrar Brougham of George Wm. Warner and Arthur Philip 
Boughen, lately trading as Warner & Co., electricians, &c., at 12, 
Holbein Place, Sloane Square, S. W. The debtors failed in July 
with total liabilities £3,939 15s. 7d., of which £2,210 12s. 7d. is 
unsecured, and assets valued at £60 10s. 11d. Questioned by Mr. 
Egerton 8. Grey, Official Receiver, the debtor Warner stated that 
he started business iu 1897 as an electrical engineer in partnership 
with another person at 12, Holbein Place, under the style of Warner 
and Shirley. Their joint capital amounted to £70, of which witness 
intrcduced £50. 
Shirley retiring end receiving £20 for his interest in the business. 
Witness was next joined by Mr. Boughen, but no fresh capital was 
introduced, and the business suffered from want of funds. In June, 
1903, they started speculative building operations at Norbury and 
Southall, but abandoned them in March, 1904, upon an execution 
being levied by a creditor on the plant and material which were 
subsequently sold by tbe Sheriff's officers. The freeholders then 
entered into possession of the unfinished propertics. They con- 
tinued to trade at 12, Holbein Place until April 6th, when they 
closed the business, and on May 13th they returned to the owners 
electrical fittings, ёс, held on eale or return, to the value of £30. 
Witness attributed the firm's failure and insolvency to want of 
capital, to inability to realise their properties and to pressure by 
creditors. On the application of Mr. A. C. Bourner, the trustee, the 
sitting was adjourned to November 1st to enable the debtors to file а 
cash account showing how the loes on the trading returned in 
the deficiency account at £1,809 4s. 8d. was arrived at. 

A receiving order has been made on a creditor's petition against 
Henry Coles, electrical engineer, of 10, York Strect, Swansea. 


Dissolutions and Liquidations.—At the meetings of 
the Bath Electric Manufacturing Co., Ltd., held at Bath on August 
22nd and September 6th, it was resolved to wind up voluntarily for 


That partnership was dissolved in May, 1901, Mr. - 
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the purposes of amalgamation with Н. V. Kramer & Co., of Bath, 
and Movers Drewett & Hood, of Bristol. Mr. A. C. Comley, of 
Albion Chambers, Bristol, is liquidator. р 

Mesars. Barnaby & Oo., Ltd., electrical engineers, of Great College 
Street, Rotherham, are winding up voluntarily, with Mr. H. J. 
Alien, of St. Peter’s Close, Sheffield, as liquidator. 

Messrs. J. Marks and Hugh Clarkson (Marke & Clarkson, elec- 
tricians and electrical engineers, Gothic Arcade, Snow Hill, Birming- 
ham), have dissolved partnership. Debta, ёс, will be attended to 
by J. Marke, who will continue the business. 

Messrs. Procter & Cottrill, Ltd., electrical engineers, Cromford 
Court, Market Street, Manchester, are winding up voluntarily, with 
Mr. H. d. Cantrell, 6, Elm Grove, Weaste, near Manchester, as 
liquidator. 

Messrs. W. H. Bradbury aud James Marsden (Bradbury, Marsden 
and Co., brasefounders and electric light fittings manufacturers, 
Woodcock Street, Birmiogham), have dissolved partnership. Mr. 
Bradbury will attend to debts. | 

Creditors of the Electrical Machinery Developments Со., Ltd., 
must send particulars of their debts to the liquidator, Mr. F. N. 
Lowther, 151, Cannon Street, E.C., by November 19th. 

A meeting of the Marquand Accumulator Co., Ltd., is to be held 
at 12, Mount Stuart Square, Cardiff, on October 31st, to hear an 
account of the winding up from Mr. R. Leyshon, the liquidator. 

A first and final dividend of 4d. in the £ in re the Warrington 
апа District Electric Light and Power Co, Ltd.,is payable on 
October 3rd at 4, Egypt Street, Warrington. 


Book Notices.—4^4 Technological and Scientific Dictionary. 
Part V. Edited by G. Е. Goodchild and C. F. Tweney. London: 
Geo. Newnes, Ltd. 1s. net. 

The Indicator Handbook. Part II.: the Indicator Diagram. By 
С. №. Pickworth, Wh. Sch. Second edition. Manchester: Emmott 
and Оо. 1904. Price 3s, net.—The authoritative position which 
the author of this volume has attained, with to all that 
pertains to indicators, renders it superfluous to praise his work. We 
need only mention that Part II. of the handbook under considera- 
tion deals with the analysis of indicator diegrams and the calcula- 
tions based thereon, and covers not only steam and gas engine 
diagrams, but also diagrams from air compressors, pumps, ammonia 
compression machines, &c. Ia the new edition a description of the 
Mathot explosion and pressure recorder has been embodied, on 
account of its increasing: use in testing internal combustion motors." 
The handbook is indispensable to engineers who have to do with 
the running or testing of heat engines, &c. 

«Тһе Diseases of Electric Machinery: Their Symptoms, Causes, 
and Remedy." Ву C. Kinzbrunner, A. M. I. N. E. London: Harper 
and Bros. 1s. 6d. net. 

“International Telegraph Convention and Service Regulations.” 
1903 Revision (London). In the original French text, with 
English translation. Ву О. E. J. Twisaday and G. R. Neilson. 
" Preliminary Conference at Berlin on Wireless Telegraphy ” 
(August, 1903). Translation of the Procés-Verbaux and Protocole 
Final. By G. R. Neilson. London: The Electrician Printing and 
Publishing Co., Ltd. 6s. net and 85. 6d. net each, respectively. 

“The Story of Wireless Telegraphy.” By Alfred T. Story. 
London: George Newnes, Ltd. 1s. 

“The Physical Review: American Physical Society.” -Vol. xix., 
No. ры, 1904. London and New York: Maomillan and 
Co., Ltd. | 


"T/Oszone et ses Applications Industrielles.” Ву Н. де la Coux. 


Paris: Ch. Dunod. 165 fr. and 16.50 fr. 


For Sale.—Messrs. Percy Huddleston & Co. will, on 
October 5th (next Wednesday), offer a quantity of electrical plant, 
steam engines, tools, &c., for eale by auction at Hammersmith. See 
particulers given among our advertisements to-day. 


Trouble at Trafford Park.—4According to an article 
in the Manchester Daily Dispatch, there has lately been trouble 
among the employés at the British Westinghouse Co.’s works at 
Trafford Park. The trouble is said to have arisen in the machine 
shop, and about а thousand bands were expected to strike toward 
the end of last week, ав а protest against а threatened reduction of 
weges. Inan interview with the general manager, it was explained 
to а representative of our contemporary that slackness of work bad 
made it necessary that the wages should be reduced to the level of 
the district rate. The company would rather do that than close 
down. 


Catalogues and Lists.—A list of Valor” letter-filing 
cabinets has been received from the Vator Co, Lrp., of Bir- 
mingham. 

A small catalogue of several lines of steam engines bas been issued 
by Messrs E. READER & Sons, LTD, of 5, New London Street, 
E.C., and Nottingham. 

The latest sheet issued by Messrs ERNIST F. Moy, Lro , relates 
to their enclosed resistances with perforated steel covers. 

The MxraLLIC JOINTING AND PacgING Со, of Ardrossan, are 
making template stands, work stands, workman's tool and iron 
stands, also service bolt racke. Oirculars dealing with each of there 
separately have jost been published. 

The Hunter ELECTRIO CANDLR Lau Co, LTD, of 77, New- 
man Street, Oxford Street, W., bave sent us a list of their “ Hunta- 
lite " electric candle lamps and holders, which are claimed to be a 
perfect imitation of lighted wax candles. Various stylos of fittings 
with these lamps can be seen at the company's show rooms. 

Tbe ErEcTBRiCAL Co, Lro., of Charing Cross Boad, W. C., bas 
just brought out а new pamphlet in which its continuous current 
motors and-starters are described, also the Æ.G. dynamos and 


Vol. 55. No. 1,401, Ввртюмвив 30, 1904.] THE ELECTRICAL REVIEW. 


587 


motors. Instructions are given for the maintenance and super- 
vision of continuous current machinery, directions forthe use of 
liquid starters, rules for installation of motors and switchgear, also 
fuse and wiring tables. 

A catalogue of arc lamp carbons made by Муѕзвз. HENCKEL AND 
JORDAN, of Baden, near Vienna, has been sent to us by Mr. M. 
Beeck, of 6, Henrietta Stre:t, W C., their sole agent over here. 

Circular No. 106 issued by Mxssns. Siemens Ввоз. & Co., LTD., 
gives fall illustrated particalars of their patent uninterchangeable 
safety fases (E P 1) for currentes up to 10 amperes at 250 volts and 
6 amperes at 500 volts. 

Mr. WX. PaTTRBSON, of Walkergate, Newcastle-on-Tyne, has 
published a new circular relating to his Matchless ” self-lubricating 
dynamo-brushes. 

A new price list of alternating current polyphas» motors has 
reached us from Messrs. Јоннвон & PuirrrPs, of Old Charlton. 
Notes briefly describing the construction of the motors are followed 
by some full particulars of their installation and working. Tables 
of powers, speeds, efficiencies, &c., of motors with short-circuited 
armatures, and with armatures wound for tbe insertion of а starting 
resistance, are printed, and some views of the motors applied to 
driving are included. An abridged list of the motors for mining 
work has also been issued. 

We have received from Mzssas. J. & Н. McLABEN, of Leeds, two 
beautifully illustrated catalogues relating to their steam engines. 
The one on “Traction Engines and Their Uses,” by Mr. John 
McLaren, commences with a description of the firm's works, accom- 
psnied with photographic views thereof, and then proceeds to 
describe thrashing, heavy haulage, and military engines, also 
carriages and wagons, and steam ploughing machinery, winding up 
with some notes on the pioneering work doue in the Colonies by the 
firm. The other catalogue is devoted exclusively to engines for 
electric generating stations, aod is, therefore, the one of more direct 
interest to our readers. Some of the leading types of McLaren 
engines and other plant which have been installed in English elec- 
tricity works are shown by means of faultless balf-tone illustrations. 
At South Shields station all of the plant (3,250 r.H.P.) has been 
entirely engined by Messrs. Mclaren. Тһе firm's open-type, 
medium-speed, triple-expansion engine is described at some length, 
indicator diagrams and governing test tables bsing reprinted. A 
high-speed enclosed triple-expansion engine of 600 1.H P., and one 
of 3,000 r.H.P., are shown, also a set of independent surface con- 
densing plant. Power station engineers will be able to obtain a 
сору of this brochure on application to the Midland Engine Works, 

eds. 
` Circulars of cast and wrought-iron electric light fittings for mine, 
ship, yard, and car-shed use, also single and double-pole main 
switches, have been sent to us by Messrs. J. H. HuMPHREYS AND 
Sons, of Horsedge Electric Works, Oldham. 


LIGHTING AND POWER NOTES. 


Australia.—At the Jumbunna coal mine in Gippsland, a 
40-H. . motor and four 20-H.». motors have been installed for driving 
winches to convey compressed air for working the pneumatic 
machinery used in driving the cutters. The larger unit is coupled 
to two winches, and the smaller ones to one each. The mine is to 
be lit by electricity. 


Caerphilly.—The U.D.C. has appointed Mr. Preece, of 
London, to carry out the E.L. scheme. 


Calcutta, — The Port Commissioners have recently been 
calling for tenders for an electric-power installation at the Kidder- 
pore Docks. "Tenders had to be in by September 15th. 


Cardiff.—At a recent meeting of the Electric Lighting 
Committee, Mr. Ellis, the electrical engineer, reported that up to 
date, £11,318 had been borrowed from the rates, and £9,499 paid 
back, leaving a balance due to the rates of £1,818. Out of the esti- 
mated surplus profit for the current year it was proposed to relieve 
the rates by £3,000, so that at the end of the year the department 
wou'd have actually relieved the rates by £1,200; and also to in- 
crease the reserve fund by £2,232, bringing it up to £4,413. 
This was in addition to paying the loan charges. In reply to Coun- 
cillor Chappell, Mr. Ellis said therc was no practical need for a 
depreciation fuud. The reserve fund would meet any emergency 
that might arise. 


Cleethorpes.—The Council has decided to take over the 
tramways power station of the Grimeby Tramways Co., the price to 
be £17,000. The estimated cost of additional plant, &c., for giving 
an electric supply to the district is £20,000. 


Coventry.— The Corporation has received the sanction of 
the L.G.B. to the borrowing of 430,388 for the extension of the 
electricity works, to ba repaid in 26 years. 


Croydon.—The T.C. has reduced the price of energy on 
the maximum demand system from 7d. and 2d. to 74. and 14d. 


Dartford.—The E.L. accounts for the year ended March 
31st last show a deficiency of £1,619 chargeable on the general dis- 
trict rate. The total expenditure during the year was £2,818, 


— 


leaving on the actual working & gross profit balance of £15 before 
meeting financial charges. 


East Ham.—The L.G.B. is to hold an inquiry into ‘an 
application by the U.D.C. to borrow £10,320 for electric lighting 
purposes. 

Edinburgh.—The result of the last year’s working of the 


Corporation E.L. undertaking, ended May 15th, 1904, is given 
below, together with the tigares for the preceding 12 months:— 


1904. 1908. 
Revenue, private lighting and power ee £105,800 £91,567 
is public lighting .. га oe а 10,101 11,505 
n meter rents and sundries  .. 55 278 293 
£116,179 £108,865 : 
Total working oost, including public lighting.. 443, 521 441.210 5 
Interest ° е ee ee в ег ee ee £20,638 £920,161 = | 
Sinking fund. s is ‘<a ae £28,028 £47,492 > 1 
Profit balance on year’s working. i .. 223,907 £l4os3 ЖИИ 
Inolusive average price obtained per unit .. 2:029 2757) э 
Total works cost per unit .. vs oe ee 985 1˙1 » 
Total number of units sold.. E . . 10,601,965 8.995, NON ~ (0 
Total capital expended е ss . £845,887 £800,910 77 


Fochabers, N.B.—In consequence of the Duke of 
Richmond installing plant to supply electricity to Gordon Castle, 
the inhabitaots, on the recommendation of the Bellie P.C., decided 
to petition forasupply to the township. It is now intimated 
that if 950 lamps are required, his Grace will supply energy at 4s. 
per 16 с.р. per annum, plus 1s. per lamp for interest on cost of 
installing. 


Foots Cray.—The financial statement recently presented 
to the U.D.C., included £300 received in respect of the sale of the 
E.L. prov. order. 


Germany.—The municipal authorities of Marburg have 
decided on the establishment of an electric generating station in the 
town. 


Hawick.—At the adjourned Valuation Appeal Court of 
the burgh, Mr. Scott, the assessor, intimated, in reference to the 
request of the Urban Electric Supply Co., that the valuation should 
be reduced from £1,316 to £421, that he bad been in communication 
with the company's agent, and it had been mutually agreed to fix 
the abnual value at £800. This arrangement will remain in force 
for three years, by which time it is expected that assessors and 
electric companies throughout Scotland will have arrived at a uni- 
form basis of valuation. 


Hull.—The North-Eastern Railway Co. has applied to 
the Corporation for a supply of energy to light Paragon Station, 
the number of lamps being 222 16-с.р., and also for power for 
signal working. 


India.— According to the Advocate of India, experiments 
are to be made in Simla as to employing electric motors to 
replace coolie labour for propelling jinrickshaws. 


Leeds.—A stack of coal stored at the electricity works, 
Whitehall Road, was discovered to be on fire on the night of 20th 
inst. The outbreak was due to spontaneous combustion, the coal 
having been stored in a wet condition, and the firemen had great 
difficulty in dealing with it. The store consisted of about 1,000 tons, 
and was housed over the boilers. 


Leicester.—The electric lighting accounts for the work- 
ing of the department for the half-year ended Junc 30th last, show 
a profit, after deducting interost on capital account, of £5,792 ; from 
this amount, £: 221 has been allocated to sinking fund, leaving a 
net protit of £2,571. 


London.—Srernry.--The L. C. C. ure to be asked to 
advance £20,000 for the eastern extension of the electricity undcr- 
taking, and £3,960 fc- electric meters. 

BATTEBSEA.—The experimental public electric lighting by the 
B.C. in Lombard Road and Vicarage Road is to be made permanent, 
but 4-ampere Nernst lamps are to be substituted for the other 
lamps; also four additional lamps are to be fixed. The public 
lighting by electricity of the Shaftesbury and Beaufoy Estates is to 
be completed at an estimated cost of £447. 

MARYLELBONE.— Part of the properties required for the generating 
station, it is stated, have been purchased by the В.О., but there still 
remain some outstanding questions as to the title to some of the 
property forming part of the undertaking, in consequence of which 
the B. of T. has not yet fixed the date of commencement. It has 
been decided to press the Board on this question. 

A fire occurred at the Metropolitan Electric Supply Oo.'s Tower 
Street, W.C., sub-station at 10.15 am. on the 24th inst., through the 
short-circuiting of copper strip laid ia compound, the strip leading 
up to the p.c. switchboard. quantities of gas poured off 
the compound owing to the heat, and fired, destroying the whole of 
the p.c. Ferranti switchboard and some other boards. The copper 
strip bent in all directions owing to the heat, and short-circuited 
the L.T. bue-bars. The fire was extinguished at 10.45 a.m., and the 
supply was restored by 12:50 noon. "The station itself is of prac- 
tically fireproof construction, and, but for the firing of the com- 
pound, the damage would have been slight. 


Mexbro'.—At a recent meeting of the U. D. C., a petition 
asking for a reduction of price to private consumers was under con- 
sideration, and was adjourned for the Electricity Committeo's 
consideration. The balance-sheet of the electricity undertaking 
shows а gross profit of £901, as against £380 for the 10 months’ 
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working in 1903. After meeting financial charges, a deficit of £340 
remains, as compared with £179 in the previous period. The latter 
amount, it should be stated, was the balance of an original deficit of 


£720, which was partly covered by damages received from con- 
tractors. 


Ormskirk.—The Board of Guardians has decided to 
install E. L. plant at the Workhouse, at an estimated cost of £3,100. 


A company had offered a supply of energy at 4d. per unit for 
lighting and 14d. for power. 


Pembroke (Co. Dublin),—The L.G.B. has refused to 
extend the period allowed for repayment of the Council's E.L. loan 
of £25,000 from 27 to 37 years. The clerk stated that he had 
received a letter from Mr. Hammond, stating that the Board has 
sanctioned an extension in the case of the Dublin Corporation. A 


deputation was appointed to wait on the L.G.B. in regard to the 
matter. 


Southend-on-Sea.— Тһе T.C. has decided to apply to 
the L.G.B. for a loan of £56,000 for extensions of plant and build- 
ings at the electricity works. The additional plant would com- 
prise three steam dynamos, four boilers, an eoonomiser, auxiliary 
machinery, mains, and services. 


Stourbridge.—The U.D.C. has approved an agreement 
with the Midland Electric Corporation for Power Distribution for a 
supply of electricity to the district. 


Sydney, N.S.W.—At a recent Council meeting, it was 
stated that the plant at present installed had а normal capacity of 
1,080 KW. Applications had been received for 282 Kw. of motors, 
37 kw. атс lamps, 169 xw. incandescent lamps, 210 xw. street 
lighting, and 180 Kw. for the Town Hall lighting, making а total of 
878 Kw. applied for. | | 


Tewkesbury.—The Т.С. has decided to apply for a prov. 
order for E.L. 


Walthamstow.—The electrical engineer reported оп 
23rd inst. that the total works costs for the 12 months ended March 
last amounted to £4,663; interest, £3,003; sinking fund, £2,505. 
Satisfactory progress is being made with the erection of the new 
tramway plant. | 


West Ham.—The borough treasurer has submitted a 
statement as follows, showing the financial resulte of the electricity 
undertaking:—Year ending March, 1899 (three months’ supply), 
deficiency, £1,124; year ending March, 1900, profit, £196; year 
ending March, 1901, deficiency, £2,492; year ending March, 1902, 
profit, £1,125; year ending March, 1923, profit, £1,624; year ending 
March, 1904, deficienoy, 43,788; net deficiency to March, 1904, 
£4,459. Не estimated that on the 12 months to March, 1905, there 
would ba a probable further deficiency of £3,400. This would have 
to be met by the general rates, but he estimated that the tramway 
revenue for the year would be so good that out of it, 48, 000 would 
be available for the relief of the rates. The whole of the last issue 
of £500,000 Corporation stock has been subscribed, and £97,889 1s. 6d. 
is available for the electric light undertaking. 


Weymouth.—The Corporation E.L. undertaking was 


inaugurated on 26th inst., a banquet being afterwards held at the 
Hotel Burdon.  ' 


Willesden.—The U.D.C. on Tuesday received a state- 
ment of receipts and expenditure of the E.L. undertaking for the 
first complete year of working. The expenditure included £8,363, 
the principal items of which were: repayments of loan raised for 
gub-stations and mains, £2,787; generation of electricity to Feb- 
ruary 8th, 1904, £1,607; purchase of electricity ia balk from 
February 8th, 1904, to date, £1,478; other expenses, including 
public lamps, £2,462. The receipts were £8,549, the principal 
items being: private consumers, £5,362; public lighting, £2,821; 


rent of meters, £200. After allowing for bad debts, there remains. 


a balance on the year's workiag of £177. 

The Committee, after consideration, has decided to adhere to the 
maximum demand system of charging, consumers’ average price 
working out at 374d. per unit. An alternative scale is to be allowed 
for power supply, the charge to be on the “two-rate meter” 
system of 134. and 4d. per unit. A discount of 5 per cent. is also 
to be in future allowed off all consumers’ accounts which are 


promptly settled. Mains extensions, at a cost of £782, have been 
sanctioned. 


Wolstanton and Burslem.— The Board of Guardians 
has engaged Mr. Ashton Bremner, A. M. I. E. E., to prepare an E. L. 


scheme for the Workhouse, and to carry it out at 5 per cent. upon 
the total cost. : 


Zeehan (Tasmania.)—The Town Board has entered into 
а further agreement with the Electric Lighting Co. for lighting the 
streets, the price being 3s. 4d. per week per 32-c.P. lamp. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.— Very strong efforts are being made to secure 
the contract for the reconstruction of the system to some local firm 


in order to prevent the importation of labour; this is in view of 
the great depression in all business and trades about the city. 


Birmingham.—The Tramways Committee on Tuesday 
inspected Mr. Baker's arrangement for covered tops, and gave 
instructions for a car во fitted to be put on the road for trials. They 
also received the petition in opposition to the Harborne Road route, 
and decided to inquire iuto the matter before ding farther. It 
ів stated in this petition that the result of a canvass of the district 
showed an opposition majority of about 2 to 1. 

A start has now been made with the foundations of the new 
generating station for tramway power supply. 


Bary.—The last section of the Corporation tramways— 
the line to Tottington—was inspected last Saturday by Major 
Pringle, for the Board of Trade, and is now open for traffic. There 
is only a 2-mile break in the through tramway communication 
between Bary and Liverpool. 


Continental Notes.—It is stated that the Ganz and 
Finzi systems of alternating-current traction will shortly be the 
subject of competitive trials on the Valtellina branch of the Adriatic 
Railway. One of the electric motor-cars of the Bologne-Modena 
branch of the railway will be transformed by replacing the experi- 
mental storage battery equipment by a single-phase alternating- 
current equipment designed by Finzi. Four single-phase geared 
motors of 100 н.р. each will form the equipment, wound for 
200/400 volts. Step-down transformers will redace the line voltage 
from 3,000. Only one phase of the Valtellina line will be used by 
the Finzi car. The maximam speed of the car will be 72 kilo- 
metres per hour, and trains of 100 tons will be hauled. As is well 
known, the storage battery cars of the Milan-Monza line have been 
withdrawn from service, after trials extending over four years. 

Oa the Valtellina line are also to be run three new locomotives 

with three-phase equipment, recently delivered by the Gans Co. 
The extension of this plant indicates that the line has achieved а 
certain success, апа it is believed that it has given better resulte 
than its builders had hoped for. 
' A convention is about to be sigaed between France and Spain 
relative to the construction of three light railway lines across the 
Pyrenees, uniting the two countries. The difficulties of execution 
of these plans are well known, and the ten years given for the con- 
struction of the lines is not excessive, bearing in mind that the 
Pyrenees rank with the Alps in the numerous natural obstructions 
to the realisation of the scheme. 

A Brown-Boveri-Parsons turbo-alternator of 300 Kw. 3,000 volts 
has been ordered for a new elevator at Marly (France). Thia firm 
has succeeded in placing several important orders recently for ite 
turbine groups in French territory. Two Curtis turbines will 
shortly make an appearance at Nice, each of 800 xw. output, 10,000 
volts. 

In view of the very unsatisfactory state of the majority of the 
Btreet traction companies iu Paris and district, especially of the 
omnibus companies and the tramways, a commission has been 
appointed by the Paris Municipality and the Seine General Council, 
consisting of the chief engineer entrusted with the super vision of 
traction’ affairs and a numerous staff, which will proceed on an 
extended visit to the chief cities of Europe, and thence to the 
United States, where the conditions affecting tramway interests 
will be investigated. The concession for a number of omnibus and 
tramway lines, especially those owned by the Compagnie Générale 
des Omnibus, will expire in less than five years hence, but the re- 
consideration of the whole situation, made neccssary by the lapsing 
of the concessions, has been hastened by the opening of the first 
two lines of the Paris Metropolitan Railway, and the line No. 3, to 
be partly inaugurated next month. 

With the same length of line in service as in 1903, the Metro- 
politan Railway Co. has carried, over its 24 kilometres in service, 
up to September 20th, 1904, over 80,000,000 passengers, with 
14,000,000 fr. receipts. This is an increase over the same period of 
1903 of some 6,550,000 passengers and 1,200,000 fr. receipte. With 
the opening of line 3, it is expected that these figures will show а 
very great increase. 


Perth (W.A.).—The Australian Mining Standard says 
that the Perth Electric Tramways, Ltd., has commenced the con- 
struction of two new loops and other track additions. The material 
has been ordered in London. The company will introduce fresh 
power plant, including а 300-H. . engine and generator, and a boiler 
of 250 H.P. To further increase the capacity of the generating 
machinery, a complete condensing plant for 1,000 н.р. is to be in- 
stalled. It is proposed to erect & new stack 150 ft. high, with 
an internal diameter 7 ft., a cooling tower 70 ft. high, to double the 
size of the car-barn, and to carry out numerous minor improvements 
to meet the increased demands of the service. 


Stockport.—The negotiations between the Stockport 
Corporation and the Stockport and Hazel Grove Tramways Co. for 
the purchase of the company's undertaking were re-opened a week 
ortwo ago, and it is now aunounced that terms have been agreed 
upon. The company has accepted an offer of £24,000.° The 
Stockport Council has ratified the agreement; and so soon as the 
company's shareholders have signified their assent, steps will be 
taken to electrify the 4 or 5 miles of tramway line between Stock- 
port and Hazel Grove at а cost of something like £70,000. It will 
be one of the most important routes іп the Stockport district. 


(Continued on page 543.) 
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ELECTRIC TRACTION IN MANDALAY. 


A FEW weeks аро a short announcement was published in 
the ELECTRICAL REVIEW relating to the opening of an 
electric tramway system in Mandalay by the Lieutenant- 
Governor of Burma, Sir Hugh Barnes, K.C.S.I., K.C.V.O. 
The system has now been in successful operation for the last 
two months, and in view of the fact that Mandalay is the 
first city in Burma to adopt the very latest mode of transit, 
in the shape of electric cars in place of horse traction, a 
brief description of the RE: will no doubt be of 
interest. 

The Mandalay Electric Co. was floated in London in 
October, 1902, mu а аны of £200,000. Actual work 


Court House, where the legal business of the city and dis- 
trict is transacted daily; a certain number of citizens will 
always desire to resort to this quarter, and will doubtless 
use the tramways for that purpose. 

The tramways have a route length of seven miles, double 
track throughout, and therefore equal, exclusive of cross- 
over roads, approximately 14 miles of single track. The 
rails are in accordance with standard tramway practice, 
6 in. deep, with a 1} in. groove; they are laid to a gauge of 
3 ft. 6 in., in 45-ft. lengths, with a proportion of shorter 
lengths to allow for piecing-in and closures. The rails are 
double spiked to hardwood sleepers, which are spaced at 
2 ft. 9 in. centres, the whole being laid on a ballasted bed ; 


the road surface is made up with macadam in the ordinary 


Уп OF THE GENERATING PLANT. 


was commenced in December of the same year by the con- 
tractors, Messrs. Dick, Kerr & Co., Ltd., and within the 
short space of a year and a half the first car was moved by 
electrical power on June 17th, 1904. The centre of the 
tramway system has been wisely placed at the new Zegyo 
Bazaar, on which the municipality is spending a large sum of 
money ; this promises to be, when finished, the largest 
bazaar of its kind in the East, and a position that will 
become a centre of attraction to the Burmese from all parts 
of the city. From the Zegyo Bazaar the tramways radiate 
in three branches. One leads to the shore, where the 
Irawaddy Flotilla Co.’s steamers embark their passengers, 
and so will cater for the travelling public. The second runs 
to the Arakan Pagoda, and will serve the suburbs which 
cluster round that famous shrine. The third leads to the 


way. The joints are of the plain T and are secured with 
gix-holed fish-plates, and double-bonded with two 0000 B. & S. 
Neptune pin bonds, the usual croes and inter-track bonds 
being provided. 

The overhead equipment is constructed on the span- wire 
system, a double line of trolley wire being used throughout. 
The standards are made of solid-drawn, weldless steel tubes, 
and have an overall length of 28 fl.; they are set 6 ft. deep 
below the upper surface of the rails, the excavation being then 
entirely filled with concrete. The trolley wires consist of 
hard-drawn copper 364 in. in diameter, with a breaking 
strain of 23 tons per square inch. Section insulators are 
provided, so that each half-mile of trolley wire can be con- 
trolled separately if required. Lightning arresters of the 


Garton Daniel type have been provided at every half-mile. 
F 
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The feeder sys- 
tem, which is a 
somewhat elaborate 
one for an eastern 
tramway, consists 
of solid soft-drawn 
copper wire, carried 
оп special high 
resistance toggle 
clamp insulators, 
which are in turn 
bolted to substantial 
malleable iron 
brackets attached 
to the poles. 

At several points 
along the route of 
the tramways these 
feeders are tapped 
by insulated cables, 
which are connected 
to the main feeder 
switches in switch 
pillars fixed on the 
side-walk, in a 
manner similar to 
that which is fol- 
lowed in the case 
of underground 
feeders. 

The rolling stock 
consists of 24 electric motor-cars of the 
single-deck, open, cross-bench type; 
these have all the latest improvements, 
and were built for Messra. Dick, Kerr 
and Co., Ltd., by the Electric Railway 
and Tramway Carriage Works, Ltd., 
Preston. Special care has been taken 
in designing the cars to ensure the inter- 
changeability of all the important parts 
entering into the construction of the 
rolling stock ; the car bodies are 35 ft. 
44 in. in length, and about 6 ft. wice, 
and are designed to provide seating 
accommodation for 48 passengers. 'Гһе 
floor frames are built of well-seasoned 
teak, in combination with steel sections 
of such members and sizes as to ensure 
maximum strength and minimum weight. 
Openings are arranged in the frame over 
the motors to afford convenient access 
to the commutator and brushes, and to al 
bearings requiring frequeot inspection 
and oiling. The platform floor frames 
are formed of teak timbers extending 
under the main floor frame as far as 
possible without interfering with the 
clearance of the tracks, and project 


Mam BwITCHBOARD. 


out from each end aill 8 ft. to: provide 
room for the brake ghaft and controllers. 
Teak end bars are gecured to the outaide 
ends of these timbers, forming sills to 
which the platform dashes and the 
entrance steps are secured, To prevent 
the car from sagging, a substantial truss 
is provided, supported in the centre by 
two wrought-iron standards. Storm 
curtains are provided for each side 
entrance of the car, sliding in grooves 
between the posts Each car is provided 
with two circuits of 100-volt incan- 
descent lamps, with change-over switches 
for putting one or the other headlight 
in circuit. | 

The trucks upon which the cars are 
mounted are of the Brush Oo.’s single 
type, suitably built to support the car 
bodies and to receive the motors end 
gearing. The cars are fitted with a com- 
plete set of electrical equipments, each 
set consisting of 
two of the well- 
known Dick, Kerr 
standard 25 В. 
traction motors, 
capo ble of deliver- 
ing approximately 
28 H. P., the tem- 
perature of the 
various parts hol 
exceeding 75°! C. 
after running . at 
full-load for one 
hour. The con- 
trollers supplied 
with the electrical 
equipments are of 
the same firm's 
standard D. B. I. 
form “О” type, 
specially arranged 
with resistances for 
emergency braking, 
operated by the 
driving handle. 

The power house 
has been ereoted on 
the company's site 
in 78th Street, to- 
gether with the 


necessary offices, 


ix 


CAB-SHED AND POWER StaTION. — 


“i VoL 55. No, 1,402, Szermwsza 90, 1904.) THE ELECTRICAL REVIEW. 


541 


car-shed and repair shops. The steam plant consists of three 
Babcock and Wilcox water-tube boilers, built for a working frame. 


pressure of 160 lbs. 
per sq. in., and 
each provided with 
а steam superheater 
and all the usual 
accessories ; a water 
storage tank with a 
capacity of 20,000 
gallons of water; a 
fuel economiser ; 
and two double- 
acting single- 
eylinder feed pumps, 
each capable of de- 
livering 2,000 gals. 
of water per hour. 
The engines, 
which are three in 
number, are of the 
well-known ©“ Bel- 
compound 
two-crank type, 
mounted оп bed- 


CAR AT Court HousE TERMINUS. 


Lizut.-GOVERNOR’S CAR EN ROUTE TO THE SHORE TERMINUS. 


plates extended to take the direct- 
coupled generators; each engine is fitted 
with. a heavy fly-wheel and steam 
separator, and is capable of giving a 
normal output of 300 B. H. P. when running 
at 400 revolutions per minute, non- 
condensing, with steam at a pressure of 
155 lbs. per sq. in. at the stop valve. 
The electrical plant consists of three 
direct-current compound-wound genera- 
tors, the output of each generator being 
200 Kw. when running at 400 revolu- 
tions per minute, and they are designed 
to give an overload of 20 per cent. for 
2) hours, with a moderate rise of tem- 
perature ; the current is generated at a 
voltage of 500—550. The generators 
are in every respect in accordance with 
the standard practice of Messrs. Dick, 
Kerr & Co., Ltd., the magnet frames 
being of cast-iron, and the pole-pieces of 
laminated steel cast into the magnet 
frame; the commutation is sparkless at 
all loads, and the field windings are so 
arranged as to givea 10 per cent. rise in 
the E.M.F. from no-load to full-load. 


The switchboard was built by Messrs. Dick, Kerr & Co., 
Ltd., and consists of nine black enamelled slate panels, 


1j in. thick, each supported, independently, on an iron 
The board consists of- three generator panels, four 


feeder panels, one 
station lighting, and 
one B. O. T. panel. 

Each generator 
panel is provided 
with two single-pole 
switches; one equal- 
ising switch; one 
shunt field rheostat ; 
one field switch with 
resistance and pilot 
lamp; one main 
ammeter; and an 
automatic  circuit- 
breaker with mag- 
netic blow-out. 

Each feeder panel 
is provided with one 
main single - pole 
switch ; one auto- 
matic circuit- 
breaker; and one 
ammeter. 

; The testing panel has mounted on it all 
the necessary instruments and switches for 
measuring and recording the leakage taking 
place ; also a recording voltmeter for record- 
ing the difference in potential between the 
terminus ends of the rails and the negative 
bus-bar. The station circuit panel is 
equipped with all the necessary switches and 
fuses, together with ammeters required for 
the station lighting and motor circuits. 

One of Messrs. Higginbottom & Man- 
nock's 10-ton travelling cranes for a span 
of 384 ft., with a lift of 20 ft., has been 
erected in the engine room; the various 
motions are worked by chains from the 
engine room floor. 

The contractors for the whole of the work 
and plant were the well-known firm of 
Messrs. Dick, Kerr & Co., Ltd., represented 
in Mandalay by Mr. T. Williamson ; thesub- 
contractors were Messrs. Nahapiet & Mar- 
tin, of Rangoon. The consulting engineers 
for the work were Messrs. Kincaid, Waller, 
Manville & Dawson, of Westminster, who 
prepared the detailed plans and specifica- 
tions, and were represented in Mandalay by 


PyaGy! TERMINUS AND ARAKAN PAGODA. 


Mr. E. Sellon. 
superintendence of Mr. Griffin and Mr. A. C. Morgan. 


The local work was carried out under the able 
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THE ELECTRICAL PLANT AT BATIGNOLLES 
RAILWAY STATION. 


THE Compagnie des Chemins de fer de l'Ouest, recently put 
into operation at the Batignolles railway station, near Paris, 
an electric sub-station intended for 
supplying power and light to the urban 
and suburban goods stations and the 
Clichy-Levallois passenger and goods 
station, the engine depot, the Batig- 
nolles and the Levallois workshops. 

The greater part of the electric 
material of this station, transforming 
5,000 volts alternating current into 500 
volts direct current, has been supplied by 
the Société Anonyme Westinghouse. It 
includes two motor-generator sets, each 
consisting of a three-phase asynchronous 
motor of 850 н.р. at 5,000 volts and 
25 cycles, without any special starting 
device, that drives a 600-kw. dynamo 
at 500 volts D.C., running at the 
speed of 295 r.p.m. Опе of these 
sets has already been installed, while 
the other will be taken into use 
shortly. There is also one. set con-. 
sisting of a 440-н.р. three-phase asyn- 
chronous motor at 5,000 volts. and 
25 periods, which drives a 300-K W. 
500-volt generator, running at 365 
r. pm.; and a Tudor . accumulator 
battery of 1,000 ampere-hours has 
been added, with a view to securing 
continuity of service during any disturbance that might 
occur in the high pressure line. \ 

The distribution of energy is effected on the three-wire 
system, the working of the station being so regulated as to 
give at the places of utilisation 220 volts on each side of 
the neutral wire, which is connected to earth. 

The station is fitted with a 100-Kw. balancing set run- 


WESTINGHOUSE THREE-PHASE MoTOR-GENEBATOR. 


ning at a speed of 550 r.p.m., consisting of two rigidly- 
coupled generators, excited from the opposite sides of the 
system. 

For starting the two 600 and 300-kw. sets, there have 


been provided two auxiliary sets, each consisting of а three- . 


phase 40-H.P. asynchronous motor at 220 volts, which is 
started up on 110 volts, supplied from the terminals of a 


single-phase oil transformer, having two connections 
on the secondary windings, so as to enable either 220 
or 110 alternating volts to be obtained at will. This 
motor drives a 30-Kw. generator at 500 volts, supplying 
either separately, or in parallel with the dynamo of the 
second set, the current required for the starting of the big units, 


100-kw. BALANCER AND 15-kw. BOOSTER. 


and, if necessary, for their separate excitation. In order 
to maintain the voltage of the principal machines ‘constant, 
irrespective of the load of the system, the Westinghouse Co. 
has provided a regulating shunt, allowing of any desired 
proportion of the total current being made to pass through 
the compound winding of the exciting dynamo. 

The charging of the battery is effected by means of the 
600 and 300 xw. generators. For 
charging the battery end cells there 
have, however, been installed two 
booster sets consisting each of ап 
asynchronous motor, fed from two 
single-phase Westinghouse oil trans- 
formers (5,000 : 100 volts) and coupled 
to a Westinghouse booster dynamo 


generating 15 Kw. at 110 volts and 750 
r.p.m. 7 13 і 

Ву means of а special device, 
either of the two battery ends may 
be charged from one of these booster 
groups. | | 

The Société Anonyme Westinghouse 
has supplied also all the switchboards 
necessary for controlling the above 
machines, as follows :—A high pressure 
main switchboard, including a high 
pressure feeder panel, on which are 
arranged two oil switches, one watt-hour 
meter, two ammeters, one voltmeter, an 
automatic main circuit-breaker, and oil 
switch, controlling the 850 and 440 n.r. 
asynchronous motors; a high pressuré 
secondary switchboard, bearing four auto- 
matic oil circuit-breakers of the new 
Westinghouse type, controlling the four 
singlé-phase transformer groups, feeding 
the two exciting sets and the booster 
sets; a low pressure main switchboard, 
including three panels on which all starting 
devices are arranged, two panels for controlling the 600-Kw. 
generators, one panel for controlling the 300-Kw. generator, 
one for operating the balancing machines, and a reserve 
panel; and a switchboard for controlling the feeders, divided 
into five panels, corresponding to the five localities to be 
supplied with current, controlling instruments, both for the 
power and lighting circuits, being installed on each of these. 
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TRAMWAY#AND RAILWAY NOTES. с 


(Continued from page 538.) 


Bury and Rochdale.— Payment of the purchase money 
in respect of the Bary, Rochdale and Oldham Steam Tramways 
Co.'s undertaking has been allocated to the different local autho- 
rities. The total amount awarded by the arbitrator was £162,675. 
It is payable as follows:—By Rochdale and Wardle, £70,320; 
Littleborough, £7,034; Royton, £15,544; Heywood, £20,437; 
Bury, £38,442 ; Tottington, £4,192 ; Unsworth, £3,017 ; and Whitc- 
field, £3,620. The whole of the acquired undertaking is to 
be converted for electric traction. A provisional agreement has 
been arrived at by the local authorities for the working of the 
traffic. At a conference last week, a proposal by Heywood that 
each shall reconstruct, electrically equip, and maintain the lines in 
its own borough was accepted. The Corporations of Rochdale and 
Bary are to have running powers over the Heywood lines, crediting 
Heywood with the fares taken over its section,. minus а certain 
proportion for working expenses—esy, 5d. per car-mile. This will 
form the working basis, but details are left for future arrangement. 
The agreement removes what threatened to be & deadlock. 


Glasgow.—The Tramway Committee has approved of a 
large number ot vxtensions of the system. The matter came up 
in а report by the genera] manager, Mr. John Young, who suggested 
17 extensions, varying in length from 4 mile to 4} miles; but recom- 
mended tbat in the meantime power should only be asked from 
Parliament to construct sections totalling out to 178 miles. In the 
course of his report, Mr. Young stated that the Committee knew 
from experience that much could be done by way of tramway 
extension with electric traction, which could not te undertaken 
with horse traction, and, in his opinion, no such opportune time as 
the present would again occur for obtaining powers for laying down 
а sufficiently wide and satisfactory scheme of extensions. As to 
his recommendations, the general manager remarked that in 
designing and equipping the Pinkston power station, these 
extensions were fully anticipated and previded for, so that the cost 
of power for running the cars on the proposed extensions, would 
practically amount to only the expenditure on extra coal and wages, 
which would be under one-third of a penny per car-mile. It could 
not be expected that the extensions now indicated as necessary or 
desirable for the convenience of the community, could be as 
remunerative as the existing tramways occupying all the very beat 
thoroughfares. But under all the circamstances, he had no doubt 
whatever that taken as part of the general system, they would prove 
satisfactory in every respect. The sub-committee on extensions 
approved of Mr. Young's recommendations. On being submitted to 
the general committee, however, they gave rise to а long general 
discussion which, at times, was of а stormy nature. One member, 
supported by six others, endeavoured, with no success, to get the 
Committee to agree to give а statement asto how the present exten- 
sions beyond the city were paying. Ultimately tbe meeting 
adjourned without considering the Baillieston, Uddingston, and 
Barrbead sections, At the resumption of the meeting, extensions 
Nos. 1to 9 were unanimously approved, the remainder being passed 
on a note. The extensions come before a general meeting of the 
Т.С. for ratification on Thursday, October 6th. 


Handsworth.— An end of the dispute between the 
U.D.C. and the South Staffordshire (Lessee) Со., Ltd, has been 
arrived at. The terms of payment ав to rent, &c,, have been amic- 
ably adjusted by the Council agreeing to pay half the cost of relay- 
ing the roadway. The agreement was to be signed this week, and it 
was expected that trams would be running ín the district by the 
30th inet. (to-day). 


Liverpool.—The scheme for censtructing a double line 
of tramways in Edge Lane, and for widening the thoroughfare to 
properly admit of tbe construction of the lines, has been set aside 
by the Tramways, Estate, and Health Committee, owing to the 
heavy estimated cost of the work, £112,000. The decieion does not 
affect an alternative scheme for providing a single line of tram- 
ways in Edge Lane. This scheme is likely to be carried out. 


London.— West Ham.—The B. C. has resolved to apply 
to the B. of T. for sanction to borrow £58,500 for tramway elec- 
trification. Out of the issue of £500,000 Corporation stock, which 
bas been wholly subscribed, the borough treasurer stated recently 
that £127,254 was available for the tramway undertaking. Plans 
for the electrification of the new routes have been approved, and 
directions were given for the preparation of specifications for 35 
new cars. The Harvey patent signalling apparatus, fixed a ehort 
time ago, is to be retained, and another set is to be purchased for use 
in Upton Lane. 


Newcastle-on-Tyne.—There has just been issued to the 
members of the Corporation Tramways Committee a report as to 
the preparation of estimatcs and as to a depreciation fund, and, in 
regard to the latter, there are embodied reports of the general 
manager of the tramweys (Mr. Le Rossignol) and the city engineer 
(Mr. Fred Edge). Thesummary of Mr. Roseignol's statement shows 
that the total depreciation going on ір the present electrical equip- 
ment is at the rate of £14,898 per annum. In eight years, which 
Mr. Rossignol estimates is the average life of the greater part of 
the items enumerated, this will amount to £119,184, and this can 
be met by Jaying aside yearly out of revenue £12,700, and allowing 
it to accumulate at compound interest at 34 per cent. Mr. Edge 
estimates that the depreciation in the permanent way can be met by 
laying aside £12,000. This makes £24,700, and applies ito the 
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present total expenditure of £889,779, and will have to be increased 
as the capital expenditure increases. The estimate for the year 
ending March 25th, 1905, is appended, and recommends the forma- 
tion of a renewal fund, and that last year's surplus should go to form 
the nucleus of same. The principal figures of the estimate are as 
follows:—Car-mileage, 4,600,000; total receipts, £206,400; ex- 
penses, £70,910; stores, £89,085; maintenance, £31,830; sundries, 
£18,210; total expenditure, £139,125. 


Swindon. — The opening of the Corporation tiam- 
ways took place on the 2nd inst. On the invitation of the 
mayor, a considerable company partook of luncheon, and subse- 
quently boarded special cars, which conveyed them to the Town 
Hall, where the opening ceremony was performed by the mayor. А 
tour of the newly-opcned routes, followed bya reception by the 
mayor and mayoress at the Town Hall, completed the day's pro- 
gramme. The new routes comprise some 34 miles; 1,460 yards 
being double track. The gauge of the track ie3 ft. 6 in., and 105-1b. 
rails, with Anchor type joints have been employed in its construc- 
tion. The special work, points, crossings, &c., wassupplied by Messrs. 
Hadfield, and is of their special manganese steel. The work haa 
necessitated л considerable amount of street widening and recon- 
struction. The overhead work is mostly of bracket-arm type, a 
double trolley wire being employed throughout. The contractors 
forthe permanent way and overhead work were Mesers. J. G. White 
and Co. Seven cars of the double-deck single-truck type, 
with seating accommodation for 48 persons, bave been supplied by 
Messrs. Dick, Kerr & Co. Their electrical equipment com- 
prises two 35-н р. motors and Westinghouse-Newall magnetic 
brakes; Tidswell's patent lifeguards also being fitted. Car-sheds, 
containing three tracks, and repair shops, have been provided in 
the Manchester Road. The traction feeder cables bave been 
supplied by the British Insulated and Helsby Cables Co., and 
a new traction switchboard of British Westinghouse make, 
has been installed at the power station. A portion of the 
routes is lighted by arc lamps fixed on the tramway poles, and 
certain awkward sections of single track are provided with signals, 
to be operated by the conductor. The cost of tbe undertaking 
amounted to some £37,000, and the work was carried out to the 
specification of Messrs. Lacey, Billar & Leigh, consulting engineers, 
and under the supervision of the borough electrical engineer and 
tramway manager, Mr. J. G. Griffin. 


TELEGRAPH AND TELEPHONE NOTES. 


German Cable at Constantinople.—4^A Dalziel dispatch 
from Paris enys that an understanding has been come to in respect 
to the position and working of the cable between Oonstantza and 
Constantinople, and the agreement will be signed very shortly. The 
Eastern Telegraph Co., notwithstanding the support of the British 
Embassy, bas been unable to thwart the German project. 


The Iceland Cable.—A Press dispatch says that the 
Great Northern Telegraph Co. has contracted with the Danish Govern- 
ment for the establishment of a telegraph line to Iceland. Tho 
company pays all the expenses of the cable, which is to be ready in 
two years. The Danish and Icelandic Governments рау a subven- 
tion of £5,000 а year for 20 years to the company. Permission has 
been obtained from the British Government to land a cable in tho 
Shetland Islands, and this will be in communication with {һе exist- 
ing cable from Shetland to Scotland. From Shetland a cable will 
be laid vid Thorshavn, in Faroe, to the east coast of Iceland. Thus 
Iceland will again have а main line from the east coast to its capital, 
Reykiavik. The company isto commence the work immediately. 


The New German-Dutch Cable in Asia.—The budget 
for the Dutch Indies, which has been placed before the Second 
Chamber at Amsterdam, contains further information respecting 
the German-Dutch Telegraph Co., which was formed a few months 
ago. It appears that the company proposes to lay the proposod 
cable from Menado to Guam in the middle of 1905, and to com- 
plete the connection to Shanghai about the end of the same year. 
The company, it is said, bas asked the Dutch Government to dis- 
continue (?) the Dutch subsidy as soon as the linc from Menado to 
Guam has been opened to traffic. 


Pacific Саре. — The following article appeared in the 

SL. James's Gazette of 26th inst. :— 
. “The long-delayed conference on the question of the Pacific 
cable has now been fixed to take place in the first fortnight of 
November in London. The partners are to be represented as fol - 
lows:—  - | ; 

“ Great Britain by the Colonial Secretary. 

“Commonwealth of Australia by Lord Jersey. 

Canada by Sir William Mullock. 

* New Zealand by Sir Sandford Fleming. 

„The members of the Pacific Cable Board, including some of the 
Agents-General, have also been invited to attend, but they will not 
be entitled to vote. 

“This conference was advocated by Mr. Chamberlain when he 
occupied the post of Colonial Secretary. It bas become necessary 
owing to friction arising over the working of the cable. The prin- 
cipal question to be discussed is whether a contract which has been 
entered into by New South Wales with a private company is in 
accordance with the honourable understanding entered into by the 
Imperial partners at the time the construction of the cable was 
decided upon. Another question is with regard to the [amount 
charged for terminal fees in Australia. It is contended by, Great 
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Britain and Canada that the policy which has been pursued by 
Australia as a whole with regard to the management of the cable 
bas not been in the best interests of the movement nor fair to the 
other partners. Concessions have been given to a private company 
which, up to the present, have been refused to the Pacific cable 
management. The principal objection is to the granting of a special 
landline, which is being maintained at the public expense. Both 
Great Britain and Canada also contend that the terminal charge— 
5d. a word—is far too high. Last year Australia, from this source 
alone, got £10,000 out of the Pacific cable. Considering that 
Australia pays 50 per cent. less for cable charges than she did when 
she had to give a private company the subsidy, it is thought both 
in Britain and in Canada that the Pacific cable should be at least 
placed on the same footing as the private enterprise.” 

Seeing that practically the question is still under considera- 
tion, it will be well, perhaps, to withhold detailed comment until all 
charges made along the route of the Pacific cable have been 
examined. There is no doubt that they are rather high; but still 
we take it that cables are not usually laid till connections and their 
cost have been determined. 


Swansea Telephones.—At the last T. C. meeting, Mr. 
David Davies announced that, as the National Telephone Co. would 
not meet the Corporation in a reasonable manner on the subject of 
intercommunication, there was no alternative but to take legal pro- 
ceedings to compel the company to do so, and the action would be 
instituted at the end of the long vacation. 


Italian Telephones.—The Italian Government has set 
aside а sum, amounting to lire 1,300,000, to be devoted to the 
installation of telephone lines making use of the Pupin system, 
between Naples, Rome and Turin. ` 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, 
Trinidad-Demerara = ww .. Aug. 26, 1901 
Domuinica-Martünique oe ee өө ee May 7. 1903 ee ee 
Bt. Lucia- Martinique ee ee ee May 1, 1909 ee ee 
Cayenne-Pinheiro i 59 ee ee ее Aug. 18, 1908 oe ee 
Reissa-Issa (Yomen)-Camaran we so ee Oct, 22, 1902 .. M 
'Tarifa-Tangier oe ee ее ee ee ee Jan. 18, 1904 ee ee 
Closed | Vladivostock-Nagasaki ee ee ee Feb. 9, 1904 ee ee 

Port Arthur-Chefu .. es ә .. Маг. 9, 1904 .. Е 


REPAIRED, 


Paramaribo-Cayenne .. ee .. July 18, 1904 .. ee 
Cape Haitien-Mole 8t. Nicholas. .. Aug. 20,1904 .. e 
Bundaberg-Gomen (New Caledonia) .. Aug. 30, 1904 .. P 


Marseilles-Barcelona .. AR ee es 
Cape Haitien- Puerto Plata T T 


LANDLINES, 
Cartagena-Baranquilla vs T 
Puerto Bairros .. - ee 
Beoul-Masampo .. ee 
Beoul-Gensan  .. ee 
Anju-Ping-Yang.. T T T 
Ninguta-Vladivostock .. ee 
Caimanera- Santiago 
Kertch-Soutehoum wen! о 
Fao route beyond Bagdad s 
Saigon-Bangkok ee ee ee ee 


.. Sept. 16, 1904 .. 95 
ое Sept. 26, 1904 ee ee 


ee es Dec. 8, 1900 ee ee 
ee July 28,1902 .. ee 
ee Feb. 18, 1904 ee ee 
ee Feb. 18, 1904 e@ ee 
ee .. Feb. 25, 1904 .. oe 
ИЯ March 2, 1904 ee ec 
s .. June 15, 1904 .. ©» 
ОПО ЇЇ] Sept. . 1904 
x oe Sept. 24,1904 . 
eo ee Dept. 29, 1904 .. 


OONTRAOTS OPEN AND OLOSED. 


| OPEN. 
Antwerp.—October 15th. The Municipality of Ghent 


invites tenders for the construction of 10 electric cranes at that 
port in accordance with the specification, а copy of which may be 
scen on application at the Commercial Iatclligence Branch of the 
Board of Trade, 73, Basinghall Street, E С. 


Barrow - іп - Furness.—October 18th. Arc lamps, 
columns, bases, switches, &c. See Official Notices " to-day. 


Brighton.— October 10th. Advertising rights for the 
electric cars. See Official Notices September 23rd. 


Carlicle-——November Ist. Two Lancashire boilers, two 
50-kw. and one 30-kw. steam dynamo, 5-ton travelling crane, 
economiser, cables and boxes, wiring of buildings, switchboards, 
motors, fans, &c, for the Cumberland and Westmoreland Lunatic 
Asylum. See “ Official Notices ” to-day. 


Great Western Railway. — October 17th. 
for a year's stores. 
Notices” to-day. 


Hull. — September 30th. The Corporation invites 
tenders for the wiring and fitting of Beverley Road Baths. Forms 
of tender at the City Engineer's Office. 


Ilford.—October 4th. Balancer and switchboard panel; 
reversible booster aud panel, for the U. D. O. See Official Notices 
September 16th. 


London. — October 4th. Three electric car traversers 
for the L. C. C. See Official Notices” August 5th. 


London. — October 4th. The L. C. C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Par- 
ticulare from Mr. G. L. Gomme, County Hall, Spring Gardens, S. W. 


London. — October 11th. Electric wiring, &c., for the 
Rauget's House, Blackheath, for the L. C. O. See Official Notices " 
to-day. 


Tenders 
For list of electrical sections see Official 


Manchester.—October 4th. Ampere-hour and watt- 


hour meters for the Electricity Department. Bee Official 
Notices " September 23rd. 


Middlesex.—October 12th. The Light Railways Com- 
mittee of the Middlesex County Council invites tenders for the work 
and materials required in the construction of the permanent way 
(for electric traction), bridge work, and road widenings connected. 
with a number of light railways. See our September 23rd issue. 


Richmond.—October 5th. Pumping machinery and 


electric motors for the Sewerage Board. See Official Notices 
September 16th. 


Rochdale.—October 10th. Ejector condensers, circu- 
lating pumps, piping, &c. Bee “ Official Notices” to-day. 


Roumania.—'lenders are about to be invited for the 
electric lighting of the town of Caracal. 


Salford. — October 6th. Lead-covered cables for the 
Electricity Committee. See Official Notices September 16th. 


Shanghai.— March 31st, 1905. The Board of Trade 
have received through the Foreign Office a copy of a telegram from 
the British commercial agent in Shanghai to the effect that tenders 
are invited by the municipality of that city for the construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. Oonditions, plans, &., on application to Messrs. 


Pook & Co., agents for the municipality of Shanghai, 63, Leadenhall 
Street, Е.С. 


Spain.—October 12th. The Municipal Authorities of 
Espinar (province of Segoria) are inviting tenders for the con- 
cession for tho electric lighting of the town. Particulars may be 
obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Espinar (Segoria). 


Spain.—October 13th. The Municipal Authorities of 
Almendralejo (province of Badajoz) are inviting tenders until 
October 13th for the concession for the electric lighting of the town 
during a period of 10 years. Particulars may be obtained from, 
and tenders are to be sent to, El Secretario del Ayuntamiento de 
Almendralejo (Badsjoz). 


OLOSED. 


Admiralty.—Bell’s Asbestos Co., Ltd., have again 


received the contract for the supply to the Admiralty of a number 
of their specialities. 


Bradford.—The Electricity Committee has placed an 
order for another 1,000-kw. low-speed engine and condensing 


lant for its generating station with Mesars. Cole, Marchent and 
orley, Ltd., of Bradford. 


Croydon.—The T.C. has accepted the tender of Messrs. 


Mason, Scott & Co., Ltd., for the supply of water purification plant 
at the E.L. works, at £519. 


Maidstone.—The Т.С. received the following tenders for 
the supply of feeder cables : — 


Rt. Helens Cable Co., Ltd. du £576 


W. T. Hcnloy's Telegraph Co., Ltd. р A os и; 490 
W. T. Glover & Co., Ltd... 


Callendcr's Cable and Construction Co., Ltd. (accepted) 473 


Southend-on-Sea,—The T. O. has accepted the tender of 


Messrs. Rawlinson & Sons, of Blackburn, for the supply of a motor 
tower wagon, at £330. 


West Ham.—The Corporation received on Tuesday the 
following tenders for the electrical equipment of the high Street, 
Romford Road and Leytonstone Road tramway lines :— 


Macartney, McElroy & Co. .. è 


| íi .. £4,911 10 
The Borough Electrical Engineer. oe 4,887 6 
Dick, Kerr & Co. s NE T © ee 4,578 2 
British Electric Equipment Co. . ae .. 4,567 13 


British Insulated & Helsby Cables, Ltd... =. 44.502 2 
Brush Electrical Engineering Co... T 88 .. 4,141 2 
R. W. Blackwell & Co. (accepted) và .. 8,851 0 


FORTHCOMING EVENTS. 


Monday, October Srd.— At 1.30 p.m. Society of Engineers’ meeting. 


Thursday, S eor 6th.—At 8 p.m. Rugby Engineering Society. 


Annual 
eneral Meeting. 


Discuscion on the Metric System,“ to be 
opened by Mr. E. R. Briggs, and replied to by Mr. R. C. Jackson. 
Friday, October 14th.—-First Electro-Harmonic Concert of the Season. 


Carbide of Calcium. — The Usines Electrochimiques 
de Hafslund is the title of a new company which has been regis- 
{егей at Geneva, with а share capital of £48,000, for the purpose of 
acquiring and working a carbide of calcium installation at Hafalund, 
Norway. The composition of the board of direotora shows that the 
Schuckert Co., of Nuremberg, which is already interested in two 
undertakings at Hafslund, is also at the back of the new company. 


— — ———ĩ . —— . . —— 
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APOLOGY. 


Іт has just come to our knowledge that, by an error on the 
part of one of our Directory staff, an entry appears in the 
current edition of the Universal Electrical Directory referring 
to the Electrical Publishing Co., Ltd., as “ір liquidation." 
We find, on inquiry, that the Company is carrying on 
business in the ordinary way, and that there has been no 
interruption of it, and the statement is entirely inaccurate. 

We regret exceedingly if any inconvenience has been 
caused by our mistake. 

Н. ALABASTER, GaTEHOUSE & Co., 
Publishers, 
The Universal Electrical Directory. 
4, Ludgate Hill, E.C. 


NOTES. 


Municipal Tramways Association.—The report of 
the proceedings of the Tramways Convention up to Tuesday 
evening, appears on pp. 555-558. The Conference was resumed on 
Wednesday morning, aud after the general business of the Assocía- 
tion had been transacted, and Mr. Baker’s revised report on the 
hours of labour, &c., of tramway employés, had been presented, 
and lightly commented upon, the psper by Mr. Aldworth, 
of Nottingham, on “Cars: their Equipment and Maintenance,” 
was read by the secretary. This was a good paper, and 
raised many points for discussion, but the time was limited, and 
only Messrs. Le Rossignol, Spencer, Tittensor, Snell, and опе 
or two others had anything of a critical nature to say. Mr. 
McElroy's paper on "Overhead Equipment: its Construction and 
Maintenance," was left unread, but it will appear in the Proceed- 
ings of the Association, and be discussed at a managers’ meeting 
in Birmingham next May. A hearty vote of thanks was tendered 
to Mr. Bellamy for the admirable manner in which he had carried 
out his duties, to which he responded briefly in a few well-chosen 
words. The Oonference then terminated,’ and the afternoon 
was spent in visiting the Corporation’s Lambeth Road works and 
Lister Drive power station. In the evening, the annual dinner of 
the Association was held in the London and North-Western Hotel ; 
but as this is purely а private function, we can do no more than 
give ita passing mention. Thureday was devoted to trips by tram- 
саг, a drive to Knowsley Hall, and a cruise round Liverpool Bay. 
Bpecial praise should be accorded to the secretary, Mr. McElroy, to 
whose tact, courtesy and unflagging energy the success of the Con- 
ference is in no small measure due. 

Mr. A. Baker, general manager of the Birmingham Corporation 
Tramways, was elected president for next year, and Mr. J. B. 
Hamilton, of Leeds, as vice-president. The 1905 meeting, how- 
ever, will be held in London in July, as the Tramways Exhibition 
is to be held here at that date. The name of the Association has 
been altered from the Municipal Tramways Association of Great 
Britain, to the Municipal Tramways Association, chiefly because 
Belfast has lately entered the roll of membership. 


Liverpool—Southport Electric Railway.—Our South- 
port correspondent ғаув that this week the extended and completed 
service of electric trains plying between Southport and Liverpool 
has been inaugurated. There are only one or two steam trains left 
running. The time taken to cover the journey from Liverpool to 
Southport is about 37 minutes by the ordinary electric trains, 
against 55 minutes by the old steam trains, thus saving 18 minutes 
each journey. The electric expresses do the distance in 25 minutes, 
compared with 35 by the steam expresses. 


Appointments Vacant.—Junior assistant for Accrington 
Electricity Works (253.) ; clerk for the Weymouth and Melcombe 
Regis Electricity Department (£80); resident electrical and tram- 
ways engineer for Pontypridd (£300); assistant engineer for Crewe 
electricity works (£80). 


Stealing Electricity.—At the Durham Police-court on 
tbe 21et inst., George Bavage, of Tudhoe Grange, was cbarged with 
stealing electricity, the property of the Northern Counties Elec- 
tricity Supply Co. The evidence showed that the defendant had a 
slot meter in his house, and that by using a hairpin he was able to 

et a connection without the electricity going through the meter. 
The manager of the works eaw the lights burning in the defendant's 
house for а number of nights. He afterwards examined the meter, 
and found only a few coppers in, whereas he would have expected 
to have found at least Зз. 6d. A fine of £2 and costs was imposed, 


Failure of an Earth. — As an example of the 
sensational fiction with which the readers of a well-known Sunday 
newspaper are regaled, we think the following will be hard to beat: 
An extraordinary failure of the electric light occurred last even- 
ing in the Strand and district. It appears tbat the power house 
close to Cambridge Circus was suddenly enveloped in а blaze of 
light after 6 p.m., and in spite of the careful installation of all the 
vital parts, a mau named Harry Soott was overcome by the fumes 
of the burning rubber installation which was started smouldering by 
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the top. 


. Colliery on the 17th inst. 


the sudden failure of an “earth.” Before he could switch off the 
current the power house was filled with smoke and fumes. The 
fuses, having their protection burnt away, melted, and the current 
which should have supplied the north part of the Strand wasted 
itself. Scott was found unconscious on the floor of the power house, 
which at tbis time was а smouldering inferno. "The installation not 
lending itself to an outbreak of flame had devoured the casings and 
the metal fittings. Soott was taken to the hospital, where after 
some time he was restored to sensibility. 


Chinese Notions about Electric Light.—The follow- 
ing essays, written by Obinese boys in the Penang Free School, 
have been forwarded to us by Mr. A. H. Preece, and are note- 
worthy as showing the intelligent interest displayed by them in 
this mysterious agent :— 

Tar Evecrrio Іланте. 


The electric lights are lights evoked by fire with a kind of fluid. 
The electric lights in Penang are commenced making by the 
Government on the 19th of April, and stops at the end of July. 
The electric lights kindled on the let Auguet through George Town, 
ended from Northam Road to the end. How is the way electricity 
to be made? First dig out the earth from the ground, making а 
long trench and surround with bricks on all sides. Afterwards put 
long wires, at the end of each is fastened with а screw, and joining 
it with the screw to one another. Cum Века. 


We have never seen the electric light before. In this year 1904, 
the electric light began to put. The light is very light and able to 
see anything on the ground. It is lighter than the gas. It is 
lighted about six o'clock in the evening. When it ів lighted we 
can see the insects flying around it. There is a round glass which 
covered the light is called a globe. The globe is well tied up во 
that it cannot break. In the morning the man came and put the 
stairs against it, and climbed up to the top and took the globe off 
and cleaned it very slowly. After cleaning it, he put it. on agein 
and go to another place. When the night came on the light 
became lighter. It is built up like а post, and bent down on 
Tiana Lear. 


The electric is a pretty light of all the other. We have just 
seen the electric light in Penang on the lstof July. The electric 
light began to put by Howarth Erskine. The electric light is very 
usefal, because all the people like it. When the time at six o’clock 
the electric light is lighted up. The electric light is just the same 
of moon bright. The tube was used to carry lights to the lamps. 
The electric office of Penaug is in Kwala Kangea Road. In the 


office there is a fan for stimulating the people in the office. 
Ena Kumna. 


South African Notes.—(From our Durban correspon- 
dent) :— 

Cope Town (Cape Colony).—The Committee of the Cape Town 
Council has recommended the adoption of the proposals of the 
electrical engineer that the maximum price per anit for night 
supply be reduced to 1s., the minimum to remain as before, at 8d. ; 
aleo the day supply at half-rate, as ueual. This is proposed to take 
effect from October let next. 

Potchefstroom (Transvaal).—The Town Council has decided on the 
purchase of the Potchefstroom Consumers’ Electric Light & Power 
Co.’s Lighting Works, with all plant, rights, &c., for the sum of 
£10,000. 

Transvaal.—It is stated that the Transvaal Government has 
sanctioned an expenditure of £13,000 on telephone materials. 


Heating of Three-phase Cable Sheaths: Errata.— 
Owing to the miscarriage of proofs, for which we were solely to 
blame, we regret that several printer’s errors occurred in Mr. M. B. 
Field’s article on this subject in our last issue; the following 
corrections should be made : — 

Page 486.—In connection with expression (4), for '' The current 
at the point A, 0," read “the current-density at the point A, Ө.” 

Expression (5), should be— 


Ay 72 я | 
1 1 dk dk 
— A „. - (43 dé ems. 5 
3 / o do di dyne-cms (5) 


(" dk К as been omitted.) 


40 dt 
In expression (8), for 20 read 
16 3⁰ 16 3° 
Page 487.— Intex pression (10), the multiplier of the series is— 
36 т? ©? Je 5² 
Р 


Shock Fatalities — Ап inquest was held at Ferryhill, 
Durham, on the 2let inst, into the circumstances attending the 
death of Thomas Lee, who was killed at the Dean and Chapter 
Stephen Liddell, a stoneman, said 
that on the 17th inst. Lee and he came to the shaft, and the former 
took hold of the rapper to signal that they wanted to ride. The 
moment he tonched the rapper cord, he shouted: "Pull me off!” 
Witness got hold of Lee, and led him away. Ashe did so, he 
got a severe electrio shock, and they both fell to the ground. Lee 
appeared to be convulsed, and only breathed for 10 minutes, апа 
then died. The rapper cord or wire would be about 6 in. from the 
electrio cable, hut he could not say whether Lee got hold of it. 
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Stanley G. Smith, electrician, said he superintended the putting in 
of the wires, which were temporary ones. The insulation of the 
cable as it passed down the shaft was complete as far as he knew. 
The rapper wire was a naked one. After the accident, he made 
an exsmination of the cable; he could see nothing wrong with it in 
the shaft, but, on testing it, he found there was a slight leakage 
somewhere. The pressure of the current was 220 volts, which would 
give a severe sbock when standing in a damp place. The coroner, 
Mr. J. T. Proud, said there was not the slightest doubt that the 
man bad been electrocuted, and a verdict was returned accordingly, 
a rider being added that the jury were of opinion that cable rapper 
and other ropes should be kept sufficiently apart from danger, or 
some other means of complete insulation should be adopted. 

James Thompson, aged 18, employed by the Scarborough Elec- 
tric Light Co., while at work in a transformer sub-station on 27th 
inst., received a shock which caused his death. 


Electric Mail Vans.—The French Postal and Telegraph 
authorities in Paris are about to put in service 15 electrical motor- 
vane, of which 12 will be constantly at work, the remaining three being 
kept in reserve in case of breakdown. The vebicles, which weigh 
complete 1 ton 11 cwt. 70 lbs., are designed to carry a load of 
between 12 and 13 cwt.; they are propelled by а single electric 
motor eonnected to the rear road-wheels by chains. A especial plant 
has been installed at the G.D.O. in Paris for the charging of the 
accumulators. 


Wire Drawing of Steam.—In. connection with the note 
which appeared in our last issue upon this subject, Mr. C. Alfred 
Smith, of the Engineering Department, King’s College, London, 
writes to us to point out tbat the practice has been adopted for some 
years, apparently with success, in the Royal Navy. For instance, 
the engines of the Terrible were designed to work at a pressure of 
210 lbs. at tke stop-valve, but steam is generated in the boilers at 
250 Ibs. He believes that he is correct in stating that in many 
cases in the Navy the steam is generated in the boilers at 
300 Ibs. per eq. in., and is used at 210 lbs. at the engine stop valve. 
At the meeting of the Institution of Mechanical Engineers on July 
22nd, during the discussion on Mr. E. G. Hillier's paper ( The 
Design and Test of a Modern Steam Plant "), Mr. Smith asked Mr. 
Hillier whether, in the course of his experience, he had ever 
come across similar practices on land, for if it were possible 
to design boilers which would work with safety at a pressure 
of 300 lbs. per sq. in., and to fit reducing valves which were apparently 
rcliable and automatic in action, then it seemed to him better to do 
this than to fit superheater tubes, which were in some danger of 
being burnt, owing to the vagaries of stokers who indulged in uneven 
firing. At the same time, Mr. Smith now pointe out that, where it 
is desired to use the maximum temperatures of superheat possible, 
separate superheaters are compulsory. Mr. Smith states that, in the 
course of a conversation with one of the engineers of the Terrible, 
he suggested that possibly all the trouble with the failing joints on 
the Belleville boilers was due to the very high pressure of 250 lbs. 
at which they were worked. But the engineer assared him that 
there was exactly the same trouble at lower pressures. On a cruiser 
of the Diadem class, Mr. Smith saw the gauge pointers well above 
the 250 lbs., and one of the engineers of that ship said that they 
never experienced any trouble with leaky jointe. Without in the 
leatt wishing to defend the action of the Admiralty in fitting 
Bellevilles, he has often noticed the difference in the expressions of 
opinion concerning these boilers from various naval engineers, 
and he bas invariably foupd tbat those who complained of them 
bitterly were the men who were shipmates with tbe boilers fitted 
in the early days. In short, he had come to the conclusion that it 
was more a question of workmanship tbau pressure. If, therefore, 
as seems to be the case, it is possible to use such high-pressure 
boilers for marine purposes, why are they not used for central 
stations? For the real value of superheating seems to lie in the 
reduction of the wetness of the steam, and this the reducing valves 
seem to accomplish satisfactorily. Moreover, for central station 
work, reducing valves would prevent the fluctuation of steam pres- 
sure at the boiler affecting the engine; for those who have worked 
in central stations know full well that tbe average stoker is a being 
not to be relied upon. And the effect of a fluctuating steam pres- 
sure—it is usually at the peak of the load that it is worse than usual 
—upon engines, however well governed, is a busy time with the 
rbeostats. Mr. Smith was surprised that Mr. Hillier could not 
quote a case of the use of such high-pressure boilers, and hopes that 
some readers of the ExvecrricaL Review will inform him of any 
case where they have been tried for central station work. 


The Best Current Density and Pressure.—Engi- 
neers intending to install а power transmission plant have to solve 
the following problem :—Thc effective output desired being given, 
what amount of plent should be installed at the generating station 
situated at a given distance from the receiving station, and what should 
be the cross-section of the mains in order to obtain the minimum 
value for the outlay and the cost of energy at the receiving station ? 
In a recent lecture before the International Society of Electricians 
(sce La llouille Blanche, July, 1904), Mr. Bwyngedauw draws 
attention to the fact that instesd of following Lord Kelvin's rule 
for the most economical density, it is preferable to manage a plant 
with a given output with a view to deriving the highest possible 
profit from the same, tbis leading to the following problem :—A 
generating station of a certain output being given, under wbat con- 
ditions should the energy be transmitted to the receiving station so 
ав to allow of the plant being operated with the highest benefit ? 
After enunciating this problem in the shape of an equation, the 
author suggests the following rule:—If the pressure of the power 
transmission at the starting point of the conductor be given, as well 


as the capacity of the plant installed at the generating station, the 
most advantageous cross-section to be given to the transmission line 
will be such as to make the selling price of an amount of energy 
equivalent to the energy loss along the line just eaual to the amorti- 
sation of the cables constituting the same. For copper conductors 
at 28. per kg., and an amortisation amounting to 8 per cent., the 
most profitable densities would be (amps. per mm?.)— 


0 948 with a selling price per x w.-year of 80s. 
с 1208. 


0:774 » „ n 

0 670 ^ з n» 1608. 
0 540 A k н 2408. 
0424 x : М 4008. 


The most favourable density as obtained by the author's method 
is smaller than the most economical density as derived by Lord 
Kelvin’s method. In the case of energy being transmitted by trans- 
formers at the starting and arriving points, the current density 
being given, and the generator chosen, the efficiency of the line is 
known to be more satisfactory as the transmission pressure 15 
higher, while the price of the transformers, both at the starting and 
arriving points, will increase with tbe pressure adopted; it is thus 
easily seen that there will be a certain pressure, most satisfactory 
for transmission. According to Mr. Swyngedauw, this moet 
favourable pressure would be such as to make the amortisation of 
the increase in the price of the step-up and step-down transformers, 
involved by the increase in pressure, equal to double the amortisa- 
tion of the cables transmitting the curient. 


Electrolytic Reduction of Carben Dioxide.—Herren 
A. Coehn and B. Jahn have published in the Berichte of the German 
Ohemical Society (1904, xxxvii, 2,836), a brief summary of the 
results of some experiments they have carried out upon the above- 
mentioned subject. As carbon dioxide (carbonic acid) cannot be 
electrolytically reduced in an acid solution, it is not the undisso- 
ciated molecule upon which the hydrogen acts; and as reduction 
does not occur in the solution of a normal carbonate, the CO, ion 
there present does not undergo change. Since, however, solutions 
containing bicarbonates can be reduced, it must be the ion НСО, 
which suffers reduction. Electrolytic reduction of carbonic acid 
takes place in presence of such electrodes as are charged with 
hydrogen at high potential. The only product obtained at any 
potential (at which reduction is to be noticed) is formic acid ; and in 
certain prescribed conditions the yield is quantitativo. 


Electrical Separation of Oil from Water.—The 
' electrical " process for separating lubricating oil or grease from 
the condensed water of engines, invented by Mr. D. Perrett, has been 
described recently in a German paper. A wooden tank, 3:6 metres 
long, 0'6 metre wide, and 0°75 metre deep, is provided with a set of 
iron pues arranged diagonally with respect to the length of the 
vessel, and these plates are alternately connected with the positive 
and the negative poles of a source of direct current, which is said to 
be used at a pressure of 150 volts. The liquid comes from the con- 
denser as & turbid emulsion, not amenable to filtration; but, after 
passage through the tank, the oil can be recovered by means of a 
filter constructed of wood-wool, sand, and sawdust. The process is 
stated to have been in regular employment at a factory for 18 
months, the consumption of energy being 0'5 xw.-hr. for 1 cubic 
metre of water. 


Stress in Steel.—4A considerable outcry has been raiscd 
over а boiler of marine type, two plates of which cracked in a direc- 
tion almost parallel with the length of the boiler. The crack 
opened wide—a good half inch. The Engineer points out that the 
disturbing element in this fracture is that 16 runs into two plates. 
A fracture in one plate is a sign of initial stress, and is looked on 
as the result of some oversight. Thus it might happen toa plate 
which had been laid to cool on the platemill floor, and the middle 
of which had been kept hot by а smaller hot plate laid upon it. 
Thus the outer boundary of the under plate would become 
fixed, and when the middle area cooled it would be 
put into a state of severe tension. The cracking of two 
plates after being built into a boiler may be truly alarming, 
but, after ell, it may have been due to the inevitable coincidence 
which at some time or other must bring two bad plates together, if 
bad plates are being made at all. 

The samples cut from the plates show approved qualities, yet tho 
whole plates crack like sheets of pot under hydraulic stress. We 


‘are not told if the hydraulic test was applied hot, It is quite 


possible that the boiler might not have fractured under steam 
pressure, when we may be assured the plate would be less brittle. 
We see no marvel in the plate showing no reduction of area at the 
line of fracture. The fracture very probably started at a rivet hole, 
and in a homogeneous material like steel plate under stress, such а 
crack once started would oontinue by tearing, and area reduction 
would not tend to occur. 

It is suggested that a freshly rolled plate should be dropped 
through a slot in the floor into a cell beneath, where it would cool 
off equally. It is, of course, by unequal cooling that initial stresses 
are tet up, and were it possible to cool a) plate with absolute 
uniformity throughout, it would have no initial stresses. Is not the 
whole matter one of care? Nowadays accidents are so rare that it 
is possible that less care is exercised than should be. Were frac- 
tared plates frequent, a freshly-rolled plate would be laid in wood 
ashes to cool, and carefully covered up with the ashes. 

The boiler which failed was made in Canada from plates rolled in 
the United States; the plates were 1 in. thick. It might be 
interesting to have an i tion made of the conditions under 
which these plates were rolled and cooled. There may have been 
some carelessness allowed to creep in with the general hustie” 
supposed te be a feature of American works. 
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Tramways and Light Railways Association.— In 
the Oficial Circular for September are given the Model Bye-laws 
Regulating the Stopping, &c., of Tramcars, the last Board of Trade 
Regulations under the Electric Lighting Acts, and under the Pro- 
visions of Special Tramway Acta, or Light Railway Orders. It is 
notified that the following lectures will be given at the Society of 
Arts, John Street, Adelphi, viz. :—" Automatic Regenerative Control 
for Electric Traction,” by Mr. J. I. Hall, on October 20th ; Notes 
on Permanent Way,” by Mr. A. ЇЧ. Connett, on November 3rd ; and 
Running Powers, by Mr. Stephen Sellon, in December; also 
that members of the Association have been invited to visit the 
various works of the London County Council Tramways on 
November 11th. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnzOTRICAL REvIRW posted as to their movements. | 


Central Station Engineers.—The Luton T.C. has in- 
creased the 
£204 to £234. The Committee proposed that the figure be £250, but 
after a long discussion £234 was decided upon by a vote of 10 to 9. 
Councillor Wilkinson, the chairman of the Committee, tendered his 
resignation in consequence. 

Mr. A. J. Ryan has been appointed chief assistant engineer at 
Gillingham (Kent) Borough electricity works at a salary of £150 a 
ye 


ar. | 

On leaving the service of the Dundee Corporation electrical de- 
partment to take up another appointment, Mr. Jonn M. NEWTON, 
assistant, was presented with а token of respect from the office and 
engineering staff of the works. 

Mr. Joun McMILLAN, resident electrical engineer of Falkirk 
Corporation, has been made the recipient of & handsome silver tea 
service, a silver tea caddy, and a silver-mounted tea tray, by the 
senior burgh officials, as 1 

Mr. W. A. GIL RIRT, of the Ealing electricity works, has been 
appointed mains assistant at West Ham. 

At а meeting of the Willesden District Council on Tuesday 
evening Mr. Joun Око. BRUCE, assistant d istributing engineer to 
the St. Pancras Borough Council, was appointed resident electrical 
engineer. 

Mr. J. Dovaras Kniaxt, borough electrical engineer of Ealing, 
has this week returned from his visit to America. 


Electric Tramway Officials.—The following have been 
selected to appear before the Oldham Corporation Tramways Com- 
mittee in reference to the appointment of a general manager of the 
tramways, at a commencing salary of £300a year :—Mr. J. Dogdale, 
general manager and engineer of the Oxford and District Tramway 
Co., Ltd.; Mr. John Telfer, manager of the Warrington Ccrpora- 
tion Tramways; Mr. Alfred Wolstencroft, traffic superintendent of 
the Oldham Corporation Tramways; Mr. L. Slattery, general 
manager of the Blackpool, St. Annes and Lytham Tramway Co.; 
Mr. G. B. Spurr, tramway manager at Ilford; Mr. Wm. Hutchings, 
traffic manager of the South Lancashire Tramway Co., Atherton. 

The members of the Huddersfield Tramways Committee have 
presented a piece of silver plate to the retiring general mansger of 
tbe tramways, Mr. H. N. THOMAS. á 

Mr. PALLISTRELLI, manager of the waterwcrke, bas been appointed 
to succeed Mr. E. Е. FoorE, manager of the Lourenço Marques 
electric tramways, resigned. Mr. Foote bas left for England, and 
prior to his departure was presented by the employés with а 
diamond scarf-pin and gold-mounted cigar moutbpiece, as a mark 
of appreciation. 


General.—The Telephones Committee of the Glasgow 
ration has decided to recommend the appointment of Mr. J. S. 
PATERSON, who is at present in the National Telephone Co.’s service, 
as chief electrician, at a commencing talary of £190. 
We learn that Mr. Brerrnam 8. Girzs, M. I. E. E., who was for 
тару years responsib'e for the design of Messrs. Mather & Platt's 
electrical machinery, and acted as tbeir technical repretentative 


and adviser, bas now joined Metsrs. Johnson & Phillips as mans ger 


of their electric light and power works, for the manufacture of 
generators, motors, traneformers, resistances, switchboards, arc 
lamps, &c. 
The Sydney (N.8.W.) E.L. Committee has decided to recommend 
the appointment of Mr. T. Rookz as chief engineer, at a salary of 
£900 per annum. = 

Mr. W. L. Kina, A. M. L E. E., was to leave by the ss. Or itu yesterday 
for Valparaiso, Chili, to take charge of the Electrical Department 
of Messrs, Balfour, Lyon & Co., who are agents for Messrs. Scott 
and Mountain, Ltd. Mr. King was until lately with Mesers. A. W. 
Penrose & Co. 


Obituary.— MAJOR-GENERAL WkBBER.— Our readers 
will learn with regret of the death, which occurred on September 
of Major-General Charles Edmund Webber, О.В., В.Е. Major 

Webber was born in 1838, so was 66 years of age. He saw service 


salary of Mr, Сооки, the borough electrical engineer, from 


in India during the Mutiny, in South Africa during the Zulu Cam 
paign, and with the Egyptian Expedition of 1882 he was in charge of 
the telegraph lines. It was for service at the battle of Tel-el-Kebir 
that he was made a О.В. In electrical and telegraph circles 
the deceased gentleman will be remembered first and. fore- 
most for the part which he played as a founder of the old 
Society of Telegraph Engineers, now the Inetitution of Elec- 
trical Engineers, of which he was President in the year 1882. 
It was only in May last that the Council of the Institution 
paid him the rare honour of electing him to be an honorary 
member. Those who are in the habit of attending the meetings 
of the I.E.E. in London will mise him from future gatherings, 
for his voice was generally heard in the course of most of 
the discussions. And the same remark applies equally to the 
meetings of Section G of the British Association, where bis was a 
very familiar figure. Indeed, he was a prominent member of the 
section at the meeting of the Association which was held at Cam- 
bridge only a few weeks ago, and for part of the time, in the 
unavoidable absence of the Hon. О. A. Parsons, he presided 
over the proceedings. He had read a number of papers 
before the Institution of Electrical Engineers on telephone, 
telegraph and electric lighting matters, some of which are published 
in back numbers of the ExgctricaL Review. He was a juror of 
several electrical exhibitions between 1880 and 1890. Turning to 
the commercial side of his connection with electrical engineering, 
we should mention that for some four or five years be was either 
managing or consulting engineer and director of the old Anglo- 
American Brush Electric Light Corporation. He waa at one time 
chief engineer of the City of London Electric Lighting Co., and 
had been on the board of the Chelsea Electricity Sapply Co., we 
believe, from its commencement. One of the matters with which 
he had interested himself during the present year was the movement 
for the resuscitation of the old Dynamicables after 15 years’ suspended 
animation. A funeral service was held on Wednesday morning last, 
at 10 o'clock, at the Brompton Parish Ohurch, B.W. The service was 
fully choral, and was attended by а considerable number of the 
late General's collesgues on the Council of the Institution of 
Electrical Engineers among them being Mr. Alex. Siemens, 
President-Elect; Prof. Ayrton, Dr. Swan, Dr. B. P. Thompson, 
Past-Presidents; Dr. Fleming, Mr. J. E. som Mr. 
W. M. Mordey, Mr. W. Н. Patchell, Vice-Presidents; Mr. Е. 
Gill, Mr. S. Morse, Members of Council; Major O'Mears, R. E., 
Mr. Fleetwood, Members; Mr. Е. Н. Webb, former Secretary; and 
Mr. Rowell, Aesistant Secretary. There were also present Colonel 
Barestord, R.E., and Colonel Slacke, R.E. The interment subse- 
quently took place at St. Margarete, Lee, Kent. 

Pror. Nerts FrNsEN.— During the last few days the world has 
been filled with expressions of profound grief at the death of Prof. 
Finsen, and writers and the general public everywhere have been 
unanimous in their praises of the work which had made him famous. 
His life was a short one—only 43 years—lived modestly and 
unselfishly and largely in retirement, for he was afilicted and іо a 
weak state for some years, but he had lived long enough to know 
that his invention of lupus light treatment had earned for him the 
gratitude of thousands of sufferers for whom medical skill had pre- 
viously been quite unable to prescribe an effectual cure. Bo far as 
the discovery, which dates back to 1893 to 1895, and the details of 
the process, are concerned, there is little need to dwell upon them 
here, for we have described them in many articles in the Егко- 
TRICAL Review. We may, however, for the benefit of those whose 
interest in the subject may have been revived by the ead death of the 
Professor, mention one article on The Treatment of Lupus by Arc 
Ligbt" in our issue cf July 12th, 1901, in which we outlined the 
work of the inventor which led up to the discovery that light con- 
tains bactericidal properties, and described by the aid of photo- 
graphs the application of the treatment. It was in 1896 that 
Finsen was first enabled to apply his treatment to the suffering 
public at Copenbagen in а building erected in the grounds of the 
Municipal Hospital, but later by the aid of wealthy friends and 
with the assistance of the State (which made bim a loan free of 
interest) he was able to establish the now renowned Finsen Institute 
which to-day has a staff of half a dozen doctors and 60 nurses, and 


has treated some 2,000 patients from all parts of the world. Last 


year the Nobel prize of 100,000 crowns was awarded bim in recogni- 
tion of his work, but it was characteristic of the man that, although 
personally poor, be only accepted one-half of the sum, and tbat for 
the benetit of his family, the remainder being set apart for the work 
of the Institute. The interest which Queen Alexandra (then the 
Princess of Wales) took in the work of Finsen is well known, and 
the first set of apparatus used in this country was introduced at 
her own cost at the London Hospital. Numerous other hospitals 
have since followed suit and installed similar apparatus, as 
the true value of the light cure for lupus and like affec- 
tions has become more widely appreciated. The German 
Emperor is eaid to have suggested that a monument should 
have been erected to Prof. Finsen during his lifetime, bat 
this, it seems to ue, would hardly bave been in accord with the 
Professors modest nature, and he needs no monument of stone 
to perpetuate bis memory. He has erected a monument in the 
hearts of men by the very real instrument which his scientific and 
medical research bas placed in the hands of humanity for the relief 
of sufferers from a disease as loathsome as it was formerly difficult to 
remove. 

Мв. Н. A. WiLLEzv.—The Times reports the death at Exeter, at 
the age of 41, of Mr. Willey, who carried on business as a 
engineer and manufacturer of gas and electric lighting plant. He 
founded the manual training school, endowed scholarsbips, and 
promoted in many ways the facilities for education at Exeter. 
Among many other notable acte of generosity, he provided at his 
own cost the funds for lighting Exeter Cathedral by electricity. 
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. ELECTRIO TRAMWAY AOOOUNTS. 


Tus returns of the Leeds tramways under- 


Leeds taking contain much interesting information 
Corporation relating to the excellent results of the past 
Tramways. years working, for which all credit is due 


to Mr. J. B. Hamilton, the general manager. 
The system, which covers all the main thoroughfares in the city, 
remained practically stationary in mileage last year, but some 12 miles 
of additional routes to outlying districts are authorised or under 
construction, and this has resulted in the decision to install turbo- 
alternators for generating purposes and transforming sub-stations 
at suitable places on the extended routes. 

The year’s working shows if anything the growing popularity 
of the tramway services, increased car-mileage having augmented 
both the trafficand averageincome. Working expenses per car-mile 
are only fractionally higher, and to the increased financial charges 
is due the slight reduction in sprplus compared with the previous 
year. It is noted in the report that the ticket system bas been sub- 
stituted for the box system, with excellent financial results. 


GENERAL STATEMENT. 


For 12 months ending March 25th. 1904. 1903. 
Length of route.. ы vi 42 42 
Total length of track ... us ns 81:5 81:5 
Number о? carsin use ... T ss 180 — 
Car-miles per annum 6,091,437 5,766,100 
Passengers carried per annum. 60,739,234 57,239,779 
Capital expended to date £1,107,977 | £1,039,951 
Traffic receipts ... уз £277,665 £261,937 
Total receipts ii - ..| £280,563 £263,057 . 
Working expenses - wes S. | £154,743 £145,897 
Gross profit - £125,820 £117,160 
Income percar-mile ... 11%054. 10924, 
Working expenses per car-mile vss 6:09d. 6 054. 
Interest and sinking fund per car-mile 2:15d. 1:69d. 
Total expenses per car-mile ... б 8:24d. 77744. 
Profit or loss per car-mile sh ses 2 81d. 3:184. 
Cost of energy per car-mile ... s 49d. `504. 
Average fare per passenger га 1:094. 1104. 
Revenue per mile of route £6,680 £6,263 
Expenditure per mile of route £3,684 £3,474 


Total units used rat obtained from 
tramways power station) 8,519,868 
Units used per car-mile ses sie 14 


Percentage of working ex'es to receipts 55 


The total units generated by the Tramways Department amounted 
to 9,518,680, of which some 998,819 were supplied for street lighting. 
The total average power costs amounted to ‘35d. per unit, or 52d. 
per car-mile, and allowing for the street lighting, to 49d. per car- 
mile. The estimated additional financial charges (which are 
included in our profit statement) bring the power coats to ‘71d. por 
unit, or 105d. per car-mile—figures which show the wisdom of the 
department in generating, rather than purchasing, their energy. 

From the report we gatber that the permanent way has required 
a great amount of attention during the year, many of the routes 
having revealed the defects of the earlier methods of construction. 


Anchoring and welding of the rails, and floating of the rail base 
with concrete have been introduced very successfully; in all, some 
3,000 joints have been welded. 

The surplus on the year’s working was allocated as follows :— 
£14,874 to depreciation, £4,212 depreciation on battery atations, 
&c., and £52,000 in aid of the rates. 

The renewals and depreciation fund amounts in all to £85,287, 


Prorit STATEMENT, 1904. 


Interest on loans ur xd iis .. £27,292 
Ninking fund ооз | 606 eee eee 00е 27,442 
Surplus vei vss sus aa iss .. — 71,086 

Gross profit. ... .. £125,820 


Tue returns of the Sheffield tramways under- 


Sheffield taking for the past year show considerable in- 
Corporation creases in car-mileage and traffic compared 
Tramways. with the previous year. This bas apparently 


pulled down the average income per car-mile 
somewhat, but it is satisfactory to note that this has not adversely 
affected the average working expenses, which, together with finan- 
cial charges, are less per car-mile than in the previous year. It 
will be noted that the department generates its own power at a very 
economical rate. On tbe whole, the department has earned a 


somewhat larger gross profit than in 1903, and on the year's working 
a surplus of £27,173 remains. 

The department is to be congratulated on its promising financial 
position, a total surplus of £88,244 being available this year, from 
which we note the renewals fund benefits to the extent of £33,771, 
the estimated deficiency in the district rate absorbs £7,949, and as 
in the previous year, linguistical and musical Bheffleld benefits by 
the remainder of the £42,000 voted атау; the unabsorbed balance 
carried forward amounting to £46,223. Mr. A. В. Fearnley is the 
general manager. 

GENERAL BTATEMENT. 


For 12 months ending м 25th. 1904. 1903. 
Length of route... UN s 32 30 
Total length ol track iva m 59 58 
Average number of cars in use i 167:49 143:85 
Car-miles run 4. | 5,768,931 4,777,146 
Passengers carried per annum.. .. | 61,450,993 | 54,946,915 
Capital 0 to date .. | £1,056,407 | £953,572 
Traffic receipts .. .. | £232,361 £206,729 
Total receipts : £235,982 £208,963 
Working expenses бн £156,403 £129,916. 
Gross profit sa £79,579 £79,047 | 
Income per car-mile a 9:818d. 10 49d. 
Working expenses per car-mile 6:507d. 6˙53d. 
Interest and sinking fund per car-mile 2:180d. 2:21d. 

Total ex per car-mile 5 8 637d. 874d. 
Profit or lots per car- mile 548 111d. 175d. 
Cost of energy per car-mile 75d.“ 71d. 
Average fare per passenger 907d. 90d. 
Revenue per mile of route  ... is £7,374 £6,965 
Expenditure per mile of route a £4,888 £4,330 
Total unite used i > saa 7,969,639 
Units used per car- mile М 6 1:5 
Percentage of working ex'es to receipts 66°27 63 

” Energy generated at tramway power station. 
Рвоғтт STATEMENT, 1904. 
Interest on loans... p se ib .. £33,012 
Sinking fund, &c. ... 19,394 
Surplus on year's working .. 27,173 
Gross profit  ... on £79,579 
CITY NOTES. 


Willans & Robinson. 


THe twenty-first half-yearly report of the directors (for the half- 
year ended June 30th, 1904), to be submitted at the meeting to be 
held at Cannon Street Hotel, on Wednesday, October 6th, reads as 
follows :— 

“The directors deeply regret that tbe results are so unfavourable. 
Apart from losses at Qaeen's Ferry, which, under the circamstanoes, 
were inevitable, the company's operations at Rugby have, for the 
first time in ite history, resulted in а loss. After making а some- 
what increased allowance for depreciation, amounting to £7,601 
18s. 11d., there is a loss of £3,345 бв. 9d. in respect of Rugby. The 
loss at Queen’ в Ferry, after writing off £9,937 128. 1d. deprecia- 
tion, is £25,902 16s. 5d., and there is further a debit balance of 
£7,932 45. 9d. brought forward from the preceding half-year. The 
loss at Rugby is attributable chiefly tothe extreme badness of trade, 
under the strees of which orders are taken by many firms at prices 
which make profit impossible. As they have before explained, the 
directors have striven to open up new branches of business, with a 
growing success upon which they found strong hopes for the future ; 
but such work cannot yield a profit at firet, and, in fact, in its initial 
stages, it is bound to bea source of loss. This 'affeets not only the 
half-year under consideration, but also the current half-year, and 
probably the next half-year as well. Nevertheless, the directors 
are satisfied that, in developing these new branches of work, of 
which steam turbines and gas engines are the chief, they are taking 
the surest course for the ultimate revival of the company's pros- 
perity. They are also endeavouring to economise in every way, 
and have effected large reductions in expenses, though the evidence 


of this will not be apparent until the accounts of the current half- 


year are presented. The utmost is being done to maintain the 
reputation of the company for excellence of manufacture, and to 
keep the Willans engine in its old position of supremacy. In their 
efforts to thie end the board feels that it is greatly strengthened by 
the additions made to it last spring. 

"It is not possible to operate the Queen's Ferry Works upon a 
sufficiently large scale to make a profit, or even to pay expenses, 
without raising more capital for plant and for working. This is 
out of the question at present, and therefore the works are kept 
employed only to the extent necessary to complete one important 
contract. While the works are thus maintained as а going concern 
(except the steel works, now closed, but capable of being readily 
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re-started), the directors are endeavouring to find a purchaser for 
them—subject, of course, to the assent of the trustees for the 
debenture stockholders. Negotiations to this end are in active pro- 
gress. The increased loss at Queen’s Ferry is largely due to the in- 
crease in depreciation (£2,688 more than last half-year). An 
unexpected source of loss has also arisen in the necessity for reject- 
ing, and valuing only as ‘scrap,’ a quantity of material made in the 
earlier stages of the work, and believed, at the time, to be satisfac- 

This source of loss is not likely to recur, but under present 
conditions at Queen's Ferry some loss cannot bs avoided, even if 
the works be closed entirely. Everything that is possible is being 
done to reduce expenses and to increase efficiency. 

“The directors have given constant attention to the improvement 
of the financial position of the company—which is the dominant 
factor in the situation. New business, and even the best founded 
hopes of future profits, will be fruitless unless the company can 
pay its way and has working capital at command. The directors 
are glad to say that the financial position during the past few 
months has much improved. Money has come in comparatively 
freely from debtors, and shares in other companies (received in part 
payment under contracts) have been sold at favourable prices. The 
debt to the Bank bas been paid off, and an ample balance created, 
without selling the whole of the reserve fund investments; invest- 
ments remain at this date which, at cost, represent £27,053 4s. 6d. 
The loss upon realising the securities sold, at the present low prices, 
has been charged against the reserve fund account, which has also 
been debited with an amount written off from other investments of 
the company, which the directors have rigorously valued down to 
what they believe to be thoroughly safe figures. The opinion was 

d at the last meeting that the remuneration of the addi- 
tional directors should be provided by deductions from the salaries 
of existing directors. Ав the directors are remunerated under 
separate agreements for service, and not collectively, this question, 
as was explained at the meeting, could only be dealt with by the 
directors individually, and not by the board as а whole. Mr. 
Robinson and Bir Gilbert A. Clayton East accepted reductions as 
from March 31st last, equivalent to their pro ratá proportions of 
the new directors' salaries. Mr. Arthur Lazenby expressed, and still 
desires to express, his willingness to follow the same course, but at 
the wish of some of his colleagues he has deferred action until they 
could bring the matter, as affecting him, before the shareholders at 
tbe ensuing meeting." 


Electric Railway and Tramway Carriage Works Co. 


Мв. Чковак RicHAnRDsON presided at the meeting held on Sep- 
tember 22nd at Preston. In moving the adoption of the report, he 
said it was, of course, not satisfactory to have to report a reduced 
dividend, but he thought that when he explained the reasons the 
shareholders would think that, under the circumstances, the divi- 
dend was fair and satisfactory. They were aware that the trade of 
the country had not been in as prosperous a condition as heretofore, 
and this was especially so in connection with their business. There 
had been a decrease in their output during the year. They had met 
with serious competition, but two works which had been their 
greatest competitors had now gone into liquidation, and had been 
sold. Consequently the shareholders might now look forward to 
getting better prices than hitherto. For depreciation and general 
reserve a sum of £19,800 had been set aside. This was a consider- 
able amount taken out of their earnings. Last year the sum carried 
forward was £5,426, and this year it was reduced to £2,873. With 
to the future, he did not like to prophesy, but the directors 
thought, from what they could see at present, that they would not 
have an unsatisfactory balance-sheet to present next year. 
The report was adopted. 


Dick, Kerr -& Co. 


Mn. Joun Keng, M.P., presided at this company's meeting at 
Cannon Street Hotel on Tuesday. In moving the adoption of the 
report (see ELECTRICAL Review, September 23rd), he said that 
while the net profits for the year were only £84,170 17s., as against 
£110,449 for 1903, they did not feel, in view of the severe competi- 
tion in all departments, that any apology was necessary. In com- 
parison with the results attained by many other industrial concerns 
there was reason for congratulation. It had invariably been their 
custom before arriving at the net profits to make the most ample 
provision for every possible contingency. Apart from maintaining 
the works and machinery in the most efficient manner and charging 
the same to revenue account, he drew attention to the auditors’ 
certificate, where they stated that the plant and machinery had 
been amply depreciated. The two poiuts he had drawn attention to 
should always, in his opinion, be well considered in an industrial 
business. Under Clause 31 of the trast deed it was provided that 
one-fifth of the net profits were to be set aside as security for the 
debenture stock until the amount reached £150,000. It had been 
the aim of the directors to get rid of this obligation at the earliest 
possible date. It was a source of satisfaction that this aim nad 
been realised within the last five years, and that the liability waa 
now at an end. There could be no doubt that this conservative 
treatment had been the means of protecting and strengthening the 
position of the debenture holders and preference shareholders, and 
the time bad now come when the ordinary shareholder would also 
reap the benefit of this prudent course. He did not wish the share- 
holders to assume for a moment that in the future the directors 
might not consider it in the interests of the company to exercise А 
wise discretion in still adding to their reserve. The amount carried 
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forward this year was £39,922 11s. 4d., against £35,544 188. 7d. last 
year. This very large carry forward was а source of strength to the 
company. In the Far East and in India important contracts had 
been concluded or were in course of completion. A large piece of 
work was being carried out in Tokio in the smoothest manner 
possible, notwithstanding the war. Australia, South Africa, Canada, 
and Argentina had proved good customers. Europe practically 
and America completely, by reason of their high protective tariffs, 
might be accepted as markets which would be of little account. 
Their peoples meant to retain their own business and encourage 
home industries—small blame to them—and, atthe same time, 
they had, to them, the inestimable privilege of competing with 
British manufacturers on equal terms in the British home 
aud Colonial markets. The electrification of the line between 
Liverpool аай Southport on the Lancashire and Yorkshire rail- 
way system had been completed, and it was working воссевв- 
fully. This was the largest scheme of railway electrification of a 
main line so far carried out in this country. There was the possi- 
bility of a considerable development of work in this direction in the 
near future. The experience this company had gained should prove 
most useful. 

Mr. Б. H. Prestwich seconded the resolution, which was carried 
unanimously. 

The retiring directors and auditors were re-elected, and a cordial 
vote of thanks was given to the directors. 


South Lancashire Electric Traction and Power Со. 


THE Financial Times says that the report for the year ended June 
30th last shows a credit balance of £2,573, making, with £778 
brought forward, a total of £3,351. The report states, however, 
that tbe liabilities to contractors for works not certified by con- 
sulting engineers and the accrued dividends from date of allotment 
to June 30th last on the preference shares have not been provided 
for in these accounte, which are also debited with £58,701, being 
two years’ debenture interest. The directors add that, as indicated 
in the last report, the whole of the tramways and the light railway 
constituting the first constructional scheme of the company have 
been in operation since 1903. The receipts on the working of these 
lines have not quite come up to expectations, but it must be remem- 
bered that the districts served by the company's tramways have 
passed through а crisis. The cotton industry and trade generally 
have been extremely depressed; moreover, the system still remains 
to be completed, and there can be no doubt that the sections remain- 
ing to be built will not only earn money themselves, but will also 
largely increase the earning power of the existing lines. The 
arrangements for raising further capital which were sanctioned by 
the debenture stockholders at the latter end of last year were 
actively proceeded with. The efforts of the directors were, how- 
ever, frustrated, partly by reason of the acute financial depression 
and partly by the feeling of insecurity arising from the legal pro- 
ceedings brought against the compauy and some of the directors by a 
very small minority of the debenture stockholders. In order to 
afford more time for negotiations for freah capital, arrangements 
had been made for the payment of the debenture interest due on 
June 30th, but the directors were prevented from carrying them out 
owing to the attitude adopted by the owners of some of theordinary 
shares which were to be transferred. The debenture interest nos 
being paid, the Court, on the application of a debenture stockholder, 
appointed Mr. J. M. Henderson and Mr. J. R. Balter joint receivers 
and managers. Negotiations are pending, and there is reason to 
hope that a reconstruction of capital may be possible, and that the 
additional capital required to proceed with the construction of the 
lines may be obtained at a satisfactory rate. An extraordinary 
general meeting will be held on the 7th prox., for the purpose of 
considering the advisability of winding up the company voluntarily, 
and, if thonght fit, passing the necessary resolution. Since the last 
ordinary general meeting Sir John A. Willox, M.P., has, through 
continued ill-health, retired from the board; Mr. Joseph Beecham 
and Mr. H. R. Hogg have joined the board. 


Mersey Railway Co. 


Mn. James FALCONEB, chairman, presided at Worcester House, E. C., 
on Tuesday, over the half-yearly ordinary general meeting of theabove 
company, and in moving the adoption of the report, said they had 
now got to the stage of electrical workiug, and the only consideration 
the shareholders had got to deal with was the question of the result 
of the working. He was glad to say that the accounts for the half- 
year showed a substantial improvement, for the receipts had been 
increased and the cost of working decreased. They were not, how- 
ever, satisfied that they had reached a final conclusion, and they 
looked forward in the future to increasing the receipte, as the public 
realised the advantages which the present system of working pro- 
vided for them, aod as the traffic in the district extended and 
developed ; they also looked forward to improvement as regarded the 
cost of working, but were keeping а continual watch on every item of 
expenditure, and economising as far as they possibly could con- 
sistently with efficiency. Taking the revenue account, he felt that 
the figures were gratifying. The number of passengers carried, in- 
clading season ticket-holdera, during the half-year was about 
4,500,000, as against 3,200,000 in the corresponding half of 1903; 
which was an increase of something like 40 per cent. The receipts, 
excluding season tickets, were £33,715, as against £26,136. The 
number of season ticket-holders had increased from 1,749 to 2,884. 
The total receipts for the half-year had been £40,914, against 
£32,278, which was almost an increase of 25 per cent. The 
total working expenses for the half-year were £33,501, as 
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ч £32,061, but if they excluded the exceptional charges, 
of pumping and ventilation, the working expenses were £29,751, 
as against £27,375. In measuring, however, the effect of the change 
from steam traction to electricity, they had to take into account the 
fact that they had greatly increased the service to the public, and 
were doing practically double the work. In the half-year with 
which they were dealing, the train mileage was 411,683, as against 
a train mileage in the corresponding half of 1903 of 218,308. If 
they wished to compare the cost of working the electrical service 
as against the cost of working a steam service on the Mersey rail- 
way, the proper comparison was between the cost per train-mile of 
the two classes of working. Looked at from that point, the figures 
were very striking. Excluding pumping and ventilation, the cost 
per train-mile during the half-year ending June 30th, 1903, which 
was four months steam and two months electricity, was 30'1d. The 
cost during the half-year under review was 17:35d. per train-mile 
—a reduction equal to about 42 per cent. If they included 
exceptional charges, the cost per train-mile in the first half of 1903 
was 35 25d., whilst last half-year it was 19:58d. Those figures con- 
clusively showed to his mind, as they would, he felt, show to the 
minds of everyone, the extraordinary superiority of electrical trac- 
tion over steam traction in dealing with such a railway as theirs. 
But it had further to be borne in mind that this cost per train-mile 
represented a cost for which they could carry practically double 
the traffic which was being carried at the present time. They had 
now demonstrated that at a cost of 194d. per train-mile they could 
carry any number of passengers who were likely to come, and they 
bad reached the point of earning from all sources something like 2s. 
per train-mile. To his mind the future of the company depended 
on their being able to increase that figure of 2s., and the board were 
doing everything they possibly could, by providing travelling 
facilities for the public, to increase it, and they could only await the 
development of the very important district on the Cheshire side of 
the Mersey. They were glad to state that since they last met they 
had entered into an arrangement with the contractors which had 
resulted in a settlement of their differences. They were both 
interested in the prosperity of the company, and it was satisfactory 
that they were working together for its development. A holder of 
redeemable stock had written to ask when the stock would be 
redeemed. The period fixed for the redemption was August 12th, 
1905, and under the arrangement which had been made with the 
contractors, the money required would be provided, and the 
Westinghouse Co. had also undertaken after the date to guarantee 
interest on the perpetual debenture stock which would take its 
place. 

Mr. S. а. SHEPPARD seconded the motion.“ 

Relying to а number of questions asked, the Cnarnman said there 
was а feeling in Liverpool tbat the first-class should be retained, 
and it paid them to run first-class as well as third. The exceptional 
charges for pumping and ventilation were not exceptional from an 
accountant's point of view, for they would continue, although it was 
hoped that the cost might be reduced. If the existing traffic were 
doubled, it would mean practically doubling their receipts, and if 
this were done it would mean about 430, 000 to be divided amongst 
the ordinary sbareholders. Ав to whether that could be done or not, 
was а delicate question to answer, and the board could only do 
everything in their power by giving the public facilities to attract 
them to the line. 

The report was then adopted. 


Ferranti, Ltd., Reconstruction.—The scheme outlined 
on p. 509 of our last issue, came before the meetings yesterday. 
It was adopted by the unsecured creditors, the preference share- 
holders and debenture-holders. The new company will continue 
only the meter and switch departments, the engine and alternator 
departments having been closed down. 


Swansea Improvements and Tramways Со. — Тһе 
report for the half-year ended June 30th states that the gross 
earnings amounted to £13,434, an increase of £848. After deduct- 
ing working expenses, debenture and other interest, there was a net 
profit of £3,935, which, with the balance from the previous half- 
year, makes an available total of £5,072. It is recommended that 
£1,000 be transferred to reserve in reduction of the amount due to 
the British Electric Traction Co., and that the usual dividends be 
paid on the two classes of preference shares, leaving £2,773 to be 
carried forward. 


Eastern Extension, Australasia & China Telegraph 
(0.—The directors have declared a dividend for the quarter ended 
June 30th last of 2s. Gd. per share. 


Evered & Co.—The directors have declared an interim 
dividend at the rate of 74 per cent. per annum for the half-year 
n June 30th. Last year's interim dividend was at the same 
rate. 


Folkestone Electricity Supply Co.— The directors 
bave declared an intcrim dividend at the rate of 4 per cent. per 
annum in respect of the balf-year ended June 30th last on the 
ordinary shares. This is at the same rate as last year’s interim 
announcement, 


Eastern Telegraph Co., Ltd.—The directors announce 
the payment on October 15th of a dividend at the rate of 1} per 
cent. өп the ordinary stock, tax free, in respect of the quarter 
ended June 30th. 


~ 


STOCKS AND SHARES. 


. Wednesday Evening. 

Мове business has come about the Stock Exchange since we were 
last writing, and the investment sections receive considerably the 
largest part of it. Consols continue dull, but the Railway market 
has taken 4 new lease of vitality and of better prices, although the 
improvement is slow in spreading to the electrical railway com- 
panies. Electricity Supply sbares are also somewhat colourless, the 
demand in this department being mainly confined to the Debenture 
stocks. Telegraph issues are fairly firm, and Telephones show a 
slight disposition to easier prices. f 

At length District Ordinary has risen over 40 again, the price 
showing a 2 point rise at 403. Statements which do not seem 
entirely guileless of inspiration are being circulated in regard to 
the early prospect of the electrification being completed and the 
benefits expected to accrue to the company thereby. A good tone 
is apparent in Metropolitan Consolidated stock; the price has 
advanced a couple of points to 964, and the Surplus Lands stock 
is nearly 3 better at, 754. Another 2 per cent. improvement lifted 
City апа South London to 49, the rise hsving been remarkably 
sharp, and almost unchecked, since it etarted from 39 quite recently. 
Tuesday's meeting had no more effect upon Mersey stock than the 
issue of the satisfactory report ect out in these columns last week, 
and the price remains about 74. Great Northern and City Pre- 
ferred shares are 5}, and no alteration has occurred in the Central 
London Railway descriptions. | 

To record a rise in Anglo-Argentine Trataway shares becomes 
almost monotonous, so regularly has it to be done. The Ordinary 
at 68 are 1 up, the Preference keeping at 53, and the Debenture 
stock about 140%. City of Buenos Ayres Debenture is a couple of 
points bigber than this, although both stocks carry 6 per cent. 
interest payable on the same dates. To buy either security is, how. 
ever, а matter of much difficulty. Calcutta Trams display strength 
at 72, and there is a little business doing in London United Pre- 
ference, which are 10; middle, the Debenture stock being quoted 
104. British Electric Tractions retain their last week's. rise, but 
there is not much trade doing iu the Ordinary. The Preference 
have been sought after, and, at 11, mark a gain of 5s. 

Falls of £1 a share each in Willans & Robinson Ordinary and 
Preference reflect the sharp disappointment felt at the nature ofthe 
report published this week. A loss of £29,200 for the first six 
months of the current year was most unexpect:d. The Ordinary 
and Preference shares go dividendless, and, of course, the reserve 
and carry forward get nothing. Such a showing has brought the 
price of the Ordinary to 14, and the Preference to 23, althoogh the 
Debenture stock is left in the Ujjicial List at 75 to 80. To deal at 
the top figure would be easy enough, bnt what price the holder might 
have to accept, if he wanted to sell, is a very different matter. 
There is no change in Babcock & Wilcox Ordinary at 3}, nor in the 
Preference at 1:. Telegraph Constructions put on £1 at 364; it was 
hinted last week that the shares might be expected to participate in 
the firmness shown by the telegraph market. 

Iuvestors who are content to wait for а year or two before obtain- 
ing interest on their capital may follow the fortunes of the South 
Wales Electrical Power Distribution Co. with advantage. The con- 
cera was floated in May, 1902, and the number of consumers is now 
increasing at a rate cousiderably beyond the directors’ anticipations. 
By next year it is likely that the company will be in a position to 
pay 4 per cent.; after that its progress in dividend distribution 
ahould be rapid. The investment, of course, is a lock-up, but in 
view of the field ahead of the ccmpany and of the way in which 
customers are already sending orders, it is reasonable to suppose 
that not many years will be required to see it firmly established in 
a position that would make minimum 10 per cent. dividends a 
matter of assurance. The price of the shares is about 8}, a discount 
of 358. upon the par value of £10. 

Telegraph issues, as already noticed, have attracted buyers prin- 
cipally to their prior-charge stocks. Profit-taking lowered Anglo- 
American Deferred to 8}, at which the price “made-up” last 
Tuesday. Indo-Europeans are £1 harder at 454, and investment 
demand huş raised Eastern Telegraph Ordinary a point to 1314. 
China shares have not moved from 124, aud the Trust varieties 
continue quiet. French buying put Great Northerns $ better to 291. 
The only change in Telephone stocks is a point decline in National 
Deferred, which reduces it to 92. 

Westminsters, in the Electricity Supply division, have an improve- 
ment to show of 10s., and Edmundson's Ordinary are 4 harder at 61. 
Metropolitans fell 4 to 16. A few of the Debenture stocks are 
better, notably Chelsea 4% per cent. at 1094, the rise being 2 points. 
Half thet amount has been scored by London Electric Debenture at 
98%, while Metropolitan 44 per cent. stock is also 1 up at 1133. 


The quotation for Smithfield Debenture has been narrowed a shade 


in favour of the buyer. Bromley (Kent) shares are } down at 51, 
but Folkestone Debentare at 1014 has risen a point. 


Calcutta Tramways Co.—The directors have declared 
an interim dividend of Зе. per share (being at the rate of 6 per cent. 
per annum) on account of the half-year to June 30th, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present TS or | Dividends for she last | „СЮЕ, | Closing | week ended 
Issue. R * a dus three years. pt. Ast. Bept. Ath Бер: 
1903, | 1909. 1908. Highest Lowest 
07,100 African Direct $ 4 96 Debs. eo ee ee ee ee 100 e өө 98 — 108 98 — 1023 ee ee 
25,000 Telegraph „в share Nos. 1 to 95,000 ee ee е 10 . oe 4— 5) 5) ее ее 
119, 7008 do. 5 96 Dens., ов. 1 to 1,960 Red, ee ee . 100 е ee eo == ee „° == oe Фа 
188,840 | Anglo-American Te x: Re MR сЕ PA s .. | Stook | 61s. 60/6 61s 50 — 58 50 — 68 Б1 508 
8,106,580 Do. do. 6 X Pret. 2s ee 5 Sa „Stock | 6 96 17 6% 96 — 98 96 — 98 974 
8,106,580 ро. do. . Deferred ee ee ee * өө ee Stock 9s. е 81— 8 — 814 
44,000 Chili Nos. 1 to 44,000 ee ee ee ee eo 6 T2 6 1% 5 — 5 5 — ee 
77 ae бшепн eae ⅛ w D |ы a taa L'e | M—9 563 
о. 4 Btook ee . ee == е е 
16,000 Cuba co НЕ өө t% = ee ee ee ee 10 4% 6% 5 96 7 — 8 7 — 8 ** е 
6,000 Do. 10 96 Pref. ee өө ee ee ee ee eo 10 ° ee 16 — 16 15 =e 16 ee e. 
6,000 Direct Spanish Telegraph10 9% Oum. Pref. a ds ds s [. T AES is 7— 8 7— 8 Et А 
806,000 Do. do. 44 96 Debs. tT] eo ee ee ee B0 ее ee . 98 —101 % 98 —101% ° о 
BLOD | Direce Wom India Calvo, 49% Hag, Bb, within Мо, Гю 1,800, Kei. | 100 | Ч | ME | | wur | юла | | oc 
0 08, ee ee ее — — oe ee 
4,000,000 | Bastern Telegraph, Ord. 8 e ve c. ee oo o Stock 1% | 1% | 1% | 128—188 199 —184 1 181 
1,905,068 „Stock ee ee eo ee ee 100 ee ээ ee S7 — 90 87 — 90 R8 88 
1594,05 - Do. 4 ort. Deb, Stock „ „„ | Stock Ki КА * 106 —109 106 —109 108 = 
808,080 | Kastern , and China Telegraph es „ 7% | 19$ 7 194— 121 121— 123 123 123 
T Do. 4 96 Deb. Stock ee ee ec ee ee Btock ee ee ee 106 —108 106 —108 ee ee 
A Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 se x % —102 99 —102 100} | 100 
300,0003 | Do. do. 49 Reg. Mort. Debs. (Mauritius Bub.) 1 do 8,000 | 9б $ а 100 —108 „ 100 —10 % | .. M 
Mus | ама таста на ай e oz on oz о B ий mand RACE dE u^ d 
180,000 Greas Northern Telegraph, of" hagen | 10 |15% | 198% | 15 96 $9 — 30 983 | .. 
64,700 Halifax and Bermudas Cable, nnn 100 95 „ - 99 —101 99 —101 s 
17,000 European Telegraph . . .. .. o o ..| 99 |10% | 10% |10% | 48—46 44 — 47 46 454 
` 92,680 | Monte Video Telephone Co., Ltd., Ord. .. An ee d 1 A 8 — Ф —Ó 2 
1,988,888 | National Pret. юк .. .. oo „100 |595 | 6 6 104 —106 104 —1 1 104 
1,908,007 Do. Def. Stock .. .. cf ec 100 йн 5 92 — 94 91 — 98 9! 
15,000 Do. do, | 6 Cum. 1st Pref. ee ee ee ee ee 10 6 6 6 12 — 14 12 — 14 ое 
25940 | D do. 64 Nonoum. Bra. Pret, 2'so 200,600 cL sls - 5 2 — 55 2 — 80 
on -· um. 8rd. to ; К 
000,000: Do. do. 84 96 Deb. Stock Red. тое Stock 84 84 97 — 99 97 — 99 11 
689,508 Do. . 4 b. Stock Red К e | 100 4 4 4 104 —106 104 —106 105 1043 
1,000,000 Do. do. Prov. Certe., 85 96 to be paid ee ee 2. 67 — 69 — 69 
179,819 | Oriental and Neo. Nos. 1 t 171,604, fully paid. ..  .. 1 6% | 6% | 64% — 1 ti— 1 1 
50,000 Do do. 6 & Cum. Pret, a ae 1 Уз MX lAÀ— 1 — 1 à 
8,808 8 Cables ee кй un is n -. хи Cert, ee 118 —128 118 —129 
68,000 United River Plate Telephone ее ee ee ee ее ee 6 3% 1% 6 — 6 — 6 6e? 
60,000 и 5 95 Cum. Pref., Nos. 1 to 40,000  .. Б 5 > 4— 
179,947] Do. do. 6 Debs. ee eo ee ee 0 0 Stock ee ee 108 —106 108 —106 е 
1,600 West African Telegraph, Shares ee ee ~a ө ° е ee ee 10 e. 3 96 4 96 6 — 7 6 — 1 ee 
80,008 | West Coast of America, 1 to 30,000 and 53,001 to 58,009 СЕ * 2d Še Fm yh — Ай 
150,008 | West Coast of 4% Debs., 1 to 1,600 guar. by Bras. Вор, Tel. | 100 s — 100 —100 Е 
201,980 Wena D шы L „ Nos, 1 70 207,980 ees Seer е тар! 196 | 1% | 7% 123— 123 191— 1 198 123 
15,0001 Do, 5 % Debs. 2nd series, 1906 ..  .. «| 100 és 99 i 101 —104 101 —104 EX 
405.000 Do. do. 4% Deb Stock Re. 100 $5 RH i 101 —104 101 —104 : 
88,881 West India and Panama ph.. 0 0 ee ов eo ee 10 ee ee ee à й— 
86,588 Do, do, ёо. 6 Cum, 1st Pref, eo eo 10 ee ee oe T 7 : 64— 7 63 ° 
6,009 Do, do, do, 6% Cum. 2nd Prei. 10 ux ds Н 5 — 6 > 5 — we 
85,9094 uo. do, do, 6 & Debs, Nos, 190 1,808 . | 100 un M BH 100 —108 100 —108 i 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


25,000 Aluminium 9 % Cum Pret. ee ee eo ee ee 10 ee b — 6 b — 6 54 644 
10,000 до. кА" 6 Cum. {. ee ee e 10 ee e - 84— 94 94 oe 
800,000 до. гё, а „ Deb, воск Red. ee ee ee Stock ee ee 92 — 97 „ 92 — 97 eo 
300,008 Bleoctric ae ee ee ee ee ee ев 10 9% 8 96 — 10 10 9i 
100,000 do 6 % Cum. Pref. .. e e ө ER 10 as ss 1 11 1 111 11 ih 
00,6008 do. 6 гарени Debenture Stock .. .. Stock A bs 117 —119 117 —190 1183 Ps 
do. 44% Deb. Stock Red. ee ee ee 100 ee ee 94 — 91 94 — 97 ee . 
200,000 Insulated and He Cables se Жз сөө; lee бөз 6 10% | 10 96 8 96 6 xd 64— 6 oe 
до. 6 Pref, e ee ee ee ee 6 eo ee ee 6 е 6 ee 
E u, EC 9% 1st Mort. Deb. Red. e ee ee ee a Nil ee ү °з 101 —104 101 —104 ee 
Y „ боа "omo uo oA Js] | м |a | 
105,731 | Brush Blectrical Engineering, „ 1 to 105,781 ie! d. e 3 N Nil Nil +— ; i— і is i 
180,000 Do. do. on Pref. e ev a 8% 6% 6% 1— 1 1— 1 ss . 
196,000: до. 2 Рат. b. ee ee Btook ee ee ee 04 — 97 94 — 97 ee . 
25,0001 Do. do. Perp. 8nd Deb. Btook .. |. | Stook ёё єє И 10 — 75 70 — 75 s oe 
40,000 "240. do EA Oam a 25 0 =) - „ | i pi ни : 
90,0001 Do. йо. : 1st Mort, Deb, Stoch Red. >> Stock |... i ' | 201 105 101 —106 10 | 1 
8,060,014 Central London Railway, Ord. ce ee ее өө ee Btock 4 4 4 85 — 87 — 87 87 y 
494,008 E Do. 4 Pref, Stock. ое ее oe ee | Stock 4 4 4 100 —10% 100 —109 as 
«494,008 29 do. ее ee ee ee ee Stock - 4 а ip — a Б T€ E: 4 ei 
"35000 | Crompton on & Оо. Nos. 1. to 8,00 —— 3 кюз М s ы 8 E E * H— 3 14— 1 5 
10,00 L 5 "Goto 1,80 of 450 red a nai = o pq ms ө 90 — 95 90 — 96 "e — 
wan nited Elec. Ligh 66 " shares, 99,961 ee - [17 
91 Do. do, 5 ., Mares G- N, da 5 Nil Nil T i a um 27 A ee 
044,008 Do n ‘ x Deb. Stock Red. TE = we ix $2 Du To - . 
519,100 | Electric Construction 110 113.100 hee ears " a 1 65 1 6355 | «« iei 1— 1 vid a 
81,800 Do. do. 1 96 Cum. dae ar Ke. “wes ux 3 vs ө» a 2 — af з — af x ee 
Do, r до. 4 Р , 18$ ort. Stock өө ee Stock ee ee 96 — 99 06 — 99 ae е 
BE | Game ope |B oa ek | ЕЕЕ ИНЕ 
- 900,000 Henleys (W. T) Telegraph \ orks, Ord. ‚. „„ 6 0% |20 & | 16% LO} — Hàxd | 104 1g x Е 
y 7g Do. do. A fort Deb: Stock te 6 ee | Book | . | - син 107 —11) Е HA 
88060 | Indis-Rubber, Gutea-Percha & Telegraph Works «e „ 10 |10% 110% 184— 194 184— 193 19/,| 19 
800,000 , do, do, 4 96 lst Mort, Deb. | 100 c» Tis 100 —108 99 —103 xd ON 
87,008 {Liverpool Overhead Railway, Ord. domi Coco oo” 10 14% | 4% E m E et : Е 
(Bie, | Telegraph ИЧИ ИЗБЕ ЕЕ к-ю | | aia 
640,900) | Waterloo & City Баптау, Ord. eve oo | 100 | 8% | ai% | si% 6 — 99 * 2 


* А period ef nine months. t Quotations on Liverpool Stock Exchange, Unless otherwise stated all shares are fully paid. 1 From Manchester Share List, 


Bank rate of discount 3 per cent. (April 91s$ 1904). 
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SHARE LIST OF E ECTRICAL | COMPANIES (continued) — ELECT — SUPPLY Г COMPANIES, 


c Present Btock | Dividends for the 
NAMB, or otations 
issue. | Share. last three years quota Jst. 
90,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 ү r^ "E 10% | 10—11 
9, p ee 
90,000 Do. do. усл e GU Rel ee et ake 
250,000 | Central Electric Во D Guar. Deb. Stock v» m Бе .. | 100 vs dis vs 107 —110 
60,000 Charing oM аво and d Electricity бу Supply е Р ef 5 10 95 | 10% 8 96 S — 83 
bey Do do. City U а d Cum. те. ee : ee ee ee 4 B 
J е п е РБЕ Саш, е e ee ee ee ee 
40,000 Do. do. ee es ee 5 ee es ee б 
rem dcin D tri ity E. 0. Er Deb. Stock Red. ee ee ee ee o 4 3, 4% bi% аг — a 
9 өс 0 upp у, ee еә ee х 
17006 City t London Blectrio Li CR a Bol i 110,596 ° ad ike 69, | 56% | 5% очи | 
А 0 naon ecvwric 1 А — Г ee eo ra 
400.000 Do. б Gam Pret; Lo as, at їй ali paa: р D i "| no asm 
800,000 Do. 44 па Deb. Boek, È v. Certs., all paid . ee 100 ee ee ee 102 —106 
40,000 | County of London gonis Lighting, Ord, 1—40,000 ..| 10 4% 4% 4% 8— 9 
20,000 Do. О, 6% Pref., 40,001—60,000.. 10 ee ee ee 111— 12 
400,000 Do. aa % Deb, Stock ee ee ее ee ee ee ee 106 —108 
950,000 Do. do. 4 ind Deb. stook . 0 ee ee ee Stock ee ee ec 101 —104 
60,000 | Edmundson's Electrio Lieu Ord. Shares al^ oko ue» 6 1% | 19$ | 7 6— 6 
B0,000 Do. do. 6 Com. Pref. ee ee ee eo ee ee eo 6 — 
140,000 Do. do. 1st Mort. Deb. Stock ee 100 ee ee ee 105 —108 
91,000 | Kensin and Knightsbridge Electric Ord. FI Б 10% 110% 18% 12 — 18 
90,000 g do. do. 4 % Debenture Stock ee Stock ee ec ео 102 —106 
110,000 | London Electric Su Му Corporation, Limited, "iP . ae 2s 8 v ‘oa ss 12— sf 
49,840 Do. * do. 6 96 Pret. 6 eo ee ee 5 — 
100630 11 оа NN Supply, 1:56 1004009 18% Deb, Stock Red | в 10 | 6% | 1% | 83% 15 — 10 
е o Supply, ; is — 
11,106 Do. do. 7 % Cum. Pret, 1—71,106, £8 paid ee b ee ee ee = 
0001 Do. ~ do. 4496 1st Mort. Deb. Stock 24 v» is s5 E es 110 —115 
960, 0002 Do. do. Mort. Deb. — Red .. Stock ЯА ss ©» 96 — 99 
59,000 Do. do. 4% ist Mort. Deb. ee ‘be ee 100 ee eo ee 1 d 104 
40,000 | St. James’ and Pall Mall Electric Light, Ord. .. “ 6 144% .| 144% 144% 164 — 153 
90,000 Do. 0. до. 1 Pref. 90,061 to 40,080 5 ee ee ee 8 те 9 
150,000: Do. do. pl Deb. Btock Red ee 100 ee ee ee 97 —100 
12,000 | Smithfield Markets бано Bupply, Ord. $5 ais y T 5 РУ 9496 4 96 21— Br 
50,000 Do. do. do. 4 % Deb. ibn sie .. | Stock vs i me 88 — 88 
65,000 | South London Electricity Елро!1у. Ord. ee 5% b i» 1396 8 96 4— 4} 
100,000 | South Metropolitan Electrio Light and Power, Ora. ví ee ВР 1 T as we 1 
50,000 1% Pre f. е ee ee 1 ee oe ee 11 — là 
100,000 Do. dX 1st Deb. Stock ees ee ee 100 of ee ee 106 —109 
80,000 Urban Electric Supply, T ee ee ee ee ee 5 ee ee ee 1 — Ei 
10000 w Do. El =. 8 vain oe ee ee ee ee ое : 1 % 12 % 184% 15 18 
Ы mM ec 2 app , ee ee eo ee ee T 
98.141 М Б % Cum. Pref. .. е А КА 5 Ф bs 6 — 
; . Ыр to Founders Shares. t Unless саге stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, Sept September 28th 
CHEMICALS, &о. de Aes om METALS, &o. (continued). 55 
а Acid, Hydrochlorio ee ee рег cw. 6j- КЕ д Copper Sheet aa РЯ . рет ton £71 АР 
а ПП Nitrio ee oe ee ee per сті, 99/- ee 9 97 oe oe per ton 271 ee 
в „ Oxalic.. oe oe Der ст. 89/. as в » (Electrolytic) Bars per ton 882 vs 
а „ Bulpburio .. on . per ст. 6/6 s $ n " .. per ton . EW ee 
в Ammoniac, ны А ss .. per owt, 49J- us 6 н " Rod .. рет ton £72 af 
а Ammonia, Muriate (crystal) .. per ton 283 10 vi 6 5 i Н.О, Wire per lb. те. Не 
а 97 ee ee ee per ton £80 ee ў Ebonite Rod ee ee ee per lb, ee 
a Bleaching powder x .. рег ton 44 10 ө» ANE ee " s ee per lb. 8j- we 
а Bisulphide of Carbon .. per ton £15 оа я German Silver Wire .. per Ib. M6 гё 
а Бога: x vs se .. per ton #18 ee h Gatta-percha fine... ee e. per lb. А 84- T 
а Benzol ss Бе ee рег gal. Y- ee h India-rabber, Para fine .. ee per lb. 4/8 00 4/9 - s 
а T ee ee рег gal. 6/6 ds 4 е 1 Sheets per ton 218 а 
а Copper á nien "T ae per ton 219 a ‘ Pig (Cleveland warrants) per ton 48/13 - Я 
a Nit: use e 5 per ton 280 4 : Fo oe per ton From £11 ee 
a White Sugar is . рет ton £81 s $ , Sorap, .. per ton 47/6 to 50 ee 
а — ee T ве par ко 491 10 ae $ 4, Wire, galvanised N 10.8 .. per ton &9 15 se 
а а арыда, Solvent xy a ito a 160° О), рег gal, | 90 26 g Lead, English Ingot .. per ton 212 5 2/6 dec. 
ichromate, in ..der 8d. es 9 » „ Sheet per ton 211 17s. ба. oe 
Oaustio бб. per ton 49% $4. n Manganin Wire No. 998. per ld. 1 ` - 
а Sh hellae T e рег сті, 210J- ee ` 9 Meroury .. .... рег bot. £7 15 T 
а Bulphate of Magnesia s ee per ton #4 10 ee d Mica (in original cases) small... per Ib. 6d. to 1/ e 
а . Sublimed Flowers .. рег ton #6 10 oe d „ " » medium per lb. 2/6 to 4/- ee 
е tone ered es ee рег ton 46 10 ee d 5 ii ; large .. per lb. 4/6 to 8/6 és 
Lum .. per ton 25 ‘s Р Phosphor Bronze plain castin s per lb. * to 1/23 өө 
а Boda, Caustic (white 70%) . рег ton 210 15 vs p „ rolled bars & per Ib. N- to 1/8 es 
а „ Crystals КА ee per ton £8 T p " s» Sstrip&aheet per ib, From 1A T 
а „ Bichromate,casks.. — .. per lb, Ad. dk o Platinum 44 ee 
e Bilicium Bronse Wire 9d. to 11d. ee 
: 4 Steel, Magnet, &aco'd'g to desc'p'n 258 eo 
METALS, &о. 4 09 99 bars oe ee 1 ee 
b Aluminium Ingots, in ton lots .. per ton 2180 és g Tin, Block .. а" = io { £180 10 } 
b " Wire in ion tone per ton #2168 m Д „ Fol .. "m 16 
b , Sheet, in ton lots .. per ton 2166 vs Wire, Nos. 1 to i. и 
b Babblit's metal ingots . per ton £48 to £180 s p White Anti-friction Metale— 
c Brass (rolled metal 9 to 12) basis per lb. * ee „White Ant brand 412 to £09 
C » ube (brased) 5% .. per lb. А oe f Yarns, 2/10s Grey Cotton, on eps Bd. 
e s. (soliddrawn).. .. per lb. 144. 68 j н Slea. Flax. T T өы. i 
€ „ basis.. ee per Ib, 63d. x j| и Sply 10 Ibs. Russian... * 
я кере pare, (brased) .. ee рег lb. А ; „ 10 lbe, Russian, single. 
(solid drawn) .. per lb. А a j 180 Ibs. Jute rove 
at anlantad .. Tar ton #71 zs k Zine. аһ (Vieille Montagne bn. \ 


w Ошон» supplies u) A. cs. u G. Buor 4 Co.; b The British Aluminium Co., Ltd.: е Thos. Bolton ё Bons., Ltd.; d F. Wi 
Bmi.h & Co., у India-Rubber, G.P. and Teleg. Works Co., Ltd. ; g James & Shakspeare ; h Ecwaràd 1 ill & Co.; 1 Bolling & "Phosphor 
бо., а. * Morris Ashby, Lid. ; : M W. т. Glover & Oo., Lid.; * P. Ormiston & Sons; o Johnson, Matthey & Oo., Lied.: Р ‘The Ph 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. _ 


А Week Receipts for | No. Miles Week Receipts for No. 

Locality. ending the week. (| wks. Total to date. open. Locality, ending the week. | wks. Total to date. 
£ £* £ £* | . £* £. М 
Aberdeen .. Sep. 241,451 +203 | 17 27,618 + 5,0940! 10 | — 8 Dublin a ..| Sep. 28 5,060 — 24 | — | 67,222 | — 3,027 
Bath oe в ее $9 21 £05 т 89 24,648 — 13 = =] East Ham ee ee 99 707 — 91 25 19.619 + 1,409 
Birmingham és „ 24 | 5,896 | —28B | 99 | 209,220 | 411,175 — |. | Glasgow М a 2 15,247 | 4613 | 17 | 241,898 714,806 
Blackburn .. ‘i „ 28 1 1,014 | +166 | 24 26,570 | + 2,514 1 = 15 Halifax (2 weeks) . „ 21 | 3,162 | +847 | 36 40,175 | + 3,881 
Blackpool .. „ 29 | 1,760 | +266 | 25 | 36,701 | + 5,101 — [8 Huddersfield .. » 24 | 1,299 | —882 | 26 | 35,226 | + 2427 
„ —Fleetw'd| „, 24 + 81 | 12 17,3901 + 177 78| — i Hull . | » 21| 2111 | 4199 | 25 55, + 7,611 

T —Lytham » 22 628 | 4 81 | 47 18,867 | + 7,112| 74 | — Ilkeston is e| » 21 141 | — 36 | 25 8, — 

Bolton а „ 25] 1,860 | + 14 | 26 49,380 | + 4,8 | 25 — |ә Ipswich 4 „ ga BE 607 — | 26 19,818 — 
Bournemouth „ 21 1,311 | +118 | 95 | 80,633 — 103 | — 8 Isle of Thanet | 4, 24 847 | — 15 | 88 | 82,194 | + 1,683 
Bradfor ee „ 17 | 4,864 |+1083 24 116,208 7 20,917 50 | — 8 Leeds.. sė e| » 84] 5,945 | + 89 25 | 165,808 | +10,145 
Brighton .. е „ 25 | 1,062 | + 78 | — 28,630 — 9 |— 8 Liverpool | 17 110,646 | 4206 | 38 393,119 | 412,602 
Bristol eh А „ 3 | 5172 | + 21 — — — 28 | — [London C. C. | » 17118,907 [+8493 21 | 311,866 | - 65,027 
: Devonport „ 16 575 | + 4137 | 20,116] 3.298 6 — || NManchester. s. 27 | 19,665 | + 75 25 314,977 412,887 

S Dudley—8to'rb'ge „ 16 942 | + 69 37 | 92,702 | + 1.352 — 5 Newcastle .. » 24 3.50 — 59 — — = 
; Gateshead „ 16 924 | + 35 | 87 89,082 | + 1,464 | 102 |+ 2 |, Portsmouth. |] „„ 24| 1,948 — 43 — 55,981 | + 4,757 

Gr'n'k—Pt. Gisgw » 16 720 | + 28 | 97 21,6571 1,142 71 — (д | Salford ice eel » 19] 4,256 | +198 | 24 | 102,562 | + 7, 
Oldham— Ashton » 16 562 | + 6 37 20,525 — кој в |— |z|Shefeld ..  ..| „ 18 4744 | +171 | 25 | 119,439] + 3.122 
: Potteries .. s » 16| 1,80: | +125 | 87 68,172 | 5,188 252 | — |2| Southampton | «e 22 1018 | — 47 | 26 26,317 | — 1,111 
SBouth Staffs. ..| „ 16| 719 | --242 | 87 | 28,549 — 4,007 914 | —3 |F| Southend-on-Sea ..| „ 21 448 | + 69 | 95 | 10,9:9 4 1,206 

Swansea » 16 545 | + 4 |87 20,572 | 1,012 — Sunderland .. „ 18 | 1,474 | +560 | 26 82,948 | + 

„ы Wolverhampton. . » 16 894 | — 41 | 87 14.622 — 84 | 10g |+8 H eside  .. e| p 21 442 | — 98 | 88 14,912 | + 9,899 

2 Yorks. Wool Dist. » 16 681 #10 | 37 22,335 | + 8,500 | 6 | — est Ham .. „ 22 | 1,141 — | 30 : — 

Miscellaneous. „, 16 | 3,755 | — 37 | 124,301 — — |— |B| Wolverbampton ..| , 11 768 | +887 | — — — 
B ey „ 24 | 1,053 7 105 — — — 103 |+23 8 Cen. London Rly...) ,, 21 +809 | 12 ы] — 1,118 
Burton-on-Trent ев Г] 18 809 — 42 243 9,095 =» Ё — Ф Cit & 8. 085 в [1] 25° 1,018 + 81 18 1 — 1,108 
..  ..|Aug.90| 9,189 | +101 | 20 | 48,465 | + 1,76| 14 |- Du » 281] 141+ 912 | 1,9657|— 4 

Chatham & District | Вер. 22 641 | + 24 | 38 720 | + 2,208 | 6638 | — 22024 N. snd Ор, us, » 24 | 1,108 | + 28 | 32 | 80,695 — 
oe ee ee 91 519 — M | 38 18,010 | — 2,360 | 0°89 | — T] 25 1,009 | —190 18 91,574 | — 781 
Dover T е M 996 | — 18 | B8 &mi—- 7718 Mono, Ота и 344! 1.414 | + 78 | 12 19,272 | + 1,246 
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BUSINESS AND BANKRUPTCY. 


[The twenty-first general annual report by the Board of Trade 
under Section 131 of the Bankruptcy Act, 1883. ] 


CONSIDERING the unsatisfactory condition of business gene- 
rally, there is reason for comparative satisfaction in learning 
from the report that the number of receiving orders, and 
orders of administration under Sec. 125, so far as relates to 
electricians and electrical engineers, increased by only one. 
In 1902 there were 12, in 1903 there were 13. This is the 
only statistical table in which electricians and electrical 
engineers are specified. The total failures under Bankruptcy 
and Deeds of Arrangement Acta in principal trades shows 
the failures in the metal trades to have increased from 334 
іп 1902 to 368 in 1908. From the analysis of these trades 
for 1903, it is observed that engineers and founders are 
responsible for 59, metal brokers and merchants 13, iron- 
mongers 74, iron and hardware dealers 23, miscellaneous 
metal ware dealers 62, miscellaneous metal workers 103, and 
blacksmiths and farriers 34. No donbt many of these trades 
are, in a degree, more or less remotely interested in electrical 
manufactures or trade. 

The report of the Inspector-General contains many points 
of interest. Under the Bankruptcy Acte, 1883 and 1890, 
there were, during 1903, 4,286 receiving orders with 
liabilities estimated at £5,320,967, and assets estimated at 
£2,535,432. Taking the costs of, and loss on, realisation 
at an average of 66% per cent. of the assets as explained in 
the report for 1898, the estimated loss to creditors for 1903 
ів 44, 472,036. 

Under the Deeds of Arrangement Act, 1887, there 
were, for 1908, 3,622 deeds with liabilities estimated at 
£4,354,315, and assets estimated at £2,505,669. The 
estimated loss to creditore on the basis of 40 per cent. of the 
assets for coste of, and loss on realisation, is £2,850,914. 

Thus the total estimated loss for the year is 47, 322, 950. 


“ Although the total number of cases іп 1903 was somewhat larger 
than in 1902, there bas again been a decres:e in the number of 
receiving orders in which the unsecured liabilities were £20,000 апа 
upwards, viz, from 30 with liabilities of £1,552,400 in 1902 to 26 
with liabilities of £1,367,300 in 1903. , 

It will be observed tnat the financial and speculative failures 
show a substantial decline їп number, though the average liabilities 
in such cases are larger. In this class a large proportion of the 
aggregate liabilities bas accrued in connection with unsuccessful 
laud. and building speculations extending over a considerable period 
of tame. The ordinary trade failures show an increase, both in; 
number and liabilities." 


T here has been a large increase in the number of cases in 
which it has been necessary to remove trustees, principally 
on the ground of misconduct. 

Attention is called to the difficulties in which creditors 
are placed when the partnership name differs wholly from 
the name of the individuals composing the firm, and there 
are cases in which a partnership name is deliberately adopted 
for purposes of concealment or evasion. 

In these days of anxiety for business, attention may be 
profitably drawn to the following paragraph in the repoit :— 


It is noteworthy, as bearing on the singular trustfulness of 
creditors, that Н.М. Consul-General at Naples, in his report on the 
trade of South Italy for the year 1903, after referring to the heavy 
costs attending bankruptcy proceedings in that country, remarks 
upon instances of goods being sent by British traders without ex- 
acting any deposit, and apparently even without inquiry, to firms 
ordering. Hw mentions that there were cases during the past year 
of British tirms being victimised by a firm which Lad no “real” 
existence, yet obtained goods on credit, selling them for what they 
would fetch, and when at last the culprits were hunted down it was 
found that they had neither goods nor money. 


The report by the solicitor contains much interesting 
evidence uf the care exercised in protecting creditors’ in- 
ter ests, but we can only summarise one instance where one 
creditor had protected himself to the prejudice of the others. 
Though supported by the County Court Judge, the decision 
was reversed on appeal. The bankrupt was a farmer, and 
purchased some cons fron his father-in-law. The latter, 
when he found he could not obtain payment, selected some 
of the cows, and drove them off to his own premises, not- 
withstanding the objections of the purchaser. shortly after- 


wards the receiving order was made, at which time the 
animals were in the father-in-law’s poesession. The Divi- 
sional Court beld that the taking of the bankrupt's cattle 
against his will was, in effect, a trespass, and gave the 
father-in-law no property in them. He was, therefore, 
ordered to pay their value to the Official Receiver. If the 
decision of the County Court Judge had been upheld, it 
would not have been a difficult matter for a creditor, espe- 
cially one connected by family ties with a debtor, to succeed 
in obtaining а fraudulent preference over the general body 
of creditora. 

But whilst the law has thus been shown to afford protec- 
tion against such preferences, it would seem that some 
alteration is required in a bankruptcy system which permits 
insolvents to live handsomely at other people’s expense. The 
Inspector-General's report says :— 


A marked featare in several of the large cases, and one which is 
doubtless characteristic of a considerable proportion of the smaller 
trading failures, is the excessive amount of drawings for personal 
and household expenses. Little regard is had to whether profits or 
losses are made; the debtor considera himself entitled to live 
handsomely on his business so long as it can be kept going, and 
ultimately his extravagant withdrawals go to swell the deficiency 
of his assets to meet his unsecured liabilities. Thus a firm of bill 
brokers who since 1891 incurred losses by bad debts to the extent 
of £16 000, overdrew their profits during the same period by 
£15,758 ; а leather merchant and boot factor who, during the tbree 
years preceding bis failure, lost £21,000 on trading and in bad 
debts, drew more than £2,000 а year for household and personal 
expenses; a textile merchant who in 14 years made £7,489 net 
profit, withdrew £18,921; a firm of timber merchants (two partners), 
who made profits of £29,103 in 15 years, withdrew £54,021 ; two 
Austrian Jews, who commenced business as rubber merchants in 
1894 without capital, drew from the business in nine years £28,000 ; 
they then failed, and creditors for £97,000 found that the assets 
to meet tbeir claims were only worth about £7,000. 


These cases show tbat the parasites on trade very well 
realise the careless soundings of some business people. Not 
the substance, but the appearance of prosperity, too often 
controls credit. The honest debtor who curtails his 
expenses when things are going wrong impairs his credit. 
The dishonest debtor increases bia expenses, and by 
appearances improves his credit. Traders should learn some 
useful lessons from these facts. 


TREATING INCANDESCENT LAMP 
FILAMENTS. 


Unper the above title, Mr. R. McNeill has an article in the 
Electrical World and Engineer, New York, for September 3rd, 
1904. The general principle of the “ treating“ or “ flash- 
ing“ process, the heating to incandescence of carbon fila- 
ments in hydrocarbon gas or vapour, so much better 
expressed by the French word “ carbaration,” is well under- 
stood by all electricians. In the article in question, how- 
ever, Mr. McNeill gives a comprehensive sketch of the pro- 
cess and apparatus in daily use in the States and in other 
countries. As technical details of processes relating to the 
manufacture of incandescent lamps, and to many other manu- 
factures for that matter, rarely find their way into print, 
&ome of our readers may be interested in perusing the 
appended quotation, which deals broadly with the apparatus 
employed. Those conversant with the details of lamp manu- 
facture will not, however, learn very much from it, since the 
apparatus, so far as it is described, will be substantially 
familiar to them, whilst in constructive and experimental 
data the information given is meagre. 

Mr. McNeill leads up to the description of the apparatus 


. with some brief remarks on the preparation and character of 


filaments, as employed in the States. The process of making 
the thread for filaments is the same as that iu operation 
everywhere elfe the preparation of a solution of celluloge in 
а concentrated solution of zinc chloride, the projection of the 
compound solntion through a die into methyleted spirit, and 
the subsequent washing and drying of the resulting thread. 
The carbonisation of the thread is as practised all over the 
world. The filaments are all carefully gra?ed according 
to diameter, the usual variation allowable being one-eighth 
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of a thousand each way,” thus indicating that the manu- 
facturers “ out West have not been able, any more than 
those in Europe, to exactly regulate the Чыл of the 
uncarbonised thread. After enumerating some of the prin- 
cipal advantages derived from the treating process, it is 
stated to be the practice to reduce the resistance of the fila- 
ment, so that it is, when cold, approximately one-half the 
original, though a good deal of latitude in this respect is 
permissible. In dealing with several of the advantages attri- 
buted to the treating process, some, but by no means all, of 
the explanations, or rather assertions made, are a little 
‚ Imaginative or inconclusive. Thus, after stating that by 
means of the process the filament is raised to a much higher 
temperature than is possible in the furnace, and thus becomes 
far more completely carbonised, it is further stated that 
through the decomposition of the hydrocarbon, hydrogen is 
set free, and “ ће latter helps to eliminate the last traces of 
oxygen originally present in the cellulose. Traces of unde- 
composed cellulose can be detected in most filaments before 
treatment, but rarely afterwards.” Without venturing to 
disouss the point about the exact manner and order in 
which the last traces of oxygen are removed from the carbon, 
we find it hard to understand how filaments, after the pre- 
liminary carbonisation process, still show signs, visual it is 
presumed, of undecomposed cellulose. We confess we have 
never noticed any such sign except in instances of very 
defective and incomplete carbonisation. 

The description of the apparatus employed is as follows :— 


The apparatus used to treat filaments differs greatly in the various 


factories, but figs. 1 and 2 illustrate, in diagrammatic form, and 
without details, a ty pe of treating table largely used until recently 
in most factories, and still in use in the smaller ones. The working 
principle is the same in all, the improvements made having been 
chiefly in the line of more rapid manipulation. 

A, A1, fig. 1, are two heavy glass shades of bell shape with accu- 
rately ground edges resting on the rubber gaskets, B, B, BI, Bı, and 
making air-tight joints with the brass plates, o, Cj. At D, D; are 
two heavy glass bottles containing gasoline (Rigoline) of the lightest 
quality, and connected by brass or glass tubes, B, в, with the shades 
as shown. Р, ғ; are two pinch-cocks to adjustably compress short 

ieces of rubber tubing inserted in the tubes, в, к, the tubing being 

terrupted there for the purpose. These pinch-cocks regulate the 
supply of gasoline vapour to the shades. At н, н, are three-way 
plug-cocks with plugs J, 21, each being connected toa shade by tubes 
G, Gy. Ав shown by dotted lines, d, a; enter at а different level 
from that of the other openings in the shell of the cocks and by an 
annular groove in the plug and a central hole communicate with 
the porta, 1, 11. At x is shown a tube leading to а very high vacunm 
air pimp, and with a manometer at м, to indicate the degree of 
vacuum and also a barometer tube for comparison. г, isa tube lead- 
ing toan air pump of large capacity, and may be attached to a 
number of tables, and is employed. to remove the bulk of the air 


and relieve the high vacnum pomp. The high vacnum pump is con- 
nected to only one treating table. At x, xi are shown the filaments 
to be treated, but without the clamps holding them and their elec- 
trical connections. . 

The operation of the table is as follows: — In the position of the 
cock, H, the port, 1, is open to the air, and in consequence the shade, 


A, may be freely removed and an untreated filament inserted in 


the clamps, as at x. By means of a handle attached to the plug, 7, 
and shown by dotted lines, the plug is revolved—with the arrow— 
until the port, 1, communicates with L, which promptly removes th 

bulk of the air. A further revolving of 3 brings 1 to connect wit 

E, completing the vacuum. Cock EI should previously have bee 

tumed so that the port, n, did not communicate with x, and the 
manometer mercury should then rise until abont у, in. below the 
barometer level, otherwise there is a leak or the pump is not in 
perfect condition. The pinch-cock, r, may now be released slightly, 
permitting gasoline vapour to enter the shade, and after circulating 


around the filament go to the pump. This will depress the level of 
the mercury in the manometer, and F should be so ted that 


the manometer drops { to Zin. Current is then permitted to flow 
through the filament until treated and then automatically cut off, as 
will be explained below. | 

While n is being treated the operation just described for shade А 
is being repeated for shade 4), up to the point where the high 
vacuum pump ís put on, and when x has been cut out the plug-cocks 
are turned to the positions shown, and after regulating ғ. as » had 


previously been done, current may be admitted to xn, and a new raw 
filament put in place of x. А thick oil or a grease is used to smear 
the gaskets and the plugs of the cocks to make them air-tight, and 
in the case of the cocks, for lubrication also. 

Reference to fig. 2 will show the electrical conneotions involved. 
While direct current may be and has been largely used for treating, 
alternating current has several distinct advantages, and its use will 
be described here. At a (fig. 2) is a transformer with a single coil, 
supplied with single-phase, “о current at (say) 220 volts. 
The single coil has numerous leads of higher Voltage, as shown, and 
with a potential difference between adjacent leads of 20 volts, 
exoept the first, which is 220 volts. These leads go to successive 
buttons of an arm selector, d. Atb ів a double-pole switch for 
cutting off the main circuit of the treating table from the trans- 
former. It is evident that 5 could have been put in the main leads 
to the transformer, but it is often desirable that one transformer 
supply several tables, hence it is located as shown. At c is a single- 
pole, double-throw switch, enabling one pole of b to be connected to 
either the first or last button of d, the other pole of b remaining 
connected to the arm of d. ~ 

Between the first and second buttons (going clockwise) it will be 
seen that there is a pocential difference of 220 volte, and between 
the second and third 20 volte, while between the first and third there 
is 240 volts, and soon. As shown, then, with c thrown to connect 
b with the flrst button of d, by moving the arm of d, voltages 
between 220 and 600 may be obtained by stepe of 20 volts. If сів 
thrown to connect b with the last button of d, then, beginning with 
a difference of 20 volts and moving the arm counter-cl 
voltages by 20-volt steps may be obtained up to 380 volts, and then 
to the last button, 600 volts. Thus any voltage may be selected for 
treating, within 20 volts and between 20 and 600 volts. In series 
with the table circuits is а rheostat, e, so proportioned as to make 
the finer adjustment of voltage when required. A lamp bank is 
sometimes substituted for e, but is not capable of as accurate adjust- 
ment as the rheostat. 

A glance at fig. 2 shows that the filament being treated is in one 
side of а Wheatstone bridge with a proportion formed of incan- 
descent lamps, f, fı, а variable resistance, g, and a galvanometer, А. 
In place of f, Ji, an ohmic resistance or a reactance may be used, but 
lamps are very satisfactory, and consume but little energy. The 
plug resistance, g, ie satisfactory if having a total of 111 ohms, 
varying by 1 ohm. The galvanometer, ^, is merely а coil of fine 
copper wire of about 80 ohms resistance, having an iron-wire core. 
The armature, i, is a strip of sheet-iron ordinary held against the 
coil by the latter, and pivoted at the bottom, but when the filament 
is treated and the current in À approaches zero, the slight tilt of the 
coil permits i to be released and strike a small carbon point, k, 
mounted on a light spring, and forcing k against a similar carbon 
point, j, completing a. local circuit, às shown, through the double- 
pole switch, m, lamps, n, and solenoid, 7, the latter actuating the 
cut-out, o. As soon as the cut-out acts and the filament is discon- 
nected the current through À becomes appreciable again and attracts 
f, permitting j and & to separate and break the local circuit. 

The cut-out may take many forms, but is essentially a circuit- 
breaker, thetrigger of which is not operated by its own current, but 
that of the local circuit. As sbown, it is a single-pole, double- 
throw rocker switch, with springs, », p, to tend to keep it open, and 
latches, g, g, to lock it in either closed position. These latches are 
opened by the solenoid, , when the latter is energised, and the 
rocker released, breaking the circuit, in a manner that needs no 
description. The hinge, r, of the cut-out is connected to the 
rheostat and the resistance, while the two clips, 8, з, are connected, 
one each to the terminals for holding the treating filament, one 
under each shade. The other two terminals, one under each shade, 
are connected together and to the galvanometer and plug resistance, 
as shown in the diagram. 

When the filament is under the bell, the vacuum and gasoline 
being properly adjusted, the operator throws the handle of the cut- 
out to the right or left, according to the filament to be treated, 
completing the circuit through the blades, s, and at the same time 
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latobing the cut-out shut. As the filament is being treated ite 
resistance decreases and the two points on the“ bridge” between 
which the galvanometer, ^, is connected become nearly of the same 

otential and the magnetism of the coil, Л, becomes too small to 

old the armature, and it falls, actuating the cut-out. Variation of 
the plug resistance, 7. will change the resistance of the treating fila- 
ment when л operates. It is by manipulation of g and occasionally 
by shifting the proportions, f and fı, that the resistance of the 
treated filament is regulated. The proper operating voltage for the 
lamp is determined by the resistance of the raw filament. 

* 


THE MUNICIPAL 
TRAMWAYS ASSOCIATION CONVENTION. 


THE third annual Conference of the n Tramways 
Association of Great Britain and Ireland was held at Liver- 
pool on Tuesday, under the presidency of Mr. C. К. Bellamy, 
the general manager of the Liverpool Corporation Tram- 
ways. 

The proceedings commenced at St. George's Hall, about 
100 members being present, with a reception by Sir Charles 
Petrie, the chairman, and his fellow members on the Liver- 
pool Tramways Committee. His address of welcome was 
short, hearty, and to the point. The warm thanks of the 
Association to Sir Charles and his Corporation were voiced 
by Councillor Smithson, of Leeds, and Bailie Paton, of 
Glasgow. 

Mr. Bellamy’s presidential address, of which we give an 
abstract below, was read by the secretary, Mr. J. M. McElroy 
(manager of the Manchester Tramways Department), as the 
president himself was at the time suffering from neuralgia. 

Mr. John Young, of Glasgow, tendered the thanks of the 
meeting to Mr. Bellamy for an address, which, he said, was 
wel! worthy of his great reputation. 

'The report of the Executive Committee on the Standard- 
isation of Tramway Accounts was next read by the secretary. 
Mr. Dalrymple, accountant, of Glasgow, who at last year's 
Conference presented a report on the rame subject, which 
then caused an enthusiastic discussion, freely criticised 
several points in this year’s report, with which he did not 
agree. The principle, he said, was right, but some of the 
details did not meet with his approval. The President did 
not think Mr. Dalrymple’s opposition amounted to anything 
serious. Councillor Smithson (Leeds), himself an 
accountant, agreed entirely with the terms of the accounts, 
and the Secretary made out а good case for the adoption of 
the proposed form. After a little farther discussion, the 
report was adopted. 

Mr. P. Fisher, general manager of the Dundee City Tram- 
ways, was then called upon to read his paper on “ Economy 
in Consumption of Current," and a discussion followed in 
which Mr. Le Rossignol (Newcastle), Mr. Spencer (Brad- 
ford), and Mr. Giles (Blackburn) took part; they were agreed 
that meters were at present not to be depended on within 
considerable percentages of error. Mr. Spencer spoke on the 
results of regenerative control in his town (Halifax) ; he has 
а good opinion of the system if the motors will stand the work. 
Mr. Travis (Southport) spoke iu the same hopeful strain. 


After Mr. Tittensor and others had addressed the meeting, 


Mr. Fisher briefly replied, and a very interesting exchange of 
views came to a close. 

After a brief interval, Mr. J. B. Hamilton (Leeds City 
Tramways) read a т on * Arrangement of Men's 
Daties,” with which we shall deal in a later issue. Mr. 
A. L. C. Fell, the chief officer of the L. C. C. Tramways, read 
а paper on * Methods of Dealing with Mixed Systems оѓ 
Traction," which we abstract in this issue. 

On Tuesday evening the members of the Association 
dined together at the invitation of the Corporation Tramways 
Committee, The proceedings were resumed on Wednesday 
morning for the consideration of further papera, and yesterday 
(Thursday) was set apart for excursions. 


Abstract of Address by Mr. О. R. BELLAMY, President, 
Read September 27th, 1904. 


As a preliminary, it is perhaps well that I should refer to the 
during the year. Binoe the 


Glasgow Oonference, 11 corporations and 13 officials bave been 
added to the roll, the Association now numbering 56 corporations 
and 71 managers or their assistants. 

The standardisation of tramway accounts, which was referred at 
the last Conference to a joint committee of the Institute of Muni- 
cipal Treasurers and Accountants and this Association, has been 
pushed forward with the vigour and care which the importance of 
the subject demanded. Ав a result of Conferences held at Notting- 
bam and Bradford, a form of accounts has been evolved, which it 
is hoped will meet the requirement of enabling a fair comparison to 
be made of the working resalte of comparable undertakings. 

The initial difficulty appeared to be to bring into line for the 
purpose, those undertakings which generate their own electricity, 
with those purchasing from another source, chiefly owing to the 
impossibility of dealing with capital charges in the revenue account. 
The trouble has been overcome by providing a supplementary state- 
ment setting forth the total energy costs ia the case of self-contained 
undertakings, which will be comparable with the purchase price of 
the others. 

The vexed question of differential depreciation has been left 
entirely open by carrying the balance from net revenue account to 
an appropriation account, where, after satisfying mortgage loans and 
sinking fund charges, any balance is allocated either to reserve or 
reoewal fund,” or to “ relief of rates.” 

The municipalisation of British tramways is making steady pro- 
gress, about.215 additional miles of tramways having been applied 
for during the present session under an estimated cost ob over 
£5,000,000, and provisional orders have been granted for about 34 
miles, the estimated expenditure amounted to £307,380. 

There is evidence of a better recogaition of the principle under- 
lying the early action of some of the large towns in arranging to 
acquire or operate the tramways of small adjacent authorities. It 
is increasingly clear that unity means strength and makes for suc- 
cess in tramway operations, and that what could not be obtained in 
small self-contained concerns, is readily secured under a combina- 
tion extending the obvious advantages of a large uadertaking over 
the whole of the area administered. 

In this connection the subject of through ranning becomes in- 
creasingly important, because where combination or absorption can- 
not be arranged between adjoining districts, it will have to be 
copsidered. 

The convenience of the public must always be placed in the fore- 
front of traffic considerations, and just as the railway companies bad 
to arrange tbrough running very early in their history, so it is be- 
coming a necessity with the ever extendiog systems of tramways, 
and it is desirable that this should be ised and the principles 
controlling it settled by municipalities while their position for pur- 
poses of negotiation is strong. 

In many cases where adjacent local aatborities bave failed to 
amalgamate for tramway purposes or link their systems, compauy 
promoters, recognieing the necessity, have stepped in to provide the 
required connections; thus in the case of our own county, the 
South Lancashire Co. has connected, or obtained authority for oon- 
necting, 28 of the principal towns, bringing into one -vast network, 
Liverpool and Manchester, which in turn is rapidly linking itself 
with an equally important combination of tbe principal towns of 
Yorkshire. It is unfortunate that tbe municipalities concerned do not 
control all these lines. Under a system of joint municipal ownership 
and more centralised management, their usefulness would be 
enormously increased. 

The safeguarding of the financial stability of our undertakings 
must be considered. The returns for last year disclose the grave 
fact tbat nearly a dosen municipal undertakings ended the year 
with a deficit. It is probable that in most of these cases satisfactory 
results would bave been obtained, if routes, stages, and fares, had 
been arranged on a basis suitable to the particular dietrict concerned, 
rather than framed in an attempt to imitate those of large towns 
uie оаа streams of point-to-point traffic alone render them 
possible. 

In the large towns there are also signe of danger ahead. Great 
benefits have accrued under municipal control, routes, service, and 
speed of cars have been largely increased, with a reduction in many 
cases to less than one-half the fares under horee traction. A few 
years ago a house in the suburbs was regarded as in an е le 
poeition if it were within 10 or 12 minutes’ walk of a railway 
station, with a quarter or half-hourly service. To-day the tramways 
are within a few minutes’ walk of everyone's door, with a practi- 
cally-continuous service at all times of the day, and nearly all night, 
throughout the year, and prudence suggests that further concessions 
should be sparingly accorded until systems are consolidated, and 
their financial stability finally secured. 

The Id. stage, the 1d. universal fare, the all-night service, the 
season ticket, a multiplication of adjacent parallel routes, and lately 
2d. fares for scholars, are all questions of most serious рок 
which if carelessly dealt with, may at апу time lead to us 
results, and the obvious danger underlying them should suggest the 
advisability of increasing the sources of tramway revenue in direc- 
tions less subject to popular attack. 

It will, however, be remembered that the Tramways Act of 1870 
idees for а general merchandise traffic, and while this class of 

usiness under company control has been practically ignored, it is 
probable tbat with interurban connections and joint municipal con- 
trol, it would become a very useful source of additional revenue, as 
well as a great boon to important sections of the trade of the 
country. 
It is satisfactory to note that tbe carriage of parcels has already 
been taken up on nearly one-half of our tramway systems. -~ 

Under this Act the sury was empowered to make loans for 
the constraction of light railways, and free grants where the con- 
struction of such railways would (репой, agricultare, or. connect 
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fishing harbours with a market, or for the development or mainte- 
Dance of some definite industry. i 

The object of tbe Government in passing tbe Light Railways Act, 
was avowedlv in the interest of the small agriculturiste and traders 
carrying on business at distances from the railway, which excladed 
them from the markets of the country. 

The Light Railways Act has failed for two principles reasons— 
first, because the authorisation was not transferred to local autho- 
rities, and, secondly, largely consequent upon the first, becaure local 
authorities have not attempted to provide the railways. 

It was at one time thought that goods traffic on tramways would 
interfern very Jargely with the revenue of railways, but it is found 
that tramways make a business peculiarly their own, while aiding 
largely in the development of railways. 

In American towns, industrial life appears to follow the inter- 
urban tramways, and tbe land has been put to far more profitable 
use. Beet sugar factories have been erected iu positions which 
would bave been quite impossible but for the tramways, which 
ramify the district, collect the beet and convey it to the factory, 
and take the manufactured article from the factory to the steam 
railways, with which they are connected. Fruit-growing over а 
largely widened area is becoming highly remunerative ; suitably 
arranged cara are run into the heart of the country at various pointe, 
where the frethly gathered fruit is collected and carried on trays, 
on adjustable shelves, right into the town merkets, where it is on 
sale within two or three hours of gathering, from a distance of 20 
to 30 miles. | 

In theee towns the railway and tramway companies are working 
with the utmost harmony, tbeir systems are connected, and often а 
number of railway cars are taken from the steam roads over the 
tramways by electric Jocomotives from point to point in the city to 
the great advantage of traders, who, by this means, secure much 
earlier and cheaper delivery. 

I believe there is great scope for such a development cf tramways 
in this country. 

With the provision of such a system a farmer would be able to 
piace his produce on a car always within easy cartage distance of 
bis land, with a certainty that it would te promptly delivered into 
the market of one of the adjacent towns, whither he could accompany 
it for a few perce. 

Traders and manufacturers could obtain or send light consign- 
ments of goods at any time under short notice to the connected 
towns, railways, or docks. They could replenish their supplies 
from the markets or cold stores by telephonic order practically in a 
few minutes, and the experience of America that euch traffic on 
tramways assists rather than injures railway companies would be 
demonstrated in this country. 

Coming nearer home, the Belgian light railways may be referred 
to. These lines are independent of the main lines, but in connec- 
tion with them, are light rural railways ronning alongside or 
on msin roads, Generally they are from 2 to 30 miles in length in 
the nei, bbovrhood of most of the principal towns. About a quarter 
of the capital is furnished by the State, another quarter by the pro- 
vinces, and the remainder by the National Light Railways Society, 
which is nominslly a private company, but is practically controlled 
by the Belgian Government. 

Agricultural, dairy, and general produce is carried at very low 
rates, milk is taken for distribution free of charge, and empties are 
returned free. It is stated that there railways bave been a great 
success, and the maximum intereet of 43 per cent. paid. 

А similar system is in operation in Italy and otber parts on the 
Continent, indeed every country in Europe with the exception of 
England is doing all it can to develop light railways for the benefit 
of the vast ureas of land untouched by railways. 

The municipalities, acting in concert with county councils, bave 
an opportunity of providing a system of light railways by making 
the most effective use of the public highwaye, which would render 
it possible, in addition to other obvious benefits, to produce in our 
own country the £40,000,000 worth of food stuffs which are at 
present imported annually, and would thus confer, both upon pro- 
ducer and consumer, immeasurable benefite, which should secure to 
our tramway undertakings the success which has followed the adop- 
tion of this class of } avlage on the Continent, where, by the cheap 
concentration of produce, and combined bulk forwarding, it has been 
placed on the English markets under lower transit cost tban can 
be secured by tbe British farmers operating witbin 20 or 30 miles of 
the same market. 

I would suggest that this Association might effectively demon- 
strate its general usefulness by preparing a memorandum of а scheme 
for facilitating the provision of interurban tramways, in conferencc 
with the representatives of County Councils, for consideration by the 
Minister of Agricaltare. 


METHODS OF DEALING WITH MIXED BYSTEMS OF 
TRAOTION. | 


By A. L. C. FELL, Chief Officer, London County Council Tramways. 


(Abstract of Paper read at Liverpool on Tuesday, September 27th ) 
Тнв subject may be roughly divided under the following 
headings :— 

1. Temporary mixed traction during reconstruction. 

2. Mixed traction under norms! conditions. 

3. Mixed traction in connection with running powers. 

Tbe problem to be faced during reconstruction is a very compli- 
cated one. It is to maintain, as far as possible, a useful and feirly 
efficient service witbout incurring serious loss. 

The following questions arise before the work of reconstruction is 
commenced :— | 


1. Will it ba necessary to close the road for vehicular traffic ? 

2. What ie the best method of arranging the work, so that the 
tramways can be kept running ? 

3. Can the work be carried out properly and expeditiously if a 
short length of single line is reconstructed, and temporary cross- 
overs are used ? 

4. Will it be advisable to lay a temporary track on one side of the 
road and reconatruct a fairly Jong length of single line? 

5. Will it not be better to etop the tramways? 

Tbe answers to these questions depend entirely on local con- 
ditions. 

In London in tbe majority of cases the roads hawg been kept 
open for vebicular ќтаћ *, and the tramways have with two excrp- 
tions been kept open, but the loss in receipts last year due (о the 
disorganisation of the traffic during reconstruction amounted to 
upwards of £24,000. 

Where the tramways have been at ruoning, a temporary track 
has been laid at one side of the rcad. In two instances the tram- 
ways were stopped during reconstruction. In the first instance the 
route was an unimportant one, and electrical running was not com- 
тепсей until the whole route was complete ; in the second instance, 
one track was reconttruoted at a time: when about one-third of the 
route was completed, work was commenced on the other track: in 
this way balf the rosdway was kept opea for vehicular traffic. 
Whenever possible, mixed traction and the necessity for changiag 
cars has been avoided. 

If the original system is a horse or a steam tramway, aod it is 
desired to reconstruct for an overbead electric tramway syst:m, it is 
advisable to complete the whole of a route before tbe electric cars 
are put in operation, and so avoid '' Mixed Traction” if possible; 
but if it is а question similar to that which recently had to be dealt 
with in London, it is not possible. The special instance was as 
follows :— 

A horse tramway originally ran from the Weetminst r aud Black- 
friars Bridges to Brixton. About 10 years ago a portion of this 
route was reconstructed and extended, and а cable system of 
traction was installed, as the gradients were considered too steep on 
the extension to be profitably worked by horse traction. For the 
convenience of the passengers, the horse cars on the other portion 
of the route were fitted with cable grippers, so tbat they could be 
run over the whole route; the change over at the janction of the 
two systems being made very rapidly. In 1903 the portion of the 
route operated by horses was reconstructed, and а conduit electric 
traction system was installed. Owing to obstructions in the road- 
way, it was not possible to carry the conduit sufficiently far to 
enable the cars on the cable and electric systema to be brought 
close to one another, and it was necessary to draw the cable сагв over 
the intervening space by means of horses. The original intention 
was to temporarily operate the electric cars over the cable system, 
and they were fitted with cable grippers and plough-lifting devices, 
but it was found that the cable was not strong enough to draw the 
heavy electric cars, and it became necessary to transfer the pas- 
sengers from the electric to the cable cars, and vic: versd. As this very 
mixed system was very inconvenient and expensive, it was arranged 
to reconstruct and electrify the cable portion oa the conduit 
system. 

The cable had to be stopped during reconstruction, and the ques- 
tion of operating the cars by horse traction was discussed, but as 
four horses would have been necessary to draw each car, it was 
decided, after very careful consideration, to stop the tramways 
altogether during reconstruction, but to allow the ordinary vehicular 
traffic to use ope-balf of the road, as the thoroughfare was a very 
important one. The work was carried out in this manner, and not 
only was a very heavy loes on the disorganised working prevented, 
but it was possible to open the first portion of the road in 64 weeks, 
and a second portion in 14 weeks, and the remainder in 3 weeks, 
or a total of 34 miles of double track in 11 weeks from the date on 
which the cable tramways stopped running. The result, from the 
traffic point of view, is that the receipts from this portion of the 
route have been doubled, and the receipts on the portion of the road 
previously reconetracted for electric traction have been increased by 
over 25 per cent., clearly demonstrating that a through roate not 
operated by mixed systems of traction is what the travelling public 
require. 

hs cost of operating the above route by horse and cable systems was 
9:99d. per car-mile; by electricity, horse, and cable it was 7 92d. per 
car-mile; and now, by electricity only, it is 7d. per car-mile, 
including all charges for power supply. We hope that when we 
obtain the necessary power from our permanent generating station 
at Greenwich, the cost of operation will be reduced to less than 
64. per car-mile. 

Some municipal authorities may think it advisable to permanently 
operate several different eystems of traction, and uader special cir- 
cumetancer, this may be the best policy to adopt, although, as a 
general rule, a uniform system is moat easjly and efficiently worked. 
Taking London as an example, where mixed traction has been some- 
what freely used, and will still be used, although only to a limited 
extent, horse, cable, and electric traction have all been in operation 
at one time, and in one instance already mentioned, the whole of 
these systems were, for a short time, in operation оп one route. 
The L. C. O. has abolished the only cable line which it possessed, and 
the majority of the horse lines in the South of London have been 
reconstructed, and are now worked on the conduit system. The 
remaining lines will very shortly be dealt with, and reconstructed 
either on the conduit or the overhead trolley system. If necessary, 
the Council will not hesitate to mix these two systems. The com- 
plications introduced present no unsuemountable difficulties to the 
management, as the method of changing from one system to the 
other is very simple апа expeditious, the whole operation being 
carried out in about 15 seconds. The conduit plough has simply to 
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be wound up by a winch, and the trolley arm is released, and the 
trolley placed on the overhead line, the only drawback being that 
cars have to be fitted with both trolley standards and plough 
carriers; in other respects the equipment of the cars is identical. 
In London, in all probability, the conduit system will be installed 
in all crowded thorougbfares, and on every route which can be profit- 
ably operated. I only hope that, as time goes on, we shall be 
able to materially decrease the cost of constraction on the conduit 
system, and also reduce the cost of operation, so that practically the 
whole of the London County Council’s tramways may be on the 
condnit system. For London, I am convinced that the conduit 
system is the ideal system, and the only one that is likely to prove an 
unmixed blessing. 

The London County Council are now constructing a shallow tunnel 
on the north side of the river between Southampton Street and the 
Victoria Embankment. It will only be possib'e to work single- 
decked cars through this tunnel, ав it is only 13 ft. bigh. It will 
be necessary, so that full advantage may be taken of the tunnel, 
to run through cars from one end of the system to the other. 
To do this, the majority of the cars will have to be of the single- 
deck type, with vestibulee, which can be either open or closed. The 
double-deck cars will be used for short-distance journeys and on 
other than through routes. 

Local difficulties with regard to mixed traction may be easily 
dealt with. Special routes can generally be arranged on which 
each system may be operated, but mixed traction” is a more 
serious question when through ranning over tramways belonging to 
outside authorities is contemplated, as not only have different 
nystems to be dealt witb, but the subject of standardisation has to be 
faced. Unbappily up to the present time there has been no 
uniformity ; the so-called standard gauges are not identical. The 
sections of rails vary greatly, and in several instances the dimer- 
sions of the cars vary to such an extent that altbough the rails may 
be laid to a standard gauge а sufficient clearance cannot be obtained 
between the cars. A great deal is at present being done with a 
view to standardising where possible, bat it will be a very long time 
before these standards can be introdaced—in fact, I very much 
doubt if the standards will ever be uniformly adopted in this 
country. Io numerous instances tbe authorities have decided to 
continue the development of the local tramway system, so that the 
various parts of the undertaking will be interchangeable. This 
oan quite readily be understood when it is considered that when 
the majority of the undertakings were started, no definite standards 
were recognised, and each pioneer authority had to make its own 
standards, А 

А ebort time ago І saw по less than 12 systems of traction in 
operation in Paris in one day, as follows :— 

Conduit; overhead trolley; accumulator; steam cars drawn by 
locomotive ; suparheated stearh cars; gas cars; oil cars; horse cars; 
Diatto surface contact system ; Dolter surface contact system; tube 
railway, third rail; electric locomotive drawing ordinary steam rail- 
way trains into passenger station. 

Taking the first 10 of these as an example of what may be done 
у tramway undertaking, the following arrangements might be 
made :— 

The conduit cárs could be ran over the trolley surface contact 
and accumulator systems, but to do this the cars would have to be 
fitted with ploughs, trolley standards, and accumulators. 

In oertain cities in Germany the cars are equipped with both 
trolleys and accumulators, as overhead traction is not permitted in 
tbe most important thoroughfares; but tue cost of operation is 
abnormal, and the working is very uneatisfactory. It would be less 
expensive to install the conduit system in the restricted area. 

In Parie the overhead and conduit systems are extensively used 
jn conjunction with one another, and the results are most satis- 
factory. A similar mixed system in Bournemoath also works satis- 
factorily. 

There would be no difficulty in fitting up cars for trolley and 
surface contact systems, but it would be а more complicated matter 
to equip cars for the conduit and surface contact systems, as the 
plough and the necessary lifting gear takes up all the available 
space between the motors, and the surface contact skates would bave 
to be divided, and very short. 

Horse, steam, gas, oil, and other self-contained systems might be 
operated on any of the other systems, but the electrically-equipped 
cars would be useless on the lines operated by these systems unless 
the routes were electrically equipped throughout. 

[ Mr. Fell attached to his paper a tabulated statement consisting of 
a list of queries which be circulated amongst tbe members of the 
Association with a view to ascertaining what was being done with 
regard to mixed traction” under various conditions. The replies 
show that nearly every local authority has tried to avoid mixed 
traction.” Very few authorities stopped running the tramways 
during reconstruction. In the majority of cases, short lengths of 
single line bave been reconstructed, and temporary cross-overs have 
been used to keep the tramways open. Very few instances are 
EM through “ mixed traction” is in operation on the same 
route. 


CARB: THEIR EQUIPMENT AND MAINTENANCE. 


By Јони ALpwonTH, General Manager, Nolitiogbam Corporation 
mways. 


(Abstract of Paper read on Wednesday, September 28th.) 


Тиш is undoubtedly one of the most important matters with which 

tramway managers and their staffs have to deal, as it is the actual 

ry rias source from which the revenue of the undertaking is 
V * " 


The average passenger does not trouble himself about such matters 
as the design or equipment of the power station, and provided there 
is always sufficient power to run the car on which be is travelling, 
rests satisfied that everything is as it should be; but if the 
car is not quite to his liking, or the temperature inside does not 
exactly suit bis particular ideas on tbe subject, he is often very 
much in evidence. 

No attempt will be made in this paper to treat the subject at all 
fully. The writer touches only upon a few of what be considers to 
be the most important features, and his observatione are chiefly a 
description of the methods in operation on the Nottingham system, 
the result of some 11 years’ experience iu the working of that and 
other electric tramway undertakings; they are inteaded only to pro- 
vide & basis for discussion and comparison with the methods in 
operation on other undertakings. 

Design of Cars.— Cars should be of а design and size most suitable 
for the safe aod expeditious handling of the particular class of 
traffic to be dealt with. 

For traffic in large towns, the single-track car (50 to 56 passeogers) 
is the most suitable. It gives a more frequent and а quicker ser- 
vice, and from aa operating point the car 18 more easily handled, 
and can w: rk its way through the ordinary traflic with much less 
risk of accidents. For a long distance aod varying traffic over 
suburban lines, the large bogie car (80 to 100 passengers) has its 
advantages. 

The reversed and ordinary types of staircase bcth bave their 
advocates. For ensuring the safety of passengers, protectiog motor- 
men and conductors from the vagaries of the English climate, and 
utilising all the space possible for seating accommodation, the 
reversed type is undoubtedly the best, the chief drawback being 
that it to some extent obstructs the motormaa's view of the traffic 
on one side ; the writer bas overcome this difficulty by insertiog a 
small sheet of half-inch plate-zlass in the rieer of the staircase level 
with the motorman’s head. This device has now been in use for a 
considerable time, and has proved very effectivo. 

The efficient ventilation of the car is one of the things that until 
quite recently bas not had sufficient attention devoted to it, and 


many of the earlier cara, leave much to be desired in this respect. . 


To remedy this defect as much as possible, the writer has had the 
four corner side ventilating windows, which were origipally hinged 
at the bottom, pivoted veitically at tbe centre, so that the end of 
the ventilator nearest the platform swings outward, and the other 
end inward, thus giviug two openings on each side of the car through 
which a supply of fresh air is admitted at the front, above the 
psesengers’ beads, the foul air being forced out through the two 
corresponding openings at the rear end. The sizes of the openings 
can be regulated according to the etate of the weather. 

With cars having rheostats fixed inside under the seats, the 
question of ventilation becomes still more important, and for this 
reason, if for no other, the writer considers all rheostats should be 
fixed in some outside position. 

A folding step is being given a trial ia some towns. 

The writer does not touch upon such controversial subjects as 
top-deck covers, dry seate, wind shields, route indicators and life- 
guards, which have been so much in evidence. 

Motors.—To ensure a satisfactory service, it is necessary that cars 
should be equipped with motors designed to meet the varying 
conditions of the particular system they bave to operate, and be 
capable of developing sufficient power to enable them to climb the 
steepest gradient thereon without being unduly overloaded, as, 
although the initial cost may be lower, and the average consumption 
of current per mile kept a fraction less, with a smaller motor, the 
additional cost of repairs will more than counterbalance tbis, to say 
nothing of the extra risk of breakdowns on the road, with its con- 
sequent interruption of traffic. Given a properly designed and 
sufficiently powerful motor, the important thing is to see that it is 
well taken care of. This can only be done by kaving it 
systematically inspected, and maintained in its most efficient 
condition. 

Th» writer has tried several methods of inspection and reporting 
upon the condition of the car motors, also cf carrying out tbe 
din and the following system has been adopted as a result 
thereof: — 

The commutators, brushes and brush sprioge are examined nightly, 
and where any commatator shows signs of undue sparking or 
heating, it is carefully examined by the night foreman; and if no 
cause for it can be discovered, it is cleaned, and the car again put 
into service. Instructions are given to the chief motor inspector to 
test the car on the road during the following day; and if then 
found to be working unt atisfactory in any way, it is sent into the 
works to be thoroughly tested, and the defect put right. Armature 
and motor bearings, with tbeir lubricating boxes, are also examined 
nightly, and any defect discovered is reported to the night foreman, 
who in every case uses his discretion whether such can be efficiently 
dealt with by himself, or whether the car shall be kept in for it to 
be dealt with by tbe day staff. 

The writer bas tried several kinds of white metal for lining 
motor and armature bearings, also solid gun-metal armature bushes 
of different mixtures; the latter, however, are not being renewed, 
but when worn down are bored out and ran up witb white metal 
inttead of being scrapped. This has been found to answer well, 
besides effecting the following saving in the cost of renewals under 
this head: — Gun-metal bushes for one armature, including boring 
and turning, after allowirg for their scrap value, 18s. 13d. ; boring 
out old bushes, filling with white metal and boring, 5s. 8d. ; each 
subsequent relining and boring, 1s. 8d., or a difference of 16s. 53d. 
in favour of white metal liniog. The average life of the gun-metal 
bushes has been 25,086 miles, and that of the lined bushes prac- 
tically the same. 

A further advantage is found in the fact that, should а bearing 
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ran hot, there is not the same danger of the shaft being scored with 
white metal, as is the case with gun-metal. 

A metal is now being tried for lining, composed of three parts 
virgin spelter to one part block tin, which 18 considerably harder 
than any other white metal tried. This has not been in use 
sufficiently long to enable particulars to be given of the mileage to 
be obtained from bearings so lined ; but so far they have given good 
results, the journals being in excellent condition, and the writer 
has no hesitation in saying they will give a considerably increased 
mileage. ' 

Armatures, field coils and leads are thoroughly examined, tested 
and coated with insulating compound, also commutators turned up 
it required, every time the car passes through the repair shops for 
overhauling tbe bearings. The writer believes that oonsiderable 
advantage would result from having commutators ground true 
instead of being turned up in the lathe, and is pow experimenting 
in this direction. The condition of the armature bearings of each 
car is determined at least once a month by the night foreman, who 
tests the clearance between tbe armature and bottom fields, for 
which purpose he is provided with а set of steel feelers, numbered 
and varying in thickness from т, in. to >, in. The exact clearance 
of each armature is recorded and sent to the works superintendent, 
who decides when it is necessary for the bearings of & car to be 
renewed. After being repaired, each armature undergoes an 
insulation test; and before being put under a car, it is also tested 
at full load by being run for a period of 15 minutes in either 
direction, This shows up any defects in the repairs, and ensures its 
being in perfect working order when again put irto service. 

Controllers.—Controllers are all examined at the end of each day's 
work; all contacts are cleaned and thinly coated with vaseline, 
also adjusted or renewed as found necessary. The whole of the 
inside is kept perfectly clean, and the parts which require it are 
periodically coated with insulating compound, with the vesult that 
it is a very rare thing for a controller to give trouble. 

Automatic Cut-outs.—These appliances from time to time gave 
considerable trouble on the road, and it was found advisable to 
calibrate them every time a car passed through the shops for over- 
' bauling. This has effectively dealt with tbat particular trouble. 

Trolleys.—A]] trolleys are examined daily, whilst the poles are 
also tested fer tension, and adjusted if found necessary, once a 
month. Experiments have been made wi-h several kinds of trolley 
wheel bushes, and one composed of solid graphite bas been found 
to give the best results. The bush, wheel, and spindle, which are 
submitted for inspection, bave run 5,762 car-miles, and although 
tbe wheel is nearly worn out, the bush and spindle are very little 
tbe worse; they can be put into, and will last the life of, a second 
wheel. The cost of the bush is 1s. 2d., compared with 1s. paid for 
the metal-cased graphite busb, of which two are required during 
the life of one wheel. ‘ 

The protection of passengers from electric shock is an important 
matter, and to ensure thie as far as possible by the immediate detec- 
tion of a leakage, ruby lampe азе being used in the leakage circuit, 
so that they shall not be confosed with the platform lampe. АП 
leakage lamps and circuits, also lightning arrestere, are examined 
and tested at least once a month. 

Some undertakings have had their cars fitted with a patent 
“ trolley earth indicator,” which consists of a short-circuiting switch, 
held open by means of a fine wire fuse. This wire is connected in 
shunt with the switch, and as the whole apparatus is in circuit 
between the trolley base and eartb, immediately upon the standard 
getting alive the fuse is melted and allows the switch to close by 
means of a spring. This connects the standard directly to earth, 
and causes an electric or mecbanical bell to be set ringing. 

Brakes.—The question of brakes is au important one on every 
undertaking, but where cars have to negotiate gradients of 1 in 
11:5, and carry some of the heaviest rushes of boliday traffic over 
them, as is the case on the Nottingbam system, it becomes a very 
important one indeed, and the writer considers tbat too much 
attention cannot be given to assure their being maintained in the 
highest possible state of efficiency. It is not proposed to discuss 
the merits or demerits of the various types on the market, but only 
to emphasise tbe importance of having motormen properly 
instructed in the best way to use the brakes at their disposal, and 
of а systematic inspection and overhauling of such brakes by trained 
and competent men. Money so spent can be considered as a first- 
class insurance premium against accidente. All the cars under the 
control of the writer are equipped with either a mechanical or 
magnetic track brake, in addition to the ordinary ratchet wheel 
brake, all of which are carefully examined nightly, and the neces- 
sary adjustments or renewals executed ; in addition to this, all the 
brakes of every car are examined and tested once a month, under 
the direct supervision of the works superintendent, or his chief 
assistant. A number of the cars are fitted with an automatic ad- 
justing device, for keeping the blocks set to the proper distance 
from the wheels. These are acting very satisfactorily, and effect а 
saving in labour. During the time the pie juga electric system 
bas been in operation, nearly four years, there not been a single 
case of а car running away, which of itself fally juatifies the great 
care that bas always been bestowed upon this part of the equipment. 

Wheels and Axles.— Ав to the vexed question of steel versus chilled 
iron wheels, sufficient bas been heard of this recently to excuse a 
comparison of their merits being entered upon in this paper. Like 
many others, the writer has been experimenting with steel-tired 
wheels, but considerable difficulty has been caused by the flanges. 
Possibly this may be attributed to the fact that they have a large 
number of curves to negotiate. Oa one route of about three miles 
there are seven curves of a radius ranging from 45 to about 60 ft. 
Vory good results have been obtained from chilled wheels, some 
having run upwards of 45,000 miles, the average life being 34,124 
miles, and in only ono case has а pair boen trued up in the grinding 


machine. We have a good permanent way, which doubtless 
accounts to a large extent for our 5 freedom from the 
troubles connected with broken axles and wheel flanges. For single- 
track cars, the tendency appears to be in favour of increasing the 
size of the axles. This is undoubtedly a step in the right direction, 
аз а much larger diameter might be used with advantage, natonly 
for the additional strength, but also to obtain a larger bearing 
surface. The writer is not in a position to discuss the question of 
broken axles, having bad but one failure in 6? million miles run by 


the cars. 
Inspection and Reports —To avoid as far as ible break-downs 
on the road, and for aseisting motormen who might be in difficulties, 


a motor inspector is stationed at a point on the system where all 
the lines converge. Defects reported to him are dealt with on the 
road, or the car changed if necessary, and a daily report of all such 
cases is made by him Не is in direct telephonic communication 
with each depót, which enables him to arrange for the changing 
of cars at the most convenient poiot. Definite instractions have 
aleo been given that under no circumstances shall а car be allowed 
to remain in service with its brake in the slightest degree defective. 
In addition to this, every motorman before going off duty enters in 
the re book at his depót particulars of any repairs requiring 
attention, and attaches his signature thereto. These reports are 
compared with that of the motor ins r, and a return of all 
repairs executed during the night is handed in to the works super- 
intendent each morning. 

The running oondition of each car is tested periodically by the 
cbief motor inspector, who himself operates it both up and down 
the heaviest gradient of the route upon which it is running, and the 
result thereof is also reported to the works superintendent. This 
has proved a very effective way of detecting faults, and baving 
tbem dealt with on the “ stitch-in-time " principle, as the inspector 
being trained to look for defects, and able to compare the running 
of the different cars over tbe same route, is much better qualified to 
detect incipient troubles and express an opinion thereon than is the 
average motorman, whose reports are often mislesding and require 
to be examined with great care. 

None but brake and trolley renewals and light repairs are 
executed at the branch depóte, all cars requiring other attention 
being sent to the works, by which arrangement the work is carried 
2 under the most economical, expeditious, and efficient con- 
ditions. 

Equipment of Repair Shops —To deal with the repairs and up-keep 
in an economical and satisfactory manner, it is necessary that the 
shope should be equipped with up-to-date labour-saving machinery, 
testing machinery, and instruments; and for an und 
opera from 100 to 150 cars using chilled wheels, the following 
has been found adequate :— Р 

In the fitting shop: А five-ton electric travelling crane, two lines 
of shafting—each be:t-driven by a 10-н.р. motor—10-in. screw- 
cutting gap lathe, 6-in. ecrew-cutting lathe with universal chucks, 
vertical wheel-boring machine, wheel-grinding machine, hydraulic 
press, radial drilling machine, small sensitive drilling machine, 
universal shaping machine, power hack saw, screwing machine, 
acme grinder, grindstone, moulding jigs for lining earings, lifting 
jacks, and armature bogies, with various small tools as found 
necessary. 

In the armature room: Armature stands, wire drums with tension 
brakes, furnace, formers, taping machine, drying oven, testing 
machine, and insulation testing set. 

In the smiths’ shop: Two forges, anvils, swage blocks, set of 
levelling blocke, small power bammer, and Roots” blower driven 
by independent motor. 

In the woodworking shop: Line of shafting driven by а 5-H Pp. 
motor, circular saw bench fitted with boring apparatus, band saw, 
planing machine, mortising machine, and universal trimmer. 

The buildings should be constructed, and the machinery arranged, 
во asito avoid undue bandling of the car and different parts of 
the equipment, whilst undergoing repaire. Pits should extend the 
full length of each track, and communicate with each other, aleo be 
fitted with hydraulic platforms for removing wheels and axles from 
under the cars. То obtain the best resulte, all the shops should be 
concentrated as far as possible, have plenty of light and ventilation, 
and be provided with good beating and sanitary arrangements. 

General.—To enable a check to be kept upon the repairs bill, 
which by its tendency to increase appears to be always trying to 
take а more prominent place in tramway matters, also to decide 
upon the best methods and materials to be used in connection there- 
with, full and accurate records should be kept of all matters con- 
nected with the running, inspection, and repairs of the cars; as 
only by а careful study of thesecan the many points coming under 
consideration be adequately dealt with. 

Comparisons of the methods of working, and also the operating 
expenses of different systems, are always interesting, if not oonclu- 
sive. A mansger whose system consists mai aly of steep gradients 
has reason to feel envious of the low cost, to say nothing about the 
minimised risk of accidents, at which other systems can be opsrated 
whose routes are all practically level. Not only is the consumption 
of current much heavier with steep gradients, bat the writer finds 
the cost of ..aintenance also increases in practically the aame ratio. 
No conclusions, therefore, should be drawn from such com 
without taking into consideration the many different conditions 
under which the undertakings have to be operated. 


Tottenham Electric Lighting.—The U.D.C. has re- 
solved to invite offers for the supply of electricity in bulk or other · 
wise. Proposals are required by October 31st, 


ee HCM Nar ar oc cum 


“ese HO ЫШ ОЖ SEPP a—umEZS 


— ssn E E SS SS 


Vol. 56. No. 1,401, Вврткмвен 30, 194] THE ELECTRICAL REVIEW. 559 


ALUMINIUM ELECTRICAL CONDUCTORS." 


By RODERICK J. PARKE. 


In 1902 the world’s production of aluminium was 8,000 tons, whilst 
that of copper was 497,0С0 tone. Later statistics show an increase 
in the output cf the former metal, due, probably, to its increasing 
use for electrical purposes. 

The following particulars are of primary importance in tle com- 
parii on of aluminium and copper :— 


Aluminium. Coprer. 
Specific gravity ... one T a 2:68 8:903 
Conductivity (Ma thiessen standard) 62 97 


Tensile strength (per sq in.) .. 28, 000 45,000 
Coefficient.of linear expansion (per ft.)... 00001 28 
Ooeffleient of temperature resistance ... 00114 00117 

Modulus of elasticity j .. 9,000,000 14,000,000 


And from these figures the following particulars may be 


calculated :— 
| Aluminium. Copper. 


Cross-section for equal resistfar ce. de 1:56 1 
Diameter for equal resistance iis iss 125 1 
Weight for «qual resistance 280 - 0:47 1 
Tensile strength for equal resistance _... 0:96 1 
Price for equal cost ... e eux "ei 2°13 1 
Rate of temperature change (resistance) 10 1 


Thus the important fact is shown that aluminium possesses lets 
than half the weight of copper for «quivalent resistance. This is a 
great advantage, and reaults favourably to aluminium in thrce 
ways:— 

1. Lowcr cost of transmission. 

2. Reduced cost of erection. 

3. The cost of maintenance is less, on account of the reduced 
strain on the poles, insulators, &c. 

An additional advantage of aluminium is that, on account of its 
peculiar rature, it retains, for уса в, some of the grease used in 


drawing, and this grease prevents any great amount of sleet from 


forming upon it. 

To balance the advantages cited, there are the following dis- 
advantages :— 

1, Difficulty in making j^inte. 

2. Greater tag, due to larger cocffioient of expansion. 

3. Iosufficient strength for conductors of the sizes used for tele- 
phone and te l3graph wires. | 

For j-inting aluminium wires smaller than No. 0(00 B. and 8. 
gauge, the two ends ave inserted into a piece of flattened tube, end 
the tube given 24 twists by means of two pairs of ordinary wireman's 
pliera. This makesa perfectly satisfactory joint of low resistance, 
and which із as strong аз the wire ј inted. 

Larger size3 are conveniently jointed in any of the three following 
WAy5:— 

1. By means of the ordinary dove-tail cable splice. 

2. By means of terminals compressed on the ends of the cables at 
the factory, these terminals being threaded, and thus adapted to be 
united in the field by a threaded stud. 

9. By inserting the ends to be jointed into & cast sleeve, and com- 
pressing the sleeves between dies in a small portable press. 

The sag of aluminium wires is not as much greater ав might be 
expected, however, because the lower modulus of elasticity of 
alamioiam causes it to contract more as the strain is relieved from 
it, and because the weight of aluminium, for equal areas, is only 
three-tenthe, while the strength is two-thirds that of copper. This 
causes aluminium to start with a smaller minimum saz than 


copper. 

The third objection for slaminium applies only for telegraphs, 
telephones, and similar work. The smallest size of aluminium 
wire which it would be advisable to use in pole line work is No. 4 
B. & B. gauge, which has a breakirg strength of about 1 000 lbs. 

The principal uses of aluminium conductors have been for railway 
feeders, high tension transmi:sion work and bus-bars. For power 
transmission its use has become very extensive, the longest and 
largest transmissions in the world are now made over aluminium. 
The following list and data may be of int:rest :— 


1 


No. of Miles per Circular miis 


Locations. cables. cable. ares of each. 
== at ee Oe з ͤ tr — — | ышы ces MNA 
| 

Niagara Falls to Buffalo ^g 20 !. 500,000 
Shawinigan Falls to Montreal б | 3 85 ! 183,708 
Electra to Mission San Jose à: 3 100 , 471,031 
Colegate to Oakland ... m | 9 144 211.000 
Farmiogton River to Hartford 3 11 336.420 
Lewiston, Me. ... Ta ae vai 3 3˙5 | 144,688 
Ludlow, Mass. ... 1755 е P 6 | 45 . 185,247 


Aluminium conductors were first placed on tbe market as solid- 
drawn wire, but subscquent experience has dem: nstrated that 
the tensile strength of any given aluminium condactcr is 
increased somewhat by building it up of several strands wound 


together. 
* Abstrac: of a paper read before tLe Coavention of the 


Canadian Electrical Ass, ciation, held in Hamilton, Toronto, 
Jane, 1904. 


* 


As regards the respective capacity, self-induction, and skin effect 
of aluminium and copper when пка f.r alternating currents, they 
compare in the following way :—Asaluminium is one quarter greater 
in diameter than equivalent œ pper, it is evident that the self- 
induct:on of the line will be the same when the aluminium э ires 
are separated 25 per ccnt. more than the copper wires. The static 
capacity of the aluminium will be approximately 5 per cent. greater 
than that «f copper with the same spacing. The skin effect will be 
the same with eitker metal, since the effect of the greater diameter 
of tbe aluminium is exactly offset by its greater specific resista.ce, 
in making the calculaticns for the yercen‘age increase of the 
resittance. 

The average market prices of the two metals are such that from 
5 to 15 per cent. can be saved by the purchase of aluminium. 


ENERGY LOSSES IN MAGNETISING IRON.* 


By W. M. MORDEY дир А. G. HANSARD. 


In 1890, when faced with the necessity of getting iron of definite 
quality for trans'ormers, the author adopted the plan, previously 
advocated by Mr. Swinburne, of measurement of the total loss by а 
wattmeter, if possible under the actual conditions of working. Fur 
workshop convenience a fixed point of ccmparison was chcsen, at 
which all iron was tested. This was stated as follows: — The loss 
in iron sheets or stampings 014 in. thick made up in the form of a 
transformer and tested by а wattmeter should be 0 38 watt per lb. 
at а magnetisation of 2,500 В and at 100 periods per tecond. At 
that time the custom was to orcer ‘ best soft Swedish charcoal iron 
carefully annealed, but such iron varied in its losses under the 
defined conditions from little more than ‘3 watt per lb. vp to about 
F, causing serious engineering difficulties. Altbough further 
lamination was recognised ав desirab'e, it was found to be difficult 
to get sheets thinner than 014 in, во that thickness was adopted for 
all purposes. The low magnetisation of 2,500 B was chosen as a point 
for comparison, because it was des red to keep down the no-load 
losses and tke heating of 100-period transformers. For lower 
periodicities, higher densities may, of courte, be used. 

The separation of hysteresis and eddy losses by calculation is 
based on the assumption tbat bysteresis varies directly as the 
periodicity, and as b!*, the latter or Steinmetz ratio being the 
valce which Mr. Steinmetz, working from Prof. Ewing's results and 
from observati. ns of Lis own, f. und to exprees the rela ion between 
hysteresis and density. The eddy currents аге alwaye assumed 
to vary as tbe square of tre magnetisation, the equare of the 
periodic ty, the square of the thickness, and inversely as the 
reei:tance of the iroa. As tle eddies in ordinary thickaesres of 
plates are by no means negligible, it becomes a matter of iome 
difficalty to reconcile these assumptions with tbe fa: ts, especially 
when the total loss curve is found to b» a EI“ curve, as often 
bappens. 

In order to examine the effect of increase of thickness of iron 
sheets, the authors have tested acme transformer stampings made 
from sheets cf three different thicknesses of the same quality of 
iron. The thickness of the three sampler, A, B and C, calculated 
from the weight, was 0136 in, 0189 in. and 0254 in. Gauging with 
a micrometer showed a variation of about 001 in. in actual thickness 
of the plates. Samples of these plates were tested on a Ewing 
hysteresis tester by а very experienced experimenter, who ‹ btained 
tbe resulte, 39, 38 and 40. The stampings were made up in trans- 
former form, about 117 lb. being us:d in each cage, and wattmeter 
tests of the total lose were made at 50 and 100 ~, at six values of 
B in each case. After deducting the losses in the wi.ding, the 
iron losses were plotted in curver, which are all steeper than LI“ 
curve”, and therefore до Lot present the same difficulty. 

* The results show very clearly that even with theee thin sheets 
and moderate densities the eddy loss is of the same order of im- 
portance as the bystie resis. 

Fer the 0136 and 0169 sheets the increase in eddics is practically 
proportional to (thickness), that is, the loss with the latter is nearly 
double that with the former. But as between 0136 and 0254 the 
average increase is less than (thickness)? by about 30 per се: +. It 
is about 2 5 instead of 3 5 times greater. 

As regards the relation between В and eddie», the tests on the 
whole do not indicate any marked departure from tte b? as.ump- 
tion. As regards periodicitv, the averages ві от tha’ the increase 
is as 1 to 346, instead cf 1 to 4. We suggest that the result 
showing that eddies increase less quickly then (thickniss)? and 
(periodicity)? may be reasonably explained by assumirg that the 
eddy circuits have self-iuduction. If this is so, it prevents the 
possibility of dealing with them simply by Ohm's lav, as hitherto 
seems tə have been the р actice. 

The authors wculd sammarise the it aonclusior s as follows : — (1) In 
determining the magnetic quality cf iron sheets, eddy current 
1сввев, though often neglected, are by no means negligible, and are 
often as impcrtant ss hysteres s. (2) The simple laws generally 
assumed to be followed by bystercsis ard eddies are fcund, as 
often as not, to be rather widely departed from and cone quently 
with such a variable material as iron, the only satisfactory n.ethod 
of pred'cti: р losses is to make wattmeter tesis of samples, us ucarly 
us роєв. ble under the working conditions. 


— — . 


* Abetract of paper read b:fıre the Brit ish Asscciation at Cam- 
bridge. 
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NEW PATENTS APPLIED FOR 


Compiled expressly for this journal b . P. ТномРвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


! 19,218. 
the like." 


‘ Improvements in an? relating to electric generator Jocomotives and 
A. Dickinson and J. Малмкнкім, September 6th. 
19,609. An electro-magnetic variable speed gear for motor-cars and other 
р2гровез.’ A. G. SEAMAN. September 12th. 
19,611. “Improvements in controlling apparatus for electrio motors.” К. 
KLINKENBERG, September 12th. (Complete.) 


19,646. "Improvements in or relating to electrolytic electrioit 
THE Bastian Merer Co., LTD, С. O. Bastian and С. H. 
September 12th. 

19,647. “ иреше in chains for pendant electric light fittings." 
SuMiTH and Е. H. Davis. September 13th. 

19,748. "Improvements in or relating to spraratus for supplying alternating 
electric current." А. Е. Berry. September 18th. 

19.749. Improvements in or relating to apparatus for use in the distribution 
of alternating electric current." A. F. BERRY. $: ptember 18th. 

19.762. Improvements іп and connected with points for electric tramways 
and light railways on the conduit system.” R. AMES. September 18:h. 

19,822, ‘Improvements relating to starting resistances for electric collector 
meters." M. Latour. September 14th. (Date applied for under Patents 
Act, 1901, September 16th, 1908, being date of application in France.) 
(Complete.) 

19,823. ''Improved means of protecting ‘live’ rails on electrio railways.“ 
J. J. Hopeson. September 14th. 


* 
meters.' 
HURCHILL, 


F. C. 


19.888. A means by which the po'nts of an electrica! railway or car line 
may be operated from an approaching car." T.MiLLER. September 15th. 

19,818. *''Improvements in electric conduit systems." A. G. HysLor. 
September 15:h. 

19,888. ''Improvements in electric igniters." E.EisEMANN. September 15:Ь. 
(Complete.) 

19,855. “Improvements in and relating to electric control'ers.” Tue 


British Тномѕом-Носѕтох Co., Ltp. (The General Electric Co., United States.) 
September 15th. 

19,886. Improvements in electric railway systems employing eectional con- 
ductors.” THE British THOMSONS- HOUSTON Co., LTD. (The General Electric 
Co., United States.) September 15th. 

19,887. Improvements in and relating to safety devices for electric signalling 
systems.“ Тнк BnrrisH THomsox-Hotston Co., Lro. (The General Electric 
Co., United States.) September 15th. 

19,889. “Improvements in, and relating to, electro-magnetic mechanism.” 
Tur Burrisg Tucusos-HovsroN Co, (The General Electric Co, United 


States.) September 15th. 

19,98. “Improvements in primary batteries." H. E. BLACKBURN. Sep- 
tember 15th. 

19.917. Improvements relating to push buttons and the like for electric 


bells and similar services.“ E. G. HARCOURT. September 15th. 


19.923. Improvements in electro-magnets, having polarised armatures for 
use in apparatus operated by reversals of electriccurrent.” A. HomMEL. (Date 
applied for under Patents Act, 1901, December 21st, 1903, being date of applica- 
tion in Switzerland.) September 15th, (Complete.) 


19,958. “Improvements in third-rail systems of electiical traction." E. E. 
CLank. September 16th. 

19,993. " Improvements in shonts for electrical instruments of the moving 
1818 type." EVERSHED & ViGNoLES, Lro., and E. B. VIGNOLES. September 

th, 


19,997. “ Improvements in, or relating to, apparatus for regulating the voltace 
of electrical circuits." Н. К. STUART. (Date applied for under Patents Act, 
1901, September 26th, 1903, being date of application № United States.) Sep- 


te:nber 16th. (Complete.) 
19,998. “ Improvements in current-collecting devices for electric generators 
and motors К. F. FrLEns. (Date applied for under Patents Act, 1901, Sep- 


tember, 1903, being date of application in United States.) 
(Complete.) 

19,939. “Improvements in electrical transformers.“ C. LE GEYT FonrusctRk. 
September 16th. (Date applied for under Patents Act, 1901, September 30th, 
1903, being date of application in United Btates.) (Complete.) 

20,000. “Improvements in or relating to coils for electrical apparatus.” 
С. LE Gerr Fortesctr. September 16th. (Date applied for und r Patents 
Act, 1901, September $0.h, 1903, being date of application in United States.) 
(Complete.) : 

20001. ‘Improvements in systems of electrical distribution 
September 16th. (Date applied for under Patents Act, 
1203, being date of applicaticn in United States.) (Complete.) 

20,007. "'Improvementa in supports for incandescent electric lamps." A. 
Romatn and J. D'AyGursvives. September 16th. (Complete.) 

20,009. ‘* Improvements in and relating to electric telegraphy.” "1R- 
HEAD. September 16th. E БАр E 

20.010 An improved holder for electrio lamps." C. C. RaGNart and THE 
HUN TEN Evectric CAN DLK Lamp Co., LTD. September It th. 


20.019. Improvements in electric are lamps.“ W. J. Davy. September 16th. 


20.029. Effectirg the electrio propulsion of navi, abl " 
TuHwarrk, September 17th. кр able vessels." В, Н. 


20,105. Improvements in electrical signalling apparatus for fire calls and 
the like," E. L. PiscuiNc and W. Н. WALTON. Beptemiber 17th. (Complete.) 


September 16th. 


P. M. LINCOLN’ 
1901, September 50+» 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, Hagh Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903, 


Ears ror TROLLEY Wires oF Evectric Tramways. C. Close and J. Ramsey. 
2,857. February th, 


COUPLINGS FoR CONDUITS FOR ELECTRIC Сохосстокѕ. D. 8. Munro. 


February 7th. 


ELEGTRIC BRAKES FOR WHEELS. R. W. James. 
Co., United States.) 3,170. February 10th. 


EAR TOR OvrnHEAD TROLLEY Wires. A. Richardson and W. H. Allen. 3,226. 
о February lith, 


2,930. 


(The Algonquin Electric Brake 


ELECTRICAL lGNITION APPARATUS APPLICABLE TO INTERNAL COMBUSTION ENGIxEs. 
A. Eckstein and Н. J. Coates. 3,244. February 11tb. à б 


ELrcruoTvrE BLocks. J. W. Cornelius. 3.396. February 13th. (Date applied 
for under Patents Act, 1901, February 13th, 1902, being date of application 
in United States.) (Complete.) 


MEANS rox CONTROLLING BLECTRIC Circuits. 
3,125. February 13th. 


LIGHTING Raltway Trains. J. F. McElroy. 3,6204. February 16th. 


REGULATING DEVICES FOR ELRCTRICALLY-PROPELLED VgHicLES. J. 8. Raworth. 
3,657, February 16h. d 


REGULATING Devices FOR ErkgcTRICAELY-PROPELLED VEHICLES. 
3,658. February 16th. 


ELECTRIC Іиснт ВАРЕТҮ RELAY... A Н. Johnson and Е. R. S. Bireham. 8,983. 
February 18th. 


WIRELESS SIGNALLING, 


H. Leitner and R. N. Lucas. 


J. В. Raworth. 


L. de Forest. 3,916. February 18th, 
L. de Forest. 8,876a. February 18th. 


IMPROVED CONTACT STUD AND FIXING FOR USE WITH SuRBPACE CONTACT Srsrzus OF 
Evectric Traction, W. Griffiths aud В. Н. Bedell. 8,988. February Isch. 


APPLIANCES FOR THE PREVENTION OF THE Racixd or MARINE ENGINES, J. Mas- 
Lean. 4,993. February 258. : 


Evectric САв‹Ев. A. P. Hanson. 4,681. February 27th. 


але E. A. Carolan. (General Eleotric Co., U.S. A.] 4,045. Februamy 
th. ; 


WIRELESS SIGNALLING. 


TELEPHONE RECEIVERS, 
4,704. February th. 


ELECTRIC BATTERIES. J. Portalier. 5, 891. March 18th. (Date applied for 
under Patents, Act, 1901, September 18th, 1902, being date of application in 
Belgium ) (Complete.) 


Switch FOR UKE IN CHARGING STORAGE OR SECONDARY BATTERIES. W. G. Heys. 
(The Hutchison Acoustic Co., US.) 6,916. March 14th. 


ELECTRIC SPARKING DEVICES ESPECIALLY INTENDED FOR FIRING THE CHARGES IN 
INTERNAL ComMBUSTION ENGINES. E. F. Bradley and Н. Edmunds. 5,989. 
March 14th. 


ELECTRICAL Fus Boarps. J. Moores and D. Ashton. 6,016. March 16th. 
G. Sperryn and W. H. Wood. 6,219. March 18th. 
6,837. March 19th. 


Carson HOLDERS FoR ЁЕСТН1С Arc Lamers. T. Hamilton-Adams. 6,406. 
March 19th. 


ELECTRIC INDICATORS, 


W. G. Heys. (The Hutobison Acoustic Co., U. B.) 


ELECTRICAL SWITCHES, 


ELECTRIC CoNTROLLERS. Н. von Kramer. 


E. Sadler. 6,416. March 19th. 


Bowik'*s ELectro-THeraPettic BreciaL Hien €REQUENCY APPARATUS. 
Pbelps and J. ©. Bowie. 6,477. March 20th. 


E. A. Carola». (The General Electrio Oo., С.В.) 


J. H. 


ELECTRIC, CONTROLLERS, 
6,463. March 20th. 


ALTERNATING ELECTRIC CURRENT TRANSFORMERS, 
Co., П.В.) 6,454. March 20th. 


ErrcrRic REAcTANCE Соп. E. А, Carolan, 
6,185. March 20th. 


INDUCTION Evectric Moton ARM AIUnHS. E. A. Carolan. (The General Electric 
Co, U.S.) 6,180. March 20th. 


ALTERNATING ELrcimnie Current Іхосстох Motors. E. A. Carolan. (The 
General Co., U.S.) 6,487. March 20th. 


ALTERNATING ELECTRIC CURRENT TRANSFORMERS. E. A. Сато` ап, (The General 
Electric Co., U 8.) 6,4885. March <0th. 


E. A. Carolan. (Tbe General 


(The General Electric Co., О.В.) 


ELECTRIC SwitcHes. E. А. Carolan. (The General Eleotric Co., U.S.) 6,490. 
March 20th. 
ALTERNATING ELECTRIC CURRENT Motors. E. A, Carolan. (The General 


Electrio Co., U.S.) 6,401. 
ELECTRIC METERING SYSTEMS, 
6,493. March 20th. 


CONTROLLING THE Division oF Loap BETWEEN SYNCHRONOUS ELECTRIC Мотон- 
GENKRATOR Sets, E. А. Carolan. (The General Electric Co., U.S) 6, 491. 
March 20th. 


DYNAaMO-ELECTRIC MACHINES. 


March 20th. - 
E. A. Carolan. (The General Electric Co., U.S.) 


E. A. Carolan. (The General Electric Co., П.В.) 


6,500. March 20th. 
WIN DISG Erectric Cors. E. А. Carolan. (The General Electric Co., U.S.) 
6,501, March 20th. 


SUPPORT FOR THE RECEIVER on. HAND SET oF CoMBINED TABLE AND WALL TELE- 
VHONES. B. Biander. 6,660. March 23rd. 


TELEPHONIC OR ELECTRIC SIGNALLING APPARATUS, 
March 23rd. 


CONTROLLERS FoR ELECTRIC Circuits. T. von Zweigbergk. 6,718. March 23rd. 
н. Т. Dawson and 


J. Higginbottom. 6,671. 


ELECTRIC IGNITION For INTERNAL COMBUSTION MOTORS. 
H. A. Dawson. 6,733. March 23rd. 


Manufacture or Repair of Articles made of Quartz. 
—Dr. P. Askenasy, of Pansdorf bei Liegnitz, bas taken out а 
German pa'ent for а method of effecting the above. A quantity of 
quartz tand is laid upon a suitable support of the same material, 
and fus.d into the desired shap by means of an electric atc, which 
is moved over the surface of the mass as it melts. When such an 
object as a basin is being made, the quariz is first mixed with some 
agglutinant, such as 1 per ceat. of starch solution, petroleum residue, 
lavender oil, or tke like. The arc is struck between sloping elec- 
trodes of small diameter, high voltages being employed; and in 
o:der to binder their rapid consumption, the operation is conducted 
in an indifferent atmosphere, such as one of carbon monoxide. In 
certain ca es it may be desirable to add to the quarts some metalli: 
oxides, like alumina, в'азпіс acid, titan c acid, &c., as tLe:e reduce 
the melting poiat; bit the quantity introduced mast be to» small 
seriously to affect the coefficient of expansion. Daring the fusion 
a dust of quartz may Ъз allowed to fall round the arc, for in this 
manner any holes produced are instantly sealed up. The eame 
process is available for the repair of any cracks or flaws in articles 
alre a 1 constructed of quarts. 
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MUNICIPAL TRAMWAYS. 


In the present issue we conclude our report of the third 
annual convention of the Mpnicipal Tramways Association, 
which passed off with gratifying success, under the presidency 
of Mr. Bellamy. No excuse is necessary for dealing with 
its proceedings at some length, for if some municipal tram- 
ways are not electrically operated, they certainly ought to 
be, and undoubtedly they soon will be, so operated. 

Perhaps the most noticeable feature of the proceedings as 
а whole is the system of collecting information which has 
been followed by several of the authors of papers. Lists of 
questions are circulated amongst the members of the Associa- 
tion, and their replies are analysed and commented on in the 
form of a report, besides being printed so as to make them 
directly accessible to the members. In this way the experi- 
ence of individual members is imparted to the whole body, 
and no doubt much valuable information will be acquired by 
a study of the summarised replies. We would suggest that 
greater care be exercised in drawing up the questions, in 
order to ensure their purport being clearly grasped, as it is 
evident that in many cases misunderstanding has arisen as 
to the real object of а question. 

This method of diffusing knowledge originated, we believe, 
with the International Tramways and Light Railways Asso- 
ciation, and their example might well be followed by other 
associations whose members have not many opportunities of 
foregathering and talking shop," such as the Municipal 
Electrical Association, for example. 

— Whilst all the subjects dealt with are of interest and 
importance, there is one which specially appeals to us as 
worthy of close attention on the part of tramway managers, 
namely, that of economy in the consumption of energy. 
There can be no doubt that much improvement might be 
effected in this respect, and, in his short report on the 
matter, Mr. Peter Fisher, of Dundee City 'Tramways, indi- 
cated some of the ways in which economy was to be sought. 
We would, however, greatly extend the scope of the reference 
by including the consumption of energy not only on the 
tramways, but also in the power station. 

The generating plant must be kept running as long as the 
cars are in motion, and the running costs form, therefore, a 
greater proportion of the whole cost per unit than in the 
case of a lighting station, where capital charges necessarily 
assume а greater relative value. For the sake of economy 
the plant should be run always under the most economical 
conditions. This is not difficult of achievement in large 
systems, where the load is fairly steady, but in the smaller 
stations it is impossible to attain or to approach a reason- 
ably uniform load without the use cf a sufficiently large 
storage battery, in conjunction with an automatic booster to 
remedy the inherent defects of accumulators. By this meane, 
and by this alone, can the amount of running plant, including 
both boilers and engines, the wages of the staff, the losses in the 
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generation of electrical energy, and—if battery sub-stations 
are employed—the loss in the feedere, be kept down to the 
minimum. Moreover—owing to the diminished amount of 
plant and buildings required, the reduction in the cost of 
cables, and other minor savings—the capital outlay, and 
therefore, the capital charges, need not be in any way 
increased by the adoption of adequate storage. 

Of the sources of economy referred to by Mr. Fisher, euch as 
the maintenance of constant pressure on the line, іпсгеаєей 
acceleration, the employment of efficient drivers, clean 
rails, &c., one of the most important, but, we fear, least 
realised, is that of rapid acceleration. It can easily 
be proved tbat for similar schedule conditions, the 
higher the acceleration, within limits, the less will 
be the consumption of energy per car-mile. Further, and 
quite independently of the foregoing, if a given maximum 
Bpeed is a limiting factor, instead of the mean or schedule 
speed, а smaller number of cars with quicker acceleration 
will give an equally frequent service, and greater satis- 
faction to the passengers. The momentary demands 
upon the power station will, of course, be greater, but 
these need not affect the amount of plant kept running, 
especially if adequate storage is provided. 

The use of regenerative control and “one-man ” cars was 
not dealt with in Mr. Fisher's paper, though it cropped up 
in the discussion; these means of economy will undoubtedly 


in many districte, especially where the gradients are many 


and the passengers few, prove valuable to the tramways 
manager. 


Before leaving the subject of municipal tramways, we 
must return for a moment to Mr. Bellamy’s address. The 
chief features of this important and weighty utterance 
were—extension of routes, and greater utilisation of the 
tramways. The President spoke with no uncertain voice on 
the subject of through running powers, which he rightly 
regards as indispensable to the convenience of the public and 
the success of the tramways. The carriage of parcels 
and merchandise has already been dealt with at great length 
in our columns, and we need not do more here than express 
our hearty approval of Mr. Bellamy’s suggestions. The 
multiplication of light railways in rural districts is likewise 
& movement which we have advocated, and in this connection 
we may refer to the most able and exhaustive treatment of 
the subject by Messrs. Hewitt & Rhodes, in onr issues of 
May 16th and 23rd, 1902. It is really a national question, 
as stated by Mr. Bellamy, and every effort should be exerted 
to secure the active assistance of the Government in its 
furtherance, 


Toucuina the provision of through 
communication between adjacent town- 
ships, we may remark that Mr. Bellamy’s Corporation 


Through 
Communication. 


recognised the importance of this, and welcoriu the pro- 


posals of the South Lancashire Tramways promoters, of 
whose undertaking we commence a description in this issue. 

Instead of looking at the matter from а parochial stand- 
point, as in the case of certain other municipalities, the 
Liverpool Corporation took a broad view of it, and assisted 
the company in every way in encouraging through traffic. 
The St. Helens Tramway Oo., which leases that Corporation's 
system, also recognised the necessity for concentration of 
management, and besides granting ample running powers, 
appointed Mr. J. R. Salter, the engineer-in-chief of the 
South Lancashire Tramways Co., to the management of the 
St. Helens Tramways as well. The resulta of these actions on 
the part of the Liverpool and St. Helens authorities have 
been remarkable; the number of passengers now carried 
from St. Helens to Liverpool on the through system 


. has increased to the extent of 80 per cent., as compared with 


the returns before these arrangements were made. 

The company also endeavoured to make similar terms 
with the Bolton Corporation, but succeeded only as regards 
exchange of cars during holiday traffic. At these times it 
has been found that the receipta on both the Corporation's 
system and that of the company have far exceeded those 
previously obtained, but the Corporation doggedly declines to 
enter into a permanent arrangement for the convenience of 
the travelling public. 


STATION engineers are not unreason- 
ably proud when their works costa are 
reduced to 14. or less, and, as the Electrical Times 
deponeth weekly, they form a selectly small band. Below 
Id. there is but one lighting, power and traction station 
(Prescot) with & phenomenal load factor, but not the highest, 
helping it, and three tramway stations. If the table of 
records published in April by the Tramway and Railway 
World is taken, six out of eight purely traction ‘stations 
have works cost below Id., but the items are not detailed, so 
that we cannot explain the difference which is obeerved in 
every case but Newcastle. 

We want to compare these costa with some quoted in the 
Street Railway Journal for September, but regret that they 
are not on all fours, as the Boston costs include general 
expenses,” which may cover management, rent, rates, &c. 
However, the comparison is not the real point, and we simply 
want to mention that English traction stations with outputs 
ranging from 24 to 14 millions of units per annum can 
show costs between 35d. and 45d. per unit, before proceed- 
ing to speak of these Boston costs. MS. 

The Boston street railway systems are fed from eight 
generating stations, five being modern. These five have 
plant installed of 2,000 кї. to 14,400 xw., and the 
generating plant has been distributed widely over the area 
deliberately, and not by force of circumstance. While the 
trend of modern opinion is towards concentration in the 
highest degree, Boston bas been occupied in demonstrating. 
that there is something to be said for distributed power units. 

The works cost for 1902 were as follows :—(1) and (2) 
35d., (3) °362d., (4) *8784., (5) °38d., and the lowest costs 
were won by the smallest stations, while the highest go to 
the biggest station, the reason for that being that this plant. 
had to take much of the variation in load off the amaller 
stations. No load factors are given, but we are told that 
* the rated output is none too large for the demands made 
upon it,” so that we may conclude that the load factor of 
the whole generating plant is high. Coal averaged 14s. 6d. 
per ton throughout the year, forming about 60 per cent. of 
the total works cost, and the pertinent question is asked, 
* How much margin could be gained in one centralised 
station of 50,000 Kw. to offset the losses of energy and mis- 
cellaneous costs of a high-tension distribution system.” Big 
stations do beat these comparatively small stations some- 
times £o far as power at the switchboard is concerned, but all 
that margin, and more also, may be lost in the subsequent 
trangmission and conversion, | 

Опе can conceive a network fed from units distributed, 
designed, and manipulated in such a manner that the load 
factor of every unit shall approach nearly the load factor 
which would ke obtained at a single central unit. 

The point the Street Railway Journal wants to emphasise 
ie, that although we have had paper after paper proving cen- 
tralisation of power in a bigh pressure station to be more 
economical at the point of use than distributed L.T.-D.c. unita, 
we must not yet take this for granted, and every case ought 
to be worked out most careful on both systems. The 
Englishman was one of the first to show that there ie a 


Cost of Energy. 
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limiting value for any power unit beyond which further 
economy is not obtained, and we shall be well advised to 
determine that limit conservatively, lest disappointment 
follow. 


WE can hardly think that at the present 
moment the Newcastle-on-Tyne City 
Councillors are very happy regarding their municipal trolley 
lines; we mean, of course, looking at them from an £ s. d. 
or municipal trading point of view. Certain facts and 
figures which were placed before the City Council meeting, 
held on Friday last, afford anything but a promising outlook 
во far as any benefit to the pocket of the general public of 
the city is concerned. The Tramway estimates for the year 
were brought up, and there was also placed before the 
Council a resolution of the Committee recommending that 
any surplus should form a depreciation fund. The 
Committee hoped, by a thorough revision of the whole 
system, to considerably augment the renewal fund year by 
year. 
Alderman J. Baxter Ellis, in moving the adoption of 
the report, made an important statement. He said that the 
estimates included an estimated income of £209,700 for the 
year 1904-5, less £3,300 reduction on account of workmen's 
fares, making the amount £206,400. They had on the 
other side an estimated expenditure of £139,125, leaving 
the gross profit at £67,275. Out of that they had to pro- 
vide for interest and redemption a sum of not less than 
£64,734, leaving an estimated balance of £2,541. This 
small sum the Committee propesed to lay aside to form the 
nucleus of a depreciation fand. They sorrowfully admitted 
that that was а very small and uneatisfactory amount to 
commence with for that purpose, and commented upon the 
necessity for reducing the working expenses. Does this 
amount to a confession of municipal extravagance? A 
special reorganisation committee has been appointed to 
see what can be done, and the result of two meetings is 
that already the wages staff has been reduced to the 
extent of £3,000 per year. The Committee expecta that 
the amount of the reduction will be at least increased four- 
fold! The department has stopped building its own cars at 
preeent, and has decided to retain just sufficient staff to do 
repairs, We suppose from this decision that no more cars 
are likely to be needed yet awhile, or is it that they cost 
more when municipally made than when bought from one or 
other of our British car-building firms? The a/ present may 
mean that the department will start again when better times 
come. Another special committee has been арр inted to 
go into the question of fares, &c. The worthy Alderman 
was very sorry to say that the real cause of the small 
balance last year was the enormous expenditure in mainten- 
ance ; this item amounted to £28,099. High maintenance 
charges is one of the things that has recently been, and is 
now, troubling many of our tramway managers whose lines 
have been in operation a few years. He also contended 
that the undertaking was over-capitalised. Municipal 
extravagance again? Asa way out of all their difficulties, 
he suggested that they should reduce their working expenses. 

The end of the Council's discussion for the time being 
was а decision that the question of the depreciation fund 
should be referred back to the Committee for four months, 
when it is to bring up a definite report. The Newcastle 
Council has had this question before it at во many meetings 
that it ought to know how to deal with the matter by 
this time. Our readers will already have noted that 
Mr. A. Le Rossignol has resigned the position of manager 
of the Tramways Department, but so far as we are aware, 
this is not because of any disagreement with the Committee 
or with their present schemes for retrenchment. 


Tramways and 
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TRAMWAY WORKING HOURS. 


REMEMBERING the trouble which the Leeds tramway under- : 
taking has been weathering recently, it is quite in the order 
of things that the general manager should contribute a paper 
to the Municipal Tramway Convention dealing with the 
arrangement of men’s duties. He ought to be a spepialist 
on that subject. The paper contains a description of the 
system which has been put into force in Leeds this year, and 
we do not feel any surprise that discontent has raged since a 
general tightening up has taken place, for :—‘ The con- 
ditions in Leeds previous to this change permitted lie-overs 
at each terminus of such length of time as to enable the 
employés to take a meal each journey should they so desire 
it... . A saving of over 16 per cent. on the wages bill 
was the direct result [of the change]." This amounts to 
£9,370 on the present wages. It is difficult to credit that 
such waste of time could have existed for so long on one of 
the earliest of our modern tramways ; and, rather naturally, 
one suspects that there are other systems in which the golden 
motto Keep the wheels turning has no place. 

Mr. Hamilton reminds us that in the time of the late 
steam and horse tramways, lie-overs of the above descrip- 
tion were necessitated by the operation of the motive power, 
and in those days conductors and drivers could get their 
meals in comparative peace pretty well when they liked, and 
the long through shift of 10, 12, or even 15 hours was not 
such a strain as a maximum 10 hours’ continuous “turn ” 
must be to the motorman who has to stand at attention with 
his hands and feet in prescribed positions, and his eyes ever 
to the front, or to the conductor who must never cease his 
collection of passengers and pence, neither being given more 
than two or three minutes (and those begrudged) at the 

There are a number of tramway undertakers in this counti y 
who are, a8 it seems to us, playing into the hands of the 
trades unions by their unsympathetic arrangement of men’s 
duties. They make ont time-tables which are calculated to 
get the most out of the rolling stock certainly, but while 
they observe the motto quoted above, they omit to consider 
sufficiently the human element which is instrumental in 
turning the wheels. It has been difficult for men of the old 
school to remember that they are masters in that school no 
longer. They are so much of the old school themselves that 
they cannot appreciate fully enough the many novel condi- 
tions which have entered into the tramway business since 
they ‘entered it. Although in certain ways the condition of 
the employés has improved vastly since the introduction of 
electric traction, yet in other ways it has become harder. At 
the same time more is expected of them, and as nothing is 
got for nothing in this mercenary world, the standard of pay 
has increased continually, and has attracted more and more 
a higher standard of humanity. As the employés improve 
in intelligence, training and physique, they imsi-t ou bring 
treated in a manner differing in some degree fiom the cars 
which they handle, which are oiled up and titivated in the 
depót before starting out on a shift which continues with the 
least possible relaxation until night. No words can express 
this better than Mr. Hamilton's own :—* Driving or con- 
ducting а car under present conditicns taxes to the utmost 
the capacity of the very best and smartest men that can be 
got, and an arrangement of duties which will keep them in 
the very best condition for performing their work is essen- 
till There is no doubt that a higher type of men is 
required to fill these positions, and . . . . the increased 
wages and better conditions of labour are attracting such 
men in sufficient numbers.“ That is the gospel we have 
preached, but how many are there who scoff or simply do not 
attend 

Mr. Hamilton is right; there is a full supply of men of a 
higher grade than the old-time horse drivers, and the con- 
ductors of horse and steam cars. Perhaps it is that we are 
beginning to draw from the Board School-taught generation, 
and that in a few years’ time there will not exist any more 
of the lower class from which the old original tram ways 
employés were recruited. We wish we could think so for the 
sake of the lower grade, of which the members will have to 
seek other and rougher employment. i 

The point we wish to press is that there is no excuse at 
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this time for the employment of the lower type of man, and 
that in the long run the higher type with higher wages is 
the more economical. 

Some undertakings which profess to recruit their motor- 
men from the ranks of the conductors start the latter at the 
rate of 4d. to 41d. per hour. Now, from our knowledge of 
workmen, how many of Ше kind of man who works for 4d. 
per hour, ever can be fit for a motorman’s position? Yet 
many are promoted; men of bad physique, inferior 
character, and small intelligence, and in the end they are 
paid at а rate for which the better class men could be 
obtained. 

To return to the more immediate subject of the paper we 
agree with Mr. Hamilton, and with the managers of Mr. 
Hamilton's mind, that the average spread of duty” shall 
coincide as nearly as possible with the ** average hours paid 
for per week" having due regard for meal times; meals never 
&honld be taken on board the car. 

When all the routes of a system converge on,or pass а 
certain point, no difficulty attends the most perfect realisa- 


tion of this condition ; but, when routes are scattered, and . 


services originate from various portions of the system, 
greater difficulties present themselves, but we believe that а 
satisfactory system of reliefs for meals can be worked out for 
every tramway in the kingdom. 

Some managers have carried the relief system to such a 
pitch that а man may start work at 4.30 a.m. and not finish 
until midnight. That kind of thing is both wasteful to the 
undertaking and irritating to the men, besides being a direct 
encouragement to those who do not live near the point of 
relief to spend their periods of relief in undesirable places. 

At Leeds it appears that the lay-out of the tramway 
system is favourable to the greatest compression of the time 
during which men must be working or standing-by. Mess- 
rooms are provided at all relief points, and а man can have 
his food prepared and ready for bim directly he is relieved, во 
that, if necessary, he can take up his duties again within 
20 minutes. There are turns which will not fit themselves 
into any arrangement of this nature, but they can be reduced 
to an inconsiderable number with care. 

It is not at all unlikely that a ballot of the men will dis- 
close a majority in favour of working the 10 hours without 
relief of any kind, but the manager, for the sake of the 
undertaking, should not shrink from arranging meal reliefs 
on that account. If he does he will find that lie-overs 
at termini are lengthened when no inspector is about, that 
the driver has his face buried in a jug, or his hands busied 
with a dinner-bowl, when the car is ranning, while the con- 
ductor is disgusting the passengers by his masticatory evolu- 
tions. No decent man likes to make a meal under such 
circumstances, and that he should have to do во is pre- 
judicial to the interests of the undertaking in every way. 

We should be sorry to think that, at the bottom of much 
of the reluctance to carry out these arrangements may lie 
sometimes the inability or the dislike to draft a slightly more 
complicated time-table than usual. 

One sentence of the paper calls for a few words :—“‘ Fifteen 
minutes is allowed at the depót for reporting, &c., before 
taking out the car, and 15 minutes at night when bringing 
in." 'That is to взу, а man-hour per car is paid for every day 
without a direct return. 

Whether any return at all is obtained depends entirely on 
the strictness with which the depót inspector performs his 
duties. During those 15 minutes at the beginning of the 
turn, the motorman is supposed to go through his car 
systematically, to assure himself, so far as it is possible for 
him to judge with eye and hand, that it is at least capable 
of running through the day without failure of any kind, 
while the conductor has nothing to do but look through his 
box, examine his punch, and inspect the signal bells and 
trolley rope. If the motorman carries out his instructions 
conscientiously, the 15 minutes will be occupied fully and 
to the benefit of bis employers, but, in too many cases, the 
time is looked on as a period of grace, and the employés are 
giving a bonus for misconduct. At the end of the day, too, 
much work would be taken off the sliedmen if they could rely 
on every motorman turning in a full report on the condition 
in which every car is left. If the men are paid for 
examining their care, and are trained to do it before passing 
as motormen, the traffic department should see that the time 


is m more wasted than it is when, the men are on the 
road. | 

What a conductor can do in serving the tramways with 
bis starting allowance of 15 minutes it is difficult to guess. 
Five minutes should be quite enough. Larger profits would 
be earned in many cases if the minutes were looked after 
more keenly. Every manager has the opportunity of striking 
a rough balance weekly in order to check irregularities or 
extravagances iu wages. All he haa to do is to compare the 
hours paid with the hours run per time-table. That looks 
foolish in its simplicity ; but our experience is that there 
are still some small concerns—and perhaps some large ones, 
too-in which the wages-sheets are open to surprising 
reductions. 


CANDLE-POWER TESTS OF COOPER- 
HEWITT MERCURY VAPOUR LAMPS. 


Our issue of February 5th, 1904, contained an article on 
the conductivity and behaviour of Cooper-Hewitt lamps, 
run at varying pressures of mercury vapour, with different 
degrees of current strength and with different diam eters of 
the containing vessels. In a recent issue of the Electrical 
World and Engineer (N.Y.), some candle-power tests are 
given by Mr. L. A. Freudenberger, of Cooper- Hewitt lampe 
run at varying pressure and current strength, and the 
following curves illustrate the resulta obtained. А few 
other particulars of these lampe are also given :— 

The apparatus employed for the pur of the test жава 
photometer bar of 5 metres length, the vapour lamp being 
placed in an inclined position in а well-ventilated box, 
having sn opening of 2 in. square. The light passing 
through this opening was compared with that given bya 
standardised incandescent lamp of 32-с.р., the screen used 
being a Lummer-Brodhun. The balance on the bar could 
be easily located within 1 cm , although there was a great con- 
trast between the colours on the screen. The requisite calcula- 
tions were made, and the average of a number of readings 
was taken after the lamp had settled to steady temperature 
conditions, the periodic reversal of the screen being daly 
attended to. 

Referring to the curves, fig. 1 represents the results 
obtained with a lamp having a length of arc of 45°67 in., 
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rated at 3 amperes and 110 volts, after it had been run for 
24 hours. The curves in fig. 2 represent the same lamp 
when new. | 

Curves 1 and 5 represent the variation of candle-power 
as the current is increased. It is obvious from these that 
the efficiency of the light goes on increasing from the start 
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to a certain point and then commences to decrease—reaches 
а maximum, in short, as was pointed out in the article above 
referred to. It will be noted that the efficiency of the lamp, 
when quite new, is appreciably higher than after it has been 
running some hours. The reduction of light emitted is due 
to а coating, at first gray and afterwards black, which 
gradually forms all over the lamp. Curves 2 and 6 were 
obtained by multiplying the volts across the terminals of 
the lamp by the current, and dividing by the candle-power, 
thus giving the watts per candle at different degrees of cur- 
rent strength. The point of maximum efficiency is here 
made plain in a very striking manner. Nos. 8 and 7 were 
obtained by multiplying the pressure of the mains (assumed 
constant at 110 volts) by the current and dividing by the 
candle-power." It is presumed that wbat is meant is that 
the voltage is varied up to в maximum of 110 volts 
` outside the lamp, and a definite amount of series resistance. 
The efficiency in watts per с.р. indicated by the curves 
would thus show what is obtained from the lamp at 
varying current strengths wsih the series resistance—in 
short, shows the practical efficiency of the lamp. Curves 
4 and 8 “show the variation of the current and volts 
across the tube.” 

Some further curves, dealing with data obtained from the 
condition of running the lamp with a selected amount of 
resistance (ballast resistance) in series with it, and then 
lowering the voltage at the mains, are given, for which 
reference must be made to the original. 

Mr. Freudenberger has a word or two to say on the sub- 
ject of the life of mercury vapour lamps, a topic on which 
little has as yet been recorded. No systematic life tests were 
made, but of two lamps which were run, one burnt ont after 
800 hours, the other, at 1,000 hours, was still intact. The 
one that failed had become blackened like an incandescent 
lamp, the failure being due to impairment of the 
vacuum, principally through leakage having occurred at the 
_leading-in wires. It would have been interesting to have 
been told how the candle-power and efficiency of the lamp 
had been maintained after an extended life. 


STORAGE BATTERIES AS APPLIED TO 
J ELECTRIC RAILWAYS. 


IN а communication to the Journal of the Franklin Institute, 
Mr. W. E. Winship raises again the question of the storage 
battery as applied to electric railways, The economy of a 
storage battery depends, of course, upon the relative total 
costs with and without a battery. Where a battery is 
installed, the following savings are made :—The power plant 
is reduced in cost as regards the engines by the difference of 
size of plant, proportionate to the ratio of the load factor to 
100 per cent. The smaller plant run on steady load will 
save a large proportion of fuel, and the boiler plant is reduced 
in this proportion. There is thus a very considerable 
economy in plant and buildings, interest and depreciation. 
Against this economy is to be set the firet cost of the battery, 
interest and depreciation, and there is also з loss of a certain 
percentage of the energy absorbed by the battery, for the 
efficiency percentage of the battery does not apply to the 
whole of the current, but merely to such portion of the 
current as goes into and comes out of the battery. 

To ascertain this current, a strip of the ampere record 
paper should be taken, and the mean output in amperes— 
found by dividing the whole output by the time—should be 
set off on the diagram, and a line drawn parallel to the zero 
line of the output curve.“ The excess of load peaks above 
this new datum line should be exactly equal in area to the 
minus peaks below the line; they will probably not be 
exactly equal for any hour’s record, though they must be on 
the whole day. In any length they will be approximately 
equal, and the area—as found by planimeter and compared 
with the fall rectangle of mean load—will show how much 
current must come oat of the battery. 

Mr. Winship does not offer the foregoing simple explana- 
tion of what a battery must do to afford the engines a load 
of 100 per e nt., but he does state, or appears to state, that 
an output efficiency of 70 to 80 per cent. can be relied on, 


во that а battery to give out any given current, must, have 
an intake capacity of 25 to 40 per cent. more to allow for 
loss. "That is to вау, а battery loses about 80 per cent. of 
the proportion of load put into it. In the case of a load 
factor (without a battery) of, say. 40 [er cent. of maximum 
load, then about 30 per cent. of the total current sent to the 
line must leave the battery. If the efficiency of the battery 
is 80 per cent., then 37:5 per cent. of the total current must 
enter the battery in order that 30 per cent. can leave it and 
reach the line. Thus 20 per cent. of 37:5 per cent. is lost; 
that is to say, to work a battery of 80 per cent. output 
efficiency, 7:5 per cent. of the total current which gets into 
the line must be provided in addition. If it costs 100 to 
produce current at a constant rate, it will now cost 107°5 to 
produce a variable current on а 30 per cent. load factor and 
to keep the engine load steady. To steady the engine load 
alone should be worth a good deal more than 7} per cent. 
An engine of three-tenths the size at an economical 
steady load should reduce fuel charges to one-half, 
not to name the capital charges, rent, &c. 

This is perfectly clear and convincing, and that batteries are 
not everywhere common can only be explained on two 
grounds. Either there is no capital available to introduce a 
most obvious economy, or there is a lack of faith in the per- 
manence of the battery. Possibly, also, there is some 
incapacity to appreciate the true effect of a battery, and it is 
worse than folly to load up a station with all the engines and 
boilers necessary for a variable load, and to incur the battery 


cost as an addition to, instead of as a substitute for, so much 


power plant. If a battery is to be installed it should be 
included in the original scheme, and not added on the top 
of a piled-up capital account. 

After discussing the booster to be provided, the 
author describes an installation at Easton, Pa. The 
plant consists of two two-phase alternators driven by water- 
wheels in a house 14 miles from the steam power station, 
where are steam-driven auxiliaries. The service is a mixed 
railway and lighting load. Before a battery was put in the 
power required was an 800-H.P. steam unit to reinforce two 
A.C. motor-generator water-driven sets. Since the battery 
was put іо, ће water-power does all the work. During the 
day the battery equalises the railway load, and receives a 
small net charge, which it returns as discharge to help out 
the lighting load. The battery is also fully charged up 
between 12 and 4a.m. The steam unit is hardly ever in use, 
and the removal of the railway load fluctuation steadies the 
lighting. This description carries its own lesson, which is 
that, if batteries are really fit to install, the 800-H.P. steam 
plant is a shocking waste of capital. 

Batteries are specially recommended for water - powers of 


‘limited capacity, for not only do they allow a small power to 


drive a load which has. peaks far above the mean water-power, 
but they obviate difficulties of governing, and this is of 
extreme importance in alternating current installations. 

A battery installed at about three-fourths the line length 
from a power house will promote economy of copper. If the 
copper in the feeder will carry the average current, the 
battery will keep the current near to the average, and will main- 
tain the distant voltage, and obviate the heating of motors, 
which takes place where an excess of current is put through the 
cars when the voltage is low. In one case cited, of a line 
with poor bonding, on which only two cars could be run 
regularly, as many as four cars could be run, ufter a battery 
of 230 cella was employed at а distance of 5:75 miles from 
the power house, which was located 0:75 mile from one end 
of a line 8:5 miles long. The line consists of з 00 trolley 
wire with а 400,00Q-c.m. feeder extending to within a mile of 
the us end. The battery has a capacity of 280 amperes for 
one hour. 


VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO AMERICA. 


[BY OUR SPECIAL COMMISSIONER. ] 


(Continued from page 526.) 
On Monday, September 5'h—Labour Day, a generel 
holiday, corresponding somewhat to the Englisb Bank 
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Holiday—the visitors were joined by & number of the New 
York members of the American Institute of Electrical Engi- 
neers, and paid a visit to the new underground electric 
railway of the Interborough Rapid Transit Co., travelling 
by а special train—the firet to run over the line with а full 
complement of passengers—to tbe Columbus Circle Station. 
The trains are equipped with the General Electric Co.'s 
multiple-unit system of control and motors. Tbe motor- 
cars and the majority of the trailers are of all-metal con- 
struction. | 

An opportunity was given of examining the construction 
of the tunuelg, tracks, and stations ; the latter have each а 
eee colour scheme in glazed bricke, во that a passenger 
who is accustomed to travel on the line will be able to 
recognise his station without seeing the name-board. 

Leaving the railway at Columbus Circle Station, the 
58th Street power station, which is to supply the power 
required for the subway railway which had just been left, 
was visited. This station is built to contain 11 5,000-Kw. 
Allis-Chalmers twin compound engines and Westinghouse 
alternators, nine of which have been ordered, and are now in 
the course of erection or have just started running.  Pro- 
vision is also made for four 1,250-Kw. turbine alternators 
for lighting the subway. Since the main generating units 
are operated at 75 r.p.m., it can easily be appreciated what 
a large size they must be. The alternators are designed for 
delivering three-phase current at 11,000 volts, 25 cycles. 


A special feature in their construction is that the armature , 


windings differ in design from the usual type, the conductors 
being formed into U-shaped coils, which are slipped through 
the partially closed slots from both sides of the armature. The 
ends of the U-shaped conductors are then bent and soldered 
together, forming closed coils, the ends of which are con- 
nected to other similar coils. 

From the New York Central Pier, which was close to this 
station, one of the steamers of the Long Island Railroad Co. 
and also one of the Western Union Telegraph Co.’s tugs 
conveyed the party up the North River to the New York 
City Railway Co.’s station at Kingsbridge. On the way up, 
the New York Fire Department gave a fire-boat exhibition, 
showing how a number of small streams or a smaller number 
of larger jets could be brought to bear at varying heights on 
а burning building, а really wonderful display. 

The Kingsbridge power station contains eight Westing- 
house generating unita of 3,500 Kw. each, delivering three- 
phase current at 25 cyoles and 6,600 volts. А special 
feature of this station was what may be called the diagram 
switchboard control system ; the main selector and feeder 
switches being operated by push button switches which 
actuated relays,.which in their turn controlled the electric 
motor-operated oil-break switches. The contro! board is 
inclined at an angle of about 20° to the horizontal, and on 
the face has the connections traced out. Indicators show 
when a switch has been properly closed, and incandescent 
lamps indicate a fault on a feeder by glowing when a switch 
is closed on to an imperfect feeder. 

After the inspection of the Kingsbridge generating station, 
the steamer went down the Harlem River to the Manhattan 
elevated plant of the Interborough Railway, luncheon being 
served on board during the passage. 

A feature of this part of the trip was the large number of 
swing bridges which had to be opened for the passage of the 
steamer. The prime movers at this station are eight Allis- 
Chalmers engines of 8,000 н.р. directly coupled to 5,000 kw. 
Westinghouse generators, which at the time of their erection 
were the largest engine-driven dynamos that had ever been 
built. The external frame of the alternator is 42 ft. high. 
The winding is three-pbase, and at the normal output of 
5,000 xw. at 11,000 volts with non-inductive load, the 
current per phase is 263 amperes. The frequency is 25 
cycles per second, and the r.p.m., 75. 

The current from each alternator passes through a 500- 
ampere oil switch, which is provided with an overload time- 
limit relay, operating at the end of three seconds at about 
three times full load current. This switch is also arranged 
with a reverse current time-limit relay which operates in the 
same period of time, namely, three seconds, at six-tenths full 
load current. 

All the main switches were of the electrically-operated 
quick-break oil type. On the operating board, green and 


red lamps are provided, so wired that they indicate whether 
a switch is open or closed. К 

The operating switches for controlling the alternator oil 
switches are arranged with miniature bus-bars, which indicate 
to the switchboard attendant diagrammatically the connections 
of the circuits. This method is similar in principle to tbat 
adopted at the Kingsbridge station. Itis interesting to note 
that some 300 men are required to operate this station, in- 
clading 130 men in the boiler house, 99 on the engines, and 
34 on the electrical apparatus. "The staff and office force 
number 15. 

The Thirty-eighth Street station of the New York Edison 
Co. was then visited. The generators in operation here 
are of 3,500 Kw., driven by vertical three-crank engines, 
having one high and two low-pressuré cylinders, Eleven 
sets are installed at present, and space is left for another five; 
the development of the steam turbine has, however, decided 
the engineers to install three 5, 000-Kw. turbo sets instead. One 
of these sets had been erected, and was in operation ; placed 
as it was alongside the 3,500-Kw. reciprocating sets, it 
showed very well the advantage gained in the smaller room 
occupied, although the capacity was 5,000 Kw. as com 
with 3,500 kw. This first turbo-generator is of the two- 
stage type, with eight rows of revolving blades and six rows 
of guide-blades, divided equally between the stages. The 
other two turbines now in course of construction will be of 
the four-stage type, with four sets of expanding nozzles and 
four revolving units, each unit containing two lines of blades, 
with one line of guide-blades between them. From this 
station automobiles conveyed the visitors back to their 
hotels. 

The American Institute of Electrical Engineers in the 
evening gave a reception and a banquet at the Waldorf- 
Astoria Hotel, at which about 300 sat down. Mr. Bion J. 
Arnold, President of the Institute, presided, having on his 
right Mr. R. Kaye Gray, President of the British Insti- 
tution of Electrical Engineers, and on his left Prof. 
Ascoli, President of the Associazione Elettrotecnica 
Italiana. There were also present C. V. Fornes, of the 
Board of Aldermen, representing the City of New York, 
Prof. Elihu Thomson, Chairman of the Organisation Com- 
mittee of the International Electrical Oongress, W. von 
Siemens, of Berlin, Prof. Perry, С. A. Ooffin, С. F. Scott, 
Col. В. E. B. Crompton, and Dr. В. T. Glazebrook. А large 
number of the members of the American Institute were 
also present, and a number of Jadies. The speeches after 
dinner, in consideration of the early hour at which 
the visitors had to leave the next morning, were very 
brief. Mr. Arnold welcomed the party on behalf of the 
Institute, and Mr. Fornes on behalf of the city. Prof. 
Elihu Thonison tendered his welcome to the Electrical Con- 
gress. Mr. R. Kaye Gray, in returning his thanks to Mr. 
Fornes as representing the City of New York, referred to 
that city as one of mammoth conceptions and mammoth 
achievements. Mr. Siemens responded in German on 
behalf of the Continental representatives who were on their 
way to the Congress, and expressed his appreciation of 
American progress, more especially in electrical science. 
Prof. Ascoli responded on behalf of the Italians, of whom 
about 40 were present. Prof. Perry, in responding to Prof. 
Elibu Thomson's address of welcome to the Congress, 
pointed out that one of the important discussions that were 
to be held was that dealing with units, but he was afraid 
very little would be done. It was a question that ought to 
have been decided in 1863, at the time when Kelvin, Max- 
well, and other well-known men had brought the matter 
forward, a time when it should have been easier; bat it was 
not done then, and now it would be even more difficult. In 
replying to the question, IS it not too late?" he was 
afraid he would have to reply, It was.” The speeches 
concluded with one from Mr. J. ҮҮ. Lieb, who gave ап 
address of welcome on behalf of the General and Local 
Reception Committees, of which he was the chairman. 

Early next morning, September 6th, the purty left in a 
special Pullman train which was to be their home for some 
little time, for Schenectady, where they were entertained to 
lunch by the General Electric Co., and afterwards inspected 
the works, The construction of turbines was being carried 
out here on a larger scale than many of the party had anti- 
cipated, and much interest was displayed in the special 
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methods used in the construction of these new steam alter- - 


nators. Opportunity was afforded for the party to inspect 
the Ballston division of the Schenectady Railway Co.’s lines, 
which have only recently been fitted with the General 
Electric Co.'8s compensated single-phase series motor equip- 
ments, the most interesting feature of this system being that 
the equipment is capable of being used with both alternating 
aud direct current, the former at a voltage of 2,200 and 
the latter at 600. The extension of this line is 15:5 miles 
in length, and this iucludes 3:9 miles in the city of 
Schenectady, running over tracks equipped with direct-current 
trolley wire. The interurban section is a double track running 
on a private right of way, 60 ft. wide, and laid with 75-lb. 
. T-rails. It is ballasted with gravel, and bas a maximum 
gradient of 1:8 per cent., to permit of high speeds. Special 
attention has been paid to the laying of the track as regards 
curves. The centre-pole construction is of interest. The 
poles are 34 ft. long, and are placed at а distance of 100 ft. 
apart. Catenary suspension is used for the alternate-current 
line, this system facilitating the insulation and aleo the use 
of high speeds. 

Measurements made on the Balleton line show an apparent 
trolley resistance of 1°3 times the ohmic resistance, and a rail 


resistance of 6°55 times the ohmic resistance. The present 


sub-station of the Schenectady Railway is, for temporary 
purposes, located at Ballston Lake, and is operated from 
the distributing system of the Hudson River Power Co., 
the latter working at 40 cycles, it was, therefore, necessary to 
introduce a frequency changing device, and for this purpose 
an inverted converter is in operation from the sub-station 
direct current bus-bars. A permanent sub-station, however, 
will be erected at Ballston, and the inverted converters 
replaced by a motor-generator set, which will give better 
regulation. | 

The General Electric alternating current compensated 
motor is constructed with & laminated iron field wound with 
a distributed winding similar to that of an induction motor. 
'The armature, which is fitted with а commutator, is similar 
in general mechanical construction to a direct current railway 
motor armature. These motora are wound for 200 volts, 
and connected in series, and are supplied with current from 
the 400-volt secondary of an 80-Kw. air-cooled step-down 
transformer, carried on the car. | 

The distributed character of the field winding fully com- 
peneates for the armature reaction, во that the power factors 
are relatively high throughout the range of operation. The 
motor is so designed that at high speed, the conditions under 
which it is most often used, running as the car does on an 
interurban road, the power factor and efficiency are a maxi- 
mum ; this being a very important point in an alternatirg 
current railway system, since the: drop is accumulative up to 
and including the engine and generator regulation. 

The eeries-parallel control is used, though for alternate 
current operation the potential control would be more efficient ; 
the apparatus required for the latter method, however, when 
added to the D.c. apparatus, amounts to a considerable 
weight, and also takes up a great deal of room under the car, 
where under normal conditions there is little enough space. 
The aim of the General Electric Co. is to introduce apparatus 
which can be readily used on either А.С. or D. C. distribution 
systems. Under their system, with all the apparatus needed 
for operatiog on the dual current supply, the weight of the 
car is only increased 20 per cent. 

The run to Ballston was made with the car floorboards up, 
and commutator cover removed, so that the commutator 
could be closely watched ; the commutation appeared to be 
entirely satisfactory at all speeds, both with direct and alter- 
nate current. 

At Ballston the party again joined their Pullman train, 
proceeding as far as Saratoga, where dinner was taken ; 
sleepiog on board the train, they arrived at Montreal early 
on September 7th, where as guests of the Mayor and Corpora- 
tion, they proceeded to Luke St. Louis, and shot the 
Lachine Rapids in а special steamer provided for the 
purpose. In the afternoon, a trip was made round the city 
in special cars, by the courtesy,of the Montreal Street Rail- 
way Co., arid in the late afternoon a reception was attended, 
given by the chancellor and governors of McGill University, 
when an opportunity was given of inspecting the electric 
and other laboratories. In the evening a garden party was 


given by the local Reception Committee at the Forest and 
Stream Club, Dorval. 

On Thursday, the 8th, the alternative was given to the 
visitors of either visiting works in the neighbourhood of the 
town, or going to вее the Shawinigan Falle, with a 50,000-volt 
transmission plant. The major portion of the party chose 
the latter visit, and proceeded by train to the Falls, which are 
85 miles away from Montreal. The transmission line runs 
alongside the railway, and from an English point of view, 
appears to be of very light construction for carrying во heavy 
a voltage, and with very little protection, the insulators 
differing in size from English ideas, After lunch at 
Shawinigan as guests of the Power Co., the falls were 
visited, which presented a magnificent spectacle. Procced- 
ing, the power station was reached, in which were installed 
three 5, 000-K w. turbine generators, comprising one Dick, Kerr 
and two Westinghouse unite. The Power Supply Co. also 
supply hydraulic power to a paper mill and aluminium fac- 
tory in the neighbourhood, as it is more convenient for them 
to take it in this way then electrically. Preparations were 


being made for the installation of a 10, 500-Kw. generator, 


which will be one of the largest in the country. 

Returning to Montreal, this section of the party joined the 
remainder and proceeded by the Canadian Railway to visit 
the Niagara Falls. The local Reception Committee had 
arranged a trip in cars round the Great Belt route, going 
down the side of the gorge, where splendid views were ob- 
tained of the rapids and whirlpool. Crossing the suspension 
bridge the cars went up the Canadian side, from which a 


. good view of the Falls was obtained, and also the tail races 
of the turbine plants installed ôn the American ride of the 


river. On the Canadian side, just above the Falls, large 
works are in process of construction for additional turbine 
plant of very large capacity, including some 10,000-kw. 
generators by the General Electric Co. 

In the afternoon a visit was paid to the power house of 
the Niagara Falla Power Co., where ten 500-H.P. and eleven 
5,500-H.P. turbines are installed. T wo-phase current is 
generated at 2,200 volts, 25 cycles, and transformed up to 
22,000 volta for the long-distance distribution, and to 11,000 
volts for the more distant of the local р consumers. 
The earlier type of generators have externally revolving fields, 
whereas those which have lately been installed have internally 
revolving fields, the latter giving a very much better venti- 
lation to the armature. | 

Again travelling by night, the party left for Chicago, 
arriving at 7 a.m. on September 10th. In the morning the 
choice was given, of ‘Visiting a number of power stations and 
factories in that city, of which the Fisk generating station 
of the Commonwealth Electric Co. was of the greatest 
interest, having a large turbine installation, this being one 
of the first stations to go in largely for turbine plant. The 
Automatic Electric Co.’s telephonic exchange was of special 
interest to those who had not previously seen this system, 
and they were informed by the сш! that over and above 
their installation in Chicago, they have in operation at the 
present time, exchanges with as many as 5,000 to 8,000 
subscribers, some of which are provided with equipments 
capable of being enlarged to 100,000 stations. The 
exchange in Berlin has 15,000 stations in operation. 

The new subways in Chicago, which will be used for the 
rapid transit of goods, were visited by certain members of 
the party, and by the courtesy of Mr. Arnold, the system 
and its mode of operation was explained. 

In the afternoon the party was given the choice of driving 
round the city in automobiles or taking a trip on the lake. 
In the evening an informal dinner was given by the local 
Reception Committee at the Auditorium Annex. 

Once more travelling by night, tbe visitors proceeded to 
Springfield, and did homage at the tomb of Lincoln, and 
then on to St. Louis ; arriving about midday on September 
llth, they drove to their headquarters, which had been 
previously arranged, at the Jefferson Hotel. 

At this point the Institution party joined the members of 
the various electric and scientific societies from different 
points of the world, which were assembled in St. Louis for the 
fifth International Electrical Congress, which was. held 
during the week dating from September 12th—17th. 


(To be continued.) 
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TECHNICAL EDUCATION: THE 
PERSONALITY OF THE PROFESSOR. 


By A UNIVERSITY LECTURER. 


OnE of the best definitions of a complete and generous 
education, is that it is one which fits a man to perform 
justly, skilfaliy and magnanimously all his duties, both 
private and public. In modern education there seems to be 
a twofold danger ; we may be allured by a wide but shallow 
culture, or we may fall into the opposite extreme of exag- 
gerated specialisation. 

It would be impossible to compare our present complex 
system of education with that of the ancient Greeks and 
Romans, but there is one great axiom upon which they 
built their educational structure and which we, in the 
modern days, are perhaps rather prone to neglect. They 
saw, both Greek and Roman, although they acted somewhat 
differently upon the conviction, that character must be 
moulded by personal influence, and in the early systems of 
education of both countries we find this personal influence 
active. Then, as now, the way of knowledge was narrow 
and rough and steep; yet in thore days it was not long. 
Then, ав now, а great undiscovered country lay beyond it. 
The knowledge of nature, which has given later generations 
of men so marvellous a mastery over her resources, had not 
in those distant days been attained, nor yet even dreamed of. 
There was less hurry in education, it might finish earlier 
than ours, and still involve less pressure, nor was it deemed 


necessary to test the pupil's proficiency in his work or bis 


qualifications for some post or office by constant examination. 

More than anything these ancients believed in oral inetruc- 
tion. Books are a mighty blocdless substitute for life," 
writes R. L. Stevenson— many a promising engineering 
student fails to find the encouragemeut he needs, the 
inspiration of the living example of a worker between the 
bloodless covers of a text-book. We have our printed 
editions where they depended upon personal instruction ; we 
rely upon the student’s powers of memory where they de- 
pended upon the master’s power of imparting knowledge. 
We are beginning to hazily realise thut sympathy between 
master and student is essential ; the ancient writers on 
edacation give proof of the quickest insight into the con- 
nection between character and learning. 

The most optimistic among us are at times saddened at 
the present state of chaos in education. The reason is not 
hard to seek ; there is a great absence of definite purpose 
and aim ; of those who are educating and being educated, 
few realise why they are gathered together. Knowledge bas 
been increased and the subject matter of instruction in the 
one branch of instruction — electro-technics—has multiplied, 
and is multiplying with appalling rapidity. A choice in 
our work must be made, but who will guide us? We do 
not wish to become narrowed, but we cannot bear to be left 
behind in the race for knowledge. We still bear the voices 
lifted up in praise and defence of a classical education, 
which, it is urged, is invaluable in disciplining the mind and 
forming a cultured taste. We hear the cry of the greatest 
men of the last decade: “Study science," they say, for 
the hopes of mankicd lie in the increase of that knowledge 
of Nature which alone is power." We have an indefinable 
longing, even the most selfish of us, to do something for our 
fellows, and how greatly we desire to follow this second, and 
to us, more practical voice. And the third voice—emall, 
but at times piercing—the voice of poverty, which tells us 
that it would be best to study whatever subject will bring 
us the greatest freedom from money cares. We find that 
life has become more complex and the struggle grows daily 
harder, and the strugglers more numerous. Thus are we 
tempted to feel at enmity with a world which will pay us 
9 that portion of our personality which is market- 
uble. 

The decree has gone ont that the great and the small are 
to be examined, and we all bow the knee to the examination 
idol. Our professors do not awaken in their students a 
love of knowledge for its own sake; they do not even s ek 
to make the studies interesting and attractive, For they 
tell us that the examination ів the spr to exettion | they 
hold up the fetish of marks, honour and emoluments 


More and more the professor delegates his duties to his 
underpaid assistants—they heur the voice of poverty, and 
in order to live they must do other things than teach. Less 
and less of his instructors does the student see, and gradually 
he obtains, like Shakespeare’s knight, “ mint of phrases in 
his brain ; " odd clippings from partially understood lectures 
and semi-digested text-books. A recent book on education, 
has on the cover “ A view of the interior of a library; во 
do we associate education with books. There is a great 
sacrifice of observation to book-learning. Our students 
must be educated individually ; we must develop to the 
utmost the possibilities of every single man; not pass a 
number of units through a certain process in the hope 
that they may retain а superficial polish which will last 
through life. The friction of the world quickly lays 
bare the baser metal. If the number of students increases 
во rapidly that it is impossible for the опе or two professors 
to see to them individually, you must increase the number 
of your professore. If the lecturers are compelled, for the 
sake of promotion, to do research work, you must so lighten 
their teaching duties that it is not done in the time during 
which students should be instructed in the lecture 100ms or 
laboratories. Do not let the individual student suffer, for 
in each ore you have the possibilities of a great man, in 
every one the certainty that his future can be affected by the 
amount of work he does under the immediate supervision 
and advice of an instructor. I think that it is Prof. Perry 
who tells us of the stimulus he obtained through working 
under great masters. I once went into the experimental 
laboratory of Sir Oliver Lodge. and I watched that great 
man testing a new invention. Only for 20 minutes did my 
lesson last; perbaps, in all, a dozen words were spoken. But I 
carried hou e with me that night an impression which will last 
as loog as memory ; the idea of the indefinable grandeur of a 
life devoted to the seeking out of things new and useful for 
the progress of the age. How I almost envied the skilled 
mechanic who connected up the wires, and who, too, had 
caught the infection of the spirit of discovery. How I 
longed that I might be brave enough to thank this silent 
worker, the genius who had a few days previously enthralled 
an audience of electrical engineers at an Institution meeting, 
and who treated me (a subaltern in the great army of which 
he was general) as a fellow worker and with sympathy. 
How grestly did I desire to ask that I m'ght work and 
watch in that laboratory, even though my duties were never 
more important than oonnecting wires, There before me 
was the lecture of a life-time, but there were none others 
but the skilled mechanic and myself to profit by it. 

It is sometimes easy to see difficulties, it is always hard to 
overcome them. But we want some system in our university 
education, whereby the student shall see more of and come 
more into personal contact with the professors. 

We want to teach our students at Universities something 
more than what is sufficient to get them through their 
examinations. I raw the greatly lamented and respected 
late secretary to the Institution of Electrical Engineers in 
the metallurgical laboratory with his studente. At that 
time he was known toa much smaller circle than latterly, 
but what an influence he bad with his men! There is an 
under-manager of a big motor works in the Midlands who 
told me that Mr. McMillan was the man whom he had to thank 
for teaching him perseverance. He will remember that 
word when the metallurgical formulæ have become obsolete, 
and his own experience has swampid his early knowledge. 
We lecturers, perhaps, are not held so much in awe by the 
students, for we seem to know them better than the Pro- 
fessors. And we often accidentally overhear our budding 
engineers tell each other that they wished that they saw the 
Professor more often in the laboratories. Yes, it will be 
a bright day for University education when the Councils 
create more profe:sorebips and lectureships, so that the 
individual student may receive more direct instruction. 


I. E. E. (Glasgow Section.)—The 1904-5 session is to 
be intugurated on Friday, October 28.Ь, by the third annual dinner, 
Which is to be held at tbe Grosvenor Restaurant; Gordon Street, 
Glasgow, The general meetings Gommence on November ütb, when 
Mr Robert Boberhbn, N. I. C. B., the Chairman, will derer kis 
inaugural address, 
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| THE GERMAN ELECTRICAL INDUSTRY. 


Tun question of fresh combinations in the German electrical 
engineering industry has engaged the attention of the Berlin 
Stock Exchange. Although the reports on the subject have not 
been confirmed, they may be mentioned as referring to the Allge- 
meine Oo. and the Siemens & Haleke Co. Another unsubstantiated 
rumour relates to the Helios Electricity Co., of Cologne, whose 


‚ Severe. competition is unpleasantly experienced by rival works. It 


is now said that in order to obtain influence in the management of 
the Helios Co., its competitors are beginning to buy up the Cologne 
Co.'s share: It is scarcely n to say that both rumours 
possess the element of probability. The shares of the Hagen 
Accumulator Co. have advanced consequent upon the circulation 
of а report concerning the acquisition of a patent for a submarine 
boat, but the directors decline to give азу explanation of the rise 
in the quotation. 


The Rheydt Cable Works Co. has succeeded in maintaining for 


1903-4 the prosperity which characterised its trading in the pre- 
ceding floan^ial year. After providing for workiog expenses and 
writing off £6,770 for depreciation as against £5,273, the net profits 
amount to £17,717, ав compared with £12,000 in 1902-3, and a 
dividend has been declared at the rate of 12 per cent., being the 
ваше rate аз а yearago. The share capital is £75,000, £12,500 of 
which only participates in the distribution for the second half of 
the year. The report of the directors states that the works were 
well employed during the yesr, and as а result of the taking over 
of the firm of A. Hohnholz, of Rbeydt, the company now manufac- 
tures all articles in the cable branch. The orders on hand will 
allow of remunerative employ ment until late in the winter. 

The Rhenisb Schuckert Co. for Electrical Industry, of Mannheim, 
shows & decline in the gross profits of £22,760 realised in 1902-3 to 
£18,948 in the past financial year. After meeting expenses and 
providing for depreciation, there remain net profits amounting to 
£7,674 as against £8,460. The dividend on the share capital of 
£112 500, which was increased to 5 per cent. in 1902-3, is again 
reduced to 4 per cent. The company’s report states that the turn- 
over diminiihed owing to the continued unfavourable course of 
businese, and orders for installations in large works were especially 
lacking during the year. 

The German Accumulator Works Oo., of Weimar, which has a 
nominal share capital of £75,000, has issued a belated report for the 
year 1902. It dozs not appear that any provision has been made 
for depreciation. The insignificant revenue was exceeded by the 
expenditure, and. the final result is shown to be an increase in the 
deficit from £8,695 to £8,718. 

The directors of Körting's Electricity Works Co., of Hanover, 
propose t» рау a dividend at the rate of 4 per cent. on a share 
Spital of £150,000, this comparing with 6 per cent. in 1902-3. 
Tbe East Europ an Telegraph Co, of Berlin, which basa share 
capital of £50,000, bas now for the fourth year been unat le to make 
any distribution. 


— зане се сс ыч ыссы у ы ЛЕН a E Үс үе о) 


THE MUNICIPAL 
TRAMWAYS ASSOCIATION CONVENTION. 


(Concluded from page 558.) 


CONDITIONS OF LABOUR ON TRAMWAYS. 


Мв. Влк®в, general manager of the Birmingham Corporation 
tramway department, presented to the Municipal Tramway Associa- 
tion a valuable statement of the wages and hours of labour, &o. 
existing on 47 municipal tramways. 


There ie considerable uniformity in several matters, but there are 


extraordinary exceptions which doubtless are explained by certain 
peculiar local conditions. In Great Yarmuth, for instance, the 
rates of pay are remarkably low, while in London on toe Т.С.С. 
system they are as remarkably high. 

Oaly 17 per cent. put their motormen on а fixed rate; the 
eae more sensib'y to our mind, have graduated scales 
of pay. 

_ In seven instances’ the minimum is 5d. per hour, in twelve 54d., 
in two 53d., in nine 6d., іп one each 64d., 62d., and 7d., while the 
maximum reaches 6d. only in ten cases, 63d. in two, 64d. in nine, 
17 in four, and 7d. in flve. 

ose are the graduations for hourly rates, which are b 

about 70 per cent, while about 12 per cent. pay by the 5 
the remaining 18 per cent. by the week. That is as near as can be 
calculated from the replies as these are sometimes ambiguous, 

The minimum daily rate (alu ays excepting Great Yarmouth) is 4s., 
while the maximum is generally below 5s, although the L.C.C. тау 
6s. 3d. The minimum weekly is 21s, and the maximum 333. 
(Kast Ham). | 

It is apparent, therefore, that the majority of tramways (we may 
well take these 47 as typical) have decided that payment by the 
hour is tue best both for themselves and fur their men. It seems strange 
thatijsuch largefundertakingsi ası Birmingham, Glasgow, L. C. C., and 
Newcastle, stall retain tne daily rate with all ite openings to abuse. 

Holidays for motormen aud conductots, where any ate granted, 
range from one week on fall pay to the hy per‘generous "1 day in 
14," or " Good Friday and Obfistmas Day," when probably the car 
device is suspended, Preferable to this pretence of holiday allow: 
mace is the reply "Ми" gives by 40 per dent., er the entire 


evasion of the question by 12 per cent. We may suppose, there- 
fore, tbat at least half the municipal tramways do not allow any 
regular holidays, and it may be argued that the labouring classes as 
а whcle are not a customed to receive any more considerate treat- 
ment at the hands of their employers. Nevertheless, we do think 
that a tramway undertaking will lose anything either їп efficiency 
or goodwill if a slight yearly respite is given to the arduous duties 
of the real good motormen. Whether the man be good or inferior, 
he should have the option of а ho'iday at his own expense, the 
length of that holiday being left to the discretion of the man. It 
cannot exceed the length of his purse, and will never Ье sufficient 
to incommode the working arrangements. If the motorman (or 
other employé) has а good record, part at least of his reward might 
take the form of во many days’ leave with pay. It appeare that 28 
per cent. of the tramways in Mr. Baker's record grant holidays 
varying from 3 to 7 days with pay, but that arrangement savours of 
benevolent extravazauce of an undesirable nature, and the tram- 
ways do not get an equivalent returo. Taking the employés on the 
traffic staff as а whole, they are sufficiently paid for serv ces ren- 
dered without free gifte of that nature, and, having an eye to future 
demands, we should advise against paid holidays for the lower ranks, 
except by way of a bonus for continued good service as stated above. 

The hours worked by car-crewa vary from 54 to 683 (an isolated 
case this latter) per week, and average 59 over the 47 uudertakings. 
It has been demonstrated in many instances, that the working 
hours per man per diem need not be spread over more than 12 to 
13 hours, and, although the question relatiog t» this "spread" has 
been misunderstood by many of the. managers a large number 
make the «presd for 9 or 10 hours of labour, even less; but some of 
the replies are mislea ling, a fault which careful analysis shows ap 
clearly in the answers to other questions also. 

For instance, several managers appear to spread 8, 9 and 10-hour 
turns over 8, 9 or 10 hours only, but do not allow meals on the cars. 
Of course they have rot realised the intention of the question 
respecting the spread of hours of labour. Others again, have 
replied in terms of running hours. We could wish that these and 
other discrepancies had been absent from tables which will be used 
for reference by many. 

Too many managers permit meals on the car. Some, indeed, 
stipulate that they shall be light,“ but we do not observe 
that the regulation of the dimensions of meals is made part 
of the duty of the inspectors on there roads. Perhaps every 
man is provided with a discriminatory schedule. Next year one of 
the light-meal managers should read a paper before the M.T.A. on the 
subject of dietary for motormen and conductors while on duty. 
Whether light or heavy, meals of any kind on tbe car should be 
forbidden, and the working arrangements should be made to render 
such prohibition effective. 

Fall uniform is provided in most cases, and it would be inter- 
esting to know to what extent uniformed employé: are made 
responsible for their free clothes. As these men are saving their 
own clothes for half the year, it would not be inequitable to make 
them pay at least a dep«sit of a proportion of the value of the 
uniform, which would be forfeitable in the event of neglect or ill- 


usage. 

About 60 per cent. of the systems pay for overtime at ordinary 
rates only. Some pay time and а half on Sundays only or on 
publio holidays. 

Promotion is by merit in most cases. 

Thirty per cent. pay bonuses in various ways, but only one, we 
are happy to see, on highest receipte.” That scheme ought to be 
quite defunct by this time. 

We are surprised to find that over 60 per cent. of the tramways 
give a negative reply under Sick or Provident Fund." Over 20 
per cent. have clube oontrolled ty the men. Two out of the 47 
require the men to join some recognised society, while four give 
them the option—tbere is no mention of compulsion—to enter a 
departmentally controlled society. 

Unless good reasons for exceptional treatment can be produced 
preference should be given to members of respectable friendly 
societies. That way lies a steady staff. Add a civilised method 
of discipline and common-sense selective tests, and the manager 
with patience and a free hand will find solved many of the eternal 
problems entering into tramway work. 

Conductors’ rates range from 4d. to 6d. per hour, and it is pleasant 
to note that inspectors sre being paid better than of old. Perhaps 
when more systems require their inspectors to be " handy men," 
wages will run higher than 40s. per week—and such a week in 
many cases. Inspectors are not half useful enough at present, and 
ope day managers will understand tbat a small number of intelligent 
men thoroughly trained, and decently paid, gives better results in 
every way tban а Jarge number of men with the intelligence of an 
average policeman. 

It is better to be а cat-washer in the sheds of the L.O.C. than a 
motorman on other syste us. In the provinces claaners’ wages range 
from 18s. to 28s., but riee to 30s. ia London. Anything over 253. is 


too high, bat 30s. is extravagant. 


OVERHEAD EQUIPMENT: NOTES ON ITS CONSTRUCTION 
AND MAINTENANCE. 


By J. M. McErnoy, General Manager, Manchester Corporation 
Tramways. 


( Abstract of Paper ubm ted on Wednesday, 28th ult.) 
Tun great benefits which cuc ttatnways bave afforded to the com- 
munity in the abape of cheap and rapid transit have appealed 
Atrong у 80 the atilitarianism which characterises o^? modern civi? 
рое, 
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By no stretch of the imagination can the overhead equipment be 
considered an embellishment of our towns. But with all the 
objections urged against it, we have been driven on economic and 
other grounds to adopt the overhead system as being the only one 
commercially possible at the present time. 

The general types of construction adopted in this country may be 
divided into two, namely :— 


1. Those adapted for side running trolleys; and (2) those adapted 


for centre running. 

Twenty-six towns have adopted the former and nine the latter 
type, and 10 bave adopted both types. Several towns which have 
adopted side running now express their preference for centre run- 
ning lines. 

The reasons in favour of side running as opposed to centre run- 
ning equipment are that :—(1) It is neater in appearance; (2) it is 
less costly to construct; (3) it is safer for passengers on the cars; 
(4) it is more easily adapted for ranning round curves and through 
junctions, &c. 

The reasons in favour of centre running as opposed to side ran- 
ning equipment are that :— 

1. It is more flexible, and there is less liability of the trolley 
leaving the wire—in other words, it is more adspteble to the 
reliable and easy running of the cars; (2) the pressure of the trolley 
wheel on the wire need not be so great, and in consequence there is 
less wear and tear. . 

The principal reason which has led many towns to adopt centre 
pole construction is, I believe, that it is or can be made more 
artistic than span wire construction. From a practical standpoint 
it is urged that it is not so elastic as span wire, and that the poles 
form an obstruction to the ordinary vehicular traffic. 

On tbe point of elasticity there can be no two opinions, but on 
the question of obstruction 17 towns report that they consider the 
poles do form an obstruction, and nine tows think otherwise, and, 
in fact, some urge that they tend to regulate the traffic. In very 
wide streets, we have not found much to complain of in the way of 
obstruction, but in streets 35 to 40 ft. wide the obstruction is apparent 
to those who drive about the streets. 

The size of the trolley wire adopted varies from 0 to 0000. Several 
towns have adopted or experimented with phono-electric wire. It 
appears to be giving good results, but the replies indicate that it 
requires more careful handling during erection than copper wire. It 
is stated also that it has a higher resistance tban copper wire. 

The replies to the query as to the adoption of devices for auto- 
matically cutting off the current in сазе of trolley wires fallin 
show that little has been done in this direction, and that nearly al 
the towns depend: solely on the circuit-breakers. In Oldbam 
they Бате adopted a device described as follows :—" Insulated 
guard wire connected to raile through a solenoid which trips the 
circuit-breaker in the feeder pillar. An arrangement on the guard 
wire at each arm or wire to make the guard wire alive if the 
trolley wire drops" In Leeds they have six poles fitted with 
Hall's patent mechanical ear, but up to the present these have not 
been operated. In Dundee & bamboo pole and piece of cable is 
carried on each car, to make s “dead earth " in case of emergency. 
In Nottingham they adopted & patent short-circuiting device, which 
gave considerable trouble and had to be discarded. 

The question as to the best method of anchoring section insu- 
lators is one which ought to receive careful consideration. Several 
towns do not anchor their section insulators at all. Many towns, 
principally those with side running systems, anchor vertically by 
suitable attachments to the bracket arms. Very few of those 
ме anchor horizontally admit that they form a trap for the 
trolley. | 

To maintain the perfect insulation of the trolley line is an 
important matter. Double insulation is resorted to by all the towns 
except three. In Manchester we have adopted triple insulation 
throughout. In Wallasey they are adopting triple on reconstruction 
work, and in East Ham they adopt triple on the part of the line 
exposed to fumes from chemical works. Very few towns appear to 
have experienced any serious trouble owing to the failure of the 
insulation. 

Careful and constant inspection of the line is ef paramount import- 
ance if we are to satisfactorily maintain the equipment and to prevent 
accidents. “ Nightly,” “daily,” “weekly,” “fortnightly,” “monthly,” 
inepections—these are the replies under this head from the various 
towns. 

There appears to be almost a consensus of opinion in favour of 
the standardisation of poles on the lines suggested by the Engineer- 
ing Standards Committee. 

It is claimed by some of the advocates of centre running trolleys 
that one of their advantages is that less pressure may be used by 
the trolley wheels on the wire. In actual practice we find that for 
side running trolleys the pressure varies from 18 Ibs. to 32 Ibs., and 
for centre running trolleys from 16 lbs, to 25 lbs., although many 
towns with side running trolleys are running at less pressure than 
towns with centre running trolleys. The pressure considerably 
affects the wear and tear of the equipment. 

The type of ear adopted and the method of suspension havea most 
important bearing upon the wear and tear of the equipment. The 
ordinary type of ear which is clipped round the wire and soldered 
is by no means perfect. No matter how well the ears are tapered 
they cause the trolley wheels to jump to а greater or lesser 
extent each time they travel under them. The consequence is that 
the wire at the trailing ends of the ears soon begins to show signs of 
wear. It behoves us, therefore, to consider how this defect can be 
remedied. 

The general type of section insulator adopted is the air-gap. 

The wear of the trolley wire is an im t matter, and some 
reliable data from the various towns would be valuable. In Liver- 
pool the life of the O wire is about five years. In Glasgow the 


O0 wire has а life of three years with а service of 2j cars 
minute. In Dover the reply ie: "Portions of the O wire 
from curves near depot had flattened near ears, and at 
greatest wear, instead of a sectional area of 082448 sq. 
remained only 054964 sq. in. after four years and two months 
а six minutes’ service and constant shunting operations.” In Oldh 
the wire is wearing fiat in the sides at the ends of the ears. 
Cardiff, where they use 000 wire, they have found the wear 
great in places, and renewals have taken place. In Burnley 
experience is:—'' No appreciable wear in three years except 
to section insulators.” е Leeds ex ee is remarkable. 
they use 0000 wire, and on their oldest line, which has 
operation over seven years and on portions of which there is 
maximum service of 14 minutes, the wear on the wire on straig 
line is imperceptible. The wear on curves is very slight, and will 
not necessitate renewal of the wire for А considerable time yet. In 
Bradford the wear on their 0000 wire is inappreciable. In Black- 
burn the oldest line is five years. They use а 0 wire, and the wear 
on straighttrack is very slight. In Dundee it is stated that up to 
the present no wear in the trolley wires is noticeable. 

inlieu of horse wagons for 
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reach scene of breakdown more quickly, especially on a аг 
& 
approaching two tons, and then stand for a considerable time whilst 
the repairs are being executed. 

(8) There is always the Possibility that, no matter how well 
trained, horses may start suddenly whilst the men are at work on 
the derrick. 

We in Manchester are finding that the atmosphere is seriously 
affecting our epau wires, y in one district where there are a 
number of chemical works. We have used vaseline and several 
е rust- preventing mixtures, but nothing so far has been 

eotive. | 

In operating а tramway system, it is desirable from а traffic point 
of view that the trolley lines should be worked separately, and this 
appears to be the general practice. In the large cities, however, 
the practice appears to be to work in parallel the lines on the busiest 
rontes. 


Fixed trolley heads are in ure in Glasgow, and, I think, in 
Aberdeen. All the other towns, I believe, use the swivelling head. 
The principal objection to the fixed head is that it tends to produce 
greater wear and tear on the overhead work at curves. On the 
other band, it admits of the adoption of rigid frogs, and that is an 
advantage. The swivelling head has been constructed in a variety 
of forms. For the same gauge of wire the grooves vary consider- 
ably. The make of trolley wheel and the groove adopted have an 
im nt bearing on the life of the wire, and daily attention ought 
to be given to the examination of the trolley wheels with a view to 
renewing those which have become worn. This has an important 
bearing on the life of the overhead equipment. 


ECONOMY IN CONSUMPTION OF CURRENT. 


By P. Fis nnz, General Manager, Dundee City Tramways. 
(Abstract of Paper read on September 27th.) 


Tum author had submitted a number of questions to managers of 
municipal tramways, and embodied the gist of their-replies in his 
paper. The first means of economy referred to, lay in accarate 
metering at the power station, where energy was purchased from 
another department. There should be at least three meters in 
series, the average reading being taken as correct. If one meter 
showed a variation of 3 to 5 per cent., it should be taken out and 
recalibrated, after which it would serve to check the others. The 
readings should be supplied to the tramways departments daily, and 
comparisons be made of the consumption of energy and mil 
тоо, во that any variation could be noted, and investigations e 
as to the cause. 

Serious losses occurred through the line voltage falling below 
normal, the current 5 to а marked degree. It was suggested 
that the overhead work should be crose-bonded, so as to utilise the 
current-carrying capacity of both wires, and this had been done ia 
some cases, The objection was that when a fault arose on one line, 
both lines were put out of service. 

Last year Mr. Spencer (Bradford) pointed outthe economy to be 
effected by rapid acceleration. The reports of managers on this 
matter were conflicting. The author bad made iments to 
determine the amount of the saving, and found that with more rapid 
acceleration, a marked economy could be made, but did not suggest 
that the method was desirable in the interesta of the equipment or 
the passengers. 

The energy used by different drivers varied widely, and the 


author found that it was of the first importance to have men care- 


fully and thoronghly trained, and well kept up to the mark. 
The system introduced at Blackburn by Mr. Giles provided а 
bonus to the men of 1s. a week for each tenth of a unit per car-mile 
reduotion in the energy consumed, thus giving the men a pecuniary 
interest in economy. The employment of inspectors to instruct 
drivers and to check waste was fully justified, and the efficiency of 


the men raised thereby. 


Meters on cars were not entirely satisfactory, but had been 
adopted on many systems with good resulte. The drivers were 
more careful, knowing that comparisons could be madó between 
the amounts of energy used by them. А 

The condition of the rails in foggy weather, and when covered 
with greasy deposit, had a decided influence on the consumption of 
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energy, and it was agreed tbat to keep the rails in a clean condition 
was highly important. The rails must be cleaned by mechanical 
means or by washing, and the author had adopted a device which 
he first saw in Bradford, by which а continuous flow of water from 
the town mains was used when the rails were greasy. The water 
ran down gradients in the grooves, and the car-wheels sprinkled it 
over the top of the rails, cleaning them thoroughly. Drain connec- 
tions were provided at the lower parts of the city to carry off the 
water to the sewers. 

The energy used on bogie cars exceeded that on single-truck cars 
by about 27 per cent. in one case, and it had been found tbat 
economy was obtained by converting bogie to four-wheel cars. On 


. line with a rise of 255 ft. in 13 miles, а bogie car on maximum 


traction trucks, seating 59 passengers, required almost 40 per cent. 
more energy than а single-track car seating 51 passengers, though 
the line, having many curves, was favourable to the former. It was 
satisfactory to observe that radial trucks with four wheels were 
being introduced. 

Many miscellaneous caures of waste of energy existed, such as bad 
contacts, ill-fitting brakes, poor lubrication, &c. Stopping places 
should be chosen carefully, not on an up-grade or on a curve; if at 
the top of a gradient, the car should etop at a point where it would 
start again without current. 


CORRESPONDENCE. 


Letters received W cannot а 
sr С E appear 


Unfair Competition.' 


While fully recognising encroachmente upon what is 
legitimately electrical work by those engaged in other busi- 
nesees, we cannot agree with your correspondent that electric 
light labours under the “stigma of unreliability,” or that 
the major portion of electrical work is carried out by those 
with other than an electrical knowledge or training.” 
Admittedly the electrical trade is, at the present time, in 
company with most other trades and industries, in a some- 
what depreseed state, but we do not see that the position is 
likely to be improved by writing half а column of personal 
abuse to a technical paper, neither do we anticipate much 
benefit from your correspondent's Suggestion that our dirty 
linen should be washed in public through the medium of 
the general Press. If your correspondent makes his pro- 
posals as a friend of the electrical industry, we can only pray 
that we may be saved from our friends. We cordially echo 
the concluding sentence of your correspondent’s epistle :— 
Let us have some practical suggestions instead.” 


R. J. Nicholson & Co. 
Manchester. 


The Qualifications of an Electrical Engineer. 


Before reading your note regarding the manners and 
customs of the Southwark Council, I had applied for the 
post of electrical engineer ; or, rather, I bad applied for the 
enclosed form on which application is to be made. 

I think this extraordinary list of “ Duties and Conditions 
of Appointment" is worthy of а wider circulation than it 
would obtain among the misguided few who have applied 
for it; and if you are of the same opinion, you are at liberty 
to retain my copy, as I need hardly say that my application 
will not go in. 

Knott Phorjo. 


[The schedule of duties in question requires the engineer 
to take charge of the generating station, plant and mains, 
to prepare specifications for the wiring of consumers’ pre- 
mises and supervise the execution thereof, prepare specifica- 
tions and estimates for all electrical works or extensions of 
the existing plant and supervise the work, and to perform 
the usual routine duties as specified. The engineer must 
devote his whole time to the Council's business, and receive 
no fees whatever except on behalf of the Council. Finally, 
he must reside within easy reach of the station.] 


Business Openings In Canada. 


Having been resident in Canada for the past 12 months, 
I have been much struck with the opportunities there are for 


. at the terminals. 


business in mechanical and electrical engineering. It ів a 
matter for regret that so many of the contracts go to the 
United States, without any apparent effort on the part of 
British firms to secure them. 

It is a curious thing that, while so many British firma 
maintain agents in Australia, New Zealand, and South Africa, 
very few, if any, have agents їп Canada, and I think there 
are equal, if not greater, chances of doing business here in 
Canada, in every branch of electrical work. 

The supply of electric light for Montreal is carried out on 
the overhead system of distribution, and there is no doubt that, 
within the near future, the wires will have to go underground. 
I think this would be a great opportunity for someof our big 
cable companies to get a footing in Canada. All things 
being equal, there is no doubt a British firm would get the 
preference. I think, also, that, in all the accessories for 
installation work, British firms could do a large business. 

I have taken the ErrcrRICAL Review the whole time I 
have been in Canada, but I note that, whilst you have 
some interesting notes on electrical progress in South Africa, 


` Australia, and New Zealand, you seem to leave Canada ont 


in the cold. 
. Hoping you may find these notes of some interest, 


| British Canadian. 
Montreal, Canada, 


September 22nd, 1904. 


[We trust that our British manufacturers will not fail 
to profit by our correspondent's kindly hint. We have 
no doubt that much might be done towards the improve- 
ment of trade by direct representation on the spot.— 
Eps. E.R. ] TP 


Curlons Effect in a High Pressure Direct Current 
Generator. 


I am obiiged to Mr. J. В. Clark for his reply to my note. 
I do not think, however, that he has correctly understood 
the tenor of it. There was no remark made in my letter of 
the glowing of the brushes; on the contrary, it was stated 
that there was sparking—sparking and glowing being two 
different things, or rather effects. Sparking is an inductive 
effect, whereas glowing is usually due to an excessive cur- 
rent. The effect to which I wish to draw attention is an 
apparent bnilding-up of the field due to some armature 


. reaction. 


I have since tried to reproduce this effect, but so far with- 
out success, though it will most probably recur under proper 
conditions. . | 

I have also run the same machines with the brushes dis- 
placed from the no-load position for a considerable time, and 
found no sign of heating or glowing, although the residual 
magnetism was sufficiently strong to produce 30 to 35 volta 
In this case also there was not much 
difference in the pressure at the terminals, whether the 
brushes were placed at the no-load position or whether they 
were advanced 2 іп, from that position. 


G. H. P. Morgan. 
Barrow-in-Furness. 


The Value of Education. 


My experience as а day and evening student apnd lecturer 
in а Scotch technical college is entirely at, variance with that 
of your correspondent “ University Lecturer.” 

If his statement—which I refuse to believe—that “ the 
money wasted on evening technical schools has been almost 
criminally wasted . . . ." be true, then the only conclusion 
I can come to is that the London evening student is а very 
poor specimen of manhood. Day students very often enter 
a technical college or university direct from echool. With 
the average youth, this course results in & sheer waste of 
time and money. Не brings to the college his schoolboy 
notions, has no idea of the great value of the subjecta he is 
being taught, aud, in short, ав a rule, is quite unfit to profit 
by the work of the classes. In some cases he has oppor- 
tunities of acquiring a certain amount of skill (7) in con- 
structing electric bells and impossible galvanometers in the 
college workshop. Happily, the folly of attempting to teach 
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workshop practice in colleges is now being universally recog- 
nised. In my opinion, the proper person to attend day 
classes is the student who has had at least three years’ 
workshop experience, and who has attended evening classes 
during that time for at least three evenings per week. If he 
is unable to pay the more expensive fees for the day classes, 
he will if he be worth his salt, get one of the bursaries 
which are provided for his special benefit. 

Your correspondent ** Beechwood " states that “ influence 
is & much more important factor than education." 

With this I entirely disagree. Interest in and love for 
one’s work is the sine quà non. Granted that, success 
is bound to follow. * Beechwood’s” remark that night. 
schools are valuable," I cordially endorse; and I recently 
heard a well-known educational authority express a decided 
preference for the evening student, as the latter is invariably 
in earnest, and attends the classes solely with the object of 
learning. 

It is the man who skulks during working hours—the 
* come nicht, come ninepence" individual—who derives no 
benefit from evening classes. 

After all is said and done, however, it is possible to make 
too much of this question of technical college instruction. 
The natural and proper place to learn engineering is in the 
workshop and drawing office. The principles underlying the 
methods of the workshop should be learned in the college. 
If one applies for a situation as an engineer, the first question 
asked is not What certificates or degrees do you possess ?”” 
but What is your experience, and what is your present 
position ?" Consequently, my advice to the budding engineer 
is—get as much varied experience as possible, and do not 
spend four or five years at day classes when you can, by 
attending for one, or, at most, two sessions during the day, 


learn the rest by being an 
Evening Student. 


I have read with interest the letter in your valuable paper 
under the headings “ Тһе Value of Education" and “ Unfair 
Competition," and it seems to me that both questions are 
closely connected. 

As I have before pointed out in the ELECTRICAL REVIEW, 
there is no recognised training in England for an electrical 
engineer, the only necessary qualification being previous 
experience and three recent testimonials, if one may judge 
from the advertisements in the technical papers. 

In France, for instance, to call yourself an engineer you 
must have obtained a diploma at one of these three follow- 
ing Government schools :— 


1. Ecole Polytechnique. 
(Military). 


Le Génie, Civil, Ponts et 
Chaussées, Mines, L'Etat, 
&с. 

Ditto 

Contremaitres, &c. 


2. Ecole Centrale. 
8. Ecole des Arts et Metiers. 


In England, one man goes to manufacturing works for 
three years, paying £100 per annum premium, besides 
college training, &c., while another goes to a corporation 
electricity for two years as a pupil (?) without any premium, 
because Pa is on the Council. The overcrowding of 
the profession is due to the fact that it is so easy to enter, 
and many men who have failed at other things become elec- 
trical engineers (?) as no exams. have to be passed. 

One institution offers to make an electrical engineer of 
any man in his spare time; no wonder the Council of South- 
wark make satirical remarks about electrical engineers when 
they read of the above offer. 

Why should we not have a similar system of training to 
that adopted by the French? Мо. 1 is very much the кате 
as our Royal Engineers, being military, and so we should 
only have to adopt Nos. 2 and 3. 

I wish, Sir, you would kindly give us your views on the 
subject, as your valuable paper having the largest circula- 
tion among electrical engineers, it would bring the matter 


prominently before them. 
Commonsense, 


“Graduate” is quite correct when he says in his letter to 
the ELEOrRICAL Review of September 23rd, 1904, that 


„After doing a hard day's work, I could not, with profit to 
myself, attend evening classes for more than, say, two 
nights a week." 

No such student should be encouraged to attend science 
or technical evening classes for more than two eveaings a 
week, but he should at least spend other three evenings of 
each week at home, in close, hard study, and in doing 
exercises upon those very subjects for which he attends 
lectures. | 

Fifty per cent. of evening students who attempt to attend 
lectures for three, four, and even five evenings per week, 
give it up after two or three months of slip-shod work. 

The strong, earnest, steady, plodding evening student, 
who does not attempt too much, but does thoroughly what 
he does attempt, comes to the top in the end without any 
harm to his constitution. Witness the many managers of 
our large industrial and engineering works who are now 
receiving, say, from £400 to £2,000 per annum! How 
very few of these men are day class" graduates of any 
college or university ! The money spent on evening clases 
for such men (as well as for many others who have attained 
less highly paid positions) has been thoroughly well spent. 1 
speak from long experience of over 20 years, and after having 
had over 5,000 students in my own classes. 

If a lad desires to attend thoroughly to his daily work and 
finds that his health and circumstances will not stand evening 
classes, then let him go in for Tuition by Correspondence,” 
but let it be conducted upon a thoroughly efficient system. 

The worst form of educational cruelty arises from the 
multiplicity and variety of subjects now laid down for 
degree and diploma courses in day classes. Take the follow- 
ing as an actual example of one winter's “ Diploma second- 
year course in mechanical engineering” for boys who may 
either have yet to begin their apprenticeship, or who have 
had only about six months in a works :—(1) Mathe- 
matics, including algebra. Trigonometry, solid and co- 
ordinate geometry, and the calculus ; (2) Fuels and oils; 
(3) Materials of construction ; (4) Electrical engineering ; 
(5) Thermo-dynamics ; (6) Mechanics, including theory of 
machines and structures with strength of materials; (7) 
Prime movers, including from thermo-dynamics of steam, 
gas, and oil engines to the propulsion of ships, &c.; (8) 
Engineering drawing; (9) Prime movers laboratory ; (10) 
Mechanics laboratory. 

I have also had many day students, but I always fought 
hard against giving them more than they could comfortably 
and thoroughly master. Nowadays, however, Universities, 
Colleges and Polytechnics seem to vie with each other in 
cramming their engineering students with an activity which 
is bound to do harm, and to disappoint those who afterwards 
employ their graduates and students. 


Andrew Jamieson, . Inst. C. E, ge. 


16, Rosslyn Terrace, Kelvinside, 
Glasgow, October 4th, 1904. 


Electric Winding. 


With reference to your remarks on my paper on ** Electric 
Winding,” which appeared in your last issue, I shall be 
obliged if you will kindly give me the opportunity to refate 
your remarks, although, perhaps, in an electrical paper, this 
should be hardly necessary. 

I hold no more a brief for electric winding than any other 
electrical engineer, who has an open eye for the application 
of electricity to new purposes, and especially there where it 
seems most wanted. d 

Without at present discussing any actual figures, it is 
clear to any electrician who is acquainted with the dynamics 
of the winding engine, that the direct application of steam 
power must be of а most wasteful character, owing to the 
masses to be accelerated at frequent intervals and the inter- 
mediate nature of the work. 

In every branch of power work the application of elec- 
tricity has been accompanied by a large reduction of the 
coal bill. E 

Electric versus steam winding can only be compared, up 


` steam plant, can be answered by the 
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to а certain point, with electric tramways in a large town 
against steam tramways. If we examine the coal consump- 
tion per car-mile in both cases, the savings on the coal bill 
are very nearly equal to the savings ac/wally obtained in 
winding by electricity. 

A case in point is, perhaps, the Mersey Railway, where 
the figures per train-mile, with steam and electricity, are 
respectively, 30:1d. and 17°35d. 

I further gave one particular сазе where, after installing 
an electric winding-engine replacing a fairly modern steam- 
winding engine, the coal consumption (per net H.P.-hour of 
course) was reduced by half. The output was nearly doubled, 
not because the winder was driven by electricity, but because 
of the higher speed and capacity of the electrical-winder for 
about /e same cost. The official test-sheets are at your 
disposal. The work was done under guarantee of the coal 
consumption (per H.P.-hour) and output. 

The coal consumption throughout the paper has been 
given per net H.P.-hour on tbe rope, and, of course, has 
nolhiny lo do with the increased output. 

As you say, the electric winder may have to “ wait on" 
just as the steam winder, but how about the losses in both 
cases ? 


Steam winding engines can be installed with something | 


like 40 lbs. of steam per hour per г.н.р. This means about 
over 50 lbs. per useful H.r. on the rope. : 

Electricity 'can now be generated in a central power 
station, with modern engines or turbines at 12 lbs. per B. H. P., 
for 24 Ibs. of steam per н.р, on the rope or exactly 4, taking 
your own figure. Besides, far from being absurd," it has 
been proved over and over again, in actual practice, a recent 
electrical-winding installation giving 19 lbs. per H.P.-hour 
on the rope. 

My average figure of 100 lbs. per mn.r.-hour on the rope 
is far from being exaggerated, indeed, 125 lbs. would be a 
better figure. Rig 

At the Institute of Mining Engineers (Manchester) 75 lbs. 
was stated to be the best result known to one of the members, 
and 200 Ibs. to be a common figure. Besides everyone 
acquainted with the winding at our collieries knows how 
steam is being wasted by stops, overloads, &c. At a dis- 
cussion before the Institute of Mining Engineers at their 
London meeting an average figure of 95 lbs. was given. 

The electrical winding engine may be compared to the 
most modern steam winding plant, and still a saving of coal 
up to 50 per cent. may easily be 
accomplished. But in my paper I 
compared the electrical winder to the 
average steam-winder, representing the 
large majority in our collieries, and 
these are the engines, which may be 
replaced with advantage by the 
electrical winder. Your question if 
the electric winding engine would be 
quite so serviceable as the present 


experience with scores of electric winders 
now being worked, not only in 
Germany, but in America and other 
countries as well, for over 5 years. 

However, the large electric winders 
now being erected in South Wales and 
Scotland will soon tell their own tale. 

At the same time it is refreshing to 
know that practical mining engineers 
do not share the sceptical opinion of the 
editor of the ELECTRICAL REVIEW. 

Mr. J. Gerrard, Н.М. Inspector of 
Mines, declared at the meeting of the 
Midland Institute of Mining Engineers 
“that he went over to the Continent quite prejudiced 
against electric winding. He came back with the view 
that winding was the ove branch wherein electricity could be 
most successfully used." 

The question of the expensive buildings (the plant does not 
cost most than a steam winder) at the Zollern Colliery has 
nothing whatever to do with the jo and con of electric winding. 

Finally, you entirely neglect the other advantages of 
electric over steam winding, not to speak of centralisation of 
power in our central power stations. 


Fearing to take up too much space in your valuable paper, 
I have to bring this letter to & finish. 


John (1. Hooghwinkel. 
Dacre House, 


Victoria Street, S.W. 


[The comparison must necessarily be made between the 
best steam plant.and the best electric plant, whether 
renewals of plant or new pits are in question; economy of 
fuel has no weight with the colliery manager, who burns 
stuff that he cannot sell; and the simple steam winding 
engine does what he wants to his satisfaction. What reason, 
then, has he for installing plant that he does not under- 
stand? Personally, we should rejoice to see electric wind- 
ing plant generally adopted, and the “ sceptical opinion“ 
attributed to us is really that of the majority of practical 
mining engineers. | 

We trust that Mr. Gerrard's remarks have been incorrectly 
reported for his own sake.— Ens. E. R.] 


[QuERY.—A correspondent wants to know the address of 
the makers of Bayley's Commudine.—Ens. E. R.)] 


ZYLBERLAST’S PATENT AUTOMATIC 
‘TRAMWAY POINTS. 


To overcome the undoubted nuisance of the manual shifting of 
points and frogs at tramway junctions, bas been the aim of numerous 
inventors during the past few years, and that their attention is by 
no means misplaced, will be easily realised by those who, through 
force of circumstances, suffer from the frequent delays inseparable 
from the employment of the irresponsible “ point boy ” at the busy 
junctions of our large tramway systems. In this connection, the 
above automatic point system aims at effectively meeting a long-felt 
want. | 

The principal points kept in view in designing the above were :— 
(1) To provide means whereby the tram driver should direct the 
vehicle to the left or to the right-hand track by setting the switch- 
points of the tram lines and also the overhead wires from the plat- 
form of the moving car itself. (2) To have the pointe as compact 
and simple. (3) To simplify this additional task for the driver by 
placing only one pedal on the platform for both left and right-hand 
side points and by having one normal position for all the points on 
the road, in which normal position they direct the care always in 
the same direction. (4) To have the points made so that no dirt or 
stones which might get in between them and tbe point box conld 
check the reliable working of same. (5) To have the overhead 
switches, in case of an electric trolley traction, brought back to their 
“normal” position independently of the underground points. 


DmTrAiLS or Automatic Tramway POINTS. 


These features are achieved in the following manner :—The plat- 
forms of the oar are each provided with an extra foot pedal, either 
of which, on being depressed by the driver's foot, actuates a small 
rod or point shifter, fixed on the end of the бат, corresponding to the 
foot pedal (eee fig. 1). This point shifter falls into the rail groove, 
and sliding along through the depression in the point box, meets an 
inclined horizontal projection on the point tongue, forcing it and 
the tongue on to the other side of the box (see fig. 2). The point 
is returned to its normal position in the following way :— On the 
side of the point box is arranged a small pivoted lid, normally 
standing about 1 in. above the paving level. The shifting of the point 
from ite normal position, causes the lid to lift somewhat higher, and as 


3 


574 


THE ELECTRICAL REVIEW. 


[Vol. 65. No. 1,409, Остовва 7, 1904, 


the car passes along, the rear roller of a couple of such rollers fixed 
under the truck of the car, and arranged to exert pressure only 
when travelling in the required direction, passes over the lid 
depressing it, and returning the tongue in the point box to its 
original position, see figs. 1 and 2. It should here be mentioned that, 
with a view to overcoming possible objections to the lid projecting 
above the level of the surrounding road surface, the inventor is 
introducing a further improvement, in which the road surface is 
not interfered with, except during the time when the point is shifted. 

For the purpose of moving the overhead frog, in conjunction 
with the point, the latter is connected by means of a wire which 
passes ор the standard and scross to the short pivoted switchrail of 
the former (figs. 3 and 4). This pivoted piece is held in its normal 
position by means of the wire connection. When the tension on the 
latter is released the frog is pulled into a further-over position by 
means of a spring. The return motion of the frog or switch does not 
take place until the trolley wheel bas passed over it, the frog being 
locked and only released through the action of the trolley wheel in 


g. 

Special arrangements are provided for effectually cleaning out 
any dirt or stone which may fall into the point box, and the drain 
box in connection with the latter can be cleaned out at regular 
intervals. 


THE BRITISH WORKMAN. 


THE mind of the British workman, as portrayed by the 
actions of his accredited representatives, presents to ordinary 
thinking men an almost inecrutable problem. Just as the 
winter season is approaching, when it is more important than 
at any other time of the year that employment should be 
found for as many workmen as possible, there are no fewer 
than three important trade disputes in view. 

Fiscal reformers may shout themselves hoarse in the en- 
deavour to prove that trade is leaving this country owing to 
pressure of foreign competition, but во long as the British 
workman, for whom the Protectionist party professes to be so 
solicitous, deliberately throws work away by refusing to 
sacrifice to common sense a few of his prejudices, the Fiscal 
Campaign will fail to convince the country. 

At Palmer’s works at Jarrow-on-Tyne, there is a strike of 
a section of the workmen against time-recording clocks. We 
do not know what is tbe precise objection to this method of 
time-keeping—a method which baa been in general vogue in 
this country for many years. The real reason is, no doubt, 
that the men must enter and leave the works within а reason- 
able time, and not craw] in in slow procession, dragging out 
the time as much as possible. When men have merely to 
hang up а token or check, or drop a time-board through 
a slot, the time-keeper cannot shut the door so long as the 
men are following each other up, no matter how slowly. In 
the case of time-recording clocks, however, the actual time 
at which a man enters the works is recorded, so that it is 
possible to penalise those who enter Jate—that is to say, 
about two minutes after the whistle has blown. 

Another objection: is possibly due to the fact that clocks 
may be put not only at the works gates, but in the shops, 
This has the effect of making the men return direct to 
their respective shops, and not loiter about the works after 
having recorded their time at the gates. The aggregate 
loss of time of many hundreds, or thousands, of workmen 
from this cause, may, obviously, be a very corsiderable item, 
and mean а serious monetary loss to a works owner in the 
course of a year. 

Whatever the cause of the strike may be, the immediate 
result has been the loss of orders of considerable value both 
for shipbuilding and boilers to the works in question, and 
the consequent loss in wages to the men themselves whilst 
out on strike. 

Another of the disputes we have in mind is that at 
Yarrow's Yard, which, wbilst not resulting in a lock-out or 
Strike of men, is said to have had the effect of transferring an 
order worth upwards of a quarter of a million pounds from 
this country to Austria, There appear to be ceveral versions 
of the matter; according to one of them, Messrs. Yarrow had 
accepted orders to build a certain number of torpedo boats, 
the time limit imposed rendering it necessary to do part of 
the work on night shift. The price of the contract, how- 
ever, did not allow of the payment of time-and-half rates, 
which is the prevailing practice in some London works. 
Time and а quarter was offered to the men, which is quite 
the customary rate of pay for night shifts in the provinces, 
This the men refused, knowing it was the only condition on 


. absolutely nothing to recommend it. 


which the work could be economically carried out, 
and that the rejection of the terms meant the transference 
of the work from the Thames to some other place. Messrs, 
Yarrow аге said to have sublet the work to a foreign firm, 
and it might be argued by some that if it were merely a ques- 
tion of the difference between time and & quarter and time 
and a half rates for the night shift, the work could have been 
sublet to some other shipbuilding firm, say, on the Tyne or 
Clyde, where the lower rates are in vogue. It would, cer- 
tainly, appear on the face of it that this was a case in which 
members of the Employers’ Federation should have stood by 
each other. Surely, if the Federation is worth anything at 
all, here was а case in which ite value might have been 
demonstrated. 

We are not concerned, at the moment, with the question 
as to why London workers should get time and a half for 
night work, and country workers time and а quarter, but it 
would, at any rate, have been very interesting to learn 
whether the Trades Unions would have prevented any other 
yard carrying out the work had Messrs. Yarrow been so 
inclined. To have raised any objection would have, of 
course, proved that the Trades Unions would rather eee the 
work go abroad than allow English manufacturers to carry 
out the work profitably to themeelves, although employing 
English workmen and paying the standard rate of wages 
current in the district in which the work was done. We are 
quite prepared to believe that had the work been transferred 
to a shipyard in another district, the Trades Unions officials 
would have called the men out rather than permit it to be 
done, 

The third dispute to which we refer above, although it is 
perhaps a little premature to call it a dispute as yet, is the 
attitude of the Engineering and Shipbuilding Trades Federa- 
tion towards the premium system of payment. A committee 
of the above Federation has issued a report in which the 
premium system is condemned in the following terms :— 
The premium system bas absolutely nothing to recommend 
it; it is an adaptation of the moet pernicious and degrading 
condition of employment in modern industrial history—the 
task-work system; it creates jealousy and ill-feeling in the 
workshop, and is the cause of endless bickering and mis- 
understanding, owing to the complicated and intricate 
character of the calculations involved in many of the systems. 
It has been the cause of more men being discharged than 
any strike which has ever taken place in the history of the 
engineering or shipbuilding trades, and it will have the effect 
of keeping men, whose waning physical powers unfit them 
for the closest and hardest labour, from obtaining employ- 
ment, except when trade is at ita busiest.” This it will be 
admitted is а scathing impeachment, but the violent language 
employed renders the report unconvincing. The premium 
system has on every hand worked very well, and is liked 
by the men. It is а system which, whilst it ensures 
the workman getting his regular rate of pay, gives 
him а chance of increasing his earnings, and at the same 
time benefits the masters by securing an increased output 
per man. 16 seems to be an ingrained principle in the 
minds of some of the labour leaders that any system which 
is of benefit to the employers must necessarily be a bad one 
for the men, and is therefore to be fought. There appears 
to be no idea of a community of interest& between employers 
and employed, and that what benefits one, ought to act bene- 
ficially on the other. The fact that the premium system 
has in some shops been adopted at the men’s own request 18 
a sufficient disproof of the statement that the system has 
It is а very certain 
thing that men would not ask for a system which they did 
not consider to be beneficial to themselves. 

Apart from these matters which have brought the work- 
ing man problem again to the front, the papers and 
magazines lately have been devoting considerable attention 
to the working class In the current issue of the National 
Review the Rev. R. J. Campbell is pretty severe on the 
British workman. In the course of this article he says 
that * Two-thirds of the national drink bill is incurred by 
the working man, and his keenest struggles are for aborter 
hours and higher wages, but not that he may employ them 
for higher ends; he has comparatively little aspiration or 
ambition. Conscientiousness is a virtue conspicuous by Ite 
rarity,” and so on. The desire for shorter hours and higher 
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wages is not peculiar, however, to the working man; we аге 
all striving after these ends. Whilst we have no parti- 
cular love for the principles of Mr. Keir Hardie, we 
think that there is considerable truth in his reply to Mr. 
Campbell’s article. If, as he pointed out, the working classes 
formed seven-tenths of the entire nation, it would not be at 
all surprising that they should be credited with two-thirds 
of the national drink bill. As a class they are probably 
neither much better nor worse than any other. There is 
no doubt, also, as Mr. George Barnes, secretary of the 
` Amalgamated Society of Engineers, points out in the 
Weekly Dispatch, that the workman is more concerned with 
his rate of wages than with questions of profit, foreign 
competition, works management, and the like. There is 
sometimes a tendency in discussions on industrial affairs to 
argue that the working man ought to enter into all these 

estions, whereas the very people who preach this would be 
the strongest opponents of any attempt on his part to do so. 
What the individual working man does, and is quite right in 
doing, is to get the best return he can for his services, and 
he knows that he can do this better on a premium system 
of payment than on the ordinary time rates. Left to him- 
self, we should have very few disputes about wages ; but the 
present position of Trades Unionism is so strong that the 
workman is practically tied hand and foot, and must follow 
the dictates of officials who gain rather than lose by trade 
disputes and strikes. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING OcTOBER бтн, 1908. WEEK ENDING OCTOBER 4TH, 1904. 
Adelaide . Value s Adelaide 


Amsterdam .. 55 Alexandria .. 
Antwerp. Elec. fuse 830 Amsterdam .. e * 187 
Bombay  .. T is 121 vidil а Elec, fuses .. 252 
Brisbane. 'Teleg. mat. 88 Bangko - се ЙЕ (vc. "8 
a Telph. cable.. .. 586 Bombay bà 1,254 
Buenos Ayres - d s» 28 Buenos Ayre "T ўж m 
" Teleg. cable. 900 70 Teleg. apparatus 
Caloutta m А ee 486 js Teleph. eable .. 168 
А Teleg. mat . 500 Calcutta  .. ie A 50 
Calloa. Teleg. cable . . 5,873 " Elec. machinery 197 

Town .. ee ee 364 Cape Town ee ee 18 
Colombo  .. iw M» „ 90 " Elec. machinery .. 
Delagoa Bay.. - i» .. 1,563 > Sa Teleg. mat. .. Jà 75 

» Teleg. mat. . 895 Chinde - ee oe 
Durban .. ee ee ee 8,689 Colombo ee ee 101 
is Teleg. mat . 693 Delagoa Ba 9% m 
Gibraltar oe T e. 20 Demerara. Teleg. mat... 183 
9 Teleg. mat. .. os 116 Durban VP. 3k ` Фә 1,468 
Hamburg. Teleg. mat... . 820 East London ws oe 
Hong Kong ae ng 27 Fremantle. Teleg. cable 2,221 
L telton ee LE J 846 Gibraltar ee ee ee ee 
ёа ee ee 182 Hamburg. Elec. machinery .. 94 
Malta.. ee ee oe .. 29 " Teleg. mat. ee ee 200 
Melbourne .. v a PARED : Havana 1 M „ 180 
= Teleg. mat. . . 2,040 Hobart T as T T 
Monte M ед» ме € бэ 2 SOME ко 32 os (s . 177 
N ee ee ee ee ama ca ee — * ee LL 
Pent - T we T 18 Kobe .. vi ° 980 
Perth ee se ee ee 412 Madras LE J ee „ * 
Port Elizabeth .. . .. 117 e Elec. machinery .. 21 
Rio Janeiro.. 42 is „ 206 Malta. Elec. tramway apprts. 

» Teleg. mat. ee 285 Melbourne . & T vs 
Rotterdam. Teleg. mat. oo 23 | Moji .. .. «we .. co 16 
Bt, Petersburg vá .. ) 600 Nagasaki ни $ $^ 87 

- Teleg. cable 48 1 Eleo. motor or = 
Santos ee es F AM 20 Pe ee га és ee B 
Shanghai 1,277 " Elec. instruments 24 
Singapore .. T хе 18 Perth .. a — "T 165 

, Teleg. mat. .. ee 57 „ Elec. machinery. 168 
Stockholm. Teleg. wire 73 | Port Elizabeth .. `.. 78 
Bydney ^ Pa T ss 9284 Port Said NN T oe 

s» Cable ve .. 2,080 Rio Janeiro. Elec. machinery. 3,920 

өз Teleg. mat. Р .. 964 о T e" 205 ss 
Trinidad .. .. ee .. 18 Rotterdam ee ee ee 185 
Valparaiso .. 4% T «„ 5 St. Petersburg ә 104 
Vera Cruz LET oe ee ae 89 Sekondi ee ef ee se 90 

8 Elec. cable.. ee 2,364 Shanghai. Elec. mats. oe 489 
Wellington .. E M . 8,419 Singapore .. V Los . 179 

- Telcg. mat... „ 188 " Elec. machinery .. 
Winnipeg ёё 92 ° 40 " eleg. mat. .. .. 1,872 

Suez А ee T T 
Bydney ata T . 371 
T Elec, cable .. 9,900 

е Elec, machinery өө 
10 Elec. mats. a - 29 
" Teleg. mat. ‘a $e Б1 
nto os T T 39 
Victoria (B.C.) 104 
Wellington ° 521 
okohama e . 541 


Total £30,967 Total 


Foreign Goods Transhipped. 


East London. Elec. lamps Value £55 
оов .. _ .. 15 


Naples. Elec. g Calcutta. Elec. mat. 


Santos. Elec. mat. ira T 86 Shanghai. Elec. apparatus нЕ 95 
Wellington. Teleph. mat. 1,858 Sydney. Elec. mat.  .. 2 20 
Tota]  ..£1404 | Total o £204 


. Value * 


Boulogne. Teleg. mat... Value ne 


Self-Winding Electrical Clock.—A simple and 
ingenious electrically-operated clock is being put on the market by 
the Self-Winding Cl Syndicate, of 27, Audrey House, Ely 
Place, E.C. It is constructed to work with a couple of dry cells fixed 
in the clock case. The self-winding is actuated by an electro-magnet 
between the poles of which an armature is centrally pivoted so that it 
can oscillate through a small angle; to this a pawl is attached for 
engaging a ratchet wheel connected with the gear train of the clock. 
A spiral spring, in tension, is connected to one arm of the armature, 
and its function is to slowly swing the armature out of line with 
the magnet poles, and thus drive the clock. By means of a small 
contact maker which also oscillates with the armature, the elec- 
trical circuit between the cells and electro-magnets is closed for a 
fraction of a second, the armature being drawn into line with the 
magnet, against the tension of the spring, and this action is repeated 
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ELECTRICAL MECHANISM OF SELF-WINDING CLOCK. 


about every 8 minutes. To ensure continuity during the brief 
interval when the armature is being drawn into line with the poles, 
the clock movement is driven by a second small spring, which is 
put in tension by the movement of the armature itself. The clock 
movement can be regulated either by balance wheel or pendulum. 
The following is from the official report of the Physico-Technical 
Imperial Institution, Section IL, of Berlin, April 5th, 1903 :—(1) 
The amount of electricity taken at each contact was 0:017 ampere- 
second; (2) Time between two contacts—(a) February 13th, 1902, 
6 minutes; (5) March 16th, 1903, 4 minutes 48 seconds. The 
clock had been watched and proved by the Official Institution for 
13 months, and had not stopped during that period; (3) The 

of each of the cellshad sunk during the 13 months from 
1°52 to 1°46 volte, The clock can also be made to strike the hours, 
&c., the necessary power being supplied by a second spring which 
is wound up by the movement itself whilst running, or can be 
worked by а similar self-winding movement manipulating the 
striker only in the same way. The main spring, which works on 
the armature, із a novelty in clock construction, being spiral, and 
in consequence, 16 does not lose its elasticity as rapidly as the 
usual type; its extension is very slight compared with its length, 
and by a simple turn of the screw at the bottom it can be regulated 
to a high degree of accuracy. 


The Hardie-Thompson Water-Tube Boiler.—Imagine 


.& Yarrow boiler with the lower drums removed, and the remainder 


will bear а close resemblance to the Hardie-Thompson boiler. It 
consists of a single upper steam drum from which project radially 
two banks of tubes of seven rows each. The firegrate occupies 
the lower space between the two inner rows of each bank. The 
tubes are round ended, and are screwed into the boiler shell. They 
might be Field tubes, but circulation is secured by a different 
method. А bent flat longitudinal diaphragm is placed in each tube, 
dividing it into two longitudinal half diametrical Bteam 
escapes from the side nearest the fire by way of the 8 at the 
edges of the diaphragm, and the other side of the tube her from 
the fire becomes the up-comer. Every tube acts independently, 
and it is claimed that the boiler will stand the roughest usage. We 
see no reason why it should not. It is decidedly a novel boiler, is abso- 
lutely free from unequal expansion stresses, and appears to possess 
such qualities as ease of accessibility and repair. Every tube can be 
removed alone; there need be no other tubes removed to get at а 
faulty tube. It is а boiler that ought to be given a chance, for it 

comes with somewbat of a shock to disabuse one's mind of the growing 
impression that the last thing possible had been designed in water- 
tube boilers, and here is quite a novel departure. The boiler should 
be very easy of transport. * А ' ' 
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Insulated Spanners.—Messrs. J. G. Statter & Co., of 
Birmingham, are bringing out a complete set of insulated spanners, 
a group of which is shown in the accompanying pho ph. 
These spanners are stocked in all sizes from у in. to lin. for 
hexagon nuts, and also certain sizes for square nuts, the latter being 
specially useful for switchboard plugs. They are already used by 
several central station engineers. The special feature of these box 
spanners is that the stalk is hollow. Though insulated box spanners 
have been produced before, we believe that they have been made 


GROUP ОР INSULATED SPANNEBS. 


with solid stalks, so that they cannot be used on nine out of 10 of 
the nuts on the back of a switchboard, for the reason that the cur- 
rent-carrying rod is hardly ever cut off flush ; on the contrary, it is 
very rightly allowed to stand ont a little way, in case a further con- 
nection may be required to be made to it. In the Statter box 
spanners the tail of the rod is accommodated in the hollow stalk, 
and а nut may be screwed down on а rod, which has а stalk pro- 
jecting as much as 6 in. beyond the nut. 


Edey v. Nmith.—In the City of London Court, on 
Wednesday last week, before his Honour Judge Rentoul, K. C., an 
action was brought by Mr. F. G. Edey, trading as F. G. Edey aud 
Co., electrical engineers, 29, Ludgate Hill, agsinst Mr. Е. H. Smith, 
trading as Smith & Co., of Beaufort Street, King's Road, Ohelsea, 
for £76 for work done and material supplied for electric lighting 
at certain flats. Mr. Shearman Turner appeared for the plaintiff 
and Mr. Abinger for the defendant. It seemed that defendant was 
building certain flats in Chelsea, and he entrusted to the plaintiff 
the contract for supplying the wiring tor electric lighting and the 
electric bells. The plaintiff's case was that he hed done the work 
thoroughly satisfactorily, although he admitted he had been unable 
to complete it. This, he said, was because the defendant stopped 
the work. The defendant's case was that the plaintiff agreed to 
give three months’ credit, which had not expired. Further, it was 
said that the plaintiff had refused to complete his contract, and 
that the work was во badly done that the defendant could not ask 
for any payment of it from the Chelsea Electric Lighting Co., who 
were to approve of it. The electric bells which the plaintiff had 
put up would not ring. Мо local authority would supply electricity 
to the flats in consequence of there being no fuses pat in by the 
plaintiff. That made a constant danger of short circuit which 
might cause the houses to be set on fire. The plaintiff declared 
that the bells would ring, and that the electric wiring had all 
been carried out satisfactorily. A large body of evidence 
was in Court, and Judge Rentoul said if he heard the case out his 
decision would be a great deal at random. It would be a leap 
in the dark, and it would probably depend upon which of the 
expert witnesses swore the most or the best. In the end he 
adjourned the case, hoping the parties would settle it between 
themselves as business men. If not һе would sit specially and hear 
all the experts. 


Catalogues and Lists.—MEssRS. CUNLIFFE & Croom, 
Lrp., of Broughton Ironworks, Manchester, have issued a supple- 
mentary illustrated list of brass finishers’ machine tools for electrical 
engineers and others. 

A new card of prices of electric motors has come to hand from 
Messrs. CuTTING Bros., Lrp., of Derby. 

A circular of Hawley’s worm-reducing gears for electric drives 
has been sent out by Musons. JAMES HAWLZEY, Lrp., of Derby Works, 
Carruthers Street, Liverpool. The Hawley gearsare claimed to give 
a higher efficiency than the ordinary style of worm drive because 
of the adoption of multiple threads of high angle; the continuous 
and automatic lubrication on the screw and bearings; by arranging 
фот the end thrust of worm to be taken by steel ball bearings; and 
by direct coupling to motor spindle. The worm box ís oil-tight, and 
the worm bearings are fitted with oil lubricating rings; by this 
means perfect lubrication is ensured, and all dust and foreign matter 
are excluded. Itis claimed to work noiselessly. It isstated that any 
degree of reduction can be obtained, within moderate range, by 

double, treble, or higher angle threads. 

Pamphlet No. 174 issued by the BririsH THomsox-Hovston Co., 
Lrp., describes aud illustrates with half-tones and diagrams, their 
motor-starting rheostats. No. 173 is devoted to their field 
rhoeostats. 

Two new lists which have just been issued from the works of 
Мкевве. Fernant, Ltp., at Hollinwood, give illustrated par- 
ticulare of their alternating reverse-current time limit relay for 


automatic switches, and their edgewise type of moving coil instru- 
ments for continuous currents. 

A circular relating to electric heating apparatus, the electro- 
caloriser for heating liquids, foot warmers, &c., has been received 
from the Usines du Pied-Selle, of Fumay (Ardennes). 

Messrs. J. BUTLER & Co., of Victoria Iron Works, Halifax, have 
just issued from the press a special catalogue of their electrically- 
driven machine tools. This is a department of which they have for 
some time past made a special study, and in this catalogue they pat 
forward a few typical illustrations of some of their motor-driven 
high speed wheel lathes, self-contained planing machines, double- 
geared gap lathes, radial drilling, boring, shaping, and screwing 
machines, plate-bending rolls, and so on. Those of our readers who 
are specially concerned with the electric driving progress now 
taking place ought to be in possession of a copy of this excellent 
catalogae. 

From Messrs. GREEN & BouLDING, of 28, New Bridge Street, 
E.C., we have received a strongly-bound illustrated catalogue of 
some 300 odd pages, detailing a great variety of steam gauges, safety 
valves, relief valves, stexm engine indicators, lubricators, test 
pumps, and а host of general steam engine and boiler appliances, 
whioh аге made by the Star Brass Manufacturing Co., of Boston, 
U. S.A. j 

The A. E. G. Forsicn DEPARTMENT, 125, Charing Cross Road, 
W.C., has brought out a set of liste of'ite various lines of electrical 
plant and machinery in а special containing oase, which permits of 
new lists being bound in as they are published. The lists, which are 
similar to those issued by the А.Е G. Electrical Co., of South Africa, 
Ltd., contain specification and tabulated matter stating types, 
capacities, weights, prices, &c., of large continuous current generators 
and motors, large polyphase generators, small dynamos and motor- 
generators, large polyphase induction motors (40 to 2,000 н.р.), single 
and three-phase transformers (up to 30,000 volte), high-speed poly- 
phase and single-phase generators, small polyphase and single- 
phase induction motors with short circuited or with slip ring rotors. A 
conversion table from metric to English measurement, and vice versd, 
is sandwiched in here, and is followed by a useful illustrated pamphlet 
on the subject of electric driving in weaving factories. Still more 
lists come up to the rear, dealing with prices of inca:descent lampe, 
electrical equipments for rolling mills, and oil-cooled transformers. 
It will thus be seen that together they form an excellent collection 
of English lists of A. E. G. electrical plant. They аге got up in first 
class style, of convenient size, and abound in good illustrations of 
half-tone and diagrammatic descriptions. 

Messrs. MATHER & Piatt, LTD., of Manchester, have just brought 
out а third edition of their catalogue of multipolar dynamos. 
Specification details ars followed with tables of capacities, speeds, 
and prices of machines of 110, 220, 440 апа 550 volts. "Tables of 
dimensions and weighte are placed at the end of the pamphlet, 
which is got up in the firm's usual neat and finely illustrated style. 

Mxssns. GE RL & LaNGR have sent us two leaflets illustrating a 
line of manufactures which they are just placing upon the English 
market. They comprise solenoid-controlled motor-starters of all 
descriptions, suitable for operating motors working well-pumps, air 
compressors, hydraulic accumulators, апа the like. There is also an 
interesting and novel arrangement of pressuré regulator, by means 
of which a motor can be started and stopped automatically accord- 
ing to tbe pressure in an enclosed tank. The operation is carried 
out by means of a contact disphragm maker and breaker, wbich 
excites or de-energises the operating eolenoid of the firm's standard 
solenoid starter. 'The other list gives particulars of electric lift 
controllers. The makers have fitted upwards of 200 separate instal- 
lations with the Schureman controllers. T'wo patterns of controllers 
are made, one for ordinary goods hoists, and the other for the best 
class of passenger elevator work. In each the design is such that 
the fewest possible number of parts is used consistent with 
efficiency and purely automatic working. 

The GENERAL Егество Oo., LTD., have issued a new list 
(No. X 1,060) of main switches, cut-outs, house service fuses, &с. 
Various improvements have been made from time to time chiefly to 
keep pace with tbe increasing demand for high voltage fittings, 
necessitating the re-designing of apparatus to comply with the Board 
of Trade requirements. In main switches several illustrations are 
given of Peel” and Adelphi“ switches for switchboard work. 
The long break is rapid in its action, and is arranged to allow 
of both contacts being broken simultaneously. The “ Peel " switches 
are listed from 30 up to 1,000 amperes, either single, double, or triple- 
pole, and are supplied with or without cut-out terminals. The 
change-over type range from 30 to 800 amperes, and are not provided 
with fuse terminals. Both types are constructed with strong 
dividing pieces of insulating material between the poles. 
Carbon breaks are fitted to any switch where desired. A 
new type of "Adelphi" switch has been specially designed 
to meet the requirements of motor. work. It is mounted 
in a strong cast-iron case with removable iron cover, which 
is plainly marked with “оп” and “off” positions. Two 
types of multiple switches are shown, viz, radial and rectangular, 
for regulating accumulator circuits and main resistances. The radial 
type is provided with a hand wheel. The rectangular type is con- 
structed with travelling contact brushes, which allow of uniform 
and smooth regulation from one contact to another. Shunt resist- 
ance regulating switches are also shown, and several types of house 
service fuses and main cut-outs. Amongst these is the Concentric,” 
for use on circuits where this system is in vogue. The Pedestal” 
type of cut-out is designed to ensure perfect and easy access for 
replacement of fuses, and has a clearance of 1 in. between the con- 
ducting parts and the frame, which is of cast-iron with hinged cover. 
The termiuals are mounted on porcelaia and can be supplied to take 
"Mordey " fuses. Two examples of main switchboard fuses are 
illustrated, vis, the Bobbin " and Arch type. These consist of 
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the well-known hollow china tube, witha lining of a patent fireproof 
composition. The fuse wires are clamped to solid gun-metal 
collars firmly fixed to the ends of the tube. Either type can be 
arranged to take a Mordey fuse in parallel. They are intended 
for circuits up to 500 volts, and are made to carry from 50 to 
400 amperes. Illustrations are also given of the “ Partridge " high- 
pressure fuse (10,000 volts) and several voltmeter switches and 
ammeter plugs. We understand that special care has been given 
to the quality of the slate used, it being of the best obtainable, 
without metallic veins and heavily enamelled. 


Dissolutions and Liquidations.— By order of the 
Court, meetings of the unsecared creditors and contributories of the 
Lanchester Engine Co. to consider a scheme of arrangement, are to 
be held on October llth at Birmingham. The scheme may be 
perused at the offices of the solicitors to the liquidator (Pinsent and 
Co., 6, Bennett’s Hill, Birmingham). 

The London Electrical Syndicate, Ltd., is winding up volun- 
tarily, with Mr. G. Pearson, of 196, Abbott Road, Poplar, as liqui- 
rd А new company is to be formed with the same title as the 
old. 

The Electrical Indicator Syndicate is winding up voluntarily, 
with Mr. Henry Breeze, 75, Aberdeen Road, Highbury Park, N., as 
liquidator. 

A meeting of the Clayton Engineering and Electrical Construc- 
tion Co. will be held at the Grand Hotel, Manchester, on November 
4th, to hear an account of the winding up from Mr. M. Whiteley, 
the liquidator. 

Messrs. A. О. Barfield, C. Н. Offord and F. C. Wilson (Offord, 
Wilson & Barfield, electrical engineers, Woodcock Street, Birming- 
ham), have dissolved partnership, so far as regards A. C. Barfield. 
Debts will be attended to by the remaining partners. 

On September 1st, Mr. Percy Mason, 64, Gresham Street, E. O., 
was appointed liqaidator, witha committee of inspection, of Shippey 
Bros., King Street, Cheapside. 

The partnership of the firm of Sutherland & Marcuson is dissolved 
as from September 30th, 1904, Mr. M. Sutherland having retired 
from the business and assigned his entire interest therein to Mr. 
Marcuson, by whom it wil now be carried on under the style 
of E. Marcuson." | 

A meeting of the Renewable Electric Lamp Co., Ltd., is to be 
held at 12, St. John's Lane, Liverpool, on November 5th, to hear an 
account of the winding-up from the liquidator, Mr. D. L. 
Chalmers. 

A meeting of the Electric Extension Co., Ltd., for a like ipurpose 
is to be held at the same address on the same date. Mr. C. E. 
Ruckley is liquidator. | 

Messrs. W. Fielder апа F. Н. Rees (Fielder & Rees, electrical 
engineers, Maidenhead Oourt, Aldersgate Street, E.O.) have 
dissolved partnership. Mr. Rees will continue the business under 
the old style. 

We have received the following letter respecting a notice in the 
last issue of the ELEoTRICAL REvinw:— . 

“Under the heading of Dissolutions and Liqaidations' on page 
586 of your current issue, we see that you state that the Bath 
Blectric Manufactaring Oo., Ltd., is winding up voluntarily for pur- 
poses of amalgamation with H. V. Kramer & Co., Ltd., of Bath, and 
Messrs. Drewett & Hood, of Bristol. Asthis matter has entirely 
fallen through, we shall be glad if you will kindly state in your next 
issue that we, Drewett & Hood, have no connection whatever with 
either of the above-mentioned firms, and that our business will be 
carried on at 26, Bath Btreet, Bristol, and 180, Fleet Street, London, 
as before; Mr. H. Drewett and Mr. T. Hood, being sole proprietors. 
—Dazwetr & Ноор, Н. Drewett, partner.” 

Our authority for the statement was a notice which appeared 
in the London Gazette for September 23rd, signed, Н. V. Kramer, 
liquidator.” The matter has presumably fallen through since the 
filing of this notice. 


Trinidite Bitumen.—The British Electrical Trade 
Supply and Bitumen Co., of 20, Bucklersbury, London, E. C., 
inform us that they have made arrangements with Mesers. Rumney 
and Rumney, 39, Victoria Street, Westminster, S. W., who will in 
future act as their agente for the sale of " Trinidite " brand refined 
Trinidad bitumen and box compound, and also for bitumen boilers, 
— pag materials supplied by the firm for solid system cable 
wo 


Book Notices.— Zhe Story of Wireless Telegraphy. By 
A. T. Story. London: George Newnes. 1904. Price 1s.—The 
author commences by reviewing briefly the various attempts which 
were made, in the early days of electric telegraphs, to transmit 
messages without wires (but not without conductors), the earliest 
of which were those of Prof. О. A. Steinbeil, of Munich, in 1838, 
and Prof. В. F. B. Morse, in 1842; a surprising number of experi- 
ments were made by different persons, some of which indicate that 
the experimenters were in possession of ideas far in advance of their 
times. The most successful of these depended upon the principle 
of electro-magnetic induction, and were therefore limited in range 
to comparatively short distances. Almost half the book is devoted 
to the description of such methods, which culminated in the develop- 
ment of wireless communication of this nature by Sir W. H. Preece 
aud his assistante. Herts, of course, receives due credit for his 
marvellous researches, based upon Maxwell's theories, and the 
introduction of the spark-gap, which sharply distinguishes the later 
systems of wireless telegraphy from those referred to above. The 
discovery of the coherer is attributed to Prof. Hughes, who, in 1879, 
practically anticipated not only this, bat even much of Herts's 
work. Unfortunately Hughes was discouraged by Prof. G. Stokes, 
who ascribed his successful wireless telegraphy to electro-magnetio 


induction, and he refrained from publishing an account ofihis work. 
Branly, Lodge, Righi, Popoff, and others, receive due honour for 
their pioneer work, while Marconi is credited with the combination 
of the different appliances thus made ready to his hand into a com- 
lete working system, and their improvement in detail. The 
ventions of Slaby, Braun, de Forest, Fessenden, and others, аге all 
dealt with more or less fully. The author is to be congratulated 
upon the very clear and entertaining etyle in which this little book 
is written, and upon the even-banded justice with which he 
impartially weighs the claims of rival inventors to priority. Like 
the incandescent lamp, the wireless telegraph is not the work of any 
one man, but is the fruit of many men's labours. The text and 
illustrations of the book are likewise creditable to the publisher. 

Centrifugal Pumps, Turbines and Water Motors. By C. H. Innes, 
M.A. 4th edition. Manchester: Technical Publishing Co. 1904. 
Price 4s. 6d. net.—This work is designed especially for the use of 
engineers, and includes a treatise on the theory and practice of 
hydraulics. It is generally well up to date, though only the Parsons 
type is described in the chapter on the “Steam Turbine.” The 
chapters on hydraulic theory are clearly written and well furnished 
with worked examples; moreover, they are interspersed between 
chapters on the actual ap в embodying the principles dis- 
cussed, a method of administration of theory “іп small doses," to 
quote the author, which he has always found to be the best. 
Numerous illustrations are provided, and though some of these are 
not remarkable for their clearness, they serve very well to indicate 
the constructional details and mode of operation of the machines to 
which they relate. Ventilating fans are included in the scope of 
the work, as, owing to the very slight difference of pressure on the 
two sides of the fan, the air acts practically as if it were incom- 
pressible, and the principles involved are the same as in the case of 
the centrifugal pump. Descriptions of important installations of 
the various types of machinery dealt with are given. The volume 
is well worthy of a place in the well-known series of technical 
hand-books issued by the publishers, and should prove very useful 
to practical engineers. 

The International Telegraph Convention and Service Regulations.— 
1903  Revision.—London: Electrician Printing and Publishin 
Co. 68. net.—This is the authorised English translation, an 
as we have already expressed our views on the pronounceable 
10-letter code word subject at various times, which was the most 
important question settled by the Conference, the necessity for 
further review becomes unnecessary. We are, however, led to 
ask whether the demand of the present day is satisfied with the 
Convention as it stands, Cable enterprise had not reached ita 
present extent when the first Convention was published, and the 
wording yet shows that the power is entirely in the hands of 
States, which decide upon rules affecting interests of Companies 
(with no power,as they cannot vote) beneficially or otherwise. 
There are many debateable points with regard to the extension 
of the Convention, such as the proteotion or destruction of cables 
in war time, and it is also an open point whether an arbitration ” 
(and perhaps “ penalty ”) clause could not usefully be added, as there 
appears to be no legal obligation for adherence to rules agreed to 
by the Governments, which have been suggested to them in some 
cases by companies who have signified their adherence officially or 
unofficially. As the Convention stands, any State (or Company) may 
observe, ignore it or withdraw; and a denunciation by a State as 
provided for by Article 20, nowadays, cannot but disturb, to some 
extent, the interests of other States or Companies. It would, there- 
fore appear that all Countries and Companies should adhere if the 
best results are to be obtained, and there is no doubt that this and a 
strong Convention would secare them. 

Handy Electrical Dictionary. By W. L. Weber. London: The 
Drake Book Agency.—This little book, according to the author, is 
“во clear and lucid in its definitions, and so comprehensive in its 
scope . . . . that it is not only an indispensable guide to the elec- 
trician . . . . but it is a work of the highest order of educational 
merit ...." Much more of the same order is found in the 
preface, and if it were justified by the contente, the work would be 
precious indeed. Unfortunately the “definitions” are too often 
merely approximate synonyms, and where real definitions are 
attempted they are generally meaningless. For example: " Composite 
Dynamo.—A dynamo of compound winding." “ Cycle.—Evente 
following in succession, recurring periodically, the reckoning of 
periodicity being taken from any moment of interruption to the 
next moment of occurrence.” White Heat.—That temperature 
of a heated body at which it glows with a white heat.” ''Kick.— 
A recoil" Track Bond.—Rail bond.” “Clutch for Arc Lamps.— 
A form of clatch for arc lamps to hold carbons.” 

We fail to see how such a work can be of use to anyone. 


„Lois Fondamentales de l'Electrochimie." By P. Th. Muller. 
Paris: Gauthier-Villars. Fr. 2.50 and Fr. 3. 

Fortschritte der Elektrotechnik." Edited by Dr. Karl Strecker. 
Siebzenater Jahrgang. Berlin: Julius Springer. M. 11. 

“ Science Abstracts,” Sections A—Physios; B—Electrical Engi- 
gineering. September 26th, 1904. London: E. & F. N. Spon, 
1s. 6d. each. 

“The Electric Furnacs.” By Henri Moissan. Translated by 
А.Т. de Mouilpied, B.8c. London: Edward Arnold. 10s. 6d. net. 

" Reflections Suggested by the New Theory of Matter,” being 
the Presidental address before the B.A. for the Advancement of 
Science, 1904, by the Rt. Hon. Arthur J. Balfour, М.Р. London: 
Longmans, Green & Co. 18. net. 

“Electric Lighting for the Inexperienced.” By Hubert Walter. 
London: Edward Arnold. 2s. net. 


(Continued on page 583.) 
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SOUTH LANCASHIRE TRAMWAYS. 


THE development of electric traction in this country has 
followed a course differing widely from that pursued in all 
other countries. Elsewhere, the matter has remained almost 
wholly in the hands of private undertakers, who, in virtue of 
their freedom from local and parochial limitations, have been 
able to embrace within the field of their operations not 
merely single cities, but whole groups of towns and villages, 
in many cases widely separated from one another. The 
advantages of such wide-spreading and homogeneous systems, 
whose organisation and management are concentrated in the 
hands of a single administrative staff, whose tracks are laid toa 
uniform gauge, and whose rolling stock is free to travel over 
any and every route at will, regardless of the utterly irre- 
levant and—from а business standpoint—meaningless 
boundaries of local authorities, need no demonstration to 
even the merest tyro in tramway matters. 

In the United Kingdom, however, thanks to the passion 
for keeping things in our own hands” which seems 
invariably to seize the average municipal representative, the 
favourable conditions outlined above have rarely been allowed 
to prevail. More often we find each small community pro- 
vided with its own small tramway system, designed not so 
much—if at all—to facilitate intercommunication between 
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down, and difficult to understand why they were ever sanc- 
tioned by the Board of Trade. 

However, we are not concerned so much with the disease 
at present as with the remedy. The only means by which 
these isolated and often petty systems could be made of use 
was by linking them up—so far as possible (one cannot 
link a 3 ft. 6 in. tramway with a standard gauge track)— 
into a comprehensive and extensive system. This cure, again, 
could only be applied by private enterprise. In the year 
1900, the South Lancashire Electric Traction and Power 
Co. was formed with an authorised sbare capital of £850,000 to 
carry out this purpose, and acquired the rights and property 
of two existing companies—the South Lancashire Tramways 
Co. and the Lancashire Light Railways Co. The Parlia- 
mentary powers thus obtained anthorised the construction of 
78 route miles of tramway, representing a total length of 
single track of 1054 miles. It will be seen, therefore, that 
the undertaking, when completed, will form one of the 
largest in the kingdom, while its importance as a means of 
providing intercommunication between the individaal towns 
situated within the most densely populated industrial area 
in this country may be gathered from the accompanying map 
of about 14 tramway systems, which are linked together by 
its agency—all these being of standard gauge, and including 
in their number the Liverpool, Manchester, Bolton, Bury, 
St. Helens, and Salford tramway systems. 


DiaGkRamM OF Tramway NETWORE IN THB Sours LAROASHIRE AREA. 


towns as for the purpose of carrying passengers from one 
part to another of the same town. 

. This, to begin with, is a preposterous view to take of the 
raison d tre of electric tramways. A certain amount of 
success may attend their working in towns of the first 
magnitude, but these form no exception to the rule that a 
tramway should provide for intercommunication—not merely 
for oscillation. Again, the number of administratione, and 
the cost thereof, increase almost in proportion to the number 
of separate undertakings, while the efficiency of their manage- 
ment necesearily takes an inverse trend. The tracks of 


adjoining systems are frequently of different gauges ; and, 


except in the rare event of reasonable over-running powers 
being agreed upon between the respective authorities whose 
gauges happen by good luck to be identical, the interchange 


of rolling stock—an absolutely essential condition to 
secure the best results for the travelling public—is 
impracticable. 


In no part of the country is this state of things more in 
evidence than in South Lancashire, where a large propor- 
tion of the existing tramway systems have gauges of 
4 ft. or 3 ft. 6 in., the remainder being of standard 
gauge; and many of them have systems comprising less than 
10 miles of route each, the average of 12 being, in fact, under 
5 miles. It is difficult to conceive what was in the minds 
of the projectors of these expensive toys when they were laid 


From the map it will aleo be seen that the South Lan- 
cashire Co.’s authorised system is not continuous, being 
interrupted by the St. Helens, Bolton, Farnworth and 
Radcliffe Tramways ; fortunately, all these happen to be 
of standard gauge, and arrangements have been made for 
running powers over most of them. 

Energy to drive the cars in some cages has to be purchased 
from the local authority, but the bulk of the power is gene- 
rated in the main power station at Atherton ; here generating 
plant of a total of 1,750 kw. capacity has been installed, 
part of which is of the two-phase type, supplying sub-stations 
at 7,500 volte, whilst the remainder generates direct current 
for the supply of the tramways in tbe vicinity of the works. 
Messrs. Kincaid, Waller, Manville & Dawson were the con- 
sulting engineers to the company, and carried out the whole 
of the preliminary surveys, besides laying out the tramways 
and designing the power plant. 

Mr. A. H. Gibbings was appointed engineer to the 
company in the first instance: on bis leaving to carry out 
the Stalybridge joint scheme, Mr. J. Б. Salter, the present 
chief engineer and manager, was appointed. The architect 
for all the buildings was Mr. H. A. Matear, of Liverpool. 

The station has been erected on a site of four acres in 
a fairly central position at Howe Bridge, Atherton ; the 
buildings have been laid out with a view to considerable 
extension at а later date, one end of the engine room and 
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boiler house having been closed for the present with galva- 
nised iron for this purpose. The boiler house lies side by 
side with the engine room, while the pumping and condenser 
plant is housed in two rooms at the permanent end of the 
buildings. The engine room із fully occupied with plant, 
but space is available in the boiler house for two additional 
boilers. 

The steam generating plant, of which we give a view on 
р. 580. consists of four Lancashire boilers, made by Messrs, Yates 
and Thom, each 38 ft. long x 8 ft. 6 in. in diameter, built 
for a working pressure of 160 Ibs. per sq. in. All the boilers 
are fitted with automatic stokers, three of which are of 
Whittaker’s patent sprinkling type and one of Messrs. 
Bennis’s latest patent pneumatic type, both kinds having 
self-cleaning fire bars. All the furnaces are arranged so that 


the addition of a similar fan at a future date. The chimney 
is of steel, 140 ft. in height, and 9 ft. 6 in. in diameter inside, 
and is lined throughout with firebrick. It was built by 
Messrs. Sir W. Arrol & Co. | MEM 
The feed water for make-up is derived from the town 
mains, and is stored in two cast-iron tanks, each containing 
10,000 gallons, carried on girders over the top of the pump 
room. The feed pumps, however, derive the bulk of their 
supply from a cast-iron hotwell, which receives the water 
from the condensing plant and the drain water from the 
steam ranges, and holds 1,500 gallons. The feed pumps 
are three in number, and are supplied with steam 
by means of a ring main, which also supplies the 
engines of the condensing plant. The pumps are of 
the vertical compound direct-acting type, made by Messrs. 
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hand-firing can be adopted if found necessary. The stokers 
are driven by two electric motors, either of which is capable 
of driving all the stokers, by means of a countershaft carried 
over the front of the boilers. 


J. P. Hall & Sons, of Peterborough, and are shown 
in one of our illustrations on p. 582. Euch pump is capable 
of delivering 3,000 gallons of water per hour to the boilers, 
at a speed of 15 double strokes per minute. The pumps 


| 


Mars ‘ENGINES: DRIVING Two 7,500-vonT 500-Kw. 2-PHASE ALTERNATORS, AND А 500-ку. Dynamo. 


A siding from an adjoining colliery, connected also with 
the L. & №. W. Railway, runs along the side of the boiler 
house. Coal is brought to the station in trucks, from which 
it is tipped on the stoking floor, and it is shovelled by hand 
into the hoppers of the automatic stokers. This is, however, a 
temporary arrangement; when the plant is extended, coal 
bunkers and conveyors will be: erected, for which due 
provision has been made in the design of the stanchions 
supporting the roof, and of a trench beneath the stoking 
floor which will serve as an ash tunnel. 

‚ А special feature of the installation consists in the use of 
induced draught, produced by means of a fan placed in the 
main flue, close to the base of the chimney. This is used at 
times of heavy load, the natural draught sufficing at 
other times. The fan is one of Messrs. Davidson and 
Co.’s “Sirocco” type, capable of dealing with the 
gases from six boilers, and is driven directly by a 
50-H.P. Dick, Kerr motor. Provision is made for cut- 
ting out the fan by means of dampers if desired, and for 


can draw from either section of the storage tank, and deliver 
into duplicate feed mains, one going direct to the boilers, 
the other first through an economiser. The pipes are of 
wrought-steel, with solid-drawn copper branches to the feed 
valves on the boilers. The exhaust steam from the pumps is 
carried into a copper coil inside one section of the storage 
tank, to heat the water before it enters the economiser. 

The latter is of Messrs. E. Green & Son’s latest type, and 
is fixed in the main flue at the back of the boilers ; it con- 
sists of three groups of 120 pipes each, connected together 
by copper expan-ion pipes. The scrapers are driven by an 
electric motor. By-passes are provided, both for the feed 
water, and for the products of combustion. 

Before entering the boilers, the feed water first passes 
through filters of Messrs. Rankine’s compound type, giving 
double filtration. These filters are provided in duplicate, and 
each is capable of dealing with 10,000 gallons of water per 
hour. Kennedy water meters are also provided, with by- 
passes to these and the filters respectively. 

F 
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The main steam pipes are arranged on the ring main iron frames. Тһе high pressure valves are of the 


principle, and consist of welded steel tubes with steel flanges 


screwed aud riveted 
on ; the main range 
is 10 in. in dia- 
meter, with 
branches 7 in. in 
diameter. The 
whole of the ring 
main is situated in 
the boiler house, 
the branches to the 
engines being taken 
through the wall, 
and is divided into 
sections by means 
of full-way valves. Л 
Three water верага- 
tors are provided 
for draining the 
ring main, each 
fitted with an 


a 


С | 


BOILERS AND MECHANICAL STOKERS. 


automatic trap; water catchers are also 
fitted on the branches to the engines, in 
the engine room. With the exception 
of the steel chimney, Messrs. Yates and 
Thom supplied the whole of the fore- 
going plant. 

The engine room is 125 ft. long 
x 60 ft. wide, with brick walls and a 
lantern roof ; it is lighted by skylights, 
with arc lamps for night use. It con- 
tains three 500-Kw. generating sets, and 
one of 250 KW., besides various 
auxiliary machines and the switch-gear. 

Two of the generators are two-phase 
alternators, supplied by Messrs. Witting 
Bros., who were the contractors for the 
whole of the generating plant ; these are 
of 500 KW. capacity each, at 7,500 
volts, 50 cycles per second, and run 
at 100 rp.m. Тһе third 500-Kw. 
machine, and the 250-Kw. machine, 
are direct current generators, compound- 
wound for 500—550 volts. The three 
large sets are driven by vertical two- 
crank compound engines, built by 
the Niirnberg Machine Works, the 
generators being mounted between the 


cranks. The cylinders are 25:6 and 33°5 in. in diameter, 
with a stroke of 33:5 in., and are carried on cast- 


250-KW. A.0.—D.0. MoTOR-GENERATOR. 


four-seated lift type, and the low pressure of the Corliss 


type. The normal 
steam pressure is 
155 lbs. per sq. in. 
at the stop valve, 
and the engines as 
well as the gene- 
rators are capable 
of giving a con- 
tinuous output of 
500 KW.; an over- 
load of 25 per cent. 
for two hours, and 
a 50 per cent. over- 
load . momentarily. 

„ All the working 
| parts of the engines 

are enclosed where 

necessary to prevent 

splashing of oil, 

forced lubrication 
at 20 lbs. per aq. in. being used for 
the working parts, with oil pumps 
worked by eccentrics on the top 
gallery; the oil is collected and filtered 
in the bedplate before being used again. 
The crankshafts, of Siemens-Martin 
steel, are 10°5 in. in diameter at 
the b2arings, and 15°75 in. in the hub 
of the magnet wheel. The upper plat- 
forms of all the engines are coupled 
together by galleries to facilitate access 
from one to the other. There is no 
superheat, but the cylinders are jacketed, 
апа the receiver is provided with live 
steam reheater coils. 

The alternators are of Messrs. Witting's 
standard type, with stationary arma- 
tures. The magnet fly-wheel is exce 
tionally heavy, on account of the 
fluctuating load, and to secure the 
necessary uniformity of rotation for 
parallel running—the cyclic irregu-. 
larity being 1 : 300. Sixty magnet 
poles are bolted to the circumference 
of the wheel. The armature frame 
consists of two iron castings, in 
which jare fixed the armature stamp- 
ings; the slots in the: latter are partially 


CONDENSING PLANT. 


closed at the inner surface. The two-phase windings are 
arranged in two series with non-overlapping coils, insulated. 
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with stout micanite tubes. The exciters are driven by ropes 
from pulleys bolted to the fly-wheels. 

The 500-K w. dynamo is also of Messrs, Witting’s standard 
type, with cast-steel magnet frame, to which. the 12 steel 
poles are bolted. The armature spider is bolted at the 
‘circumference to the fly-wheel,- which weighs 15°tons, The 
generator works 
with sparkless com- 
mutation from no 
load to full load 
with fixed brush 
position. A switch 
pillar is provided 
close to the dy- 
namo, with which 
the series winding 
can be cut out 
when the dynamo 
is to be used as 
a shunt-wound 
machine in con- 
junction with the 


battery. 
The steam con- 
sumption guaran- 


teed for each of 
the large engines 
was 17:6 lbs. per E. H. P.-hour at full load, with 155 Ibs. pres- 
sure at the stop valve, dry steam, and a vacuum of 25 in. of 
mercury; the actual tests resulted in an average of 16°69 lbs. 

The smaller set consists of a 250-Kw. 12-pole dynamo, 
driven at 150 r.p.m. by a compound engine, generally similar 
to those above described. and fitted with a 5-ton fly-wheel. 


Тнуву REVERSIBLE Мотов-Воозтев. 


^ The whole of the Steam piping, condensing plant, and 
cooling tower formed part of Mesars. Witting Bros.’ contract 


also. Theexhanst pipes are fixed in the basement and covered 


with chequer plates, behind the engines, and are carried to the 
condenser house at the end of the building, where there are 
two condensing sets of Messra, Cole, Marchent & Morley's 
manufacture, each 
capable of deal- 
ing with 19, 000 
lbs. of steam 
per hour. Space 
i8 available for 
a third set of 
plant. As shown 
in our illustra- 
tion (р. 580), 
surface соп- 
densers are used, 
with Edwards 
air pumps апа 
reciprocating сіг- 
culating pumps, 
driven by steam. 
An atmospheric 
exhaust ріре, 
with automatic 
relief valve, has 
been provided. The exhaust pipes are in the form 
of a ring, so that any engine can exhaust to atmos- 
phere while the rest are condensing. The steam passes 
to the condensers through а baffle-plate oil separator, 
the oil from which is raised to a wrought-iron tank 
by means of a small pump driven from the crankshaft 


View or EN NR Room, SHOWING AUXILIARY BETS. 


The cylinders are 19 and 30:8 in. in diameter, with a stroke 
of 25:6 in., and the shaft is 8 in. in diameter at the thickest 
part. The steam consumption guaranteed per KW.-hour 
amounts to 25:5 Ibs. at full load, under normal conditions of 
working. The high-preasnre valves of this engine are of the 
balanced piston type. 


of the main pumps; а pump is also provided for lifting the 
air-pump discharge to the hotwell. 

A hand-operated 5-ton crane was supplied by Messrs. 
Witting Bros. for the condenser house. 

Outside the condenser house, a large cooling tower has 


been erected by the Klein Engineering Co., of Manchester. 
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This tower is of extra large dimensions, to provide for exten- There are several auxiliary motor-driven sets in the 
sions of the steam plant, and the lower part is specially engine room. Chief of these is a 250-Kw. motor-generator, 
arranged to permit of the installation of fans when the output of which we give a separate view; this provides a useful link 
becomes too great to be dealt with by natural draught. The between the a.c. and p.c. plant, being run either as а syn- 

| chronous А.С. motor driving а compound dynamo, or as а 
| | D.C. motor driving a two-phase generator. The alternator, 
like the larger sets, takes 7,500 volta on the stator windings 
without transformation. The set runs at 300 r.p.m., and con- 
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sists of two standard machines coupled together by means of a 

Zodel flexible coupling. The 8-pole dynamo is similar to the 
| steam-driven machines, and is provided with the like switch 
tank below the tower is also of extra large capacity, to permit pillar. By means of this set it is possible to supply both 
of running one generating set condensing without circulating А.с. and P. C. on light loads, with only one main generator 
the water when the load is small. The tower ів 70-ft..in running. 


height, and is capable of cooling 176,000 gallons of water There is a 56-Kw. ше feeder -booster, driven by а D. C. 
per hour to 82° F. motor at 550 r. p. m., the two being mounted on a common 
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Mam SwITCHBOABDS. 


In the engine room there is а 35-ton Witting Bros.“ bedplate; this machine appears in the foreground of our 
electrically-driven three-motor crane, spanning 60 ft.; this illustration on р. 581. The generator gives the full output 
has been tested with a load of 47 tons in the centre, the at 40 volte, the pressure rising uniformly with the current 
resulting deflection being only 4 in. from zero. There аге also two 8-kw. negative feeder motor- 
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boosters, and one of 10 Kw., besides а small portable milking 
booster. 

There remains the 40-xw. battery booster, which is of the 
reversible type, and automatically charges and discharges the 
battery in such a way as to keep the bus-bar voltage constant. 
The armature is in series with the battery circuit, while the 
field magnet excitation is controlled by a special device, which 
together with the booster is of Mr. Thury's invention. The 
regulator is mounted on the switchboard gallery, апа is driven 
by a small motor. The electro-magnetic regulating device acts 
directly on two pawls, right and left handed, which are kept 
in oscillation by the motor, and actuate & ratchet wheel 
which is connected with a regulating rheostat. A diagram 
of the connections is given on p. 582. The apparatus can 
be adjusted by hand by means of a rheostat to give any 
desired degree of boosting, while at work, so that the ratio 
of charge to discharge of the battery can be regulated, whilst 
the voltage regulation is entirely automatic. The Thury 
booster gives 240 amperes at 130 volts when charging, and 
576 amperes at 70 volts when discharging. 

It should here be noted that when the battery is in use, 
the generators are used as shunt-wound machines, the Thury 

regulator preserving constant voltage at the bus-bars; the 
56-K w. positive feeder booster then carries the whole of the 
D.C. station load through its field and armature, thus ** com- 
pounding " the whole of the plant. 


The battery, which is housed in a room adjoining the - 


engine room, consists of 240 Tudor cells, capable of giving 
1,500 amperes for a short time at 500 volts; the normal rate 
of discharge is 920 amperes for one hour, or 265 amperes 
for six hours, It will be seen that the battery in exceptionally 
large, a feature in which, as a rule, our British traction 
power stations are lamentably behind Continental practice. 
The usual proceeding is to put in a battery of quite in- 
adequate dimensions, and to treat it as the ugly duckling, 
with a less happy sequel than in the case of the nursery tale. 
A large battery, well housed (all the cells in one tier, as in 
this case) in a well-lighted room, and well cared for, together 
with a reversible booster (but no end cells) is a most valuable 


adjunct to a power station of any kind, but especially so to a 


traction station; and ‘the smaller the station, the more 
necessary is the battery. 

The switchgear is wholly of the Ferranti type, and is 
mounted on a raised platform along one side of the engine 
room. It consists of two sections, А.С. and р.о. (вее p. 582). 
The former comprises two generator panels, two motor- 
generator panels, and three feeder panels, All of the А.с. 
gear is adapted for the extra high pressure of 7,500 volta, the 
latest pattern of Ferranti switches and fuses being employed. 
Cast-iron boxes have been substituted for the earthenware 
oil tanks formerly used for the switches, and the latter 
break at 13 contacts in series. Each phase has a separate 
switch, the handles being coupled together. 

There is only one set of bus-bars, to which the generator 
leads are connected through fuses, switches and ammeters. 
One pole and one of the bus-bars of each phase is earthed. 
At present one of the motor-generator panels is used for the 
mains-charging. gear. Of the feeders, one goes to the 
Atherton Urban District Council’s sub-station, giving a 
supply in bulk for lighting and power, while two others 
supply the sub-stations on the South Lancashire Electric 
Traction and Power Co.’s tramways system. Integrating 
wattmeters and Everett-Edgcumbe synchronisers (in dupli- 
cate) are provided. Ammeters are also provided on the 
feeders, as well as voltmeters. The energy supplied to the 
motor-generator is separately metered. 

The р.с. section of the switchgear із, of course, of the 
low-pressure type. Three exciter panels are provided on the 
left hand of the board, of which two are in use; the exciters 
feed into bus-bars through switches and fuses, and are 
equipped with voltmeters and ammeters. Next come the 
steam-driven generator panels, which are provided with main 
switches and reverse current cut- outs, field magnet switches 
and ammeters. The motor-generator is provided with a 
starting resistance and switch, and is protected by a fuse and 
a maximum current cut-out. The ammeter has a centre-zero 
dial. The battery and Thury booster are equipped with 
change-over switchgear, so that the booster can be cut out 
and the battery connected directly with the line, if neces- 
вагу ; the battery circuit also contains a maximum cat-out, 


main switch, centre-zero ammeter, voltmeter, and two watt- 
hour-meters for charge and discharge respectively. 

The booster panel carries a motor starter in addition to 
the usual switchgear. The motor panels of the small boos- 
ters follow, and then come the negative booster panels 
themselves. Each of these is equipped with a change-over 
switch, to cat the booster in or out of the feeder circuits. 
The fields are in series with the positive feeders, with similar 
change-over switches. The armatures are protected by fuses, 
and ammeters are provided. 

The station lighting and power panels come next, followed 
by the 56-Kw. booster panel. An automatic change-over 
switch is provided to cut this machine iu or out, and a reverse 
current cat-out is included in the circuit of the booster. 
The remainder of the panels are devoted to the main ammeter, 
voltmeter and watt-hour-meter, lightning arresters, and the 
positive traction feeders. | 

The engineer's offices open on to the switchboard gallery, 
thus giving immediate access to and view of ali parte of the 
engine room ; the drawing office and clerical staffs are also 
provided for in the building. 

(To be concluded.) 
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BUSINESS NOTES. 


(Continued from page 577.) 


Electric Sign Flasher.— Mr. F. J. Down, of 6, 7 and 8, 
Cratched Friars, E.C., sends us particulars of the patent sign 
flasher illustrated herewith. This is suitable for flashing lamps on 


ELECTRIO Bran FLASHER. 


and off in single letters and entire words, for giving changing colour 
effecta, for script lettor signs, for electric flags, producing a waving 
effect, and so on. The saving in energy compared with steady 
burning lights is said to be 40 per cent. to 60 per cent. 


Workshop Gauges.—We have received from the Newall 
Engineering Co., who have recently opened new works at Atherton's 
Quay, Warrington, a pamphlet descriptive of the limit gauges and 
measuring machines made by them. The company publish a 
pamphlet aleo containing tables and allowances for various classes of 
fits. It is because of the great variety -of fits that are necessary in 
every works that the system of limit gauge working has been so 
difficult to introduce. The attempt to thrust solid limit gauges 
with their attendant expense upon manufacturing engineers failed. 

ly on expense account, and partly for other reasons connected 
with the difficulties in making gauges that would not change. The 
Newall Co. perfected their system, which employs adjustable gauges 
and cuts down the expense of a full Hold Apis to а low figure, as 
well as practically making the gauge everlasting. With a Newall 
adjustable limit gauge any variety of fit can be worked. The 
Newall Co. have added a small but useful improvement in the shape 
of а series of class buttons, which are screwed into holes provided 
in the gauge frame to indicate the special variety of fit to which the 
gauge isset. These buttons are fixed to the gauge by the setter in 
the tool room. ^ | 


Educational Notices.—In connection with the Glasgow 
and West of Scotland Technical College, special courses in the 
department of electrical engineering have been introduced for the 
winter session. Mr. W. W. Lackie, M.LE.E., of the Corporation 
Electricity Department, is to deliver a course of 10 lectures on 
“Electric Wiring and Fittings.” A practical course on the Con- 
struction, Adjustment, and Finish of Electrical Measuring Instru- 
ments is to be conducted by Mr. John M. Hossack, while a special 
oourse of four lectures on the ''Design and Construction of Slow- 
speed Engines for Electric Ligbting and Traction Purposes" will be 
given by Mr. A. Marshall Downie, of Messrs. D. Stewart & Oo. 
(1902), Ltd. 


For Sale.—On October 13th, Messrs. Fuller, Horsey, 
Sons & Cassell will offer for sale by auction at King's Cross, certain 
plant and machinery, electrio lampe, wires, and fittings, the property 
of the Electric Lighting Boards, Ltd. (in liquidation). Some par- 
ticulars appear among our advertisements to-day. . 
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Bankruptcy Proceedings. — October 18th is the last 
date for receiving proofs (L. Hugh Jones, official receiver, Crypt 
Chambers, Eastergate Row, Chester) in respect of an intended 
dividend in re F. W. Parkes and Edward Sadlier (Parkes & Badlier, 
electrical engineers and fitters, Colwyn Bay). 


Trade Announcements.—Messrs. John Davis & Son 
(Derby), Ltd., have removed their London offices from 26, Victoria 
Street, Westminster, S. W., to Camomile Street Chambers, London, 
Е.С. 

The Pfluger Accumulator Works announce that, owing to 
increased business, they have decided to establish a factory at 
141, Much Park Street, Coventry. They bave further acquired 
commodious offices at Albany Buildings, 39, Victoria Street, West- 
minster, S. W., for use of their engineering department, and all 
inquiries for accumulators for lighting, power, &c., should be sent 
there in future. | i 

Meeers. Pickering & Co., of 95/101, Broughton Street, Edinburgh, 
have been appointed agents in Scotland for Messrs. E. P. Allam 
aud Co., for ironclad switches, starters, cut-outs, &». 


The Transvaal.—The value of the imports into the 
Transvaal of electric cable, wire, and fittings during the six months 
ending witb June last is returned at £38,000, as contrasted with only 
£34,000 in the corresponding half of 1903. 


German Imports and Exports of Electrical 
Machinery.—No less than 728 tons of foreign electrical machinery 
were imported into Germany during the seven months ending with 
July last, as compared with only 451 tons in the corresponding 
period of last year. There has also been an increase in the exports 
of German electrical machinery—from 7,541 tons in the first seven 
mones of 1903, to 7,688 tons in the seven months ending with July 

ast. ; 


City of Buenos Ayres Tramways Co.— In the 
Vacation Court on Wednesday, before Mr. Justice Warrington, 
application was made by the City of Buenos Ayres Tramways Co., 
Ltd., and its liquidators, for the sanction of the Court to a scheme 
of arrangement under the Act of 1870. Counsel stated that after a 
sale to the Anglo-Argentine Tramways Co. had been effected, the 
petitioning company would band over to the new company to be 
formed under the scheme, certain property, an annual payment to 
be made by the Anglo-Argentine Co. 

Mr. Justice Warrington presumed the debenture-holders would 
obtain some substantial security in place of the present debeutures. 

Counsel said the debentures would be secured by a floating charge 
on the whole undertaking of the Anglo-Argentine Oo. The com- 
panies owned rival systems of tramways, and the present arrange- 
ment was to enable the Buenos Ayres Co.'s lines to be electrified 
when the two systems would be worked together. 

His Lordship sanctioned the scheme, subject to certain formalities 
being carried out. 


LIGHTING AND POWER NOTES. 


Arnside.—The P.C. has had under consideration the 
question of lighting the parish by electricity, and & poll is to be 
taken on the gas and electric lighting schemes submitted. 


Aston Manor.—The Electricity Committee has decided 
to alter its rates to consumers as follows: — Flat rate of 4d. per unit, 
or alternatively а rate of 63. per unit between the hours of 6 and 
AD instead of 7 to 9 p.m. as formerly, and 14d. per unit any 
other time. 


Basingstoke,—4A L. G. B. inquiry was held recently into 
the application of the T.C. for sanction to borrow £16,450 for E.L. 
purposes. The prov. order is to be leased to a company. 


Beckenham.— In regard to the Council's claim to the 
right of purchase of the Crystal Palace District E.L. Co.’s under- 
taking within ite district, the formal claim of the company 
bas now been received by the Council, amounting to £7,898, and is 
to be reported upon by an expert. 


Biddulph.—The U.D.C. is in communication with the 
North-Western Electricity and Power Gas Co. relative toa supply of 
energy for E.L. 


Chorley.—The T.C. has resolved to transfer its E.L. 
order to а company proposed to be formed by Mr. О. Hanson, on 
pay ment of £384, together with one-half the cost that may be incurred 
in the transfer. 


Dartford.—The B. of T. has refused the application of 
the U.D.C. for a license permitting it to supply energy to Wilming- 
ton, which is outside the town. 


Derby.—The E.L. Committee of the T.C. has recom- 
mended a reduction in the price of energy under the sliding scale 
system, from 5d. per unit to 42d. as from October 1st. 


Durham.—A conference was held recently in the Miners’ 
Hall to consider the advisability of а county scheme of electricity 
supply, to be owned by the County Council or jointly with other 
authorities. A resolution was adopted urging upon local bodies and 
U.D.C's. to withhold their support from any private schemes pending 
the development of a publie scheme for the county, - 


Fenton.—The U.D.C. has resolved to take steps to 
obtain a further extension of time to exercise the powers obtained 
under the E L. order of 1899. It has also been decided to obtain 
ery in bulk from the North-Western Electricity and Power 

as Co. 


Germany.—A municipal electric lighting works is to be 
established in the town of Gorlits. 


Halifax.—The electrical engineer, Mr. Wm. Rogerson, 
has been appointed to interview Mr. A. P. Trotter, electrical 
adviser to the B. of T., respecting the supply of energy to quarries 
for stone working purposes. 


Handsworth.—The B. of T. has revoked the E. L. order, 
1901, as from Beptember 29th. 


Ingleton.— The P.C. has again accepted the tender of 
the local E.L. Co. for public lighting at £55 per annum. There are 
33 32-c.P. lamps. 


Leeds.—On 27th ult. a L.G.B. inquiry was held into 
the application of the City Corporation for sanction to borrow 
£100,000 for electric lighting purposes. The number of consumers 
for lighting in September, 1898, amounted to 770, and in March 
last, 3,618; for power in 1898, 6 increasiag to 376 in the same 
period; the number of equivalent 36-watt lamps connected in 1893 
amounted to 65,328, and in March this year, 307,849. 


Little Lever.—After considering the application of the 
Lancashire Electric Power Co. for power to supply energy in the 
district, the U.D.C. has decided to apply for a prov. order. 


London, — METROroLITAN AsyLuMS Boarp., — The 
Training Ship Coromittee has reported on the question of vibration 


` and noise in connection with the installation о? an E.L. plant on 


its new ship. The naval architects etate that in two new steamers 
they have lately titted eleotrio plant, one being fitted with two seta 
of reciprocating engines, and the other with two steam turbo- 
generators, and the results obtained are not favourable to turbines. 
The latter are free from vibration, but the high at which 
they are driven creates a disagreeable noise, which can be heard a 
considerable distance; on the other hand, the reciprocating engines 
run without either noise or appreciable vibration. Under the circum- 
stances and at the suggestion of its engineer, the Board has decided 
to adopt reciprocating engines, and Messrs. Vickers, Воп & Maxim 
have been instructed in this direction. 

BzERMONDSEY.—The laying of the cables through the Surrey and 
Lavender Docks has now been completed. The consulting engineers 
for the work have informed the B.C. that the natural difficulties 
encountered in locks with the feeder cables were increased by the 
attitude ofthe dock company’sengineer. When the plans were pre- 
pared certain information was supplied by the dock company which 
was subsequently found to be inaccurate, so that very considerable 
alterations from the original proposals were found necessary. Asa 
result, although the original contract price with the British Insu- 
lated and Helsby Cables, Ltd., was £670, the actual cost of the 
work had amonnted to no less than £2,644. The erection of the 
second generating set is now completed and running, The two 
coal-fired boilers have been tested and found satisfactory, and the 
erection of the buokers and conveyor is to be commenced at once. 
The whole of the public lighting for Rotherbithe is now completed. 

Srzpney—The В.О. has decided to apply to the L.C.C. for an 
instalment of £20,000 of the loan already sanctioned. 

MARYLERONE.—The building of the new generating station for 
the B.C. at St. John's Wood is to be commenced immediately. А 


Milford-on-Sea.—The result of the eight months’ work- 
ing of the Electric Supply Co.'s undertaking, ended Jane 30th last, 
isa balance of £85. A dividend of 1§ per cent. was paid, and £30 
carried to depreciation account. The revenue amounted to £205, 
and the expenditure to £120. The amount of subscribed capital is 
£4,952, and the expenditure to date, £4,748, bat, in order to make 
necessary additions to the plant, it has been decided to increase the 
ar by another £2,000. The number of lamps connected amounta 
to 1,740. 


Pudsey.—The T.C. has entered into an agreement with 
the Yorkshire Electric Power Oo. for а supply of electricity for a 
term of 15 years. The price is not to exceed 1:8d. per unit for a 
period of three years, and at the end of 10 years the Council may 
ask for a reduction in price. These termsare said to be much more 
favourable than those offered by the Leeds Corporation. 


Ravensthorpe.—The U.D.C. has decided to apply to 
the B. of T. for a prov. order for E. L. 


Rochdale.—The Corporation was approached a short 
time ago by the Littleborough U.D.O. with a view to the Little- 
borough E.L. order being transferred to it. The Corporation has now 
resolved not to take over the order, but it agrees to supply the 
Littleborough U.D. with electricity at a price that would allow 
of a slight margin of profit to Rochdale. 


South Staffordshire.—In the annual report of the 
South Staffordshire Mines Drainage Commissioners just issued, it 
is stated tbat the new works and plant put down for the drainage 
of tbe mines during the year included the purchasing and i 
of electric motors and pumps at Hopyards, Bentley, New Priestfield, 
Bailey's East and West, Ocker Hill, Ghost, Leabrook, and Blakeley 
Wood. All these are worked by energy supplied by the Midland 
Electric Corporation, but some were so far away from the mains 
that the Commissioners had to obtain wayleaves and erect overhead 
wites to conduct the power to the motors. There are now 10 of 
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these electrically-driven pumps installed, all starting and ing 
automatically. шш: 


Swansea.—Through a breakdown which occurred on 
the morning of September 29th in one of the main feeders, the electric 
supply was interrupted for about two hours. 


Walthamstow.—4A IL. G. B. inquiry was held lust week 
into the application of the U.D.C. to borrow £64,224 for the E.L. 
undertaking. Of thie amount, £17,850 was in respect to expendi- 
ture with the sanction of the Board, and the balance is intended to 
provide extensions to the mains and additional plant at tbe gene- 
rating station for providing energy for traction purposes. 


Wednesbury.—Owing to the demand for energy, mains 
extensions in Walsall Street and Holybead Road are recommended 
by the Ligbting Committee. The Town Hall and other public 
buildings are to be lighted by electricity at a cost of £465. 


West Bromwich.—The sanction of the L.G.B. bus been 
obtained for a loan of £1,300 for an extension of tbe electric mains 
down Spon Lane. 


Weymouth.— The plant installed at the Corporation 
electricity works just recently erected, comprises three Lancashire 
boilers, four generating sete, each of 120 H. P., and two of 200 H.P. 
esch. In all, about 64 miles of feeders and distributors have been 
laid. The lighting of the Esplanade, from the pier and on to the 
boundary of the borough on the Dorchester Road, will include 40 
arcs, each of 800 oP., the remainder of the streets being lit by 
means of 200 Nernst lamps of from 40 to 150 ОР. each. 


Wood Green.—At a recent meeting of the U. D. C. the 
refusal of the L. G. B. to sanction an E. L. loan of £43,000 was dis- 
cussed. Both the Board and its inspector were vigorously attacked, 
and accused of political bias, and it was considered unfair to permit 
the opposition to bave full play. A resolution was passed that the 
Council adhere (о its decision to obtain a municipal supply of elec- 
tricity, and the Electrical Committee has been instructed to consider 
and report upon the situation. 


Woolwich.— A meeting of the Eltham ratepayers was 
held recently, ard a resolution patsed protesting against the B.C.’s 
decision to extend the E.L. to the district. The Electricity Com- 
mittee of the B. C., «n a report by the electrical engineer, recom- 
mended the Council to expend a provisional sum of £3,644 for 
buildings and sites for three sub-stations to be located at Shooter’s 
Hill, Eltham, and Lee Green respectively. 


TRAMWAY AND RAILWAY NOTES. 


Aston Manor.—The arbitrator's (Mr. Robert Green) 
award and report on the purchase price to be paid by the Corpora- 
tion to the City of Birmingham Tramways Co., Ltd., for the tram- 
ways within the borough boundary, was to come before the Council 
on the 5th inst, for ratification. Hie award is £26,045. Тһе 
Council is to pay 4 per cent. on this sum per annum from Janvary 
16,1904, and take the profite from the working of the undertaking 
from that date, the company meanwhile carrying on the working. 


Beckenham.—The U.D.C. this week sealed a draft 
agreement with tbe B. E. T. Co. by which the latter agrees to give as 
security £10,000 debentures for the due performance of its con- 
tract with the Beckenham Council in connection with tbe con- 
struction and leasing of a tramway extension only 11 miles long. 


Belfast.—The Tramway Committee last week unanimously 
decided that it should be a condition that all goods in the specifica- 
tions in connection with the new tramways should be of British 
manufacture. 


Birmincham.— The construction of the permanent way 
for the Corporation tramways may be fairly stated to break previous 
records for high speed work. It was an essential condition of the 
contract that the system should be tee Taare in a short space of 
time, and when one remembers that the line traverses the centre of 
the icity where the traffic is unusually heavy, it was highly im- 
portant that interference to the streets should be reduced to a 
minimum. The contractors were set no easy problem, however, for 
in addition to completing the work quickly, they had to preserve a 
portion of the road intact, not only for ordinary vehicular traffic, 
but also for a complete tramway line over which the steam cars could 
continue a service. How dense was the tramway traffic alone may 
be gauged from the fact tbat ор occasions no fewer tban 1,000 «ars 
per day bave been known to passa given spot. Notwithstanding the 
many difficulties however, Messrs. Dick, Kerr & Co. have completed 
the work, comprising 9,820 lineal yds. single-track, and 11 junctions. 
with 20,000 sq. yds. of new paving outside the tramways iu twelve 
weeks, In order to secure this, the work for several weeks was 
completed at the rate of over 2,300 yds. per week, a remarkable per- 
formance, having regard to the exceptional difficulties met with in 
maintaining and executing same and working on crowded thorough- 
fares. 


Bury.—At a meeting of the Tramways Committee last 
week some important extensions of the borough tramway system 
were decided upon. It was reported that the Bolton Corporation 
desired the coupling up of the Bolton and Bury systems ; and, upon 
consideration of the proposal, it was resolved to recommend the 


' 


Borough Council, through its Parliamentary Committee, to promote 
a Bill authorising an extension of the existing lines in Bolton Road 
as far as the boundary of Bury with the township of Ainsworth. 
This will leave Radcliffe and Bolton to construct the intervening 
short length between Bary and Bolton, and thus couple up Bury 
and Radcliffe by tramway communication with Liverpool. The 
Bury Committee has also decided to seek powers to extend other 
sections of its system in the Heywood and Ramsbottom direc- 
tions. The Parliamentary Committee of the Town Council has 
since met and given the requisite instructions to the town clerk to 
prepare a Bill for presentation to Parliament. 


Caleutta.—The Indian Daily News says that the 
Calcutta Tramways Co. has applied to the Calcutta Corporation for 
a renewal of its agreement of November 20th, 1899, for a period of 
not less tban 20 years, and as the company is about to embark on a 
very considerable expenditure with a view to improving the service 
generally, it is not apprehended that there will be any serious 
objection to the request. ‘Profiting by past experience, the 
Tramways Co. is correcting mistakes both in stock and personnel, 
and the service promises at no late date to be the most efficient in 
ihe East." 


Derby.— Quoting a Corporation report, the Sheffield Daily 
Telegraph says :—" The penalty incurred by J. G. White & Co., Ltd., 
contractors for the construction of the electric tramways, by reason 
of the works not having been completed within the prescribed time, 
is £28,032. The Finance Committee has informed the Tramways 
Committee that no further certificates of J. G. White & Oo., Ltd., 
will be honoured until accounts between the contractors and the 
Corporation have been adjusted." : 

On the lines now working in Derby, the receipts for the eight 
weeks ending Beptember 24th were £5,869, an increase over the 
corresponding period of last year of £2,202. The Tramways Com- 
mittee of the T.C. have been considering the question of establishing 
an insurance fund against third party risks, and they have decided, 
subject to the approval of the Council, to place а sum of £1,000 
from the prc ceeds of the accumulated revenue of the tramways, to 
the credit of a reserve fund, and also to contribute to such fund £10 
in respect of each car per annum. 


Glasgow.—The general manager has reported tbat the 
cross-connecting route from Btalcroes Ferry (Finnieston) to 


Leppochbill Road was opened on 14th ult, and that the extension 


in Clydebank from the present terminus to the canal at Dalmuir 
would be ready for inspection by the Board of Trade on 
27th inst. А 

The Tramways Committee has agreed to recommend that the 
proposed tramwav No. 10 from Springburn Road up Balgray 
Road to Belmont Road vid Springburn Park be included in the next 
provisional order promoted by the Corporation. 

In the course of a report on the earnings of tramway routes 
extending beyond the city boundaries, the Corporation tramways 
manager pointe out that on those routes which have one or both 
termini outside the city bounds, the average revenue works out at 
10°74d. per car-mile; and by taking the earnings on those routes 
which may be termed city routes, the average revenue for the year 
works out at 10 51d. per car-mile. Outside routes, therefore, from 
end to end give an average of about 1d. per ear-mile more revenue 
than tbe inside routes. In addition to the increased earning power 
of the outside routes, it is noted that the expenre of working these 
routes is much less than that of the inside routes, while the cost of 
power is lower per car-mile outside than inside. The traffic expenses 
are very much lese per car-mile, as the speed is greater outside than 
inside the city, while the total saving in working expenses on the 
portion of a route lying in tbe central area, compared to those of 
tbe central area, is about 39 per cent. 


Handsworth, — At а meeting of the U.D.C., on 
Friday in last week, the Tramways .Committee presented a report 
in reference to the difficulty with the South Staffordshire Tramways 

) Co., in regard to the running of tbe trams over the portion 
of the route between the West Bromwich boundary and the New 
Inns. All the points in dispute baving been amicably settled, the 
lease of the Council's tramway in Holyhead Road to the company 
was signed and sealed. Ав а result the cars commenced running 
tbe following day. 


Lancaster.— On September 29th, while an electric car 
was ascending the steep gradient on the Park route in Bowerham Road, 
which is equal to 1 in 10, the driver felt that the wheels were not 
gripping the rails. He applied sand, but the ear began to slip back- 
wards, and the hand-brake had no effect. Releasing the hand-brake, 
he applied the magnetic brake, but the tram gained impetus down the 
hill, and further difficulty ensued by the trolley arm breaking 
through collision with a bracket-arm. The conductor had aecended 
the staircase of the car to keep the trolley arm in position, and 
while he was absent from the platform a woman passenger jum 
from the car. Her dress was caught, and she was dragged under- 
neath the car, and pinned between toe axle-bar and the cow-catcher. 
The car was brought to a standstill after she bad been dragged 
70 yards. Death is reported to have been instantaneous. The fact 
that the car got ont of control is attributed to the track becoming 
slippy through leaves beiog burnt as cars passed over, and leaving a 
greasy substance. 


Leeds.— It is reported that the passenger service between 
Leeds and the Rothwell district, on the East and West Yorkshire 
Union Railway, hae been stopped. The stoppage of the service is 
attributed mainly to the development of the electric tram system. 
There hádibeen:;a 1006:а the rate of 4200 per month. р 
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London.—The Pall Mall Gazette says that on the evening 
of September 29th а boy was trundling ап iron hoop along one of 
the L.C.C. conduit routes, when it suddenly disappeared into the 
conduit. ‘Instantly there was a blinding flash, and the boy 
was seen to have fallen in the very centre of а spluttering circle of 
flashes that illuminated the road way and buildings for a considerable 
distance. Fortunately, the boy, in falling, bad not come in actual 
contact with the hoop, and he scrambled away from it apparently 
more frightened than hurt. There was some delay in removing the 
obstruction, and tbe police drew а cordon round the dangerous 
object until the proper non-conducting appliances arrived." 


Paisley.—Lord Balfour of Burleigh, ex-Secretary for 
Scotland, will visit Glasgow District on the 19th inst., for the 
purpose of acting as arbiter in the dispute between the Glasgow 
Corporation and Mr, Murphy, the proprietor of the Paisley and 
District Tramways. An arrangement was come to by the Cor- 
poration Tramways Committee and Mr. Murphy for the running of 
the Glasgow cars to Paisley Cross; and when the Paisley electric 
system was opened, Mr. Murphy and the Corporation Committee 
disagreed over the bargain. The Corporation applied to the Board 
of Trade for an arbiter, and Lord Balfour was selected. 


Rangoon .—ZJnaian Engineering says that the Rangoon 
Municipal Committee has, in accordance with the Indian Tramways 
Act, of 1886, given ite consent to the construction of an electric 
tramway within municipal limits by Messrs. Darwood & Oo., who 
are the contractors for lighting Rangoon with electricity. 


Sheffield.—The tramway receipts of the Corporation are 
increasing in a satisfactory manner. During the three months just 
ended the earnings of the system amounted to £62,183, as com- 
pared with £61,214 in the corresponding quarter of the previous 
year. 


Southport.—The Southport Tramways Co. have inti- 
mated to the Corporation that they cannot dispose of their interest 
in the undertaking, which they now work under a lease. A pro- 
posed amalgamation of the municipal tramways with those worked 
by the company ів, in consequence, rendered impossible for the pre- 
sent; but а working arrangement, for the prevention of overlapping, 
may be arranged. 


Spain.—The Bilbao-Santander Railway Co. proposes to 


convert the line between Bilbao and Las Arenas into an electric 
railway. 


Plans are being prepared by the Sociedad de Trandias de Zara- 


goza in respect of a projected electric tramway between Zaragoza 
and Alagon. 


— 


TELEGRAPH AND TELEPHONE NOTES. 


Indian Telegraphs.—An Indian newspaper says that 
the scheme of re-organisation in the Indian Telegraph Department 
" will have as its basis the principle of decentralisation as regards 
administrative details. This will unquestionably facilitate the 
dispatch of departmental work.” 


Telegraphic Interruptions and Repairs :— 


CABLES, IWwTERRUPTBRD, 


Trinidad.Demerara  .. T T T ee Aug. 26, 1901. .. T 
Domuinices-Martinique .. ee ee ee ee May 7, 1903 ee oe 
Bt. Lucia-Martinique .. .. 6. cf „„ May7,1908 4. ee 
Ca enne-Pinheiro ee ee ee ee ee Aug. 18, 1903 ee ee 
Reissa-Issa (Yemen)-Camaran T ee ee Oct, 92, 1903 ёё 
Tarifa-Tangier @e we oe ee ee ee Jan, 18, 1904 ee eo 
Closed | Vladivostock-N asaki ee ee ee Feb. 9, 1904 ee se 


REPAIRED, 


Port Arthur-Chefu .. T ee es Mar. 9, 1304 
Paramaribo-Cayenne .. - vs T" .. July 18, 1904 
Cape Haitien- Mole St. Nicholas .. Aug. 20,1904 .. 
Bundaberg-Gomen (New Caledonia) .. Aug. 80, 1904 .. sx 
Marseilles-Barcelona .. M * .. Sept. 16. 1904 .. Oot. 2 
Cape Haitien - Puerto Plata .. .. Sept. 26, 1904 ee 

LANDLINES, 

Cartagena-Baranquilla .. Dec. 8, 1900 ee 
Puerto Bairros .. s4 se - oe July 28, 1102 
Beoul-Masampo ee ee е6 ee ee ee Feb, 18, 1904 ee 
Seoul-Gensan oe ee ee ee ee Feb. 18, 1904 ee 
Anju-Ping- Yang. . ee ee ee ee ee Feb. 25, 1904 ee 
Ninguta-Vladivostock .. ee а Фе .. March 2, 1904 .. 
Caimanera-Santiago A е ee .. June 15, 1904 .. 
Kertch-Soutehoum i ee .. Sept. 27,1904 .. - 
Saigon-Bangkok .. ў ee Sept. 26, 1804 .. Вере. 28 
Saigon-Bangkok .. ee Oct. 1, 1901 Oot. 8 


Viatao route .. Oct. 1, 1904 Oct. 1 


Telephone Trunk Lines.—It is reported that a third 
trunk telephone line between London and Dover and other Kentish 
towns i&!to be constructed by the General Post Office. 


OCONTRAOTS OPEN AND OLOSED. 


Aston Manor.— October 14th. Engine room, electrical 
and general stores for. the Town Council. Ses Official Notices 
to-day. . | е Тык д Тш 


Antwerp.—October 15th. The Municipality of Ghent 
invites tenders for the construction of 10 electric cranes at that 
port in accordance with the specification, a copy of which may be 
seen on application at the Commercial Iatelligence Branch of the 
Board of Trade, 73, Basinghall Street, E C. 


Barrow - in - Furness.—October 18th. Arc lamps, 
columns, bases, switches, &c. See “ Official Notices September 
30th. 


Birmingham.— October 11th. The Electric Supply 
Committee invites tenders for the building work in connection with 
the new electric generating station, situated in Summer Lane. The 
work will include brickwork above floor level, concrete work, under- 
ground fl aes, brick chimney, all ironwork, &c. 


Brighton. — October 10th. Advertising rights for the 
electric cars, See Official Notices” September 23rd. 


Carli*le.—November Ist. Two Lancashire boilers, two 
50-kw. and one 30-xw. steam dynamo, 5-ton travelling crane, 
economiser, cables and boxes, wiring of buildings, switcbboards, 
motors, fans, &c, for the Cumberland and Westmoreland Lunatic 
Asylum. See “ Official Notices " September 30th. 


Fulham.—October 19th. А 8,000-volt main generator 
switchboard for the Electricity Department. See “ Official Notices” 
to-day. 

Great Western Railway. — October 17th. Tenders 


for a year's stores. For list of electrical sections see Official 
Notices September 30th. | 


Ipswich.—Continuous-current meters for the Electricity 
Department for 12 months. See Official Notices " to-day. 


London.—October 11th. Electric wiring, &c., for the 
Rangers House, Blackheath, for the L.C.0. See Official Notices 
September 30th. 


Middlesex.—October 12th. The Light Railways Com- 
mittee of the Middlesex County Council invites tenders for the work 
and materials required in the construction of the permanent way 
(for electric traction), bridge work, and road widenings connected 
with a number of light railways. See our September 23rd issue. 


Rochdale.—October 10th. Ejector condensers, circu- 
lating pumps, piping, &c. Bee “ Official Notices " September 30th. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. Conditions, plans, &c., on application to Mesers. 
З & x agents for tbe municipality of Shanghai, 63, Leadenhall 

treet, Е.С. 


Spain.—October 12th. The Municipal Authorities of 
Espinar (province of Segoria) are inviting tenders for the con- 
cession for the electric lighting of the town. Particulars may be 
obtained from, and tenders are to be sent to, El Becretario del 
Ayuntamiento de Espinar (Segoria). 

Spain.—October 13th. The Municipal Autkorities of 
Almendralejo (province of Badajoz) аге inviting tenders until 
October 13th for the concession for the electric lighting of the town 
during a period of 10 years. Particulars may be obtained from, 


and tenders are to be sent to, El Becretario del Ayuntamiento de 
Almendralejo (Badajoz). 

Sunderland.—October 18th. Two 300-x w. three-phase 
5,000-volt generators to couple direot to existing Belliss engines; 


two 300-Kw. synchronous motors, 5,000 volts, to couple to existing 
Silvertown multipolar dynamos. See “ Official Notices” to-day. 


Tamworth.— Offers for the construction and maintenance 
of electric lightiog works are invited by thc Corporation. See 
“ Official Notices” to-day. 

Tottenham.— October 2ist. The U.D.C. is open to 


enter into negotiations with a company to exercise the powers 
under its E.L. prov. order. Bee '' Official Notices " to-day. 


OLOSED. 


Aberdeen.—The Tramways Committee has accepted the 
offer of Messrs. R. & J. Shinnie, coach-builders, Aberdeen, for the 
construction of covered tops for 20 cars, at £125 each. 


Birmingham. — We are informed. that Messrs. T. 
Sugden, Ltd., of Fleet Street, Е.С., have secured an order to install 
14 of their superheaters in connection with the Lancashire boilers 
for the City of Birmingham Electricity Works. 

The Brush Electrical Engineering Co. has obtained the follow- 
ing contract :— 
City of Birmingham Tramways Co.—40 tram cars complete with radial trucks. 


Burton-on-Trent.—The contract for steam exhaust and 
circulating piping for extensions at the electricity station, has 
been given to Messrs. Buxton & Thornley, Ltd., a local firm for 
£624. There were seven tenders sent in. 


Coventry.—The T.C. has accepted the following tenders 
in connection with E.L. extensions :— 
Kelly & Sons, engine house extensions. 


Siemens Bros. & Co., one 600- kw. alternator. 
Aiton & Co., pipework. 
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Halifax.—The tender of the Chloride Electric Storage 
Co., Ltd., to clean and overhaul the main storage battery at the 
Corporation Electricity Works for £250, has been accepted. 


Lincoln.—The City Council on Tuesday awarded the 
contract for the reconstruction of the tramways upon the G.B. sur- 
face contact system. Messrs. Wm. Griffiths & Co., Ltd., will execute 
the permanent way work, and tho G. B. Surface Contact Co. will 
undertake the electrical equipment. 


Liverpool.—The Walsall Electrical Co., Ltd., have 


obtained the order for installing power mains for electrio cranes, 
arc lighting and incandescent lighting at Wellington Dock, Liver- 


pool. 
London.—The following tenders have been received by 


the London County Council for renewing the installations on the 
Woolwich ferry boats Duncan and Gordon :— 


Scott & Mountain, Ltd., Newcastle-on- Tyne as .. £718 


Newtons, Ltd., Taunton ., 5 © г "e ! к 
Siemens Bros. & Co., London ec s (accepted) 812 
Johnson & Phillips. Charlton .. is ax AT 28 890 
General Electric Co., Ltd., London... vs 1,068 


Electric Construction Co., Ltd., Wolverhampton р 
£920, 969, 1,085, 1,131, 1,221 and 1,265 
( 


Belliss & Morcom, Ltd., Birmingham ee e. 1 15 


Scottish Central Supply Co.— This company has 
placed the contract for complete engine houre equipment for their 
scheme with Messrs. Bruce Peebles & Co., Ltd., as follows :—One 
1,200-1.н.Р. set; two 600-1 н.р. sets; two 150-Kw. sete; exciters, 
ткы &о., all for the company's first installation, at а cost of 

15,500. 


Wormwood Scrubbs.—The tender of the Private Wire 
and Telephone Installation Co., Ltd., has been accepted for a 
complete installation of telephones, fire alarms, and electric bells 
in the new workhouse and infirmary at Wormwood Scrubbs, now in 
course of completion for the Hammersmith Guardians. 


FORTHCOMING EVENTS. 


Saturday, October 8th.—At 2 p.m. North of England Institute of Mining and 
Mechanical Engineers. General meeting at Newcastle-upon-Tyne. 
The following papers will be open for discussion: Notes on Elec- 
tric Power applied to Winding in Main Shafts,” by Mr. W. C. 
Mountain; The Electrical Driving of Winding Gears," by Mr. F. 
Hird; The Dynainics of the Winding Engine," by Mr. S. L. 

.  Thacker. 

Monday, October 10th.— At 8 p.m. Institution of Mechanical Engineers 
(Graduates). Mr. V. I. N. Williams on Exhaust System of Dust 
Collecting." 

Friday, October l4th.—First Electro-Harmonic Concert of the Season. 


NOTES. 


Third Rail Fatality.—On Friday, September 30th, 
another case of electrocution oocurred on tbe Southport-Liverpool 
electric railway. A man named Matthew Nolan, а reservist in the 
Grenadier Guards, aged 30, was teen by а boy to step on the live 
rail between Hall Road and Formby Station about 12 o'clock noon. 
He was removed to Formby by an electric baggage car, and died 
there before the arrival of a doctor. An inquest was held at 
Formby on Saturday by Mr. Brighouse. Willis Harwood, (six- 
teen), Great Crosby, said that at 11.10 o'clock on Friday morn- 
ing he saw deceased on the golf links at the Hall Road. It 
was raining. He saw Nolan leave, and about 20 minutes afterwards 
he heard a person shout, and saw deceased on the live rail. Nolan 
shouted, "God have mercy on me!" William Brew, another boy, 
said he would stay by deceased and warn approaching trains. The 
etation-master hastened to the spot. Deceased had to climb a stone 
wall to get on to the line; he seemed sober, and was making 
his way to Altcar. William Brew (fifteen), a ' caddie" boy 
at the links, said he saw the шап on the rails. Nolan said to him 
in agony, “Come, child, and take me off." А train was coming, and 


witness waved his arms and stopped it. The motorman and guard 


descended апа took the deceased off the live rail, and put him in 
the car and took him to Formby. Thomas Sykes, motor driver, said 
deceased was found between the live rail and the running rail, and 
was unconscious Animation could not be restored. Dr. Carter 
said deceased was 5 ft. 9 in, and well made. There was a barn 
extending from the left hip down to the knee. Death was due to 
shock and heart fsilure caused by electricity. 'The Coroner said 
there bad been а Board of Trade inquiry. From bis own experi- 
ence on the line, he thought every possible protection was given by 
the railway company to the travelling public. Deceased must have 
been trespassing long before he got to the spot where be was found. 
The Coroner said he did not hold а brief for the railway company, 
but the company bad protected the line at every part. Mr. Par- 
miter, for the railway company, read the report of the Foard of 
Trade, from which it appeared that every protection had been made. 
The Coroner waid he travelled much on the line, and until it was 
proved to the contrary, he would take it for granted that the com- 
pany were fully alive to the dangers that existed, and were willing 


to do all that could be reasonably expected of them. The jury 
returned a verdict of death from shock caused by electricity. They 
were entirely agreed that the railway company were doing every- 
thing to minimise danger. They complimented the boys for their 
exemplary conduct, and said their sympathy should be divided 
be company on the one side, and the deceased and his 
relatives 9. ^ other, 


Electric Shock Fataliy.—On September 28th an 
inquiry was held at Scarborough into the death of James Toomp- 
son, aged 18, who was electrocuted whilst following bis employment 
on the previous day. 

Wm. Reading, errand boy, said he saw the deceased in the Old 
Town Hall Arch going into the sub-station. Witness saw him place 
his india-rubber gloves on after descending. 

George Arnott, electrician, in the employment of the Scarborough 
Electric Supply Co, said he was at work in tbe Bt. Nicholas sub- 
station on Tuesday afternoon along with the deceased. This wasa 
station wbere the current was distributed to consumers. "They were 
engaged in fixing wood work to carry cables. At 12 o'clock they 
left for dinner, and witness returned at 1.30. The station doors 
were then open. He called to deceased to take a tin of paint, bat 
got no answer, and so he went into the station and found deceased 
sitting on a box a yard from the foot of the steps. He was quite 
unconscious, and was in a stooping position, with one hand on the 
wood work which supported the switchboard. His left hand was 
hanging by his side. His head would bs about 3 ia. from the nearest 
live terminal. He was sufficiently near a live terminal to cause him 
to come in contact with it by a slight movement. Deceased had 
his regulation gloves on. Witness noticed some water bad been 
spilt upon the floor, but deceased's feet were restirg on a dry por- 
tion of the concrete. The pressure of the electricity at the ter- 
minal would be 200 volts. Deceased was engaged in dusting the 
switches. It would be half an bour and five minutes after he was 
found that they found deceased was dead; but in witness's opinion 
he was quite dead when first found. He did not know of any rule 
prohibiting apprentices from entering the sub-station by themselves. 
Deceased a thorough knowledge of the working of the switches 
in the station. He knew which terminals were dead and which 
were alive. Thompson had been with him three years, and was 
experienced. He knew of the exact risks that existed, and knew 
the sub-station well. From his knowledge of the eub-station he 
did not consider there was any risk in working on particular switch- 
boards. 

J. E. Williams, assistant manager to the Scarborough Electric 
Supply Co., said tbe voltage which passed through the terminals 
was regulated at the works. The maximum voltage through low 
tension terminals was 204. The pressure varied slightly. The 
actual voltage received by deceased did not exceed 130. Deceased 
would bave had to have touched two terminals to bave had а 
voltage of 200. Dr. Maingay said he had made a post-mortem 
examination, and found the only mark on the body was а small 
scar like a burn, 14 in. long, on the left side of the neck. There was 
no disease in the body to cause death, but the appearance of the 
deceased was consistent with death from electric shock. The doctor 
said he did not know the minimum voltage which а human being 
could withstand. He did not know whether a shock of 130 volts 
would cause death. 

The jury returned a verdict that deceased accidentally met his 
death by an electric shock whilst working in the sub-station. 


Railway Servants and Electritication.— In the course 
of his presidential address at the annual meeting of the Amalga- 
mated Society of Railway Servants at Bradford, Mr. W. d. Loraine 
said :—'' The electrification of railways was but in its infancy, and 
the changes in the working conditions brought about by that means 
of haulage were of untold importance to railway men. The dangers 
arising from the live rail, the increased rate of speed, the compli- 
cations which arose in working mixed traffic over lines which were 
electrified, were reasons why the working conditions, should come 
under review without further delay." 


The London Traffic Commission,—lIt is stated in the 
Times that this Commission will resume its sittings in the middle 
of next month. It was announced earlier in the year that all 
evidence had been heard, but it is now stated that further evidence 
will be taken before the Commiseion finally reports its conclusions. 


The St. Louis Engineering Congress.—The Inter- 
national Engineering Congress commenced its proceedings on 
Monday, under the auspices of the American Society of Civil Engi- 
neers. The Congress continues throughout the whole of this week. 


Appointments Vacant.—Switchboard attendant (248.) 
for Eccles; shift engineer for Hornsey (£2) ; switchboard attendant 
for Stockton-on-Tees (27s. 6d. to 35s.); chief assistant electrical 
engineer for Bermondsey (£145) ; switchboard attendant for Leyton 
(308.); switchboard attendant for Loughborough (204); station 
engineer for Woolwich. 


An Electric Club for Dirmingham.—An effort is being 
made in the Birmingham district to bring togetber, as members of а 
"proposed Electric Ciub, all who are interested in electrical work in 
that part of the country. We understand that those engaged in 
the electrical and allied trades of the city of Birmingham and its 
outlying districts are very little known to one another, and the 
formation of such a club should go a long way to remedy this state 
of things, especially as we are informed that the idea has met with 
& very hearty reception from many associated with railway tele- 
graphs, postal telegraphs, the National Telephone Co., the technical 
school authorities, manufacturers, constructional engineers, and 
last, but we suppose not least, professional men. It is pro- 
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pore to make the foundation of the club as broad as ible. Mr. 
. Dalby, of 187, Ombersley Road, Sparkbrook, се of the 
moving spirits in the affair, and any particulars can be obtained 
from him. A first meeting is to be beld at the Colonade Hotel, 
Birmingham, on Baturday, to draw up а general scheme, appoint 
committee, &c. We wish the movement every success. 


X-Rays.—Laffan’s agent at New, York says that Mr. 


. J 
С. H. Dally, who was formes чат; n’s assistant, and who was 


ual experiments with X-rays, died on 


rd inst., after seven yeare’ ceaseless suffering. It is reported that 


the barns developed into cancer, necessitating seven amputations 
of the hands and arms. - 


The Coal Commission.—This Commission, which has 
nearly completed its labours, will shortly complete its report. 
It resumes its sittings at Westminster on October 13th. 


Electro-Harmonic Society.— We wish to specially draw 
our readers’ attention to the approaching resumption of the concerts 
of this progressive Society. The first “ Smoker of the season is to 
be held on Friday next, 14th inst, at tbe Holborn Restaurant 
(King's Hall), and the programme ів to be as follows: — Vocal music 
by Mr. Samuel Masters and Mr. Frederick Ranalow; instrumental 
music by Mr. A. E. Izard (piano), Mr. T. E. Gatehouse (violin), Mr. 
H. M. Higgs (mustel organ) ; humorous recitations will be rendered 
by Mr. W. а. Ohurcher, comic songs by Mr. Will Edwards, 
humorous sketches by Mr. Harrison Hill, and marionette perform- 
ance by Mr. Walter Graham. All members and friends of the 
Society are urged to keep the evening free from other engagements, 
so as to give the season a good start. 


Unfriendly Friends.—A party of English tourists, 
returning from the St. Louis Exposition, paid a visit on September 
20th to the works of the Bafety Insulated Wire and Cable Co., at 
Bergen, N.J. General H. M. Whitlock, the president of the com- 
pany, consulting with Mr. M. Н. V. Marquet, the saperiut:ndent, 
decided that it would be a delicate compliment to the visitors to 
hoist the British flag on their arrival. This was duly done, writes 
a correspondent, “ but the local residents took offence at the display 
of the flag, and on the advice of the police, it was removed and the 
stars and stripes substituted.“ 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
EL. xOrRIOAL. REVIEW posted аз to their movements. | 


Central Station Eugineers.— Mr. Е. T. CALLIS, senior 
engineer-in-charge at the Sheffield electric light station of tbe Cor- 
poration, is leaving to take up an appointment with Messrs. C. A. 
Parsons & Co., of Newcastle-on-Tyne. 

Mr. J. W. BARNES, of the lighting and power station of the 
Sheffield Corporation electric supply department, was one of the can- 
didates selected to appear before the Committee in respect of the 
post of resident electrical engineer to Marylebone. We hear tbat 
Mr. Franois A. WiLKINSON, electrical engineer to the Waltham- 
stow Council, was appointed to the above position, the salary being 
£600 per annum. 

Mr. W. В. HALLIWELL, senior engineer-in-charge at the Mersey 
Railway power station, leaves this country on Saturday next to 
take up the position of assistant electrical engineer to the Lagos 
Government. 

The Exeter Electric Lighting Committee has appointed Mir. 
Davis to be superintendent of the electricity station. 

Mr. A. S. GLS, electrical engineer and tramways manager to the 
Blackburn Corporation, has obtained release from his engagement, 
his services terminating on December Ist next. Mr. Giles has 
obtained an important appointment, with a private firm in South 
Africa, to superintend the establishment of electric tramways 
abroad, at a salary of £1,800 per annum—an advance of £950 проп 
his present stipend. He was appointed electrical engineer at 
Blackburn in January, 1895, and when the Corporation acquired 
and converted the old tram ways to electric traction six years ago, 
he was also appointed tramways manager. ; 

Mr. J. Ёвнквт Богра, late assistant engineer of the electricity 
works at Shanghai, has been appointed chief engineer of the station 
of the Electricity Supply Co., at Totnes. й 

Halifax Т.О. has decided to increase the salary of Mr. W. М. 
RoaERBSON, electrical engineer, from £400 a year to £500, with two 
annual increments of £50, on condition that he agrees to remain in 
the service of the Corporation for three years from January ist, 
1905. Mr. Rogerson has been offered an appointment worth £700 
a year by the Sonth Metropolitan Electric Supply Co. 

Mr. WALTER T. Кевв, assistant electrical engineer at the Crewe 
Corporstion electricity works, has secured an appointment at the 
Hereford Corporation electricity works at a salary of £250 a year. 
There were nearly 300 applicants for the post. 

Mr. A. J. C. WATERLAND has resigned the position of resident 
electrical engineer at Dartford. 

There were 52 applications for the position of shift engineer at 
Burton-om-Trent. These were reduced toa list of seven, and Mr. 
J. Н. Тномрвон, senior shift engineer at Dewsbury, has been 
appointed. А second vacancy for a shift engineer has occurred since 
the above vacancy was advertised, and this appointment has been 


given to Mr. W. BLACKBURN (one of the seven), engineer-Jn-charge 


al. Doncaster. 
'On the occasion of leaving the service of the Great Northern and 
City Railway to take up the station s tendent's appointment at 
Mr. J. R. Myers was on Friday evening presented with a 
uandsome silver mounted ebony walking stick and a briar pipe, by 
the workmen of above generating station. 

Mr. A. Н. PASHBY bas been appointed resident engineer to the 
Municipality of Aliwal North, South Africa. 

Mr. Рнгилр Fowr.nn, shift engineer at the Halifax Corporation 
Electricity Works, has resigned his post. Mr. EpcAR HOLLAS has 
been appointed in his place. 

Mr. J. W. A. Bower has resigned his appointment as chief 
assistant engineer at Bermondsey, he having been appointed 
3 to the Havana Electricity Co.'s installation at Havana, 

uba. 


Tramway Officials.—The Glasgow Corporation Tram- 
ways Committee has received the resignation of its tramway 
manager, Mr. Јонн Youna. In his letter to the Lord Provost, Mr. 
Young $8ys:—' I have been unex y offered an important 
post by Mr. Chas. T. Yerkes, chairman of the Underground Electric 
Railways Oo., of London, Ltd., as his right-hand man in the control 
of the tubes and tramways of his companies. I was not looking for 
anew field of operation, but this proposition has come to me in 
such a way that I could not find any sufficient reason for declining 
it; so I have accepted it, and have accordingly another new start 
io make. By same post I am sending to the Town Clerk my formal 
resignation as from а month hence." Mr. Yerkes considered it im- 
por!ant that Mr. Young should enter upon his new duties at the end 
of October. At a meeting of the Tramways Committee on Monday 
it was unanimously agreed to appoint Mr. JAMES DaLRYMPLE, 
deputy manager of the tramways, to be general manager. 

The Oldham .Tramways Committeo have appointed, as general 
manager of their system, Mr. Lews BLATTERY, for some time past 
general manager of the Blackpool, Bt. Annes, and Lytham Tram- 
ways Co., at a commencing salary of £300 a year. 


General.—Mr. HERBERT Laws WEBB has just returned 
to London from a tour of inspection of a number of the large tele- 
phone systems of Northern and Eastern Europe. In the course of 
his travels Mr. Webb visited Christiania, Stockholm, St. Petersburg, 
Moscow, Warsaw, Budapest and Vienna. In the three Russian 
cities, and in Budapest, the telephone systems have lately been 
entirely reconstracted on modern lines, the common battery system 
having been adopted in all of them. At ВЕ Petersburg the work of 
reconstruction is not yet complete, but the new service is to start 
early next year. 

Mr. Е. Austin Boop, of the British Thomson-Houston Co.'s 
Conatruction Department at Rugby was, on September 27th, married 
to Miss Alice Cristall at Folkestone. 


NEW OOMPANIES REGISTERED. 


London Electrical Syndicate, Ltd. (82,137).—This company 
was registered on September 27th, with a capital of £10,000 in £1 shares (£1,000 
reference), to adopt an agreement with the London Electrical Syndicate, 
td. din liquidation), and G. Pearson, the liquidator thereof, and to carry on the 
business of electricians, mechanical engineers, suppliers of electricity for light, 
heat, motive rover or otherwise, &c. The first subscribers (each with one 
share) are:—H. Anschel, 47, South Hill Park, Hampstead, estate agent; F. G. 
Webster, 14, Campbell Road, Bow, E., contractor; G. Pearson, Pitfour, Ilford, 
electrical engineer; L. 8. Woolf, Mitford House, Marquess ry 
articled clerk; Н. A. Tilcock, 90, Huntemoor Road, Wandsworth, 8.W., clerk ; 
E. A. Lucas, 187, Markhouse Road, Walthamstow, clerk; I. Green, 62, Highbury 
New Park, N., merchant. No initial public issue. The number of directors is 
not to be less than three nor more than seven. The first are G. Pearson, H. 
Anschel and F. Webster; qualification, one share; renumeratlon as fixed by the 
company. 


ELECTRIC TRAMWAY ACCOUNTS. 


In the Manchester district electric tramway 


Manchester development creeps on apace, and the Man- 
Corporation chester system bids fair to head the list of such 
Tramways. undertakings in the course of the next few 


years. At the present time the route mileage 
is the greatest in the United Kingdom, comparing with Glasgow's 
66 and Liverpool’s 57 miles of route. It comprises some 52 miles 
Corporation owned, 25 miles leased, and 3 miles over which running 
powers are exercised. The car-milesge of 13,759,071, includes 
141,623 miles of horse and omnibus traction. 


GENERAL STATEMENT. 


—— ey ee РИНЦ t — 4 ͤ äũĩ— • ͤäü—Ü4——! d 


For 12 months ending ee . . Mar. 31, 1904 Mar. 31, 1903. 
Length of route MN -— i 79 míles ' — 
Total length of track rés .. | 138 „ 78 miles 
Number of cars in use ... bea Ча: 447 | — 
Car-mile$ run $us 13,759,071 | *6,382,036 
Passengers carried T 120,772,868 (6,849,457 
Capital expended to date £1,485,612 | £1,200,873 
Traffic receipts ... is as £603,182 £306,250 
Total 5 iis (s i» £611,881 £317,960 
Working expenses sei se £392,504 | £193,969 
Gross profit “i б ee £219,377 | £123,971 


— ũͤ — — ee ——— — —— — — — I — 


s Mootle traction, 6,315,865 car-miles, 66,881,665 passengers, remainder, borse 
traction, 
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Income рег car-mile ... iss 8 10·67d. 11:52d. 
Working expenses per car-mil 6:85d. 7:30d. 
(EL 6°78d.) | (El. 6:954.) 
Interest and sinking fund per car-mile 1:80d. 1 90d. 
Total expenses per car-mile ... ees 8:654. 9:204. 
Profit or lose per car-mile З — 2:02d. 2:32d. 
Cost of energy per car-mile ... e 1°844. 1:944, 
Average fare per passenger 5% 1°2d. 1d. 
Revenue per mile of route  ... sss £7,745 — 
Expenditure per mile of route £4,968 — 
Total units used ss »5 16,815,764 8,087,264 
Unite used per car-mile Т? ve 1:23 1:27 i 
Percentage of working ex'es to receipts 64 % 61% 


— eee — 


The year’s: operations, as far as electric traction is concerned, are 
not, of course, complete, owing to the frequent opening of new 
routes. 

The following statement shows the electric traction operating 
expenses in detail per car-mile for the past two years, vis. :— 


| 1908-4. 1902.3. 
| Power Expenses. d. d. d. d. 
Electrical ènergy .. g. 1:84 1:94 
Traffic Expenses. 
Balaries, wages of drivers, guards, and traffic staff 2:35 2:27 
Cleaning and oiling cars ... M Т7 e. 29 32 
Oleaning and sanding track т — S. ‘06 06 
Ticket and cash counting departments .. 22 27 
Depét expenses ate me 2 se. ТОТ 25 
Miscellaneous ie ‘ve wee ass .. 28 86 
Total traffic expenses ... .. — 341 — 3:53 
Management Expenses. 
Salaries, wages, and miscellaneous office expenses 19 28 
Renta, rates, and taxes ae vá —. 42 38 
General expenses as НР A "06 09 
Total management expenses ... — 67— 75 
Repairs and Maintenance. 
Rolling stock ке M d aay бе. 37 47 
Permanent way  .. sis ss M . 19 13 
Overhead equipment 09 12 
Buildings pi "és T S e. ‘01 '01 
Total repairs and maintenance ... . — 86— 73 
Total operating expenses ... ne 6 78 6:95 


It will be noted that the department purchased energy from tbe 
Electricity Department (tome 17 million units) and that its power 
costs per car-mile appear somewhbut high for such an extensive 
undertaking. 

Ав а result of the year's working, and after meeting interest, 
sinking fund, апа rental of leased lines, the department earns a 
handsome surplus, amounting to some £120,000, which sufficed to 
provide nearly £70,000 towards depreciation, &c., in addition to 
helping the local ratepayers to the extent of £50,000. Altbough 
we are glad to note that depreciation is not forgotten, and that the 
latter fund (i. a, reserve, depreciation, and renewals), amounts in all 
to some 8 per cent. on the capital expenditure of 1j millions, yet 
the propriety of so heavily subsidising the rates at this early period 
of the undertaking's existence as an electric tramway seems at 
least open to question. The general manager is Mr. J. M. McElroy. 


Prorre STATEMENT FOR 1904. 


Interest on loans, &. £54,723 
Binking fund ... ies А e 26,903 
Renta, leases, &c. (part estimated) 21,137 
Bank interest, &c., accumulated ... „ 9,079 
Surplus ie is vi M . . 119,093 
Gross profit... £219,377 

CITY NOTES. 


Willans & Robinson, Ltd, 


Tus twenty-first half-yearly meeting of this company was held 
at Cannon Street Hotel, E.C., on Wednesday afternoon, Mr. Mark 
Robinson presiding. 

The CHAIRMAN, in moving the adoption of the report, raid that he 
had first of all to deplore the unfortunate results of the half-year's 
trading, and the smail prospects of immediate amendment in their 
position. Last time there was a profit at Rugby, small and dis- 
appointing, but still a profit. This time the loss at Quoensferry was 
but supplementary to а loss, small, though be was afraid more 


significant, at Rugby. Last time he told them that the engine trade 
was bad, and the profits small, In both respects they were worse 
off now. The public seemed to be unaware how very bad the 
engineering trade had become, yet it would be difficult for him to 
exaggerate the badness of business in that department. In com- 
parison with some cases, they must appear to be well off, 
for they had engines of a good many thousands of horse-power 
on order. There was, however, little profit in it. As 
he had pointed out before, they had no longer a monopoly of 
high-speed спе пө work; rivals had crept up closer. They had 
also suffered from troubles which he thought were less easy to 
justify to them, and which had lost them the support of some of 
their best and oldest friends. There, at least, was an element 
of weakness, which it rested in their hands to justify, and 
they were giving very earnest attention to it. In Mr. Peache, who 
was added to the board in the spring, he saw much hope for the 
future, In preparing the accounts, they thought it right to ahow 
the worst. Depreciation had been written off at the same scale as 
usual, and reserves bad been made for doubtful valuations with 
quite as much caution as they had ever used. This time the 
debtors owed them only £153,000. They had sold, not all, but a 
large proportion of certain of the shares they beld in other com- 
panies upon favourable terms. Ав the report said, they bad gone 
in beartily for such reductions and economies as were poseible. 
Specific economies had been effected in standing charges, mainly 
in reduction of staff, at the rate of more than £10,000 per 
annum, irrespective of а reduction (to а larger amount) in the 
labour bill at Queensferry; and in a furtber reduction in the 
staff when certain agreements for service, now in force, should run 
out. On the other side of the account, they were striving to add 
other, and perhaps, under present conditions, more remunerative 
branches to their business. They had the strongest belief that, after 
& time, those combined efforts would bring back to their Rugby 
business much, if not all, of its former prosperity. Buch new businesses 
could show no profit for some time to come, and might even be a 
source of loss. If the stress of times could play such havoc with so 
old a business as theirs at Rugby, they would, perhaps, realise how 
disastrous had been the effects on the new business at Queensferry. 
More than a year was lost—he might even say two—on experiments 
in producing a certain essential part of their boiler, though they 
succeeded at last. The heavy loss which had resulted from keeping 
open the works during that long and unproductive period had 
crippled their resources, and tbey could not put down the capital 
necessary to carry on the works except on the smallest scale— 
& scale wbich only just enabled them to rank as a going 
concern. They bad to complete a large contract — taken, 
fortunately, before the fall in prices—and they had satisfied 
themselves that it was better to carry out the work ratber than close 
the works altogether. The loss at Queensferry was greater than it 
was last year, the difference being chiefly due to the increased 
amount written off for depreciation, the rest being due to 
writing down the value of certain stock and other articles which 
proved on re-examination to be far lees perfect than had been 
assumed. Queensferry accounts would also have to bear a lose 
accruing on the sale of stocks of steel and tubes. The directors 
were using every endeavour to dispose of the Queensferry works, 
and negotiation were in p tothatend. No favourable chance 
would be neglected. The report had told them that the financial 
position of the company was more satisfactory than аб the date of 
their last meeting. That wos of most supreme importance for them. 
Losses might be retrieved and profits restored, but only on con- 
dition that the company could carry on the business with adequate 
resources, and with the confidence of its customers. That state of 
tbings was only to be obtained by extreme watcbfulness and pru- 
dence. It was nof sufficient that they bad—as was the case now— 
& handsome balance at their bankers, and a clear surplus of cash 
to be received in the near future over that to be paid out. They must 
bave surplus enougb to safeguard them from the troubles they were 
not expecting. Where stocks could be safely reduced, they would 
try to reduce them. Referring to the question of the directors’ 
remuneration, he said that he bad renounced £947 per annum, and 
Sir Gilbert Clayton East £187, aud effect was given to that at the 
last quarter day in June. Mr. Arthur Lazenby had desired to do 
the same—renounce £263— but the two directors already mentioned 
ventured to take upon themselves to dissuade him, until the circum- 
stances could be put before the shareholders. Mr. Lazenby was 
appointed comparatively recently,and except very lately had not 
been responsible for the general policy of the administration. His 
salary was on a different and smaller scale from the salaries of the 
original directors. Until the antumn of last year he had received 
£800 per annum, since then £1,000. He gave bis whole time to 
the company, and his services, in the opinion of his colleagues, 
were but lightly remunerated, and they believed that in the case of 
Mr. Lasenby the shareholders would not wish to enforce the merely 
general views expressed at tbe last meeting. At any rate, he 
wished to lay the case of Mr. Lazenby before the shareholders 
before that gentleman was allowed to e the sacrifice. 

A lengthy discussion, in which a large number of shareholders 
took part, ensued; and Mr. PmacHm, the newly-elected director, 
made a statement with regard to tbe actual work in the shops. 

The Cuainman, in replyiog to a number of questions, said that 
one reason why the boiler works bad not oeen successful, was that 
large electrical companies had arisen, who were willing to take over 
the whole of a contract, and this had taken away a good deal of 
their work. 

Farther discassion, in the course of which several shareholders 
remarked that they considered that Mr. Arthur Lasenby should retain 
his present salary, having taken place, 

The motion for the adoption of the report was seconded by Mr, 
F. W. OLAREB, and carried. 
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Tramways and General Works Co. | 


Tux report for the year ended June 30th last states that the accounts 
show a profit forthe year of £1,361. Adding to this £548 brought 
in from the previous year, and deducting £1,500 which the directors 
distributed as dividend in April last, there remains £409 to carry 
forward, subject to any sum tbe shareholders may vote to the 
directors as remuneration. The profits of the Calais Tramways Co. 
for 1903 show an improvement on 1902, and an increased dividend 
was distributed by that company in January. The dividend for the 
past half-year has not yet been declared. Tbe directors of tbe Calais 
Co. have for some time past been in treaty for the sale of the under- 
taking to а Belgian company, and the resulting contracts will be 
submitted to the Calais sbareholders for approval on October 3rd. 
Tbe directors of this company, having had an opportunity of con- 
sidering the agreements, willgive them their support, as they con- 
sider tbem to be advantageous to the shareholders, 

The meeting of the company was held in London on 3rd inst., 
and the report waa adopted. 


Halifax and Bermudas Cable Co. 


Тнв directors’ report for the year ended June 30th, 1904, shows 
that tbe net result of the year's working is a profit of £2,692, as 
compared with £3,245 for the previous year. Aninterim dividend 
of 24 per cent., free of income-tax, has already been paid, and it is 
now proposed to make a further equal payment, free of income-tax, 
which will leave £192 to be carried forward. This will increase 
the amount to the credit of revenue account to £17,038. The com- 
pany's cable continues to work efficiently. Offers for the sale of 
debentures to the trustees were invited in December and June last, 
and £7,798 was paid for £7,800 of debentures, which amount has 
been written off capital expenditure. 


Direct West India Cable Co. 


THE directors’ report for the year ended June 30th, 1904, says that 
the net result of the year's working is a profit of £3,617, as com- 
pared with £1,430 for the previous year. An interim dividend of 
3 per cent., free of income-tax, bas already been paid, and it is now 

ropored to make a further equal payment, free of income-tax, 
which will leave £1,817 to be carried forward. This will increase 
the amount to the credit of revenue account to £32,429. The com- 
pany’s cables continue to work efficiently. Offers for the eale of 
debentures to the trustees were invited in December and June last, 
and £5,998 was paid for £6,000 of debentures, which amount bas 
been written off capital exp. nditure. 

The meeting of the company was held at 33, Old Broad Street, 
E.C., on Beptember 29th. 


The New St. Helens and District Tramways Co.— 
The directors’ report for the year ended June 30th, 1904. states that 
although trade througbout St. Helens and district has been very 
bad during the whole of the past year, the traffic receipts are only 
£104 10s. less tban in the previous year. The directors, ав promised 
to the shareholders at the last general meeting, have sgain relin- 
quished balf of the fees due to them. The capital redemption 
policies bave been duly kept in force, and the premiums now paid 
amount to £16,360. Му. Joseph Hunter bas joined tbe board. 
Mr. J. Atherton retires from the board, and offers himeelf for 
re-election. 


Stock Exchange Notices.— Application has been made 
to the Ccmmittee to appoint a special eettling day in and to grant 
a quotation to:— 

Callender's Cable and Construction Co., Lid. Further issue of £1C0,000 42 
per cent. first mortgage debenture stock. 
The Committee bas also been asked to allow the following 


gecurities to be quoted in the Official List :— 

Metropolitan Railway— 34 per cent. preference stock; 34 per cent. A" рге: 
ference stock; 34 per cent. debenture stock; and 24 per cent. A" debenture 
stock. 

Urban Electric Supply Co., Ltd.— Further issue of 16,000 ordinary shares of 
£5 each, fully paid, Nos. 34,001 to 50,000. 


Direct United States Cable Со, — An interim dividend 
of 3s. per share, free of income-tax, being at the rate of 3 per cent. 
per annum for the quarter ending September 30tb, 1904, is payable 
on and after 26th inst. 


Cuba Submarine "Telegraph Co.—Dividend at the 


rate of 5 per cent. per annum on the ordinary shares for the halt 


year to June 30:h. 


STOOKS ANDISHARES. 


Wednesday Evening, 
Morg business is in the Stock Exchange markets, and investment 
orders expand daily. People are using money, that they must have 


had locked up for a long time in deposit accounts. Consols, as 


well as the other gilt-edged securities, have begun to rise, thanks to 
the ease of money that is rending capital into the highest-class 
stocks, and the demand for investments paying about 4 per cent 
on the money is reflected in the advauced quotations in the Deben- 
ture and other pre-Ordinary lists. 

Horae Railways continue to show activity, and there is plenty of 
business doing in certain speciality stocks. The decline of a point 
in City and Bouth London, to 48, is due, of course, to a few sales 
after the recent very sharp rise. Central London Ordinary has at 
last commenced to move, and its 24 per cent. improvement brings 
the price to 884, while the Preferred has risen to 102 middle, 
despite the official quotation being lower than this. No doubt the 
Deferred will soon be taken in hand, becauee 80 is certainly a low 


price for what seems likely to be а 4 per cent. stock for some years 
to come. Electrification prospects are again the lever with which 
Districts were raised as high as 44, only to drop swiftly to 421 
to-day, Wednesday. The 6 per cent. Debenture stock has been sold 
this week at 155 on behalf of a deceased account, and as the 
nominal quotation in the Ofíicíal List is 152 to 157, the executors 
did not get a bad price. Metropolitans are now within 24 points 
of par, and it is urged that not only will the company, along with 
the District, be able to greatly inorease its carrying capacity under 
tbe new conditions, but that the ratio of expense will be materially 
lowered, the argument being based upon comparison of the costs on 
the Mersey Railway before it was electrified and those obtaining 
now. Great Northern and City Preferred A” shares are б}, 
showing no change. 

Beven or eight improveménts amongst the Debenture stocks of 
electricity supply companies testify to the growing search after 
irreproacbable investments. Dividends deducted are being quickly 
recovered, and this department has no falis to exhibit, allowance 
being made for these interest deductions. А fair amount of 
business is done in the sbares of the various metropolitan com- 
panies, but not enough to bring about much alteration in the price- 
list. Charing Cross are } better at 84, and the New Ordinary are 
also better at 8. Edison & Swan Second Debenture, ex 21 per 
cent., is down a point only, thus marking an actual rise of 14. 

Telegraph issues are steady, with a few small rises and no falls, 
Anglo-American Deferred recovered to 84, but it was hard work for 
a seller to get that price. Cuba Telegraph Preference are the 
dividend of 5s. better, the better tone of the market for Cuban 
railway descriptions having directed attention to the telegraph 
sbares. Eastern Extensions hardened 4 to 122, and a similar rise 
brought Western Telegraph sbares to the same price. Eastern 
Ordinary bas added a point at 1323, while tbe Trust sbares are un- 
changed. Following the rise in Telegraph Constructions, an advance 
of 108. in Iudia-rubber shares has to be chronicled, the price of the 
latter being now 193. British Aluminium Debenture at 96 is 14 per 
cent. better. 

National Telephone Deferred picked up its last week's loss of a 
point, and is back again at 93, and Oriental Preference at 1°; Бате 
gained 1s. 3d. per share. Monte Video Ordinary and Chili Tele- 
phone shares at 10+. and 5} respectively have not moved. 

Since writing last week about the South Wales Electric 
Power Distribution Co., we bave ascertained that the demand 
for power has been greatly augmented by the addition 
of an important consumer. Although there is little doing iu 
the shares, 5CO changed hands at 84, on Wednesday, and 
quiet inquiries are being made for the 5 per cent. Itredeemable 
Debenture stock. A small amoant changed hands on Monday at 99, 
and гіпсе then buyers have appeared who are prepared to pay 101 
for the stock. In years to come, it will be worth 120, and it is 
rather a pity that neither the company's shares nor Debentures 
have yet received an official quotation. 

Amongst Traction descriptions, a jump in Belgrano Ordinary to 
38, stands out as one of the features, and there is a lot doing in the 


bares. The “А Preference at 53, and the “В” at 54 have barely 


changed. Anglo-Argentine Ordinary, of course, are harder at 6? 
ex 3s. dividend, and the deduction of 2s. 6d. from the Preference 
bas not dielodged the price from 54. Metropolitan Electric Tram- 
ways 4j рег cent. Debenture is up to par, but tbe shares have not 
participated in this advance. British Electric Traction Debenture 
is fractionally firmer, and City of Buenos Ayres trams are 10° to 10}. 
Auckland Debenture, indicated bere as a promiting investment at 
99, is now 1033. Cape Electric Trams at 11j are the turn stronger, 
and this section as a whole has a decidedly good tendency. 
Amongst the more Miscellaneous class, Willans & Robinson con- 
tinue weak. Dividends bave been deducted from Babcock and 
Wilcox shares, and the prices are now 34 and 1§ for Ordinary and 
Preference. General Electric Debenture at 983 is ex 2 per cent, 
In Henley's and Callender's no alteration has occurred. | 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Olosing osing 
Present or | Dividends for the last week ended 
Issue, NAMM, Share, three years. асаа Чаап Oct, 5th 
Highest Lowest 
67,100 African Direct 4% Debs. oe [E ee ee ee 100 98 —102 OK —103 oo e 
3 Nos. 1 to 95,000 „ ud 10 — 84 3)3— 33 m T 
. 119,100] Do. do. 69 Debe, ов. 1 to 1,950 Red. .. «2 ..| 100 "LT TE 2: Tm 
768,840 | Anglo-American eae oo Be Se. se ә» | BIOOR 50 — 53 50 — 58 59 15 
8,106,580 Do. do, do. 6 % Prel, ee eo eo ee ee Stock 96 ae 98 96 =» 98 973 964 
8,106,080 Do. do. do. De ee oe ee eo ее 8 — 61 81— 51 813 Br 
44,000 Caili Nos. 1 to 44,000 ee eo ве ee eo eo 6 5 — 5 — 5 ae eo 
88,888, 8006 Oable oe ne eo oe ee ee eo eo $100 170 —190 170 —190 xd ee ee 
1,841,909 Do. do, Sterling 000 year 4 96 Deb. Stock Red. „Stock 94 — 97 93 — 96 xd 96 94 
16,000 Cube Telegraph ee oe ee ee ee oe ee eo ee 10 7 = 8 7 гане В oe 
8658 r Do. 8 ee Pref, rx) eo ee eo и 15 — n 5 -— E^ d ee 
Direct Spanish Telegraph Cum. ee [T mo ee T TT x ee ее 
80,000 Do. do. 4 Debs. oe ee eo oo eo 60 98 —101% 98 — 101 % 
80,710 | Direct United States ee n 103—_ 103 10? — 104 104% 10 
81,800 | Direct West India Cable, Reg. Deb., within Nos. 1 to 1,900, Red, | 100 99 —101 99 —101 ih 
6,000,000 | Eastern Telegraph, Ord. (€ ^ »o >o »o — vw. | BEOOE 199 —184 180 —185 184 n) 
"1,055,565 Do. 8} Pret, Stock @e ee ee ee eo 100 6 — 90 97 mem, 90 F9 
00 Do. A Mort. Debt Stock Bed. eor aaie be ЗЫ Biok p ч, 106 | = as i 
280,000: ро. % Stock ph . Stock 105 —108 106 —108 
800,000 Кайып & South African Tele., 496 Mt. „рь, Мов, 1 to 8,000, red . 1900 | 100 99 —102 99 —102 as 
800,0003 do. Вер. 98 da. (Mauritius Bub.) 1 to 8,000 | 25 100 —108 4, | 100 —10 | .. 
180,927 Globo тай ойды s ‘a ar же es 10 Q1 ; 
БО | areni Menahem To arap 69 eoo ө Ө] 10 10 — 14 15 — 14 u4 1H 
ern == == 
64,700 Halifax and Berm маро EA 7212 1s$ Mort. Debe, y 200 Bel 100 99 —101 99 —101 : 
17,000 European Те! egraph ee ee oe ee ee 925 44 = 47 44 — 47 46 45 
72,680 | Monte Video Telephone Co., Ltd., Ord. .. ss se ce ee 1 d М — fa 
1,988,988 National Te , 0 oe ee eo ee T ee 100 1 —1 1 —106 1053 104 
1,986,601 е Def. Stock Фе өө ee ee ee ee 100 91 = 98 92 — 94 91 
15,000 do. 6 % Cum. In Prem. 10 19 — 14 12 — 14 134 e» 
d ро, "s : Cum and Күш. ee 10 950,000 ee eo 1 p 103 153 — 18 0 ee 
2,250, on- um. е Pref, ee ee € = ee 
000,000 | Do. Go, 8 & Deb. Stock Reel. Stock — 99 97 — 98 91 
680,598 ро. до, 4% Deb. Stock Red. 885 eo "x 100 104 —106 104 —106 p "э 
1,000,000 Do. do. Prov. Certs „ 85 % to be paid oe ee ee eo 67 — 69 67 — 67 
179,818 one рой е. Nos. 1 to 191 804, fully pal wen’ es 1 ii 13 = A ee 
0 О» 0. ee ee — — oe 
200,0003 | Pacific and European Tel., 4 96 #2 Debs., 1 to 1.00 T eo | 100 —100 —100 9:8 
11,880 Reuter’s ee ee ee ee eo LE ee eo ee ee 8 т 74 ee 
8,808 Trust 985 m" ee oe eo T ee | Cort, 118 —123 118 —123 
88,000 United River Plate ° oo ° 0 6 — 6 == ef LZ 6 
000 Do. do. 6 % Cum. Pref., Nos. 1 to 40,000  .. 6 4 
199,947] Do. do. 6 ee ee өө ae ee Btook 108 —106 108 —106 LJ LE J 
15,000 | West Atrican Telegraph, Shares a e са 10 — 7 6 — 7 - T 
. 80,008 | West Coast of Amerios, 1 to 80,000 and 58,001 vo 68,003 24 — 1 * yh А 
250,000: | West Coast of Am Debs., 1 to 1,600 guar, by Bras, Sub, Tel, | 100 —100 — 100 
987,960 Weate-n Татары, Ов, 1 to 907,000 eo ee ee ee 10 121— 1% 124 — 13 123 124 
95,000: D>. "b Debs. Lad series, 1908 .. ee ee | 100 101 —104 101 —104 ee 
480,900 Do, do. 4 95 Deb. Stock Red. T T e. | 100 101 —104 101 —104 oe 
88,891 | West India and Panama Te JJ ae ee ee ЯЕ Г. i 1— 
54,068 Do. ёо. 6 * Саю, 1st Pref. e „1 10 64— 7 64— 7 ч: 63 
4,009 Do, do. йо, 6 Cam, 204 Pref, [3 ee 10 5 — 6 5 — 6 ee 
00,008: мо, do. 6 Debs., Nos, 1 to 1,808 ee 100 100 —108 100 —108 ее е 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


29,000 British Aluminium 7 96 Cum. Pref, . . ee ee ee ee ee 10 oe ee 6 — 6 6 — 6 0 ee 
30,000 do. "A"6 Cum. Pret. oe ee ee 10 0 0 ee ee 84— 9$ 8&4 — 93 oe 
000,000: do. n Deb. Stock Red. ee ee ee Stock ee ee ee 92 — 97 94 — 98 0 2 
105,000 ө eo ee ee eo ee ee 10 9 96 8 96 eo 10 m 10 91 942 
100,000 do Н Oum, Pref... .. `. se ee 10 M dis А 1 114 1 11} ly be 
698, ee do. Perpetua) Debenture Stock .. oe | Btock ee . . 117 —120 116 —118 xd | 117 1154 
do. 47. dnd Deb. Stock Rede. T e. | 100 T 94 — 97 96 — 97 oo 
100,008 | British Insulated and Helsby Oables TII 5 |10% |10% | 8% 6 6 T . 
100,000 Do do. 6 96 . Pref, oe ee ee ee 6 oe eo — 6 6 bii b 
50 000 н, Lindley Оо, 9% 1st Mort. Deb. Red... 0 0 ee ee е Nil ee oe 102 —104 101 —104 oe eo 
ite 60,000 do. К 6 Cum. Pref. ee ee ee ee 41 6 18% vo 188 ul v idi ee ee 
106,781 Brash Blectrical Engineering, » ito 781 .. ee ee ee 3 N Ni) Nil 1— 1— ee 
180,000 Do. do. N е Pref, е ee 2 8 96 6 96 6 96 1 umi 1 1 = 1 ee 
196, 0003 Do, do. Perp. b. Stock ee ee Stock ee e ee 94 — 97 94 — 97 e 
* 26,0003 Do. do. Perp. 2nd Deb. Stock ee ee moak 30 3, 15 3, 194% "8 10 70 — 10 93 0 
85,000 Callender’s Oable eo oe oe өө ee 94 
40,000 Do. do. do. 6 % Cum. Pref. .. es e ee 6 ee is ae с 5 — of = of . 
20,0088 Do. do, 1st Mort, Deb, Stock Red. | Stock ee v 101 —106 101 —105 
8,860,014 | Central London Railway, e оо Stock 4 é 4 — 87 — 90 89 864 
«94,098 Do. do. 4 Pref. Stock. oe oe ee oe Btock 4 4 4 100 —102 100 —104 
494,900 Do. * oe oe Фе eo ee Stock 4 4 4 79 — Bl 79 ==, 81 8009 80} 
1,880,009 ren Бош Боодо Baay eo оо c өө оо ә | Bock | 3 Bi 2] 48 — 50 47 — 49 
85,000 Qrompton & Oo., Nos. 1 to 86, өө ee eo ee ee е 8 т 5 . 14— 2 14— ee 
моюи || 0020 #% Мо ef 450 meat 9990400902) | ,, | „ | „ 0 — 86 90 — 96 ss 
igen Edison & Swan United Elec, Light, “ A ” shares, £8 90,961 6 Nil Nil T — es pe 
189 Do. do. гат ; Si Ba" b Nil Nil ee J| 25 © a eo ee 
44,0281 Do, do. “een 100 oe eo ee "T — 82 77 — 82 ee 
100009 ро. до. 6% Ind b. Brock Prov. Cert, al pa 100 ee А 19 — 63 78 — 68 xd . 
19,100 | Blectric Construction 1 $0 112,100- 5 216% 6 | 4% 1— 1 1— 1 i^ : 
81,890 Do, do. 7% Cum. Pret, 1 ee o 3 oe ee ee а — 2 — T oe 
88,5003 Do. do. 4 Р Мын Dele Stock ee eo Btock ee . e 96 — 99 96 — 99 we ee 
95000 General Electric Oo. (1900), 5 e 5 5. e| 10 | 56% | 5% : 9— 9 9— 9j Ө, 
900,000 do 4 MUN Bob. ee ee ee ee Stock i 98 — 98 91 — 96 xd “+ 
5000 Henley’s (W. T.) * or D. KE. 502 5 |0% 20 % | 15 & = "n н> n 104 
45,900 Do. do. 4d rt. Deb. eo ec | Btock T es ei 107 —111 107 —111 is 
50,000 | India-Rubber, Gotte-Percha & Telegraph Works ve "4 . oo 10 10% | 10 96 we 184— 194 19 — 20 1955 19 
800, 0003 йо. йо. 4 96 1st Mort, Deb, | 100 T ee ee 99 —102 xd 99 —102 xd 100 993 
8, Liverpool Overhead Railway, Ord. .. "ANC ее uu 10 1496 14% 5% 84— Bš Si— 38 
10,000 } Do. do. Pret. 410 рма ee ee ee oe ° oe 10 — 103 10 — 104 . 
87,860 Construction and Maintenance.. .. .. .. os 19 9096 |20% | 20% 85 — 88 85 — 88 86} > 
150,000{ do, 4 % Deb. Bas., Nos, 1 to 1,000 Red. 1909 | 100 oe T Ж 101 —104 101 —104 2s oe 
640,000: | Waterloo & Сиу Railway, Ord. e ә оо >œ ое 100 | 8% | 3% | B% | 86 — 89 tö — 89 а Bs 


A period ef nine months. t Quotations on Liverpool Stock Exchange. f Unless otherwise stated all shares are fully paid, € From Manchester Share List. 


Bank rate of discount З per cent. (April Sist 1904). 
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Stock Closing Olosing Business done 
| с Been? NAMB, or 8 for the Quotations Quotations week ended 
. Share. years Bept. 28th. Oct. 5th, Oct. 5th, 1904." 
90,000 | Brompton & Kensington Electric Light Bup., Ord., 1 $o 90,000 „ | ex | exe [109 w- 1 ка. шее 
rom n up.; °з 9 ee A ө 1 
90,000 Do. do. 7 96 Cum. Pret. eo Б ee ee | ee 1 1 1 1 ee ee 
860,000 | Central Electric ү 4 Guar. Deb. Stook .. s ES ee 100 s T T 107 —110 107 —110 - ; 
50,000 бап Cross and in An Supply .. es „ә oe 6 10 967 | 10 96 8 96 8 — i 84— i z B 
10,000 e 4i Cum. Pret. ee 5 ee ee ee = 5 qe 
40,000 Do. a н re Undertaking d Cum. Pre 0 ee Б ee E ee eo b 4 5 ыгы ee 
40,000 Do, do. 1 oe ee ee 5 ee vs ee ee 43— 5 4 5 . е ce 
860,000 Do. do. 4 Deb. Stock Red. ee ee ee ae 100 ee eo ee 102 —104 108 —106 101 108 
‚486 *Chelsea Electricity Bupply, . ee ee ee oe 6 é % 43% 6396 ss os 
70 — 4 City { доп EI do. Lich Deb. Btook Red. 110,596 ` ee ee Stock ° е os * 110 — 103 gn шет ee ee 
, 0 Lon eotr 10 ting, 5 1— ee ee 10 b 6 6 I 1 0} ee oe 
40,000 Do. 6% Cum. Pref., 1 to 40, 000 ee ee 10 > 2 ee 18 CIT 14 18 E 14 eu е0 
600, ро: Deb. Stock, Scrip. (iss. at 115) all paid ais ee es zx zs v 190 —125 190 —195 194 1283 
800,000 ü 2nd Deb. Stock. +. Certs., all paid .. $e 100 еъ ‘ce s 102 —105 108 —106 1 T 
40,000 Баси of London Electric Lighting, Ord. 1—40,000 А 10 4% 4 96 4% 8— 9 8— 9 Р 
90,000 Ро. до. до. 6 96 Pref., 40,001—00,000.. 10 ae ee és 114— 12 114— 12 11 112, 
600,000 Do. ` do. Deb. Stock ee e ee ee eo ee eo ee ee 105 —108 106 —108 oe @e 
59.000 | Hdmundson’s Electre m =, Ord Shares oe oe | e |7% |T% | т p mar 106 — 6 { е 
un *s о оп, ° ee oe ee 1 o6 TEN 61 Hu 
80,000 B? m. Pref. ee ee eo ee ee ee 6 em 6 жа 
140,000 ла ia "Mort. Deb. Stock ee 100 ee ee ee 105 —108 106 —108 1 ee 
11088 L d E B Co do. ° £% Debanturs Btock ee кк ee ee ee g a Me ee ee 
ondon lectrio u у norm 9 ° ° ee ee oe ee Е oS 
49,840 ро рр! 6 % Pref. Б ee ee ee 5 — 5 — et 56A ee 
0 M MOTOR Eleotrio Supply, 1 12 taf! int Mort, Deb. Sisak Red 80 64% | 9% | 8% 151— 16 oh 163 16, | 154 
e 9 upp у, ee A 
71,106 Do. do. Cum. Pref. 1—11, 106, £8 paid Pe b sa ds .. tà— 5$)— Б Sya 
0003 Do. do. di 1st Mort. Deb. Stock ө ee 56 ee ә or 111 —116 112 —117 ee oe 
10 50 | N sting Hill Eleotri опира V 6% | 6% | 6% 14 — 15 i4 16 x ME: 
0 о ee oe ee — л ee oe 
e , a a e a e a 
t. ames an с t, * б ee ео в. 6 1 1 14 % 4 == 1 44 — 
90,000 О. до. до. 1 Pref, 90,081 to 40,080 b К 4 e 8— 9 8— 9 Vs т 
150,000 Do. do. do. Bá Deb. Btock Red ee 100 ee . ee 97 —100 98 —101 xd 1002 100 
19,000 | Smithfield Markets Electric Supply, Ord. es T T 6 АР 4% 4 % 21— 93— 8j ka es 
60,000 Do. do. do. 4 95 Deb. ВСЕ eo ee Stock ee oe ee вз — 8 88 — 87 B. 0 0 
65,000 South London Electricity £41pply. Ord. oo e b oe 1% | 8% 4 4 43 44 T 
100,000 | South Metropolitan Electric Light and Power (C Ord. . a 25 ets 1 xs ss ae 1 1 - és 
60,000 (Late Blackheath and Greenwich 11% % Pref. .. a 1 ЗР, va sf 1—14 14— 13 - T 
100,000 Dist. E.L.Co.) 43% 1st Deb. Stock | 100 es ‘is is 105 —109 104 —108 ха 107 108 
80,000 | Urban Electric Варру, са x ss са аж ae 6 s dd T 41— 6 4j— 6 xd íi ee 
110 000 v ms E E 5% Ора n ee ee ee ee ee : ee 4 — ii in xd 15 i ee 
estmin E jects uppiy, oe ee ee ee oe 104% 19 124 — = oe 
98.141 Do. d E% Cum. Pref. + oe ee 5 * 14% 6 — 6 -— ! ae . 
* 1 to Founders Shares. 1 Unless otherwise stated ail shares are fully paid. 
MARKET QUOTATIONS, Wednesday, October 5th 
CHEMICALS, &c. Bee ыы, METALS, &o. (continued), | Brice. | Deo. orina 
a Acid, Hydrochloric per owt. 5/- Da g Copper Sheet per ton | £71 * 
G6 „ МЕЛО ex per cwt, 22J- g " Rod. per ton £71 „ 
а n Oxalic.. per cwt, B2/- е „ (Electrolytic) Bars per ton £62 se 
а „ Sulphuric рег cwt, 5/6 | E 93 7 Sheets per ton £78 " 
a Ammoniac, Sal per cwt, 42/- е " „ Rod per ton £72 - 
a Ammonia, Muriate (c ry stal) per ton £88 10 e » H.C, Wire per lb, 744. T 
a юз te per ton £30 E bonite Rod - per lb. 8/8 T 
a Ble ac hing powder es per ton £4 10 » Sheet 88 per lb. 87 - 
a Bisulphide of Carbon per ton £15 n German Silver Wire per lb, 1/6 ee 
a Borax.. ” per ton £18 h Gutta-percha fine .. ate per lb. 8/- + 
a Benzole (90 %) per gal, 77 h India- rubber, Para fine .. per Ib. 4/9 to 4/10 Id. ino. 
а * (60/90 %) per gal. 5/6 1 Iron, Charo oal Sheets x per ton £18 
a Copper Sulphate per ton £19 é , Pig (Cleveland warrants) per ton 48/5 Bad. inc. 
a Lead, Nitrate per ton £30 “ ,, Forgings, according to size per ton From £11 as 
а „ White Sugar per ton £81 í ,, Scrap, heavy per ton 47/6 to 50% T 
а „ Peroxide . per ton £27 10 „ Wire, galvanised No.8 . per ton £9 15 .. 
а Methylated Spirit .. . per gal, 2/6 d 
a Naphtha, Solvent (90% в 160 С) per gal, 5/6 9 Lead, English Ingot Ap „ рег ton #12 5 "s 
а Potash, Bichromate, in casks .. per lb. Bd. g T Sheet r3 „ per ton 211 178. ба. T 
a 5 Caustic (75/8096). . per ton £94 m Manganin Wire No. 98 . „ per lb. 8/. T 
a Shellac T per cwt, 210/- g Mercury А per bot, £7 15 T 
a Bulphate of Magne sin per ton £4 10 | | d Mica (in original cases) small . per Ib, 6d. to 1 se 
a Sulphur, Sublimed Flowers per ton £6 10 d „ M " medium per Ib, 2/6 to 4/- T 
a „ Recovered per ton £5 10 | d „, large .. per lb, 4/6 to 8/6 * 
a EA Lump per ton £5 p Phosphor Bronze, plain castings per Ib, 1/- to 1/24 T 
a Вода. Caustic (white 70 %) per ton £10 15 p * rolled bars & rods per Ib, 1/ to 1/8 T 
a „ Crystals per ton £8 e p » мире рег Ib, From 1/1 ee 
а „  Bichromate, casks. . per lb, 21d, o Platinum ; per o£, £4 өө 
| | e Silicium Bronze Wire per lb. 9d. to 11d, m 
| | 4 Steel, Magnet, acc'd'g to desc’ р 'n рег ton 45 s. 
METALS, &c. | | É us іп bars ч £15 to £40 ach * 
| 2 * Р 
b Aluminium Ingots, in ton lots. per ton £180 | ‘ д Tin, Block. oe e: .. рег ton £181 | in 
b Wire, in ton lots per ton £168 А g u Foil ә „ per Ib, 1/6 T 
b Sheet, in ton lots .. per ton £156 n „ Wire, Nos. 1 to 16 .. per lb, 1/8 zd. inc. 
b Babbitt's metal ingots : per ton | £48 to £180 p White Anti-friction Metals— 
e Brass (rolled metal 2" to m basis per lb. 62а. "White Ant" brand per ton £19 to 262 os 
c „ Tube (brazed) per lb, | Sid. | j Yarns,2/10s Grey Cotton,onsp'!s per Ib, ва. oe 
€ y „ (solid drawn). per Ib, | 72d. | j » Olea Flax. .. per lb, ; es 
c „ Wire, basis.. per lb. 63а. | і „ B ply 10 lbs. Russian per Ib, фа, e? 
c Copper Tubes (brazed) per lb. 9d, | Su | j „ 10 lbs. Russian, single .. per Ib, 44d, T 
с » (solid drawn) per Ib. 924. 4 | j „ 180 lbs. Jute rove per ton #11 T 
с е Coppe г Bars (best selected per ton £71 | k Zino, Bb't (Vieille Montagne bnd. à per ton £25 15 T 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British rene Co. 4 Ltd.; € Thos. Bolton & Bons., Ltd, ; d F. Wiggins & Sons.; e Frederick. 
Smith & Co., f India-Rubber, G.P, and Teleg. Works Co., Ltd.; р James & Shakspeare; h Edward Till & Co.; i Bolling & Lowe; j Walter Н. Hindley and 


Co., Ltd.; k Morris Ashby, Ltd, 


m W. T. Glover & Co., Ltd. ; ; n P, Ormiston & Sons; о мойло, Matthey & Co., Ltd,; p The Phosphor Bronze Co., Ltd, 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. ° 


Week | Receipts for | No. Miles Week | Receipts for No. Miles 

Locality. | ending the week. | wks. Total to date. open. Locality. ending the week. | wks. Total to date. open. 

£ £* £* * £ £* £ £* | ihe 
Aberdeen . | Sep. 24 1.451 «209 | 17 aisle + 5,091. 10| — g Dublin .. Вер. 80 | 4,852 | —255 | — | 79,074 | — 3.273 47 |t 4 
Bath ee ee ee 97 28 721 = 40 95,865 — ed East Ham ee е. Oct. 1 698 +121 26 20.819 + 1,590 d lw 
Birmingham .. Oct. 1| 5,765 | +279 | 40 | 214,475 411,068 — |e | Glasgow x " 1 [16,776 | +109 | 18 |9257,174 | +14,915 | 714 |+ 
Blackburn .. .. | Sep. 98 1, 1,014 | +165 | 94 |. 570 + 2,5141 — Halifax (2 weeks) .. Bep. 21 | 3,162 | +847 | 95 40,175 | + 8,381 | 88 |+ 
Blackpool ..| » 29 | 1,512 | 4899 | 26 | 88,213 | + 5,815 — |3| Huddersfield ..| Oct. 1 | 1,553 | +328 | £6 719 + 2,761) 28 | — 
„  —Fleetw'd| Oct. 1 74 | — 78 | 18 | 18,124 | + 149 — E Hull. „„ 1| 2131 | «224 | 96 | 67,852] + 7,786 | 18 „ 

н —Lytham | Sep. 29 550 | 4119 | 48 19,417 | + 7,981| 74 | — |&! Ilkeston ix . .| Bep. 28 148 | — 33 | 26 ‚996 — 8.58 — 
Bolton КУ .. | Oct. 2] 1,844 | — 28 | 27 | 51.224 + 450 | 95 | — |ә Ipswich 95 ..| Oct. 1 481 — |26 | 14,900 — 103 | — 
Bournemouth .. | Sep. £8 | 1,186 | + 16 | 26 81,769 — 104 | — Isle of Thanet „| » 1 683 | + 51 | 89 877 + 1,588 1 Ta 
Bradford ..  ..| „ 24| 4,774 | +726 | 95 |120,988 | +21,c48/ 60. | — |5 Leeds. „ 1| 5,866 | —265 | 26 |161,659| + 9.890) B9 |49 
Brighton .. | Oct. 8 | 1,017 | + 69 — 29,647 — 9 |— |B} Liverpool .. .. Sep. 24 | 10,684 | —888 | 39 | 404,808) 7 13.214 108 | — 

Bristol vs . | Bep. 30 | 8.017 | —918 | — — 98 | — London C. C. e.) „ 24 138,791 [2737 95 325,557 707,764 4 1+ 
; Devonport „ 2 | 548 | + 25 |33 | 20,64] + 8,923} 6 | — [E Manchester. Oct. 1 | 19,565 | +448 | 26 | 827,562 | +13,585 1181] |+? 
© Dudley—Bto" rb'ge „ 23 974 |— 9 | 88 8 „676 | + 1,343 — [9 | Newcastle .. ..| » 1| 8,940 | +254 | — - 11 |- 
Gateshead » 28 982 | + 88 | 88 84,613 | + 1,497 | 102 |+ 3 |; Portsmouth " „ 1| 19899 | + 42| — 57,915 | + 4,2999 | 14 | — 
i n'k—Pt.Glsgw| „, 23| 623 | + 76 |38 | 22,2979 | + 1218! 1$ | — || Salford — .. ep. 26 4366 |— 21 25 106.927 + 7,258 90 | — 
ldbam—Ashton | , 23 580 | — 12 | 88 21,115 — +93] в |— f Sheffield ..  ..| Oct. 2| 4.690 | —175 | 27 128.646 + 2,709 | 84d 2 
otteries .. m » 28 | 1,856 | + Б1 | 38 66 028 | + 5,289 958 | — 2 | Southampton ‚.| Sep. 29 972 | —127 | 96. | 27,453 | — 1,543 9 | — 
Bivanses .. „ 28| BÆ | — 18 88 21,100 + 998 — |g|Sunderland..  ..| a 38| 1,274 | +560 | 26 | 82,048 + 368 | 31 |+1 
a Wolverbampton.. „„ 28| 461 | + 66 | 88 | 16,08 | — 17 108 [+8 Tyneside ..  ..| p 28 639 | 4186 | 39 | 16,455 | + 3,5% y +4 
Д Yorks. Wool Dist. » 28 547 | 4119 | Bd 99,082 | 8,729 6 | = | Уем Ham .. 2 „ 529 | 1,141 — | Әд 288 — j^ es 
Miscellaneous. ,, 08 | 8,7 — ва 18, 59 — ~ | a Wolverhampton . „ kO 719 | 4819| — — ~ Lon 
urbe  .. 6 pet: 9 1,124 | Ф060 | ~ ры — | 108 |4Rj |< Cen. Rip, 1 Бн 
u 2 Trent s. | Bep, i m E ?H | вз т ~ | EU 1 t - 

оа i * + À = 
atbam а Dhu | | f 92 æ 10 im + i aliia y = 
* ae E о: 14 = 9 | 8 - в г! тЫ + 
Е кы : — Pa 4, i 

шеш бш . Mat d 227 12. - =~. ag a EE 44 1 У 
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THE DISTRIBUTION OF MAGNETIC 
INDUCTION IN MULTIPOLAR ARMATURES.* 


METAL MARKET. 


Flactuations in September. Bv W. M. THORNTON, D. So. 


Tus progress of the constructional development of dynamo-electric 
І machines bas been characterised by the utilisation of all parte, 
Берт. 12 5 6 7 8 9 121314151619 2021 22 23 26 27 28 2930 copper or iron, to their fullest temperature limit, with the result 


£38 that the weight of a machine for а given output is much less than 
ТТТ ТТТ ТТ ig given outp 
|| | | | | SPELTER (G.O.B's. BERBENS 
inlet | | | [| | 
Sea ee cee 


LEAD (ENGLISH). | | 
Serr. 12 56 7 8 9 12131415 16 19 20 21 22 23 26 27 282930 


IRON. y 


60/- however, show tbat in one point—the radial depth of the armature 
50 . core—there is still a wide diversity of practice, arising, no doubt, 
58/- SRR RRR from the fact that there has been little or no direct investigation of 
s7. ЕТТТ Te ty ; 

56/. |} iy] i tt tt 


Air Gap 0-53 ст. 
Air Cap 933 cm. 


Air Gap 0 175 em. 
Air Gap C Jes c. 


4 TIN. 


Вирт. 12 56 7 8 9 121314151619202122 2326 27 28 2930 
£ 130 
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127 f 22 { f 
196 8 Š E 
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А COPPER (G.M.B's.) 


Serr. 125678 9 121314151619 2021 22 23 26 27 28 2930 
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63 SEE HH 
62 ETT — . . the distribution of magnetism within the core upon which to base 
61 J a scientific treatment. 
eo Т ae ead The most suitable radial depth for the armature core of con- 
89 poh Oe eb poe ЕШ = tinuous or alternating-current machines can be found by а con- 
EET ШШ] ИР ШИ ШЇ ТИ ШЕ ШЕШ! ate of | an sideration of the manner in which the induction is distributed 
58 „ЕТТТ from the periphery inwards at a section midway between the poles. 
57 ENE FOE T TE This depends upon the pole spacing, the length of tbe air-gap, the 
56 H- TTT flux density within it, and upon the radial depth of tbe core. 
55 CCC. The following investigation is a study of the effect of each of 
84 U these upon the flux density in the core. For this purpose the n ag- 
53 ETE ITI ETT netic circuit of a multipolar machine was reprodaced in miniature 
52 m zE (fig. 1). Each of the four poles could be adjusted by means of 
8} ds "ma slots in the cast‘iton yoke, а: d tbe length of the air-gap varied by 


thin $heet-iton watbefe inserted between the pole and tbe joke, 
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The pole-tips were well rounded, and the flux density in the gap, 
as explored by the bismuth spiral, was found to be the same аё all 
parts of the pole-face. 

The armature, which in this case was not intended to revolve, 
consisted of stampings of the usual thickness, and 6 in. diameter, 
threaded on a mild steel bolt. To guard againet the distorting 
influence of the nut and bolt-head, thick bard wood washers were 
used, во that the magnetic path was confined to the stampings. 
Along a radius of tbe core small holes were drilled, and five search 
coils wound to enclose successive areas at different depths. 

The experiments were divided into three sets. In each the air- 
gap was kept the s&me throughout, the pole-pitch and current 
varied. For each different pitch from four to six readings were 
taken, with flux densities increasing gradually from 2,000 to 11,000 
lines per square centimetre. The results are recorded graphically 
in fig. 2. These curves show how the core flux changes when that 
in the gap is varied. 

There are several points of interest which are at once evident. 
Thus, the depth at which the maximum density is found is inde- 
pendent of the intensity of magnetisation, except when the air- 
gap is small and the density great, in which case the maximum is 
slightly deeper at the higher values. Again, the position of the 
maximum is independent of the length of the air-gap, depending 
only upon the pole-pitch. The wider the pole-pitch the deeper is 
the maximum and the greater the flux density towards the centre. 

The smallest pole-pitch used in the experiments corresponds to 
the usual conditions of practice, the ratio of pole-face to pole-pitch 
being 072. If a straight line ie drawn, joining the points where 
the centre lines of the poles cut tbe armature periphery, it will 
form а chord whose greatest depth from the arc corresponds with 
the observed depth of the maximum flux density. In small smooth 
core armature this may be used as a guide to the position of the 
maximum. The distribution in slotted cores is the sub‘ect of au 
investigation now in progress, but it may be inferred that the 
maximum will lie not far from the middle of the chord joining the 
intersection of the centre lines of the poles and the arc through the 
bottom of the slots. The curve of distribution will be in general of 
the form shown in fig. 3. 

To illustrate the importance of tbis in practice, consider the 
curve corresponding to a gap flux density of 6 260 lines per square 
centimetre. In tbe experimental model the half pole-face is 2:54 
cm. wide,so that if an average armature flux density is desired 
equal to 07 of tbat in the gap, it is on the assumption that the flux 
density is inversely proportional to the area, equivalent to making 
the core 3'6 cm. deep. But by inspection of the curve in the rigbt- 
hand bottom set in fig. 2, it is seen that nearly one-balf of this 
depth is inefficient, the two outer centimetres carrying 80 per cent., 
and 2:5 cm. 90 per cent. of the total magnetism. Increasing the 
табі:1 depth beyond this latter value does not lower appreciably 
the flux density in the outer portions of the core, the total flox 
being kept the same. 

The path of each line of force is that of least reluctance. There 
is, therefore, greater concentration along the shortest chord until 
the permeability there falls owing to the increased density, and a 


Flux Density in Core 


— -- Radial Depth- — 


Fic. 3. 


longer path with higher permeability offers less reluctance. If the 
ratio //u remained constant for all lines in the core, there would be 
uniform flux density over the section midway between the poles. 
The effect of increasing the pitch of the poles upon the armature 
distribution can be well seen by comparing curves for the same air- 
gap and air-gap density in each set of curves of fig. 2. 

In the ваше way the effect of changing the air-gap can be 
examined by grouping corresponding 9 each case. One sees 
that when the gap is long more lines enter the core than when it is 
short, though the flux density in the air-gap is the same. The total 
pole-tip fringe must therefore be greater, 

The curves so far considered show the distribution midway 
between the poles, the position of maximum total induction. To 
examine it between this position and the pole centre line, where, if 
there is symmetry, the flux density is zero in the core, the latter was 
moved so that the radial line of the exploring coil occupied in turn 
the positions A, B, C, D (fig. 4), and the readings taken as before 
with the pole-pitch, air-gap and flux density in the air-gap kept 
constant. The curves obtained are given in fig. 4. 

A general formula for the best radial depth of smooth core 
armatures which hsve relatively large air gaps can be found from 
the curves of fig. 2. It will also apply to slotted cores, since the 
ir fluence of the slots is in effect to lengthen the gap. Suppcse that 
in every case the core is stopped when the flux density at tbe inner 
surface i$ one-half the maximum flux density in the iron, which 
appears from the curves to be a suitable point. It is found by trial 
that all the pointe on the curves where this is to lie at the same 


radial depth, and in every case the radial depth bears a ratio to the 
pole pitch which only differs by а few per cent. over the widest 
range of pole pitch used. Writing, therefore, d = k р, whered is 
the radial depth and p the pole pitch, the value of & found from the 
curves is 0:3. In other words, the beet radial depth is, on the above 
assumption, 30 per cent. of the pole pitch. The corresponding 
ratios of radial depth to the radius are, of course, not constant. 
Writing 


2 1 17 


рет", then d 2 Kr er 4 138, Я 
n N 


, ОР – 
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There is, therefore, a reasonable scientific basis, for the designer's 
rule that the ratio of radius to radial depth should be half the 
number of poles. 

If an examination is made of miscellaneous designs of machines, 
it is found that this condition is sometimes, but not often, fulfilled. 
It is suitable for a first approximation, and working values should 


ЖИЛЕ 
N 
. 
F 


Induction Density, in Core. . 


06 10 15 20 25 зо 85 49 (45 ? 
Ra tial Depth from Air Gap. 


| А ob Gb 
. —-ole Pitch 9 
Fria. 4. 


be made somewhat les“, because the density diminishes from the 
midway position towards either pole. 

Covversely in all existing machines which have this proportion, 
the flux density at tbe inner surface is balf the maximum value in 
the core, which can be found by reference to the curves of the 
paper. 
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THE TESTING OF ALTERNATE-CURRENT 
MACHINERY. 


By R. J. KAULA. 


(Paper read before the Students’ Section of the Institution of Electrical | 
- Engineers, February 17th, 1904.) | 


(Concluded from page 490.) 


TRANSFORMERS. 


The heating test of a transformer is of the greatest importance. 
This can be arranged in an economical way more frequently than is 
the case with generators, though, if net, sll the methods of loading 
described above can be adopted. Taking two transformers of the 
same size and type, the test can be made in accordance with the 
diagram, fig. 6. 

ту and T, are the transformers to be tested. In this case the thick 
winding of T; is connected to the supply, the high tension winding 
being connected to the high-tension winding of T, Ts is а small 
transformer which supplies the losses, it having its primary in series 
with a variable resistance and connected across the supply. The 
secondaries of т, aad T; are then connected in series and feed back 
to the supply. ‘Che variable resistance н is so chosen as to enable 
the load to be varied from no load to full load or any required 
отет Іова. 

Fig. 7 shows some. diagrams of connections for heating tran'- 
formers as described by Mr. Goldschmidt in the El, ktroterin ische 
Zeitschrift for 1901. Heating due to iron losses is effected by 
alternating current, a continuous current equivalent to the ful)-load 
current passir g simultaneously through the windings. Fig. 74 
shows aniarrangement for full-load test, fora three-phase alternator 
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G and transformer т of equal size. Star connection is required in 
this case for the alternator and the primary of the transformer, the 
secondary of the latter being mesh-connected, but opened at one 


connection where the с.о. is applied. The с.с. is also connected to 
the neutral points of the alternator and transformer primary. 
According to the ratio of transformation, the regulating resistance В 
may or may not be required. As the test proceeds the continuous 
current E.M.F. is raised and gives a direct measure of the increase 
of resistance, the current being kept constant. 

In fig. 78 a small alternator supplies the transformer with the 
magnetising current only, the secondary being on open circuit ; the 
continuous current is supplied to both primary and secondary of 


©, 
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the transformer, as in the case of the secondary of the previous 
diagram. The resistances в, are inserted to protect the alternator. 
The magnetising current being very low, there is very little drop 


- 
Ф 
pemer : 
0:380 véite 40 


Across these resistances. They are, however, entirely eliminated in 
fig. 7c, where each limb of the primary is split in halves and con- 
nected so asto give two neutral pointe, to which the с.с. is connected. 
The impressed alfernating E. H. F. is, of course, reduced to half. 


Single-phase ormers must have the two limbs opposing each 
other. 
The report of the test should state if artificial cooling is employed 


during the beating test, and readings аге taken periodically on ther- 


"7d 


40 
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mometers which are fixed to the iron and coils at the warmest 
acoessible points, and curves are plotted therefrom. Needless to 
say, the increase of resistance of the windings is ascertained after 
the test is completed. 

The completion of the test is indicated by the temperature curves 
reaching a steady value. 
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The transformer efficiency may be found either from the ratio of 
Kw. output to xw. input read during the full load test, or, better 
still, by adding the separate losses, which, in this case, consist of 
iron losses and copper losses only. The watts consumed by the 
transformer when the secondary is on open circuit, give the iron 
lose; the copper loss = OR + C1? Bi, where c and c, are primary and 
secondary currente, and R and B; are primary and secondary 
resistances. Fig. 8 shows the efficiency curve of a 55-xw. three- 
phase transformer. Where a transformer is designed to supply 
induction motors or other inductive load, it is essential to determine 
the drop of potential on load. For this purpose the secondary is short- 
circuited and full load current is passed through the primary; the 
impressed EK. M. F. gives the maximum drop for full load cur- 
rent, i will be found rarely to exceed 5 per cent. of the normal 
Transformers which are used in connection with high-tension 
currents must be subjected to a very thorongh insulation test, which 
is mostly required by the specification. Transformers up to 5,000 
volts should stand a test of double normal pressure, whereas for 
transformers whose normal E.M.F. exceeds this figure, the relative 
increase of pressure need not be so great. | 

It should be noted that an increase in the no load watts of a 
transformer after it has been in use for some time is a frequent 
occurrence, due to the ageing of the iron. 


ImpvorioN MOTORS. 


The simplicity of construction, low initial cost, small bill of 
repairs and many other good features, are advantages of the induc- 
tion motor, which have brought it very much to the fore in recent 


ears. 
í The full load test shows no special features. Two motors can be 
tested together, one machine working as induction generator in 
parallel with the generator, but the necessary speed regulation— 
the generator must have the same negative as the motor positive 
slip—complicates this arrangement. It is therefore more advisable 
to load with a synchronous alternator or:& dynamo, which can be 
doing useful work. 

There being no enclosed windings or commutator on an induction- 
motor, a heating test of a standard motor becomes unn , and 
herein, too, its characteristic simplicity is evident. A small 
machine up to, say, 20 н.р., should run for about one һопт to show 
the bearings to be in order, when the no-load readings are taken at 
normal impressed E.M.F. and frequency, volte, amperes, and watts 
being read. Next the rotor is short-circuited and held in a fixed 
position, and a reading of the same quantities taken, the impressed 
voltage being much lower in this case to prevent the current rising 
too high. These two readings are most important, and should be 
repeated several times to ensure accuracy. They suffice for the 
calculation of the characteristics by means of the formule given by 
Mr. О. P. Steinmetz, or graphically with the Heyland diagram. 

Fig. 9 shows the characteristics of a 600-н.р. tbree-pbase motor. 

To read the horse-power developed by the motor on a brake, 
taking the readings simultaneously and  obtaioing the 
characteristics in this way, can hardly be expected to give very 
accurate resolte. It is far more reliable to lo&d the motor and read 
the power consumed, also taking note of potential difference, 
current, frequency aud slip. By deducting the total losses from the 
respective power input, we obtain the brake borse-power, and the 
characteristics can then be given as function of tbe latter. The 
losses consist of the following: — No- load Icsses, ùe., iron and fric- 
tion loss ; stator copper Іова; rotor losses. 

The no-load losses are obtained from the no-load readings, and 
are fairly constant, though they decrease slightly with the load, 
owing to the drop in speed and in the value of the induced Е М.Р, 
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The stator copper loss is equal to resistance x sqvare of current, 


аг е rotor loss сар be taken as equal to (power input minus no- 


loa» stator loss) x slip. As the accuracy of the result of this 
test d «entirely on the correct mi asuring of the slip, it may 
be well * fer to a few methods of obtaining it. 


If revol v jou counters are attached simultaneously to the motor and 
the genera:or supplying current for one minute, then the slip— 
(81 р — Ro po) 
s = 100 Ri Р! 0 
where ni and р, are revolutions and number of poles of the generator, 
and в, and p, are revolutions and number of poles of the motor, and 
з is given as percentage of synchronous speed. 

It is rather difficult to obtain accurate results for light loads with 
this method, the slip being very small. Ifaemall bel] is fixed to 
the shaft of the motor and a bammer to tbat of the generator and 
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the machiaes are so placed that the bammer hits the bell each time 
it overtakes the same, then the difference in the number of revolu- 
tions is indicated by а con esponding number of sounds. This 
method, however, necessitates an equal number of poles for gene- 
rator and motor, but a synchronous motor with the same number of 
poles as the motor can, of course, take tbe place of the generator. 
In a polyphase motor 


Fre que nov of rotor current 
Frequency of stator current 


As the frequency of the stator cunent is known, if that of the 
rotor current сап be determined, we have а very simple method of 
obtaining the slip. If а continuous current ammeter, with scale 
for positive and negative deflection, is inserted in the rotcr circuit, 
it will give one deflection over the whole »rale.per period, and as 
this frequency is mostly low there is no difficulty in getting satis- 
factory readings and obtaining the slip therefrom. 

It is, however, impossib'e to insert an ammeter in tbe circuit of 
a squirrel-cage rotor, and for this case the arrangement shown in 
fig. 10 can be used instead. 

Leads are taken from two of the primary terminals. One is con- 
nected to the rotor shaft, which in turn is connected to the revolv- 


8 = x 100. 


Plotting these readings the lowest point of the curve where the 
E.M.F. = 0, gives the watts consumed by friction at synchronous 
speed. This, however, only holds good if the motor does not 
when the low points on the curve are being taken, and this fault 
occurs rather frequently. | 

The whole question of separating the по-Ісай losses of induction 
motors is dealt with fairly exbaustively io the согге:ропбепсе 
columns of last year’s Electrotechwmische Zeitschrift. Mr. Lehmann, of 
Oerlikon, describes а method which takes into account the energy 
given off by rotor hysteresis. 

Let a motor whose rotor is on open circuit be connected to a 
supply of normal pressure and frequency. The motor is driven by 
external means in its direc!ion of rotation, and the watts consumed 
are noted. As tbe motor approaches synchronous speed, the watts 
will decline, but at an exceedingly slow rate, until synchronism is 
reached, when there is a sharp and considerable fall in energy con- 
sumption, and if the speed be still furtber increased, the value 
reached at syncbronism will remain practically unchanged. This 
difference in the watt-readings is accounted for by the fact that the 
rotor hysteresis changes index. Therefore, half the difference gives 
the actoal amount of energy supplied by rotor hysteresis, and if we 
deduct this value from the first watt-reading, we obtain a figure 
which gives the watts consumed by iron losses for normal pressure 
and frequency ; by deducting this figure from the no-load watts, the 
friction loss is also given. 

Even though the speed of an induction motor does not vary very 
considerably with the load, it is obviously very useful to obtain & 
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ing contact maker shown. The second lead passes through a volt- 
meter of similar type to the ammeter used in the last-mentioned 
arrangement, and thence to the contact piece. 

There should be as many equidistant contacta as there are 
pairs of poles. In this caee there will be one deflection on tbe 
meter for each period slipped. If this frequency becomes tco high 
to be read conveniently, only one contact need be used on the 
contact maker, and the number of deflections must tben be 
multiplied into the number of pairs of poles. Owing to the rotor 
speed being below that of syncbronism, contact is made at a different 
point of the pressure curve at each revolution. If a hot-wire or 
other alternating-current meter is used, it will show twice the 
number of deflections. 

The no-lcad losses consist of iron and friction losses, if we neglect 
the magnetising current copper losses. 

From the fact tbat in an induction motor the is inde- 
pendent of the termiral volisge, а simple method of separating 
(еге two loss в is derived. Read the watts as fancticn cf tle 
impressed E. M. F., nedueing the latter to the lowest possible valve. 


curve, showing the frictional losses, at varied speed, as mechanically 
identical motors are wound for different frequencies and different 
numbers of poles. This curve is easily obtained from a retardation 
carve, when the friction loss for one speed is once known. 

Fig. 11 shows the retardation curve of а 10-н.р. motor which 
was found to consume 315 watts to overcome friction losses at syn- 
chronous speed, $e, 2,400 r.p.m. Now, let nı and пу equal the 
speeds registered respectively t seconds before and 1 seconds after 
synchronous speed, and let n, and n, equal the speeds registend 
t seconds before and after the speed for which the friction loss wi 
is to be found. Then— 
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In this way the friction losses are obtained for any speed and 
the curve plotted as in fig. 11. In the above polyphase induction 
motors only have been considered. | 

Though a single-phase motor can never be as good а machine as 
а similar polyphase one, ite efficiency and power factor may come 
very close on 90 per cent. The high frequencies which were 
adopted in the earlier days of alternating currents, and which are 
still with us to а great extent, have been a severe handicap in the 
designing of this type of motor. The testing is very similar to that 
of polyphase motors. The formule for calculating the character- 
istics from the constants being very complicated, the latter are 
mostly found by means of a brake-test or by adding the lomes as 
described above. 

The curves shown in fig. 12 were obtained by the latter method on 
а 70-н.р. motor. The frequency of the rotor currents is in this case 
twice that of a polypbase machine at equal slip. Moreover, the 
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rotor losses аге 


times the loss in a corresponding poly- 


phase machine. 

The starting torque is raturally of great importance, and fig. 13 
shows the torque of a 24-н.р. motcr in per cent. of full load torque 
with corresponding power factor. Whete startipg boxes are used 
for startir g, the impedance and power factor of the phase displac- 
ing eoils must be ascertained. 

Where a large number of induction motors is installed, their low 
pcwer factor means a ccnsiderable extra cutlay in cables, besides 
reducing the maximum output of the generators supplying them. 
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In large installations of this kind, it bas often been found advisable 
to put down a few synchronous motors, which may work on а 
negative power factor, thus helping to improve the total power 
factor. 


240 
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The usual type of synchronous motor will not start by itself at 
all, if single-phase, and only running light, if poly phase, i.e, as 
hysteresis motor. Mr. Danielson bas, however, designed a machine, 
an &uto-synchronous motor, which starts on full load. Fig. 14 
shows the rotor of this macbine. Its only difference from the 


Fic. 14. 


ordinary slip-ring rotor is that the winding of one of tbe pbases 
has twice the section of that of tbe other two. The machine is 
started as an ordinary induction motor with graduated secondary 
resistance, and when full speed is attained continuous current is 
supplied to the thick winding, and the two parallel-connected thin 
windings. 


| Avte-Syrichronous Motor | | 
Н 100 HP. - 1000 v. 60 a. 


| | 49 4 4007 p.m. Б | 
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This machine is tested both as induction motor and synchronous 
motor, and fig. 15 sbows the no-load phase characteristic of a 
100-н.р. auto-synchronovs motor, the power factor and current being 
given as function of the exciting current. 

To get useful results in testing, accurate meters are essential, and 
all instruments should be frequently checked against standard 
instruments, such as a Kelvin composite balance. | 

Hot-wire instrumente, though exceedingly veeful in tbe class of 
work which bas been described, require constant checking, and 
this applies 3 to the zero positicn of the pointer. 

The fact that one and the вате instrument is often ised in ec n- 
nection with two or even more sbunts or resistances, is one of the 


great advantages of this type. The main disadvantage of the 
hot-wire voltmeter is the fact that it consumesan amount of energy 
which is often very appreciab'e. Electrostatic voltmeters are 
therefore now being used in their place to a great extent. Eleotro- 
magnetic instrumente are not to be recommended for use in the 


` test room, as they have a different constant for every frequency. 


In conclusion, I should mention that all the carves shown were 
taken at the English or Swedish works of the Fuller-Wenstróm 
Electrical Manufacturing Oo. 


ELECTRICAL LAW IN THE COLONIES AND 
INDIA. 


[FROM OUB LEGAL CONTRIBUTOR. | 


(Continued from page 528.) 

І. (e) Western Ausiralia.—ln 1892 an Act was passed 
in Western Australia entitled “ An Act to authorise muni- 
cipal corporations to supply or to grant licenses or make 
contracts for the supply of electricity for lighting and other 
purposes." This Act provides (by Sec. 1) that any council 
may, subject to the provisions of the Act, supply, or from time 
to time, license or contract, with any company or person to 
supply electricity for all or any of the purposes mentioned in 
this Act within the limita of the municipality, or within 
such limits as the governor may, from time to time, by pro- 
clamation approve and allow. The term * council ” as used 
in this section meats “ municipal council." 

A license or contract to granted may be for any period, or 
periods, not exceediog 21 years, and shall be subject to such 
regulations and conditions as to the performance by any such 
company or person of their duties in regard to such supply 
for the revocation or rescission of the license or contract 
where the said company or person shall fail to perform auch 
duties to the satisfaction of the Council, for authorising 
inspection and inquiry from time to time by any officer of the 
Council, and generally with regard to any other matters in 
connection with any such license or contract or supply of 
electricity. 

In сазев where the Council exercise their right of entering 
into & contract under the Act, they have power to introduce 
terms of purchase, &c. . 

By Sec. 7, undertakers are also made subject to such 
regulations and conditions as may from time to time be 
prescribed by the Governor, and published in the Gazette with 
regard to the following matters :— 

(a) The limite within which and the conditions under 
which a supply of electricity is to be compulsory or per- 
missive ; 

(6) Securing a regular and efficient supply of electricity > 

(c) Securing the safety of the public from personal injury 
or from fire or otherwise ; | 

(d) The limitation of the prices to be charged in respect 
of the supply of electricity and the rent апа sale of meters 
and fitting; 

(e) Authorising inspection and inquiry from time to time 
by the Governor ; 

( f) Theenforcement of the due performance of the duties of 
the undertakers in relation to the supply of electricity by the 
imposition of penalties and otherwise; and 

(g) Generally with regard to any other matters in connec- 
tion with the supply of electricity. 

It will be seen that rules may be framed uuder this order, 
which would take the place of our own Board of Trade 
regulations. 

II. British Columbta.—There does not seem to be any 
special legislation relating to the supply of electricity in 
British Columbia. It is provided, however, by an Act to 
consolidate and amend the law relating to the Incorporation 
of Municipalities" (1897), Sec. 50, that in every manici- 
pality the Council may, from time to time, make, alter and 
repeal bye-laws for any of the following purposes, or in rela- 
tion to matters coming witbin the classes of subjects next 
hereinafter mentioned, that is to say“ (inler alta) (11) for 
purchasing, constructing, operating and maintaining works 
for supplying the inhabitants of the municipality with water, 
electric light or gas, and regulating the conditions ard terms 
under which the same may be tupplied and used. (12) For 
acquiring, by purchase or otherwise, any tramway, street 
railway, ferry, gas works, or electric lighting plant already 
constructed or established wholly or partly, within the limite 
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of the municipality, and to lease or maintain, operate and 
extend, as may seem expedient, the same in the discretion of 
the Council by resolution passed from time to time in that 
behalf." The only other measure which relates to electricity 
is the Water Clauses Consolidation Act, 1897, certain clauses 
of which specify the terms on which water may be used for 
generating electricity. 

III. British Guiana.—In 1890 an Ordinance was passed 
in British Guiana to facilitate and regulate the supply of 
electricity for lighting and other purposes. Tt is provided 
by Sec. 4 that the Governor and Court of Policy may, from 
time to time, license any local authority, or any company, or 
person to supply electricity for any public or private pur- 
poses within any area, subject to the following provisione. 
.. . . Here follow a number of provisions which are 
practically identical with those of the Electric Lighting Act, 
1882. Sec. 4 (1) provides that :—“ The consent of every 
local authority baving jurisdiction within the area or any 
part of the area within which a supply is licensed to be 
furnished sball be required to the application for a licence, 
which consent such local authority is hereby authorised to 
give, with such conditions, if any, as subject tothe approval 
of the Governor and Court of Policy the local authority may 
prescribe ; provided that in any case in which the consent of 
such local authority is refused, the Governer and Court of 
Policy may, if they are of opinion that having regard to all the 
circumstances of the cage, such consent ought to be dispensed 
with, make a special order dispensing with such consent ; but 
the grant of authority to any undertakers to supply elec- 
tricity within any area shall not in any way hinder or restrict 
the granting of a license to the local authority, or to any 
other company or person within the ваше area.” As will 
have been noticed, this provision as to withholding consent 
follows very closely upon the lines suggested by Sec. 1 of 
the Electric Lighting Act, 1888. Sec. 27 of the Ordinance 
makes provision for compulsory purcbase of undertakings by 
local authorities on terms which are almost identical with 
those laid down in Sec. 2 of the Electric Lighting Act, 
1888. It is important to notice, that the statutory 
period within which the right of purchase may be exercised 
is 42 years. 

IV. Canada.—The provinces of the Dominion which 
appear to have paid attention to electrical legislation are 
(a) New Brunswick, (2) Ontario, and (c) Quebec. | 

IV. (a) New Brunswick.—There does not appear to be 
any Act of the Legislative Assembly of New Brunswick 
relating to the general supply of electricity. Nevertheless, 
Acts seem to be passed from time to time, under which the 
power to supply electricity is conferred upon companies, 
Thus, in 1902, an Act was passed to incorporate the ** Aber- 
deen Electric Co.” Ву that Act the company were 
empowered to generate and sell electricity, and in carrying 
ont the supply to erect and place poles in streets, &c., such 
works to be carried out under the supervision of the muni- 
cipál councils of the various cities in which the works were 
laid. Sec. 12 of the Act contained a provision to the 
effect that: No poles or wires shall be placed in such а 
way as to interfere with the poles or wires of. any telephone 
or electric light company now. existing, or во as to injure or 
impair the efficient working of any telephone or electric light 
system in operation in this province, in places where any 
such system may be in operation before the company hereby 
incorporated establishes its system; it being understood, 
however, that nothing herein contained shall be construed to 
prevent the company hereby incorporated from erecting its 
poles and stringing wires, or laying the same underground, 
on the opposite side of any highway or street to that occu- 
pied by the poles or wires of any existing telephone or electric 

light system." 
IV. (b) Ontario, —The revised statutes of Ontario, which 
were published in 1897, contain *an Act respecting com- 
panies for supplying steam, heat, electricity, or natural 
gas, for heat, light, or power." "This Act provides (by Sec. 1) 
that any five or more persons who desire to form a company 
for supplying (inier alia) electricity in any city or other 
municipality, may become incorporated under the Ontario 
Companies’ Acts. Every such company may construct 
works for the production of electricity, and may conduct the 
same by any means through, under, and along the streets, 
highways, and public places of the city, town, or other muni- 


laying of ca 


cipality ; but as to such streets, highways, and public places, 
only upon and subject to such agreement in respect thereof as 
shall be made between the company and the municipality, 
and under and subject to any bye-law of the council of the 
municipality passed in pursuance thereof. By Sec. 5 it is 
provided that no company shall be entitled, by virtue of the 
Act, to take possession, or make use of, private property or 
to do any work thereon under the compulsory powers of the 
company in that behalf, until the amount to be paid for or in 
respect of such property is ascertained by arbitration or 
otherwise, as the case may be, and is paid or tendered to the 
perties entitled thereto, or is paid into Court for their benefit. 
An electric light company may also lease their machinery 
when it is not in use, and they may lease the land which they 
use for the purposes of their undertaking. 

Another statute (Cap. 208 of- the Revised Statutes of 
1897) entitled :—'* An Act respecting Street Railways,” 

rovides, by Sec. 18, that where a street tramway is operated 
b electricity, and wires are suspended overhead, guard wires 
must be placed and maintained in such а way ав to prevent 
telegraph or telephone wires from falling upon the naked con- 
ductors. It is also enacted that the company when 
operating any portion of ita line by means of electricity shall 
use such means and appliances ав may, as far as may be 
reasonably possible, prevent water pipes, &c., placed under- 
ground from being damaged by tbe escape or discharge of 
electricity into the ground. For this purpose the rails must 
be properly bonded. 

By the Municipal Act of 1897 (Cap. 228) it is provided 
that the local authorities may make bye-laws for regulating 
the erection and maintenance of electric light, telegraph. and 
telephone poles and wires within their limits. 

By Sec. ,566 of the same Act it is provided that the 
Councils of the municipalities may make. bye-laws to 
authorise any gus or water company to lay down pipes or 
conduits for the conveyarce of water or gag under streets or 
public squares, subject to such regulations as the Council 
sees fit; and by an amending Act which was passed in 1902 
(The Municipal Amendment Act, 1902, 2 Edw. VII., с. 29) 
similar provision was made in the case of electrical supply. 
It may be observed, in passing, that these Acts contain pro- 
visions which ensure that a supply shall be given to each 
consumer on equally favourable tei ms. It is also competent 
for those who provide the supply to demand security for ita 
continuance from the consumer. ` 

IV. (c) Quebec.—There does not appear to be any gn 
Act or ordinance relating to the supply of electric light in 
the province of Quebec. However. by an Act assented to on 
January 12th, 1895, it was provided that the provisions of 


the law concerning the organisation of gas and water 


companies should govern the organisation of. electric light 
and water companies. It would thus seem that those who 
have power to legislate in Quebec have fallen into the error 
of legislating by reference, a procedure which bas done ғо 
much to arrest the progress of electrical development nearer 
home. Turning tothe ordinances so incorporated, it will be 
found that by Sec. 6 of Cap. III. of the Revised Quebec 
Statutes (1888), provisions are set out under which gas and 
water companies may commence business. It is provided 
that any five or more persons who desire to form a company 
for supplying any city, town, incorporated village, parish, 
township, or other municipality, with electricity or water, or 
with both electricity and water, may make and sign a state- 
ment or declaration in writing in which shall be set forth :— 
(1) The corporate name of the oompany ; (2) the object 
for which the same is formed; (3) the amount of the 
eapital stock of the company, which shall be divided into 
shares of $20 each. The company so incorperated may 
sell or hire out meters and fittings. They may break 
up streets for the purpose of laying mains and pipes, and 
may even pass through or under the property of one person 
to reach that of another, provided, of course, that in this, as 
in other cases, they make satisfaction for all the damage 
which may be done. Their works must also be carried on 
with due regard to the public safety. With regard to the 

bles, the company has powers similar to those 
which are conferred upon telegraph companies, Thus, it 
may construct the lines of telegraph designated in ita 
certificate, проп any lands purchased by it, or the right to 
carry its line over which has been conceded to it by the 
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parties having a right to make such concession, and along 
any and upon any of the public roads and highways, or acroes 
any of the waters within this province, by the erection of 
the necessary fixturee, including posts, piers or abutments, 
for sustaining the cords or wires of such lines, provided the 
game are not so constructed as to incommode the public use 
of such rcada or highways, or to impede the free access to 
any house or other building erected in the vicinity of the 
Bame, or to interrupt the navigation of such waters." 


V. Cape Colony.—The only Act in force in the Cape 
Colony upon the subject under discussion is an “ Act for 
Regulating the Employment of Electricity for the Purposes 
of Electric Lighting and Power Generally,” which was 
passed in 1895. The provisions of that Act apply to every 
local authority, company, or person, supplying or employing 
electricity for any public purpose within any area, who may 
be authorised by any Act of Parliament, or to any company 
or person who may, with the consent of any local authority, 
and the approval of the governor, be empowered to supply oz 
employ electricity for any public purpose within any area, 
and shall apply to every иаа во to supply ог employ 
electricity. 

Sec..2 provides that * The Governor may from time to 
time make puch regulations in accordance with the regula- 
tions for the time being of the Board of Trade of the United 
Kingdom, subject. to such modifications as he may think 

dient, but in no case more stringent, for securing the 
safety of the public from personal injury, or from fire or 
otherwise, and for minimising as far as may be reasonable 
any interference with the electric wires, lines and apparatus 
of the Government or any other authority, company, or 
person, and may from time to time rescind, alter, or repeal, 
guch regulations. 

Sec. 8 provides that any local authority duly authorised 
thereto, and any company or person having received the 
necessary consents intending to apply for statutory powers to 


enable them to supply electricity for any public purpose or 


use it as а motive power in connection with tramways, shall 
give three months' notice of such intention to the Govern- 
ment, and must also advertise the fact of their application 
in the papers. 


VI. Ceylon.—In 1895 the Government of Ceylon passed 
ап Electricity Ordinance to provide for the protection of 
person and property from the risks incidental to the supply 
and use of electricity for lighting and other purposes. 

By Sec. 4 of this ordinance it is provided that in either of 
the following cases, namely :— | 

(a) If а person intends to undertake the business of sup- 
plying electricity ; or | 

(b) If a person intends to use electricity for any public 
purpose, or in any public place, or in any place where there 
is a likelihood of the public being affected, or in а place in 
which 50 or more peraons are likely to be assembled, the 
person shall, one week at least before commencing the supply 
or use, give notice of his intention to the Government agent 
of the province. 

The Governor, with the advice of the Executive Council, 
may, from time to time, make such rules as he thinks ex- 
pedient— 

(a) For the protection of person and property from injury 
by reason of contact with, or the proximity of, appliances or 
apparatus used in the generation or supply of electricity ; 

(b) For preventing telegraph lines from being injuriously 
affected by any of those appliances or apparatus ; and 

(c) For authorising the Government agent, Postmaster- 
General, or Superimendent of Police, or any person specially 
authorised by such officers, to enter, inspect and examine any 
place, carriage or vessel in which the officer has reason to 
believe any such appliances to be ; 
and he may make such rules from time to time to add їс, 
amend, alter and repeal. 

Rules made under the foregoing section are to be published 
in the Government Gazette. 

Sec. 6 provides that any person undertaking the business 
of supplying electricity, or using any electricity for any of 
the purposes above mentioned, without giving the requisite 
notice, and without complying with the rules made by the 
governor, may be held liable in penalties. Sec. 7 provides 
that the governor may oonfer powers of telegraph authority 


upon any public officer for placing appliances for the supply 
of electricity. 
- (To be continued.) 


(Gene НЕРОНА ..... 


GRAVITY AS A FACTOR IN ENGINE 
· DRAINAGE. | 


Im the class of high speed engines that exhaust a portion of their 
steam by a ring of holes to be uncovered by the piston, it should 
not be forgotten that the law of gravity comes in to some extent. 
In a high speed engine, making 360 r.p.m. with a stroke of 6 in., 
the time per stroke is one-twelfth of a second. In this time a body 
starting from rest will fall freely through a space 16 t? ft., or in this 
саве ,.5, = } ft., or 1j in. This is to say that the meau piston 


movement is over four times what gravity would produce, and any 


water entering the cylinder as the piston commenced its downward 
stroke would only travel a bare fourth of the way to the exhaust 
ports. Indeed, just when the piston has completed one-balf of its 
return stroke it will meet the water descending, having only 
travelled 3 in. down the cylinder, while the piston has moved in all 
9 in. If the water is only present in small quantities it is likely 
that it will spread in а thin film upon the piston, and will adhers 
to the piston when next this descends. If, however, there is much 
water present it is liable to be thrown to and fro between the 
piston and cylinder cover, only portions escaping. The cylinder 
will never become completely clear of water. This is one of the 
most serious disadvantages of the vertical engine, because the 
presence of water aggravates and intensifles all the evils that arise 
from cylinder condensation. In the horizontal engine the entering 
steam sends Ив water contents directly across the cylinder 
into the exbaust port and it is soon ejected. 

Bingle-acting high-speed vertical. engines are alwsys made 
to run with parts in compression, and the water trouble is 
always there. These engines ought to welcome superheat. We 
do not know of any sound mechanical reason why а single- 
acting engine should not have all its parta їп tenaion instead: 
of in compression. Probably the chief objection is that of 
the rod gland then necessary. Such an engine would be 
more economical In some engines the central valve gear is so 
arranged that the exhaust ports open out of the cylinder just about 
the level to which the water will gravitate ; this should make some 
improvement. Without some such provision, water must always 
require to remain during two revolutions in the cylinder, except in 
cases where steam is admit'ed vertically downward, and the 
incoming water starte descending with the piston, and has & better 
prorpect of reaching the exhaust ports. Considerations of gravity 
abould always receive attention, as they may sometimes produce 
unsuspected effects. Incidentally, of course, the rapid acceleration . 
of the parts of high-speed engines demaods a certain pressure per 
aq. in. of piston to give that acceleration, which otherwise must be 
given from the crank-pin ; and this effect, when properly allowed 
for, serves better to distribute the stresees over the stroke. 

To compare the water effect in a high-spee 1 engine with that of 
a long-stroke engine of double the piston mean velocity, let the case 


. be taken of a 4-ft. etroke engine at 90 r p. m. Then each stroke is . 


performed in one-third of а second. 1а this period of time water 
that enters with the steam will descerd nearly 2 ft. down the 
cylinder. In thesameengine at 60 r p.m , the water would descend. 
at the same mean @locity as the piston itself, and similarly with 
a stroke of 6 ft., and а speed of 50 per minute, the water would 
follow very closely upon the piston. 

There is one point, however, that should not be overlooked, that 
the water in acylinder is very largely formed there by condensation 
from the steam in contact with the exposed surfacer, and that the 
piston surface is, perhaps, the most powerful condenser of any part ; 
such water as condenses upon it probably sticks there, and 
can be swept out at the exhaust when this is either by central valve 
or by а ring of cylinder ports. The question that cannot be. 
reasoned out, is whether the slope of a piaton &honld be towards the. 
port, or away from it. The inertia effect of the rapid start aud 
stop of the piston must tend to jexk the water film more. 
in one direction than the other. The tendercy of practice - 
is to slope the surface downwards to the escape, and this is the way- 
it should be for priming water which does not form a mere film. 
only. This question of water must always tell against the vertical. 
engine, unless the steam is superheated sufficiently to prevent 
cylinder condensation. In short, the vertical engine ehonld benefit 
more from superheat than the horizontal engine. 


; —..?.ññ 


WORTHLESS INVENTIONS. 


Wirus the last few weeks two circulars, describing two patents con- 
nected with traction, have come under our notice, and they serve 
very well as examples of unguided ingenuity. | 

Oae pamphlet describes a patent guard wire of which we have 
seen asample. It is composed of a core of solid steel wire covered 
with asbestos, and having an outer sheath of copper laid on in 12 
strands. The whole thiog is just under } in. diameter, and weighs 
about 6 стз. per yard. It costs 18. 8d. per lb., so that an ordinary 
40-yards span of doub:e wire will cost about £2 10s., and if double 
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lines have to be protected, the cost will be correspondingly greater. 
Assuming 44 spans per mile, the cost of material alone for a single 
line will be £110, or from one-seventh to one-tenth of the total cost 

mile of poles aud trolley wires. This is too much to face, even 
ifathe guard wire were likely to fulfil the chief claim made for it. 
* The pamphlet remarks truly that guird wires bave proved a 
source of danger to the public, partly because telephone wires which 
have fallen across guard wires and are in contact with the trolley 
wire are liable бо bring about fusion of the guard wires, thus leading 
to worse things. Thinking to overcome this danger, the patentees 
propose to secure the bronz3 core to insulators earthing only the 
copper sheath, and they claim that “if an arc is formed with the 
outer copper sheathing by а fallen telephone wire, the insulated 
core prevents the wire from falling and so prevents accidents.” 

Does it ?—That is the point. The asbestos cover is undoubtedly of 
very good qnality, and is olosely woven, but its thickness is only 
*024 in., and rain would have no difficulty in penetrating the copper 
strand, so that before the cable had been up many weeks the 
asbestos insulation would not be in a fit state to resist 100 volta, 
much less 500. ! 

А test of the sample was made t» ascertain the insulation resist- 
ance of the asbestos after the cable had been immersed in water for 
two hours. The instrument, an ordinary Silvertown testiog set, 
would not read low enough. Then an incandescent lamp was con- 
mected to the core while the supply was brought to the sheath. 
The Imp (100 v.) incandesced to fall brilliancy ! 

A No. 8 steel guard wire looks sufficiently ugly as it ie, and we 
are not at all anxious to see wires which are nearly as big as the 
trolley wires they have to protect. Moraover, we do not admit the 
patentees’ premises that fusion of steel guard wires by telephone 
wires is anything like frequent enough to warrant the expenditure 
required for their device. Ву far the largest number of guard 
wire accidents (by accidents, we do not mean necessarily personal 
accidents) are caused by what one of our friends used to call, 
in his poetic way, the fiendish flying trolley, and after long 
and bitter experience we cannot recollect more than one 
or two accidents caused in the particular way against which the 
patentees seek to guard, and certainly none causing personal injury. 

The capital expenditure estimated above would go a long way 
towards paying for dealing in one of the three rational ways with 
the message wires crossing and paralleling the route, and we cannot 
advise anyone to touch this latest scheme. 

The other device of which we wrote at the opening is more un- 
workable. The drawings are worth reproduction, and will eave 
‘time in explanation. We are confronted here with yet another 
wire cver the trolley to give us trouble, and to make the opponents 
of overhead trolley systems rave still more of danger and disfigure- 
ment of our beautiful streets. If there is such a being as a con- 
sulting engineer wbo writes his specifications witb both eyes on his 
commission, we can imagine any lines he might build being made 
with West Bromwich poles (than which nothing has been made 
larger), 0000 trolley wire protected from falling by the suspension 
arrangement illustrated, and the guard cable with insulated core. 


Fig. 1 is self-explanatory and self-condemnatory ; fig. becomes 
the latter after explanation. ‘It consists of a pair of luops . . . 
through which the traction wire passes. These loops are formed in 
two and so constructed that when the trolley wheel as it 
travels along comes against them, they open or tura outwards, 
allowing the trolley wheel to passalong. . '. . The loops then 
clore. . . . You will at once see should the traction cable break 
that it will be held suspended.” That is what we cannot briag 
ourselves to see. Presumably, two people at least have done so, for 
the patent is in two names, but we sball have to be mesmerized 
before we concede that. 

It is bootless t» enlarge on the other absurdities of the design, 
but is it not а great pity that there is not nearly enough common 
sense to go round, or that it is so unevenly distributed ? Internal 
evidence is sufficient to show that the patentees of the things 
mentioned in this article are none of them adepta in the industry 
which they hope to improve for their own gain. If the advice 
of some experienced man had been obtained, nothing but pig- 
headedness could have led to the further development of the ideas. 
In the first case, probably the resulting loss will be small and un- 
noticed; but in the second, we should judge that the money spent in 
patents and publicity might bave fed the brains of the inventors to 
better advantage. 


Wireless Telegraphy.—It is reported that Herr Poulsen 
has invented a means of rendering it impossible to tap wireless 
messages in course of transmission. An international company is 
o b3 formed for the purpose of acquiring and working the patents. 
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NEW PATENTS APPLIED РОВ. 


Compiled expressly for this journal by W. P. Тиомрвон & Co., Electrical Patent 
ents, 822, High Holborn, London, W. O., and at Liverpool, to whom all 
inquiries should be addressed. І 


2312). ‘Improvemsnt in meoh*nism for us» in conjunction with apparatus 
108 1 electro-magnetio or ‘Hertzian’ waves.“ M. H. Surg. m- 
эт . 


90,184. ‘Improvements in controlling apparatus for electric motors.” J. 
KLINKENBERG. S aptember 19th. (Complete.) 

5 „ Improvements in electricity meters.“ G. Ноокнлм. September 
720,83. An improved electric bracket made from а tube only." G. H. 
Іок. September 30th. 

20,277. Improved manufacture of incandescence bodies for electric glow 
lamps." C. D. Авкт. (Siemens & Halske Aktien Gesellschaft, Germany.) 
September 20th: (Complete.) 

90,278. “ An improved electric switch.“ C. E. Hunter and W. Н. WAKREN. 
September 30th. (Cornplete.) : | 

20,135. “Improvements in fireproofing electric cables." F. Млвтти. Sep- 
tember 20th. 

20, 297. Improvement in or connected with the shade holders of electric 
and other lamps." W. J. Davy. September 30th. 

20,295. Improvements in hfeguerds or safety protecting devines to be placed 
on the front of tramoars aud other horseless vehicles" J. B. Conor. 
September 20th. е 


20,814. "Improvements іп and connected with electric capstans." W.Drxon. 
September 21st. 
20,824. “A new or improved safety device for eleotrio railways.” F. W. 


Haywarp and R. C, Fox. September 23184, 
20,829. "Improvements in telephones." J. Youxo. September 318%. 


90,880. ''Improvements in electric arc lampe." Е, A. CagBoLax. (The 
General Electric Co., United Sta‘es.) September 21st. 


90,831. ‘‘Improvements in reotifying alternating current.” E. A. CAROLAX. 
(The General Electric Co., United States.) September 31st. 
20,413. ‘‘Improvements in hangers and ears for electric conductor wires.“ 


J. Hear, J. Battery, H. Heap, A. RicHARDSOMN, R. Виликотох, J. Harpoas, Т. 8. 
Jones And T. BRIERLEY. BSoptember 22ad. 

90,473. “Improvements in electric transforming devices.” E. A. CAROLANX. 
(The General Electric Co., United States.) September 22nd. 

90,478. ‘‘ Improvements in and relating to telegraph systems.“ R. W. Jaxxs. 
(A. C. Crehore, United States.) September 22nd. (Complete.) 

20.510. Improved electrical pressure ironing machine." A. E. Hacxmo and 
J. PvcRorr. September 28rd. З 

90 528. “Improvements in hengers ог ears for overhead trolley wires.” 
W. H. ALLEN and L. T. ALLEN. September 28rd. 

20,548. “Improvements ia automatic controllers, especially applicable for 
use in electric metering systems.“ THe Brirish Тномвох-Носвтох Co., Lr 5. 
(The General Electric Co., United States.) September Brd. 

20,519. Imorovements in dynamo-electrio maobines." E. A. CAROLAW. 
(The General Electric Co., United States.) September 23rd. 


20,650. ''Improvements in and relating to the control of electric motors.” 
E. A. CanoLAN, (The General Electric Co., United States.) September 28rd. 
20,552. ‘Improvements in dynamo-electric machines." THE BRITISH 


Тномяох-Носвтох Co., LTD. (The General Eleotric COo., United States.) 
September 28rd. 

20,553. “Improvements in vapour electric apparatus.” E. A. CaROLAN. (The 
General Electric Co., United States.) September 28rd. 

20,554. “Improvements in app ratus adapted for indicating or automatically 
controlling or varying the flow of electric current." G. C. Falcxza. Sep- 
tember 23rd. 

20,563. ‘Improvements in light egg ung switches for incan Jesoent electric 
lamps." P. C. DE AZEVEDO., September 23rd. 

90,568. ‘' Electro-pneamatic telegraph.” September 
21th. 

90,578. ''Improvements in or connected with starting devices for three- 
phase motors and other electrio machines.” W. Н. EccLEs. September Mth. 

90,585. ‘Improvements іп or relating to the overhead conduotor system 
for electrio traction.“ A.A. BRooxs and G. A. Warsoꝝ. September 24th. 

20, 627. A new or improved method for the electrolytic manufacture of 
water-jackets, casings, and the like.“ А. F. Возоскт. tember 24th. (Date 
applied for under Patents Act, 1901, February 10th, 1904, being date of applica- 
tion in France.) (Complete.) 


J. D. MACHILLAN. 


PUBLISHED SPECIFICATIONS. 


may be obtained of Messrs. W. P. 


Copies of any of these 
Р Ч W.C., and at Liverpool, price, post 


Specifications 
Thompson & Co., 822, High Holborn, 
free, 9d. (in stamps). 


1903, 


IMPROVEMENTS IN.AND APPERTAINING To HOLDERS FoR ELECTRIC INCANDESCENT 
Lames. C.H.Jones. 14,721. July 2nd. | 
ELECTRIC Contacts, E. E. Frestwich and E. C. Lea. 14,908. July 4th. 


OBTAINING Direct CURRENT 5 FROM A 1 киндин 
ELECTRIC CURRENT Source PARTICULARLY LICABLE FO. WITH 
A.J. Boult. (F.G. Koch, Germany.) 


RoNTGEN AND OTHER SIMILAR TUBES. 
14,994. July 6th. 

ELEcTBIC Propuction or Zinc. Dr. H. Kaiser. 15,420. July llth. 

ELECTRICAL WINDING ÁPPARATUS. Siemens Bros. & Co. (Siemens & Halske, 
A.G., Germany.) 15,059. July 7th. 

ELECTRIC Авс Lamps. E. J. Murphy. 14,918. July 6th. 

ELECTRICAL APPARATUB OPERATED BY THE EXPANSION AND CONTRACTION OF A 
CONTROLLING MEMBER. H. Swanton, 16, 818. July 9th. 


AUTOMATICALLY RBouLATIXG ELECTRIC CURRENTS GENERATED BY DYNAMOS. 
8. Watkins. (The Consolidated Railway Electric Lighting & Equipment 


Co., United States.) 15,948. July 10th. 

ELECTRIC INCANDESCENT Laur-Hor Dns. Н. M. Darrah and L. A. Hackett. 
16,427. July 10th. 

ELECTRIC SAFETY Fuses. D. Martin. 15,966. July lith. 

OPERATING Corps оғ тне TROLLEY ARMS or ELECTRICO Tramways. А. Taylor, 
W. Moorehead and Т. Н. Kingscote. 15,869. July llth. 

ELECTROLYTIC Propuction oF Zinc. K. Kaiser. 15,420. July llth, 


REDUCING ORGANIC SUBSTANCES IN AN ELkcTRoLvTIC Bata. О. Imray. (Farb- 
werke vormale Meister, Lucius & Brüning, Germany.) 15,700. July 16th. 
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OCTOBER 14, 1904. 


No. 1,403. 


THE NATIONAL PHYSICAL LABORATORY 
AND SCIENTIFIC MANUFACTURE. 


Охь of the functions of the director of the National 
Physical Laboratory is to remind us from time to time of 
our sins of omission; and read between its lines, Dr. Glaze- 
brook’s report to the British Association at Cambridge is a 
pretty severe lecture on our shortcomings. We ourselves 
are convinced, and even think it cannot be seriously dis- 
pated, that the main reason for our failing trade is the 
defective education of English manufacturers in matters 
which concern their basiness; and by those who are in a 
position to judge, the deficiency is known to be so serious 
that the comparative success of the country in holding Ив 
own can only be looked on as evidence of extraordinary 
natural ability for business. For many kinds of business, 
natural aptitude alone is not a sufficient qualification. To 
the successful conduct of chemical, metallurgical, and 
electrical work, and of the manufacture of scientific appa- 
ratus, а thorough technical education is as necessary as good 
physical health or а knowledge of English. Capacity for 
administration, financial judgement, and business aptitude 
must be found and cannot be imparted, but any capable 
man can acquire technical knowledge by time and effort, and 
there should be no question of his admission to an adminis- 
trative post in large works while that condition is not 
satisfied. Indifference is worse than ignorance. When 
Gallio controls the technical operations of other men the result 
is paralysis. Constant intelligent pressure for economy of pro- 
cess ; suggestions of possible departures to meet new business 
openings ; demands for more accurate observation and work- 
manship ; constant information to the workshops of new 
materials or new designs ; these are the life of a great busi- 
ness, and how shall a mere administrator, however eminent, 
supply them ? Where the administrative head of a concern 
is a pure financier or routine manager, thereis a risk that 
the technical ability of his subordinates will be wasted. 
Without the sympathetic knowledge of their work, he will 
not recognise at the bench those natural mechanics who are 
found in English workshops, or those men of exalted con- 
ксіепсе, the old Paritan blood, whose pride is in good work, 
and pleasure in its recognition. How is he to find the man 
for his right hand when he is wanted? He pays us a small 
sum to find one, who too often is made in Germany, and has 
а value corresponding to our charges for advertisement. 
The English are of eminent ability in affairs, poasibly more 
eminent than any other race of whom we have historical 
knowledge, but that ability is wasted to an extravagant 
extent in several industries by the incompetence of the 
leaders. We could point to men, factory managers, heads of 
departments, foremen, who have the ability to govern empiree, 
and yet insufficient kaow'edze for their daily tasks, What 
other country can point to such а group of public servante 
of recognised ability as we possess, drawn from one relatively 
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emall social class? But that class has no natural advantages 


over the working and trading classes who carry on the com- 


mercial industries Can we not compete with America in 
making steel, or Germany in chemicals ? Certainly we can, 
but not by training the future leaders of the metallurgists 
on the cricket field, or of the chemists in the billiard room. 
If the general body of men who control the manufacturing 
industries had been trained to the use of scientific methods, 
instead of merely having read about them, tbe Government 
would not require pressure to put a few thousand pounds 
into а national investment combining the security cf Bank 
Stock with а return beyond the dreams of Mr. Beit. A 
great physicist and ardent public servant appeals to public 
opinion for help in that which we hold to be the one 
obvious solution of the problem which an egregious Tariff 
Commission, far from solving, cannot even state. 


THE frequent fatal accidents due 
to the live rails on the Liverpool 
—Southport and Tyneside electric railways ае rous- 
ing public opinion on the matter, and it ie more 
than probable that strong opposition will be displayed 
against the frrther adoption of the third-rail system, 
except on underground and overkead railways, in the United 
Kingdom. It is worthy of note that hardly any accidents 


Third Rail 
Fatalities. 


of this kind have occurred on the City and South London . 


and the Liverpool Overhead electric railways, although there 
have been in continuous operation for 14 апа 11 years 
respectively, the reason doubtless being that they 
are comparatively  inaccessib:e to trespassers. Hence 
it may be argued that the risk to the railway 
officials themselves is small in comparison with the dangers 
due to shunting, &c., and this is of interest in view of the 
resolution recorded in our * Notes” columns to-day, express- 
ing Ше alarm of the Amalgamated Society of Railway 
Servants at the prospect of the extended application of electric 
traction. Nevertheless, it must be admitted that more than 
one railway official have already lost their lives on the newer 
electric Jines. 

Our views with regard to the third rail have frequently 
been stated. It may be suitable for suburban railways, which 
are well fenced against trespassers, and on which the stops 
are so frequent that the special properties of the direct- 
current motor are of the first importance ; but on interurban 
and main line railways the third rail is utterly out of place, 
and there is nothing to compare with the high-pressure 
alternating-current overhead conductor system. 

We note in this connection that Dr. S. P. Thompson has 
written to the Times protesting against the use of the “live 
rail,“ which he characterises as an obsolete device, dis- 
carded in the latest types of electric railway," and an “ engi- 
neering blunder.” The Professor goes still farther in 
suggesting that **in 10 years’ time there will probably be no 
‘live rail’ left" ; and he would even replace the third rail 
by an overhead conductor in underground railways. We 
are not prepared to go to these extreme lengths, for it is hardly 
to be regarded ав a “ blunder ” to use the best device avail- 
able at the time, and the entirely successful working of 
our underground and overhead railways must not be ignored. 
But we welcome Dr. Thompson’s support to our main con- 
- tention as outlined above. | 

In an interview reported in the Daily News, Mr. J. К. 
Chapman, engineer to the Underground Railway Co., is said 
to have cited the abandonment of the overhead conductor on 
the Baltimore and Ohio Railway in-favour of the third rail, 
and on the New York, New Haven and Hartford Railway, 
as arguments against the use of the overhead system; 
but these examples are totally irrelevant. No one would 
for one moment suggest the use of the overhead wire 
with direct current at 500 or 600 volts for railway working 
nowadays, as in the cases adduced by Mr. Chapman. Asa 
matter of fact, in no country is the adoption of the high- 
pressure alternating current overhead system being more 


rapidly pushed forward than in the United States; 
and when the Americins, so long the victims of over- 
etandardisation, bestir themselves to teke up a totally 
new system of traction, involving the development of new 
ideas and designs, it is.safe to say that the occasion is most 
urge: t. Nothing cont ibuted more largely to the too pro- 
longed retention of the direct-current system than the fact 
that the plant thereby necessitated— especially the rotary 
converters and switchgear—led to à much greater expendi- 
tu:e than was called for by the alternating-current sys- 
tem, and was, therefore, much more profitable to the con- 
tractors. 

Puraphrasing a famous rema'k of tLe German Emperor, 
we may confidently say that, so far as electric traction is 
concerned, Our future lies over the head! 


A WRITER in the Street Railway Review 
| for August dilates on the loss of energy 
which occurs owing to defective design and inefficient main- 
tenance of axle boxes on car trucks. He argues that the 
Master Car Builders’ type of truck, on which the ax'e boxes 
a-e connected rigidly by an equaliser bar, is the only properly 
designed truck from this point of view. 

We agree with him that an equalising bar is wanted in 
order to diminish the wear which now takes place between 
the sides of the boxes and the horn plates. This 
wear becomes serious in three years or thereaboute, but 
although makers have known of it, they have been most 
reluctant to fit wearing pieces on the horn plates of new 
trucks. Consequently, small concerns having no machine 
tools have been put to much expense in fitting them when 
wear has become already excessive, and larger ones have had 
their repair shops cumbered with repairs which onght to have 
been unnecessary. The author is concerned chiefly with the 
considerable energy loss which may take place when bad 
fitting and wear combined result in the wheels rubbing hard 
against the brake shoes. First of all the journal brass may 
have play in the box, and then the box may be loose in the 
horn plates. The brakes will be adjusted to a nicety when 
the car is at rest and the axles are central, but directly the 
axles are driven the wheels travel ont to the full extent of 
the lost motion, which may be very easily much greater than 
the clearance given in the sheds between wheels and brakes. 
Thus one of the motors has to contend against perpetual 
braking. It would be interesting to hear the experience of 
British engineers on this point. | 


Journal Boxes. 


Vector Hours THE one-break working day has so 
and Load Factor. many advantages, that the reasons for 
sticking to the old two-break day must be sought in the 
conservatism of the masters and the opposition of the men. 


- Certainly ih men do object to any alteration of their imme- 


morial houre, but they object, as a rnle, t» everything 
gavouring of novelty, and in this particular instance, as well 
as in many others, they settle down to the altered conditions 


within a period which varies with the degree of firmness 


used to execute the change, во much so that they would 
refuse to return to the two-break day just as heartily as they 


objected to give it ор. While power-station engineers may 
er 


not consider that either arrangement mattera to them outeide 
their own fitting shop if they have ore, they would do well 
to become enthusiasts on the subject, for the universal adop- 
tion of the one-break day would have an appreciably 
beneficial effect on the load factor of their stations, This 
applies more particularly to stations having a good motor 
load, but in а few years all will bave that. Even if the 
breakfast ** hour " is only 30 minutes, the deep valley in the 
load curve between 8.30 a.m. and 9 a.m. is to be deplored. 
Sometimes it is hardly worth while shutting down and start- 
ing up again the corresponding portion of the plant, 
especially when this would mean changing over from a large 
{о a smaller set, во the station goes on running as before, 
but at a poor load factor. The financia! results of the 
station would be improved, and the engineer's lot would be 
lightened, if all factories ran from 7 to 12, and from 1 to 6, 
or honra such as these. 
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DIRECT CURRENT TRANSMISSION AT 
70,000 VOLTS. 


Bv A. STEENS. 


Tug Compagnie de l'Industrie Electrique et Mécanique, of 


Geneva, recently carried out a number of interesting experi- 
ments with direct current at 70,000 volts, with a view to 
ascertaining the extent to which insulators would with- 
etand the direct current as compared with alternating cur- 
rent. As many practical data are now available with regard 
to the latter, it was interesting to establish, as far as possible, 
the ratio existing between the two kinds of current, so as to 
determine the values of the D.C. pressures equivalent to 
A.C. pressures, and consequently to what distances one could 
transmit electrical energy on the two systems respectively, 
with equal losses and reliability of service. 


Millimetres. 
ball +; р, Point +, plate —. 


Fic 1.—Curnvzs or SBPABEKING DISTANCE WITH DIRECT CURRENT. 
a 


For this purpoge, three dynamos were coupled in series, 
of which one could easily give 20,000 volts, and each of 
the others 25,000 volts, so that a total р.о. pressure of 
70,000 volte was available. Each of the generators could 
generate current up to 1 ampere, giving a total power of 60 
to 70 KW., which was more than sufficient for the purpose of the 
experiments. The trials bave an important bearing upon 
the transmission of electrical energy, which 
is being so rapidly applied-to mcdern indus- 
tries; for as the more favourably situated 
waterfalls are successively utilised, the 
more remote must be brought into use, 
and the transmission becomes increasingly 
difficult. HH 

Thus, in Switzerland, the city of Zürich ^ ^ 
is considering the question of supplying ite FH 
wante by drawing upon natural sources dis- 
tant more than 130 km. from the centre of 
utilisation; and in France serious proposals 
have been made to supply Paris with power 
from sources more than 400 km. from the 
capital. 

In Egypt, again, about 30,000 н.р, is 
furnished by steam plant for the agricultural 
needs of the Delta of the Nile, and this 
amount is far from sufficient. In place of consuming 
ап enormous quantity of coal for this purpose, the almost 
unlimited resources of the Upper Nile, at present run- 
ning to waste, might be made use of, were not the distance 
во great that pressures of magnitudes as yet untried would 
have to be employed, in order to keep down the cost of the 
line to а reasonable value. 

To illustrate this point, we may mention that with direct 
current, allowing а loss of 10 per cent. in the line, and a 
weight of copper equal to 30 kg. per electrical horse-power 
delivered, it would be necessary to employ an in'tial pressure 
of 4,200 volts for 10 km., 42,000 volts for 100 km., and 
no less than 420,000 volts for 1,000 km.! The use of the 
earth as return conductor, which has been suggested in some 


quarters, would double these distances, or halve the pressures, 
as preferred; on the other hand, the use of alternating cur- 
rents would reduce them, not only on account of the less 
efficient use of the lines entailed thereby, but aleo becanse 
of the secondary phenomena connected with capacity and 
inductance, which increase the losses in the line. The fore- 
going figures, it will be understood, are merely illustrative ; 
in practice, it would be more economical to allow a greater 
loss in the line at the greater distances. 

The highest р.с. pressure hitherto employed did not 
exceed 25,000 volts, and therefore an untrodden field lay 
before the experimenters, with the possibility of totally 
unlooked-for results being obtained, and limits discovered 
beyond which it was impossible to go. 

For comparative purposes an alternating current was em- 
ployed, generated by an alternator specially selected for this 
purpose, it having been found in the course of preliminary 
experiments that the alternating current supply obtainable 
from the mains in Geneva gave very variable results. This 
trouble was due to the irregular wave form of the mains 
pressure, which is the resultant derived from three different 
types of machines running in parallel; its deformations are 
also aggravated by the irregular running of numerons A.C. 
motors of various types, and toa considerable extent by the 
capacity of the network of mains, The alternating current 
was regulated by means of the exciting current and by 
changing the connections of the step-up transformer. The 
direct current was regulated by varying the number of 
machines in series, and by adjusting their excitation. 

The direct current could not be considered perfectly 
uniform, on account of the small number of commutator 
segments (96) and of the winding of the armature coils 
on a toothed core, but the deviation was not very 
appreciable. 

The alternator employed for the tests had a rotating 
armature and a stationary six-pole field, the output being 
75 Kw. ; the speed was kept constant at 1,000 r.p.m., giving 
a frequency of 50 cycles per second. The armature core 
was а smooth drum, with 12 coils bound on the surface by 
bands of German silver. The field poles embraced two- 
thirds of the circumference, ard the armature coils occupied 
rather less tban half the circumference of the drum, in the 
ratio of 1: 1'1. . 

In spite of these conditions, favourable to the А.С. and 
unfavourable to the р.с. system, the results obtained were 
distinctly in favour of the latter. All the insulators, with- 
out exception, resisted much higher pressures with direct 
current than with alternating current, as was to be expected. 


Millimetres. 
a, Ball and ball; b, Plate and ball; c, Plate and point. 
Еа. 2.—CunvB28 OF SPAREING DISTANCE WITH ALTERNATING CURRENT. 


The same is true of the insulating materials subjected to 
perforation, whilst no heating of the insulator was observed 
in the case of the D.C. tests. This was not the case with 
alternating current, the difference being mainly due to 
capacity effects, which were absent when D.c. was used. The 
porcelain insulators used, were fitted with their ordinary iron 
stems. 

For the sparking distance with direct current, the various 
results depend upon the nature of the electrodes employed 
and their polarity. Four curves were obtained with the 
arrangements which gave the most uniform resulta (fig. 1) 
The spark between points was very variable, and the results“ 
were valueless. The polarity has a marked influence when the 
sparks pass between a point and a plate; whilst at 40,000 
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volts with the point negative the sparking distance is 22 mm., 
with the point positive the distance for the same pressure ів 
increased to 44 mm., just double. The smallest distances 


were obtained between metal spheres 20 mm. in diameter 


say, 81 mm. in length at 60,000 volte—and the greatest 
were between a positive point and a negative plate, about 
99 mm., with the same pressure, or three times as great a 
distance as in the former case. 

With А.С. at 50 cycles per second, the вате difference 
between the curves is found (fig. 2) ; one shows the spark 
striking between balls, at a distance not greater than 74 mm. 
at 60,000 volts, while another shows breakdown at the same 
pressure at 149 mm. between point and plate. The mean 
ratios of the sparking distances, D.C. to A.C., are respectively 


as follows :— 
` At 30,000 volts. At 60,000 volts. 


Ball and bal! us e gus 16 25 
Plate and ball. es i 2-4 1 85 
Point and ball Оны ss 2:2 151 


The E. M. F. curve of the л.с. generator, fig. 8, shows that the 
maximum pressure is only 1:255 times the effective preseure ; 
the greater ratios given above are partly due to the fact that 


Fio 3.— E M.F. Wave Foam or ALTERNaTOR EMPLOYED. 


the sparking distance increases more rapidly than the corre- 
aponding pressure. This ratio is much higber when the 
central station supply is used, owing to the deformations of 
the latter. | 

These observations having been made, porcelain insulators 
of ordinary types (бе. 4) were subjected alternately to D.C. and 
A.C. pressures, gradually increasing, until а short-circuit was set 
up between the line wire and the iron stem, which was 
always connected directly with one of the poles of the 
generator used. The trials formed two distinct series—oné 
in the laboratory; with dry and clean insulators, the other 
out of doors, on insulators exposed to the weather for a certain 


т 


ue mo 
ay Q. 4} 


Fic. 4.—Typgs or IxsuLATOR TESTED. 


time. Advantage was taken of a day of continuous rain to. 


сыгу out tests upon insulators quite wet. As will be seen, 
the difference is very great. The number of insulators 
tested together was too small to admit of the power ex- 
pended being measured ; the only indication was the slight 
heating observed with А.С. at high pressures, 

The results were as follows :— 


Brenkdown pressures, In the laboratory. In the rain. 
А С. А.С. 


D.C. 


Type A. ... .. 25,000 15,000 24 000 
n BB... 42,000 21400 34,000 
A m 50 000 27(00 40,000 
oe 54.000 34.700 45.300 
n E. 34.000 31,160 40800 


The large double-petticoat insulators, F and а, did not yield 
at 60,000 volts, A very small number of the smaller models 


were perforated, bat generally the spark jamped over the 
outside, between the binding wire and the pin. In the latter 
cases one could apply successively р c. and А.С. to the same 
insulator. Insulators pierced by the А.О. trial could still 
withstand very great D.C. pressures in the laboratory, but in 
the rain the limit pressures were naturally lowered to nearly 
half. | | 

There was no appreciable crackling with р.с. when 
approaching the ultimate pressure that the insulator could 
withstand, but with a.c. there was often a good deal of 
noise; moreover, glows und brushes were hardly visible on 
the conductors until the limiting pressure was approached. 
Between wires about 50 cm. apart nothing was seen, even at 
more than 60,000 volts pc. Sharp points, however, gave 
slight brushes, which prepared the way for the spark to 
strike, but the discharge was so irregular that it was not 
possible to trace a curve for the sparking distance between 
points, the variations attaining differences up to 800 per 
cent. 

Even at 65,000 volts p.c. it was not ible to pierce 
simple insulators such as those used in telegraphy, and of 
the ordinary type used for some years past in certain trans- 
missions of power at moderate pressure. It was found 
that if the porcelain is well glazed and homogeneous, the 
thickness matters little. It is sufficient that the striking 
distance be observed, and as this distance is smaller with the 
direct current, much higher p.c. pressures are required to 
bring about breakdown of the insulation. 

Afterwards a number of insulating substances were tested 
for perforation. First a sheet was tested with alternating 
current, with the following results :— 


Time ot electrification. Pressure. Result. 
90 sec. 9,000 volts — 
ж { 30 „ 11000 „ Spark , 
Фад test 1 120 ,, 9,000 ,, Btrong brushes. 
і 15 вес. later 9,000 „ Spark рамей. 


The same sheet subjected to direct current gave the follow- 
ing resulta :— 


120 sec 10 000 volts — 
120 „ 15,000 „ — 
120 „ 18000 „ — 
120 „ 20,000 „ — 
240 „ 25,000 „ Spark passed. 


Thus this specimen, twice pierced by alternating current 
after, on the average, 2 minutes’ application of 10,000 volta 
A.C., was able to withstand during 12 minutes, a mean 
pressure of more than 15,000 volta, and only gave way after 
the application of 25,000 volts D.C. for 4 minutes. After- 
wards a sheet of white marble 20 mm. thick was tried. The 
specimen was perforated after 75 seconds’ application of 
20,000 volts a.c. A second test led to perforation after 
2 minutes with 15.000 volts a.c. or | | 

Perforation with direct current was only accomplished 
after 15 minutes’ application, at pressures from 10,000 to 
45,000 volte, the pressure being raised 5,000 volis once 
every 2 minutes. Already weakened by the preceding experi- 
ment with a.c., the specimen showed light brushes from 
10,000 volte, increasing up to 45,000 volts, а critical point. 
This test shows very clearly, like the former, how much 
better the insulating materials resist D.C. than д.с. pressures. 
All the substances afterwards tested gave analogous results. 
At perforation, the D C. pressures required are always more 
than double the А.С. pressures and when capacity plays an 
important part, the. difference is still more noticeable. 

Glass is very difficult to pierce with p.c. Ordinary white 
glass of 0'8 mm. resists 25,000 volte very well, and is only 
pierced when one provokes an oscillating discharge by means 
of a condenser; a sheet of window glass resists 60,000 
volts р.с., and probably more still. 

This shows that the difficulties connected with the 
industrial use of electric currents at high pressures are 
much less with D.c. than with a.c, a result which had been 
anticipated. It is thus much easier to ingulate not only the 
transmission line, but also the generators, motors, and all 
other apparatus connected with the high-pressure D.O. 
cirenita, | 

The direct current is reproached with the ease with which 
it electrolyses certain insulators, and gradually weakens 
them by forming а metallic bridge, which eventually com- 
pletely penetrates and destroys them. But practice long ago 
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showed that this cannot take place unless there is moisture 
in the insulating material. Now, it is not necessary to use 
such substances, for one has at hand materials of the best 
quality, such as glass, porcelain, mica, &c., which enable one 
to entirely exclude the possibility of electrolysis, Thanks to 
the heat disengaged within them, dynamos, motors, &c., 
rapidly part with the slight moisture absorbed whilst at rest or 
in store, a fact which explains why electrolysis, as is well 
known, is not experienced in such apparatus if they are kept 
reasonably dry. 

In conclusion, the experiments recently carried out at 
Sécheron have fully confirmed the expectations founded upon 
the trial of transmission of power between St. Maurice and 
Lausanne (60 km., 5,000 HP, at 22,000 volts DC.). The 
loss through defective insulation, even in stormy weather, 
had proved to be practically nil at 20,000 volte (0:02 watt 
per insulator) апа it was anticipated that one conld enor- 
mously increase this pressure before the loss in the line (by 
leakage through the ingulators and through the air) became 
appreciable, It seems that the limiting prersure which must 
not be exceeded with the apparatus at present available, із 
for D.C. well above 70,000 volts between line and earth. 
Shielded from the weather (in the laboratory), all the insu- 
lators tested withstood a pressure averaging 1:6 times the 
pressure to which the same insulators yielded out of doors, 
after 24 hours of fine rain. This justifies the use of the 
modern multiple petticoat insulators, well splayed ont, which 
give rise to no appreciable leakage, even when damp. 

The direct current then permite of reaching, commercially 
and very economically, distances more than double those 
hitherto barely reached with polyphase currents ; that is to 
say, that with D.C. one can now pass over 385 km. (210 
miles) with 10 per cent. loss only, and 30 kg. of copper per 
H.P. transmitted ; and 1,000 km. (625 miles) with the same 
weight of copper ‘and a little less than 30 per cent. loss in 
the line. 

From this, tbe great importance of such experiments will 
he understood, especially when one remembers that the Swiss, 
for example, in spite of the small area of their country, 
expend annually for the coal imported for their locomotives 
more than balf a million sterling, whilst their natural sources 
of power would without doubt enable them to retain the 
whole of this amount—and more—within their borders, if 
it were possible to transmit energy far enough by elec- 
tricity. 


THE FIFTH INTERNATIONAL ELECTRICAL 
CONGRESS. 


By R. BORLASE MATTHEWS, WH. EX. 


Trs Congress met at St. Lonis duriog the week, September 
12th to 17th. In June, 1903, the President of the St. 
Louis Exposition appointed an Organisation Committee, in 
response to whose invitations to join the Congress over 2,100 
acceptances were received, about 500 of these being from 
gentlemen non-resident in the United States. This member- 
rhip ів more than double that of the fourth congress, which 
was held at Paris, and nearly four times that of the third 
congress, beld at Chicago. 
meetings, including the visitors from the British Institution 
of Electrical Engineers and the Associazione Elettrotecnica 
Italiana, who were taking part in the special tour arranged 
by the American Institute of Electrical Engineers. 

In response to invitations by the Government of the 
United States, foreign governments sent official representa- 
tives to the Chamber of Delegates of the Congress as 
follows: — 

Argentine Republic —Dr. Jorge Newbery. 

Austro- Hungary — Prot. Coarles Zipernowsky. 

Australian Colonics — Mr. John Hesketh. 

Canoda—Mr. Or m. nd Higman. 

Denmark and Sweden — Prof. Svante Arrhenius 

France— M. Poiuare, M. рш de Nerville, М. Paul Janet, 


M. Ferrie, M. Dennery. -- - 
Germany — Kaiserlich;PostratiLitsrodt. 


Great Britain—Col. R. E. Crompton, Dr. R. T. Glasebrook, 
F. R. S, P. of. Joha Perry, F. R. S 

Hungary — Messers. Joseph Vator and Bela Gati. 

Italy —vrof Moise Ascoli, Prof. L. Lombardi, Ing. A. Maffersini 
and Marquis Luigi Solari. 

India —Mr J.C. Shields. 

Mexico —8e20r Rafael Р. Arizpe. 

Spain — Miguel Otamenti, С E. ; Antonio Gonsales, С.Е. 

Swi zzrland -Prof. Ferdinand Web. 


The representatives of the United States to the Chamber 
of Delegates were :—Prof. Н. S. Carhart, Dr. A. E. Kennelly, 
Prof. H. J. Ryau, Prof. S. W. Stratton, and Prof. Elihu 
Thomson. 

The following bodies, upon invitation, appointed delegates 
to the Congress, as below :— 


The Roual Society — Dr. R. T. Glazebrook, Prof. Jobn Perry. 

The Institution of Electrical Engineers — Mr. R. Kaye Gray, Pres. ; 
Col. В. К. B. Crompton, C. B.; Prof. Joha Perry, F.R.8 ; Dr. R. T. 
Glazsbrook, Е R. S.; Mr. H. E. Harrison, B.Sc, B. A.; Mr. W. 
Duddell, Honorary Secretary of D legation. 

La Societe Internationale des Alectriciens — Prof. J. A. Bergonie, 
M. Marius Latour. 

Associazione Eletirotecn io: Itali in- Prok. M. Ascoli, Pres; 
Prof. G. Gras i, Vice-Pres. ; Prof. L. Lo nbardi, Vice-Pres; Ing. E. 
Јога. 

Ocsterre'chiser Elekrotechnischer Verein—Herr Baron Wolfgang 


. Ferstel. 


Royal Society of. Canada — Prof. W. Lash Miller, Prof. Howard T. 
Barnes. 

American Institute of Electrical Engineers —Mr. Ralph D. Mershon, 
Prof. M. I Pupin, Prof. C. P. Steinmets. 

American Physical Society —Prof. А. G. Webster, Pres. ; Dr. Carl 
Barue, Prof. D. B. Brace. 

American Electro-Chemical Society —Prof. W. D. Bancroft; Prof. 
Н. 8. Carbart, Pres. ; Dr. Louis Kahlenberg. 

National Electric Light Association — Mr. Geo. Eastman, Mr. 


а. Ross Greeo, Dr. Ё. А C Perrine. 


Association of Edison Illuminating Companies—Mr. W. С. L. 
Eglin, Mr. L. A. Ferguson, Mr. Gerbard Goettling. 

International Association of Municipal Electricians —Mr. W. Н. 
Bradt, Mr. F О. Mason, Mr. Walter M. Petty. 

Pacific Coast Electric Transmission Association —P cof. F. G. Baum, 
Dr. F. A. C. Perrine. 

American Electro- Therapeutic Association —Dr. Russell Herbert 
Boggs, Dr. Charles R. Dickson, Dr. W. J. Herdman. 

North-Western Electrical Association — T. F. Grover, Pres. ; : 
Will'am Goltz 

The United States War Department —Major Samuel Reber, U.S.A. 

The United States Navy Department —Lieut.-Commander Joseph L. 
Jayne, U S.N. 


‹ The number of papers which had been prepared to be read 
before this Fifth International Electrical Congress were во 
many that it was found neces:ary to divide them into sec- 
tions. There were eight sections ranging from A to Н, 
and the following will give iu detail the subjecta dealt with 
in each section, the chairmen, the secretaries, the authors of 


Some 600 members attended the . 


the papers, ard their subjects :— 


Section A —GrNknar Tukouy - MATHEMATICAL, EXPERIMENTAL. 


Chairman, Prof. EWA, L. NicHoLs 


Secretary, Prof. Howakp T. BARNES. 


Prof, Dr. S. Arrhenius 
Prof. Dr. S. Moise Ascoli 
Prof. Dr. Paul Drude 


Prof. Dr. W. Jaeger 
Prof. Н. Nagaoka 
Prof. J. S. Townsend 
Prof. J. 1. Thomson 
M. J. Violle 


Prof. C. Т. R. Wilson, F.R.8. 


Prof. P. Zceman 

Dr. Сат! Barus 

Prof. Howard T. Barnes 
Dr. L. А. Bauer 


Peof. D. B. Brace 


Prof. H. 8. Carbart and Prof. 


G. W. Patterson, jun. 
Prot. C. D. Child 
Dr. K. E. Guthe 
Dr. А. E. Kennelly 


Prof. E. Percival Lewis 
Prof. J.C. McLennan 


Prof. Louis T. More 
Prof. E. F. Nichols 


Prof. Е. IL. Nichols 
Dr. H. Pender 
Prof. M. I. Pupin 


Dr. E. B. Rosa and Mr. 
F. W. Grover 

Prof. К, Rutherford 

Prof. J. Trowbridge 

Prof. A. G. Webster 


Dr. Frank A. Woltt 


Electric Charge of tbe Bun. 

Systems of Electric Units (A. E. Ital. paper). 

Electric Conduction in Metals, from Standpoint 
of Electronic Theory. 

Electrical Standards. 

Magnetostriction. 

Theory of Ionisstion by Collision. 

The Corpuscular Theory. 

Secondary Standards of Light. 

Condensation Nuclei. 

Recent Progress in Magneto-Optics. 

Atmosphetic Nuclei (A. Phys. S. psper). 

Mechanical Equivalent of Heat Measured by 
Electrical Means. (Roy. Soc., Canada, 
paper). 

State of our Knowledge on Earth's Magnetism 
and recent Remarkable Magnetic Storms. 

Magneto-Optics (A. Poys. В. paper). 

ое Value of Е.М.Е. ої Clark and Weston 

lls. 

The Elcctric Arc. 

Coherer Action. 

Alternating Current Theory of Transmission 
Speed over Submarine Telegraph Cables. 

Electrical Conductivity of Gases. 

Radioactivity of Mineral Oils and Natural 
Gases. 

Electrostriction. 

Unovtained Wave-Lengths between Longest 
Thermal and Shortest Electric Waves yet 
Measured. 

R'andards of Light. 

Magnetic Effect of Moving Charges. 

Electrical Impnlses and Multiple Oscillators, 
(A. I. E. F. paper.) 

Absolute Measurement of Inductance. 


Radioactive Change. 

Spectra of Gases at High Temperatures. 

Recent 128 1 E in Electrical Theory. 
(А. Phys. В. paper.) 

The So-called International Electric Units. 
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SECTION B.—GENFRAL APPLICATIONS. 
Chairman, Prof. Cuas. PROTEUS STEINMETZ. 
Secretary, Prof. SAMUEL SHELDON. 


Prof. E. Arnold and J. L. La Comm rayon of Direct and Alternating Current 
achines. 

Calculation and Tests of Alternators 

Variations of E.M.F. in Dynamos and its In- 
fluence on Operation in Parallel. 

Theory and Operation of Repulsion Motors. 

Standardisation of Dynamo-Electrio Machinery 
and Apparatus. 

Natural Radioactivity of the Atmosphere and 
the Earth. А 

Herr Clarence Feldmann and Distribution of Voltage and Current in Net- 
Joseph Herzog works. . 

M. Alexander Heyland Compounded Alternators with Alternating-Cur- 

rent Self- Exeitation. um. 

W. М. Mordey Eddies and Hysteresis in Iron. 

M. A. Nodon Rectifierg. 

Prof. В. Р. Thompson Predetermination of Plunger Electro-magnets. 

Prof. C. A. Adams Leakage Reactance of Inductance Motors. 

Mr. C. Day Electric Motors in Shop Bervice. 

Mr. H. W. Fisher Sparking Distances at Different Voltages. 

Prof. E. B. Rosa, Dr. М. G. Influence of Wave Shape upon Alternating- 
Lloyd and Mr. C. E. Reid Current Meter Indications. 

Mr. D. B. Rushmore Regulation of Alternators. 

Prof. H. J. Ryan Design of Insulators. . 

Dr. Clayton H. Sharp Equipment of a Commercial Testing Labora- 


Prof. H. B. Smith 


Cour 
M. Andre Blondel 
M. Paul Boucherot 


Dr. О. 8. Bragstad 
Col. В. Е. Crompton 


Profs. Drs. Elster and Geite! 


tory. 
High Voltage Transformers. 


SECTION C.— ELECTRO-CHEMISTRY. 


Chairman, Prof. HENRY B. CARHART. 
Secretary, Mr. CARL HERING, 


Geh. Reg. Prof. Dr. W. Electro-Metallurgy of Nickel. 
Borchers 

Dr. F. Dolezaleok 

J. Sigfrid Edstrom 

Dr. H. Goldschmidt 

Prof. Dr. F. Haber 

Dr. P. L. T. Heroult 

Prof. Dr. Richard Lorenz 

Prof. Dr. W. Ostwald 


(Rubject to be announced.) 

Electrical Extraction of Nitrogen from the Air. 

Alumino-Thermies. 

The Carbon Cell. 

Flectro-Metallurgy of Iron and Steel. 

Electrolysis of Fused Saits, 

Electrolysis and Catalysie. 

Mr. J. Swinburne Electrolytic Smelting of Sulphide Ores. 

Prof. W. D. Bancroft Chemistry of Electro-Pleting. (А. Electrochem. 

8. paper.) 

Mr. А. С. Betts and Dr. The Lena Voltameter. 
Edward F. Kern 

Prof. H. 8. Carhart and Dr. Materials for Standard Cells and their Prepara- 
C. A. Hulett tion. (A. Electrochem. 8. paper.) 

Dr. A. E. Kennelly and В. E, Present Status of the Edison 3torage Batteries. 
Whiting 

Dr. K. E. Guthe 

Prof. L. Kahlenberg 


Prof, J. W. Richards 
Prof. T. W. Richards 


The Silver Voltameter. 

Electro-Chemical Series of the Metals. (A. Eleo- 
trochem. 8. paper.) 

The Energy Absorbed in Electrolysis. 

Relation of the Theory of Compressible Atoms 
to Electro-Chemistry. 


,SzcrioN D.—ELECTRIC PowER TRANSMISSION, 
Chairman, Mr. CHARLES F. Scott, 


Seoretary, Dr. Louis BELL. 


Electrical Transmission Plants in Switzerland. 

Design of Induction Motors. 

Transmission of Alternating Currents over 
Lines Possessing Capacity. 

Utilisation of Hydraulic Powers in Italy. 


Mons. Maurice Leblane . 


Prof. G. Mengarini 


F. G. Baum Long-Distance Transmission and Control. 
F. O. Blackwell Conductors for Long 8pans. 
H. W. Buck Use of Aluminium ав Electrical Conduotors. 


V. G. Converse 
M. H. Gerry, Junr. 


L. M. Hancock 
К. Е. Hayward 


Ј. Е. Kelly and А. С. Bunker 
P. M. Lincoln 
Ralph D. Mershon 


P. N. Nunn 
J. В. Peck 


Dr. F. А. С, Perrine 
Dr. C. P. Steinmetz 


High-Tension Insulators. 
овие ов and Insulation of Transmission 
ines. 

The Bay-Counties Transmission System. 

Practical Experiences in the Operation of 
Power Plants in Parallel. 

Some Difficulties of High-Ten ion Transmission 
aud Methods of Mitigating Them. 

Bingle-Pbase Railway Transmission and Distri- 
bution Problems. 

Maximum Distance to which Power can be 
Economically Transmitted. (A.I E.E. paper.) 

Pioneer work of the Telluride Power Co. 

The High-Tension Transformer in Long-Dis- 
tance Transmission. 

American Practice in High-Tension Line Con- 
struction and Operation. (N. E. L. A. paper.) 

Theory of the Bingle-Phase Motor. (A. I. E. E. 


paper.) 


SECTION E.—ErEcTRIC LIGHT AND DISTRIBUTION, 
Chairman, Mr. Joun W. LIEB, Jun. 
Secretary, Mr. Gano S. DUNN. 


Henry Noel Potter 
Dr. C. P. Steinmetz 
Philip Torchio 


Herbert A. Wagner 


Nernst Lamps. 

Luminous Electric Arcs. 

Distributing Systems from Standpoint of Theory 
and Practice. 

Electric Transmission and Distribution for 
Suburban Towns from а General Power 
Station. 


SECTION F.— ELECTRIC TRANSPORTATION, 
Chairman, Dr. Louis DUNCAN. 
Secretary, Mr. A. H. ARMSTRONG. 


F. P. Bebr 

Ernst Danielson 
Philip Dawson 
Herr F. J. Eichberg 


Prof. Dr. F. Niethammer 


Prof. Dr. Rasch 
A. Н. Armatrong 
Bion J. Arnold 


Dr. Louis Duncan 
J. В. Entz 

R. A. Parke 

W. P. Potter 

F. J. Sprague 


L. В. Stillwell 
H. G. Stott 


The Mono- rail. 

Theory of the Compensated Repulsion Moto?. 

Electrification of Britisb Railways. 

Bingle-Phase Electrio Railways. 

Alternating т. Direct-Current Traction. 

The Railway Booster Machine and its Control. 

Electrification.of Steam Lines. 

Bome Early Work in Polyphase and Single- 
Phase Electric Traction. 

General Review of Railway Work. 

Storage Battery in Electric Railway Service. 

Braking High-Speed Trains. 

Electric Railways. 

History and Development of the Electrio Rail- 


way. 

The Electrica! Equipment of the Wilkeebarre 
and Hazelton Railway Co. 

Central Station Economics and Op eration. 


SECTION G.—F LEcTRIC COMMUNICATION. 
Chairman, Mr. Fraxcis W, Jones, 
Secretary, Mr. BANCROFT GERHARDI. 
Senor Don Julio Cervera Electric Communications in Spain. 


Baviera 


Dr. J. A. Fleming, F.R.8. 


John Hesketh 
Herr Joseph Hollos 
Saitaro Oi 

V, Poulsen 


M. G. de la Touanne 
J. C. Barciay 


Dr. Lee De Forest 
Patrick B. Delany 
Franz J. Dommerque 
Reginald A. Fessenden 
Hammond V. Hayes 
J. C. Kelsey 

Dr. A. E. Kennelly 
Prof. Ferdinando Lori 
Kempster B. Miller 
Dr. Louis.M. Potts 
Col. Samuel Reber 


Prof. George F. Sever 
L. W. Stanton 


Jobn Stone Stone 


Present State of Wireless Telegraphy. 

New Danger to Lead-Covered Aerial Cables. 

Simultaneous Telegraphy and Tele; hony. 

Telegraphy and Tele phony in Japan. 

System for Producing Continuous Electrical 
Oscillations. 

Theory of Telephone F.x«hange Development, 

Modern High-Speed Priuting Telegraph 
Systems. 

Wireless Telegraph Receivers. 

Rapid Telegra; hy. 

Telephone Problem in large Cities. 

Wireless Telegrapby. 

Loaded Telephone Lines in Practioe. 

Dunbar Two-Strand Common-Battery Systems. 

High-Frequency Telephone-Cirouit Tests. 

Rapid Telegraphy 

Automatic г. Manual Telephone Exchange. 

Printing Telegraphy. 

ету Use of the Telegrapb, Telephone and 

able. 

Electrolysis of Underground Conductors. 

Economica] Features in Modern Telephone 
Engineering. 

Theory of Wireless Telegraphy. 


BEecTION H.—ELEcTRO-TSERAPELTICS, ` 


Chairman, Dr. WILLIAM J. Morton, 


Secretary, Mr. WiLLiAM J. JENKS. 


Prot. Dr. M. Benedikt 
Dr. J. Bergonie 


M. le Docteur О. O'Farrill 


Dr. J. Riviere 
Prof. S. Schatzky 


Dr. Car] Beck 
Dr. Russell H. Boggs 


Dr. Gordon G. Burdick 
Dr. Margaret A. Cleaves 


Dr. Charles R. Dickson 


Dr. Emil H. Grubbe 


Dr. T. Proctor Hall 
Dr. W. J. Herdman 
Dr. J. H. Kellogg 
John W. Langley 
Prof. Jacques Loeb 
Dr. G. Betton Massey 


Dr. W. J. Morton 
Dr. C. 8. Neiswanger 


Dr. Clarence Skinner 
Dr. Wm. Benshaw Snow 


мазо: Ріарповчев of Diseases ої the Head and 


n. 
` (Bubjeot to be announced.) 


Improvements in High-Frequency Generators. 

Physico-Therapy of Neurasthenia. 

Effect of Constant Current on Vitality of 
Microbes. 

Recent Advances in Röntgen Ray Science. 

Diagno:is of Calculi by Röntgen Rays. (А. 
E.-T. A. paper.) 

Radiations in Therapeutics. 

Nature of the Changes in Living Tissue by 
Action of Oxidisable Metals at Anode. 

Treatment of Lupus Vulgaris by Photo- 
Therapy, Radio-Therapy, and Otherwise. (A. 
E.-T. А. paper.) 

Roentgen Rays and Radio-Active Substances as 
ое Agents. 

Principals of Electrotherapeutics. , 

Du Puyten's Contraction, (A. E-T. A. paper.) 

Electrotherapeuties. 

Electrical Purification of Drinking Water. 

Control of Life Phenomena by Electrolytes. 

Cataphoric Diffusion of Metallic Ions in Dis- 
tructive Sterlisation of Cancer and Tuber- 
culous Deposits ` 

Artificial Fluorescence of Human Organism as 
means of Treating Disease. 

Static Electricity in Chronic Nephritis. 

Fibro-Sarcoma Treated by Roentgen- Radiance. 

Therapeutio Uses of Static Electricity. 


Prof. Andre Blondel 
Herr Max Deri 
Herr E. de Fodor 
Big. Ing. E. Jona 
Prof. W. Kubler 
Prof. L. Lombardi. 
H. F. Parshall 

Prof. August Rateau 
B. A. Behrend 
Alexander Dow 
George Eastman 


W. C. L. Eglin 


W. I.. R. Emmet 


Herr Karl Roderbourgh 
Dr. G. Siera 


Dr. W. Wedding 


Arthur Wright 
Louis А. і erguson 


Gerha-d settling 
G. Los: Geen 
Cary! D. ..askins 
Francis Hodgkinson 


Impregnated Aro Light Carbons and Lamps, 

Single-phase Motors. 

Rates for пісае Supply. 

Insulating Materials in High-Tension Cables 
(A.E. Ital paper). 

Compensating Series-Connection of Induction 
Motors. 

Btroboscopio Observations of the Arc. (А.Е. 
Ital. Paper.) 

The Yorkshire and Lancashire Electric Power 
Companies. ; 

Steam Turbines. 

Testing of Alternating Generators. 

The Coninuous-Current Distributing Systems 
of American Cities. 

Protection and Control of High-Tension Dis- 
tribution Systems. (N.E.L.A. paper.) 

Rotary Converters and Motor-Generators for 
Transforming to Low-Tension Street Current. 
(Assn. Ed. Illg. Co.'s paper.) 

Effect of Steam Turbines on Central Station 
Practice. 

Prussian System of Electric Train Lighting. 

Buperiority of tne Alternating Current for Dis- 
tribution in Large Cities, 

Measurements of Energy of Light and Heat 
Radiation from Electric Sources. 

Improvements in Electrolytic Meters. 

Underground Electrical Construction (Assn, 
Ed. Пік. Co.'s paper.) 

Storage Batteries (Assn. Ed. Illg. Co.'s paper). 

American Meter Practice. (N. E. L. A. paper) 

Metering Efficiency on Customers' Premises, 

Bteam Turbine Performance, 


Towards the end of this year a complete set of the tranr- 
actions of this Congress will be published by the Committee, 
and will be purchasable by non-members for the sum of $10 
(say two guineas) ; they can be obtaired from the secretary, 
Dr. А. E. Kennelly, Harvard University, Cambridge, Mass., 
U.S.A. This set of proceedings will be of great value as а 
1904 review of electricity and electrical engineering. The 
papers are the outcome of special invitations issued to the 
leading scientists and electrical engineers of the present 
time, this sys.em resulting in a more satisfactory class of 
papers than is usually received in reply to a general intimation. 

On Monday morning, September 12th, the work of the 
Congress was commenced with a general session, Prof. Elihu 
Thomson, tbe President of the Committee of Organisation, 
making an introductory speech. He was followed by the 
President of the St. Louis Exposition, Mr. D. R. Francis, 
who gave an official address of welcome. He pointed ont 
that this Exposition would probably be the last of its kind, 
since the World was progressing too rapidly:to allow of 
Universal Exhibitions; the exhibitions of the future would 
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probably be specialised, and one of the first of such exhi- 
bitions would probably be one devoted to electricity. It was 
most difficult to make a working classification to include 
everything, but he certainly thought the action of his com- 
mittee in setting. aside a separate building for electricity was 
justified. Speaking generally, the electrical department at 
St. Louis Exposition was а great advance on that at former 
World’s Fairs. 

The officers of the Congress were then elected, their names 
and offices being as follows :— 


President Prof. Elihu Thomson. 
Vice-Presidents : 
Mr. Bion J. Arnold Mr. С. Е. Scott 
Prof. H. 8. Carhart Dr. B. W. Stratton 
Prof. W. E. Goldsborough 
General Secretary: Dr. A. E. Kennelly. 
Treasurer : Mr. W. D. Weaver. 
Honorary Vice- Presidents : 
Prof. Moise Ascoli Mr. R. Kaye Gray 
Dr. В. Т. Glazebrook Prof. L. Lombardi 
я Senor Antonio Gonzales Prof. Jobn Perry 
Col. В. E. Crompton М. H. Poincaré. 


In addition to the chairmen of each section, an honorary 


chairman and vice-president were elected from among the 


foreign delegates. 
This business concluded, the Congress resolved itself into 
its various sections. | 
The papers read on this, the first day, were by the follow- 
ing authors :— . 


Section A.—Messrs. Gutbe, Barnes, Kennelly, Rosa and Grover, 
Trowbridge and Townsend. 

Section B.—Messrs. Mordey, Behrend, Nodon, Sharp and Jouaust. 

Section O.—Mesare. Richards (T. W.), Betts and Kern, Richards 
(J. W.), Borchers and Dolesalek. 

Section D.—Messrs. Bignami, Peck and Baum. 


Section B.—Messrs. Roderbourg, Elgin, Eastman, De Fodor and 


Wright. 
Section F.—Mesers. Dawson and Entz. 
Section G.—Mesers. Hollos, Oi and Poulsen. 
Section H.— Messrs. Ча, Herdman, Neiswanger aud Skinner. 


An adjournment’ was made at 1.30 p.m., so that the 
afternoon might be left free for visiting the Exhibition, &c. 
In the evening the local Reception Committee held a 


reception in the New York State Building in the Fair 


grounds. 
During the morning session, special arrangements were 
made by the local Reception Committee for the entertain- 


ment of the ladies of the party, who were taken to see the. 


principal sights of St. Louis, in automobiles. 
On Tuesday, the second day, papers by the following 
authors were read :— 

Section A.—Mesere. Ascoli, Carhart and Patterson and Wolff. 
Section B.—Mesers. Arnold, Steiamets, Deri, Latour, Bragstad, 
Danielson, Niethammer and Lincoln. 

Bection C.—Mesers. Swinburne, Bancroft, Edstrom, Kablenberg, 
Haber and Lorens. 
Section cM Kelly and Banker, Mershon, Peck, Smith ‘and 


errine. 
Section F.— (In joint session with Section B. as above.) 
Section G.— Messrs. Barclay, Delany, Ferdinando, Potts, Reber, 
He:keth, Dommerque and Miller. 
Section H.—Mesers. Schatsky, Beck, O'Farrill and Neiswanger. 


Without doubt the most important of the papers read on 
this day was that by Dr. Frank Wolff, entitled ** So-Called 
International Electric Units,” the main object of the paper 
being to open a discussion on this important subject, before 
8 joint meeting of the British and American Institutions of 
Electrical Engineers. 

After Dr. Wolff had read his paper, Dr. Glazebrook, 
as а special delegate sent to the Congress by the 
British Government, opened the discussion. He men- 
tioned that in giving his opinions, they would only be 
personal, as all such questions would have to be referred to 
the Government before acceptance. The two main points 
that had to be decided were (1) whether now, or at a future 
date, the Weston or Clark cell, or another cell, should be 
adopted as a standard; (2) should the term ampere be 
derived in terms of a volt? With reference to the Board of 
Trade definitions it was felt to be of great importance to 
udhere to the C.G.S. system. In a discussion on this sub- 
ject, held some time back, Prof. Helmholtz suggested 
that these definitions should be obtained :— 

(a) The ohm by the use of a mercury resistance, 


1 


(b) The ampere by the electric deposition in a voltameter. 

(c) The volt from some form of standard cell. l 
At that time the British legal adviser pointed out that con- 
crete forms of standards should be stated, which, of course, 
would not allow of the use of the above, so that the Board of 
Trade had had made and kept at London a standard coil for 
the unit of resistance ; a standard ampere balance, calibrated 
by comparison with the ampere obtained as suggested by 
Prof. Helmholtz, and a standard multi-cellular voltmeter 
constructed under Lord Kelvin’s supervision. Technically 
in Great Britain the standards are represented by these three 
pieces of apparatus. Reverting to his two main points, and 
referring to the first, the question became really one of 
decision between the Weston and Clark cells. For all 
practical purposes the Weston was undoubtedly superior to 
tbe Clark. Personally, he did not agree with all that Dr. 
Wolff had said in his paper, though he did in Ше main. 
There was a difficulty in drawing up a specification for the 
Weston cell, which could be got over very easily when they 
had had a little more experience. Elaborate experiments 
had been carried out at the National Physical Laboratory on 
the defects of the Clark and Weston cells, the results agree- 
ing with Prof. Carhart’s experiments. Undoubtedly one of 
the greatest difficulties that had been met with in the 
construction of the Clark cell was that of the impurity 
of the mercurous sulphate, but he had now succeeded 
in obtaining this substance in a pure form by three 
distinct methods which were not known some 12 months 
ago. This difficulty was now, therefore, satisfactorily 
settled, and cells were obtained which agreed’ with 
each other within a few millionths of a volt, and 
which took up their full value soon after making. 
This result had drawn attention to another fact 
of importance. Cells prepared three years ago with 
as pure mercurous sulphate as could then be obtained, 
compared with each other, but not with newly-constructed 
cells. The determination of the E.M.F. of the Weston 
cell had not yet been accurately determined, and he 
was afraid that methods depending upon the twirting of a 
wire and the square of the radius of a small circle, as pro- 
posed by some of the American physiciste, were not accurate 
enough, and that it would be more probable that a much 
better result would be obtained by a method in which com- 
parisons were made by weighing. With the new Ayrton 
and Jones apparatus, now in preparation for the National 
Physical Laboratory, it was hoped that they would be able 
to publish some important results in a very short period. 
Thongh the Weston cell was undoubtedly better than the 
Clark, he did not feel inclined to displace it until such a 
time as the Weston cell had been accurately measured. 


Some form of cell as a standard was undoubtedly better than 


any electrolytic method. The practical man would always 
use the potentiometer method for calibrating his instru- 
mente because of its wide range, and from that point alone 
it would be advisable to use the same standard rather than а 
special one. It had been argued that since the changes in a 
silver voltameter are more readily understood than those 
going on in the cell, the former would be preferable, but in 
case it would be advisable to wait a little while before 
finally settling the matter. He did not think that the 
electro-chemical equivalent of silver had been obtained with 
sufficient accuracy, and in a short time they might be able 
to obtain a better result. | 
(To be continued.) 


ECONOMY IN ENGINE RUNNING. 
[COMMUNICATED. | 


WHILE consulting engineers may strive to produce com- 
binations of plant which will give the maximum of economy 
combined with reliability, and while tupply companies may 
do everything in their power to etimulate the consumption of 
electricity during thoee hours when the station is normally 
lightly loaded, the fact remains that much of the difference 
between success and failure may be accounted for by the way 
in which the various functions of running the plant are 


performed— whether repairs are effected in due time, and . | 
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whether the care which the plant requires is scientifically 
applied. 

This needs to be insisted upon very strongly in the case of 
the engine room, because there is very little to show for all 
the thought expended in running the plant. In the bciler 
houre, wastage of steam can be seen and heard at the boiler 
relief valves, wastage of water can be felt at the blow-down 
pipes, wastage of coal is sppsrent on examination of the 
thickness of fire and the density of smoke. But in the 
engine room the differences between economy and waste are 
much more subtle. The object of this article is to draw 
attention to those points in engine driving, care of which 
constitutes the duties of a good runnitg engineer. No 
attempt is here made to evaluate the various points of engine 
house design which have from time to tinre been called into 
question. 

It would be a very crudely-run station that had no 
appliances for collecting and filtering the oil used on an 
engine for further application. An oil filter is not an 
expensive appliance, and its practical effect is to make the 
charge-engineer less anxious to screw the oil consumption 
down to danger-point. He knows that if he keeps free 
streams of oil on, its value will not deteriorate to rapidly ; 
he will be able to use it over again (with the addition of a 
little fresh oil to make up for wastage), and he will maintain 
his bearing surfaces in good condition by keeping them 
uniformly cool. 

There is no doubt tbat oil clarifes much more quickly 
under beat than when it is cold, ав it loses much of its vis- 
cosity with rise of temperature. Some types of oil filters 
now on the market supply this heat by means of a spiral 
tube passing through the oil-Fettling chamber, through which 
tube steam is passed. The economy of this process is ореп 
to doubt if live steam be used, however small the quantity 
may be. If, however, the coil be connected to the discharge 
pipe of tbe кезш trape, we shall get a flow of hot water 
through it, answering the purpose very well. A rough-snd- 
ready method of filtration, for use where the quantity treated 
does nct justify the purchsse of a special apparatua, is to 
place the used oil in a pail and, covering it so as to keep out 
dust, to stand it on the top of the engine cylinder cover or 
other warm place for an hour or so. Then, without dis- 
turbing the pail, the good oil is skimmed from the top of 
the contents and poured on to flannel or a pad of * meat 
cloths” placed over another pail, The oil thus filtered is 
ready for use, when cool, as seconds oil." 

It is economical to carefully study the nature of the 
rubbing-eurfaces on the engines, and the work they have to 
do, with а view to getting the best variety of oil for that 
particular bearing. It is not economy to buy one class of 
oil and to use it everywhere. On a high-speed enclosed 
engine. for example, a heavy grade, high flash, non-gumming 
mineral oil must be used fer cylinder Jubricatiov, a much 
lighter oil—possibly a vegetable oil— being employed in the 
crank chamber. This latter oil, however, will be quite as 
unsuitable for the main bearings of a slow speed engiue as 
would the cylinder oil above described. It msy even be 
necessary to vary the nature of oil according to the time of 
the year—an oil which lubricates perfectly on a hot summer 
afternoon may be too viscous to flow properly on a winter's 
morning; the oil which bas been thiuned out for cold 
weather will be no better than water when the hot days 
come. It may be woith while to point out two fallacies 
which station engineers are apt to fall into, particularly in 
these latter days of continuous splash— or ring— lubrication. 
The first is, that а cheap oil will do just as well as ап 
expensive one as long ав plenty of it is used. Cheap oils 
are not only poorer in quality (being frequently * loaded ” 
with adulterants), but sufficient care is not taken to purify 
the oil from free acid and grit. The saving in the oil bill is 
in course of time neutralised by increased cost of repairs. 
The second fallacy is, that the oil will go on working for 
ever. The:ymptoms of superannuation vary with different 
classes of oil. If the lubricant turns black, if it smells 


rancid, if it looks like thick soup, tbe time hus come to throw : 


it on to the coal heap provided that there is ьру calorific 
value in it. 

It is not wise, however, to wait for such extreme symptoms 
ав this. 
number of engine-hours run (from the station records) the 


Knowing Ше time the oil was first put in, and tbe 


life of the oil can be approximately calculated by obser- 
vation. Once having got some data to go on, the oil 
should be changed some little time before ita life is up, in 
order to treat the bearings as well as possible. Bearings 
repay every attention shown to them. 

A word of warning must here be given as to the collection 
of oil from an engine. Pipes are usually led from the gnide 
plates, oil trays, and other placea where the oil lodges after 
passing the working parts, to a receiving tank where it may 
to some extent settle. If different classes of oil be used, 
these should on no account be allowed to mix, as the pro- 
portion of the combination may vary. For example, if, 
with high-pressure steam, heavy oil is used to lubricate the 
cylinders, this sbould not mix with lighter oil used for 
lubricating the guides and valve gear. Separate tanks 
should be used, апа where there is danger of spleshing 
owing to the motion of the engine, be ffles should be put up 
to guide the oil to its proper drain. 

In engines on shipboard it is possible, after having got the 
cylinder walls and piston rings into good condition, to dis- 
pense with any cylinder oil whatever after the first hour or 
two's run. This is because tbe engine is approximately 
equally loaded for the whole time. and also because the steam . 
is usually wet enough to act as a lubricant. In central 
stations, economy cannot be carried quite so fer owing to the 
variation of load and the very dry (possibly superheated) 
nature of the steam. Asproper cyliuder oil is very expen- 
sive, however, the greatest effort should be made to cut down 
the drops per minute to the lowest number, as the oil is not 
only irrecoverable with profit (due to emulsification with the 
condensed water), but ee is a danger of deleterious action 
on the air pump valves (particularly if of rubber) and other 
working parts, and the condensed water cannot be used for 
boiler feed. In vertical engines, at any rate, an occasional 
drink of oil at start is all that should be administered to 
the intermediate and low-pressure cylinders, the lubrication 
being then effected by the oil passing over from the bigh- 
pressure cylinder. Horizontal engines usually require more 
attention. It is, however, possible to dilute the heavy 
cylinder oil with a lighter and cheaper quality for use 
on the low-pressure cylinder. Where oil can be collected 
from an oil separator pump," this seconds oil 
can be economically used on the low-pressure engine. 

A very fruitful source of waste in rubning an engine is 
the absence of strict attention to the condition of ita steam 
joints and glands. A small jet of steam has not a very 
imposing appearance, but any engineer who studies his coal 
bill will seize the first opportunity to remake the joint (if 
tightening-up is of no use) or to repack the gland. A more 
insidious form in which this waste occurs is found at the 
steam trap. This should only open to discharge condensed 
water, but, particularly where emall valve-surfaces are. 
empioyed, it gets out of order in course of time, and steam 
parses continuously to waste, Each trap should have a 
three-way cock attached to its discharge во that it may either 
blow out into a common discharge-drain, or into the atmo- 
sphere in view of the engineer, who should periodically, 
while the engine is running, divert the discharge by 
means of this cock, from its normal course to the drain, into 
the atmosphere. If there is а flow of steam the trap should 
be put under repair. Where the valve-stem is accessible 
without taking the trap adrift, the valve should be rotated 
slightly every now and then, to prevent grooving going on at 
any particular part due to passage of grit with the steam | 
and water. The joints and bearing surfaces of any moving 
part of the trap exposed to air should be kept well oiled to 
ensure smooth working. | 

The air pumps and condensers of an engine (no modern 
central station engine would be run non-condensing unless 
the station were most unsuitably placed for condensing 
water) give seriously uneconomical results unless they are 
watched. Ап air ieak may lower the vacuum one or two 
inches, and throw a lot of extra work on the air-pump. Such 
u leak is difficult to detect by sight or sound, but should be 
searched for periodically with a lighted candle, which 
should be passed carefully round all joints in the exhaust 
pipe and condenser. Any indraught of air will deflect the 
flame. 

Once having obtained an economically good vacuum, it is 
wasteful to increase the amount of circalating water beyond 
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the flow necessary to just keep that vacuum, as more work 
is uselessly put on the pumps. Particularly should this be 
avoided when (as is often dont) either the condensed or con- 
densing water is taken to the hot-well for boiler feeding. In- 
creased volame means lower temperature of the water, and 
the higher the temperature of the hot-well the better, con- 
sistently with a good vacuum. 

The question of the proper quantity of cotton waste to be 
allowed per diem is often avery heated one as discussed 
between the engineer and driver. The former wants to keep 
his costs down; the latter wants to keep his hands clean. 
Two methods may be adopted. One is not to give an extra 
half-pound until the men are nearly mutinying for it; the 
other is (о give the men what they want, and keep a sharp 
єуе оп the waste-pail. If any unsaturated handfuls of waste 
are placed therein for removal to the stokehold, it is time, 
firstly, to cut down the allowance of waste relentiessly, aud, 
secondly, to вг eak some home truths to the drivere, with the 
unsaturated waste as an object-lesson. Probably the latter 
course is best, as the men have tben no excuse for neglecting 
the cleanliness of the engines. A little method introduced 
into the use of waste would, however, bring down the cost 
of this item considerably. The clean waste should be 
reserved for fine work—bright parts which require an 
artistic touch or two. Then the waste should be used for 
ordinary wiping over, and finally, when it is getting rather 
used up, it serves to wipe the oil off foot-plates and other 
parts, which are never more than comparatively clean. It 
cannot be used much more in the engine room, but is still 
of service for rough machinery in the boiler house, such as 
mechanical stoking gear. When even the stoker reviles it, 
the heat value of its sccumulated grease can be used to 
advantage in the furnace. Again false economy must be 
guarded against. White waste i8 probably а luxury only to 
be fonnd in Corporation stations, but there are grades of 
coloured waste. The grade to avoid is that very cheap 
variety which contains foreign matter, ranging from sandy 
dirt to the domestic pin. It is not economical either to 
rub grit into the valve motion, or to poison the driver's 
thumb. In the latter case, under the present facile adminis- 
tration of the Employers’ Liability Act, the driver will, quite 
probably, get compensation if he be temporarily incapacitated 
for work. 

Some engineers prefer to use mest-cloths (the cloth in 
which frozen meat has been wrapped during shipment), on 
the ground that, although more éxpensive than waste, they 
can be washed. In the writer's opinion, however, the 
washing of oily rag is too expensive to recommend ite 
adoption. Meat-cloths have this advantage for fine work, 
however, that no loose strands are left about to work into the 
moving parts. | 

A good deal of useless cleaning is done on an engine. 
Working parts and dust-catching parts should be kept scru- 
pulously clean. But many engine builders succumb to the 
temptation of making an attractive looking engine by putting 
ап unnecessary amount of bright work about it. This, while 
good policy from the engine maker's point of view, and 
pleasing to the artistic instinct of the borough councillor, is 
а source of loss both in time and material. An engine is for 
use, not ornament, and it is not unreasonable for the engineer 
to consider whether some of these bright parts would not look 
almost as well and be quite as useful if covered with a neat 
coat of psint. In the Navy the practice of keeping the big 
guns bright hes been abandoned in favour of coating them 
with an acid preparation which produces a close-fitting skin 
of iron oxide, preventing further rust. Why should not the 
same kind of thing be practised in a power eupply station ? 


AN ELECTRICAL METHOD FOR 
THE ESTIMATION OF CARBON DIOXIDE. 


A PAPER was yead before the Physical and Chemical Section of the 
Gesellschaft Deutscher Naturforscher und Aerise at their seventy - 
sixth annual meeting (held in Breslau last September) on the above 
subject by Herr G. Bcdlander, cf Brunswick. An account of the 
communication was published in the Chem Zeit. (1904, xxviii, 928), 
from which we take the following I articulars :— | 


r 


The process depends upon a measurement of the acidity which is 
conferred upon an aqueous solution by a current of carbon dioxide. 

When a gaseous mixture containing carbon dioxide is led through 
water, the liquid takes up a quantity of the gas corresponding with 
the partial pressure of the CO. To а small extent tbe dissolved 
CO, dissociates into tbe ions H' and ACO; and the ratio 
[H']. (HCO,] = 126 x 10-9 (CO;], in which [H] aed [HCO,'] 
are the concentrations of tbe two ions in gran. me- molecules per 
litre. If the solution is very acid, the concentration of the H-ions 
derived from tbe carbonic acid is but sliebtly altered; and if the 
solution is neutral. an equa! amonnt of H' and HCO,’ ions are prc- 
duced. Then [H']. [HCO,!] = (R']?; ie, the equare of the con- 
centration of toe H- ions is proportional to the partial pressure of 
the carbonic acid. This proportionality is most accurate when the 
liquid contains ticarbonate ; tben [H'] is proportional to [CO.]. 
The acidity tan te measured very exactly by obe rving the electro- 
motive force. Tbe E. M. F. of a system, eg. Zu | Zn ВО, | BSO; | 
Pt depends, inter alia, upon the concentration of the H-ions, rising, 
according to Nerr st's formola, to 0:058 log p volta as the concenti a- 
tion of the H-ions increases fiom 1 to p. hen oxygen is breught 
into contact with the p'atinised platinum electrode, it is depolarised, 
and the separation of hydioeen hindered; but the same relation- 
ship remains between the E.M.F. and the H- ions preeent. If a 
current of oxygen and carbcn dicxide is led tbrcugh the liquid, the 
E. M. F. depending upon the amount of CO, in the current is altered, 
5 tbat amount determines the concentration of the hydrogen 
ons. 

Іо order to use this principle in measuring the partial pꝛear ure 
of CO, the following electrical system is employed :— Ag | Ag Cl | 
KCl + KHCO; + K,80,| Pt ‘fhe energy of tbe reaction in this 
systes , and its F. M. F., depend cn the e ncentrat ion of the potas- 
sium chloride and potassium bicarbonat~ in solution, and on the 
amount of О and СО, in tbe gaseous mixture. The E. M. F. increases 
With the amc unt of CO, in tbe eas; the increase being the more 
conspicuous as the amount of CO, isthe emaller. Hence this elec- 
trical method may be employed for the est mation of CO, instead 
of the usual pat-volumetric process, which is very inexact in low 
concentrations. The operation is so delicate when small quantities 
of the gas have to be determined, that it is very serviceable in 
examining products of combustion or ordinary air, and for making 
continuous testa upon the atmosphere of mines. The author accom- 
panied his paper by a demonstration. 


THE JUNIOR INSTITUTION OF ENGINEERS. 
BUMMER MEETING IN GERMANY. 


CONTRARY to ite usual practice, tbe Junior Institution of Engineers 
extended its sommer meeting this year to the period of a fortnight, 
as the country selected for visiting was Germany. 

The reception met with througbout the tour was cordial in the 
extreme, the proprietors, officials and authorities of the works, &c., 
which were open to inspection, sparing themselves no pains or 
trouble to render the occasion both instructive and pleasant to the 
members, and such it proved to be. 

A large portion of the programme was inevitably devoted to 
subjects electrical; indeed, a commencement was made on the very 
firet day, August 14th, during the visit to the International Fine 
Art and Horticultural Exhibition at Dusseldorf, evidently arranged 
for purely recreative purposes, but yielding technical interest; for 
all the el: ctric machinery and appliances there were brought under 
the observation of the visitors, including the important installation 
of generators in the central station, some being driven by steam, 
and others by means of gas engines of large power. 

The great iron and steel works of the Gateboffoungshutte, at 
Oberhausen, were visited on the following morning, and the 
Beurather Crane Works in the afternoon. At the latter, a number 
of electric cranes were shown in course of construction. The shop 
machinery is driven electrically, a well-appointed central station, 
with a battery of boilers, having been built in connection with the 
wcrke, but most of the current required is taken from the town 
supply. The works station contains three machines by the Union 
Elektricitü's Gesellschaft, of Berlin, each of 220 volts and 400 
amperes capacity, driven Ly vertical steam enginer, direct coupled, 
and running at 180 r.p.m. The boilers are by Jacques Piedbuwuf, of 
Doe: eldorf, and work at 9 atmo:pberes pressure. 

On arrival at the city of Elberfeld next day, attention was directed 
to the Bermen Elberfeld Vohwinkel Electric Langen mono-rail 
rut pended railway, the whole morning being epent ір its examina- 
tion. Power is derived from the municipal generating station, in 
which were seen several large-power steam turbines and alternators, 
notably the one of 1. 000-K w. capacity made by Mesers. C. A. Parsons 
and Co, of Newcastle-on-Tyne. The car-ebeds and railway repair- 
ing shops were aleo shown, and the members had the experience of 
a journey the whole length of the line, stoppages being made fcr tbe 
in»pecticn of any ғресіа! points of intere:t. There are 20 statiors 
along the 8} miles of line. Each carriage (of which these are 50 
rupning) can accommodate 50 passengers. The starting current 
require d is 100 amperes, and when runbing 30 amperes. The car- 
riages are suspended from two bogies, 26 ft. apart, each rw ning on 
two wheels 35 ір. diameter, driven by spur gearing from a 36-H P. 
electric motor, which is fixed between the two wheels and projecis 
ootwards, The weight of а carriage, with its fall complement of 


passengers, is about 14 tons, 


— 
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The party travelled on from Elberfeld to Hanover, visiting there 
the celebrated gae-engine works of Messrs. Körting Brothers, the 
Hanover Locomotive Works, the Westinghouse Brake Oo.’s works, 
and the Hanover Gas Works, there to see at work the new 
Paris electro-turbine gas retort charging machine, which has 
just been introduced. Messrs. Kérting’s works were fully 
occupied, some of the gas engines they are engaged upon 
being of the large-power variety, and double-acting. The out- 
pat of the works is equivalent to 30,000 н.р. per annum. A large 
business in radiators (hot water) is also carried on, an extensive 
foundry equipped with moulding machinery, &c., being kept con- 
stantly employed. ! 

The day following was spent in visiting, under the able guidance 
of Mr. L. Korting, President of the German Association of Gas 
and Water Engineers, various places of general interest at Hanover, 
and in the journey on to Berlin, where on the next day the over- 
head and underground railway was вевп in the moraing, the works 
of Messrs. Siemens & Halske in the afternoon. It is unnecessary 
to enter into any description of the Berlin line, as it has already 
been dealt with in our pages, but 16 may be said that the under- 
taking continues the successful career which it started right from 
the time of opening, and that the whole work reflects great credit 
on all concerned, particularly Messrs. Siemens & Halske. 

At their Charlottenburg works the members had shown to them 
the methods employed in the machining and fitting of parts for 
large multipolar generators, smaller dynamos, motors, &c.; also the 
systems in connection with the manufacture of resistances, starting 
and regulation resistances, apparatus, and so forth. Appliances for 
electric lifts and cranes, switchboards, high current apparatus, cut- 
outs, &0., were likewise seen, and the special processes in their con- 
struction pointed out. The arc lamp department was also included 
in the visit, the room in which the various types of lamps produced 
were undergoing scientific testing. affording considerable interest, 
The lamps included the Liliput 24-hour 2-ampere arc, suitable for 
ассо lighting, and those having carbons capable of burning 240 

ours. 

On Saturday the Mariendorf works of the Imperial Continental 
Gas Association were inspected, followed by a visit to the Royal 
Technical High School at Charlottenburg, a striking educational 
organisation, and justly holding a position of considerable import- 
ance amongst similar schools of the world. The number of students 
specialising in electrical engineering approaches 500, and the depart- 
ment in which they are trained is well equipped with typical 
machines and apparatus of all kinds. The magnitnde of the whole 
school may be appreciated from the fact that the total number of 
students is aboat 5,000, while the teaching staff numbers about 
500. From Berlin ths members proceeded to Leipsic, visiting the 
Pittler lathe works, and then on to Frankfort-on-Maine. 

During the second week, the places of electrical interest visited 
were at Frankfort-on-the-Main, and Hanau, and comprised the 

ificent central station at the former and the sewage pumping 
station at the latter, containing four centrifugal pumps made by 
В. Wolf, of Magdeburg, driven by continuous current motors from 
Messrs. Schuckert & Co., of Nuremberg. The two larger pumps are 
driven by two 50-н.р. motors which can be coupled to drive either 
one or the other, or both together; the smaller pumps have each a 
30-н.р. motor. Atthe Frankfort. Electricity Works the members bad 
tbe advantage of being shown over these by the designer—the former 
municipal engineer to the city —Mr. W. Н. Lindley, M. Inst. C. E, 
who is also responsible for а number of other projects in various 
parta of the Continent. The current supplied is an alternating 
monophase carreat of 3,000 volts transformed to 120 volts. There 
are four compound tandem engines by Kuhn, of Stuggart, generating 
522 кү. ; four compound tandem engines by Sulzer, of Winterthur, 
generating 1.000 xw. ; one Parsons steam turbine by Brown, Boveri 
and Co., of Baden, generating 3,000 xw. All the al-ernators are also 
from that firm. The converting station of the Frankfort 
electrical tramways was seen—an underground building situated 
in the middle of the city, under tbe Schillerplatz. The whole 
of the electrical installation, with the exception of the 
accumulators, bas been supplied by Brown, Boveri & Co., and 
consists of four converters generating 500 xw. continuous 
current, of one syncbronous continuous current converter of 60 Kw. 
for charging t'e accumulators, and of the switchboards. The 
converters consist of motor and dynamo directly coupled, running 
at 340 r. pm, the motors being on the Braun one-phase system for 
2,850 volts, and 750 н.р. effective. The battery, by Messrs. Pollak, 
T of 552 double elements, and discharges 920 amperes їп one 

our. 

In returning from Frankfort the opportunity was not lost sight of 
for the usual trip down the Rhine, the steamer being taken at 
Ваар and left at Bonn, whence the journey was continued by 
rail. 

At the different places in the course of the tour the electric tram- 


way systems came in for a good deal of discussion, as it was possible 


to draw contrasts between their points of construction, equipment, 
and management. The excellence of their runniog was generally 
Commented upon. 


Erith and Tramways.—On 5th inst. a deputation from 
Erith (the whole Council ic is said) visited Leicester, and made an 
iuspection of the electric tramway system. From Leicester they 
journeyed to Loughborough to inspect the Brush Co.’s Works, then 
to Derby, Sheffield, and Manchester, and finally to Preston, to the 
works of Messrs. Dick, Kerr & Co. 


BENGINEERING APPRENTICESHIPS AND 
TECHNICAL EDUCATION... 


WE have on previous occasions” referred to the changes which 
modera conditions, resulting largely from the ever-increasing 
use of labour-saving machinery, bave made necessary in the 
training of engineers. The days in which an engineer was 
а man who could handle and make every kind of tool 
necessary for the manufacture of a machine, be it an engine 
or any other mechanical contrivance, have gone—for the 
present. That such days may return is problematical. A time 
may come when men will refuse to be mere automata, watching 
а machine usurp work which they may think is by right 
their own. The strenuous life, and the concentration result- 
ing from specialisation, cannot go on increasing in intensity 
for ever ; and when the breaking-down point is reached, and 
man has discovered that his many-sided nature cannot live by 
bread alone—bread that is bought at too great a price, the 
price of his better self—the revolt will come, and the 
automaton will claim his birthright—his right to work. 

But we are concerned with the things of the present —our 
legacy from the past—nor dare we pause to consider what 
kind of world it will be that we shall hand on to the future 
generations. 

Leaving the so-called working man for the moment and 
turning to the engineer proper, it is not sufficient nowadays 
that а youth should be merely apprenticed for so many years 
in a manufacturing works. It is necessary that he should 
go through a special preparatory training at a technical 
school or university. Аб а meeting of the Manufacturers’ 
Section of the London Chamber of Commerce, held a few, 
months ago, a paper was read by Mr. A. C. Holzapfel on 
the subject of technical education, when the following reso- 
lution was moved: — That in order to retain our industrial 
position, and to introduce into this country such further 
industries a8 may be profitably developed, this section is of 
opinion that it is absolutely necessary to raise the standard 
and cheapen the cost of technical education, and that repre- 
sentations be made to the Board of Education in this sense.” 
It has long been thought that we are very much behind both 
America and Germany in the matter of technical education, 
and it is felt in some quarters that a measure for financial 
aid should be forthcoming from the State, and not only 
from the State, but from private sources, for throwing open 
avenues of high class technical and scientific education to 
all who have the inclination and ability to devote them- 
gelves to such a course of study. This, in iteelf, is not 
sufficient if manufacturers do not see the necessity of em- 
ploying the most capable scientific men to carry on such 


. Work, and to further encourage technical education by giving 


the preference to those who have distinguished themselves 
at а technical college. | 

In July last a deputation from the British Association 
waited upon the Prime Minister in order to urge upon the 
Government the advisability of affording State Aid to 
technical education, more particularly to the scientific train- 
ing necessary in relation to manufacturing industries. It 
was then pointed out under what disadvantages we, in this 
country, suffer as compared with the peoples in America and 
Germany, where technical education is largely stimulated by 
grants either from the State or from wealthy capitaliste. 

The Prime Minister, however, in reply, showed that there 
was even а greater necessity than a well-equipped technical 
University, which was that capitalists should be prepared to 
realise the necessity of giving employment to those whom the 
Universities tarned out. He was of opinion that evidence 
went to show that manufacturers generally preferred to 
employ men whose experience was acquired in actual everyday 
labour in the works, and in the erection of plant, rather than 
those men of higher scientific attainments whose practical ex- 
perience was confined to the workshops of a technical college. 

But there is evidence, as we have pointed out ia 
previous articles, that some of our manufacturers 
are beginning to recognise the advantages of a 
sound technical training, and details were then given 
of the modern form of apprenticeship which has been 


— 


* "The Evolution of the Engineering Apprentice,” February 
26th, p. 325; The Modern Engineering Apprenti p System," 
March 18th, p. 446; The Training of Engineers," May 6th, р. 786. 
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recognised by the North-East Coast Institution of Engineers and 
Shipbuilders, and is destined to become the model on which all 
fature engineering apprenticeships throughout the country 
will be based. This apprenticeship, it will be remembered, 
combined a technical college training with workshop experi- 
ence. It might here be added that the Armstrong“ College of 
Science, Newcastle-on-Tyne, which is the training ground for 
the North-East Coast engineering industries, is largely sup- 
ported by the beneficence of the local manufacturers. 

We are pleased to learn that the system of apprenticeship 
referred to is not confined either to the North-East coast, or to 
those large works which are of American origin, but that a 
similar system is in vogue in other places, including the 
Stafford works of Messrs. Siemens Bros., Ltd. Here, as in 
the other works named, there are two classes of apprentices, 
namely, the ordinary apprenticeship for youths who wish to 
qualify themselves in the first instance as workmen, and who 
must have a school standard equal to the sixth 
standard of the Board School; and another class for young 
men who have had a college or university education, and 
wish to qualify as electrical engineers. From neither class 
of apprentices is any premium required or accepted. 

Beforeacceptance as an apprentice, a youth is required to work 
for three months on trial, keeping theordinary workehop hours, 
and if at the end of that time he should not be satisfied with 
the conditions, or have any doubt as to his ability to strictly 
meet all requirements, he is at liberty to leave the company's 
service. If, on the other hand, he wishes to remain, and 
the company agree to accept him as an apprentice, he is 
required to execute the regular form of agreement covering а 
period of five years for the first class named, or two to three 
years for the higher grade. 

Both classes of apprentices are paid the same rate of 
wages, namely, commencing at 14. per hour for time 
actually worked, advancing to 34d. per hour if conduct and 
ability merit such advance. Overtime, if worked, is paid 
for extra in accordance with the general regulations in force. 
The working week is 52 hours, and great importance is 
attached to regular and punctual attendance. 

Certificates are issued at the end of the apprenticeship to 
those who complete satisfactorily the full time. This 
certificate states the class of work on which the holders have 
been employed, their abilities and general character. and 
also gives a record of the number of hours worked and the 
time lost, Ke. À 

It will be noted that the only advantage gained by a 
youth who has gone through a system of technical training 
is the shorter apprenticeship. So far as remuneration and 
other conditions are concerned, he is on all fours with the 
ordinary apprentice. | 

In the North-East Coast system previously referred to, and 
also in the Westinghouse and other American systems, the 
technically-trained apprentices start at a higher wage than 
the ordinary apprentice, and maintain this advantage 
throughout, and also pass through several departments, 
including the drawing office. Messrs. Siemens Bros,’ 
agreement does not preclude their giving a preferential rate 
to the higher grade of apprentices if these are deserving, and 
whilst not; binding themselves to do во, they make it a point 
of recognising special merit by increased pay. 

All apprentices before being bound must bring a medical 
certificate, and а certificate of good conduct from school or 
college. They must also enter into an agreement not to 
take out or be interested in any letters patent whatever, here 
or abroad, while in the firm's service, ог afterwards for any 
invention made whilst in their service, but they must com- 
municate to the company and place at their disposal any 
such invention, and the board of directors are to have the 
right to decide ав to whether permission shall be given to 
the apprentice to take out his patent and upon what terms, 
or whether the company should conjointly with him patent 
the invention, Farther than this, he is to assign to them, 
without any pecuniary compensation, his interests in any 
such invention, whether letters patent or otherwise. The 
terms of this seem somewhat stringent, but no doubt the 
the company have good reasons for making these stipula- 
tions. It might appear at first sight that such conditions 
would tend to stifle inventive genius, but Messrs. Siemens 


* Until recently called the Durham College of Science.” 


Bros.’ record would tend to disprove any such assumption, 
as the patent records show a very large number of patents 
taken out by them conjointly with their employés. 

Employment at the conclusion of the apprenticeship is, of 
course, not guaranteed. It would be practically impossible 
for any firm to make any such guarantee. 

To revert to the question of technical education, Mr. 
Holzapfel in the paper already referred to makes some very 
pertinent remarks both as to the coat of technical education 
in this country, and the standard of the training given as 
compared to that given by Germany. Touching on the 
question of cost, he said that one of his own sons was study- 
ing chemistry at King’s College, London, and another at 


. Aix-la-Chapelle, in Germany. The fees in the first case are 


over £50 a year, and in the second under £10. 

Then as to the standard of training, men who ought to 
know send their sons to Germany to study, rather than to 
English colleges. The author of the paper met in a German 
railway two nephews of the Pres. Inst. C. E., who were 
studying engineering in Hanover on the advice of their 
uncle; and Prof. 8. P. Thompson, in his 1902 report of the 
work at Finsbury Technical College, speaks of the number 
of students who proceed to Germany to complete their 
studies. 

„It is hardly dignified,” says Mr. Holzapfel, for the 
richest country in the world that it should not be able to 
give its sons that education which they are able to get in 
poorer countries.” Не considers that our Government 
“should devote several millions yearly for the purpose of 
building and maintaining technical high schools of the most 
modern order in all the principal industrial centres, which 
would give proper courses in all the most advanced aspects 
of technical knowledge at nominal fees, so as to enable 
young men from the less wealthy classes to be attracted to 
these studies.” 

And to what end is that money to be spent? It is in 
order that we may maintain our industrial position, without 
which it will be impossible for the country to support its 
40 million inhabitants; it is in order to hand down to our 
children the industries of this country in a healthy and 
strong condition, capable of competing with all the world. 
So much for the patriotic side of the question. 

And what of the individual student ? The working man, 
who must start his long apprenticeship on the top of a Board 
School sixth standard foundation, already complains that at 
the end of his time his work is.to. watch machines whilst 
they turn out products, the making of which would, a few 
decades ago, have given employment to scores of men. His 
work, if he does anything at all, consists in moving a lever 


now and then, or feeding the machine with fresh raw mate- - 


rial. He is almost an automaton. In fact, he isthe servant 
or lackey to a machine, he who would scorn to be the menial to 
any man. He wonders, at times, how it is that, with the 
enormous multiplication in the means of production, poverty 
is not less, but greater; in fact, where poverty was, starva- 
tion is ; and why the struggle for existence is not less hard, 
but keener, and why millionaires increase in number as the 
condition of the poor becomes poorer. But the machine 
wants feeding, and its human slave obeys its mute demand, 
happy to have something to distract his thoughts. 

But the technical graduate who,'sfter a public school 
education, has devoted three or four years to concentrated 
study in а technical college, followed by two or three years 
in the workshops, is surely in a better position. 

. If one is to judge by the recent correspondence in the 
columns of the ELECTRICAL REVIEW, his state is even worse 
than that of the workman. The latter can generally get his 
308. to 408. a week, whereas our fully-fledged electrical 
engineer must offer bribes to get a post, where he will give 
his services either gratuitously or for a mere acknowledge- 
ment. And what of the successful? One may be put in 
the drawing office to specialise on armature cores, another 
magnet windings, another on commutator details, and so on. 
All day long he is engaged on one small section of a machine 
with wearisome monotony, and night after night he 
is studying, studying, studying, in . the. hope of 
fitting himself for something better, working night 
and day to earn bread, starving the social and spiritual 
sides of his nature which feed not on bread, “Our 


designers, recently said a managing director of a large up- 
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to-date works (and the M.D., who draws his more than 
living wage, probably never saw the inside of a technical 
college) Oh ! we keep them under lock and key, we spoon- 
feed them in glass cases ; they are not allowed in the works, 
Oh no, they are dangerous!” Well might our budding 


electrical engineers ask, Is the game worth the candle," if 


this be the end of it all. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
unti? the following week. 


Groves: Loealisation of Faults on Low-Tension Network. 


In the above paper, read before the Institution (Birming- 
ham Section) in March last, and just published, the author, 
speaking about distribution on a three-wire system, states :— 

“If а fault is partially localised on either outer, but 
cannot be eliminated before dark, the main may be cross- 


coupled in the nearest junction box, making the faulty cable - 


neutral. — There is a risk of breaking lamps on 
the crossed cironit, but it is better to take this risk for a few 
hours than put many consumers in darkness. The meters 
of some consumers will also be temporarily reversed, but 
extinction is always the greatest evil, and the reputation of 
the supply business is of more value than units unrecorded 
or cancelled by the meters.” 

Now, on triple-concentric distribution, it is hardly possible 
to get an earth on either the + or — without the neutral being 
also earthed. In other words, on T.C. distributors we would 


у.е: . o.“ 


kinks өш. 


get a dead short, во J presume that Mr. Groves is talking 
about single distributors, although he does not say во. 
Now, to fully ре Mr. Groves’s dry humour when 


he states that “there is a risk of breaking lamps," it is 
only necessary to look at two simple sketches :— 

(a) The faulty main cut out before Mr. Groves had risked 
breaking lamps ! 


(b) The faulty main giving the unfortunate consumers 


(marked “ V. C.“) light! ` 

It will be seen that the two consumers, V. C.,“ con- 
nected as Mr. Groves suggeste, will get more than they 
bargained for in the matter of juice! In fact, every lamp 
they switch on will be blown out with a loud report! These 
consumers (“ V. C.“) will hardly agree with Mr. Groves 
that “extinction is always the greatest evil.“ Not even 
incandescent lamps of German manufacture will stand 
double their voltage!!! Now, the consumers on the other side 
(1) and (2) will get & proper light, although, as Mr. Groves 
says, their meters will be reversed. The arc lamps belong- 
ing to Mr. (1) will, however, be burning upside down, and 
his semi-enclosed arcs in the window will be doing their best 
to dash their brains out. Again, Mr. (2)'s Nernst lamps 
will burn out. These, however, are small matters compared 
to what the “ V. C?a” will say when they come round to 


- to know on what evidence you base this statement. 


. undertakings. 


the office in the morning! There would be too many 
“cross couples" about for the “reputation of the supply 
businesg. | 
` A. Je Abraham, 
Chief Assistant, 
Partick, October 8th, 1904. 


Intercommunication of Tramway Systems, 


I note in the leading article of your current issue that you 
state that the Corporation (meaning the Bolton Corpora- 
tion) doggedly decline to enter into any arrangements for 
the convenience of the travelling public, and I should tas 

ou 
state that at these times it has been found that the receipts 
of both the Corporation system and that of the company 
have far exceeded those previously obtained (the times 
referred to being those when we had a through system 
between the South Lancashire Tramways system. and our 
own). I should like, again, to ask you where you obtained 
the evidence of the receipts of the Corporation having at 
such times far exceeded those previously obtained. It seems 
to me that the writer of this article must have written this 
article after having got evidence only from one side of the 
case, а not unusual thing for a writer in an anti-municipal 
paper to do, but I think in common fairness the other side 
should be asked to state their case, and in connection with 
this matter I can say that it would not in any way bear out 
the interpretation which your article is intended to convey. 
We have had through running with the South Lancashire, 
but that it helped our receipts is incorrect ; it very much 
шени with our service in our town, and we lost money 

y it. 

Ican assure you that the members of the Tramways Com- 
mittee of the Bolton Corporation are not so indifferent to 
profits that any service that will pay them will be rejected 
on their part. I can assure you also that they are perfectly 
willing—in fact, anxious—to run in conjunction with any 
neighbouring authority, and I am quite prepared to prove to 
any person who is open to conviction, that if running powers 
with neighbouring authorities are not adopted in our case, no 
reasonable person could expect that they would be under the 
conditions imposed. То prove the statement which I make 
with respect to the Tramways Committee of the Bolton 
Corporation, it is only so recent as last week that they have 
had a meeting with the Bury Corporation, with a view to 
joining up with Bury expressly with the object of running 
through traffic between their town and ours. 


Arthur A. Day, 
General Manager. 
Bolton Corporation Tramways, 
October 8th, 1904. 


[We are very willing to afford Mr: Day every facility for 
stating his side of the case, and if we have misrepresented the 
attitude of the Corporation of Bolton vis-a-vis the South 
Lancashire Tramways Co. on the question of through com- 
munication, we deeply regret the fact. Our remarks were 
based on evidence which we had no reason to doubt, and that 
our attitude is not one of blind opposition to all municipal 
enterprise is sufficiently demonstrated by the first part of the 
leaderette to which Mr. Day alludes, in which we pointed ont 
the benefits accruing from the friendly co-operation of the 
Liverpool Corporation with the neighbouring tramway 
We are only too pleased to learn that Bolton 
realises the value of inter-communication.— EDB. ELEC. 
REV. | 


Electric Winding. 


The causes of the great waste of steam in steam winding 
are as follows :— | 

1, The very large amount of condensation that takes 
place, owing to the fact that the engine is standing for a 
large portion of the 24 hours, but must be ready to wind at 
any minute, that it stands between each wind, even when 
winding is at its busiest, and that even for a portion of the 
wind itself, the steam is cut off from the engine. 

2. The fact that the boilers must generate sufficient steam 
to meet the heavy demands made by the winding engine, 
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without seriously lowering the pretsure of the steam sup plicd 
to other engines on the fame service. 

3. The large amount of work done at each wind during 
the acceleration period, and the demand for steam for braking 
at the end of the wind. 

4. The necessity for provision for lifting the full length 
of the rope at the commencement of the wind, while this 
length is not only continually decreasing, ав the wind pro- 
ceeds, but the descending rope is continually lengthening, 
and the descending cage is continually acquiring momentum 
throughout the wind, thongh no benefit is obtainable from 
this fact, beyond shutting off steam at a certain portion of 
the wind, and thereby leading to additional condensation. 

I should say that if the whole of the steam properly 
chargeable to the wind were divided over the actual brake- 
borse- power expended in winding, the amount would be 

pretty startling, and would leave far in the shade the 
largest, of the figures used by Mr. Hooghwinkel. 
as my experience goes, there are not many winding engines 
in use that wind for even 125 lbs. of steam per I. H. P. 

The great advantage of the Siemens-llgner system of 
electric winding is the fact that it enables all the energy 
stored in different parts of the apparatus, due to the fall of 
the descending cage, to be made use of, less, of course, the 
usual charge for conversion; and it has also the great advan- 
tage, as I understand Mr. Hooghwinkel and others have 
pointed out, that it enables the economies due to generating 
electricity on a large scale to be realised. In place of the 
colliery boilers being obliged to be kept going all night for 


the winding engine, the fan engine, and possibly the elec- . 


tric light engine, with the necessary waste of steam during 
the interval between the winds, the winding and other 

ines go in with those of other collieries, or other works. 
It is hardly necessary now to repeat the argument that 
economy is realised by generating power at a central station 
and distributing, from the fact that, in any works all the 
machines are never at work together, and so the power that 
would have been used for the machines that are standing in 
any particular works, can be used to drive machines in other 
works. Putting the winding engine on the electrical supply, 
instead of keeping one or more boilers going for it, enables 
that economy to be realised. 

The reasons why colliery managers are not chasing each 
other in the race for electrical winding engines are 
economical. 

There are two economical laws which rule in these cases. 
Whenever а new machine is contemplated, the outlay is only 
economically sound when the saving in the cost of the 
process of which it is to form a part, or alternatively the 
increased selling value, is sufficient, during the useful life of 
the new machine, to pay all costs of installation, and leave 
something over. By costs of installation are meant the cost 
of the machine, and of fitting it up, with any contingent 
costs such as those sometimes incurred in learning to use a 
new machine, and from the total sum may be subtracted any 
amount realised by the sale of the old machine. 

The other economic law refers to mines more particularly, 
and it states that the whole of the cost of opening the mine, 
of working it, and of putting the mineral on the market, 
together with a certain interest on the capital outlay, must 
be repaid within the period of the life of the mine. 

It will be seen that these two laws havea very important 
bearing upon the question of the introduction of any new 
apparatus. German collieries have a longer life before them 
than the generality of British collieries, and hence they have 
greater inducements to expend large sums upon apparatus 
which, after all, though they promise very well indeed, are 
still new; and the mine owner is wise to allow German mine 
owners to experiment, instead of doing so himself. Apart 


from this also, though it is practically certain that mines 


will, one and all, be worked by electrically-driven machinery, 
it is by no means certain that a simple mechanical solution 
of the winding problem may not be more economical. Thus 
it has been proposed to work mine shafts on the elevator 
principle, with either an endless rope or chain continuously 
running in'the shaft. As the rope or chain might be driven 
by electric motors, it appears to me that this arrangement 
at least offers a good possible solution of the problem. Our 
German frienda may take this view of the matter later on, 
and if so, we shall not be long before we see it tried. Mean- 
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while, of all the different systems that have been propored 
for winding by electricity, the Siemens-Ilgner appears to me 
to be the only sound one, from an economical point of view, 
for large plants. Perhaps I may be allowed to mention that 
when I pointed out the possibility of electricity being used 
for winding in the South Wales Institute some five years 
since, I was told that there was nothing like leather. 


Sydney F. Walker. 
Bath, October 8th, 1904. 


| Master and Man. | 
Various articles and letters have appeared in your valu- 


able paper for some time past relating to the status and 


morality of working men, employers, students, &c. І very 
much question whether you or your correspondents have dug 
deep enough to find ont the cause of the growth of all these 
numerous ills that have such prolific crops. | 

Inasmuch that the people in a locality elect certain folk . 
to represent them in & council or board, and those repre- 
sentatives in turn appoint officials to carry out. their. behesta, 
is it to be wondered at that we get such diversity of 
opinions and actions, for do not each district or body of 
people get exactly that which they deserve ? 

The same with limited liability companies. The directors 
are of а certain type, they appoint officials for prescribed 
duties, which in turn are carried out in varied detail by 
others that they engage. 

Generally speaking, according to the characteristics of the 
heads of the company, so will the entire staff and workpeople 
follow suit, for “human nature" has a way of gathering 
together affinities of varying degrees in evolution. 

In the past “ capital" dominated “labour,” and we are 
now witnessing with the advent of increased so-called 
education, a struggle for mastery as between those forces. 
The workman's morale has not advanced in line with the 
educational facilities given him, neither has the employer 
realised that labour can have brains. 

How many people act up to the belief, even if they 
think it, that there is no middle course as between advanc- 
ing and receding; that what we think to-day, we act 
to-morrow ? 

My experience with **premium and piecework” systems 
does not give me much hope for their success, for I have 
never yet come across any employer who has been satisfied 
that it is fair to him, if his employés are content, and like- 
wise vice versa. I am absolutely convinced that the best 
system to adopt is day work with proper supervision, 

If the employers would only appoint managers, foremen and 
under foremen who are not only masters of their work, but 
have sufficient “ education" to be with the men and yet not 


of them, leaders who would scorn to “bully,” but would 


encourage the men in their work, not only for the wages they 
receive therefrom, but for the pleasure of overcoming diffi- 

culties, and doing their best in whatever they may be engaged 
upon, success would be theirs. There are plenty of men to 
1 fill these positions, if only the employer wanted 
them 

Some professors can make their students feel that they are 
with them; many never get in touch, because they know 
nothing of life beyond their immediate study. 

Technical institutes are training our lads in the right 
direction up to a certain point, but beyond that they are 
dismal failures. Theory is necessary, but without practical 
experience it is useless, and every lad should have some years 
in the workshop, mixing with the men, and gaining a 
thorough insight into the work that lies before them. 

All cannot raise themselves up to the higher positions, 
but it ought to be possible for a lad who showed special 
aptitude in his work to be able to combine work with study, 
for very few can work all day and study at night, they 
require в change if they are to grow up well-balanced men. 

The old type of employer who mingled with his men, 
giving words of encouragement here, and advice there, is 
dying out with the advent of L. L. Co.'s, Trusts, &c., but 
there is no reason why the same spirit should not live on. 

Let the employer and employé obtain а higher education 
in human nature, try to solve the problem why the hand- 
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shake of one is repugnant to the other; how the presence 
of one person can upset the pleasures of a whole company; а 
single glance can make for enmity or friendship. Very few 
employers relish having а man in their employ who speaks 
that which he knows to be right, even when spoken in 
known sincerity and courtesy, preferring rather the man who 
will fence or pander.to their own, so-called, ideas and 
opinions. 

Such being the case, is it to be wondered at that the men 
do not always do that which they feel to be right? For with 
all the “independence” of the average man, he is very 
fond of imitating his “superiors.” 


Ав a member of an association who meet for mutual 


advancement, I am often painfully surprised to find how 
few look beyond their immediate darroundings and feel it to 
be a duty to improve themselves, not only for their own sake, 
but for that of the community at large. 

The younger generation appear to see these axioms, even 
if dimly ; cannot the lesson be taught? Until the com- 
munity at large realise that we are all akin, and treat each 
other as man to man, each one doing his best in whatever 
position he may be placed, leave off apeing that which we 
‚аге not, and generally saying what we mean, and doing what 
we say, then, and not until then, will each receive his due 
reward, feeling that life is worth living, because their 
conscience tells them that they have done unto another that 
which they would have done unto themselves, 

A. A. D. 


Insurance and Consulting. 


I have been expecting to вее in the REVIEW a reply from 
the writer of the book “Electrical Motor Installations,” 
which you criticised in your issue of the 16th ult., or by 
the insurance company on whose behalf the book appears to 
have been written to serve as an advertisement, 

The insurance company advertised in the book referred to 
ів not the only one which has a consulting department, as I 
could name two others, and yet the canvassers of these com- 
panies have the audacity to call upon bond fide consulting 
engineers to obtain the insurance of boilers, engines, dynamos, 
&., which the latter may bave in hand. 

Only a few months ago I was given, by one of my clients, 
a letter of introduction to a large firm contemplating elec- 
trical work, and upon calling I was informed that the con- 
sulting work had been given to the —— Insurance Co. 

Only last week I was informed that the same insurance 
company had sent out specifications for some work in 
Ireland, and after obtaining one or two tenders from local 
Irish firms, the contract was eventually given to an English 
firm of contractors, whose offices are in the same city as the 
insurance company. 

Consultants have for some time past had to compete with 
architects who seem imbued with the idea entertained by the 
worthy Southwark councillor’ that ‘electricity can be 
learned in a month,” and now the boiler insurance companies 
have entered the field, | , 

These companies, no doubt, owing to competition, find 
that they must have more strings to their bow than purely 
insurance, but is it not against a client’s interest to employ 
them for consulting work, as the latter must feel morally 
‚ bound to give them the insurance of the plant? 

I do not gee how the council of the Institution can stop 
them obtaining consulting work, the only method seems to 
be for a sound fire insurance company to take up insurance 
of electrical machinery, who would be assured of the recom- 
mendations of consulting engineers, and, no doubt, 
contractors. 

I trust that you will not let the matter rest where it is, 


and hope that some steps may be taken to stop this unfair 


competition. 
| Consultant. 
P.S.—Some time ago I noticed in a certain town, painted 


on the window of an architect’s office: X, V., Architect, 
Surveyor, Estate Agent, Civil, and Electrical Engineer!“ 


[How can it be stopped? At present there is nothing 
to prevent any individual whatever from posing as a 
consulting engineer, regardless of his technical ability. 


The medical, legal, and accounting professions have their 
recognised ruling bodies, whose censure entails pro- 
fessional ruin, and is respected accordingly, but the engi- 
neering profession has no such controlling authority. 
Unless and until the Institutions of Civil, Electrical and 
Mechanical Engineers take sincere and active steps to purge 
their ranks of the many members who have t ressed the 
rules of professional conduct, the abuses in question will 
remain, and the profession will still be recruited from the 
ranks of the failures in other branches.—Eps. Екс. REv.) 


Corporation “ Cheek.“ 


We have received this week a typewritten circular letter 
from an enterprising borough electrical engineer asking us 
to quote for the fitting-up of an installation for some new 
corporation buildings ; the letter stated that the engineer, 
owing to ill-health, was prevented from drawing up a speci- 
fication, but asked the contractors to. embody what they 
considered necessary in their tender, which must be sent in 
ав вооп as possible. 

We sent an engineer over to take all particulars, and 
to our surprise found the “installation” required, for 
which circulars had been issued inviting tenders, consisted 
of three plain pendants and one wall plug, to be lighted from 
the Corporation supply, in some new stables. 

We can only congratulate the ratepayers of this corpora- 
tion on having а governing body which has the cheek to put 
probably а dozen contractors to an expense of from 10s. to 
208. for an estimate, the total amount of which could not 
exceed £4. 

| Contractor. 


Electrical Engineering as a Profession. 


If electrical engineering is to be regarded and recognised 


as a profession or occupation of any social status, requiring 
educational as well .as laboratory and station-work training, 
is it not time that steps should be taken by the Institution 
of Electrical Engineers, as representing the profession, to 
institute a qualifying standard, or some system by which 


qualifying certificates could be given to men who can show © 


that they have had an efficient educational and electrical 
training, toadmit of their styling themselves as electrical engi- 
neers, and to give them the right of writing the letters E. E. 
after their names. I am sure that, if this were done, the public 
would give courteous recognition to the profession by styling 
qualified men as electrical engineers, or by writing E.E. 
(electrical engineer) after their names, in the manner of 
address given to civil engineers, A register of qualified men 
could be kept, and by this means the public would be 
secured against the dangers that are being constantly 
incurred owing to the employment of unskilled electricians. 
There could be no doubt either that employers, such 
as borough and urban councils, large companies and 
others, would be in pocket every year if they were to 
employ only competent men and pay them adequate salaries, 
as by doing so many costly break-down accidents and 
daníage to electrical appliances would be avoided by skilfal 
foresight and handling. 

The salaries paid to charge or shift engineers at the pre- 
sent time are absurdly inadequate, considering the responsi- 
bility they are placed under during their long hours of duty, 
and, indeed, I know of no occupation in which men are 
more tied thronghout the year than charge engineers— 
Christmas, Easter and Bank Holidays being shut-up days 
for them. I blame borough and managing engineers for 
the small salaries that are paid to charge engineers, 
as it is they who should have the manliness and fairness to 
point out апа explain to borough councillors and employers 
that it is false economy to expect qualified men to work and 
take proper interest in their duties for poor pay. The 
majority of borough engineers are very much underpaid ; 
but how can they expect better pay themselves while they 
ask their assistant engineers to work for во little? It is only 
too well known that some borough engineers cut down the 
salaries of their assistants and others for the mean purpose 
of gaining credit for themselves by making it appear that 
they are effecting economies by good management, It is a 
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fact, too, that not a few of the chief engineers forget them- 
selves so far, or are so wanting in good manners, as to treat 
their assistant engineers with but little civility—looking 
down upon them, instead of treating them as their own 
equals professionally. Officers of the Army and Navy and 
the members of other professions treat each other as equals 
professionally and from а social point of view as well. 

If I remember rightly, it was Lord Kelvin who said a 
few years ago, at a gathering of electrical engineers, that the 
profession was being ridiculously underpaid. 

In conclusion, I wish to say that if electrical engineering 
is to be looked upon as a profession, it is most desirable 
that only properly-trained and well-educated men be given 
the positions of chief and charge engineers. 


R. B. 
October 11th, 1904. 

The Value of Education. 
I was pleased to read University Lecturer’s " remarks in 


last, week'g issue, and note with interest that both he and 
A. Jamieson, M. I. C. E., confirm my remarks regarding over- 
work in evening classes. 

Everyone knows, of course, that the evening student is 
excessively zealous, and this often defeats its own ends by 
damaging health. Often а student would do better by 
attempting less, or even reading Clydeside Echoes.“ 

Many things can, of course, be learned in evening classes ; 
bat it frequently amused me to see a student attempting to 
master in one night's laboratory work “ The Use of the 
Silver Voltameter," or * Wheatstone Bridge.” He obtains 
knowledge, certainly, but not scientific knowledge. The worst 
of it is, that the student thinks he knows all about it when 
he leaves the laboratory, having obtained “a result,” and 
eventually suffers from “ swelled head.” 

Many subjecta, no doubt, can be taught by correspondence ; 
but without the laboratory, what does a student's knowledge 
of physics or chemistry amount to? Of course a student 
may pass an examination in, say, physics, with, perhaps, 
little or no laboratory experience; but this merely shows that 
the method of examination is at fault. 

It is a great pity, as A. Jamieson points out, that many of 
our “captains of industry" have only a meagre scientific 
training, derived from evening classes, &c. That is just the 
reason why Southwark aldermen think scientific knowledge 
can be “ picked ор” very rapidly, and fully accounts for the 
decay of manyof our industries involving scientific applica- 
tion. It would be better for this country if the“ captains 
of indnstry " were graduates. 

* Evening Student" is somewhat loud in his praises of 
evening classes, Why, then, does he suggest taking a day 
course at all, if so much can be “picked up" at night? 
Perhaps he will kindly explain this difficulty—if he can. 


Graduate. 


I have read, with great interest, the various letters appear- 
ing in your excellent journal on the above subject. 
That correspondence tuition may be of great benefit to 
students who, for various reasons, are compelled to live in 
small towns, or in districts where there are no efficient tech- 
nical schools, is undoubted. There is one question, however, 
concerning that system that none of those advocating it ever 
seem to refer to, and that is, the eminently practical one of 
the value of the certificates granted by these institutions, 
and whether they carry any weight with employers. This 


point is of importance when the student is applying for а 


situation. 
Е. С. 8. 


Your several correspondents have either cordially agreed 
with or entirely disapproved of my remarks concerning the 
money value of education. In every case I have to thank 
them for their obvious earnestness and the kindly manner 
in which they have expressed their views. 

* Commonsense " hits the nail on the head. We ought 
to have for responsible positions ashore something similar to 
the Board of Trade marine tickets.“ 


New Yoxk. Elec. apprts...Value £92 


I am no believer in correspondence schools. Clearly the 
character of the student is not affected by them. 
Jamieson offers us a rushlight for to illuminate the heavens, 
Tuition by correspondence, despite the alluring advertise- 
ments, is after all a feeble if not dangerous way of impart- 
ing knowledge. I do not attack Prof. Jamieson’s system, 
which of ils kind may be the most efficient. Nor do I 
doubt but that Prof. Jamieson is other than justly proud 
of those pushful and ofttimes veneered students-by-post who 
will probably reply to my condemnation of such methods. 
As а last resource such schools may do. 


Wisdom from the month of ohildren surely should be scoffed 
by none, 

What man scorns to walk by lamplight in the absence of ithe 
sun ? 


Where it is possible, let us give our engineers a liberal 
education. Let them also understand that the blessing of 
human society is denied them by such methods as some 


would adopt. 
A University Lecturer. 


INQUIRIES.—A correspondent wishes to know the name of 
the makers of the Etampé type of accumulator. 

Another correspondent writes: —“ Can you put us in 
communication with anyone supplying a device for the 
prevention of lamps being removed from holders by any 
but those responsible 1 " 


— 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING OcToBER lira, 1904. 
.. Value a 


WEEK ENDING OCTOBER 18TH, 1908. 
Adelaide .. Value £81 


Alexandria . 21 Amsterdam 
Amsterdam. è А 128 k а 
auckland ee í T Babe ¿s ue 
cutia eo 1, m oe 
Cape Town . . 9,049 „  Teleg. mat. 5 
Delagoa Bay. Teles. mat. .. 1,267 Bordeaux oe oe 44 
Durban oe ео 1,323 Bremen ө ee ee 85 
6 Teleg. mat, ee ee 149 Brisbane - . B4 
East London es ae . 240 Caloutta э я 
Fremantle .. es ^ ee 165 " Elec. cable ,851 
Hong Kong .. oe РЕ ee 88 " lec. machinery 425 
Lyttelton . oe ee ee 105 LL] eg. mat, ee 168 
Melbourne . А - . M Cape . х 14 
Montreal soe se ee ee 86 ee Elec. machinery 1,150 
Perth eo ee ee ee 68 ee a 609 
Port Elizabeth .. ee .. 169 T Elec. machinery „ 885 
Rangoon... oe oo sis 55 " Teleg. mat. .. 180 
Rotterdam АА 28 East London ә 242 
8t. Petersburg. Teles. mat. ee 100 » Elec. machinery 84 
Shanghai os m 891 Fremantle ee 1,114 
Singapore .. ге es 20 Gibraltar 
90 Teleg. mat. T T 16 Gothenburg > 6Б 
Bydney . 242 amburg 25 
wnsville. . Teles. mat. -- 850 Hong Kong is 18 
Venice ee ee 110 Le port. de 4b 
Wellington . Өө eo oe 124 Malta. Elec. machinery o- 2,960 
Yokohama .. se ee . 940 бе Teleg. mat, ee 98 
Zanzibar .. ae eo - B8 Monte Video А w 
erth .. „ 000 
90 Elec. machinery ee 491 
Elec. able „ 646 
Port eee T ee ec B8 
Rangoo е ee ee ee 10 
Rio Janeiro. T is 186 
i Elec. machinery 500 
5. Teleg. mat. 165 
Rotterdam ee . 15 
eee oe А а 
ngapore oe T 
Sydney 572 
Tokio. Eleo. machinery 544 
Trinidad 86 
Wellington . 161 
" 'Elec. maohinery .. oe 189 
з c mat. 
Yokohama .. oe ee 819 
Zanzibar е ee ee oe 19 
Zarate ee se ев ee 170 
Total £10,666 Total T 


Foreign Goods Transhipped. 


Boulogne. Eleo. mat. 
Durban. Elec. ар Anta“ - 
меросе: Elec. . 106 
rdam. Elec. BD ianoces.. 96 
Wellington. Elec. goods . 40 


Tota] . £498 


Liquidations.—A meeting of the Stewart Electrical 
Syndicate is to be held at 140, Leadenhall Street, B.O., on 
Thursday, November 17th, to hear an account of the winding- 
up from the liquidator (Mr. Geo. В. Pitt). 

A similar meeting relating to the еса саса Syndicate 
is t be held at 4, Pembroke izes eoe A ,on November 15th 
(Mr. Н. Breese, liquidator). í vU AL A 
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. The Shoreditch B.C. Electrical Exhibition.—An 
electrical exhibition, held under thea of the Shoreditch B.C., 
was 0 d by the Mayor, Councillor B. Bird, J.P., on the 10th 
inst, at the Pitfield Street Baths, Hoxton. It is an excellent 
municipal exhibition, and worthy of a visit from those who are 
power users, to inspect the many working exhibits, demonstrating the 
manner in which electric motive power can be adapted for driving 
purposes to all manufacturing trades. Shoreditch is, as Mr.C. Newton 
Russell stated at the opening ceremony, essentially a manufacturing 
district—the wood-working industry being particularly strong there, 
and there are several good exhibits ap g to this trade. 
Messrs. Isentbal & Oo., of 85, Mortimer Street. W., show their 
8 ties in the way of electric glue pots for cabinet makers, &с, 
electric melting pots for soft metal, electrically-beated soldering 
bits for the tinning trades and various electrical cooking and heating 
apparatus, stoves, &c. The Crypto Electrical Co., of Bermondsey 
Street, S. E., display several small dynamos and motors, D.c.—a.c. 
motor-generators, and semi-enclosed motors. Mesers. A. W. Penrose 
and Oo., of 109, Farringdon Road, E. O., exhibit a 1-ton electric 
goods lift equipment, and a 2-ton warehouse crane, a combined 
power and lighting switchboard, motor-driven saw, cooking appa- 
ratus, &c. Messrs. H. F. Joel & Co., of 31, Wilson Street, H. C., 
show an electrically-driven band saw and “ Zone” motors; these 
motors have been very fully described and illustrated in a 
recent issue of the Rrevirw. Mersrs. Crompton & Oo., Ltd., 
exhibit motors from 4 to 10 R.., ceiling fans, arc lamps 
and various measuring and testing instruments. Messrs. Hum- 
page, Jacques & Pedersen, Ltd., of Ashton Gate, Bristol, 
show their speed reducing gears for electric motors, and а 
self-contained electric sack hoist. The General Electric Co., Ltd., 
are well represented with an exhibit of telephonic apparatus, 
motors, cooking utensils, instruments aud electrical accessories gene- 
rally, and the Roberteon Electric Lamp Works have a separate 
stand showing the manufacture of incandescent lamps, the bulbs 
being blown and shaped at the exhibition. Messrs. Marryat and 
Place have on view at their stand, or in various parts of the exhibi- 
tion, a complete range of all the smaller sizes of “М.Р.” motors 
from 3 н.р. to 15 H. ., and motor starters, ironclad switches, fuses, 
&c. Messrs. J. Sagar & Co, Ltd., of 60, Watling Street, E. C., 
show electrically-driven wood-working machinery; the Electro- 
motor and Dynamo Co., motors from 34 н.р. to 20 H.P., and control- 
lers for hoists; E. Р. Allam & Co., electrical accessories; Mesers. 
Е. W. Potter & Co., a 6-н.р. “ Wing motor, coupled to a Worthing- 
ton pump, and others as adapted for laundry work, and fans, &c. 
The Brockie-Pell Arc Lamp Co., at their stall, display their arc 
lamps, a 90-ampere projector lamp, differential cut-outs, &c. The 
Lister Electric Manüfacturing Co. bave various electric motors, 
one of which is coupled to a West" ice-making and cold storage 
machine. The Electric Welding Co., Ltd., of 28, Basinghall Street, 
show in operation one of their automatic electric welding machines. 
The Reason Manufacturing Co., Ltd., of Brighton, are present with 
electricity meters, electrical clocks, miniature arc lamps and acces- 
sories. Messrs. Reed's Electrical Engineering and Supply Oo., of 
128, Southwark Street, S. E., exhibit a .i;-H.P. motor operating a 
sewing machine, a tailor’s electric cutting machine, the motor being 
complete with the machine, also electrical accessories. Messrs. 
Nalder Bros. & Thompson, of 34, Queen Street, E. C., show a Drys- 
dale" patent indicating wattmeter, portable combined testing sets 
and measuring instruments, £c. The Electric Construction Co., of 
Wolyerbampton, exhibit a motor driving a mortising machine, 
small rotary converter and an electrically-driven portable drill, and 
the Phonix Dynamo Manufacturing Co., Ltd., of Bradford, also 
exhibit a portable electric drill, Blectrically-operated pianos are 
also shown by. Messrs. Elman Bros. & Co., of 159, Whitechapel Road. 
Amongst others exhibiting are the following: Messrs. J. Defries 
and Sons, Ltd., Mesers. J. S. Henry, Ltd., wooden electric fittings; 
Messrs. Matthews & Yates, Ltd.; Linotype and Machinery, Ltd.; 
The Simplex Steel Conduit Co., Ltd.; Messrs. Royce, Ltd.; Messers. 
W. T. Glover & Co., Ltd.; and Messrs. Baboock & Wilcox, Ltd. 
Demonstrations with wireless telegraphy by the General Electric 
Oo. will be made in the hall each day. The exhibition will 
remain open until the 22nd inst., and the price of admission is 2d. 


Electricity in Collieries—The introduction of elec- 
tricity into collieries in the North of England is making consider- 
able progress, and we are informed that Messrs. Ernest Scott and 
Mountain; Ltd., have recently secured some important contracts. 
For the Danston, Swalwell, and Garesfield Collieries, Ltd., they 
are to supply а complete plant equipment for the surface and under- 

und, the power for which will be supplied by the Newcastle-on- 

ne Electric Supply Co. On the surface there will be an electric 
winding gear, fitted with a three-phase motor capable of winding 
from а depth of 200 ft., the motor being fitted with a special con- 
troller, so that the speed of the winding can be varied, and also ran 
at а very low speed if necessary for the examination of the shaft, 
&c. In addition to the winding gear, the fan, and an endless 
rope haulage gear, which are placed at bank, are also electrically- 
driven. The current is taken down the shaft by armoured cables, 
and at the shaft bottom a main shaft pump of Scott & Mountain's 
three-throw type is to be fixed, to deliver 1,200 gallons of water 
per minute against a head of 220 ft. In the five-quarter seam 
another electrically-driven pump will be placed, this pump deliver- 
ing 200 gallons per minute at а distance of 1,000 yards in-by. In 
the Brockwell seam two further sets of Scott & Mountain's pumps 
will be placed, each of these sets being designed to deliver 
300 gallons against a head of 105 ft. This is believed to be 
one of the first instances in the United Kingdom where the whole 
equipment of the colliery will be electrically driven and steam 
entirely dispensed with. For Messrs. Jas. Ross & Co., of the 
Philipstown Oil Werke, Linlithgow, Messrs, Scott & Mountain have 


also secured a contract for three sets of their enclosed high speed 
three-crank compound engines for coupling to continuous-current 
dynamos; each dynamo will have an output of 200 kw. In addition 
to the generating machinery, Messrs. Scott & Mountain have in 
hand for Mesers. Ross two seta of endless rope haulage gear, to be 
driven by 75-н.р. electric motors, aud also a complete equipment 
of the machinery at bank, including a ventilating fan, ahale-break- 
ing machinery, mortar mill, shale haulage, and stable and workshop 
machinery. The same firm have in hand for Messrs. Bell Bros., 
Ltd., of Port Clarence, a compound horizontal engine, with gene- 
rator mounted on the crankshaft. This plant is of 650 LH P., 
and the generator is being constructed to give an output of 400 KW. 
They have also secured an order for a similar generator mounted on 
the crankshaft on an existing engine. In addition to the above, we 
also understand that Messrs. Scott & Mountain havea large amount. 
of work in hand, including ап sir compressor for the Wigan Coal 
and Iron Co., Ltd., considerable extensions to the electrical plant 
for the Tredegar Coal and Iron Co., Ltd., which they put down 
about three years ago, and also coal-cutting machinery for Consett 
Iron Co., Backworth Colliery, Hamsterley Colliery, Thorncliffe 
Colliery, and many other important firms. 


The Continuous Concrete Conduit Co. — By the 
courtesy of the borough electrical engineer, Messrs. Berry, Skinnerand 
Co., of 78, Upper Thames Street, E. O., who control the Continuous 
Concrete Conduit Co., held & demonstration of duct making on that 
system, at Poplar, on October 7th. Already over 100,000 duct feet 
have been laid in connection with the Poplar electricity depart- 
ment, and гіпсе we originally described the system, at that time 
being put down in the Neasden power station of the Metropolitan 
Railway Co., great progress has been made in its use. For those of 
our readers who did not see our previous Note, we append the fol- 
lowing brief description of the method of construction :—First, a 
layer of concrete is laid in the bottom of the trench. Light steel 
pipes which have been coated with special waxy material, are screwed 
together in desired lengths and laid as man in rows upon the 
concrete bed in correct position and alignment. Concrete is then 
rammed between the mandrels and a farther layer of concrete pro- 
vided ready for the next row of mandrels until the requisite number 
has been installed. The earth is then put back and the next sec- 
tion of the work proceeded with in a like manner. Ав soon as the 
concrete in the first section is set the mandrels are withdrawn. 
Steam froma portable boiler is passed through the various mandrels 
in sucoession. The insulating mixture (which has a very low 
melting point) begins to melt in the course of a few minutes, when 
the steel pipes may be withdrawn by means of a winch, being 
unscrewed in sections as they come out, and leaving the special 
mixture (of a highly lubricating nature) around and at the 
bottom of the duct. While it was at first only claimed that 
a length of 180 ft. could be conveniently withdrawn at one 
time, it has been placed on record that a length of 225 ft. bas 
been satisfactorily withdrawn during the progress of the work 
at Poplar, the total distance between manholes in this instance 
being over 150 yards. It is curiously characteristic of the 
system, within limitations up to about 60 yards, that the longer the 
length of piping to be drawn out, the easier becomes the process of 
withdrawal. When the pipes have been removed they are again 
ready for dipping into the lubricating bath, from which time for- 
ward they undergo an alternate process of burial and resurrection 
until the work is completed. The demonstration was attended by 
many well-known representatives of the electrical profession; and 
it would appear that the system offers many advantages over pre- 
vious ones, not the least being a saving of at least 20 per oent. on 
first cost. 


Australia.— The Australian Customs authorities have 
given a decision to the effect that Electrical machinery rheostats 
are auxiliaries and not integral parts of appliances or machines,” 
and are to be classified as electrical materials and admitted free 
of import duty. 


Catalogues and Lists, — THE Dominion BELTING 
AND MILL FURNISHING Co., of 12, Colonial Avenue, Minories, E. O., 
have issued a circular relating to their Nut-tan improved com- 
pressed hide belting, which they are placiag before the notice of 
electrica] engineers just now. 

Masses. JOHN Davis & Son (Derby), Lro., have issued а new 
catalogue detailing their drawing office requisites, slide rules, &c. 
Numerous illustrations and prices are given. 

Enrru'S ENGINEERING Co., of 70, Gracechurch Street, E. O., 
have brought out a new catalogue (No. 151) in which full details of 
their patent underfeed stokers are given. A number of photographs 
appear, showing the application of the stokers in various works. 
Erith's automatic hot-process purifier is also shown. 

Pamphlet No. 175, issued by Tug Ввгтізн Тномвон-Ноовтон 
Oo., LTD., deals with their two and three-phase induction motors, 
giving a full illustrated description of the general design and 
construction of the motors, also а table of dimensions and weights. 


Belgium.—The balance-sheet of the Compagnie Elec- 
trique Anversoise, of Antwerp, for the last financial year shows а 
profit of £22,660, ав compared with £18,240 in the preceding 12 
months. : 

Book Notices.— Мевагв. Н. Е. Parshall and Н. M. Hobart 
have іп hand a new and important work on Electric Traction ” 
of an exhaustive nature, which will shortly be published by Mesars. 
А. Constable & Co. 

"Journal of the Institution of Electrical Engineers.“ Vol. 33, 

art 6, September, 1904, price 4s, and List of Officers and 
Members of the Institution of Electrical Engineers.” London: 
E. & F. N. Spon. | | : 
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" Hleotric Furnaces and their Industrial Applications.” Ву J. 
Wright. London; Archibald Constable & Oo. 88, 6d. net. 

* Smoke Prevention and Fuel Economy.” By Wm. Н. Booth and 
J. B. C. Kershaw. London: Archibald Constable & Co. 65. net. 

“The Testing of Continuous Current Machines" By Charles 
Kinsbranner. London: Harper Bros. 6s. net. 


Trade Announcements, — The Electric and General 
Stores Co., of Leeds, announce that, owing to the development of 
business at that branch, they have removed to more commodious 
premises at Commercial Chambers, 104, Albion Street, Leeds, 
where all future communications should be addressed. Larger 
E be kept, and a showroom of electrical fixtures has been 
opened. - | 

The Humboldt Engineering Works Co., of Kalk, near Cologne, 
announce that from October let, Mr. Mount-Haes, M.I.Mech.E., has 
taken over their London agency, and has moved the offices from 
37, Walbrook, Е.С, to 11, Ironmonger Lane, Е.О. Mr. H. J. A. 
Herrmann, M.I.M.E , who has hitherto held this appointment, has 
left to assume the position of chief of the English department at 
the works in Kalk. The electrical contracting business hitherto 
carried on by Thomas Gradon, jun., at 131, Barras Bridge, New- 
caatle-on-Tyne, has been transferred to Messrs. Robson & Coleman, 
electrical engineers, of 5, St. Mary's Place, Newcastle-on-Tyne. 


British Schuekeft Electric Co. v. Lurgan Weaving Co. 
—In the King's Bench Court, at Dublin, on the 5th inst., the British 
Schuckert Electrio Co. sued to recover £119 for electric plant sold 
and delivered to the Lurgan Weaving Co., Líd., of Lurgan. The 
defendants had lodged the £119 in court, and counter-claimed £100 
damages for delay. The plaintiffs alleged that there was no delay 
on their part. Mr. John M'Gonigal, on behalf of the plaintiffs, 
moved for an order that defendants do make sn affidavit of the 
documenta in their possession or power relating to the matters in 
controversy. Mr. Justice Boyd made the order sought. 


— 


LIGHTING AND POWER NOTES. 


Australia.—An Australian contemporary states that steps 
have been taken to obtain the reqoisite order-in-council for the 
lighting of the town of Hamilton by electricity. 

Blectric light has also been installed in the township of 
Leongatha, Gippsland. The promoters of the scheme were a local 
business firm, and the work was carried out by Messrs. Edmiston 
and O'Neill, of Melbourne. The generating plant includes a 
28-H.P. "Simplex" kerosene engine coupled to a dynamo capable 
of supplying 200 16-с.р. lamps, in addition to six Liliput“ arcs 
of 160 c.P., erected under contract with the Council. e price 
paid by the Council for the latter is £6 10s. per annum. | 


Birkenhead.—The Electricity Committee recently inti- 
mated that a supply of energy to Upton would be commenced 
almost immediately. 


Brandon.—The U.D.C. has resolved to ascertain whether 
any of the local colliery companies are in а position to supply energy 
for public lighting. | 


Crewkerne.—The U.D.C. has resolved to obtain advice 
as to the cost of laying down an E. L. installation in the town. 


Dalkeith.—The T.C. has received intimation from 
Messrs. Crompton & Co. that the street lighting will be complete 
by January 1st, but the Council has replied that it desires, if 
possible, to have the work completed next month. „ 


Earsden.—The U.D.C. has accepted the offer of the 
Backworth Coal Co. to supply electricity for 100 lights for the 
principal roads in Eareden and Backworth. 


Egypt. — TANTAH. — The local correspondent of the 
Egyptian Gazette states that the Bociétó Electrique de la Basse 
Egypte bas erected three Orossley 60-н.р. gas-engines. At present 
one is sufficient for the lighting of the town, but space sufficient 
for the erection of two additional ones, when required, bas been 
provided in the engine room. The number of lamps, be states, is 
not sufficient; 350 lamps of 16 с.р. have been put up, and the dis- 
tance between some is 100 to 120 metres. But what can the com- 
pany do with an annual subvention of £800?" Negotiations are 
pending for the lighting of the tailway station, and it is proposed 
to erect 100 16-с.р. lamps and 28 larger lamps of the same type as 
at Cairo Station, and to ran one of the sets solely to supply energy 
for this installation, | 

Buzz.—It was stated that on the 5th inst., the company which 
has the contract to supply electricity for lighting purposes in the 
district, would be ready to supply the town of Snez and Port Tewfik. 
The street lamps to be erected are of 25 C.P. 


Farnborough.— The 1899 electric lighting order has 
been revoked by the B. of T7. 


Germany.—An electric lighting station is to be estab- 
líshed in the town of Lochtum. 


Gillingham, Kent.— Meter rents have been reduced by 
the Corporation from 2s. 6d. to 1s. 6d. per quarter. 


Gorton.—The U.D.C., on the 7th inst., decided to hand 


over to the Manchester Corporation the Gorton electric supply — 


orderigranted in 1899. 


Grimsby.—The result of the year’s working of the Cor- 
poration E. L. undertaking ended March 31st last was as follows :— 


1904. 1908. 

Revenue, private lighting S0 5e -o 4.808 £8,811 
99 public lig ing ee ee eo ee ee 1,640 1,539 

T] traction oe ee oe ae ee 3,728 2,370 

з sundries .. se xs ix 416 188 
Total .. £9,087 £17,898 

Total working coste, including publio lighting £4,548 £4,089 
Interest. в ee . ee ee ee we оа £8,492 £2,878 
Sinking fund .. M: vs ox i ee а £1,574 1,826 
Provision for bad debts jd T we £80 
Loss on year's working ; £581 £1,420 


Inclusive average price obtained per unit 272d. 211d. 
Total works cost per unit .. ws vs oe an 

Total number of units sold Pe T 
Maximum load recorded .. ee ee oe T 
Total capital expended... -— а 


Hebden Bridge.—The U.D.C. electricity worke, costing 
£10,260, were opened on 6th inst, the ceremony being performed 
by the chairman of the Council, and in connection with this fanction 
an Exhibition was held showing the various applications of elec- 
tricity for driving purposes, & The scheme has been carried oft 
under the advice of Mr. Walter Emmott, of Halifax. 


Ilkeston.— The Mayor (Ald. C. Maltby, J.P.) on 3rd 
inst. opened an electrical exhibition, held in a large marquee 
erected in the Market Place; the exhibition was organised by 
the Tramways and Electricity Committee of the Corporation. 
There were on view and in working order electrical coal 
cutters, a wireless telegraph installation, dynamos, motors, 
electrical drills, colliery fuses, fans, arc aud incandcecent 
lamps, switchboards, main cables, submarine cables, and various 
kinds of automatic meters, fittings, and brakes. Demonstrations of 
glass blowing, lamp making, &c, were also given. The Corporation 
exhibit consisted of various earthing devices for avoiding accidents 
by leakage of electric current from cars, automatic time recorders for 
trams passing certain points, signalling apparatus, &c. | 


Ipswich. — The accounts of the Corporation electrical 
supply department have just been issued, and the results for the 
working of- the undertaking from November 21st, 1903, to March 
91st last, are as follows:— Revenue: By lighting and power, £669 ; 
fraction, £1,782; sundries, £21. Expenditure: Total works. costs, 
£2,109, leaving a balance of E354. The amount set aside to interest 
is £2,037, and to repayment of loan, £481, resülting in & deficit on 
the four months' working of £2,163. То meet this, £1,421 has been 
applied from the rates and the balance carried forward. The total 
capital expended to March last was £56,870. The number of units 
sold amounted to—lighting, 28,597 ; traction, 213,875 ; total, 242,472 ; 
and the maximum load recorded was 390 Kw. | 


Italy.—A concession has been granted to put down а water- . 


power plant on the River Lorenza Madonna, at Briga Marittima 


(Cuneo), for generating electrical energy. 


London.— ManvLEBONE.— Mr. Wilkinson, the newly 
appointed resident electrical engineer, is to partially commence bis 
new duties at once, and is to be paid half salary until his notice of resig- 
nation to the Walthamstow Council expires. At the meeting cf the 
B.C. on 13th inst., the Finance Committee presented a report dealing 
with the proposed loan of £1,415,000 required for the purchaee of 
the electric lighting undertaking. A mortgage of the general rate 
was to have been sealed to secure the loan from the L. C. O. 

IsLIx GTONX.— The B.C. has sanctioned the estimates of £977 for 
12 combined feeder pillars and arc lamp columns, and £200 for 
mains extensions. A proposal to borrow £33,026 for E.L. purposes 
from the ratepayers, in small amounte, has been referred to the 
Finance Committee, with power to act. 

BaTrersBa.—The B.C. has decided to expend the sum of £125 
in fitting up the meter-testing rcom at the generating station to 
enable meter repairs to be carried out by ite staff. The public 
lighting mains are to be extended in the borough, and Nernet lamps 
provided at ап estimated cost of £942. The charge for supplying 
energy to these lamps when erected, has been fixed at £6 each per 
annum. 


Loughborough.—The erection of the municipal elec- 
tricity works is now almost completed, and in the course of a few 
weeks it is stated that a supply will be available. The plant 
consists of two “ Danks” dry, баск? boilers, with superheaters and 
economiser, and a storage tank of a capacity of 15,000 gallons; two 
Brush turbo-generators of 250 mw. capacity, and a Siemens 
balancer-booster are to be installed, and a storage battery of 
260 cells, giving 250 amperes for 10 hours. 


Lowestoft.—A L. G. B. inquiry was held last week into 
the application of the Corporationito borrow the sum of £3,600 for 
the purchase of property in connection with the E. L. undertaking. 


Newport.— Mains extensions in the Mainda district have 
been decided upon, and the electrical engineer will report as to 
certain other districts being lighted by electricity. 


Oulton Broad.—The U.D.C. has come to an arrange- 
ment with Messrs. Barber & Croft, who are supplying energy in the 
district, that neither the Council nor the company shall for a period 
of five years apply for a prov. order unlets such powers are applied 
for by some other company. 


Radcliffe.—The electricity works were formally opened 
by Mr. J. Н. Lund, chairman of the Electricity Committee, on the 
bth inst. The Council bas been supplying energy for lighting 
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purposes since June last, but it is only recently that the tramway 
supply has been completed. The works are to supply energy to 
the Bury Corporation for the tramway routes in the district. 


The Scottish Central Electric Power Со. — This 
company some time ago was granted a prov. order for the supply- 
ing of power and light to certain districts, and has now made a 
beginning with the erection of the generating station. The site lies 
about equidistant from Larbert, Bonnybridge, and Denny, and covers 
about five acres. The radius of supply will be about 12 miles 
Messrs. Bramwell & Harris, of Westminster, are the consulting 
ry pee and the builders are Messrs. J. J. & P. McLachlan, 
of Larbert. 


Spain.—A company has just been formed in Bilbao with 
а capital of £7,200, and it is proposed to put down a water-turbine 
plant on the River Leza (Logrono) for generating electrical energy. 


Stratford-on-Avon.—The T.C. has resolved to enter 
into negotiations with the Birmingham Installation Co., with a 
view to an arrangement with it for installing the electric. light 
in the district, subject to the sanction of the B. of T., and of trans- 
ferring to the company the Council's prov. order. 


Surbiton.—The District Council on the 10th inst. sealed 
a supplementary agreement with Messrs. Callender for an extension 
of the electric light to Tolworth. It was reported that up to date 
there had been expended on the undertsking £47,015 (£7,208 оп 
buildings and site, and the balance on machinery, mains, &c.) The 


total number of consumers was 184, and the number of lamps fixed 


was equivalent to 11,001 of 8· C. p. 


Sutton Coldfield.—The T.C. has resolved to install а 
high-speed stbam generator and other machinery at the E.L. station 
at a cost of £3,800. 


Sydney, N.S.W.—The half-yearly meeting of the Empire . 


Blectric Light Oo. was held on August 27th, when the report for the 
six months ended June 30th was adopted. The net profit for the 
six months, together with £480 brought forward, amounted to 
£2,736, and after the declaration of a dividend at the rate of 6 per 
cent. per annum, and adding £1,000 to reserve fund, there remained 
£986 to carry forward. The chairman, Mr. Robert Imray, stated 
that in order to cope with the demands now in hand and con- 
templated, they had ordered further plant, which will be installed 
early in the coming year. 


Walsall.— The Corporation electrical engineer has been 
instructed to report upon the cost of further extending the mains 
for public lighting. 


‘Wilmslow.—The T.C. has decided to approach the 
Alderley Electric Lighting Co. to discuss the question of lighting 
the streets by electricity. 


Wolverhampton.—The E.L. Committee has fixed the 
following scale of charges for energy for lighting аз from July 1st :— 
Private lighting.—5d. and 2d., one-hour maximum demand. Large 
consumers : 34d. per unit for а consumption of from 12,000 to 20,000 
units per annum; 34d., 20,000 to 30,000 units per annum; 3d., 
30,000 to 35,000 units per annum; 23d., 35,000 to 40,000 units per 
annum; 23d., 40,000 units and upwards. Hotels and public houses, 
24d. per unit. And for energy for motive-power, 2d. and 24. per 
unit, first two hours’ maximum demand. The electric mains are 
to be extended in Pountney Street and Stewart Street, at an esti- 
mated cost of £220, and they are also to be extended to the works 
of Messrs. Bayliss, Jones & Bayliss, Ltd., at an estimat ad cost of 
£645, that firm having entered into a contract with the Corporation 
for a supply of energy to their works. е 

The Т.С. has received from the L.G.B. sanction to borrow £10,000 
for E.L. purposes. E l 


TRAMWAY AND RAILWAY- NOTES. 


Adelaide (S. A.).— From the Sydney Daily Telegraph 
we learn that the Premier stated in the House of Assembly about 
the end of August that the Government intend to appoint an elec- 
trical expert to report on the electrification of the tramways 
" before the acceptance of tenders” under the Bill now before 
Parliament. Some of the principal electrical firms in Australia pro- 
tested against the appointment of Mr. Bradford, and they explain 
that their reason for so doing is not a spiritof detrimental opposi- 
tion, but because they feel strongly that іп a work of such an 
important character as that contemplated, an engineer should be 
appointed who is entirely independent of firms who might after- 
wards be asked to tender. It is impossible, they вау, that an 
engineer who bas been во long in the employment of one firm, 
and who at the time of his appointment to the position in question 
was still actually on the staff of that firm, should not be strongly 
acai in favour of the designs and workmanship with which he is 

amiliar. 


the giving of contracts to local firms. 


Belfast.—At the meeting of the Corporation on the 
Srd inst. no fewer than 11 deputations from trades unions were 
present to urge on the Council the necessity of having the conver- 
sion of the tramway, the building of rolling stock, &c., carried out 
by local labour, in consequence of the great depression in trade. It 
appears tbat 170 of the 240 cars required of the Leicester type, will 
be built by an outside firm, most likely, and the balance in Belfast. 
Specifications for the relaying of the permanent way are being got 
ready, the security for completion of contract being fixed at £15,000, 
whilst a penalty clause of £1,000 per week for non-completion within 
the specified period will be insisted on. To this the trades unions 
strongly object. It is understood that the Corporation, without 
binding iteelf, will do everything to further the employment of 
local labour. | | 

At the monthly meeting of the Tramways Committee on the 10th 
inst., further deputations from trade societies were present to urge 
The consulting engineers, 
Messrs. Lacey and Sillar, of Lacey, Billar & Leigh, were recently in 
the city preparing a report. The Committee is still considering the 
Kingsland mechanical surface contact system, a free trial of which 


| has been offered. 


Birmingham.—A broken trolley wire caused 35 minutes’ 
delay in the traffic on the Bristol Road tramway system on 5th inst. 
It ie thought the unevenness of the track, which causes severe sway- 
ing of the cars, may have been a contributory cause. | 

The Council has offered to run the King's Norton Council's trams, 
and hand over the whole of the net profits from its lines, but there 
is a tendency on the part of the King’s Nortop Council to treat with 


the Midland Tramways Co. 


e The draft of the new tramways Bill is down for consideration by 


| the Council on 31st inst. | 


Black Country.—The new tramway from Old Hill to 
Blackheath, the cost of which to the Rowley District Council has 
been £28,000, has been completed, and the line has now been con- 
nected up with Dudley and Cradley Heath. The energy for driving 
the cars is to be supplied by the British Electric Traction Co., which 
has secured the lease of the tramways. It is hoped that the official 
inspection of the line will take place in the course of a fortnight, 
and that the cars will be running by the commencement of 
November. 


Brandon.—The U.D.C. has assented to an extension of 
time to 1905 for ithe construction of the tramway by the B.E.T. Co., 
but has intimated that no further extension will be considered. 


Bury.—The cost of (the borough tramway undertaking 
was stated at the last meeting of the Council to have been £144,000. 
This includes the items of permanent way, electrical equipment, and 
street improvements. The amount is considered satisfactory in 
view of the fact that before the work was begun two Committees of 


the Council had inquired into the probable cost, one of which had 
estimated £204,000, and the other £186,000. 


Bury, Rochdale, and Oldham.—The Heywood T.C. 
on Friday last decided to seal a conveyance of the undertaking of 


. the Bury, Rochdale, and Oldham Tramways Co. to the various local 


authorities concerned. The arbitrator's award was for £160,000, and 
it was stipulated that the money should be paid by Saturday, 
October 8th, failing which it bears 5 per-cent. interest. It was 


stated at the Heywood Council meeting that a cheque would be 


refused by the company unless it included the costs of the arbitra- 
tion. These have not been, and cannot be immediately ascertained, 


and the company, it is said, declines to accept the local authorities’ 


guarantee for them. 


Chatham.—The appeal of the Chatham and District 


Light Railway Oo., Ltd., against their rating was further considered 


by the Chatham Local Guardians on Monday. The matter had been 


left to Mr. Eve and the company’s valuer to come to terms, if 


possible, without going to Quarter Sessions. The valuers met, and 


. Mr. Eve (the board's valuer) forwarded his report, in which he pro- 


vided for a reduction of the assessments to an extent of more than 


‚ £600, chiefly on the value of the permanent way. After consider- 


able discussion, it was decided to reduce the company’s assess- 
ment from £932 on permanent ways to £338, the buildings 
remaining at £450. 


Derby.—The difficulty between the T.C. and their tram- 


way contractors has been settled. The contractors, Mesars. J. G. 


White & Co., Ltd., it was stated, had made themselves liable for 
penalties amounting to £28,032 by reason of delay in the completion 


ofthe works. At a meeting of the Council on the 5th inst , a decision 


of the Tramways Committee to accept £1,000 in satisfaction was 


approved. This sum the contractors are to deduct from their bill. 


Falkirk.—Satisfactory terms have now been arranged 


` between the syndicate who promoted the provisional order for the 


running of electric tramway cars at Falkirk and the company 
recently formed to take over the powers acquired by the syndicate; 
and it ів fully expected that the work in connection with the tram- 
way echeme will be begun in the course of the next month. The 
power for the tramways will be obtained from the Scottish Central 
Electric Power Co.’s new station, near Larbert. 


Sheffield and Rotherham.—The Rotherham Town 
Council has approved the heads of an agreement with Sheffield for 
through tramway traffic between the two towns. 


(Continued on page 623.) 
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SOUTH LANCASHIRE TRAMWAYS. 


(Concluded from page 583.) 


Taz high-pressure cables from the generating station to the At present only one sub-station has been erected. in addi- 
sub- stations are of the three-conductor two-phase type, in tion to that of the Atherton U. D. C. This is situated at, 
Hindley, and consists of a brick -build- 
ing, lighted from the roof. The plant 
installed generally resembles the auxiliary 
plant already described in connection 
with the generating station, and com- 
prises three 150-KW. motor-zenerators, . 
positive and negative motor-boosters, 
a Thury reversible: booster, and a 
milking booster, with Ferranti high and 
low pressure switchgear. Most of these 
are shown in the accompanying views. 
The motor-generators, which were 
made for Messrs. Witting Bros., the 
chief contractors, by Messrs. Kolben, of 
Prague, differ somewhat from the one 
installed at the power station, the two 
machines being mounted on a common 
bedplate and rigidly coupled’ together ; 
also, instead of a separate switch pillar 
being provided, the equaliser and series 
cut-out switches are mounted on the yoke 
which two of the conductors are arranged as a twin cable, of thedynamo. The set runs normally as а shunt-wound dynamo 
and the third, the common return, encircles them as an driven by a synchronous motor, in conjunction with a Thury 
outer conductor, which | 
із earthed at the 
central station. The 
same system, it will 
be remembered, has 
been employed by other 
users of extra high- 
pressure transmission 
also, as a convenient 
method of complying 
with the Board of 
Trade regulations, and 
minimising the cost of 
the cables The chief 
drawback to it is, 
perhaps, the | high 
potential difference set 
up between the two 
inner conductors, 
namely, over 10,000 
volts. The main cables 
were drawn into Albion 
stoneware ducts, but 
most of the low pres- 
sure feeders are laid 
on the solid system 
in stoneware troughs. 


Ali the cables, includ- | | a 
ing the three and five- o GENERAL үшт or TRANSFORMING PLANT. 


STORAGE BATTERY IN SUB-STATION. 


core telephone and test | \ | | | | 
cables, are insulated with paper and lead-covered, and were reversible booster and a large battery; under these con- 


made and laid by the British:Insulated & Helsby Cables, Ltd. ditions the load on the motor-generator and feeder is kept 
F 
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practically constant, the battery being automatically charged 
or discharged with the aid of the booster in accordance 
with the fluctuations of the traction load. It is needless 
to point out the economy resulting from the steadiness. of 
the load on the sub-station, high-pressure feeder, and 
generating station, thanks to the use of the battery and 
booster system. As in the power station, when the battery 
is in use the gene- | 

rators are shunt р 
wonnd, and main- 
tain constant pres- . 
sure on the bus- 
bars, the pressure 
on the out-going 
feeders being raised . 
in proportion to 
the load by means 
of Ње. positive : 
feeder. boosters.. 
When, on the 
other hand, the 
battery is out of 
use, the generators 
are run as com- 
pound - wound 
machines, 

The high-pres- 
sure switchgear is 
all of the Fer- 
ranti standard 
pattern, providing 
for the two in- 
coming extra-high- 
pressure feeders, | 
which аге brought ‘to the bus-bars through fuses (one 
in each phase) and double-pole switches, and for 
the armatures of the three motor-generators, which are 
supplied direct from the bus-bars at 7,500 volte, Ammeters 
are inserted in circuit with the feeders, in each phase, with 
volt-indicators across the phases ; ammeters, fuses, and р.р. 
switches are also provided for the motor circuits. Bus- bar 
voltmeters, synchronisers, and synchronising bus-bar volt- 
meters are provided 


in N = 5 
The low pressure — 7 < чт 
D.C. switchboard > = iy — 


also follows the 
pattern adopted at 
the power station, 
similar gear being 
used, including the 
Thury automatic 
regulator. 

The battery, of 
which we give a 
view, consists of 
240 Tudor cell,  ' 
having a capacity 
of 500 ampere- 
hours when dis- 
charged at 88 amps. 
for six hours. 

The tramways 
consist for the 
most part of single 
track with turn- 
outs, many of the 
routes passing 
through open 
country; in the 
busier parts, such as 
Atherton and St. 
Helens, where double track is used, the up and down lines 
are laid in different streets, as near one another and as 
parallel as possible. Owing to the different ideas of the 
various local authorities through whose districts the tram- 
ways pass, as to the correct way in which to make the roads, 
various kinds of track construction are in use, but the bulk 
of the track is laid on a concrete foundation, 6 in. thick and 


extending 18 in. beyond the rails on either side. The roads 
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Отвкот CURRENT SWITCHBOARD AND THURY REGULATOR. 


are paved with granite setts, grouted with pitch. The rails 
are of girder type, 6 in. деер, їп 45-ft. lengths, and weigh 
90 Ib. per yd. ; they are laid to a gauge of 4 ft. 8} in. 

The contractors for the track construction were Messrs. 
Krauss & Son, of Bristol; the special work at pointes and 
crossings, respectively, was supplied by Messrs. Hadfield’s 
Steel Foundry Co., Ltd., and by Messrs. Askham Bros. and 

Wilson, Ltd., both 


of Sheffield. 

The overhead 
construction was 
carried out by 
Messrs. К. ; 
Blackwell & Co., 
Ltd., with side 
poles and bracket 
arms. The trolley 


wire is of hard 
drawn copper, No. 
000 В. & 8, gauge, 
and the guard wires 
are of galvanised 
steel. Every second 
pole carries an 
incandescent elec- 
tric lamp for 
lighting the road- 
way, this being 
undertaken by 
the company as 
part of its tribute 
to the local authori- 


Hien PRESSURE А.О. SWITOHGEAB. ties. 


The cars, 45 in 
number, were made by Messrs. G. F. Milnes & Co., of 
Hadley, with electrical equipments supplied by Messrs. 
Witting Bros., Electrical Engineers and Contractors, Ltd., 
of London. The cars are of the double-deck four-wheel type, 
providing seating accommodation for 55 passengers—33 
outside and 22 inside. The interior is finished in oak and 
ash, with seats of perforated birch veneer; there are three 
large plate-glass windows on either side.! The staircases are 
of the Milnes“ Exhi- 
bition" type, which 
e, 2 is much superior 
CENSO to the reversed 

DS stairway, as it 
avoids the con- 
fusion entailed by 
a descending queue 
of passengers meet- 
ing a crowd emerg- 
ing from the door 
on the platform. 
Revolving destina- 
tion-indicators are 
used, with head- 
lights immediately 
beneath them. The 
trucks are of the 
Milnes four-wheel 
type. Тһе саг- 
bodies are 26 ft. 
6 in. long over the 
platforms and 16 ft. 
over the bodies; 
the greatest width 
is 7 ft., and the 
wheel base is 6 ft. 
The motors, one 
of which is shown 
open on p. 621, are 
of the four-pole totally enclosed type, of the latest pattern. 
The case is arranged so that the armature can either be 
retained in position in the upper half, as shown, by means of 
hooks embracing the grease boxes, or can be lowered in the 
bottom half of the case. The coils are all former wound, 
the field coils being held in place by the laminated pole shoes, 
while the armature coils are secured in the slote. Special 
attention has been given to the insulation of the end 
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connections of the latter. Each machine is tested with a 
pressure of 2,500 volts А.С. for five minutes after assembly. 
The motor is rated at 30 H. P., with a rise of 75° C. after one 
hour's run at full load. In actual testa, however, the tempera- 
ture rise is considerably less than this, not exceeding 65° C. 
The motor is capable of standing 100 per cent. overload with- 
out sparking, and possesses a high efficiency at full load. 
The controllers are also of Messrs. Witting Bros.’ type, 
while the trolley standards and poles, with swivelling trolley 
heads, are of Messrs. Estler Bros.’ internal spring type. 

The main car-sheds adjoin the power station at Howe 
Bridge, and at present provideaccommodation for 40 cars ; they 
are capable of extension as required. The tracks are built 
on brick piers, so that the inspection pit extends over the 
whole area of the shed; a traverser is provided at the back 
end of the shed, and workshops are provided for repairing 
and painting cars, fitting and armature winding. 

The car-sheds have been arranged contrary to the usual 
plan, the parallel tracks having been laid first, and only the 
part remote from the fan having been roofed over. Thus 
when extensions are required, the tracks will not need altera- 
tion, but the additional roofing will be erected over them. 
Whether this method will prove superior to the ordinary one 
remains to be found by experience. 

There is an additional car-shed at Hindley, with 
accommodation for 80 cars. ` NE 

The resident engineer and manager of the power station 
and tramways is Mr. E. Н. Edwardes, whose chief assistant is 
Mr. T. Hayes; we are’ indebted' to these gentlemen for 
invaluable help in the preparation of this article. 

"The head office of the company is at 9, North John 
Street, Liverpool, where all matters relating to administration, 
&c., are dealt with under the direction of Mr. J. R. Salter, engi- 
neer-in-chief, who is also manager of the St. Heleng Tramway 
Co.'s system, over which the South Lancashire Co. has 
running powers, This arrangement ensures the harmonious 
working of the two systems, to the advantage both of the 
travelling public and of the tramway companies. The cars 
are supplied with power, whilst within the jurisdiction of 
the St. Helens Corporation, from the electricity works 
belonging to the latter; between St. Helens and Liverpool 
the tramway is known as the Liverpool and Prescot Light 
Railway, and is supplied with power from the Prescot elec- 
tricity works. The Liverpool Corporation has entered into 
agreements with the South Lancashire and St. Helens Com- 
panies, whereby the cars of the latter areadmitted into the city, 
being put in charge of the Corporation’s drivers and conductors 
at the boundary, and vice versá, each party paying the other 
the sum of 1d. per car-mile for the privilege. “ Through” 
fares are provided 
for in the agreemente, 
the journey between 
the Pierhead, Liver- 
pool and St. Helens 
by tramcear costing 
only 6d., or about 4d. 
per mile. The South 
Lancashire Tram- | rk 
ways also connect 
with those of the 
Bolton Corporation, 
but the latter refuses 
to exchange traffio 
regularly with the 
company, although 
through running has 
been tried for a time. 
We trust that, fol- 
lowing the important 

ent recently 

laid down by Parlia- 

ment, insisting upon 

the interchange of 

cars in the Newcastle district, the South Lancashire 
Company and the Bolton Oorporation will at no 
distant date be able to arrange terms satisfactory to both 
parties ; for, where the gauges of the tramways are identical, 
no more unreasonable or unbusiness-like attitude could be 
imagined than that which prevents the residents in a district 
from travelling as far ав they choose without changing 
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160-Kw. MOTOR-GENERATOBR. 


cars. Moreover, Bolton lies across the authorised routes of 
the company, which run from Bolton, up to Darwen, where 
they will meet the 4-ft. tramways of the Darwen, Black- 
burn, and Accrington Councils, At present, however, the 
section between Bolton and Darwen has not been constructed. 

Exchange of traffic with Wigan is not at present possible, 
because of the narrow gauge—8 ft. 6 in.—adopted by the 


= Твалмолв Мотов OPEN. 


latter. The Wigan tramways are, however, in process of ооп- 
version to standard gauge, and in а few months Wigan and 
the adjoining townships will be in direct communication with 
the 750 miles of tramway which already exist in Lancashire. 

Hitherto the Company has only constructed 30 miles of 
route, but it carries on operations over a total of more than 
50 miles, and will eventually embrace a total of 124 miles, 
It should not be for- 
gotten that besides 
the passenger traffic, 
there is an immense 
amount of goods 
traffic throughout 
South Lancashire, a 
great proportion of 
which cannot possibly 
be dealt with by the 
railway companies, 
but will be easily 
handled by the tram- 
ways, with the mini- 
mum of transship- 
ment and manual 
labour. Much of the 
goods traffic сап 
conveniently be 
carried on by night, 
во as to leave the 
tramways free for 
passenger traffic in 
the daytime. The 
admirably progressive views held by Mr. Bellamy, the 
manager of the Liverpool Corporation Tramways, on this 
subject were well set forth in his presidential address to the 
Municipal Tramways Association, reproduced in abstract in 
our issue of September 30th; апа we may confidently anti- 
cipate, in view of past events, that his Corporation will be 
similarly open-minded and willing to work for the public 
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weal, The successful results which may be looked 
for from the adoption of up- to- date practice in this 
and other respects may possibly inspire other local autho- 
rities to adopt: & considerate attitude towards the needs of 
their constituente. 


FmerrvAL HALL. AT Br. Louis, with EvsorgicaL ILLUMINATIONS. BY NIGHT. | - 


In conclusion, we wish to express our thanks to the 
engineer-in-chief, Mr. J. R. Salter, and to Messrs. Kincaid, 
Waller, Manville & Dawson, for facilities to photograph the 
plant and for particulars relating to the undertaking. 
Most of the photographs were taken for us by Messrs. 
Entwistle, Thorpe & Co., of Manchester. 


LOUISIANA PURCHASE EXPOSITION. 


THe purchase of. the Louisiana territory from France in 
1803 forms one of. the most important transactions in the 


The Palace'of Electricity i is sitnated north of the Festival 
Hall, the most imposing building of the fair, and is built in 
the shape of a pentagon, enclosingia symmetrical court in 
the centre. The illumination of this palace is very fine, and 

undoubtedly thebest on the grounds, We give herewith 

a view of the Festival Hall by day, 

and of the electrical illuminations with 

which it is outlined by night; and 

elsewhere in this issue we commence а 

report of the proceedings at the Inter- 

national Eleetrical Congress жаш 
held g St. Louis. | 


EVENING: CLASS INSTRUC- 
: ' - TION. 


‚ Ву Е. KILBURN SCOTT, A. M. LO. ., 
M. I. E. E. 


Ir is about time someone mobs up 
for evening-class instruction, for of. late 
i: there has been a good deal of cheap 
talk about its shortcomings. Much 
| 4 of в has been from academical 
cynics whose training and sphere ‘in 
life makes it impossible for them to know 
ble real facts. 

The writer's 

: is far too much ‘thought and money 
being spent. in trying to train men in colleges for the 
positions of captains of industry. What we want to до 
is to train plenty of what may be called the non-com- 
missioned officers of engineering, and there will then be no 
lack of bright men to push themselves into the captain’s 
position. . 

Personally, the writer has no use for the “ fiftiquida” or 
the college boy with money or influence, whilst there are 
young men about who have combined practical training in 
the shops with theory learnt in the evening. If there is 
anything’ in the sandwich system, surely the sandwich taken 
week by week is ideal. 

One very: great advantage which the evening class has 
over the day class, is that the teachers may be men who are 


view is that there 


| 


FESTIVAL HALL AND Lagg, LOUISIANA PUROHASE EXPOSITION. ‚2 


history of the United States. St. Louis is now celebrating, 
by ite Exposition, the expiration of 100 years of. peace and 
progress since that great event. 

This territory of 875,000 square miles (one third of the 
Republic) was bought for the absurd sum of $15,000,000. 

The whole Exposition is laid out in а very artistic way, 
and the harmonious grouping of the buildings is most 
charming. 


actually engaged in practical work, and the number of auch 
who can impart knowledge is increasing yearly. To take an 
example— Who would not rather learn machine construetion 
and drawing from the leading draughteman of some: 1008] 
engineering works than from a day college lecturer? The 
reasons for: СЕ {һе шап engaged і in practical work аге 
obvious. 

Regardingithe question, of whether young men are strong 
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enough to attend evening classes after a day's work in the 
shops or drawing office, it is pretty certain that if an hour 
or so two or three evenings а week is going to knock them 
up, they are much better out of engineering, for it is a hard 
graft profession. 

Ав a matter of fact, quite independently of what a young 
man may learn, evening classes keep him ont of mischief. 
They also bring him into contact with others in the same 
walk of life., and this is a training in itself. 

Instead, therefore, of carping at evening classes, every- 
thing should be done to increase their efficiency, and, seeing 
that a great deal depends on the personality of the teachers, 
it is of the greatest importance to attract the right kind of 
man. It is here that the standing of the evening class 
and the question of remuneration come in. 

If evening class instruction is to be improved there 
must be direct representation of those interested in it. At 
present nearly all the experts who have any influence on 
boards controlling educational expenditure are wholly 


interested in day teaching, and it is to be feared, in many 


cases, are openly opposed to evening class instruction. 

One has only to look round at the men who hold leading 
positions in engineering, or are really doing the work, to see 
that evening classes have done a good work in the past. 
It should be a pleasure for those who have benefited by 
them to help scotch the cheap sneers of the superior person. 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 618.) 


Glasgow.— The extension of the tramway system from 
Clydebank to Dalmuir was inaugurated on Monday last. 

The propoted large extensions of the Oorporation tramway 
system came before a meeting of the T.C. on Thursday of last 
week, when the matter gave rise to considerable discussion. The 
following extensions, which were unanimously approved of in Com- 
mittee, were adopted without demur :— - 

(1) Paisley Toll to Pollokshields and Goyanbil]; (3) Pollockshields (pre- 
sent terminus) to Dumbreck Road; (3) Parkhed& Cross to Dalmarnock Road; 
(4) Garngad Road to Blochairn Road; (5) Wilton Street to North Kelvinside ; 
(6) University Avenue to Hyndland Road (Clarence Drive); (7) Dumbarton 
Road to Broomhill Drive via w Road; (8) Kirklee Road, Oran Street, Bilsland 
Drive, Hawthorn Street, &o.; (9) Possilpark to Lambhill. 

In regard to the extension to Baillieston some opposition was 
encountered, but the proposal was carried by a large majority. In 
moving the extension from Tolleross to Uddingston, Mr. Paton, 
the convener, held that within a short time the Corporation would 
bave to extend its boundaries to Tollcross, and tbe result would be 
that the tramway line there as at present would not extend 
to the boundary. But, he said, there was a stronger argument. 
This was the last opportunity the Corporation would have 
of going to Uddingston. The Lanatkshire Tramway Co. had 
made an arrangement with the Lanarkshire County Council 
by which the tramways were to come down from Hamilton 
to Uddingston, and that Council was anxious that the Corporation 
of Glasgow should make the line to Uddingston. Under an agree- 
ment with tbe County Council, the Lanarkshire Oo. were not to make 
tbe Jine to Uddingston for three years.  Eighteen months of that 
period were past, and if the ороно did make the line, the 
County Council would go to Parliament next year for power. It 
was apparent to him that if the Corporation made this tramway it 
would pay from the first. The sole object that the Corporation had 
was to get the leading thoroughfares for a few miles round about 
Glasgow into their own hands for tramway purposes. The extension 
was objected to on the ground that the trend of population was to 
the west; that in the east end there had been in recent years no ex- 
tension of the city. The cost of this extension would amount to no 
lees than £100,000, with £11,000 a year for maintenance and 
working, in all, and 16 was maintained that the earning would not 
defray such a working cost. The proposal was carried by a large 
majority. The meeting had also under consideration a number of 
proposed extensions which the Tramways Committee did not see 
their way to recommend for approval. These extensions, however, 
were adopted by the Corporation with the exception of that from 
Riddrie to Cogganfield. The following were those adopted :— 
Maryhill! to Canniesburn Toll; Spiers Bridge to Barrhead; Spring- 
burn terminus to Balgray Hill. It may be added that the Spiers 
Bridge to Barrhead extension was proposed by the Tramway Com- 
mittee a year ago, but was dropped on account of the keen opposition 
of the railway companies. 


Heyweod.—At a conference of the local authorities on 
Monday evening, it was announced that the difficulty with regard 
to Royton had been overcome, and that ments had been 
made to complete the hase forthwith. The other matters 
in dispute between different authorities are іп a fair way 
for settionent. 


total working 


` earried something. like 3,000,000 


Indian Railways.—According to an Indian newspaper, 
the question of the electrification of the Kalka-Simla Railway may 
be taken up. With coal at Rs. 18 per ton at Kalka, the cost of 
steam locomotion must always remain very high, and comparatively 
few trains can be run, while the speed is necessarily slow owing to 
the heavy gradients.” 


Ipswich.—The accounts of the Corporation tramways 
department to March 31st last have just been issued. The car- 
mileage amounted to 182,897, and the number of passengers carried 
to 1,339,618. The total working costs were £6,091 and the revenue 
only £5,644, so that there was a deficit of £447, but the various 
sections have been opened for traffic during only four months. The 
expenses per car-mile amounted to 7-99d. ; the total 
length of route now in operation is between 9 and 10 miles. 


Liverpool.—Mr. Thomas Utley has returned to the 
attack on the management of the Liverpool tramways, and predicts 
a large expenditure on renewing the permanent way and cars, at 
an early date. Some of the points raised by Mr. Utley are that 
the Electricity Committee have never received proper payment for 
the energy which they have supplied for tramway uses; and he 
maintains that the repairs of the cars are entailing a serious expen- 
diture, and instances that in the first eight months of the present 
year, cars which cost £550 have cost in repairs, £70 per cat, equal 
to £105 per annum. He states that the condition of the permanent 
way is bad, and that through its bad condition a serious strain is 
being put on the cats. Also, that the practice of overcrowding, 


` which is allowed in Liverpool, and which through a good part of 


the day is the normal condition, is injurious to the cars and wrong. 
economically, owing to the heavy strain on the structure of the cars, 
which were not built to stand the serious overload; and to tbe 
abnormaldemand forenergy. Speaking of the overhead equipment, 
Mr. Utley says that wear and tear are telling on this, and that a 
huge expenditure is staring the ratepayers in the face, over replace- 
ment. Mr. Utley condemns the present top-covers to the cars as 
being objectionable from the standpóint of health, and erous 
in the event of the falling of a live wire. Mr. Utley concludes his 
indictment of the policy pursued in the administration of the Liver- 
pool tramways by quoting the words of Sir Charles Petrie, chair- 
man of the Tramways Committee, when opposing the adoption of a 
penny fare on September 14th last:—"The permanent way is in a 
very bad condition, and a considerable expenditure will have to be 
incurred at an early date on repairs.” 


Manchester.—The City Council, at its meeting last 
week, authorised the Tramways Committee to take the necessary 
steps for constructing tramways on certain roads in the area of the 
Busklow R.D.C. and the Cheadle and Gatley U.D.C. The projected 
lines were authorised by Parliament on the application of the 
Manchester Southern Tramways Co., whose powers have since been 
transferred to the Manchester Oorporation. 


Nelson.—It was reported at a meeting of Ње T.C. this 
week that & loss had been incurred in working the Barrowford 
section of the borough tramways of 14d. per car-mile, and that, if 
it were not for the much better receipts on the other section, the 
loss on the Councils undertaking would be considerable. The 


question resolved itself into a re-arrangement of the stages, but: it 


was decided not to make any alteration at pres It is hoped 
that & working arrangement may be made with Burnley for through 
traffic. ` i 


South Shields.—A fter some years of discussion, the matter 
of the municipalisation of the system of tramways for the borough 


- has now been settled. At the meeting of the 29th ult. it was formally 


moved that the resolution adopted by the Council that the offer of 


` the South Shields Tramway Оо. be regarded as a basis for agree- 
ment, be rescinded ; the grounds ostensibly being that the Com- 


mittee could not see its way to recommend the acceptance of 
any of the tenders under consideration. On a motion, the 


- Committee’s recommendation was carried. Councillor Wylie 


then moved that the system be municipalised. He contended that 
the public control of the tramways was the better principle. This 


proposition was formally seconded, but was met by considerable 


opposition; Councillor Barlow 
which were not, by any means, 


inting to the Newcastle trams 
e gold mine that ‘was prophesied. 


The meeting was subsequently adjourned until the 3rd inst., when 


another long debate ensued, followed by a further adjournment. 

A decision was come to at the adjourned meeting of the Council 
held on the 10th inst, when the debate was resumed. Alderman 
Bowman resumed the discussion, and strongly opposed the motion 
to municipalise. He emphasised the importance of the question 
from a financial point of view. The whole scheme would involve an 
expenditure of £153,000, and & sum of £8,800 would be required 
annually for interest and redemption. The present trams and 'buses 
passengers every year, апа the 
gross revenue was about £12,400. He admitted that the electric 
cars would carry more than the present horse trams; but the 
question was, Would the receipts be large enough to make the 
system pay? There was, too, the question of depreciation to face. 
He pointed ont, too, the opposition they would have to contend 
with. Alderman Rennoldson alto was against the motion to 
municipalise the system. The Council had decided that they could 
not accept the tenders tbat had been before them for constructing 
and working, and now he moved as an amendment that the Cor- 
poration should lay the lines and provide the electrical equipment, 
and that thoy grin xis ding к ing stack. He: or firms 
for leasing the and prov e то He regarded 
trams as а neeessity. Olr, O. Н. Marsh formally seconded the motion, 
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Alderman J. Imrie said, if they municipalised, they would get good 
lines, a good service and cheap fares, and a probable loss—at any 
rate, a problematical gain. If they took the ВЕТ. Co., they would 
get probably poor lines, a poor service, and a certain loss. On the 
other hand, if they municipalised, they would still have the B.E.T. 
Co. applying for, and getting as certainly as possible, running powers 
over their lines. He thought the whole question of municipalising 
might be deferred until the lines were laid. The amendment was 
then put to the meeting, and negatived by 22 votes to 13. Alder- 
man Imrie then moved a further amendment to the effect that the 
question of working or leasing should be left over until the lines 
were laid, but this was lost by 20 votes to 6. The motion to 
municipalise was then put, and carried by 21 to 15. 


Spain.—The Sociedad Tranvia del Este de Madrid has 


applied for а concession for several projected new lines of electric 
tramways in Madrid. 


Stalybridge.— Ап accident happened on Tuesday 
(October 11th), on the recently-opened line of the Stalybridge, 
Hyde, Dukinfield, and Moesley Electricity Board. About mid-day 
a car, in descending a steep hill at Millbrook, Stalybridge, got 
beyond the control of the driver, and at the bottom of the decline 
jamped the metals, and ran violently into the wall of a cottage. 
The wall was knocked in, and the reof partially collapsed. A 
child, aged four years, was killed, and seven other passengers were 
injured, some seriously. The driver, Ernest Knell, stuck to his 
handles to the last, and when taken out of the débris, badly cut 
about the head, declined assistance until the injured passengers 
had been attended to. The vehicle was а complete wreck. 


TELEGRAPH AND TELEPHONE NOTES. 


Alaska Telegrams.—The Daily News, October sth, 
states that a telegram from Seattle says telegraphic communica- 
tion has now been established between that place and all parts of 
Alaska, the cable between Valdiz and Sitka having been completed 
on the 7th inst. There are now 46 telegraph stations in Alaska. 


Continental Cables.—The Journal Télégraphique, at 
the request of Messrs. Felten & Guilleaume, of Mülheim, on the 
Rhine, and with the consent of the German Government, has pub- 
lished a review of the operations of this firm during the 50 years of 
its existence. The firm manufactured a cable in 1853, claimed to be 
the first manufactured on the Continent. | 

The Actien-Gesellschaft Norddeuteche Seekabelwerke have con- 
structed the German Atlantic cable, and are now manufacturing that 
for the German-Dutch Telegraph Co. 

Foreign Governments now appear to be beginning to 'appreciate 
the importance of possessing their own uncontrolled telegraph 
routes. 


German Cables.—The Zeitschrift für Post und Tele- 
graphie states that the Sultan has given his consent to the landing 
of a cable to be laid by German enterprise between Constantza 
and Constantinople. From thence a telegraph line will be erected 
along the new German railway to Bagdad, which will thus extend 
the German telegraph line from Berlin to Constantinople vid 
Scutari, Angora, Diarbekir, Mouseoul, Bagdad, and thence by ra 
and Fao to the Persian Gulf. This line is to be known as the 
“ B.B.B.” line, because it connects, among others, the following im- 
portant towns whose names commence with B,“ viz.:— Berlin, 
Breslau, Burdujeni, Bucarest, Bysance, Bagdad and Bassora. 

A Standard telegram says the contract between the Sublime Porte 
and the German cable company for the laying of a cable to Constan- 
tinople, &c., was signed on 9th inst. 

According to the Allgemeine Zeitung, on July 19th last, at Cologne, 
a company was formed entitled the German-Dutch Telegraph Co." 
(Compagnie Germano-Néerlandaise des Télégraphes). The company 
will lay the cables from Menado to Guam and Guam to Shanghai. 
These cables will be joined to the Dutch system, to the American 
Pacific, and the Shanghai-Tsingtau-Chefoo cables belonging to the 
German Empire, and to the cables of the Great Northern and 
Eastern Telegraph Companies. The management is in the hands 
of one German representative (Mr. Pfitaner, Chief Inspector of the 
Postal Department, which office he resigned to take up his new 
сни as from ist inst.) and one Dutch representative, Captain 

у. 


Italian Telephone Cables.—The Journal Télégraphique 
states that Messrs. Pirelli & Oo., of Milan, are constructing a tele- 
phone cable to be laid between Italy and Bicily. This is the first 
cable of the kind manufactured in Italy, and its length will be 
9 kilometres. 


National Telephone Co. v. Jenkins.—In the Lord 
Mayor’s Court, before the Recorder (Sir Forrest Fulton, К.О.) and 
a jury, on Tuesday, plaintiffs claimed against defendant, of 140, 
Leadenhall Street, E. C., to recover £18 5s., a year's subscription for 
the use of a telephone wire and а set of instrumenta. From the 
Times it appears that defendant had refused to pay a year's sub- 
scription due in advance on ‘October 15th last year, on the ground 


that between September 26th and December 9th, 11903, at which 


latter date the line was disconnected, the company did not maintain 
the line and instruments in good working order, and that the con- 
sideration had totally failed. Plaintiffs admitted that a few com- 
plaints had been made, but stated that whatever faults were dis- 
covered were at once remedied. One of the clauses in the agree- 
ment between the parties provided that in the event of the line 
not being in good working order the company should repair and 
restore the same at its own expense with all possible dispatch, but 
it was not to be held responsible or liable to the subscriber for 
any delay, provided every reasonable endeavour was made to restore 
the communication as speedily as possible. It was contended that 
this had been done. Replying to the Recorder, Mr. Gaine, for the 
plaintiffs, said it was arguable whether, supposing there had been 
a failure to supply communication before October 15th and up to 
November 30th, it would be sufficient to justify the defendant's 
refusal to pay the subscription. He might have a ground of action 
against the company. The Recorder said that was not so, because 
the company carefully protected itself against actions for ER de 
for failare to supply the communication. Mr. Gaine admitted that 
there was an obligation on tke company to give & reasonably 
sufficient service, but his contention was that the line and instru- 
ments were not out of order during the whole of the time mentioned. 
A number of witnesses were called, and in the result the jury found 
that the line was not fit for use. Judgement was entered for the 
defendant on the claim, and also for the defendant on а ceunter- 
claim which he had raised for the agreement to be delivered up and 
cancelled. 


Portsmouth Telephones.—A strong opposition will be 
offered to tbe proposal of the Corporation to borrow £20,000 for 
further developing the telepbone system. At Tuesday's meeting of 
the T.C., the Telephone Committee reported tbe receipt of a letter 
from the Secretary of the General Post Office, enclosing draft of a 
proposed deed for the extension of the Corporation telephone area, 
so as to include Rowland’s Castle, situate about nine miles from 
Portsmouth. f 


Telegraph Cable Exports.— No improvement is dis- 
cernible in the export trade of this country in telegraph cables and 
apparatus cennected therewith. The shipments last month reached 
a total of only £33,802 as compared with £50,377 in the preceding 
month and £44,097 in September, 1903. The extent of the decline 
that has taken place this year in this branch of trade is indicated 
by the fact that the aggregate exports during the nine months end- 
ing with September last only attained a value of £627,522, which 
contrasts with £1,572,563 in the corresponding period of last year 
and £2,226,732 in the first nine months of 1902. 


Telegraphic Interruptions and Repairs :— 
. Cam. INTERRUPTED, 
Trinidad-Demerara (No. 1) .. i» T ee Aug. 96, 1901 .. 
Trinidad-Demerara (No. 2 T T ee Oct. 10, 190 
WMormuinica-Marunigue .. eo ee ee 
8s. Lucis-Martinique .. oe ec oo 


Cayenne-Pinheiro oe ee ee ee ee Ang. 18, 1908 es өө 
Белев на (Yemen)-Camaran  .. .. .. Ос. 99, 1908 .. ee 


Viadivostock-N 3 
Closed { Pert Arthur-Chefd ue 


Paramaribo-Cayenne .. „е July 18, 1904 ee 
Cape Haitien-Mole St. Nicholas Aug. 90, 1904 
Bundaberg-Gomen (New Caledonia) „Aug. 80, 1904 
Braso-Bonny . "e is Ooct. 10, 1904 


Cape Town-Swakopmund Re éx es 
Swakopmund-Mossamedes (under repair) 


LANDLINES, 
Cartagena-Baranquilla “> ae oe Dec. 8, 1900 э 
Puerto Bairros .. 8 a T „July 28, 1902 
Beoul-Masampo ee . ee ee ee Feb. 18, 1904 . ae 
Beoul-Gensan oe oe ee ee . Feb. 18, 1904 ее 
Anju-Pin -Yang. . ее eo ° Feb. 25 1904 ee 
Ninguta- vostock os өө Marob $, 1904 
Caimanera- Santiago Ы ee ee June 15, 1904 oe 
Kertch-Soutehoum oe ee eo ae ‘ee Sept. 27, 1904 eo ee 
Fao route .. ee - as eo ee .. Oct. 7, 1904 . Oct. 9 


Wireless Telegraphy.—A Reuter telegram from Paris 
states that a radiographic station has been opened at Ushant for the 
purpose of communicating with ships at sea. The station will 
transmit messages from the mainland, and will receive messages 
for addresses in France, Algeria, Tunis, Monaco, and Andorra. 


Execution by Electricity.—According to the New 
York correspondent of the Lancet, the frequent failure of electro- 
cution is causing considerable comment in medical circles. It has 
been found that different convicte require a different number of 
volts to produce the same results. One convict received 1,750 volts 
and recovered, and then he received 1,900 volts without fatal effect. 
Recently a condemned man received a shock of 1,700 volts, which 
was continued for 30 seconds without causing death. This number 
had to be repeated four times before he was declared to be dead. 
The explanation made in the latter case was that the oriminal 
was very thin and his body was a poor conductor, and also that his 
hair was thick and oily. It has been suggested by physicians who 
have witnessed these executions that very many criminals who have 
been electrocuted might be restored if proper efforts were made 
immediately. The sure death in many cases is believed to be due 


о oe necropsy, which is at once made, and not to the electrical 
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CONTRACTS OPEN AND OLOSED. 


OPEN. 


Aston Manor.—October 14th. Engine room, electrical 
and general stores for the Town Council. See Official Notices” 
October 7th. 


Antwerp.—October 15th. The Municipality of Ghent 
invites tenders for the construction of 10 electric cranes at that 
port in accordance with the specification, a copy of which may be 
seen on application at the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall Street, E C. 


Barrow - іп - Furness.—October 18th. Arc lamps, 
оин, bases, switches, &c. Bee “ Official Notices " September 
30t 


Carlisle.— November 18. Two Lancashire boilers, two 
50-kw. and one 30-kw. steam dynamo, 5-ton travelling crane, 
economiser, cables and boxes, wiring of buildings, switchboards, 


motors, fans, &c., for the Cumberland and Westmoreland Lunatic 


Asylum. See “ Official Notices " September 30th. 

Dublin.— October 24th. 
covers for the Electricity Supply Department. 
Spencer Harty, City Hall. 


Fulham.—October 19th. A 3,000-volt main generator 
switchboard for the Electricity Department. See Official Notices 
October 7th. 


Great Western Railway. — October 17th. 
for a year's stores. For list of electrical sections see Official 
Notices September 30th. 


Cast-iron troughing and 
City engineer, Mr. 
Specifications, &c., 218., refundable. 


Haekney.—The Electricity Committee of the B.C. will 
shortly invite tenders from a few firms for 1,000 demand indicators 
(estimated cost 30s. each), and for arc lamps tor lighting four roads. 
Mains extensions estimated to cost £141 5s. are to be carried out. 


Ipswich. —Continuous-current meters for the Electricity 
Department for 12 months. See “ Official Notices " October 7th. 


Leicester.— October 18th. Installation of internal 
telephonic systems for the new workhouse infirmary for the 
Guardians. Particulars from Giles, Govgh & Trollope, architects, 
28, Oraven Street, Charing Cross, W.C. (21в.) 


London.—October 24th. Т.С.С. stores for a year 
(electric fittings, cables, tubing, &c., are among the specified items). 
Particulars from County Hall, Spring Gardens, 8.W. (send stamped 
foolscap envelope). 


Middleton.—October 25th. Dust destructor, Lancashire 
boiler, superheater, piping, &c., for the Electricity Department. 
Particulars from Town Clerk (one guinea). 


Newport (Mon.).—Tools for the power station and car- 


sheds for the Council (estimated cost £190). 


Northampton.—October 24th. Steam coal for the Cor- 
poration tramways. See Official Notices” to-day. 


Preston. — November 9th. 
boosters for the Tramways Committee. 
to-day. 


Shanghai. — March 31st, 1905. Construction and. 
working of 24 miles of electric tramways on the trolley system, 
double or single. Conditions, plans, &c.,on application to Messrs. 
= Y , agents for the municipality of Shanghai, 63, Leadenhall 

treet, E. 


Motors and tramway 
See Official Notices” 


Sunderland. — October 18th. Two 800-Kw. three-phase 


5,000-volt generators to couple direct to existing Belliss engines; 
two 900-xw. synchronous motors, 5,000 volts, to couple to existing 
Silvertown multipolar dynamos. See “ Official Notices” Oct. 7th. 


Swansea.—Novemher 12th. Removal, alteration and 
re-erection of a 450-1.u.P. triple-expansion engine and a 225-kw. 
continuous current dynamo. Also an 8-ton travelling hand-crane, 
for the Electricity Department. See ' Official Notices to-day. 


Tamworth.—Offers for the construction and maintenance 
of electric lighting works are EAT by the Corporation. Вее 
* Official Notices October 7th 


Tottenham.—October 218. The U. D.C. is open to 
enter: into negotiations with a company to exercise the powers 
under its E.L.!prov.jorder. § See! “Oficial Notices October. 7th. 


Tenders > 


CLOSED. 


Battersea.—The B.C. has placed an order with the 
British Thomson-Houston Oo., Ltd., for 70 prepayment electricity 
meters, for workmen's dwellings, at £5 each. In consideration of 
this, the company are to replace, free of charge, the whole of the 
meters previously supplied, with meters of the latest improved 
type. 


Brighton.—The Т.С. has accepted the tenders of the 


‘British Westinghouse Оо. for constructing a switchboard gallery at 


the Southwick station, at £820, and for constructing the basement 
floor, at £5,285. 


Colchester.—The Tramways Committee of the T.C. 
has accepted the tender of Messrs. J. G. White & Co., Ltd., for 
5 way material, at £1,132 13s. 3d., snd that of Messrs. 

ulton & Paul, Ltd., of Norwich, for covered ways over the 
approaches to the North Station, at £592 9s. 6d. 


East Ham.—The U.D.C. has accepted the following 
tenders in connection with the new tramways:—Messrs. Dick, Kerr 
and Co., Ltd., tram rails, £6 10s. per ton; fish plates, £7 158.; tie- 
bars, £11; bolts and nuts, £14 10s.; 29 30-ft. lengths and віх 35-ft. 
lengths of special heavy rails for curves, £7; ditto, covering in the 
top of six cars, £85 per car. 


London.—The following tenders have been received by. 
the London County Council for the supply of transforming plant 
for the temporary provision of power at the Greenwich generating 
station in connection with the erection of machinery, the current to 
be supplied by the South Metropolitan Electric Light Co. at rates 
varying from 4 5d. to 125d. per unit :— 


Time for 


delivery. 
Electric Construction Co., Ltd. каше о) 14 weeks ee £360 
Johnson & Phillips, London "i sa . 16 „ in .. 860 
British Electric Plant Co., I.td. АУ ve 8 „ T .. 940 
Lancashire Dynamo & Motor Co., Led. „„ 1З 21.084 
British Westinghouse Co., Ltd. " ix 10 ,, T .. 1,063 


The L.C.C. Fire Brigade € Committee has Tom the undernoted 
tenders for the wiring and fittings for the Eltham sub-station :— 


A. H. Marshall & Co. (accepted) .. ‚> £189 10 
National Electric сав aaa Co.. — 28 ee 144 0 
Durell & Co. vs aie is s .. 148 0 
Oliver, Clark & Co. ee ee ee oe ee ec 155 0 
F. J. Coleby & Co. "P ee ec eo oe ee 155 0 
G. Weston & Bons wie os os xn ee . 155 10 
Leo Sunderland & Co. .. T os ae ss . 160 0 
Rashleigh, Phipps & со a és e 5. 5. 161 0 
W. H. Johnson ^ 855 ws as is „ 181 15 
Alliance Electrical Co. 6% - 184 18 


Newcastle Industrial Exhibition. —The Union Elec- 
tric Co., Ltd., have received the order for the supply of all the arc 
lamps required for the illumination of the above exhibition ; the 
Excello Intense Flame Arc Lamp bas been acoepted. 


Newport (Mon.).—The T.C. has accepted the following 
tenders :— 
Switchboard : Johnson & Phillips. 
100 arc lamp brackets : Thomas & Price, 7н. 1d. each. 
100 arc lamp switches: General Electric Co., 88. each. 


High tension cable: Siemens Bros. & Co. 
Instruments: Kelvin & James White. 


Portsmouth.—The T.C. adopted a recommendation 
from the Committee that the tender of the British Insulated and 
Helsby Cables, Ltd., for 120 km. of cables (£252 10s.) be асое 
The other tender, from W. T. Henley’s Telegraph Works Co., Iu 
was for £313 5s. 3d. 


Salford.—The T.C. has accepted the tender of Messrs. 
Goddard, Massey & Warner, of Nottingham, for a feed pump for 
the Lancashire boiler at Wilburn Street depót at £20, and that of 
Messrs. F. Leroy & Co. for covering the boilers and steam pipes at 
the Carey Street and Wilburn Street depóts, with non-oonducting 
composition at 5d. per super square foot. 


Sheerness Dockyard.—The Lancashire Dynamo and 
Motor Oo., Ltd., have secured the order from the Admiralty for the 
whole of the electrical equipment for Sheerness Dockyard, in 
accordance with the specification of Messrs. Preece & Oardew. 


West Ham.—The Corporation accepted on Tuesday the 
following contracts in connection with the electrification of the 
tramways in High Street, Leytonstone Road and Romford Road :— 


Mesers. P. & W. McLellan, Ltd., for about 870 tons of British 
steel rails and fish plates. 

Messrs. Edgar Allen & Oo., Ltd. (Askhams, Ltd.), for the whole 
of the pointe, crossings, and gpecial work at junctions. 

Messrs. W. Griffiths & Oo., Ltd., for 4,000 to 5,000 tons Guernsey 
granite setts. 


FORTHCOMING EVENTS. 


Friday, October 14th.—First Electro-Harmonio Smoking Concert of the Beaso 
qoos Ball; Ирет, Beetenam, сн nesoni 
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NOTES. Mersey Railway Society.—Before the Mersey Railway 
Engineering Society at ite opening meeting for the first winter 
SS session on Oct. 3rd, a paper was read by Mr. E. Obristian on Elec- 
Next Week's “Electrical Review.”—The issue of tric Railway Rolling Stock,” with admirable lantern illustrations. 


the ELECTRICAL. Review which makes its appearance on Friday. 
October 21st, will be a special one. 16 will describe a great variety 
of new electric light fittings, heating apparatus, and other devices 
which have lately been brought out in readiness for the current 
season. The iesue will be printed largely on art paper, and will be 
profusely illustrated. 


The Electro-Harmonic Concert To-Night. — We 
would remind our readers that the opening Smoking Concert of the 
season is to be held in the King's Hall, Holborn Restaurant, 
to-night. Mr. John 8. Raworth will take the cbair at 8 p.m. A 
large gathering is expected. | 


South African Notes (from our Durban correspondent). 
—JPietermaritzburg.—The “tramway muddle,” as the local press 
designates it, is still the subject of much criticism. The latest 
development is an objection raised by the Government engineer to 
the raised Vignoles” track, of which there are some three miles 
laid. Under the terms of the Pietermaritzburg Tramway Law, 
which states that “the uppermost surface of the rails shall be on 
a level with the surface of the roads or streets (which, however, 
only applies to roads or streets actually used for traffic), the 
Government bave insisted on the railway street track, of which 
there is about 600 yds. of Vignoles rails, being at once relaid 
with “girder” track, in the centre of the street, as in other portions 
ofthe town. This is being proceeded with at once, and as a conse- 
quence the side. bracket poles will be replaced with span wire con- 
struction. It will be remembered that on the appointment of the 
tramway manager (Mr. P. Finlayson), а somewhat lengthy report 
was submitted by him, pointing out amongst other matters, his 
objection to the adoption of the Vignoles rail. Another 


objection raised by the Government is against the embankment and : 


bridge on tbe Fox Hill Spruit of the Scottsville route, which has to 
be lowered 4 ft., and 300 yds. of Vignoles" track relaid with rails 
of the “girder” section, and the existing roadway raised to an 
equal level with the track. The borough engineer estimates the 
expenditure at £3,398, the actual loss representing £757; the 
rails, &c., removed being counted as an asset, available for further 
extensions, or they may be realised in cash. These alterations will 
still further delay the opening of the tramways, but it is hoped to 
have a portion running in about a month’s time. 

East Londow.—The contractors, Messrs. Strong & Moore, of 
Durban, are now starting the extensions of the track for the tram- 
wavs of the above town, which will add another two miles to the 
system. " 

Vryheid (Natal).—The Vryheid Local Board has granted the con- 
cession for the electric lighting of the town to Mr. E. Н. Godfery, 
of Harrismith (O.R.C.), who hopes to have the lighting in full 
operation by the end of the year. 

Durban.—The borough electrical engineer, Mr. J. Roberts, has 
returned from his six monthe’ leave, and in an interview with a 
representative of the local press, he said that he was pleased to con- 
sider that Dorban was well abreast of home practice in electrical 
work. The question of extensions of the power station plant is 
likely to receive early attention, a system of coal conveyors being 
introduced, also additional traction plant, instead of batteries, being 
advisable. 

Ladysmith (Natal).—The Electric Light Committee of the Town 
Council is recommending that the charges for electric light be 
reduced from 1s. to 9d. per unit, and the discounts now in force 
abolished. | : 

Another correspondent says :— 

Kimberley.—A local contemporary chronicles the fact that a start 
bas been made with the electric tramway to Alexandersfontein, 
"the contractors having commenced work from the railway line 

beyond the racecourse, working towards Kimberley.” A 

‘King William's Town.—At a special meeting of the T.C., called 
to consider the finances of the town, it was incidentally stated 
tbat the Council ' would also have to consider in the oourse 
of а few days the question of taking over the electric light installa- 
tion, and that would necessitate an additional loan of, approxi- 
mately, £25,000." 


Our South African Electricity Works Table.— 
Regarding the particulars of Aliwal North given in our recent table 
of South African stations in the section headed Lighting Schemes 
in Progress,” the Industrial Engineering Co., of Manchester, write 
to say that the entry should not have been included in this section, 
as the scheme is completed. They are shipping this week two 
50-Kw. generators, two 5-kw. boosters, one balancer, two milking 
seta, &c., for this town. The machines were made under the 
specification of Messers. Burstall & Monkhouse, who are the con- 
sulting engineers. 


Electricity Works and Tramways Tables Addenda : 


Woking, Horsell, and (part) Chertsey:— Maximum load recorded, 
287 Kw.; private lighting, 25,018 8-с.Р. lamps (December 
3186, 1903) ; total units sold, 271,807 ; average price obtained, 
6:574. ; works and dist. costs, 2:63d. ; total costs, 3°57d. 

Newcastle-upon-Tyne Tramways:—Delete A. E. Le Rossignol 
(resigned). 24 miles of route; 117 d.d., 68 s.d. cars; hand, 
rheostatic, mechanical, and electrical track brakes; capital out- 
laid on tramways and rolling stock, £856,091 ; on power station, 
£198,402; annual electric car-mileage, 4,100,000; passengers 

carried, 40 millions; working cost per car-mile, 7:19d.; ratio 
expenses: receipts, 65:5 per pent. . 


Mr. J. Shaw, resident engineer of the railway, presided. 


Electricity the Scapegoat.—A fortnight ago the 
Church of St. Chrysostom, Victoria Park, Manchester, was destroyed 
by fire, the disaster being attributed to a fusion of the wires forming 
b. of the electrical installation. The alleged cause is repudiated 

the Electricity Committee of the Manchester Oorporation. At the 
last meeting of the City Council, Mr. Hesketh, deputy-chairman of the 
Committee, said that an exhaustive inquiry which had been made 
into the matter, proved that there was no truth in the suggestion 
of defective wiring. Every electric installation was carefully 
inspected by competent men before it was used. St. Chrysostom’s 
was examined a day or two before the fire, and found to be in 
perfect condition. The current was switched off at 7 p.m., and the 
fire broke out at 11.20. In these circumstances it was impossible 
to attribute the fire to any defect in the installation. 

Mr. S. L. Pearce, the Manchester City electrical engineer, pre- 
pared a report to his committee, plainly showing that ths fire was 
not electrically caused. It was stated therein that when the instal- 
lation was tested, a large fire in the vestry was burning up ali the 
rubbish that had accumulated during the alterations, and further, 


- that a gas ring was used at the back of the organ for hot water pur- 


Bes. 

Mr. E. P. Steinthal, hon. secretary of the Manchester Branch of 
the Electrical Contractors’ Association, after consultation with the 
chairman of the Northern Section (Mr. J. McDermott), called an 
Emergency Committee to report on the matter of the fire, the 
contractor for the work being a member of the Association. The 
report of this Committee was published in the Manchester papers, 
together with Mr. Pearce's report, and it takes the blame off the 
shoulders of electricity, and lays the responsibility to the account of 
a rival illuminant, which we are confident causes a good many more 
fires than it generally gets credit for. There was distinct evidence 
of an escape of gas in the organ chamber, and herein is suggested a 
possible source of danger, though, charitably enough, the Emergency 
Committee admits that “ ор to the present there is not sufficient 
evidence to show the actual source of ignition.” 

Those who were responsible for the inquiry and report into the 
cause of this fire are to be congratulated upon the promptitude with 
which they took the matter up. Such energetic action, if repeated 
in other towns when such occasions arise, might do a great deal of 
good by exposing the wild statements made by the imaginative 
reporters of the newspaper press, as to the culpability of electrical 
contractors’ work for fires for which it is in no measure re- 
sponsible. ; 


London County Council.— On the resumption of busi- 
ness on Oct. 4th, the Council referred to Committee & number of 
tenders received for the supply of condenser water pipes, electric car 
traversers, and pumping plant for the Greenwich power station. 

The Highways Committee reported that a decision had not yet 
been arrived at in regard to the system of electric traction to be 
introduced on the lines acquired from the South London Tramways 
Co. in 1902, but it would in any case be necessary to provide sub- 
stations. Steps had already been taken to secure certain sites, and 
ап expenditure of £1,085 was sanctioned for obtaining a further 
site in Queen's Road, Battersea. | 

Approval was given to plans submitted by the Woolwich Borough 
Couacil for making an addition to the engine room, and by the 
Marylebone Council for the construction of two cooling towers at 
the generating station in Richmond Street. 

The Council has decided that it was not possible to extend the 
principle of workmen's fares from 8 a.m. to 9 a.m., the contention 
being that by so doing it would incur a monetary loss. During the 
Council's 10 weeks’ recess 25 accidents have occurred to the system, 
costing £2,000 in compensation and law costs. The Highways 
Committee, it is stated, has resolved to experiment with motor- 
trams on the existing horse tramway routes pending the conversion 
to electric traction. | 

At the meeting on Tuesday this week, the Council resolved to 
lend £23,960 to the Stepney Borough Council for electric lighting 
works and the provision of meters. 

The Highways Committee reminded the Council of the temporary 
arrangements made with the City of London Oo. for the supply of 
power for working certain short lengths of tramway in Southwark 
and Bermondsey. The supply of power, however, from the tem- 
рогату station at Bankside, as well as from those at Loughborough 
Junction and Deptford, was strictly limited, and the maximum 
number of cars was now being operated, The heaviest load on the 
generating plant occurred in the early part of the evening, when а 
further supply of power was required for the lightiug of the cars, 
and more power was needed to fully meet the requirements of the 
present time. The Oommittee, therefore, proposed to obtain an 
additional motor-generator for the Bankside Btation and one for 
the Elephant and Castle, the plant to be supplied by Messrs. Dick, 
Kerr & Co., at a cost not exceeding £3,500. 

The Council approved an expenditure of £500 for the provision 
of additional switch pillars, in order to divide into a larger number 
of sections, the distributing service in the neighbourhood of the 
Elephant and Castle and St. George’s Circus, The object is to 
minimise, as far as possiblé, the extent of the stoppages which now 
occur in the locality. | 

The Local Government Committee reported having had under 
consideration the question of the re-assessment of the tramways in 
Lambeth in consequence of the reconstruction of the lines, The 
Lambeth agsessment authorities placed the lines (exclusive of the 
Brixton portion which was out of use) in a provisional list at 
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£13,500 gross and £9,000 rateable, which list was confirmed on May 
25th, 1904. The figures were subsequently inserted in a supple- 
mental list, and after the completion of the reconstraction of the 
Brixton line, the assessment was increased in a provisional list, 
dated July 23rd, to £18,000 gross and £12,000 rateable. Notices of 
objection to these assessments were served ; and at the hearing of 
the objection on September 26th, the Council was represented by 
counsel. It was pointed out to the Assessment Committee that, 
althongh the tramways in Lambeth might might now be more 
remunerative than at the time of the last quinquennial revaluation 
in 1900, yet they had during reconstruction yielded no surplus 
revenue at all, and that the maintenance of the quinquennial 
figures during the entire period would probably more nearly 
approximate to an equitable assessment. Eventually the Assess- 
ment Committee agreed that the quinquennial assessment of 1900 
should remain unaltered, and reduced the assessment to £11,092 
gross and £7,402 rateable. 


The Birmingham Electric Club.—The meeting to 
consider the proposed formation of an eleetric club for the 
Birmingham district, as mentioned in our last issue, was held on 
Saturday last, Mr. J. W. Innis presiding. It was resolved to 
appoint a committee of seven to consider the whole matter and 
report. 


Railway Men and Electrification.—In view of the 
fourth fatality on the new Southport-Liverpool Electric Railway, 
the Amalgamated Society of Railway Servants at Bradford, on the 
6th inst., adopted a resolution: Viewing with alarm the multipli- 
cation of the dangers of railway work consequent upon the intro- 
duction of electric traction, and calling upon the Board of Trade to 
frame such regulations as would most effectively protect both the 
public and the men against the dangers of the ‘live’ rails." 


Gas Bisaster.— On Monday morning. there was a 
disastrous explosion at the Baltley gasworks of the Birmingham 
Corporation. 'lhree men were killed, апа а number were seriously 
injured, while great damage (estimated at £20,000) was also done to 
the buildings апа plant. 


Fatality.—On 7th inst. the coroner's jury at Lancaster 
met for the third time in the course of their inquiry into the death 
of Lucy Cook, the woman who jumped from the runaway electric 
car, and was killed. The car began to run downwards on the 
Bowerbam route, and the driver could not stop it. His difficulty 
was increased by the breaking of the trolley pole. He used both the 
hand and the magnetic brakes, Mrs. Cook got out at the conductor's 
end of the car, and was thrown under the lifeguard and killed. 
The driver said the track was slippery, and Mr. Tester, the elec- 
trical engineer, said the brakes were in perfect order. A juryman 
expressed the opiníon that the plough guard would have been a 
good one, but Mr. Tester said the Board of Trade would not 
sanction it, and the Liverpool Corporation used it at their own risk. 
The Coroner remarked that if Mrs. Cook had kept her seat she 
would not have been killed, and a verdict of “ Accidental death 
was returned. 


Redford's Trolley Wire Holder.—We show in the 


accompanying figure this patent trolley wire holder for electric 


tramways, which is being introduced by the Spherical Metallic 
Packing and Engineering Oo., of Manchester. The objects of the 


invention are to enable the holder to firmly support the trolley 
wire without the aid of solder, and to ensure that the trolley 
wheel need not leave contact with the substance of the trolley wire 
at the pointe of support, thus avoiding sparking. The arrangement 
consists of a pair of bronze plates articulated between their upper 
and lower edges, wbich are respectively shaped to form pairs of 
jaws. The lower jaws are shaped to seise and hold more than a 


REDFORD's TROLLEY WIRE HOLDER. 


semi-circumference of the trolley wire. The upper jaws are fitted 
with means for suspending the holder, and, at the same time, for 
holding the jaws firmly apart, во that they cannot approach while 
in use. It is claimed that it follows from the intermediate articula- 
tion or jointing together of the plates, that while the upper pair of 
jaws are firmly held or forced apart, the lower pair will be firmly 
held upon the trolley wire. 
the usual insulated stud, and it is said to be entirely automatic in ite 
grip. The greater the weight of wire to be suspended, or the greater 
‘the upward thrust of the trolley wheel, the groater the grip. 


* 


^ 


The holder is suspended by means of 


Horses Killed at Liverpool.—We are informed that 
an accident occurred near the Dingle, Liverpool, on the 8th inst. 
One of the overhead trolley wires had been loosened by a gale, 
and a two-horse repair wagon was summoned. The; platform was 
raised, and the mechanics were getting to work when the loosened 
wire fell round the two horses. Both animals were immediately 
electrocuted. i 


American Society of Civil Engineers.—The thirty- 
sixth annual convention of this society was held on 3rd inst. at the 
Bt. Louis Exposition. 


Top-Cover Cars at Aberdeen.—The accompanying 
photograph shows the type of top-deck tramcar cover which has 
been adopted by the Aberdeen Corporation. Some little time ago 
а deputation came Bouth to visit various Midland cities to investi- 
gate the matter, and finally decided to adopt the type of cover used 
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ToP-CovER CARS AT ABERDEBN. 


by the Leeds Corporation as being the most suitable to Aberdeen 
conditions. Some alterations were made on the Leeds type, which 
were considered an advantage, but Aberdeen is primarily indebted to 
Leeds for the design. The Corporation has just placed an order for 
20 of these covers with a local firm at a price of £125 each. 


Regenerative Control in Sydney.—Before a general 
meeting of the Electrical Association, held at Sydney toward the end 
of August, а paper on “The Regenerative System of Electrical 
Tramcar Control was read by Mr. Oswald Haes. 


Appointments Vacant.—Second class engineers, and 
second class technical officer, for the G.P.O. engineer-in-chief's 
department; marine engineer for Carlisle electricity department 
(359); junior engineer for West Ham (42s.); assistant to installa- 
tion foreman canvasser under Woolwich electricity department 
(428.); canvassing engineer for the Wolverhampton electric light 
and power undertaking ; tramway depot foreman (45s ) for Burton- 
upon-Trent. 

Ferranti, Ltd.—In the Vacation Court on Wednesday, 
before Mr. Justice Warrington, Mr. Henderson appeared in support 
of а petition asking the sanction of the Court to а scheme of recon- 
struction. Mr. Jersel, who appeared for certain opposing oon- 
tributories, asked tbat the petition might stand over, as hethought it 
possible some arrangement might be arrived at. It was stated that 
& petition for the compulsory winding-up of the company wasdown 
for hearing on the 25th inst., and his Lordship thereupon directed 
that the present application should come on with thst petition. 


Car-Top Covers at — Burton-upon-Trent, — Last 
autumn a Burton-upon-Trent sub-committee, in conjanction with 
Mr. P. J. Pringle, the borough electrical engineer and tramway 
manager, inspected several types of covers, but although Mr. 
Pringle then advised them that they would be, of value during last 
winter, it was decided to postpone the matter until the summer to 
find out from other towns whether there was any disadvantage 
from their use during the summer months. This was found not to 
be so in practically all cases, and an order bas been given to 
Messrs. Milnes, Voss & Co. for three car-top covers with Magrini 
sides and canopy roofs extending the whole length of the cars, at 
£82 each. These will be in operation shortly, and if the experience 
of them is satisfactory further extensions will be made for the 
coming winter. A 


Accident.—On Wednesday morning, October 12th (says 
our Southport correspondent), а transformer broke down at the elec- 
tric power station, Formby. The result was a cessation for three- 
quarters of an hour of the electric supply, and the electric trains 
between Liverpool and Southport were held up for that time. The 
attendant on the rotary and transformer was badly burnt, his scalp 


‚ being singed bare, 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and ratlway officials, to keep readers of the 
ET TOT nICAI Revimw posted as to their movements. 


Central Station Engineers.—Mr. BERNARD HUDSON, 
formerly of the Sheffield Corporation Electric Supply Department, 
` and late engineer-in-charge at the Eccles Corporation electricity 

works, has obtained an appointment with the South Lancashire 
Electric Traction and Power Co., Atherton. 

The Sydney, N. S. W., City Council E. L. Committee has 
appointed Mr. Tuomas Воокк to the position of city electrical 
engineer for one year, at a salary of £900 per annum, to commence 
as from the 1st inst. 

The members of the Borough of Croydon Electricity Works Lawn 
Tennis Club were entertained to dinner at the Greyhound Hotel on 


programme of vocal and instrumental music 
members. | 

The Southport Electricity Committee has 
HALE, of Blackburn, as engineer-in-charge. 

Wallasey U.D.O. has adopted the recommendation of the Com- 
miitee, that the® engineer, Mr. CROWTHER, shall receive £280 бв, 
paid by Malvern U.D.C. for services rendered in connection with the 
E.L. scheme. An amendment that only £80 should be paid to Mr, 
Crowther, was negatived by 6 votes to 12, 


appointed Mr. P. Е, 


Tramway Officials.— Mr. CLIFFORD WoMERRLEY, chief 
inspector of the Huddersfield Corporation Tramways, has been 


appointed, out of 58 applicants, to the post of tramways traffic 
superintendent at Kilmarnock. 


Lindley & Co., Ltd., of 
Patricroft, announce that the services of Mr. Евер, C. GIBBONS, 
M.I.E.E. (who was formerly one of their joint managing directors, 


them under agreement for a 
term of years, and he now occupies the position of sole managing 
The company will continue to devote 
iteelf to the production of vertical ateam engines for driving electric 


As a tribute to the work he has done in connection with the 
Lancaster Corporation Electricity 
Council has elected Mr. 
Mayoralty of the borough for 


Mr. T. WatpEmar Goutpine has been appointed general superin- 
Union Cable Service, vice Mr. D. Le 
Rougetel. Mr. Goulding will have jurisdiction over the service in 
Great Britain and the Continent, with headquarters in London. 

Some days ago Mr. J. РАВВ, who for the past seven years has 
been works manager, and six years in another capacity at Mesers. 
Muirhead & Co.'s works at Elmer's End, was presented with а 
marble and bronze timepiece by the staff on the occasion of his 
retirement from the firm. The principals of the firm presented to 
Mr. and Mrs. Parr а gold watch apiece. 


Obituary. —Mr. Joux HOLLINGSHEAD.—In connection 
with the recent death of Mr. John Hollingshead, it is recorded that 
he was responsible for the 
first use of the electric light in a London Theatre. N egotiations 
with the inventor of the Jablochkoff light were not successfal, or 
been employed. When these 
he, by the aid of a newspaper pro- 
Ў plant put down to work а Lontin ‘light 
installation, and, as a correspondent of the Pall Mall Gazette ваув, 
on August 2nd, 1878, the Gaiety electric lighting was an aocom- 
plished fact, Mr. Hollingshead himself describing it as "artificial 
daylight with a dash of moonlight in it." 

Мв. Ововою Bennam Srachr.— It ig with great regret that we 
record the death, which occurred on October 5th at Bath, of Mr. 
George Benham Stacey. Mr. Stacey was born in 1839, and it 
appears that in 1861 he entered the service of the Electric Tele- 
graph Co. Two years later, says the Times, he was transferred to 
The Hague on the laying of the first cable to Holland, and .was 
afterwards sent to the Prussian Government Telegraph office at 
Berlin, whence he was transferred in 1856 to the foreign gallery, 
London. From 1857 to 1859 he was in the Egyptian Transit 
Administration, aud in 1860 he joined Messrs. Glass & Elliott’s 
cable works at Greenwich (afterwards the Telegraph Construction 
and Maintenance Co.). On the laying of the first Malta—Alex- 
andria cable Mr, Stacey was appointed to Benghasi, and became 
superintendent in 1863, After service in Malta he became, in 1868, 
superintendent of the Anglo-Mediterranean Telegraph Co.'s Susa— 
Modica landline through Italy, and agent to the Italian Govern- 
ment. Then for 28 years, until 1897, he was superintendent and 
afterwards manager, at Bombay of the British India Submarine 


* 


Norwood House, Erdington, Birmingham, electrical engineer; W. L. H 
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Telegraph Co. (afterwards the Eastern Telegraph Co.). He was for 
a short time tuperintendent at Cape Town during tbe Bcer war and 
the consequent censorship, and was also at Tangier. Mr. Stacey, 
who retired in 1901, was an able representative of cable en 
and was much respected in the service. He was of the self-con- 
tained type, of great ability, and equal to any emergency. We 
understand that there was no history at any station of which he was 
in charge, because everything went so smoothly that there was 
rarely anything except routine matters to report. Hisdeath severs 
one of the few remaining links with pioneer submarine telegraphy, 
among the survivors being Lord Kelvin, Sir Samuel Canning, and 
Mr. H. A. C. Saunders. 

The Jewish World records the death of 


the Order of 
Francis Joseph for discoveries in utilising electricity in Naval 
matters and was accorded the rank of Colonel. 


NEW COMPANIES REGISTERED. 


City of Buenos Ayres Tramways Co. (1904), Ltd. (82,214).— 
This company was registered on October 0th, with & capital of £1,240,000 in 
£5 shares, to acquire certain of the assets of the City of Buenos Ayres Tram- 
ways Co., Ltd. (now in voluntary liquidation), to adopt an agreement with the 
said old company, to receive payment from the Anglo-Argentine Co., referred 
to in the said agreement, of the annual sums therein referred to, which the last- 
mentioned company has agreed to pay during a period of 80 years, to hold such 
sums on trust as set forth in the said agreement, to farm or let out for farming, 
building, or other purposes, and generally to deal with and turn to account the 
lands of the company, to acquire or construct, maintain, work, and control any 
tramways, railways, roads, ways, canals, telegraphs, telephones, gas, and 
electric lighting or power works, factories, warehouses, fuel stores and stationa, 
and other buildings, works, and conveniences, to acquire and turn to account 
any patents, rights, and inventions, to procure the company to be registered or 
recognised in accordance with the laws of British Colony or dependency, or 
apy foreign country, to promote any other company for the purpose of acquir- 
ing all or part of the assets and liabilities of this company or otherwise, &c. 
The first subscribers (each with one share) are:—W. Hutchinson, 1, Great 
Winchester Street, E.C., gentleman; Н. A. Plumb, 90, Cannon Street, E.C., 
chartered accountant; W. Н. Dodgson, 26, Royal Exchange, E.C., stock- 
broker; Н. Е. Dodgson, 26, Royal Exchange, E.C., stockbroker; Н. 
Caudle, 15, St. James’s Road, Victoria Park, N. E., clerk ; F. К. L. Butler, 
Glendale, Alexandra Park Road, Muswell Hitt, N., clerk ; and F. C. Crawley, 1, 
Great Winchester Street, E.C., secretary, Noinitial public issue. The number of 
directors is not to be less than two nor more than five ; the first are J. Heaton, 
E. Clapham, W. Hutchinson, 5. Rostron, and E. Н. Woods; qualification of 
first directors, 200 shares; remuneration, £200 per annum, divisibile. Registered 
office, 1, Great Winchester Street, E.C. 


Marks & Hodgkinson, Ltd. (82,205). —Тһів company was 
registered on October Sth, with a capital of £5,000 in £1 shares, to acquire the 
business of electricans and electrical engineers carried on by J. Marks and Н. - 
Clarkson, to adopt an agreement witb J. Marks and W. B. Hod kinson, and to 
carry on the said business and that of manufacturers of and dealers in electric 
lighting plant, apparatus and fittings, civil, mechanical and general engineers 
and contractors, &c. The first subscribers (each with one share) are :—J. arks, 
226, New John Street West, Birmingham, electrical engineer ; W. B. 1 ылып, 

g е 
son, Norwood House, Erdington, Birmingham, gentleman; Mrs. К. М. 
Hodgkinson, 77, Hagley Road, Edgbaston, Birmingham; Miss A. E. Hodgkinson, 
Norwood House, Erdington, Birmingham: Н. R. Hodgkinson, 6, Bennett's 
Hill, Birmingham, solicitor; and J. H. Rice, Handsworth Wood, Birmingham, 
cashier. No initial public issue. The number of directors is not to be less 
than two nor more than five; the first are J. Marks, W. B. Hodgkinson and 
W. L. Hodgkinson (chairman); qualification, 60 shares; remuneration as fixed 
by the company. 


Hughes’ Atlas Works, Ltd. (82,329).—This company was 
registered on October 7th, with a capital of £1,000 in £1 shares, to adopt an 
agreement with the Industrial Bank, Ltd., and to carry on the business of gas 
and electrical engineers and fitters, manufacturers of gasaliers, chandeliers, 
electroliers and gas, and electric fittings and appliances generally, gas and oil 
lamps and lantern makers, brassfounders and finishers, metal workers, &o. The 
first subscribers (each with one share) are:—G. Е. Davenport, б, Colville 
Houses, W., director; J. Hobart, 85, Montrose Avenue N.W., merchant; B. I, 
Davis, 22, Ryder Street, St. James’s, S. W., merchant; w. H. Fen, Wymondley 
Parva, near Hitchin, Herts, F.C.A.; J. A. Norton, Hockley, Essex, 
Hill, 68, Netherwood Road, West Kensington, W., clerk; and Н. С. arsons, 
8, River Terrace, Sunbury, engineer. No initial public issue, The number of 
directors is not to be less than two nor more than seven; the subscribers are to 
appoint the first; remuneration, £50 each per annum (chairman £75), and 6 per 
cent. of the net profits after providing for debenture and other interest, divisible, 
Registered office, 94, Union Court, Oid Broad Street, Е.С. 


Scottish Electric Traction Co., Ltd. (5,705).—This company 
was registered in Edinburgh on October 6th, with a capital of £500, in 1s, shares, 
to promote, form, assist and establish companies, syndicates and associations 
for the purpose of carrying on any business or adventures of any description, 
whether relating to electrical enterprise or not, &c. The first subscribers (each 
with one share) are :—H., C. Anderson, 30, 8t. Andrew Bquare, Edinburgh, char- 
tere accountant; R. Ritchie, 30, St. Andrew Square, Edinburgh, accountant ; 
W. Swinden, 80, St. Andrew Square, Edinburgh, &ccountant; Т. Williamson 
9, York Place, Edinburgh, 8.S.C.; G. Stewart, 87, Castle Street, Edinburgh, 
8. S. C.; J. Henderson, 57, Castle Street, Edinburgh, clerk; and G. Nicolson, 
B7, Castle Street, Edinburgh, clerk. Registered without articles of association, 


ent; A. 
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OPFICIAL RETURNS ОР ELECTRICAL 
COMPANIES. 


Burnand Transformer Co. Ltd., Manchester (73,049).—£1,000 
debentures, created August 31st, 1904, charged on the company's undertaking 
and property, present and future, including uncalled сараі. have been 
registered. No trustees. 
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Otto Electrical Manufacturing Co., Ltd., Manchester (80,263). 
—Issue on September. lat of & debenture for £500, part of series created June 
Sind, 1904, to secure £5,000, charged on the company's undertaking and 
property, present and fature, includin uncalled capital, Holder: J. Deakin, 

e Hall, Wormhill, near Buxton. No trustees. eviously issued of same 
series: £1,500. ; 


Moelline Co., Ltd., mechanical and electrical engineers, London 
(76,689).—Iseue on August 3186 of £250 debentures, part of series created 
May 29th, 1904, to secure £15,000, charged on the company’s uncalled capital, 
present and future, and all property. Holder: City of London Contract Cor- 
poration, Ltd. No trustees. Previously issued of same series : £18,510. 


Bowens Electric and Motor Beats, Ltd. (London), (81,645). 
—£4,000 debentures, created August 12th, and dated September 7th, 1904, 
cbarged on the company’s undertak property, present and future, in- 
cluding uncalled capital, have been registered. No trustees, 


British Electrie Calibrated Fuse Co., Ltd. (78,488).—Issue 


on September 22nd of a debenture for £50, part of series created December 4th, 


1908, to secure 23,000, charged on the сошренуз undertaking and property, 
t and future, including uncalled capital. Holder: J. g, 187, Fen- 
church Street, Е.С. No trustees. Previously issued of same series: £2,700. 


Newmarket Electric Light Co., Ltd. (44,450).—Issue on 

ber 19th, of a debenture for £100, part of series created October 16th, 
1 to secure £16,000, charged on the lands, buildings, machinery, works, 
ране effecta, and the company’s undertaking апа property, present and future 
acluding uncalled capital. Trustees: G. H. Verrall, Newmarket, Suffolk ; and 
F. E. Grippen, Broad Sanctuary Chambers, Westminster. Previously issued of 
dame series: £14,100, 


Dudley, Stourbridge and District Electric Traction Co., Ltd. 
(14,763). —Ап acknowledgement of indebtedness under seal, dated September 
15th, 1904, acknowledging in respect of £10,000 further debenture stock, making 
indebtedness with 260.000 previously acknowledged £70,000, supplemental to a 
trust deed dated May 20th, 1904, securing debenture stock not exceeding half of 


the company’s subscribed share oapital for the time being, has been registered. 


Property charged: The company's assets, present and future. Trustees: 
Electrio and General Investment Co., Ltd., 1-2, Great Winchester Street, Е.С. 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнв accounts of this Lancashire town con- 


Bury tain, for the first time, a traction supply, which, 
Municipal however, is not at present sufficiently deve- 
Bleetricity loped to benefit the undertaking. The returns 

Supply. obtained show, on the whole, the effects of 


trade depression in the district, and, under the 
circumstances, the engineer is to be congratulated on the satisfac- 
tory result of the year’s working. 

Daring the year large extensions of plant have been carried out, 
and the department is now in a position to meet the considerable 
traction sind power load which it is anticipated will come on during 
the next year or two. | 

The following table of load factors is interesting as showing the 
conditions of supply at Bury; the traction load, however, is expected 
to reach 500,000 unite per annum, and is, therefore, only in the 
initial stage; it also represents only 94 months’ working, principally 
ong short and hilly route. 

$ Units. Мах. loadin xw. Load factor. 


Lighting ... "T <. 251,079 | 2579 111% 
Power г ч 299,538 1196 28:5 % 
Public lamp s 54,664 ; 19:8 314 % 
Total lightand power ... 605,281 397 3 173% 
Tramways... . 67,630 90:0 85 * 
| | 672,911 4873 167 % 


The supply for power purposes represents an increase of 112 per 
cent. on the previous year, and we are glad to note that the engineer 
recommends a reduction in the price of energy with a view to 
developing the output. | 

Tae prices charged are:—Private lighting, 6d. and 3d. on the 
maximum demand system, or 444. (flat rate) per unit; power, 3d. 
and 1d. maximum demaud ; and traction, 14d. per unit; public arcs, 
£17 10s. per annum. The chief engineer and manager is Mr. B. J. 
Watson, M. I. B. E. | 

GENERAL STATEMENT. 
For year ending March Slst— - 1904, 1908. 


Total capital expended ... a .. £73,489 £59,240 
Number of unite sold— Ed 
Private supply ... - T oo» 550,617 369,411 
Public lighting ... ess ss iis 54,664 55,582 
Traction ... ids si ids 67,630 — 
Total number of units sold s 672,911 424,993 
Equivalent No. of 8-С.р. lamps connected... 38,095 35,647 
R.P. of motors connected ... "E vis 470 458 
Number of public lamps ga are, 18 ine. 84 are, 17 inc. 
Maximum load in KW. eee eee eee 487 319 
Revenue account— | | О 
Gross revenue ... & vss “© £8,105 £6,060 
j - és ss £4,610 £2,981 
n profit eee ees өөө TIN £3,495 £3,079 
Average inclusive price obtained per unit— i 
Private lighting ... "S „ сы 3°08d. 3:854. 
2:634. 


Pablic lighting eee eee [I eot 
Traction eee Im one eee seo 1°50d. — 


2:12d. 


REvENUE Account FOR YEAR ENDING Mazon 3187, 1904. 
Gross revenue T€ - .. £8,105 = 2:894. per unit. 
Works and distribution costs (including 

N lighting) ... sas к 
Total working costs  ... ee 


£2,066 = 744 „ 
£4,610 = 1:654. „ 


Prorit STATEMENT, 1904. 


Interest on loans  ... ИРА Vis iux £1,464 
Sinking fund E m з өз zi 1,465 
Balance carried forward  ... 8 T sae 566 

Gross profit... £3,495 


CITY NOTES. 


Edison & Swan United Electric Light Co, (Limited 
and Reduced). | 


Tun twenty-first annual report for the business year ending June 
30th, 1904, reads as follows: — The net reveaue account shows that 
the sum of £42,603 17s. 9d. has been bronght forward from profit 
and loss acoount. Interest on debenture stocks has absorbed 
£18,760 188. 4d.; £11,000 has been set aside as depreciation on free- 
bold and leasehold property, plant, machinery, and tools; £1,442 
13s, 11d. has been applied in writing down values of stocks ; and 
the sum of £1,508 8s. has been reserved on account of bad and 
doubtful debts. A further sum of £1,000 has been added to the 
reserve for future в depreciation. After providing for the fore- 
going, the result as shown in the net revenue account is а credit 
balance of £8,891 17s. 6d. At meetings of shareholders held on 
May 12th and 30th, 1904, & resolution was passed reducing the 
capital of the company by £2 108. per share on each of the 23,564 
" B" shares of the company. This resolution was duly confirmed by 
the Court on July 26th. Effect has been given to if in the accouat 
as now presented. Ав а result of this writiog down of capital a 
debit balance of £3,589 14s. 7d. remained, and deducting this from* 
the balance of £8,891 17s. 6d. as mentioned above, leaves a credit 
balance of £5,302 2s. 11d. to be carried forward. Cost of estab- 
lishing the business, good will, &c., £443,451 8а, 1d., has been brought 
forward at the figures standing in the last balance-sheet. The free- 
hold and leasehold property, plant, machinery, and tools have also 
been brought forward at the value stated in the last balance-sheet, 
with the addition of the amount expended to June 30th, 1904, lese 
depreciation charged in net revenue account. There has been ex- 
pended on capital during the year ended June 30th, 1904, £1,029 7s. 
The shares of the Altrincham Electric Supply, Ltd., have been 
taken at par, as in previous years. The indebtedness of this com- 
pany has been reduced during the year by £1,466 10s. 14. Mr. 
E. B. Ellice-Clark retires in rotation, and offers himself for 
re-election.” | 

The meeting is to be held at Winchester House, E.C., on Monday 
next, 17th inst. 


Norwich Electric Tramways Co. 


THE report for the year ended June 30th last, to be presented at 
the meeting on 12th inst., states that the earnings show an increase 
over those of the previous year, traffic receipts having amounted to 
£34,720, against £33,516 in 1903. The result of the year’s working 
is a gross profit of £10,768, to which has to be added £201 interest 
received and £1,213 brought forward. Deductiug from this £2,640, 
being 4 per cent. interest to June 30th, 1904, on the outstanding 
mortgage debentures, and £1,012, which the directors have placed 
to reserve account, there remains a profit of £8,529. The directors 
recommend that a dividend of 3 per cent. be paid on the shares for 
the year, leaving £609 to be carried forward. The reserve will then 
stand at £3,197. The operating expenses for the year show an in- 
crease of £85. The number of passengers carried was 7,461,718, 
and the number of car-miles ran was 1,088,951. 


The eighth annual ordinary general meeting was held at 20, 
Bishopsgate Street, E.C.,on Wednesday, under the chairmanship of 
Baron E. B. d’Erlanger. 

The CHAIRMAN moved the adoption of the above report, and said 
it would be seen that satisfactory progress had been made for the 
year ending June 30th, 1904, and that the receipts had shown a 
satisfactory expansion, although the progress was not as rapid as 
they might desire. Still, taking into consideration the bad state of 
trade allover the country, and especially in the Eastern counties, 
it was satisfactory to know that their net income had exceeded the 
net income of the year before. It had allowed them to pay a 
dividend of 3 per cent. instead of a dividend of 24 per cent., and 
they hoped they would maintain that improvement in the future. 
They had put £1,200 to reserve fund, which now reached £3,100, 
some of which was invested in the business. They hoped, however, 
to get а strong reserve а from the businese, although some might 
be invested in the debentures of the company. 

The Hox. A. G. Baan D, M. P., seoonded the motion, and the 
report was carried. | 
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South Lancashire Electric Traction and Power Co. 


In Liverpool on the 7th inst., the Hon. Arthur Stanley, M.P., 
presided over the fourth ordinary general meeting of this 
company. 

The CuarnmMan moved the adoption of the report, and said they 
were asked to а resolution for the voluntary liquidation, so as 
_ to facilitate the reconstruction of the company, and to ensure that 
the interests of the creditors and shareholders would be looked 
after. Mr. Eshelby, of Harwood, Banner & Son, was selected to 
carry out the liquidation. The chairman proceeded to say that in 
the matter of interurban communication, the company were in the 
position of pioneers, and had the satisfaction of knowing they had 
conferred immense benefit on the neighbourhood, especially upon 
the working classes, by cheapening the means of transit. 

The Hon. Arthur Stanley, M.P., and Mr. C. E. Maples, were re- 
elected directors of the company, and Messrs. Chalmers, Wade and 
Оо. were re-elected auditors. 

The resolution approving of the balance-sheet to June 30th last, 
was carried, and at a subseauent extraordinary meeting, the resolu- 
tion for voluntary liquidation was carried. 


The following circular has just been issued : —“ We beg leave to 
inform you tbat by an order of the Palatine Court, dated July 6th, 
1904, we have been appointed receivers and managers of the under- 
taking of the South Lancashire Electric Traction and Power Co., 
Ltd. We enclose for your information the balance-sheet as at June 
30th last, and any furtber information with regard to the affairs of 
the company may be obtained by application to Mr. J. R. Salter, of 
this address, or to Mr. J. M. Henderson, of 2, Moorgate Street 
Buildings, London, Е.С. 

„The business is being continued by us, and all goods supplied 
and work done under our authority, will be paid for in theordinary 
course. 

Joint Receivers 
and Managers." 


“J. R. SALTER, 
“J. M. HENDBRSON 


Cuba Submarine Telegraph Co. 


Тив directors’ report for the half-year ending Jane 30th, 1904, to 


Be presented at the meeting to be held on 19th inst., reads as 
follows :— | 


The total receipts of the six months were £18,715 15s. 6d., while the expenses 
including the cost of the attempted repair of the Cienfuegos-Santiago 1875 
cable) amounted to £14,039 128. 9d., leaving a balance of £4,676 2s. 9d., to which 
has to be added £6,970 19s. 8d. brought forward from last account, giving a total 
of £11,647 28. 5d. to be dealt with. The dividend on the preference shares will 
absorb £8,000, and leave £8,647 2s. bd., out of which the directors recommend 
the payment of a dividend av the rate of 6 per cent. per annum on the ordinary 
shares, free of inoome-tax ; the balance, 
the current half-year. The payments to June 80th on account of the Cienfuegos- 
Bantiago new cable have been charged to the reserve fund, which now stands 
at £144,982 1s. The directors regret to report that the Cape Cruz - Santiago 
section of the Manzanillo-Santiago cable became interrupted on June 14th. 
The West India and Panama Telegraph Co.'s cable steamer Henry Holmes has 
been hired for the repair, and is now at work on the cable. This interruption 
accounts for the falling off in the receipte during June. The applications to 
the United States Government for payment of the claim for the cost of repairing 
the damage done to the cables during the Spanish-American war, and to the 
соо . for payment of the subsidy for the coast cables, are still 
unse А 


Official Announcements re Companies. 


Tum names of the undermentioned companies have been struck off 
the register :— | 


British & Foreign Tramways Co., Ltd. 

East Suffolk Tramways Co., Ltd. 

Eleoctro-Stannus Co., Ltd. 

Gramme's Magneto-Electric Co., Ltd. 

Kew, Richmond & Kingston Tramways Co., Lid. 
Madras Electric Tramways Co., Ltd. 

Swansea Tramways & Improvements Co., Ltd. 
Tramway Wheel Plant & General Foundry Co., Ltd. 


‘Indo-European Telegraph Co.—The directors have 
declared an interim dividend for the half-year ended June 30th 
last, at the rate of 5 per cent. per annum, free of income-tax, pay- 
able on and after November lat next. 


Anglo-American Telegraph Co,— After placing £5,000 
to the credit of the renewal fund, the board has resolved to declare 
an interim dividend for the quarter ending September 30th, 1904, 
of 12s 6d. per cent. on the ordinary stock, and £1 ба, per cent. on 
the preferred stock, less income-tax. 


STOCKS AND SHARES. 


Wednesday Evening, 
Adar it is a pleasant duty to have good Stock Exchange business 
to report. Notwithstanding the rise in the Betlin Bank Rate, with 
its instant corollary of talk as to an advance in the Bank of 
England minimum, the purely investment departments are nearly 
all steadily firm. Oonsols at first lost ground, and with them went 


4,647 28. 5d., being carried forward to 


the prices of their immediate following. More money will mani- 


festly be required before long by several heavy borrowers, and the 


developments in the Extreme East seem to hasten the time when 
Japan must want another big loan. But outside the circle of the more 
sensitive investment stocks the general tone, as already indicated, 


is good, and business begins to establish itself upon a much better 


basis of free buying and selling. How long it may last is a 
question best left to the future for decision, and we prefer to post- 
pone our prophecy until we know. 

While there has been a slight recession amongst some of the gilt- 
edged stocks of the electricity supply division, telegraph prior- 
charges have once more hardened. Both the Eastern and South 
African Telegraph Debentures have risen a point, and so has Direct 
West India 44 per cent. Debenture. Halifax and Bermudas Cable 
4% per cent. bonds are a similar sum higher, and the two latter 
appear to be well enough secured to make them good investments. 
Unhsppily, there is not much market iu either. 

Anglo-American Telegraph Deferred has dropped to 8}, and the 
dividend announcement ig decidedly disappointing, although it did 
not quotably effect the price of the Preferred and Ordinary stocks. 
It was thought that the company would certainly be able to declare a 
dividend of 15s. on the Ordinary, making 308. on the Preferred, but 
the actual figures are only 12s. 6d. and 25s. respectively. This 


means that the Preferred stock is still 10s. per cent. underpaid for 


the half-year, it having received 50s. instead of £3 in the last six 
months, There is also a 10s. fall in the price of Great Northern of 
Copenhagen shares, bringing them down to 29 middle. On the 


-other hand, Eastern Ordinary is somewhat better at 1344, and Sub- 


marines have added a point. 

Of Tramway descriptions, Buenos Ayres and Belgrano Ordinary 
stand out prominently in point of activity, and a fresh rise of 7s. 6d. 
has carried the price to 4. The good traffios, and the favour with 
which Argentine traction properties have lately come to be 
regarded, are the two principal reasons for the advance, added, of 
course, to the interim dividend and the outlook for the final dis- 
tribution. The “A” and "B" Preference remain at,5§ and 51 
respectively, while the First Debenture stock stands at 1063, and 
the Second Debenture at 1034. The Preference shares carry a 
G per cent. cumulative dividend, and the Debentures receive 5 per 
cent. interest. Quite possibly the rise in the Ordinary has been 
rather too rapid to stay. Anglo-Argentines, for once, present no 
change, and City of Buenos Ayres are 104. London United Pre- 
ference at 108, and the Debenture stock at 104, are both quiet, 
There is а small demand for London Road Car sbares, possibly 
stimulated by the appearance of a new type of electric 'bus that 


has just started running between Hammersmith and Oxford Street. . 


Brisbane Electric Preference are а shade firmer at 4;';, and Calcutta 
Tramways Debenture has been done at 1062. A { improvement in 


British Electric Traction Ordinary brings the price to 10, the per . 


value of the shares. British Westinghouse Preference аге 3, the 
Debenture stock 87%, and British Thomson-Houston Debenture 101. 
Auckland and Metropolitan Tramways Debentures are both 1 up at 
104 and 101. Urban Debenture at 101 is officially quoted for the 
first time this week. 

In the Railway market, Great Northern and Oity Preferred. are 
5s. up, to 54, and East London provided a diversion the other day, 
when rails were weak, by soaring to 5, business being marked åt 5j. 
Mersey stock sticks at 74, but as а long-shot, it might be worth 
attention. Districts have been weaker, and slipped back to 42 
whereas, by rising to 973, Metropolitans shook themselves free from 
the prevailing dulness, the Surplus Lands stock being 76. Under- 
ground profit-sharing notes changed hands at 982 on Tuesday. 

Metropolitan Electric Supply shares are not, of course, affected 
by the London County Council's loan to the Marylebone Borough 
Council of £1,415,000 for the purchase of the electric ligut under- 
taking. In fact, the Supply list as a whole is somewhat uninterest- 
ing from its lack of alterations. Bromptons fell { to 10}, and 
Charing Cross are 4 up at 82, the movements reflecting a few orders 
which have come to market. Kensington 4 per cent. Debenture 
lost a point at 1023. St. James's 34 per cent. Debenture stock is 
quoted at 994, and perhaps the paucity of supply of such securities 
may shortly be augmented by the appearance of another iu portant 
issue. The better report of the Edison & Swan Co. ba. duced 


no change in the price of the shares or prior stocks, but tiush First 


Debenture shed a point at 943. County of London hav: 1iten § to 
Ө, and Westminster Preference } to 64. 

Henley's Debenture and Callender's Debenture are both a little 
harder. No improvement has come to Willans & Robinson suares, 
Babcock & Wilcox maintain their prices, and, as regards Telephone 
issues, there is nothing of moment to report. The student of such 
matters will note with interest that in this week's offer of Cape 
Town 4 per cent. stock, one of the assets upon which the lcan is 
secured, figures as £224,440 for the electric light installation of that 
city, | 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


ШАМ, 
| — N Nos 1909500 ũ ůͤůUiu 5 
Ов, ee eo өе 
DE 5 % Debe, Nos. 1 to Red. - ae 
Anglo-American Telegraph és ae ee ee T 
Do. do. 6% Prei. ee ee ee ee ee 
Do. do. as Deferred ee ee ee ee ee 


Сын 6, Nos, 1 to 44,000 ee ee ec oe ee 


Do. do. Bterling 600 year i & Deb, Btock Вей, Ёк 


Cuba К i А ee 
Do. 10 % Pret. . . ee ee eo 
V ae T T А 

United . e ee ee LÀ ee 
Direct West India Cable, 44% Reg. De Ben, within Nos. 1 о 1,300, Red. 
Do. Pref. " EE 
Do. dort. Deb. Stock Red. 4. oes ies 
E ы, с h 0 о 
Do edb y Мол: Deke шы TIC. 
. u 
Globe Telegraph and ee oe 
Groat Northern Те y 
Bermudas e en Debe. e ger] 
Monte Video Telephone Co, Ltd., Oje... es 
» hone, „880 ee ee ee eo e 
Def, ‘Btock ee ee eo ee e 
Do. do. 6 % Oum. 1st Pref, .. se es T ee 
Do. ә 6 Cum. 9nd Pref. ee ee e .9 e 
Do. do. 5 % Non-cum. 8rd. Pref., 1$0 260,000 .. 5% 
Do, do. 83 Deb. Stock Red, ee [LJ ee ee 
Do. do. [| b. Steck Red. ee ae е 
Do. do. Prov. Certs., 85 % to be paid 
Oriental Delephone and Ellec, Nos. 1 to 171,604, fully paid А 
. o. do. 69% Cum. Pret. .. ° . 
Pacific and European Tel., 4 % . Debs., 1 to 1,000 se А 
В ee ee ee ee eo ee ee 
8 Cables e ee ee e ea ee ee 
United River Plate Telep э in T 
Do. 29, 44 Оза, Рт Pret., Nos, 1 to 40,000 as 
0. ee ee ee ee 
West African Telegraph, Shares ee К» 


West Coast of America, 1 to 80,000 and 68,001 to 68,002 


„ Debe., 1 01 guar. Bras, Bub, Tel, 

женеп eee 175 to 201,000. Ы ee T 

D» Debe. d and series, 1906 ee ee oe 
Do, do, Deb. Stock Red. . T ET ee 

West India and Panama Ts ph.. € s ee «е ёе 
Do. do. do. 6 96 Oum. 1st Pref. "s 
ре, do, 6 Cam, 2nd Pref, ee ee 
Vo, do. do, 6 % Debs., Nos. 1 to 1,808 oe 


British Aluminium 7 % Oum. Pref. . өө ee - eo 
Do. do. * A" 6 % Cum. Pref. ве E ee ès 
Do. do. 69 ist Бе Bock Red. е в А 

British on ee oe ee өө "1 
Do. do 6 Cum. Pr ret, ee 3 ee ee ee ee 
Do. do. b Perpetua! Dehenture Soc өө 
Do. do. 96 nd Deb. Stock Red. ee i ee ee 

Insuleted and H Cables ee ee ee ee ee 

Do. do. e 66 ee ee . 
Do. dio 1st Mort. Deb, Red... өө ee . 
qTBrowetit, Lindley 09 oe ee oe ee ee 

q Do. $ do. 6 25 ee ee ee 

Brush Electrica) Engineering, * ee ео 0 

Do. 29: Моп А T 
Do. Ж Ре. ве ee 
Do, E ENS. "T А 
Callender’s Cable ee А 
ро. до. до, 5 % Cum. Pret. ee ° ° ee 
Do. до. до. lst Mort. Deb. Stock Red, .. 
Oentral London Railway, B А oe T . ee 
Do, do. $a Pre pioak». ee ee oe ee 

Do. do. е Ф ee ee ee ee ee 

Оу and South London пастар ee oe oe eo oe ee 

Crompton & Co., Nos. 1 to 66, ee ee 

{ ооа ыч to 800 ot 4100, and 

Жанов & Swan United Hoc. Light, ^ A" shares #8 to 09,261 

ро, do, 84 M 
Do. do. 4 % Deb Бк tock Вей, 
Do. do. 10°. r Prov, orts, all рй 

Hleotrio Construction 1 to ec oe oe ee 
Do. do. 1 Oum PLE 1 $0 81,800 ee - К 
Do. 0. 4% P Ist Mort. Deb, Stock ве à 

General Electric Оо. » 5 . Pret., А T А 

Henleys( (w T) Telegra n^ fe On ~ „ыо 

8 0 е Pio. 0. ee е . [E e. 
ax oe К 
25 ort. Deb. Stock ee ee 

Indis-Bubber, Gutta-Percha & Telegraph Works ND du e 

Liverpool Overhead Rail Ord ei а сше, 

way, Ф Фе ee ee LE J se 

t Do. do. Pre et, £10 paid ee ee ee ee 

, Construction and Maintenance 
0. do. 4% Deb. Bás. Nos, i to 1,600 Red, 1906 
Waterloo & City Railway, Ord. Stock oe se ve 


| t Quotations on Liverpool Stoch Exchange. 
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90 96 
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90 & 


20 96 
si% 


Closing 
Quotations 
Oct. 6th 

98 —102 
Г. 5j 
50 — 58 
"MC 8 
2— ol 
170 —190 x 
935 — 96 x 
7— 8 
15 — 16 
7 — 8х4 
10 — 108” 
99 —101 
180 —195 
ST — 90 
106 —109 
124— 18 
106 —108 
100 —108 
= 11 
29 — 80 
99 —101 
44 — T 
104 —106 
92 — 94 
12 — 14 
55 
97 — 
101 —106 
67 — 
ti- 1 
"uo n 
u — 
108 —106 
6 — 7 A 
el — 100 
194— 18 
101 —104 
01 = 
d- | 
100 —108 
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Quotations 
Oct. 12th. 
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101— 1 


A 
M — 98 
0 iit 
115 —118 
94 — 97 
— 6 
— 6 
101 —104 
DLL 
1— 1 
98 — 96 
10 — 15 
Б — 
102 —106 
81 — 90 
100 —103 
79 — 81 
41 — 49 
1— 2 
90 — 95 
1— 42 
T — 83 
"nn 
з af 
i4 
91 — 96 
loj - 114 
8—15 
19 — 20 
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4 From Manchester Share List, 


Bank rate of discount 3 per cent. (April 91st 1904). 
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аг NAMB, 
20,000 | Brompton & Kensington Ки Light Sup., Ord., 1 to 90,000 
20,000 Do. 7% Oum. Pref. 
2905 Central E ieosrio 4 tean 4 ж Guar, Deb. Sob: vs Р Sa 
posting обв ап u es << 
10.0 Do. 40. Olty U NM Me Ý Оша. Pret 
А n 
405 Do. do. MM : ixi 
0. tock Red. LE J es ee 
44,486 |*Chelsea Hleotricity Supply, Bra: „% „„ we 
180, 000 Do. do. Deb. Stock Red. ee ee ee 
90,505 | City “онн теч ting, Py 001— 110,606 os 
460, 0003 : — 5.4 Deb Stock’ Serig. Mes. at 115) all paid .. 
800,000 à 4495 2nd Deb. cleri eng E ss 
40,000 | County of London o Lighting, Ord. 1 
30,000 : à do, 6 % Pret., 40, 00100, 000. 
9001 Do. do. Deb. Stock % „ тае 
,000 Do. do. 2nd Deb. Stock ee ee e» 
70,000 | Edmundson's Electric Corporation, Ord. Shares vs T 
70,000 Do. TA 6 Сош. Pref, ee ee 
7 Do. ый - 1s$ Mort. Deb. Stock 
, Enighiabridge 
90,000 do. 4 Debenture Stock 
ptm London Electric Supply Corporation, Limited, Ord > T xe 
, do. 
950,000: Do. do. do. 4 % 1st Mort. d. Stock Red 
100,000 | Metropolitan Ellectrio Supply, 1 to 100,000 . . А 
71,106 Do. do. 43% Cum. Pref. 1—71,106, £8 paid 
290, Do, do, lst Mort. Deb. Stock .. 
90,0003 Do. do. Mort. Deb. о Red 
0. | Notting Hill EJectrio "Len is oe 
59,000 Do. 4% 1st Mort. ri. Deb. we ee 
00 Bt. James’ and Pall Mail Electric Light, Ord fac 5g 
Do. do. do. 14 Pref. 20,081 to 40,080 
160,000 | И o. E. tock 
13,000 | Smithfield Markets Electrio Sopp Л " ка 
60,000 do. 0. E 96 Deb. Stock .. 
65,000 | South London Eleotricity B8anpply. Ord. МЯ «s 
100,000 | South Metropolitan Electrio Light and Power (Ord. . is 
60,000 (Late Blackheath and Greenwich 7 96 Pref. .. ny 
100,000 Dist. E.L. L.Co) 44% 18% Deb. Stock 
үзө Urban товоо Bupply, Ord 97 sè Pi e ee е 
210,000 Westminster meets Supp y, Ord. ee. tee 
8.141 Do. Б q Cum. Pret. н 
E Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS. Wednesday, October 12th 
. CHEMICALS, &0. . FF METALS, Ko. (continued), rica Dea AF Ins: 
в Acid, Hyüroobiorie . per owt. 6j- РА g Copper Sheet eo о. per ton £8 inc. 
а „ Nitrio.. We; ев os ре? оті, 99/- “a f „ Rod. а гаф .. per ton 414 £8 inc. 
а „ Orxalic.. T T ee рег owt, ва. oe € „  (Electrolytio) Bars . per ton £64 £3 inc. 
а „ Sulphurio .. .. ... per owt, 6/6 m 9 n " Sheets .. per ton ££0 £2 inc. 
" 2 Ammonis Mar per owt, 49/- ya © n " Rod per ton £74 £25 ino. 
uriate (crystal) per ton #88 10 T е, " H.C, Wire per lb. 83d, 1d. ino. 
90 99 ee ee eo per ton Pr ee / Ebonite Rod ee eo ee per Ib, 58 @e 
a Bleaching powder es рет ton 10 b сз / $ . - . per ld. - лад 
в Bisulphide of Carbon .. per ton £15 ee п German Silver Wire .. per lb. 1/6 — 
в Borar.. as - T per ton 818. T h Gutta-percha fine .. ae .. Per 1d. ET 
a Bensole (90%) . .. per cal. y- ae h India-rubber, Para fne .. .. per lb. 4,9 to 4/10 1d. inc. 
а „ (560909) .. .. .. per gal, 5786 е $ Iron, Charcoal Sheets .. per ton К 
в Lead. Sulphate .. " per | 219 si € , Pig (Cleveland warranta) ton 48/1 24d. inc. 
a Nitrate oe ee per ton 225 #5 deo. © 5 CC Der ion From 411 „ 
8 „ White Sugar: per ton #81 ar í , Зогар, heavy . per ton 47/6 to 60. ve 
Н 8. oe . ee жы EL ae м ee | 4 Т] Wire, galvanised No. 8 ee per ton ( аре 1/8to 8/6 
a Маруф, Solvent (ix, а 160 С), per fal. 6/6 үз s Lead, English Ingo .. .. per en | [541,99] | | ec. 
в 1 j ee per ва, ee б 39 » Bheet ee ee per ton s 11 178. ва. - of 
& 92 Caustic (75/5096)... ee per ton £94 ee m Manganin Wire No. 38 ee ee per lb. 8/- oe 
@ Bhellac ee ee ee eo per owt, 910/- ee б Mercury ee ee ee Фе per bot. 21 15 ee 
a Sulphate of Magnesia .. .. per ton #4 10 - 4 Mioa (in original cases) small .. Ib. 6d. to Ч 
в Sulphur, Suhlimed ео per ton 46 10 ео d " es et m um Ber Ib. 9/6 to 4/- eo 
a T oe .. per ton 45 10 се i " e .. per lb, to 8/6 oe 
Qa »- А T ee рег ton 45 T РР Bronse, plain per lb, 1 to - ee 
в Boda. Caustic (white 10%) ee per ton £10 15 T Г » O bars & per lb. 1/- to ee 
a n Сезне „ aS рес оп Яа. m x „ н &sheet per Ib. тюш T 
в p ichromate, oe ee per : ee o Platinum • ee per OR, | ee 
| - € Silicium Bronze Wire per Ib. 9d. to 11d, oe 
4 Steel, Magnet, aoc'd'g to desc p'n per ton 258 ee 
METALS, &о. | ,» [1] in bars ee ee 215 to £40 өө 
b Aluminium in ton lots .. рег ton 4100 - в Tin, Blok. «+ per ton | £181to £150 | 41 inc. 
b 59, ton lots ee per ton £168 ee 8: 99 Foil @e ee oe eo per lb. 1% ў oe 
b ' Sheet, in ton . рег ton 4166 vs ^ Wire, Nos. 19016 .. . per lb. 18 Id. ino. 
b Babblit's metal in ... . Per on | 44804180 є te Anti-friotion Metale— | 
е Brass (rolled 2 t0 199 basis per lb. " White Ant brand per ton | 243 to 263 eT 
» (brased) . per Ib, еза. ino і Yarns, 2108 Grey Cotton, on sp yer Ib. 8а. 26 
си (solid drawn). , ee per lb. 14d. inc. „„ 6G lea. Flax. .. per lb. А НЕ 
e 99 W basis.. ee ae per Id. d. 0 inc. } 97 8 р! 10 Ide. Russian ee per Ib. LJ ee 
с Copper Tubes (brazed) - ee per lb. А ino. | » 1 . Russian, single .. рег lb. А ès 
с, » (solid drawn) .. per lb. А ino. j 180 Ibe. Jute rove . per ton 11 «6 
е Со Bars (beat "E per ton 4 inc. + 7inc. Rh Vieille Mantagre bre  vev ton £95 LK 
gett a oe ed by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; е Thos. Bolton & Bons., Ltd.; d Е. Wiggins & Bons. ; « Frederick 


Co. , 7 dia- Rubber, G. P. and Teleg. Works Co., Ltd. James & Shakspeare; h Edward Till & Co.; 4 Bolling & Lowe; j Walter Н. Hindley and 
Co., Ltd.; & Morris Ashby, Lid.; т m W. T. Glover & Co., Lid.; ~ P' Ormiston & Bons; o Johnson, Matthey & Oo., Lád.; p Th р The Phosphor Bronse Go., 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 


; Week | Receipts for | No. Miles Week | Receipts for | No. Miles 
Locality, ending | the week. | wks. Total to date. | open. Locality. ending the week. | wks. Total to date, open. 
£ £* £ £* aan £ £* £ &* bd 
Bath ee ee ee (X) 5 676 — 41 26.011 — ] — Ps East Ham ee @e ” 10 665 -— 2 27 20,984 + 1,414 i == 
Birmingham " „ 8| 6,626 | +218 | 41 | 220,501 | 4 11,906 — ja | Glasgow . | „ 8 | 14,737 | 4648 | 19 271,911 | +15,561 | 714 |+ 
Blackburn , 7! 957 | +10 27,532 | + 9,817 — |°! Halifax (9 weeks). „ 5 | 2,690 | + 81127 | 48,006 | + 8,416 38 |+1 
Blackpool .. SN » 6 8&7) | 4209 89,093 | + 5,518 — [5 | Huddersfield 1l » 8] 1,949 | — 8131 88,934 + 20:1; 98 | — 
н -—Fleetw'd| „ 8| 459 | + 80/14 | 18583| + 180 71 — ( Hull. „ 8| 2091 | «198 | 27 | 50,448 | + 7,609| 18 72 
» —Lytham [I 6 818 mM 11 49 19,786 + 1,991 1 = & Ilkeston ve [I] 6 185 — 21 4,011 — 8:5 — 
Bolton .. », 2| 849 | — 98 27 | 512241 + 95 | — [ә Ipswich Pa n н ^8 445 — | 47 | 14,747 — 1 — 
Bournemouth » 5| 1,060 | + 87 82,829 — 103 | — 8 Isle of Thanet ..| „ 8 481 | + 6 | 40 | 81,958 | + 1,690 - 
Bradford s Ж „ 1] 4,688 | 4943 | 96 125,872 422,588 50 — |д| Leeds.. ee „| oo 8] 5/41 | +818 | 27 | 167,400 | +10,065 +0 
Brighton vs » 9 068 | +111 | — 80,613 — 9 |— 8 Liverpool .. Sep. 24 | 10.684 | —8&8 | 89 | 401,803 7 12.214 108 | — 
Bristol Р . „ 7| 5180 7167 — — — 98 | — 8 London C. G. ..| Осі. 1 | 18,642 [+2725 | 26 339,299 7 70, 489 ni + 
: Devonport Sep. 30 525 | — 99 21,190 | + 8,816 | 5 | — [E Manchester „| » 8 | 12,864 | +649 | 27 | 389,926 | + 18,981 [1874 |+ 
б Dudley 8to'rb'ge „ 90 962 | + 47 | 89 84,628 | + 1,891 1 — |S|Newcastle .. ..| » 8 | 8,694 | -141 | — — — 17 — 
; Gatesh head „ 90| 1,010 | + 49 | 89 85,623 | + 1,546 | 105 |+ 8 | Portsmouth » 8| 1,783 | + 49 | — 59,669 | + 4,848 | 144 | — 
Oldham—Ashton » 80 554 | — 41 89 21,669 | — 988 b | = Sheffield vs | » 9| 4.622 | 4290 | 28 133.268 + 2,939 | 84 711 
: Potteries .. „ 80| 1,774 | + 37 | 89 | 66,803 + 5,276 %8 | — |Z| Southampton ..| „ 6| 99 |—19|27 | 28,072 | — 1.918 9 | — 
É South Staffs. » 80 729 | —887 b 80,117 | — 5,871 | 214 | 23 Е Southend-on-Sea ..| „ 5 815 | + 19 | 27 11,618 | + 1,240; 84 — 
Swansea .. " » 90 645 | + 11 | 89 21,645 | + 1,010 — Sunderland .. .| 4, 2| 1,816 | — 2 | 27 86,417 | + 91 1+1 
«< Wolverham » 80 880 | — 22 | 89 15,468 | — 39 | 103 [+8 A стах s „| э, б 866 | + 29 | 10 16,841 | + 2,614 | 89 |4-*4 
м Yorks, Woo Dist, „ 90 493 | — 8 89 23,475 | + 8,721; 6 | — st Ham .. e| » 9| 1088 — | 82 29,477 — 9°58] — 
© Miscellaneous Р » 30 | 8,833 — 89 | 146,141 — — |— |B| Wolverhampton ,, 5 729 | +254 | — — — 95 | — 
Burnley Oct. 8 | 1,140 | 4814 | — — +23 б Cen. London Eos » 8] $751 | 4947 | 14 83,771 | — 6581 6 | = 
Burton-on-Trent ae »» 9 868 — 47 274 10,146 oe Ё — ^ pur & 8. Іор. . ө 9 %,268 + 19 15 86,210 =p 1,112 — 
өө ae ” 1 9,065 — 8 26 4 66,198 + 1,869 1 + Da Lucan » . 1 — 14 14 2,018 — — 
Chatha & District » 9 698 | + 4 | 40 98,915 | + 9,148 | BSR | = G. N. and na y l, » 81.177 — | 24 82,940 — - 
Сотк ee ee ee [T] 6 606 — 54 | 40 19 027 — 2,448 989 -— L'pool Overh ly. 90 9 1,604 — 68 15 24 616 = 923 +43 
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ELECTRICAL LAW IN THE COLONIES AND 
INDIA. | 


[FROM осв LEGAL CONTRIBUTOR. ] 


(Continued jrom page 599.) 


VII. Indta.—The supply of electricity for traction or any 
‘other purpose in India is regulated by the Indian Electricity 
Act (III. of 1903). That statute is divided into parts 
which are entitled as follows :—(1) Preliminary ; (2) supply 
of energy to the public; (3) restrictions on use of energy 
not supplied under Part (2); (4) general. It conclndes 
with a lengthy schedule which embodies many of the clauses 
comprised in the Electric Lighting (Clauses) Act of 1899. 


The Act extends to the whole of British India, inclusive 


ef British Baluchistan and the Lantbal Parganas, and comes 
into force on such date as the Governor-General in Council 
may direct by notification in the Gazelle of India. The 
following is an epitome of Part 2, which regulates the 

Supply of Energy to the Public.—It is provided (by 
Sec. 3) that No person shall supply energy for electric 
traction, or to the public for any purpose, except under and 
in accordance with the terms and conditions of a licence 
granted by the Local Government under this Part.” To this 
rule there is an exception which prevents the section apply- 
ing to any railway or tramway which is subject to the provi- 
sions of the Indian Railways Act, 1890. If any dispute 
arises as to whether energy is, or is not, to be supplied for 
electrical traction, or to the public for any purpose within 
the meaning of this section, the matter is referred to the 
Local Government, whose decision is final. 

With reference to this Section, it should be observed in 
passing that there is an essential difference between the law 
ef electric lighting in India and that which prevails in 
England. | s 

In England it is competent for any person to supply elec- 
tricity to the public without Parliamentary or other sanction ; 
a provisional order merely confers exceptional rights and 
privileges. In Iudia, however, it seems that energy in this 
form cannot be supplied except under license (as to supply 
under Part 3, see Post). | 

Grant and Revocation of Licenses.—This is regulated by 
Sec. 4. The Local Government may grant licent es to supply 
energy for any purpose in any specified area, and may also 
permit cables to be laid upon certain terms, of which the 
following is the substance. Before granting the license thev 
are to take the sense of every local authority concerned, and 
to give proper effect to any objections which may be lodged 
by such local authority. The application for the license 
must be published and advertised in such manner as the 
Governor-general in Council sball direct. No application 
for a license shall be made by a local authority, except in 
pursuance of a resolution passed at a meeting of such 
authority held after one month’s previous notice of such 
meeting has been given. A license granted by the Local 
Government may prescribe the terms and limits under which 
а supply shall be compulsory or permissive, and may pre- 
ecribe the limita of prices. The grant of a license in 
a particular area shall not hinder. or restrict the 
grant of another license to another person within the same 
area of supply for a like purpose, and a license may be 
revoked in any of the following cases, «infer alias :— (a) Where 
the licensee makes default in doing anything required to be 
done by him; (b) where the licensee breaks any terms of 
the license, the breach of which renders it liable to be 
revoked ; (c) where the licensee, not being a local authority, 
fails within a period of six months after the date of his 
license to show to the satisfaction of the Local Government 


that he is in a position fully and efficiently to discharge the 


duties and obligations imposed on him by his license, or fails 
to make the deposit or furnish the security required by his 
license; (d) where the licensee is insolvent; (e) where the 
licensee, not being a local authority, shows to the satisfaction 
of the Local Government that the undertaking cannot be 
carried on at a profit. | 
Provision is also made for the revocation of a license if 
the licensee desires it, and has obtained the consent of the 
local authority. Instead of revoking а license outright, 


the Local Government may also permit to remain in force 
for a limited time subject to special condition. 

When the license of a licensee (not being a local authority) 
is revoked, the Local Government are empowered (by Sec. 5) 
to serve а notice of such revocation upon the licensee. Any 
local authority may then, with the permission of the Locel 
Government, purchase the undertaking or such part thereof 
as is carried on within their area. The price is to be deter- 
mined (in case of difference) by arbitration. It is to be 
fixed according to the principles which are analogous to thore 
laid down in the English Electric Lighting Act, 1888, Sec. 2, 
by which a local authority is empowered to purchase an elec- 
tric light undertaking after the lapse of a number of years. 
The value of the lands, buildings, machinery, &c., is to be 
the fair market value at the time of working, regard being 
had to their state of repair, and to the fact that they are in 
such a condition as to be fit for immediate working. There 
is no compensation, however, for compulsory purchase or 
loss of goodwill. 

^ If the local authority do not elect to purchase, tbe Local 
Government may (by Sub-sec. (c)) sell the undertaking to 
another person, or (by Sub-sec. (d)) purchase it themeelves. 

When the license of a local authority is revoked, the Local 
Government may forthwith cause the works to be removed, 
and the streets to be reinstated, the cost of such works to be 
charged to the licensee. | 

Compulsory Purchase.—Sec. 7 provides for compulsory 
purchase of an undertaking by the local authority after the 
expiration of 42 years from the date of the license. The 
terms of purchase sre practically identical with those set 
out in Sec. 2 of the Electric Lighting Act, 1888. If the 
local authority do not elect to purchase, the Local Govern- 
ment may purchase the undertaking or any part thereof. | 
There is also a useful provision to the effect that if the local 
authority merely elect to purchase that portion of the under- · 
taking which is within their area, the Local Government 
may purchase the remainder. (Sub-rec. 3.) Twelve 
months’ notice in writing must be given by the local autho- 
rity of their intention to exercise the power of compulsory 
purchase. They are not, however, bound to exercise such 
right, but may enter into a working agreement with the 
licensee. | 

A licensee must not, without the consent of the Local 
Government, purchase or associate himself with other licensed 
undertakings, or transfer his undertaking to any other person. 
Any agreement to this effect made without such consent 
shall be void. 

Varying the Terms of Purchase.—Sec. 10 embodies а prin- - 
ciple which we should be glad to кее more frequently intro- 
duced. It is there provided that notwithstanding the pro- 
visions already considered with regard to compulsory purchase, 
the Local Government may, with the sanction of the 
Governor-General in Council, vary the terms upon which a 
licensee shall be bound to sell his undertaking. 

Annual Accounts,—Every licensee must render accounts 
relating to his undertaking to the Local Government. 

Opening and Breaking-up of Streels, &c.—Sec, 12 pro- 
vides that any licensee may, subject to the terms and con- 
ditions of his license (а) open and break up the soil and 
pavement of any street, railway, or tramway within the area 
of supply; (ö) open and break up any sewer, drain, &c., 
under such street, &c. ; (c) lay down and place within the 
area of supply eltctric supply lines and other works; (d) 
repair, alter, or remove the ваше; and (e) do all other acts 
necessary for the due supply of energy within the area of 
supply. | | - 

The special provisions relating to the execution of works 
which provide for the giving of notices to local authorities 
аге so very similar to English provisions that they need not 
be referred to in particular. 

Aerial Lines.—Sec. 17 makes special provision for the 
erection of aerial lines. It provides that Nothing in 
this part shall be deemed to authorise or empower a licensee 
to place any aerial line along or across any street unless and 
until the Local Government, after consultiug the local 
authority, has communicated to him а general approval, in 
writip g, of the methods of construction which he proposes to 
adopt.” ` - 

Compensation for Damage.—Sec, 18 provides that a 
licensee shall, in exercise of any of the powers conferred 
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under this Act, cause as little damage, detriment, and incon- 
venience as may be, and shall make full compensation for 
any damage caused by him or by anyone employed by him. 
Differences under the section are to be referred to arbi- 
tration. 

The remaining provisions of Part II. of this Act appear 
to embody many of the important principles laid down in 
the English Electric Lighting Acts. Sec. 19 gives power 
to the licensee to enter the premises of a consumer in order 
to inspect apparatus; Sec. 20 places certain restrictions on 
the power of the licensee to control or interfere with the 
use of energy (see Sec. 18 of the Electric Lighting Act, 
1882) ; Secs. 21 and 23 make it obligatory upon the licensee 
to supply every consumer with energy, and without any 
undue preference ; while Sec. 22 provides for & maximum, 
which must not be exceeded by the consumer. The supply 
may be cut off if the consumer omits to pay the lawful 
charges of the licensee (Sec. 24). 
Act relating to meters are very similar to those with which 
we are familiar in this country. 


Part 3.—Restrictions on Use of Energy not supplied | 


under Part 2.—Sec. 31 provides that no person shall for 
any purpose, or in any place in which one hundred or more 
persons are likely ordinarily to be assembled, or which is a 
factory within the meaning of the Indian Factories Act, 
1881, use energy which is not supplied to him under Part 2, 
without giving not less than seven clear days’ notice in 
writing of his intention to the District Magistrate, or, in a 
Presidency town, to the Commissioner of Police, and com- 
plying with such rules as may be made in their behalf under 
Sec. 38. The Local Government may, however, exempt 
from this order any person using energy on premises upon 
or in connection with which it is generated. 

Rules and  Regulations.—By Sec. 88, the Governor- 
General in Council may for the whole or any part of British 
India, &nd each Local Government, with the previous 


eanttion of the Governor-General in Council, may, for the 


whole or any part of the province, make rules to regulate the 
generation, supply and use of energy, and generally to carry 
out the purposes and objects of this Act. 


English Board of Trade. 

Sec. 39 provides for penalties which may be exacted from 
those who dishonestly abstract electricity, maliciously cause 
energy to be wasted or diverted, or otherwise contravene the 
provisions of.the Act. 

This Act has the effect of repealing the Electricity Act, 
1887, the Calcutta Electric Lighting Act, 1895, and the 
Howrah Bridge Electric Lighting Act, 1902, but it does not 
affect the terms of any license which has been granted or of any 
agreement which has been made by or with the sanction of 
the Government for the supply or use of electricity before 
the commencement of the Act. 

The schedule to the Act, the terms of which are deemed 
to be incorporated with every license, follows closely upon 
the lines of the Schedule to the Electric Lighting (Clausen) 
Act, 1899, and provides rules for (а) Security and accounts; 
(5) Nature and mode of supply; (c) Compulsory works; (d) 
Charges; (e) Testing and inspection; (F) Plans; (g) Addi- 
tional notice of certain works. 

VIII. Jamaica. — The supply of electricity in Jamaica is 
controlled by a law which was passed in 1890 sub. fil. The 
Electric Lighting Law, 1890.“ This measure seems to be 
founded on the English Electric Lighting Acts. It pro- 
vides (by Clause 2) that the Governor in Privy Council 
may from time tb time license any local authority as defined 
by the law, or апу company or person, to supply electricity 
under this law for any public or private purposes within any 
area, subject to certain provisions. The local authority 
шеапв the parochial board of the parish within which the 
license is sought to be obtained. The consent of every local 
authority having jurisdiction within the area or any part of 
the area within which the supply is licensed to be furnished 
is required as a condition precedent to the application for a 
license. Тһе local authority are authorised to give such 
consent subject to the approval of the Governor in Council. 
In addition to the bye-laws which the Governor may make 
for the purpose of carrying the Act into effect and securing 
the safety of the publie, the local authority may make bye- 
laws and provide penalties for their breach. 


The provisions of the 


The powers here 
conferred are very similar to those now exercised by the 


There is a provision for compulsory purchase of an under- 


Ld 


taking by a local authority upon terms precisely similar to : 


those of the Electric Lighting Act, 1888. 

IX. Natal.—There does not seem to be any public Act in 
force in Natal which authorises or regulates the supply of 
electricity. In 1902, however, an Act was passed entitled 
“The Durban County Tramways, Lighting, and Electric 
Current Supply Act." The greater part of this Act, of 
course, relates to the establishment, of an electric tramway, 


and is, therefore, somewhat outside the scope of this article, 


but reference may be made to other provisions which show 
the trend of legislation in the Colony anent the supply of 
electricity for light and power. | 

By Sec. 4 the promoters are “ authorised and empowered, 
subject to such termsas may be imposed by the Government 
in the contract referred to in Sec. 5 hereof (vide infra) to 
construct, carry on, complete, and maintain the said tram- 
ways and to erect standards, posts, supporta, or other requisite 
appliances, whether above or below the surface of the ground, 
for wires or cables, for transmitting electric current for the 


purposes of the said tramway, or for the purpose of supplying 


the same for lighting and other purposes to the owners or 
occupiers of lands adjacent or near to the said tramway, and 
to transmit and supply the same for the purposes aforesaid 
and elsewhere in the County of Durban, according to the 


powers, rules, orders and directions hereinafter set forth and 


expressed for that purpose." 


By Sec. 5:— The promoters and the Government of 


Natal are hereby authorised to contract with each other for 


the purpose of the promoters acquiring from the Govern- 


ment atoresaid, whether by way of letting, hiring, or grant- 


ing, and upon such terms as may be mutually agreed upon, 


the following righta :— | 

4 (a) The right of constructing the said tramway aforesaid 
along the hereinafter mentioned public roads, and the right 
of working the same. | 

* (b) Tue right of erecting or constructing and working 
standards, poste, supports, or other adequate appliances, 
whether above or below the surface of the ground, for wires 
or cables on and along the hereinafter mentioned -public 
roads, for the purpose of transmitting or carrying electric 
current, together with the right of working or transmitting 
along such wires or cables electric current for lighting or 
other purposes." 

It is provided by Sec. 17 that ** subject to the acquisition 
of powers from the said Government in terms of the Act, 
the promoters shall have the right to contract with the 
owners or occupiers of land in the County of Durban for 
the supplying of electric current, and to charge and demand 
from any such person or persons so contracting, rates and 


charges not exceeding those set forth in the schedule to the 


Act. Provided that the Governor in Council shall have the 


power from time to time to revise, and, if necessary, reduce 


Buch rates and charges.“ 
‘ (To be continued.) 


` 


SIMPLE STORIES. 
By “ INNOCENS.” 


Tue Cure? WHO Woutp Get ON, 


THERE was a Chief of a lighting station whose life was a 
sore affliction unto him for that he did not get on. And he 
thought within himself saying, What now shall I do? 
For I have attended the meetings of the Institution, yet 
cannot I find the courage to speak thereat. Likewire have 
ljoined myself unto that other Institution, the Institution 
of Municipal Engineers, and have revelled at their beanfeasts. 
Yet lo, nothing seems to come of it, and my spirit is vexed 
within me." 

And as he thought, behold, a light came unto him, aud he 
smote himself upon the knee, and said, This, now, will I 
do! I will send a learned article unto the Technical Press, 
and inscribe проп it my name, Yea, with my full signature 
will I sign it! Haply, of they which see mine article one 
having a job in his pocket may read the thing and be іш: 
pressed. 
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He went, therefore, within his study and shut his door. 
Of all the books he had he made an heap, and he scattered 
the pages of his periodicals as the wind scattered the snow- 
flakes in the time of winter, to the end that he might find a 
Subject. Yet lo, of all the Subjects under heaven there was 
not one which bad not aforetime been enlarged upon. 

Then was the Chief sore distressed, and wept, saying : 
* Woe is me, for I am even as other men, and my work as 
other work, and my station as other stations.” But when 
he had cried for a season bis spirit returned unto him, and 
he said, “This will I do! I will not write a learned 
article, but I will even write piffle, and verily I will get up 
8 correspondence upon it." | 

Therefore he wrote an article which was piffle, and got it 
accepted, for that the Editor was hard up for padding, and 
all men seeing it said: “ What the deuce doth this man 
suffer from? 

But the Chief went privily unto a friend, the friend of his 
bosom, and said: **Lo, I have written an article in the 
Technical Press, and it is rot. Now, therefore, I pray thee, 
be a friend unto me, and slate that which I have written. 
Spare me not, for I swear unto thee that I will not proceed 
against thee for slander. Far better is it to gain an evil 
and a stinking reputation than none at all.“ 

And his friend said unto him : ** Verily, I have seen thine 
article, and, lo, it is drivel! Yet have I held my peace for 
that thou art my friend. But since thou entreatest me, lo, 
I will chastise thee as Шу father and thy mother chastised 
thee in the days of thy youth.” And the Chief said: “ It 
is well. Only publish not thy name, but call thyself * Ajax,' 
that I may know thee.” 

When, therefore, the next issue of that journal came forth, 
all men were amazed. For there was in the Correspondence" 
Columns a letter that did scorch the paper for that it was so 
hot. Yea, the Editor was loath to publish it until he had 
looked up the law of libel. And when the chief saw it, he 
chuckled, yet went forth straightway and sought out another 
friend, and looked exceedingly sorrowful, saying: © Seeet 
thou what this bounder ‘ Ajax’ gayeth of me? If thou be 
my friend, arise and help me, for the battle goeth against 
те!” 

And the friend looked, and was wrath, and said : ** Leave 
thou this matter unto me! Lo, I will crush him! Lo, 
I will pulverise him! Lo, I will smite him во that one 
stone remaineth not upon another!" This said he for 
that he was excited, and mixed his metaphors. And the 
Chief said. Be it во! I leave my case in thy hands. Yet 
use not thine own name, for the other fellow is anonymous, 
but sign thyself * Amicus,’ that I may know thee." 

And there appeared in the pages of that journal the 
epistle of Amicus, a part whereof magnified the article of 
the Chief, and a part defended his character, and a part 
blackguarded Ajax. And men, beholding it, rejoiced, saying, 
* Verily, this is а crap!“ 

And it was so. For Ajax heated his furnaces seven times 
hotter, and produced an epistle that was incandescent, to 
which Amicus replied with coruscations of intense brilliance, 
во that all men said, This will end in the Law Courts!“ 
And they looked up the back numbers of the journal for the 
article of the Chief, to see what the row was about ; and 
because they could not urderstand it, they imagined the 
article to be clever. And the fame of the Chief waxed 
exceeding great. | 

But it came to pass that Amicus took a journey, even 
unto the West-end, and sate himself in an hostelry, the 
hostelry which is called the Café d’Asia. And as he sat, 
behold, he saw a friend of his drinking strange drinks, and 
he said unto him, What dost thou here?“ And the man 
answered him, “ Verily, I am looking after a young protégé 
who is unused to tbis sort of thing, that he fall not into 
temptat'on. But what dost thou here?" And Amicus 
said, ** Verily, I am also befriending а young man.” And 
his friend said, Where is this youth?“ 
" And where is thy friend? 
other and laughed. 

And Amicus said, * Lo, I am in trouble, for I wrote in 
the Technical Press a letter defending a friend of mine from 
the wanton attack of a villain named Ajax, and J am like to 
appear in the Law Courts.“ 

And his friend was astonished thereat, and said, Art 


And Amicus said, 
And they looked at each 


thou Amicus? Come and refresh thyself.” And when they 
had refreshed, he spake again, saying, “ Lo, I am Ajax! 
For that friend of whom thou speakest asked me to attack 
him. Now, therefore, I will instruct my lawyer that he stay 
proceedings. And Amicus took him by the hand, saying, 
* And what now shall we do to our friend ? " 

And, lo! At that moment the Chief also entered, but 
when he saw his friends clasping the hand of one another 
the fashion of his face changed, and he sought to depart. 
But his friends caught hold of his garment, saying, Tarry 
a little, for we have somewhat to вау unto thee!” 

And the last state of that man was worse than the first. 


CHIMNEY ACTION. 


By W. H. BOOTH. 


Еовміл, ж for chimneys frequently offer evidence that the 
framer of the formula, or the man who tore it from its context 
and nailed it down in the pages of a pocket-bcok, did not 
realise facts. Such items as horse-power or nominal horse- 
power of a chimney, or as an item in a chimney formulas, 
are very much out of place. To speak of the horse-power 
of а chimuey, is, to put it mildly, somewhat ambiguous. 
Does it refer to the power of the engine driven by steam 
from the boilers served by the chimney ? We believe it is 
во intended. But it might refer to the actual power de- 
veloped by the chimney as а heat engine, for such a chimney 
really is. It is an engine which serves to lift from fifteen to 
fifty times the weight of fuel burned to a height measured 
between the grate surface and the chimney top, and the 
motive power is heat. To render the matter clear, a given 
case may be assumed of a chimney carrying off 20 lbs. of 
flue gas for each lb. of coal burned. The calorific capacity 
of the coal will be assumed at 14,220 B.T.U. The chimney 
temperature is, let it be assumed, 360°, or, say, 300° above 
the external temperature. The specific heat of flue gases 
may be approximated very closely at 0:237. Then the heat 
units escaping at the chimney are 20 x 300 x ‘237 = 
1,422 B.T.U. This is just one-tenth of the beat value of 
the coal. An ordinary boiler, with 40 sq. ft. of grate, and 
burning 20 lb. of coal per sq. ft. of grate area per hour, 
thus turns into the chimney 1,137,600 heat units per hour, 
representing, if it could all be turned into work, 448 Н.Р., 
or about 30 н.р. if used by а fair engine. But 
the horse-power of a first-rate engine using the steam 
generated by the boiler would be fully 400 to 600 on a steady 
load, and, if equally well applied, the chimney heat wou'd 
represent the tenth of this, or 40 to 60 H. P. 
Now, what is really done by the chimney? Let it be 
arsumed to.be 250 ft. high. The hourly escape of gas is 
16,000 lbs., and the foot-1bs. of duty 66,666 per minute, or, 
вау, 2 H.P. The efficiency of this particular chimney would 
thus appear to be very low, only 0:05 to 0:075. The final 
energy of movement in the escaping gases will edd perhaps 
5 per cent. to the foot-lbs. of work done. It is rare, indeed, 
that chimney temperatures во low as 360° are encountered, 
and the weight of gases is often much over 20 lbs. per Ib. of 
fuel, | | 
It hardly seems advisable to proportion chimneys from 
а basis of horse-power, for there is no fixed rate of coal 
consumption per horse-power of the engines. Neglecting 
altogether the engines, and taking boilers as specified, the 
chimney should be proportioned to euit the gases flowing 
through it, and the volume of these depends upon the grate 
area and the rate of combustion. Taking the example 
already chosen to deal with 16,000 lb. of gas per hour at, 
we will now say, 400°, what is the volume to be dealt with ? 
At 32° the volume will be about 13 cb. ft. per Ib., and 
at 400° it will be nearly 24 cb. ft. per lb. The 
volume per second will be 105 cb. ft. At a velocity of 
30 ft. per second, an area of 34 sq. ft. would be sufficient. 
There is a good deal of misapprehension as to the action 
of a chimney, and still more as to its treatment. It is of 
little use to build a chimney suitably proportioned. for the 
duty it will be called on to perform, and then to reduce its 
efficiency by leakage in the manner too often ‘allowed. 
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The common idea that a chimney acts by suction is 
entirely erroneous. A pump may be said to act by suction 
in that the movement of ita piston leaves a vacuum into 
which the external pressure of the atmosphere tends to flow, 
or to cause to flow, another interpolated fluid. In this sense 
of acting by suction, it is perfectly allowable to describe the 
action of a pump, but not that of a chimney. If the entrance 
to the base of a chimney he closed, there is stopped at once 
all upward movement of the contents within, no matter to 
what high temperature the contained gases may have been 
raised. But close the entrance to a pump, and continue to 
move tbe piston, and an empty space is formed, or a space 
the contents of which are at less than atmospheric pressure. 

To gain a clear idea of the working of a chimney, we will 
suppose that a cold chimney be taken, and its inlet closed at 
the base. Then, upon heating the chimney, its contents will 
hecome heated, and will expand, the surplus bulk of air pour- 
ing over at the top. Let us suppose that the rise in tempera- 
ture has been 100? C. above an external temperature of 0? C. 
Then the increase in bulk will be 152. or, in a chimney 
278 ft. high, the expansion of the air would have protruded a 
column 100 ft. long. | 
In other words, the atmosphere has been displaced 100 ft., 
showing 1,500 ft.-lb. of work per inch of area, and when 
full of hot air, the weight remaining is only $43 of its original 
weight. In other words, the heating of the chimney has 
reduced the pressure at the chimney base by the weight of 
the extruded 100-ft. column. А barometer inside would 
Show a lees pressure than one outside, and an opening cut 
through the base would show this by the inrush of the outer 
air. | 


In boiler working, the object should be to allow no 


entrance to the chimney except via the fuel-covered grate, or 
other intentionally made openings. But actually there are 
numerous other openings, chief among which we may cite 
sliding dampers in ill-fitting frames. These afford a collec- 
tive area of large amount for leakage of air, as may be 
shown by producing в quantity of smoke in the neighbour- 
hood of the damper, and noting the manner in which it 
flows into the damper slot. It is not drawn in ; it flows in 
by virtue of its pressure being greater than that in the 
flues. | 

Frame dampers are, therefore, objectionable, the swivel 
damper, of which simply the small central spindle alone 
comes through to the outer air, is to be preferred. Though 
not so plainly. apparent, faults in the brickwork seatings and 
walls of a boiler admit quantities of cold air, to the serious 
detriment of the draught, and all brickwork should not only 
be well painted, but the whole surface ought to be air 
proofed by some continuous sheet of glaze, either pitch or 
paint, for, in heat-dried brickwork, the porosity of a large 
surface is very considerable. All these facts make the pro- 
fessorial analyses of chimney gases appear ridiculous. 

Without a word as to the condition of the brickwork, we 
may read reports showing the percentage composition of air 
contained in the smoke drawn by carefully-devised means 
from the chimney. Such analyses form a basis from which 
to argue upon the quantity of air required or used in excess 
of that chemically necessary for combustion, and are, of 
course, quite misleading. 


A battery of boilers being so much less exposed to air 


leakage into the flues than а single boiler, will usually give 
better resulte. It is said that a funnel covering а 4-ft. 
circle on a brick wall facing the wind, in ordinary weather, 
will blow a candle out at its apex, and this action is inten- 
sified on a heat-dried wall. Now, looking upon a chimney 
simply as а receptacle for such air as can pass in from with- 


out, it is plain that draught is merely the inrush of outer 


air to which а kind of perpetual energy is given by the heat 
of the fire placed in the passage way. Ав the fire is extin- 
guished the draught gradually diminishes with the cooling 
of the chimney lining. Continuity of action depends upon 
temperature difference, and a disused chimney will act 
upwards or downwards with changes of the atmospheric 
temperature, especially when a sudden change follows a pro- 
longed period of higher or lower temperature. 

If a U water gauge be connected to the chimney base and 
fines at intervals all the way to the furnace door, a gradual 
diminution of pressure will be noticed. The greatest differ- 
ence of pressure will be at the base of the chimney. This is 


the motive pressure that prodaces the draught. This acting 
agent is consumed in two ways. It lifts the products of 
combustion to the chimney top, and overcomes the friction 
of the flowing air against the flae walls and between water 
tubes. The whole of the pressure difference that is fonnd 
at the furnace mouth is converted into energy of motion and 
becomes the draught. The cbimney base gauge reading 
may be considerable, and where the flues are narrow, rough, 
and obstructed, there may be a very low reading at the 
furnace; the draught will be poor. All bends and cross 
pipes and roughnesses act as so many supports to resist the 
tumbling of air into the furnace. 

So far as draught is concerned, we need apparently only 
concern ourselves with the pressure at the bridge, bat it is 
important that the flae friction should be small iu order 
that the fullest possible proportion of the chimney effect 
should be secured. Їп a properly constructed and worked 
furnace no greater volume of hot gases can ever flow along 
the flues than that proper to the weight of fael required to be 
burned. Thus there can be no objection to making flues 
roomy, and as direct and free from obstruction as possible. 

Under the old апа still common notion that a chimney 
acted by suction,the idea prevailed that if the flues were 
straight and unobstructed, the chimney would draw out all 
their hot contents, and reduce the efficiency of the boiler. 
This idea was based on what was equivalent to a belief that 
& partial vacuum could exist in the flues, and they were made 
narrow and tortuous to prevent the above prejudicial action 
of the chimney, in ignorance that nothing could leave the 
flues and enter the chimney unless pushed from behind by 
the gases in the farnace, which were only produced in a 
volume proportionate to the weight of fuel burned, and it is 


now known that the best way of regulating the weight of fuel 


to be consumed is by dampers that will vary the opening to 
the ashpit, i. e., to the underside of the grate, not by con- 
tracting the flue outlet to the chimney as in the usual 
practice. Flue dampers are merely useful when one of a 
battery of boilers is laid off to shut off the chimney when 
the flues are open for cleaning and inspection. The ashpit 
damper has special advantages in regard to the smokeless 
combustion of bituminous coals, in that by its use the flow 
of air through a door grid, louvre, or register, can be fully 
maintained after a firing charge, as the ashpit dampers 
may be closed and smoke prevented, whereas a fresh charge 
of fuel upon a furnace with the ordinary flue dampers will 
produce an immense volume of smoke simply because no 
fresh sir can enter by the furnace door registers. 

It will now be apparent that draught is dependent on 
several factors, viz , chimney height to give a sufficient height 
of enclosed colamn of heated gases so as to diminish tbe 
chimney base pressure. Chimney area to permit of the flow 
of the furnace products at a reasonable velocity—a too high 


velocity — producing too much friction :—Temperatare 


inside the chimney sufficiently greater than atmospheric 
temperature, во that there may be sufficient difference of 
pressure at the base of the chimney inside and out. 

This factor clearly has the same effect, a8 chimney height, 
and may be made to replace it, а higher temperature doing 
duty for a higher chimney, and permitting of а shorter 
chimney, flue length and area, since both these bave a 
bearing upou the frictional resistance to the flow of the 
gase, | 

The height of the furnace bridge is a part of this factor. Too 
often we may find a bridge built close up to a boiler or flue 
crown to “keep the heat up to a boiler." These high bridges 
are simply obstructions, and, asa general rule, it may be laid 
down that a bridge need be no bigher than the maximum 
thickness of the fire, as many a fireman has found out by 
accidentally pushing over a decayed bridge wall with the 
rake, to the great benefit of efficiency. | | 

Probably, not one in а hundred engineers has paid much 
attention to the velocity with which the gases flow through 
the flues or chimney, and it is instructive to take an ordinary 
rule for chimney proportion, and an accepted practice as to 
fuel consumption, and learn from these factors something of 
the conditions of flow in the chimney. When height is to be 
paved by the employment of a greater temperature, regard 
must be had to the need for greater area of chimney ір, 
approximately, the ratio of the absolate temperatures of the 
waste gases. Е 
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As chimneys are expensive luxuries, it is important that 
they shonld not be overloaded by being called on to carry 
more air than absolutely necessary. Excess of air is carried in 
at uncovered bars and at bad brickwork, and the latter fault 
is very apparent where analyses are made of the flue gases 
from bebind the bridge, behind the boiler, and at the chimney 
base. The weight of air used per Ib. of coal may be as low 
ав 15 lbs., and in bad cases it may be as high as 50 lbs. In 
ordinary practice there is usually a wide margin for improve- 
ment on this score. 

Excessive air not only reduces the temperature in the fire, 
but of the chimney base. The chimney is thus overloaded 
both in weight and bulk, with, perhaps, less acting power. 

An ordinary 8-ft. Lancashire boiler, with 40 ft. of grate 
surface, has farnace tubes of 40 in. diameter, the area of 
which is about 17} sq.ft. The area over the bridges is probably 
not! over 6 or 7 aq. ft., or from a seventh toa sixth of the 
grate area. The flue tubes are of nearly half the grate 
ares, and the small area over the bridge, being of short 
length, does not add much to the resistance up to a certain 
velocity. 

The bottom flae will ordinarily have an area of about 
10 gq. ft. The two side flues have damper openings of about 


10 ft. The area of the chimney would be about 3} sq. ft. 


by one rule, and this would agree with the assumed velocits 
above of 30 ft. per second. In actual modern practice this 
area is probably more often exceeded than not. Thus a 
Stockport cotton mill working three 8-ft. boilers has a 
210-ft. chimney 8 ft. diameter, or over 16 sq. ft. per work- 
ing boiler. Another Lancashire mill, which works five 8-ft. 
boilera, has a chimney of sof which is only 7 ft. 
diameter, giving an area of only 7'7 aq. ft. per boiler. 

In each case there is an economiser of over 400 pipes. 
A third textile factory working three boilers also 8 ft. 
diameter, has a 54 ft. diameter chimney only 150 ft. high, 
with an area of nearly 8 ft. per boiler. Here there is a 
272-pipe economiser. 

It appears that the calculation in the early part of this 
article of 34 sq. ft. for ideal conditions finds itself doubled 
ut least in practice to allow for excess of air and heavier coal 
consumption. But the 16 mq. ft. is excess, and implies 
waste of capital, thongh it is urged by some engineers that 
so far from diminishing in area in proportion as the gases 
diminish in bulk as they cool, both flues and chimney should 
increase in area towards the chimney top. 

The acting power of a chimney varies as the sq. root of 
its height. Increased height, therefore, tells rapidly in small 
chimneys of 50 to 100 ft, but when heights of 200 ft. are 
attained, an increase to even 300 ft. only adds 22 per cent. 
to the chimney power, while it adds considerably to ita 
necessary external diameter, and does not allow the reduced 
diameter that increase of height otherwise permite. Similarly 
as the action of temperature in promoting draught is a 
function of the absolute, not of the thermometric tempera- 
ture, the effect of temperature must not Ъз over-rated. Very 
little benefit indeed is gained by chimney temperatures over 
300° or 850? F. True, the draught velocity is considerably 
increased, but the weight of gases delivered is hardly in- 
creased at all with higher temperature, and actually falls off 
again above about 600° Е. A height of 200 ft. seems to 
have been accepted as necessary in the textile districts, 
where economisers are practically universal, and this height 
should be assumed when comparing’ natural or chimney and 
forced or fan draughts. As in all matters of engineering, в 
chimney is a compromise of height, area and temperature 
conditions, with the uncertainties of fuel combustion and 
future plant additions to modify ite present apparently best 
design. Hence the value of fan draughts i in electric power 
stations which may, or may not, grow in size, and can at 
any time be given the necessary draught plant. 


ee 


Southend and Colchester Light Railways Order. 
—The Board of Trade has recently confirmed the Southend and 
Colchester Light Railways Order, 1904, authorising the construction 
of light railways in the county of Essex from Southend by way of 
Rochford, Oreeksea, Burnham, Southminster, Acheldham, Dengie, 
Tilliogham, Brad well-juxts-Mars and West Mersea to Colchester. 


and, for limits, 
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THE DESIGN OF INDUCTION MOTORS. 


By A. PRESS. 


IN designing indaction motors one has rather to modify the 
method indicated in the writers article on “ Design of 
Dynamos.“ In induction motors the matter of a good 
cos ф is so all-important that the element of permissible 
beating plays rather a secondary róle. Nevertheless, the 
output formula or “design equation" can be fairly well 
reduced to the following : — 


Oatput in Kw. — kw. inpnt 
D*. | 


as in the above-mentioned article, can be 


nun - 
= m to 1:25) 10- 
The ratio of 7 
determined in terms of p, but, in this instance, it is not the 
condition for minimum copper loss that suggests the proper 
factor for p, but rather the value for o, or the ratio of no- 
load current to the stand-still rotor curreat. 
If one will adopt the suggestions of Mr. Hobart anent 
the equation for о, one can express the modified Behrend 
formula as follows : — 


22128 fi Im 73 +872 — (3 +2 „ NV @). 
T 
Here z == latio of slot opening in overhang to slot, width. 
[ = length of core (gross). 
r= pole pitch. — 
== air-gap. 
N == average number of slots in stator and rotor, 
per pole pitch. 
The dimensions are in centimetres. Let R! = revs. per 
second, and с = frequeacy.  l'hea 


ОЕ! _ хр 


20 m5 
and (2) becomes 4 


D MS Om 17 —37«— < (8 + 22) 
" D | n 


. revs. (cm). (1) 


"Tm 


? 


б = 


жЕ а = “ate 
D 


p? Р 
where k = 1? J. | 
Pore = 0, 
d D 
„ T 
l 1 \ 1738— 37 42 

If ~ = 0 (which is tbe condition for closed slots), 

" =x '221 p, (4) 


and for z = 1, or, for wide open slots, 


„= 468 Pp. (5) 
The equation (8) can be thrown into the form 
l 17:3 — 372 - (6) 


г 4 (3 +22)’ 


2 268 to 1-45. (7) 


7 


If the value otii in equation (6) ia substituted in equation 
(2), the best value: of о will be gcn ав | 
— 9. 
_ (10:6 7220 a) , GN (8) 


and this at once shows wu the es of в for open and 
closed slots is no more than 1 : 1:26. It із to be noted that 


this is only obtained at the expense of ! diminishing from 
T 
1:45 to 68 as shown above, or, diminishing the value of ! 


* See ErzOTRICAL Review, September 16th, 1904. 
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to about one-half. This naturally means increased expense 
as can soon be tested by one of tbe forms of the price 


equation.“ Having obtained a satisfactory ratio for 2 in 


terms of p (the revs. and output are usually given), the 
price can be investigated, and the gross dimensions soon 
eettled upon. 

It has veen shown in the case ** Design of Dynamos" 


that 
1 52 1 9 
— a р? l. revs. on 100 a | D? l. revs. 


`7 f(100 — n) f KW. 
Assuming / а constant, and adopting the following 
empirical output equation for direct current, 


р? J revs. = 36 x 105 (1:5 + У kw.) 
(this latter equation holds good for 1—1,000 Rw.), the 
value of у becomes 


= 100 — 45 (2 1) 
Ic == | (v + б 


Adopting the same method, one obtains for induction 
0:8 
ma = 100 — 8 ( 


motors 
' 8 ' 
Sa 1 
Kw. ) : 


ad thus, by means of equation (1) the value of р? / can be 
evaluated. 

It behoves us next to investigate the dimensions of 
slots, and the conditions for а minimum  magnetising 
current. "This latter problem is analogous to settling upon 
an “ excitation equation," as was done for the case of the 
dynamo. This process is, however, complicated by the fact 
that here one bas two gets of slots, and two tooth pitch ratios 
to contend with— 


Let 7, = tooth pitch ratio in stator. 
r, = tooth pitch ratio in rotor. 


Ba 


= real value of и in stator. 


| S real value of u in rotor. 
and as beſore 
y= 72e -r) 
n 


The excitation loss may then be represented by the follow- 


ing, expressed as a fanction of r, B, and H. 


with the condition that— 


B; 7 + Н; (1 = Ts) == в, н, + Н, (1 = Tr). (10) 
This latter furnishes a value for 7,, 
= 3,7, + Н, (1 Zr) Br (11) 


B, Es Н, 
and (9) bccomea— 


aW, (1— rj) + b (B 7, + He (1—7)) + d, 


= „ын {rs (B. — Hs) + He — Hr}. (12) 


Rr — Н; 


. . . 18 
7 Н» В, — Н, (18) 


Neglecting the value of н with respect to p—thus virtually 
precluding the case of exceptionally bigh densities— 


Bs a d B, н, 
SE „„ 14 
H, b + 1 + b Hs ° B, , ( ) 
and on account of symmetry, the value of 1 = 0 can 
easily be seen to lead to 
B “ з. H 
a ees LA e 15 
H, 0 TE он B, dS) 


Solving the equations (14) and (15) for 115 tbe following 
is arrived at 


* See former article on dynamo design, and also a communication 
to the Electrician of August 12th, 1904. 


oto 1, (16) 
and, by symmetry, 
et tas (17) 
H, b 5 | 
Thus the best аггапретеь& of slots, as regards the value 


А В В 
of r, is when r, = r, and 5 aihir aB 


‚^н, H 
The value of = ів given by equations (16) ог (17), and, by 


ref rring to the paper on * Dynamo Design” already cited, 
it is easily seen that N 


"D x D 
В n Ny 
-- жы " + 1. 18 
Ho РЕ дш ш (18) 


The geometrical representation of = follows analogously 


and obviously. 
There is still the investigation of the ratio of stator depth 
of slot to rotor depth of slot. 


m A 
x 1% C, 

| | 

M — 1 
| | 
y 1; Cr 

| ЖИЕ ИШИНИ 


Let the figure герге:еп& one tooth pitch for stator and 
rotor with the horizontal dividing line to denote the position 
of the air gap. Aleo let — 


stator iron io one tooth pitch. 
rotor iron in one tooth pitch. 


18 


г 
ЕЕЕ! 


с, = stator copper іп one tooth pitch. 

C, = rotor copper іо one tooth pitch. 
Also let.— 

г = туз = + у =l. 
Then— 
m 1 
zm. and yg —-—————. 
m + 1 n + 1 


The losses can then be set forth as follows 


__™ __ = stator iron loss iu teeth, 
т + 1 
ins — & rotor iron loss in teeth, 
т + 1 
G. . +t! & stator copper loss in slots. 
m 


C, . (т + 1) = rotor copper loss in slote. 
The condition to be falfilled is by the fo-mer treatment 


mei th mad 


_ fo, m ms | ies cam D}. (19) 


The value of x would still be 2. Assuming that r has 
been calcalated for the case where the stator losses = rotor 
losses, and rotor frequency = stator frequeucy, then— 


is = ip; C, = C, and m = 1. 
Hence by (19) 


Taking into account that the rotor frequency is very much 
less than the stator frequency, the value of +, may be repre- 


sented by In this case in order that the losses in the 


iron relative to the copper may conform as nearly ав possible 
to the old condition, it is obvious that with а given r the 
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air-gap horizontal dividing line will have to be shifted. 
Thus when z = m y, the ratio of losses becomes— 


fee maa tom ed) _ v B6 
m--1 05 m ＋ 1 : 
CS. m + c. (m + T) f ( +1) 


апа by inspection it is easily вееп that 
duit. 
"uuo Dr should equal 1. (21) 
The maximum value of m is given by = = = 0, but it 


may first be worth while noting that since oa iron loss is 
proportional : about the 1°4th power of the frequency, 


the value of E relative to unity is negligible. The slip is 


always in the neighbourhood of 5 per cent., and thus 


( 5 ) 
— € 
\100 


1 i 
р 5 = d zz '015. 
The expression (21) investigated for 75 = 0 gives 
m = 2, (22) 


Thus the stator slots should have twice the depth of the 
rotor slots. It ів as well to give an empirical formula for 
the combined depth of stator and rotor slots. It is 


A = 4 log jo D (cm.). (23) 


A METHOD OF MEASURING THE OUTPUT 
OF INDUCTION MOTORS. 


In the Electrical World and Engineer for August 6th, 1904, 
Mr. E. Alexanderson gives a new method of measuring the 
output of induction motors, which is used for commercial 
testing by the General Electric Co, of America. 

The method is based upon the very accurate way of 
measuring the slip stroboscopically. 

A tin disk painted in black and white sectors is screwed 
to the end of the shaft. The number of sectors is equal to 
the number. of poles of the motor. On holdiug an arc lamp 
fed from the same source as the motor near tbe latter while it 
is running, the gectors appear to revolve with the speed of the 
slip. This speed varies from 10 to 60 revs. per min., 
according to tbe size of the motor. Remembering that 
45° = one-eighth of a revolution, it is seen that the slip can 
be observed even to one-sixteenth of a revoiution at lower 


вреейз, 

Within the limit of full load the slip is almost exactly 
proportional to the torque delivered by the rotor. If the 
motor is loaded by a direct current machine, its output is 
partially consumed by the output of the generator, as 
measured by direct current instraments, and partly by the 
losses in the generator and belt. 

The output of the rotor is, therefore, divided up as 
follows: — 

1. Bearing loss of rotor. 

2. Belt logs. 

3. Bearing loss of generator. 

4. Core loes of generator. 

5. c?n loss of generator. 

6. Oatput of generator. 

If the load of the generator is thrown off, but the excita- 
tion (taken from another source) kept constant, the motor 
will carry the following load : 

l. Bearing loss of rotor. 

2. Belt loss. 

3. Bearing loss of generator. 

4. Core loss of generator. 

The torques corresponding to the losses 1, 2, 3 and 4, 
are the same in both cases, although the losses themselves 
vary slightly when the motor changes speed. If one slip 
reading is taken in the first and one in the second case, 


these readings will be proportional to the torques, and the 
difference between the slip readings proportional to the 
difference between the torques. 

Let u3 denote the various quantities as follows : 


Full load. p. c. load off. 
Slip ... m ж „В 81 
Total torque of rotor ‘ae sis E. тә 
Total output of rotor 2 - mw P P3 
Volts x amperes of generator i do ТУА 


We then have, since the torques are proportional to the 
outputs at full-loid speed, 


— 


P — 1*5 
But P— PI = ҮА + CR, 


therefore р = 9 (у А + c? R). 
8 — 81 
This power is the output of the rotor, and includes the 
losses by bearing friction and windage, P. The counter 


torque of these losses corresponds to the slip at light load, sp. 


We have P, To 


therefore 
Pd 8 — 
The useful output of the motor is 


Po ЖЕ a (v А + CR). 
1 


P — P =— > (VA R). 
z sí + C) 
The constant losses of the generator with belt are 


Р, — Ро = ты С^ + Oꝛn). 

The quantity с?в is so small that it can either be neglected 
or estimated from the size of the direct-current machine. 

When the constant losses of the generator with belt have 
once been ascertained, the output of the motor at any load 
can be detérmined by adding these losses to the direct current 
output. 

А number of experiments have been made in order to test 
the reliability of the new method of measuring the output, and 
it appears that the results agree very closely with those 
obtained by the method which involves a separate test of the 
efficiency of the gen-ra'or with belt. The table given below 
Shows what can be expected of the method, in average 


commercial tests. 


OUTPUT oF MOTOR. 


By вране 13 of By separate test of 


D. C. machine By slip D. C. machine. By slip. 
145 „.. 1405 141 1375 
210 id 213 : 1015 .. 10 4 

5'1 И 53 106 Vus 106 
10 7 ix 10 45 1500 145 5 
10:9 10 35 403 40:5 
99 3 99 0 141 13 75 
10:9 10 3 1015 105 
99 2 97 5 106 106 
494 46:0 9:82 10 4 

1500 144 5 10 3 10:1 
403 40 5 26 1 266 


Ав an example the following. actual case is given:— ` 


Fall load slip = 52}. 


Volta x amperes of generator = 128 x 22°6 = 2,890 


watts. 
Direct-current load off : slip = 11$. 
Running light: slip з, = 24. 


The machine used for load being а 15-H P., 125-volt 
machine, its armature resistance can be estimated : : 0:08 
ohm, aud the c?R loss == 0:03 x 22:6? = 15 watts. 

A mistake in this estimate would be of no importance 


when the CR loss (15 watt+) was ad led to the output, 2,890 


watts, 
Fall load of motor : — 
P — Py dm (V А + C?R), 

524 — 91 

= 72 ^5 (9.890 15), 
52) — 115 (2,890 + ) 

= 8,605 watts, 

= 481 НР. 


— 
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Constant losses of generator with belt: — 


bi — Pp = si ——9 (v A + С?в), 
TR 
114 - 23 i 
2 
„e 


= 700 watts. 


Bearing friction and windage of motor :— 


Py ee ЭЧ (via + cnm, 
=== 21 ә 
524 — 114 сш; 
== 15 watts. 


When the output per revolution of the slip has once been 


ascertained, it is possible at any time when the motor is in 


practical operation to measure the output by means of the 
slip reading. All that is needed is to draw on the shaft end 
with a piece of chalk as many sectors as the motor has 
poles. If the light of an arc lamp fed from the same 
source as the motor is thrown on the shaft end, the sectors 
will appear to revolve with the sp^ed of the alip. 


NEW PATENTS APPLIED FOR, 


‘Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


20,653. “ Invention for deadening live rail us d for electric railway traction 
pu осв, Ban also indicating when the said rail is alive.“ R. W. Scorr. Sep- 
tember 26th. 


20,056. “ Continuous electric furnace for reducing metallic oxides or other 
oom pounds.“ P. AUCHINACHIE, September 26th. 


20,667. Improvements in inter communication switchboard for telephone 
and other electric instruments.“ J. A. Комкк. September 26th. 


20.670. Improvements in a communicating switch and circuits for con- 
trolling electric carriages and like purposes.“ H. Е. Јові. September 26th. 


20,689. Improvements relating to the regulation or control of dynamo- 
electric machines and electric motore." C. P. E. ScHNEIDER. September 26th. 
(Complete.) 


20,718. “ Improvements relating to electric transformers." THE BRITISH 
чоно ее Co., Lro. (The General Electric Co., U.S.) September 
th. 


20,715. Improvements in insulations for edgewise wound coils." Tur 
British THomson-Hovston Co., LTD. (The General Electric Co., U. S.) Sep- 
tember 26th. ° 


20,725. “ Safety contact trippit for electric trains.“ W. Coates and G. 
WmuicGHT. September 27th. 


20,719. '' Improvements in trolley boom controlling apparatus for electric 
tramcars and the like vehicles." S. HinpLeEY. September 27th. 


20.759. ''Improvements in and relating to mechanism for electrically- 
operated pianos and other musical instruments," A. J. CLARKE. September 
27th. РА 


20,782. Improvements in the electrolytic extraction of zinc from its ores 
and apparatus therefor.” A. G. Вгохлм. (Société Anonyme d'Etudes Electro- 
Chimiques, Switzerland.) September 27th. 


20.783. “Improvements in electrical telegraphs and controlling apparatus." 
A. V. Vyvyan and L. Newirr, September 27th. 


20,788. "Improvements in the winding for monophase or polyphase alter- 
nating current electric machines." ELECTIZIT ars Acr-GEs. VORMALS W. 
LimMurvkEn & Со. (Date applied for under Patents Act, 1901; November 12th, 
1933, being date of application in Germany.) September 27th. (Complete.) 


20,504. * Improvements in and connected with wireless telegraphy systems.“ 
W. P. TuoxPsoN. (Gesellschaft fur drahtlose Telegraphie m.b.H., Germany.) 
September 27th. (Complete.) 


20,809. ''Improvements in electric furnaces.” THe Britisa Тномѕох- 
Носзгох Co., ото. (The General Electric Co., U.S.) September 27th. 


20,8310. "Improvements in electric furnaces.” THe British Тномвох- 
Носѕтох Co., отр. (The General Electric Co., U.S.) September 27th. 


20,893, ''Improvements in or relating to the manufacture of water-jackets, 
casings, and the like by electrolytic means.” A. F. BosquET. September 28th. 
(Complete.) 


30,893. “Improvements in or additions to pines or tubes for containing 
underground electrical cables or conductors." E. J. Cuambers, September 
28th. 


20,931. “Improvements in the manufacture of switchboards for electrical 
purposes." Е. С. Корок, September 29th. 


20,958. Improved electric igniter for simultancously igniting and simul- 
taneously or successively extinguishing gas burners.” О. САХИ and C. CANDI. 
September 29th. (Complete.) 


20,955. “Improvements in and relating to the leading-in conductors for 
electric incandescent lamps and the like.“ E. A, CanoLAN. (The General 
Electric Co., U.8.) September 29th. 


20.968, “Improvements in or relating to central station electric installa- 
tions.“ J.B. HIGHFIELD. September 29th. 


20.979. Improved braking device for electric motors.” A. HULTQUIST, 
September 29th. 


20,997. ''Improved means for controlling the flow of electricity into third 
or operative rails, or similar appliances for vehicular or other traffic, the said 
means being also available for signalling purposes.’ J.GRAHAM and R. KENDAL. 
September 30th. 


21,0.7. ‘Improvements in apparatus for controlling the supply of elec- 
tricity.” A. SCHNEIDER. September 30th. 


21,028. “Improvements in electrical measuring instruments.” G. K. B. 
ELPHINSTONE and Н. Е. Fast. September 80th. 

91,039. ‘‘ An improved electric bell-push.“ J. Н. HiLLiAR. September 30th. 

91,040. ‘‘ Improvements in or connected with eleotric arc lamps.” F. W. E. 
Вснокв. September 30th. 


21,049. ''Improvements in and relating to electric aro lamps.“ E. К. GROTE 
and M. V. ELV. September ЗОШ. 


21,09. Improvements in alternating current electric motors" E. A. 
CaROoLAN, (The General Electric Co., United States) September goth. 


21,045. Improvements in single-phase 3355 machines.” E. A. 
CaROLAN. (The General Electro Co., United States.) September 80th. 


21,131. Improvements in automatic electric switching devices icable to 
flash advertising signs and the like," P. B. Н. Вклввоок and H. H. P. BEA- 
BROOK. October Ist. 


21,189. ‘‘Improvements in ard in the arrangement of switch gear for elec- 
trioal driving." W. P. THoM»soN. (L. Dill, Germany.) October 1st. 


21,185. ‘Improvements in or relating to fuses for electric circuits." A. R. 
PRITCHARD and R. WII. October lst. 


21188. "New or improved electro-magnetic therapeutio apparatus.” E. 
BacHELET. October lst. (Date applied for under Patents Асе, 1901, October 
2nd, 1908, being date of application in United Staves.) (Complete.) 


91,144. ‘Improvements in the electric lighting of trains.“ Н, LEITNER and 
R. N. Lucas. October Ist. 


21,145. ‘‘Improvments in means for automatically controlling electric 
circuits." H. LEITNER. October 186, 


91,146. "Improvements in accumulator plates." H.LEITMER. October lst. 


20,791. '*A device for supporting electrical conduotors.” С. F. BETTMANN 
and J. Zapp. September 27th. (Complete.) ` 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 2E 


1903. 


ELECTRICAL Arc Lames. Guest, Keen & Nettlefolds, Ltd., and W. E. Symons. 
15,746. July 16th. 


DYNAMO-ELECTRIC MACHINES FOR REGULATING THE CHARGE AND DISCHARGE OF 
STORAGE BATTERIES USED IN CONJUNCTION WITH MAIN GENERATORS. The 
Lancashire Dynamo and Motor Co., Ltd., and R. S. MoLeod. 15,810 July 
17th. 


ELECTRICALLY- ACTUATED MUSICAL INSTRUMENTS. W. Kennedy-Latrie Diokson. 
16,817. July 17th. 


Wexpixo Rattway ВАП, Joints By ELECTrIucrrr. H. F. A. Kleinschmidt. 
16,831. July 17th. 


FvsiBLE ELECTRIC Сст-Оств, K. W. Hedges. 15,838. July 17th. 
ELECTRIC Tram Cars. J. W. Lycett and G. T. Conatt. 15,970. July 20th. 


Means ron BREAKING ELEcTRIC Circuits. C. B. Auel and J. В. Spurrier. 
16,360. July 24th. 


ELECTRIC Hoist CONTROLLERS, W. H. Scott, 16,011. July 27th. 


A CONSTRUCTION ОЕ ELEcTRIC RAILWAY AND VEHICLES FOR TRANSPORTING 
LETTERS AND OTHER Licut Loans AT HiGH SEEDS. D. Monnier. 16,583. 
March 17th. 


ТімеЛлміт Evectrie Сівссіт CoNTRoLLER&, E. А. Carolan, (The General 
Electric Co., United States.) 16,740, July 30th. 


Егғстһіс Arc Lamps. E. A. Carolan. (The Gereral Electric Co., United 
States.) 16,741. July 30th. 


CONTROLLING ELECTRIC SWITCHES AND Cut-Ovts. E. A. Carolan. (The General 
Electric Co., United States.) 16,744. July 80th. 


TRANSFORMER FOR WIRELESS TELEGRAPH STATIONS. 
August 5th. 


ELECTRICAL FIRE ALARM APPARATUS, J. P. Robertson. 16,865, August 4th. 
ELECTRIC Авс Lamps. Т. Hamilton-Adams. 17,078. August 5th. 


ELkcrRic Raitway Systems. Н. Н. Lake. (Morgan Electric Machine Co., 
United States.) 17,179. August 7th. 


DysaMo-ELEcTRIC Macuixks,. T. M. Dutton and the Sandycroft Foundry Co., 


APPLIANCE FOR GRIPPING AND BUPPORTIXG THE WIRES OF OVERHEAD WIRE 
Systems. J. Н. Luby and W. Harris. 17,229. August 8th. 


DEVICE FoR ELnCTMCALLVY-FI RING BLASTING CARTRIDGES AND THE LIKE. Т. 
Grainger. 17,272. August 8th. 


ELxCTRICIr T Мктквв. H. T. Harrison. 17,632. August lith, 
Сох FREED ELECTRICIrW METERS. F. J. Beaumont, 17,721. August 15th. 


BarkTv COLLISION Devices FoR ELECTRIC Tram Cans, R. Haddan. (Ramon 
Rue y Montparle, Spain.) 17,8.4. August 17th. 


ELECTnIC RAiLwWaAys, G. Westinghouse. 17,851. August 18th. 
Anc Lamps Known as FLAME Arc Lamps. C. Oliver. 17,871. August 18th. 
GaLvawic BarTERIES, L. Fiedler and Е. J. Gerard. 10,010. August 20th. 


Evectric Traction. R. С. Bayer. 18,076. August 2136, 


ENcLosrD оң Oren ELECTRIC Авс LAurs. L. C. H. Mensing. 19,121. August 
21st. 


THERMAL CuT-OtTs. E. A. Carolan. (The General Electric Co., United States.) 
18,250. August 24th. 


TixE-LrgiT CONTROLLERS ron Cincvit-BREAKERS. E. A. Carolan. (The 
General Electric Co., United States.) 18,256. August 24th. 


ELECTRIC INCANDESCENT Lasur. G. Wallace. 18,818. August 25th. 
ELEcTRO-MaoNETIC Кл, Brakes, С. A. Wilde. 18,854, August 25th. 


APPARATUS FOR CONTROLLING ELECTRIC Motors. О, Imray. (Bullock Eleotrio 
Manufacturing Co., United States., 18,536. August 77th, 


CoxwxvTAToR FoR Dynamo AND ELECTRIC Morors, J. MacLean. 18,550, 
August 28th, 


E. Ducretet. 17,081. 
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ELECTRIC LIGHTING AND HEATING. 


— — 


ALTHOUGH gratifying progress is taking place in the appli- 
cations of electricity for driving machinery and factory 
equipments, and for the operation of tramway and railway 
systems, the electric lighting department of the electrical 
industry continues to rank as one of the most important. 
Naturally with so much interesting development taking 
place in a variety of other directions, electric ligbting docs 
not monopolise the attention of tbe electrical engineer to 
anything like the same extent as it did, say, a decade or 15 
years ago; nor is its progress acccmpamied by as much 
attractiveness or sensationalism as, of necessity, are surround- 
ing the more recent applications of electricity, which sur- 
prise the public as important discoveries are carried into 
practical effect. But, be tbat as it may, no one can be 
blind to the facts that the electric lighting section of our 
great industry is continuously engaging the minds and hands 
of tens of thousands of workers throughout the kingdom, and 
that tbe manufacturing and contracting firms who are 
responsible for installation and wiring work are numbered 
by the thousand. Perhaps we may give some vague notion 
of the extent of the business by mentioning that in the 
London area alone there were, a year or two ago, more 
than a thousand firms interested in the electrical contract- 
ing business. Dcubtlees since then some of them have 
given up the ghost—the victims of their own and others’ 
competitive undercutting, wbich may perhaps be regarded 
as a natural corollary of an over-crowded business; but, if 
we deduct a small percentage in respect of these departures, 
we must also take into account the never-ending stream of 
new-comers who swell the ranks of those dependent to a 
large extent upon electric light and power development. 

The continuous annual increase in the output of units 
from our three or four hundred public electricity supply 
works, and the myriad new private installations of which but 
little is ever heard, are vitally necessary if all, or nearly all, 
of these firms are to be kept a-going. 

If a few moments’ serious consideration be given by the 
general body of our readers to thoughts such as these, we 
do not think that we shall be charged with ascribing an 
exaggerated importance to electric lighting and its develop- 
ment. 

The greater part of this issue of the ELECTRICAL REVIEW 
is devoted to illustrated descriptions of a host of new designs 
of electric lighting fittings, heating and cooking apparatur, 
and kindred appliances and devices which have been pro- 
duced by a variety of our manufacturers, and we venture to 
telieve that the collection of this material in its present form 
cannot bnt be of value to those concerned in the carrying 
out of installation work and in the baying, selling and specify- 
ing of electrical apparatus. But while so many pages bave had 
to be set apart in this way, tbe technical, financial and com- 
merc'al developments of electric traction and other sections of 
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electrical engineering have not been excluded. The reader 
who closely follows these lines from week to week will not 
therefore feel that, though this ів a “Special Electric 
Fittings“ issue, his interests have been neglected. 

While we think that the issue is quite capable of speaking 
for itself, we would express a belief that to many it will be 
а useful desk companion and record throughout the present 
lighting season. 


ON another page in this issue, there 
appears а report of а County Court case 
of a quite unusual character, which we think will prove 
interesting reading. We refer to the claim of an electric 
car driver against the Potteries Electric Traction Co. for 
compensation for injuries to his hands, alleged to have arisen 
from the severe character of the employment in which he has 
been engaged, involving the tota] loss of the use of his hands. 
The medical evidence produced set up a theory that muscular 
atropby was caused by holding а cold metal lever in all 
weathers during five years’ employment as car driver, aggra- 
vated by vibration. The claim was made under the Work- 
men's Compeneation Act, and fell to the ground. As Judge 
Mulholland, K. C., said, it was impossible to вау when the 
injury first began, as it seems to have come about 
slowly and gradually at rome time or other during the 
engagement of the plaintiff in the defendants’ service. The 
case is one giving rise to some perplexity, but the decision in 
favour of the respondents &ems to us to be quite correct. 
Every car-driver knows well enough when he enters upon 
such a calling that he will bave to suffer exposure to severe 
weather, will have to stand certain physical strain, and be 
subject to any inconvenience that may arise from vibration. 
One can only wonder whether the plaintiff's physical fitness 
was all that it should have been, when he was engaged by 
the company for an occupation which makes heavy claims 
upon a constitution which is not cut out for it. The 
matter possesses particular interest at the present moment 
in view of the discussion which has recently taken place, 
respecting the hours and conditions of labour of tramway 
employés, and as to the methods of selecting drivers. 
The case is, we believe, the firat of ita kind that has arisen— 
at any rate in this country—although electric tramways 
have been operating here for considerably more than a 
decade; во it is not unreasonable to suppose that there bas 
been no very serious effect caused upon the general body of 
car-drivers in the control of heavy and fast-speed cars. But 
there may be something to say on the other side of the 
subject. 


Car Drivers and 
Car Driving. 


Tus British Weights and Measures 
Association has been formed * to combat 
the Metre,” and “to standardise and simplify British 
Imperial Weights and Measures.“ We note on the Executive 
Committee the names of Messrs. R. Kaye Gray, W. M. 
Musgrave, T. Parker, and J. Paxman, with other well-known 
engineers ; Mr. G. Moores is the secretary, and the offices are 
at 25, Victoria Street, Westminster. 

The question of weights and measures is a most contentious 
one, and there is no doubt that strong opposition will have 
to be overeome before reforms are introduced into our 
national system of chaos, We are pleased to see by a foot- 
note at the end of the brochure just issued by the Associa- 
tion, that its opposition is confined to the metre and its 
derivatives, and that the decimal system is not objected to. 
It follows that, if this Association in time becomes repre- 
sentative of the feeling of the party opposed to the metric 
system, there will, at least, be a general agreement in favour 
of the decimal system, independently of the larger question. 


British Weights 
and Measures. 


The brochure contains many of the arguments usually 
advanced against the metric system, with the usual selected 
examples of calculations which are simple when expressed in. 
inches, but complicated when in millimetres, Precisely similar 
examples can, of course, be readily adduced, showing exactly 
the reverse condition. It seems to be supposed, too, that, 
e.g., crown octavo, now 5 x 74, will always be of the rame 
dimensions, slthough in mm. it would be 126:997 x 190:496. 
Say rather, it would be 125 x 200—for slight modifications 
of this kind would be made, as a matter of course. Is 
crown &vo paper now 5 x 7}, or is it 4:09999 x 7°50001 ? 
Let us be at least as accurate on the one system as the other ! 
but it is news to us tbat paper is measured to the ттуу of а 
millimetre. 

Thus silly arguments can be met with silly answers, for 
we do not consider the foregoing as anything better. As 
regards the convenience of the British mil (not mi- surely 
its supporters ought to know how to spell the word !) we 
may point out that it is quite common for engineers to work 
to ап accuracy of three or four mils, or to half а mil, as the 
case may be; one may, therefore, just as easily work to the 
ys mm., or the 44s mm., whichever is preferred, and the 
lutter being a trifle smaller than the half mil, is quite suit- 
able for this purpose. 

Some startling estimates are given of the enormous costs 
that would be incurred in effecting the change from British 
to metric measures in engineering works, and the fact that 
all tools of precision, of the kinds that would have to be 
altered, are constantly being worn out and replaced in the 
ordinary course, is ignored. It must be admitted that the 
period of transition would be inconvenient and troublesome, 
but we can hardly accept the low estimate of the intelligence 
of the British nation which is evidently held by the authors 
of this pamphlet. | 

However, while the arguments advanced by the Association 
will convince only those who wish to be convinced, we are 
not disposed to dogmatise on the metric system itself. The 
prime object of reformers ought to be the simplification of 
our existing codes, eliminating all inconvenient and super- 
fluous ratios, and inculcating the use of decimal calculations. 

We note that the Association's programme includes the 
removal of the “ customary "—:.e., vexatious and confusing 
— weights and measures in certain trades, aud we cordially 
welcome their efforts in this direction. 


The Use of Electricity in Factories and Other 
Places.—The Home Secretary has issued a draft of regulations 
which he proposes to make in pursuance of Sec. 79 of the Factory 
and Workshop Act, 1901, for the use of electricity in factories and 
other places under that Act. In the circular accompanying the 
draft regulations it is stated that for some years past certain re- 
quirements directed to securing the safety of the public have been 
imposed by the Board of Trade in all instances where undertakers 
have sought powers to supply customers with electricity at pressures 
exceeding 250 volts, and such supplies are now given to some thou- . 
sands of factories under those conditions. Instances, however, have 
been brought to the notice of the Secretary of State, in which 


: failure to observe the conditions laid down by the Board has 


resulted in serious and sometimes fatal accidents to persons 
employed in places under the Factory Act, and he has considered 
it to be desirable to give to certain of the requirements of the 
Board the force of regulations under Seo. 79 of the Factory Act, as 
a provisional measure pending the issue of a more complete code. 
The effect will be to make the occupier, or consumer, responsible 
for their observance. The present draft regulations are based upon 
the requirements of the Board without any addition, except by way 
of relaxation. They will apply, however, not only to works. now 
gubject to those requiremente, but also to the use of electricity 
generated on the premises or taken from an outside source not 
under Board of Trade control. The dangers in both cases are the 
ваше. The intended regulations are provisional only, and cover 
only part of the ground which will eventually have to be dealt with. 
They do not contain all the precautions which the Secretary of 
Btate is advised may be necessary, nor do they apply at АП to the 
generation or traosformation of electricity." The regulations require, 
inter alia, that where the normal working pressure is greater than 
250 and 1-88 than 650 volts between any two conductors, all wires in 
connection with the supply shall, where practicable, be completely 
enclosed in strong metal casing, and where this is not practicable 
they shall be so arranged that there shall be no danger of any shock 
or of fire; that all main and branch circuits shall be protected b 
switches, and by fuses or other automatic cut-outs; and that all 
switches aud cut-outs shall be so enclosed and protected, or be in 
sach positions, or of such construction, that there shall be no danger 
of any shock being obtained in the ordinary handling thereof, or*of 
fre being caused by their normal or abnormal action.“ 
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WORM REDUCTION IN ELECTRIC TRAM- 
WAY EQUIPMENTS. 


By О. F. DOMON, M.LE.E. 


MR. RECKENZAUN was, if I am correct. the first to propose, 
in the eighties, the use of worm reduction gear in the 
electric equipment of tramcars. I do not know what 
resulted from the attempts he made in the United States and 
England. At about the same time Oerlikon took the matter 


GENERAL VIEW OF WonaMx-GdmARED Мотов TRUCK. 


up and equipped 12 of the first cars for Marseilles with 
worm reduction gear. After a year’s experience it was 
abandoned, and replaced by the present usual spur reduction 
gear. The reasons of the abandonment were many, but 
were not mainly special to the gear itself; the cars had 
turned out to be 30 per cent. heavier than was calculated, so 
that the motors were overloaded ; the worm gear itself was 
far inferior to the present standard design and manufacture, 
but still showed very little wear. It was possible to move a 
car by hand, a proof of the excellence of the worm gear then 
made, 

Since that time, but for other purposes, such as crane, 
hoiat and lift work, the calculation, design, and manufactur- 


car, а description of which is to follow, is now in actual use 
on the above-mentioned line, to enable an exhaustive com- 
parison of wear and tear and reliability to be made with the 
remaining spur-gear cars running on the same line with the 
same schedule. | 

Besides the wear and tear question, which is sure to turn 
out to the advantage of the worm reduction gear, it has 
already been possible to ascertain that the worm reduction 
car runs more smoothly than the cars with spur gear, and, 
besides this, without noise from gears, and without the 
hammer blows caused by the heavy motors being rigidly 
journalled on the car axles, Moreover, 
with exactly the same controllers, the 
transition from one speed to another is 
smoother, which is accounted for by the 
higher speed and lighter mass of the 
motor. ; 

The energy consumption tests have 
shown that there is practically no differ- 
ence between the two systems in this 
respect, which means that the overall 
efficiency is the same. The greater 
efficiency of the higber speed motor 
makes up for the small deficiency ia the 
worm compared with the spur gear. When 
the car is running down grade by its own 
weight, the efficiency (backward) of the 
worm is less than that of tbe spur 
gear. The difference is illustrated by the 
fact that the worm gear car will start ranning down a grade 
of 1 in 100, whilst the spur reduction car will start on only 
ł in 100, track conditions and car weights being equal. 
This backward efficiency is of quite secondary importance, 
and would only have to be taken into consideration if the 
use of regenerative principles were contemplated. On the 
other hand, it reduces the tendency of the car to race 
away. 

The main features of Ше new equipment with worm 
reduction gear are, besides the improved worm gear with its 
ball thrust bearings, the flexible and insulated connection 
between the worm and the motor shaft, tbe insulation of the 
motor itself, and the position of the motor at the side of the 


Мотов лур; GEAR: BOx, WIirn FLEXIBLE COUPLING. - 


ing methods of worm gear have been greatly improved. Such 
is the perfection arrived at, that the efficiency, reliability, 
and little wear and tear of the gear in its manifold applica- 
tions, under all eorts of working conditions, have proved so 
satisfactory in the long run that the Oerlikon works have 
been induced to make a renewed attempt to apply the 
improved worm gear und other contrivances to tramcar equip- 
ments, and to that end, а new car was recently put on the 
Seebach-Oerlikon-Zürich Electric Tramway for trial. This 


truck, which makes it accessible from the side without the 
use of pits. 

In the car equipment referred to the two motors are 
fixed insulated on the suspended frame of the truck, and 
transmit each 20-н.р. measured on the tire, the motor run- 
ning at 1.200 r. p. in. for the standard speed of 94 miles an 
hour. The worm reduction gear fixed on the extended 
axle outside the car-wheel secures quite emooth running, and 
especially starting. The worm has a right-handed treble 
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thread, with a pitch of 120 mm, corresponding to 29? 55", 
pitch diameter, 72 mm. Number of teeth of the worm 
wheel 36, pitch 40 mm., pitch diameter of wheel 
458°6 mm. The reduction is, therefore 1:12. The thrust 
bearings of the worm are ball bearings. 

In order to secure а sufficiently low specific surface pre- 
sure, adequate lubrication and minimum wear and tear, the 
worm gear has to be designed of much greater strength than 
would be actually neceseary if designed only according to 
calculations of resistance with the usual factor of safety, 
which means an extra streng gear. The whole is enclosed 
in а cast-steel case, the worm wheel runs iu oil, and oil 


rings ensure the lubrication of the quick-running worm and 


motor shaft. #-іп. balls are used in the thrust bearings. 
The flexible coupling between the worm and the motor 
shaft is such as to allow the necessary reciprocal yielding 


ү 
— rM 
LITTLE eL 


Exp View or TRUCK. 


between the motor, which is оп the gpring-euspended frame, 
and tbe worn gear connected with the car whel ax'e. 
Tbere is, therefore, no transmission of jolting and shocks 
from the г dactim gear to the motor, and the bearings of 
the motor have no lateral strain to support as with the spur 
gear, which certainly favourably affects the wear and tear of 
the motor bearings, compared with the spur gear srrange- 
ment. 

As previously mentioned, the motor is insulated from the 
frame and from the reduction gear, eo that an accidental 
leakage in the insulation of the motor itself docs not neces- 
garily at oace interfere with its working, as it does not make 
an earth. ! 

The accompanying illustrations give a clear view of tbe 
general arrangement of the tramcar equipped with tbe worm 
redaction gear. 

To recapitulate, the advanteges demonstrated by tbe use of 
the worm reduction gear in car equipment эге: noisclessness, 
smooth ruoning and starting, increased reliability of the 
motors by reason of their insulation from the frame, absence 
of side strain in the motor bearings, no transmission «f the 
axle and gear jolting to the motor, and ac-essibility of the 
motors for inspection and repairs from th: eide without the 
use of special pits. | 


' 
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Meter Litigation.—With reference to the notice which 
recently appeared iu our columns to the effect that the Westing- 
house Co. are commenciog an action against Messrs. Ferranti, 
Ltd., for infringement of meter patant, we are asked to state that 
Mesars. Ferranti are defending the action, and are giving in- 
demnities to anybody thinking it necessary to have them. 


UNIVERSITY EDUCATION IN COMMERCE 
AND ENGINEERING. 


By A UNIVERSITY LEOTURER. 


SOME interesting correspondence has passed between the 
London Chamber of Commerce and the Board of Education 
concerning higher technical education. 

Stated briefly, the Manufacturers' Section of the Chamber 
—which represents 600 employers of labour— passed a some- 
what epoch-making 1eso'ution, which has been approved of 
by the Council of the Chamber. The resolution states that 
"jt i3 absolutely necessary to raise the standard and, if 
possible, cheapen the cost of technical and higher technical 
education if we are ** to retain our industrial position, and 
to introduce into this country such further industries as may 
be profitably developed." The Chamber of Commerce 
acknowledges the guod work which hds been done in the 
past by the City and Guilds Institute, the Polytechnics, and 
the County Councils—but it evidently thinks that that is 
not enough. It wants elementary, secondary and technical 
education to be more connected with eich other. 

We are, however, more concerned with the vigorous 
onslaught of this body of commercial men upon the lethargy 
of their own colleagues. They say that manufacturera have 
not sufficiently realised that there is a scientific aspect to 
every branch of manufacture; that the study of chemistry 
aud electricity requires a regular course of thiee or four 
years of concentrated work in addition to the ordinary higher 
class education; that there is not an industry that would 
not benefit from the more general employment of specially 
qualified scientific assistants ; that such men are at present 
only obtainab'e from (Ќе Continent ; that more university 
technical colleges are nceded ; that the fees should be 
reduced and the scholarships increased ; that all students 
should be compelled to matricalate ; aud, finally, tbat such 
institutions for teachiug applied science would practically 
save British industries! Whatever else may be said about 
the Chamber of Commerce, no ore сап help admiring the 
courage with whi.h it has facd a thorny und difficult 
situation. | | 

The reply of ‘the Board of Education is sympathetic and, 
perbaps, encouraging. It refers to the deputation whose 
spokesman was the Chancellor of the University of Birming- 
ham to the Prime Minister and the Chancellor of the 
Exchequer, and which appealed for more money for 
higher technical education. Local authorities have now 
full power to financially assist Aiyher education іп 
science and technology. The Вова recognises the 
importance of full-time instruction in colleges, and 
apparently wants to see more advanced work done in the 
day teaching ‘departments of the technical schools. 

It 1$ the manufacturers themselves, 80 says the Board of 
Education, who must encourage and employ technical 
graduates. It is only too true that many well-trained college 
men with great difficulty secare employment, because of the 
idea—often mentioned in the Correspondence" columns of 
the ELECTRICAL REVIEw—that they are not“ practical.” New 
methods have left оја firms on the verge of bankruptcy, 
simply because the:e old firms had по scientifically trained 
assistants in their employ. It is a grand sign of the times 
that the D ard cf Education should recognise that through 
these causes a great amount of trade has been lost to the 
country. The disease. bas, in short, been diagnosed, the 
remedy prescribed— will the sick patient take the physic, 
however unpalatable it may be? Is it too much to. hope 
that tecbnical graduates will be demanded iu greater 
numbers than has been previously the cwe? Or will the. 
ostrich-like firms still bury their heads in the sand ? 

The parents of would-be engineers do not escape from the 
rebuke of the Board of Education. They expect their 
children to start earning money too early in life. Sufficieat 
time must be spent іо the secondary schools in order that a 
broad foundation of general culture should be laid. Careful 
attention to literary and linguistic training is necessary 
at this time, and without this general training students 
cannot profit by university careers. Experimental science 
and mathematics must be taught before the student 
matriculates. | 
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Those of us who are in London recognise the evils that 
arise throughdack of funds. — Recently the writer made visita 
of inspection to provincial universities. It seems as if this 
London University is in an age of senility, for those 
vigorous cities of Liverpool, Birmingham, and the like, 
are leaving the metropolis behind. Local patriotism is 
stronger ; they have obtained the money. Half a million 
pounds is required to bring the courses of instruction at 
one of our best known London colleges—King’s College— 
up to date, but where are the men to be found who will 
follow the example of Chance and others at Birmingham, 
and hand over such sums as £50,000 each for technical 
education at the University ? The London Central Tech- 
nical College has done splendid work in the past—and, 


indeed, so has University College, Gower Street, but all 


these three constituent, colleges of the London University 
are tremendously behind in their equipment. What are the 
facilities for research work ? In Birmingham I saw a large 


power station with room for engines of 1,000 B. H.P. —they 


have 600 B.H.P. in running order—huge steel furnaces, a 
model mine, money being spent lavishly. But in London 
there is money wanted for proper laboratory apparatus. I 
do not know how it will be collected, but it must come soon, 
or, with the exception of those engineers trained in the two 
or three provincial centres capable of training them, there 
will be und Continental technical graduates competent to 
carry out the higher class of work. In London you have 
the brains, for there are none such as Profs. Unwin and 
Kennedy and others equally well known in the Metropolis at 
these provincial centres. In London you have nearly all 


the brilliant consulting engineers, most of them trained in. 


London. In their day the colleges were, comparativel 
speaking, up to date. Now they all want iras modern 
apparatus, Where will the money come from? 

The London Chamber of Commerce seems to realise these 
things. Now that they have approached the Board of Educa- 
tion, let them put their views before the Councils of the 
Various engineering institutions. The matter is urgent, our 
industrial supremacy is in danger, according to their own 
showing. Perhaps they will continue their efforts until they 
get something more tangible than sympathy from the Board 
of Education. They might get money for the university 
co:leges, and promises of appointments for technical graduates 
from manufacturers, Such money would be well invested 


in providing better facilities for research work and instruc-- 


tion in the London university colleges. 

I noticed the remarks of Mr. E. Kilburn Scott in last 
week'a ELECTRICAL Review. If he takes the trouble to 
read this correspondence, he will see that neither the London 
Chamber of Commerce nor the Board of Education is satis- 
fied with evening instruction only. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Unfair Competition. 


With reference to the letters now appearing in the ELEC- 
TRICAL REVIEW on unfair competition, &c., in getting 
appointments with firms advertising such, one of your cor- 
respondents, a Manchester firm, says—Let us have some 
practical suggestions instead. As one of those who have 
followed your advertisement columns for a long time, 
perhaps I may be permitted to make some suggestions. 

First and foremost, let the firm requiring men advertise 
their name instead of а box number. Then people will not 
waste time in replying blindly to unsuitable openings. When 
invited to send full particulars of past experience, salary 
required, &c., it may be to a firm of the highest standing, 
or quite an insignificant concern. If the name of the firm 
were given applicants would, I think, be in a far better 
position to reply suitably. 

_ І cannot understand why a firm should conceal their name 
in such cases; how can it barm them if all the world knows 
they are engaging men? One prominent firm at Bedford, 


€ 


I notice, frequently give their name, so it may be correct 
to infer that they always do so. 

Then I suggest that you yourselves could do something 
for unsuccessful applicante. It is, perhaps, expecting too 
much that firms shall write separately to each applicant, 
when they may be any number up to 400, and few firms 
take the trouble to insert a notice that the vacancy is filled, 
paid for at the current advertisement rate. 

But if you were to open a column of Vacancies Filled," 
and insert merely the firm’s name or box number free of charge, 
with an intimation at the top that firms are requested to 
notify you of vacancies filled, which when received you will 
put in this column, they might take the trouble to inform 
you, 

The space occupied would not be much ; and I feel sure 
you are ready to do your best for both parties. 

In conclusion, I would draw your attention to an advertise- 
ment appearing in your paper a short time ago, in which a 
chief assistant electrical engineer was required at a small 
station in the Midlands. He was required to have two years’ 
central station experience, requested not to send more than 
three testimonials, and offered £52 per annum. 

On the same day a junior clerk was advertised for in the 
Daily Telegraph for & West End club, aged about 16; 
wages, 10s., with partial board, and no previous experience 
necessary. 


London, Oclober 12th, 1904, 


Two Years. 


A Mysterious Discharge. 


I have just completed laying down a lighting plant at 
Messrs. George Adams & Sons, Ltd., at this address, and 
while running mains for incandescent lighting, encountered 
an interesting and rather mysterious phenomenon. The 
mains for lighting the mess room were laid from there to 
tbe generating station through a window—ends of wire 
coiled up and lying on the window ledge—(ledge lined with 
galvanised iron). About a week after these had been up I 
noticed a crackling noise, coming from the direction of the 
window, similar to that of a Leyden jar being discharged, and 
on a close examination found that an electrical discharge was 
actaally taking place from the naked end of the mains. One 
end of the latter happened to be about } in. from the iron ledge. 
and а spark was jumping across thisgap. After “sparking” 
seven or eight times, the wire seemed to get discharged, but 
after a rest of, say, 10 minutes, the spark was as strong as 
ever again. On increasing the distance between the ledge 
and the wire, the spark increased to the extent of } in., and 
on touching the end of the wire with the finger a strong 
shock was felt. Examining the mess roóm, or outer end, of 
the mains, the current in these was found to be even stronger 
than that in the generating station. The mains go from 
there in а direction S.E., and are suspended on insulators 
fastened to poles about 20 ft. high, the length of circuit over 
all being about 100 yards of double cable. No moving 
wheels or machinery of any description whatever are passed 
over by this pairof mains, The mysterious current appeared 
in no less than four circuits at once, but the biggest spark 
obtained was from a pair of mains going from the generating 
station to one of the, mill engines, in a direction S.W., dis- 
tance about 120 yards. These wires cross the canal, a couple 
of puddling furnaces, a yard where a large quantity of pig-iron 
is stored, then on to a shed, ending in a junction box tbere; 
but, like the first mentioned, do not pass over or near any mov- 
ing machinery; the height is about 20 ft. above ground level. 
A spark £ in. long, very bright and thick, was obtained from 
either end of these mains to earth, viz. :—Corrugated iron 
roof of shed at the junction-box end, and bed of generator at 
the other, or even a nail driven into the plaster of the gene- 
rating station wall. For an experiment, I ran a 16-gauge 
bare copper wire properly suspended from insulators parallel 
with these mains, and a spark was obtained from that. It 
was not quite so long, but very bright and thick—much 
thicker than tbe other. We also noticed on a bright day. 
with a moderate breeze, that the sparks were much longer and 
brighter than on cloudy days, when sometimes they were 
hardly discernible, while with the least drop of rain they 
disappeared altogether. The accompanying diagrams show 


length of spark from dsy to day, with the corresponding 


D 
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atmospheric conditions. The current disappeared altogether 
at the beginning of last month, and although the mains 
were carefally examined every day up till the time they were 
connected to the switchboard, no trace of it has been seen 
since. The current had disappeared before the mains were 
connected in any way to the ceiling roses at the various 
points where lights were required. The cable used was 
Messrs. Johnson & Phillips’s ,/; gauge, 2,500 megohms, 
class N. A. 

Perhaps you or some of your readers can throw some light 
on this matter. 

S. Eden Green. 
Mars Iron works, Wolverhampton, 
October 14th, 1904. 


[Possibly the wires at some point passed through a current 
of air which had received a charge from a steam jet or from 
a similar source. Such phenomena have been observed in 
the case of telephone wires.—Ens, E. R.] 


— - — —  — —— ä—w M — 


Direct Current Transmission at 70,000 Volts. 


The article in the current number of the ELEC. REVIEW 
on Direct Current Transmission at 70,000 Volts,” is 
most interesting and instructive, but, in the writer’s estima- 
tion, does not touch on the most difficult part of the problem 
of employing high voltage direct currents, viz., that of com- 
mutation. One is inclined to think that engineers Aave long 


recognised that the /ransmission of direct current compares 


very favourably with that of alternating current, but they 
have also seen that generation and utilisation at high voltage 
present difficulties which, во far, have been considered 
insurmountable. They have doubted if a commercial 
machine could be built which would give, say, 50,000 volta 
and commutate satisfactorily. 

If Mr. Steens could give us some details of the behaviour 
of the machines used in the tests at Geneva, they would form 
a valuable supplement to the article referred to. Anyway, 
the working results of the St. Maurice-Lausanne scheme will 
be eagerly awaited by all engineers interested in power trans- 
mission. 

E. A. Lambert. 

Stowmarket, October 18¢h, 1904. 


[If our correspondent will refer to the Екс, Rev. of Sep- 
tember 12th, 1902, he will find on p. 463 a full illustrated 
description of the St. Maurice-Lausanne system of trans- 
mission of 5,000 H.P. at 22,000 volts, direct current. 
M. Thury, the engineer of the Compagnie de l'Industrie 
Electrique, long ago solved the problem of generating direct 
current at 5,000 volts оп one commutator, and finds it as 
easy to couple his dynamos and motors in series as other 
engineers to couple them in parallel. His work has not 
received a fraction of the notice and appreciation that it 
deserves, He has carried out at least 20 such successful 
installations on the Continent, at various pressures.— 
Eps. E.R.] 


The Value of Education. 


Let your correspondent © Graduate ” take the trouble to 
read my letter intelligently—if he can—and he will see 
clearly that I make no claim that evening classes alone are 
sufficient. The point I wish to emphasise is that, if there 
be time and money wasted on technical instruction, the 
average day student, and not the evening student, is the 
culprit. The article in your current issue on evening class 
instruction is timely and to the point. 

I notice that “Graduate” brings forward the hoary- 
headed damage to health" bogey once more. During 
10 years’ expcrience, I have never yet known a single case of 
illness due to overstudy. Certainly some students attempt 
too much, but I submit that it is the duty of the lecturer to 
prevent this as far as possible when the student enrols. 

In conclusion, I would respectfully ask your correspondents 
Graduate and “University Lecturer" to substantiate 
their statements by giving a list of the cases of “ damage to 
the health of evening students due solely to overstudy ” 
with which they are personally acquainted. 


Evening Student. 


. fireworks, 


Groves: Localisation of Faults. 


Replying to Mr. Abraham's flippant criticiam of a portion 
of my paper in your last issue, I regret that there should be 
any ambiguity in the sentences to which he refers. I regret, 
also, that Mr. Abraham did not look for an alternative to 
the arrangement he shows in his diagram (5) before coming 
to the conclusion that I had written absolute nonsense. 

The diagrams herewith, showing two methods of cross- 
coupling, explain themselves. The risk of breaking lamps 


refers to the possible blowing of the fuse (should one be 
inserted where the crossing is made) by the occurrence of & 
second fault on one of the outers of the system. 


Mr. Abraham has carefully omitted the gentence in which 
this fuse is mentioned, from the context to which he takes 
exception. I did not consider it necessary to state that 
apparatus to which correct polarity was essential would also 
require crossing at the time the main was crossed, but appa- 
rently I have in this case also put too great a strain on Mr. 
Abraham's power of imagination. 


1 W. E. Groves. 
Birmingham, October 17th, 1904. 


— n ERU 


According to Mr. A. J. Abraham's letter in your last 
issue and detailed by him, it is quite obvious that the con- 
sumer (V. C.) in fig. (1) would get an excellent display of 
Dut would it not be better to cross-couple as in 
fig. (2), working as on the two-wire system the faulty side 
of junction box? Of course, the same thing exists as regards 
reversing of meters and Mr. (2)’s Nernst lamp, but the most 
unpleasant duty would be avoided, namely, the interview 
with consumers (V. C.) fig. (1). I have not had the oppor- 
tunity of trying the above (fig. 2) in practice, ав my posi- 
tion is in the ranks of wireman, so I should be glad to have 
the opinion of authority. I think the sketch is sufficient to 
make clear my suggestion. 


Bromley, October 17th, 1904. 


[Fig. 1 referred to in Mr. Fraser’s letter is identical with 
fig. 0 in Mr. Abraham’s, and fig. 2 is identical with one of 
those given by Mr. Groves above. Mr. Fraser’s suggestion 
ів, of course, quite correct.—Enps. E. R.] 


Lewin Fraser. 


Re Edey v. Smith. 


Referring to the article published under * Business Notes" 
in your issue of October 7th, we beg to point out that the 
parts referring to the Cheleca Electric Supply Co., and the 
absence of fuses, &c., are incorrect. 

In the first place, there is the usual stipulation in our 
specification that the work is to be done to pass the test of 
the Chelsea Supply Co.; but as the contract is for wiring 
only, and not yet completed (owing to the mortgagees having 
taken possession and prevented us from doing во), the same 
has not yet been submitted for their approval. Secondly, 
our contract does not include switches, fuses, &c., although 
the wiring is done on the distributing 24-ampere circuit 
principle, and looped throughout. 

The idea that no local authority would supply, and the 
question of short circuits, &c., is too absurd to need con- 
tradiction. 
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We shall be obliged if you will publish this in your next 
issue. 
| F. G. Edey & Co. 
F. E. Eper. 
29, Ludgate Hill, Е.С. 


October 18th, 1904. 


[ADDRESS WANTED. — А correspondent wants to know 
the present address of Mr. Hickley, late of Southampton, 
the maker of Hiko commutator lubricant.—Ens. E. R.] 


[We regret that, owing to our having to go to press 
earlier than usual this week, letters from Messrs. J. C. 
Stewart and J. R. Salter have been unavoidably held over to 
our next issue.—Eps. E. R.] 


LEGAL. 


PESTALL v. PorrRRIES Evectraic TRACTION Co. 


Ат the Stoke County Court on October 12th, before his Honour 
Judge Mulholland, K.C., John Pestall, living at Crewe, brought an 
action against the Potteries Electric Traction Co. under the 
Workmen’s Compensation Act. We are indebted to the Stafford 
Advertiser for the following report of the case :— 

The grounds of the claim were that while the applicant was 
employed as an electric-car driver by the company he lost the total 
we of his hands owing to exposure, vibration, the action of electric 
current, and brass-poisoning brought about by his handling of 
brakes, levers, &c., used in driving cars. Mr. Н. 8. К, Feltham, of 
Crewe, appeared for the applicant, and Mr. B. C. Brough (instructed 
by Mr. G. C. Kent) for the respondents. 

Mr. FErLTHAM said the point to be decided was whether an electric 
car driver sustaining injury in the course of his employment by the 
exposure of his hands ín using levers and by the vibration on the 
brakes of the cars he had to drive, had suffered an accident within 
the meaning of the Act. The applicant was in a very serious posi- 
tion; he would never be able to doany more work. Both his hands 
were contracted, and his muscles were in such & condition that he 
would never again be able to earn his own living. There had been 
many cases in the courts to decide what was an accident within the 
meaning of the Act. In delivering judgement in one case, Lord 
Jastice Mathew gave a definition of what was an accident under 
the Act. He said that to determine what constituted an accident 
one must discriminate between what “would” occur in the ordi- 
пагу course of employment and what “might” occur. Something 
which “ would” occur in the ordinary course could not be called an 
accident, but if the fortuitous and unexpected element came in, 
there was an accident. Mr. Feltham suggested that this defini- 
tion might be good guidance in this case. He submitted that the 
fortuitous and unexpected had come to pass, for Pestall had suffered 
injury that would " not occur in the ordinary course. 

In answer to a remark by the Judge, Mr. FELTHAM said there 
were, unfortunately, a lot of men suffering in this way. The appli- 
eation of the brake caused а great amount of vibration on the right 
arm, and this was aggravated on carswhere the brake skidded 
owing to the wheels having been worn flat in places. Such cars, 
going at full speed, might be described as leviathan buck-jumpers, 
and when the brake was applied the vibration must affect a man’s 
hand. The car drivers were not protected as much as they might 
be, and he contended that if something happened which a man 
could not avoid and could not get out of the way of, then the unex- 
pected and fortuitous did arise. 

PESTALL went into the box and gave evidence as to his condition, 
which is sach that he cannot even dress himself. He was in the 
employment of the company from March, 1900, up to November 
last, when -he was obliged to consult Dr. Storrar. He was in the 
infirmary from December 3186 till April 1st. Не was a married man, 
and was formerly an advertising agent for Messrs. Coleman. 

Dr. STORRAR gave evidence that the applicant would never be 
able to work again. The doctor discounted the ''brass-poisoning ” 
theory, but said that vibration certainly might have caused the 
plaintiff's injury. He thought the most probable theory was that 
Pestall’s muscular atrophy was caused by holding a cold metal 
lever in all weathera during the years of employment as car- 
driver, aggravated by vibration. 

Mr. FELTHAM suggested that there might be a small leakage of 
electricity frum the controller of a car, and with a driver holding а 
metal lever in his other hand, a circuit would be formed, and the 
driver affected by electricity, He asked the doctor whether elec- 
tricity could not escape. 

Dr. Втоввав: You get ор a leaky car on a wet day, and you will 
know. The doctor added that there was no doubt that electricity 
could escape. 

Mr. FELTHAM agreed, and said his suggestion might not be an 
impossible one. Knowledge of electricity was as yet only in its 
infancy. "MR 

Mr. Ввосан, for the defence, said the respondents’ case was that 
there had been no accident within the meaning of the Act. 


Exposure to cold was the normal characteristio of the applicant's 
employment. Ав to vibration, everyone who got on а car had some 
vibration to submit to. The driver had more, but this again was 
& normal characteristic without which at present the employ- 
ment could not be carried on. This vibration was in no sense 
accidental, fortuitous, or unlooked for. 

In giving judgement for the respondente, his HoNoUR said every- 
one sympathised with Pestall but it was his duty to consider the 
law. The plaintiff's injury certainly could not be caused by the elec- 
tric current or brass-poisoning. It might be caused by exposure, cold 
and vibration, but where could an accident be said to come іп? 
Vibration must exist in all locomotive driving. The application of 
a brake must first cause vibration, and then, by pressure on the 
wheels, stoppage. Deafness produced by machinery, and lead- 
poisoning, were comparative cases. It was impossible to say when 
the injury first began, and, therefore, when an accident occurred. 
Whether or not tbat which the plaintiff suffered from came about 
in his employment with the company, he was satisfied that the 
injury came about slowly and gradually. It would be contrary to 
common-sense to call an accident that which took five years to 
happen, and only really happened after five years. His Honour 
recommended the plaintiff to the company's mercifal consideration, 
and Mr. Brough promised that the Judge's remarks on this point 
should be brought before his clients. 


BUSINESS NOTES. 


D.P. Batteries.—The D.P. Battery Co., Ltd., of 11, 
Victoria Street, Westminster, bave just brought out a very fine new 
catalogue, which battery buyers ought to have before them. We 
note that in addition to their “Strip” type cells, which have been 
so long employed for country house plants and for low discharges, 
they are now listing and giving full particulars of their other ty pes, 
which have for some time past been used where higher rates of dis- 
charge have been required, and for central stations. All these 
cells have cast Planté positives of enormous surface with a skin 
formation, and are of the hanging type. They are not in any way 
experimental plates, as they are the result of many years’ experience 
both on the Oontinent and in this country, and have proved them- 
selves most durable under all conditions of work. The D.P. Co. 
have recently brought out many improvements. In all types they 
have increased the space at the bottom of plates, thus obviating the 


PLANTE Type Positive PLATE. 


necessity of cleaning out cells, due to deposit, and in the Lumford 
heavy and station types, special tube guides are used to keep the 
separators always in their proper position. In comparing 
the prices of the Lumford heavy and Lumford station types 
with other cells, the thickness and the weight of the plates 
have to be taken into account; as, all other things being equal, 
the life of a battery practically depends on the amount of 
lead used in its construction, it is claimed that in the long run 
these will prove most economical. In getting out this catalogue, 
the company have aimed at putting before customers all such useful 
information as will, in casos where there is little time for com- 
municating with them first, enable them to get out quotations and 
specifications, The list is excellently laid out, has a convenient 
thumb index to the different sections, is well illustrated, contains 
very fall dimensional drawings, instructions for erecting, and 
everything that a battery purchaser needs to have before him in 
deciding what he wants. The compilation of the book mast have 
entailed a large amount of labour. 


Brooks’s Patent Fiexible Curves.—Particulars have 
come to band of some useful curves devised by Mr. W. J. Brooks, 
of 33, Fitzroy Street, W., for the use of dranghtamen. Pattern a is 
of celluloid or steel, and is provided with tabs at intervals along 
its length. By placing the fingers on the tabs, the curve can be 
firmly held in place while it is adjusted to the desired curvature, 
and the line ruled against it. For sizes above 8 in. long, weights or 


FLEXIBLE CURVE, PATTERN А. 


Ld 


drawing-pins are used to hold the tabs in position. This is a most 
useful device where the results of tests or calculations have fre- 
quently to be plotted. Pattern в isa steel strip with stiff-hinged 
linkwork attached, which holds the strip in shape, so that it can be 
transferred from one drawing to another, or turned over to draw 
the reverse curve. Patterns с and р are designed for a similar 
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purpose, but are of somewhat different construction; and all of 
them are extremely handy instruments, which we have pleasure in 
commending to the notice of our readers. Mr. Brooks has also 
designed a “parabola curve," accurately cut in celluloid, with the 
axis, focus and latus rectum engraved upon it. Besides the obvious 
uses of this curve in drawing, it has many applications in geometry, 
and can be used for finding the squares and square roots of numbers, 
and solving quadratic equations. ° 


The Wirt Metal Brush.—There has been some dis- 
cussion of late as to the advantage of using carbon brushes in 
dynamos to the considerable extent to which they have for some 
time been fasbionable. This question has been considered for a 
long time in America, and was in particular made the subject of 
special study by Mr. Charles Wirt, who designed a brush with the 
object of obtaining as nearly as possible sparkless commutation 
without the large sacrifice of energy involved in the use of carbon 
brushes, and the large expense due to the increased size of the 
parte. This brush has now been for some time in use in America, 
and it has been found that for many types of machine it has made 
sparkless commutation possible under conditions when with other 

brushes there was constant trouble. The brush, of which a view is 
shown herewith, consists essentially of a number of thin lamin= of 
copper sandwiched between laminw of high resistance metal, held 


E together by springs parallel to the laming, but not extending to 


the contact surfaces. By this construction, the idle current, which 


WinT Metar BRUSH. 


with ordinary brushes is liable to give trouble by sparking on the 
passage over successive commutator sections, is damped down by 


the high resistance metal which it first meets and last leaves, while 


the working current ia conducted with a minimum of resistance by 
the central copper lamine. The construction has the advantage of 
giving an extremely flexible brash with a constant and yet elastic 
contact. It is difficult to arrive on merely theoretical grounds at a 
conclusion in the comparison of brushes. It is a matter which can 
only be settled by actual practical experience; and in a large 
number of cases, dynamos which have sparked incurably under 
other conditions have worked quite satisfactorily with Wirt brushes. 
The brushes are stated to carry about 200 amperes to the sq. in., 
more or less, according to the type of brush-holder. The now con- 
siderable experience which has been had of them makes it probable 
that in any machine designed for metal brushes, and not working 
satisfactorily .with them, a considerable improvement might be 
effected by the use of the Wirt brush. The sole licensees for the 
manufacture of these brushes in this country are Messrs. J. Defries 
and Sons, Ltd., of 146 & 147, Houneditch, London, E. O. 


Boilermakers’ Society.— The monthly report of the 
Boilermakers’ Society at Newcastle-on-Tyne says that with the 
close of the year the usual conditions have come involving a falling 
off of work and discharge of workers. The close of the past month 

. has given a greater increase of unemployed than is usáal even at 
this time of year, and the prospects for the coming winter are none 
too hopeful. Something is lacking in the organisation of industrial- 
ism when thousands of willing workers are without the work they 
wish to do, while at the same time the wealth of the country is 
increasing in greater ratio than the increase in population. There 
is an increase of 1,136 in the number of out of work members. 


Diesel Engines.—According to a statement by Mr. 
Mark Robinson at the recent general meeting of Messrs. Willans and 
Robinson, Ltd., that firm proposes to take up the manufacture on & 
large scale of the Diesel engine. This is under a manufacturing 
arrangement with the Diesel Engine Co, Ltd., of 179, Queen 
Victoria Btreet, London, with whom the selling rights remain, and 
who will deal with all inquiries. | 


\ x : ТЕС 
Books Received.— Notices sur l'Electricité." By A. 
Cornu. Paris: Gauthier-Villars. Fr. 5. | 
" Annual Report of the Glasgow and West of Scotland Technical 
College.” Adopted at the eighteenth annual meeting, held Sep- 
tember 20th, 1904. 

On the Recent Contributions to our Knowledge of the Floor of 
the North Atlantic Ocean." Ву Bir John Murray, K. O. B., F. R. S., &c, 
and R. E. Peake, M.LC.E. Extra publication. London: The 
Royal Geographical Society. 

"Fire Tests with Partitions." 
mittee. 2s, 6d. | 

“The Electric Tramcar Handbook, for Motormen, Inspectors, and 
Depdt Workers.“ By W. A. Agnew. London: H. Alabaster, Gate- 
house & Co. (ELECTRICAL Review). 28. 64. net. 

"The Engineering Press Monthly Index Review.“ Vol. IV., 
No. 6. September, 1904. London: Technical Press Association. 1s, 


Bankruptcy Proceedings:—The first meeting and 
public examination in re James Maraden, electric fittings manufac- 
turer, 39-40, Woodcock Street, Birmingham, are to take place on 
October 26th and November 2186 respectively, at Birmingham. 


British Fire Prevention Com- 


Dissolutions and Liquidations,—Messrs. George and 
Albert C. Hands (Hands Bros.) have dissolved partnership, and 
henceforth Mr. Albert O. Hands will trade under his own name at 
30, Snow Hill, Holborn Viaduct, E. O., and is in a position to supply 
immediately all kinds of electrical goods as before. АП accounts 
of the old firm will be attended to by Mr. A. C. Hands. 

Mr. Geo. E. Teale, of 14, Golden Lane, E. O., was on September 
28th appointed by the High Court receiver of the British Electric 
Oalibrated F'use Co., Ltd., on behalf of the debsnture-holder. 

А petition presented by а shareholder for winding up the Elmore 
Trust, Ltd., is to be heard in London on October 25th. 

A petition for winding up the Motor Manufacturing Co. is to be 
heard on October 25th. | 

At 4 meeting of the Electrical Bleaching Co., Ltd., held at 
Nottingham on September 12th, it was resolved to wind up volun- 
tarily, with Mr. W. B. Winnicott as liquidator. 

The Traction Development Oo., Ltd., is winding up voluntarily, 
with Mr. A. P. Ibbott, 9, Throgmorton Avenue, Б.О, as liquidator. 
Oreditors should send the usual particulars to Mr. Ibbott, by 
November 19th. 

Creditors of the Bath Electric Manufacturing Co. must send 
particulars of their debts, &c.. to the liquidator (Mr. A. C. Comley, 
Albion Chambers, Bristol) by November 30th. 

А meeting of the London Telegraph and Steam Gauge Electric 
Со., Ltd., is to be held at 4, Romford Road, Stratford, on 
November 21st to hear an account of the winding up from the 

-liquidator (Mr. J. R. Reedman). | 

Mesars. G. A. Smith and G. Н. Huntsworth (Smith & Huntsworth, 
electrical engineers, 180, Regent Road, Liverpool) have dissol ved 
partnership. Mr. Smith will attend to debts. | 

Messrs. G. Becker and Otto Böhndel (Schoen Bros., agents for 
electrical fittings, 29, Cock Lane, Snow Hill, Е.С.) have dissolved 
partnership, Mr. Bohndel attends to debts. 


Catalogues and Lists.—We have received from THE 


AEN DoBLE Co., of Ban Fraucisco, an exceedingly interesting 


list, giving particulars and valuable details of their tangential 
ellipsoidal water wheels. Very useful data relating to head of 
water, jete, and wate: wheels are included, and the various apparatus 
are wellillustrated. Aocompanying the above isa pamphlet dealing 
particularly with the Doble needle regulating nozzle, which also 
contains valuable data of special interest to users of water power. 

THE ELECTRICAL Co., Lap, of 125, Charing Cross Road, W. C., 
have forwarded to us their leafiets Nos. 93 and 94 of small motors 
(ranging from у, Н.Р. aud upwards) and polishing motors respectively. 
They also enclose a reference list of dynamos and motors supplied 
up to July lat, 1904, with the towns in which they are located — 
from which we note that & grand total of 3,988 machines of 
140,699 н.р. have been supplied. . 

Tux MiBRLEES Warson Co., Lrp., of Glasgow, are circulating a 
list containing a brief description of the jet condensing plant sup- 
plied by them at the works of the Scottish Co-operative Wholesale 
Society, Ltd., of Shieldball, Glasgow. The Society has a new well- 


equipped central power house, in which is generated electricity for 


driving the machinery in about 20 factories, and for lighting these 
premises which give employment to 7,000 hands.  'l'here are four 
water-tabe boilers, three 400-k w. high-speed sets, and one 250-kw. - 
set. The exhaust steam is led into a common exhaust main, and 
thence to the Mirrlees Watson independent condensing plant of the 
elevated jet type. The plant is designed to deal with 48,000 Ibs. cf 
exhaust steam per hour. 

We have received from Mxssns. GRAHAM, Morton & Co, of Leeds, 


an exceedingly comprehensive catalogue containing particulars 


and excellent illustrations, too numerous to mention, of the varied 
work carried out by the firm, in conveying and elevatiog plant foc 
large power, gas, and similar plante. 

Messrs. Rost. W. BLACEWELL & Co., Lro , of 59, City Road, Е.О, 
have issued a circular pointing out the merits of Chisholm’s Peerloas 
Commutator Compound, supplied by them. 

Tar Dieser LN am Co., LTD., of 179, Queen Victoria Street, 
Е.О., have forwarded us their current list, setting forth the 
advantages of the above engine, wnich we note are made in sizes 
from 20 to 1,000 B.. p. 

Messrs. GLOERFELD Bros., of Ludenscheid, have sent us par- 
ticulars and prices of their cable and pipe cleata of various sizes. 

A catalogue of the Never Fails” portable electric lamps, which 
are adapted to numerous special purposes, has come to hand from 
the Вголн ELECTRICAL Co., Lro, of 15, Fore Street Avenue, E С. 
This firm also enclose Mr. Conradty’s pamphlet dealing with 
carbon brashes for dynamos, motors, switches, &c., for which they 
are sole agents. | 

Мұззвв. J. G. ВтАТТЕВ & Co., of Newhall Street, Birmingham, 
have issued a price list of laminated chopper switches, and 
particulars of the Pulsford electric incandescent lamp, for which 
they are agents. 

Messrs. Ногрен & Brooke, Ітр., of Sirius Works, Manchester, 
have forwarded us a circular descriptive of the well known 
Brooke’s patent exhaust head, together with sizes, prices, &>. 

Messrs. Crompton & Oo., LTD., of Chelmsford, forward ue their 
new 48 pp. catalogue of continnous-current motors, containing leading 


- dimensions and weights, details of extras and spares, &c., together 


with prices of same. 
included. 

Mr. Ep. Branp, wire working machinery specialist, of 35, 
Shakespeare Street, Ardwich, Manchester, encloses a list setting 
forth the advantages of his cold wire pointing machine, which ів 
claimed to be а time-and-labour saving device, well worth the 
attention of wire drawers and others similarly engaged. 

Messrs. J. RHopxs & Sons, LTD., of Grove Ironworks, Wakefield, 
have recently published a booklet irelating to their open-gap 


Particulars of pulleys aud starters are also. 
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power presses. One outstanding feature of this list is its reference 
to American competition, and the offer of the firm to send any 
standard size adjustable power press on approval to any inteuding 
purchaser to be placed alongside any press of American make. In 
addition to presses, the list particularises the Rhodes patent safety 
clutch, fingerguard, worm-wheel adjustment motion, &c. 

An illustrated circular, relating to the Regina aro lamp, has been 
received from Mr. Корогрн GRUNHUT, 34, Gracechurch Street, 
E.C , who is the agent therefor. 

Messrs. BBANLAND, PERKIN: & Co., of School Close Works, 
Neville Street, Leeds, send us a leaflet relating to their “ Burnley's 
Rozinal Soldering Paste," which is used by many of the leading 
electrical manufacturing and other firms, and has increased 
enormously in popularity during the last few years. 

We have received an illustrated pamphlet from Tam МЕРНАН 
Fanauson Lock Barrirz Co., Ілтр., of Tipton, Staffe., for 
whom Messrs. Stewarts & Lloyds, Ltd., of 41, Oswald Street, 
Glasgow, are sole representatives. The advantages claimed for the 
" Ferguson" patent lock-bar steel pipe for water, gas and other 
purposes are fally detailed, together with reports of tests from 
various authorities, &. E 


Trade Announcements,— Messrs, Hodgson, Wright and 
Wood, of Halifax, bave now moved to their new premises, and 
their address for the future will be Century Works, Pellon Lane, 

to which all communications should be sent. The 
works are all on one floor, and are driven throughovt by the firm's 
motors to the number of 10, the current being taken from the Cor- 
poration mains. Each department, and several of the tools, are 
driven by separate motors, so as to ensure the most economical 
working. A b-ton electric crave is also provided in the machine 
bed, running the whole length of the works. The firm is making а 
speciality of tarning out an efficient and well designed motor at a 
moderate price, Other specialities are electric winches, switch- 
boards, starting switches, main switcbes, and fuseboards. The 
firm has recently completed a contract for eight electric winches for 
export, and makes a special line of these machines. 

Mesars. Balcke & Co., condenser specialists, who were formerly 
represented in this country by Mr. Arthur Koppel, have now opened 
an independent branch under their own name, at 27, Clement's 
Lane, London, Е.С. Messrs. Balcke's ceoling towers are well known. 
Mr. C. Schmidt, who has been with the firm many years, has been 
appointed their London manager. 

For family reasons, the business of Messrs. Green & Boulding, of 

28, New Bridge Street, E. C., has been turned into a limited com- 
pany, and the business of engineers, &c., will be in future carried on 
under the title of Green & Boulding, Ltd., under the same manage- 
ment, Mr. Sidney Boulding being managing director. 
. In connection with the notice of partnership dissolution respect- 
ing Mesars. Offord, Wilson & Barfield, which appeared on р. 577, of 
our issue of October 7th, welearn that the business will be continued 
under the style of Offord & Wilson. 


The Electric Coin-Freed Meter Dimming Attach- 


ment.—This patented attachment is for adding a resistance in pre- 
payment meters to prevent the lights being put out suddenly, and 
thus leaving people in the dark without any warning, when the 
amount of energy equivalent to the coins inserted has been con- 
sumed. By the addition of this attachment, warning is given 
by the light becoming gradually dimmer, thus obtaining the same 
result as a gas meter valve in prepaid gas meters, where warning is 
given by the gradual lowering of the light as the gas supply 
becomes exhausted. This advantage is obtained at very small 
extra cost. Several thousand meters are already fitted with the 
dimming device, and are in use at the present moment. The 
offices of the Electric Coin-Freed Meter Dimming Syndicate, Ltd., 
are at Albion Chambers, 11, Adam Street, Strand, W.C. 


Fined.—The St. Helens Cable Co., Ltd., were fined 208“ 
and costs for allowing an engine fly-wheel to remain unfenced. 
Counsel for the company said that the engine was fenced immedi- 
ately they knew that it required to be done. 


Brash Lighting Specialities.—The Brash Electrical 
Engineering Co., Ltd., of Belvedere Road, B. E., are issuing an 
interesting and attractive little Bulletin No. 4, drawing attention 
more particularly to their numerous specialities in incandescent 
lamps and fittings. This booklet covers ordinary, fancy and traction 
lamps, switches and accessories, and farther illustrates a variety of 
residential, church, theatre, ship and factory fittings of striking 
design, which cannot fail to impress anyone who is following 
this line of the electrical industry. 


The Horsehay- Works.—The Horsehay Co., Ltd., of 
Horsehay, R.S.O., Shropshire, has issued a book of fine illustrations 
showing views of its works, where large steel and iron work is 
turned out. Wilson power gas plants are made, and Temperley 
patent transporters are constructed. The photograpbic views 
include the bridge shop and yazd, fitting and machine shops, pattern 
shops, specimen spans of bridge-work for India, South America, Natal, 
Havana, Uruguay, and also for our own Great Western Railway. In 
steel building construction, views of a mill roof and a dome fora 
corn exchange are shown, wbile large cast-iron tanks, Temperley 

тв, and a 1,000-ton Haulabout engine also have place. In 
regard to the Wilson patent power gas plant which has been erected 
at tbe Horsehay Co.’s works, this insti llation is capable of giving 
500 B. H. P. daily working load, and it supplies a number of Stock- 
port and Crossiey engines which drive, either through shafting or 
by electricity, a large part of the Horsehay’s Co.'s shops, and also 
supply the whole of the works and offices with electric light 
Bituminous rough slack ip used at ap average consumption of 


1:25 Ibs. of coal per 1-H. r.-hour, inclusive of the whole of the work- 
ing fuel fed to the producers and boiler, the latter supplying the 
steam for the producers and auxiliary machinery in connection with 
the plant. Power station engineers, and also those who are respon- 
sible for the design of power station buildings, might find this 
brochure well worthy of their attention. 


Exports of British Electrical Machinery.—Steady 
progress continues to be made as regards the exports of electrical 
machinery from tbis country. The returns for September last show 
a total of £47,777, which contrasts with only £42,380 in the 
preceding month, and £35,969 in September, 1903. For the first 
nine months of the year, the shipments have attained a value of 
£354,506, as against £331,822 in the corresponding period of last 
year. 


Tramway Point Controllers.— Messrs. S. Dixon & Son, 
Ltd., have received an order from the Brighton Corporation tram- 
ways department to install their automatic point controller. 


LIGHTING AND POWER NOTES. 


Barrow.—A L. G. B. inquiry was held recently into the 
application of the T.C. to borrow £35,000 for electric lighting pur- 
poses. "Dealing with this proposed further expenditure, the town 
clerk stated that the amount was made up as follows:—Buildings, 
£4,000; engine room plant, £5,750; boiler house plant, £6,750; 
clerk of works and contingencies, £1,500.. This made the cost of 
the present extensions £18,000, and for additional further services 
another £5,000 had been added. The borrowing powers applied 
for, but not obtained, amounted to £12,097, making the total of 
£35,097. ; 


Bedford.—An inquiry by the L. G. B. was recently held 
touching the application of the Т.О. for sanction to borrow £44,950 
for E. L. p Intimation had been received from the Board 
that it would only sanction extensions for three years, and, in con- 
sequence, а statement was prepared by the engineer, representing 
£39,950 for thelthree years. There was no opposition. | 


Bexhill.—A L:G.B. inquiry was held recently into th 
application of the Т.С. to borrow £3,500 for electric lighting pur- 


poses, and £1,100 to provide an electric pump at the sewage works. 
There was considerable opposition, and the inspector expressed dis- 


satisfaction with the figures supplied to him. 


Bishop’s Stortford.—The U.D.C. has resolved to apply 
for a prov. order authorising it to supply electrical energy for light- 
ing purposes within the district. | 


Burton-on-Trent.—The borough electrical engineer, Mr- 
P. J. Pringle, has recommended that the charges for electricity 
should be reduced, and this has been approved by the Gas and 
Electricity Committee, and is to be considered by the T.C. shortly. 
It has been found that about two-thirds of the total number of con- 
sumers at present get no rebate. The present are on the 
maximum demand system of 6d. perjunit 13 hours, and 3d. after, and 
it is now proposed to reduce the time of maximum demand to 14 
hours with rebates quarterly instead of half-yearly, and also to 
introduce a flat rate of 5d. with quarterly rebates. Reductions in 
meter rents are also recommended, from 3s. 6d. to 2s. for 5 amperes, 
and from 9s. for 300 amperes, in proportion. The mean price to all 
consumers is at present 5:25d. 


Canterbury.—A L. G. B. inquiry was held last week into 
the application of the T.C. for sanction to а loan of £10,000 for the 
provision of additional boilers and another generating set at the 
Electricity Works. | 


Carlisle.—The Т.С. has received from the L.G.B. sanc- 
tion to borrow £5,000 for mains extensions, meters, services, &с. 

The Council has entered into an agreement to light the Canal 
Goods Yard of the North British Railway Oo. by electricity. 


Cauvery Falls.— The Madras Standard states that on 
the first year’s working of the power echeme laid down at the Falls, 
the net profits were 31°86 per cent., and it is calculated that in five 
years the total cost of just over half a million sterling, of both 
installations, which provide together about 6,500 K.., will be 
recouped, and the probable net profit for the first nine years is 

ut at £750,000. Proposals are now under consideration for electric 
lighting and tramway systems for Mysore afid Bangalore, pre to 
be derived from the Falls, and a day is pictured when valli, 
12 miles distant, from the source of power, will become a flourishing 
industrial centre, and aluminium and iron produced by electricity 
from local ores. In consideration of the services rendered to the 
State by Major Joly de Lotbiniere in developing the energy of 
the waterfalls, a proposal to grant him a bonus of Ба. 20,000 is 
strongly supported. 

Cheltenham.— Last week Mr. J. Swinburne, nominated 
by the President of the I. C. H. at the request of the T. C., to investi- 
gate the working of the electricity undertaking, attended at the 
Town Hall for the purpose of hearing representations from any 
interested ratepayers. i 

Complaints were made by the Ratepayers’ Association regarding 
mains extensions, which it was ‘contended, on the capital outlay, 
were quite unremunerative ; £10,000 & year was too much to pay 
for. street lighting; energy was supplied to the traction pompapy 


650 THE ELECTRICAL REVIEW. [vol 55. No. 1,404, Остовив 21, 1904. 


at a loss. Other points of criticism were the absence of а deprecia- 
tion account; neglect to ask for open tenders for plant, and the 
policy of allowing the yearly deficits on the undertaking to 
accumulate instead of writing them off year by year, as the order 
reguired. The accumulated deficiency to date was stated to be 
£17,000. The case for the Electricity Committee is to be heard 


ata future date. 
Darlington.—The T.C. has reduced the price of 


energy for lighting purposes from 5d. to 44d. per unit for the first 
1,000 units, from 42d. to 41d. per unit for the next 2,000, and from 
44d. to 4d. for over 30,000 unite. 


Dewsbury.—The Electricity Committee of the Corpora- 
tion has decided to reduce the price of energy as from October 
lst, as follows:—For lighting purposes, from 6d. and 33d. to 54. 
and 34d.,one hour maximum demand; for power purposes, from 
4d. and 1d. to 3d. and 1d., one hobr maximum demand. Meter 
rental up to 50 amperes has been fixed at 78. per annum, and for all 
sizes above 50 amperes, 108. per annum. 


Devonport.—Fourther extensions of plant have been 
decided upon by the T. C., and the L.G.B, is to be asked for ite 
sanction to the borrowing of £7,958 to carry out the work. 


Dover.—The R.D.C. has approved of the Corporation 
E.L. prov. order covering the rural parishes, including St. 
Margarets. 

Dundee.— Mains extensions, at a cost of £400, have 
been sanctioned. Application bas been made for a supply of energy 
to а 40-н.р. motor, and as the works are situate within the Harbour 
boundary, permission is to be obtained to lay the main, the cost of 
which will be about £70. 

Recently the T.C. resolved to do away with the copper strip con- 
ductors, and to substitute modern cables. This work will necessitate 
an expenditure of over £2,000. 


Dunfermline.—The T.C. has resolved to consult Mr. 
W. B. Sayers, of Glasgow, as to whether it should proceed to 
negotiate with the Fife Electric Power Co., or put down works for 
itself. 


Eltham.—A poll of the parish has been taken by the 
Ratepayers’ Association, regarding the Woolwich В.О. scheme for 
supplying electricity to the district. It is proposed to inform the 
B. of T. of the result of the poll, and the B.C. has been asked to 
receive a deputation on the subject. 


Gravesend.—The draft of the proposed agreement to 
supply electricity to Northfleet is to be considered by a committee 
of the whole Council. ' 


Hanwell.—The U.D.C. has instructed the Lighting 
Committee to ascertain what expense would be entailed by engaging 
an expert to report as to the best method of dealing with the elec- 
tric lighting order. It was further decided to ask the Ealing 
Corporation and the Harrow. U. D. C. for terms upon which they 
would be prepared to supply electricity in bulk. 


Hastings.—On the 6th ult. the T.C. held a meeting 
relative to the L.G.B. inquiry into the application to borrow £3,416 
for E.L. purposes. The board, after considering the report of its 
inspector, has informed the Council that it observes that & loss on 
working had been made for the years 1900 —1903, inclusive, and 
that only during last year was any sum raised by rate toward 
meeting these deficits; the total deficit carried forward on December 
last amounted to £4,468. The T.C. has now replied, stating that it 
has been resolved to set aside. a yearly sum of £1,500 appropriated 
from the General District Rate for the purpose of wiping out this 
deficit. 


Hudderstield.—A pplication is to be made to the L. G. B. 
for sanction to borrow £4,300 for the purpose of extending the 
supply to the Golcar U.D. 


Litherland.—The U.D.C. has resolved to apply to the 
Board of Trade for an electric lighting prov. order. 


Liverpool.—Col. A. J. Hepper, D,S.O., was appointed 
by the L.G.B. to hold an inquiry yesterday into the application of 
the Corporation for sanctíon to borrow £400,000 for electric supply 
purposes. 


London.—LAMnETH.— The B.C. has instructed the town 
clerk to have the case against the South London Electric Supply 
Corporation, Ltd., in respect of alleged breach of contract in failing 
to take and destroy the dust, as set forth in the agreement between 
the late Vestry and the Corporation, brought to trial as speedily as 
possible. It was explained that the delay which had occurred was 
through the death of Mr. Justice Wright. 

CHELSEA.—Upon a report of the quantity surveyor for the re- 
building of the baths and the town hall extension, the Committee in 
charge has recommended that electric light be installed, at an 
estimated cost of £2,600. It is calculated that to light the new 
buildings with gas would cost £350 per annum, aud by electricity 
from the Sapply Co., £650, but that if an E.L. installation was put 
down, the cost need not exceed, after & period of 10 years for repay- 
ment of loan, £226 per annum. 

KENsINGTON.—Permission has been!given by the B.C. for mains 
extensions by the Nottiny Hill Electric Lighting Co., in Ladbroke 
Grove, Clydesdale Road, and Westbourne Grove, and by the 
Brompton aud Keneington Electrical Supply Oo., in Warwick 
Street. 

Br. Pancras.—In consequence of the decision in the case of 
Colwell and Others v. The Borough Council, farther leasehold pre- 


mises are about to be acquired for £500. The occupier complained 
of continual vibration from the electricity works. 

Horrowav.—In order to obviate the possibilities of suicide by 
gas, me electric light has been installed in 400 ‘cells in Holloway 
Gao : 

FutHam.—The Lighting Committee of the B.C. reported on 
Monday, having approved of the following statement submitted by 
the electrical engineer as to the disposal of the £52,042 voted for 
extensions and estimated costs:— Generator switchboard, £500, 
tenders have been invited; 1,000-xw. Belliss set, £8,947, estimated 
date of completion, July, 1905; chimney, £4,000; boiler house, 
buildings, and alteration, including new rectifier room (part 
ordered), £7,500; coal bunkers, elevators, &., £2,230; four boilers 


‘and accessories (portion already ordered), £4,340; feed pumps, 


£250; condenser, sump, and river work, £2,000; wiring motors, 
£200 ; exciter set, £500; pipes (portion already ordered), £3,000 ; 
economisers, £1,075; turbo-slternator (ordered), estimated cost 
£7,000; extra buildings, £4,000; connections, £6,000; con- 
tingencies, £500. | 

MARYLEBONE.—It being at present inconvenient to issue stock 
for the amount of the loan to the B O., the L.C.C. has determined 
to raise the money temporari'y by the issue of London County bills 
with a short currency. The total amount of cash to be received by 
the L. C. C. is £1,415,294. This will be immediately advanced to tue 
borough council, the latter paying as interest the actual cost to the 
County Council of raising the loan. The loan is to be repaid 
within a period of 38 years, and the bills will be replaced by the 
issue of stock so soon as the financial conditions are sufficiently 
favourable. 


Manchester.—The Electricity Committee is considering 
a report of the chief engineer (Mr. Pearce) on the results of experi- 
ments, recently made in electrically lighting certain parts of the city. 
The details of the report have not been disclosed, but it ів ander- 
stood that the Committee are satiefied with the results which have 
been obtained. All the old types of lamp have been exchanged for 
the Gilbert enclosed type. 


Neath.—A L. G. B. inquiry was held recently into the 
application of the R. D. O. for sanction to borrow £20,000 for B.L. 
purposes. | 


Ormskirk.—The T.C. has decided to petition the L. G. B. 
to refuse sanction to the Board of Guardians borrowing money for 
an electric lighting scheme. 


South America.—The electric lighting installation at 
Gualquay has been inaugurated. 

Mr. T. B. Holway, on behalf of a syndicate, bas applied to the 
Buenos Ayres Municipality offering to put down a municipal 
electricity works. The capital would be $18,000,000 gold, and the 
tariffs to be charged would be such as to allow an interest of 54 per 
cent. and 1 per cent. to sinkiog fund. 


South Perth (Western Australia).—For the past 
two years negotiations have been proceeding between the Municipal 
Council and various parties for the establishment of а public supply 
of electrical energy in the district. Finality was reached on 
September 12th, when the Council;signed an agreement granting a 
21 years’ concession to Messrs. J. Barre, Johnston & Co., of Perth. 
The first installment of the plant has to be erocted in running order 
in eight months from the date mentioned, and will comprise Bab- 
cock & Wilcox boilers, steam dynamos, balancer, and switchboard, 
sufficient for about 1,750 8-c р. lamps, supplied on the continuous 
current three-wire system, at 460 volts between the outers. The 
streets will be lit by 150 incandescent lamps, supported by brackets 
attached to Jarrah poles, carrying the overbead mains; the charge 
to consumers will be 10d. per unit for lighting, and 8d. for power on 
a sliding scale with discounts. 


Wexford.—From an Irish paper we gather that a scheme 
is on foot for lighting the town by electricity, and that a company, 
with a capital of about £20,000, is to be formed. 


Whitehaven.—The T.C. has extended the lighting 
mains to Kells, at & cost of £240. 


Whitwell. — The County Council bas sanctioned the 
borrowing of £2,000 by the P.C. to carry out its proposed lighting 
scheme. 


Woolwich.—The Electricity Committee of the B.C., 
in response to appeals both for and against extending the 
electric light to Eltham, has taken back the scheme for reconsidera- 
tion. The Council bas, on reports submitted by the town clerk and 
electrical engineer, decided that, in the interest of economical 
working of the three electric light undertakings in the borough, 
they should be amalgamated into one, and to obtain a prov. order 
for the whole of the borough. | 


TRAMWAY AND RAILWAY NOTES. 


Australia.—4An electric tramway undertaking is now 
being carried out at Ballarat on similar lines to a scheme laid down 
at Bendigo. The contractors for the work are the Eleotrio Supply 
Oo., of Victoria. The foundation stone of the power house was laid 
early last month. 
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- Beurnemouth.—The arbitration proceedings regarding 
the price to be paid by the Bournemouth Corporation for the under- 
taking of the Poole and District ‘Electric Traction Co., Ltd., were 
resumed at the Surveyors’ Institute, Westminster, on Thursday last 
week. The umpire is Mr. A. T. Lawrence, К.О. (who, since the last 
sitting in June, has been appointed Judge of the High Court), and 
the arbitrators are Mr. Robert Vigors and Mr. В. Eve. The 
claim of the company amounts to £427,619, while the valuations on 
behalf of the Corporation vary between £55,000 and £67,000. The 
case for the Corporation was concluded by the calling of Mr. J. B. 
Hamilton, general manager of the Leeds tramways, and Mr. Ryde, 
of the Westminster firm of valuers, both of whom placed the number 
of years’ purchase of the undertaking at 163. Mr. Honoratus 
Lloyd, К.О, for the Corporation, addressed the Court, and argued 
that from the company’s own figures their working expenses were 
much higher than their valuers had calculated, and therefore the 
figure of net profits on which the company had estimated should 
be greatly reduced. The proceedings were adjourned till the next 
day, when, in the course of his address on behalf of the Corporation, 
Mr. Honoratus Lloyd, K. C., said his clients regarded the claim of the 
company asgrossly exaggerated and extravagant, and put forward with- 
oot due appreciation of the tribunal before:which,they were going 
in the hope of arriving at some such wretched result as splitting 
the difference.” Mr. Balfour Browne, K.C., for the company, con- 
tended that the proposed extensions were bond fide, and the Corpora- 
tion ought to pay full compeneation for them. The tribunal had simply 
to decide in regard to the existing line what was the value in the 
open market of an income of £5,622 for nine months. That was 
the sumi shown as profit on the 1901 balance shset of the company, 
which the Corporation had agreed to take asa basis. The balance 
sheet had to be taken as it stood, and the Corporation could not 
introduce апу aum for depreciation. 


Blyth.—A suggestion has been made at Blytb, North- 
umberland, and is finding much acceptance there, that an endeavour 
should be made to indnce the Tynemouth and District Tramway Co. 
to continue their line northward to the Port of Blyth. The latter 
place is between six and seven miles north of Whitley, where, at 

sent, the Tynemouth line terminates. It would, undoubtedly, 

a convenience to people wishing to travel from Blyth to the 
Tyne, as the train service is far from being one of the best, but as 
the line would only directly tap one small place on the way—Seaton 
Sluice, a place whose glory is all а matter of history—the proba- 
bility of the suggestion being carried out may ba doubted for 
financial reasons. 


Brighton.—The Tramways Committee has decided to 
install one of Turner's automatic points as an experiment. А 
proposal was submitted to the Committee that half the cars should 
go to the railway station, ав а terminus, instead of going to the 
Old Steine, bat it was decided that the suggestion was imprac- 
tica ble. ` 


Caucasia.— Good progress is being made with the con- 
version of the tramways in the town of Tiflis to electric traction. 
Three-quarters of the work has been completed, and it is hoped to 
have the lines in operation early next year. 


Croydon.—The T.C. has decided to object to the appli- 
cation of the B. E. T. Co. for an extension of three years in which to 
complete the tramways authorised by the Mitcham Order of 1901. 


Darlington.—The T.C. has decided to deduct £450 from 
the account of the British Electric Equipment Co., and £392 from 
the account of the British Westinghouse Co. Ltd., as damages for 
non-completion of contracta in connection with the tramways. 


Derby.—We mentioned last week that the question of 
delay in execution of works between the Derby Corporation and 
Mesers. J. G. White & Oo., Ltd., bad been amicably settled. We 
аге now given to understand that the work actually carried out was 
largely in excess of the contract requirements, and involved 
numerous changes in the specifications. This naturally caused the 
time originally specified for completion to be exceeded. 


France.—Work is about to be commenced on the con- 
struction of an electric railway between Villefranche and Bourg. 
Madame (Western Pyrenees), 


Halifax.—On the 14th inst. а collision took place at 
Halifax between two electric single-decker cars. Owing to the 
brakes of one of the cars failing to act, it dasbed down 4 steep 
hill, and, near the bottom, ran into the otber car, both being turned 
off the rails. The front of each car was completely wrecked. The 
driver of the runaway car was injured, and the driver of a wagon, 
belonging to the Corporation, which was overturned in the accident, 
had to be removed to the infirmary. 2 

The double track section of the Corporation route from Brighouse 
to Bailiff Bridge was officially inspected by the B. of T. on 13th 
inst., and this section was to be opened for traffic last Tuesday. 


Italy.—A company bas just been formed in Brussels with 
a capital of £52,000, to be known as La Société du Tramway Elec- 
trique de Rome à Civita-Castellana. 


Keighley.—The B. of T. inspection and the formal 
opening of Keighley's rew system of municipal trams took place on 
12thínst. Permission was given to open the public service pend- 
ing the arrival of the cfficial authorisation. Later in the afternoon 
the Mayor started tbe first car from the shed. A JO minutes’ ser- 


vice from each of the termini at Utley and Ingrow is being estab- 
lished, and a more frequent service to and from the railway station. 
There are 2 miles 47 chains of double track, and 26 chains of single 
track. Borrowing powers for £42,000 have been obtained to com- 
plete the extension from Victoria Park to Screwmill Lane End. 


Leeds.—The tramway accounts for the half-year ended 
September 29th, show a net profit of £39,293. The receipts reached 
£161,069, compared with £151,367 in the corresponding period of 
last year, an increase of £9,721, which is set down to the more 
favourable weather and to the introduction of the "split turn” 
systém. The total cost of working was £83,500, against £80,635 in 
the corresponding period of last year. The net profit indicated, 
£39,293, is after deducting expenses for depreciation, interest and 
sinking fund, and compares with £36,890 in the corresponding 
period of last year. There has been an addition of 500,000 car-miles 
in the past year. 


Liverpool—Southport Electric Railway.—A corre- 
spondent writes that the electric cars are now running more smoothly 
than hitherto, and on the 14th inst. а commencement was made 
with the lengthening of the trains by putting on five, instead of 
four, electric coaches. A sign of the progress of the line and the 
intention of the Lancashire and Yorkshire Railway Co. to cater for 
the public, is the fact that they intend to construct a new station 
half way between Marsh Lane and Seaforth Stations, while a new 
station also is contemplated between Birkdale and Ainsdale, where 
а new district is becoming populated, as a result of the accele- 
rated and electrified service. In order that passengers using the line 
hereabouts may be safeguarded, the company have had erected at 
Freshfield Station a footbridge, and have issued a warning that 
passengers must not cross the line except by the bridge, yet, says 
our correspondent, “the travelling public seems slow in appreciating 
the warning.” 


London.—L.C.C.—The Daily Chronicle says that Mr. 
J. Allen Baker, Chairman of the Highways Committee of the L.C.C., 
has just returned to London after a tour through the United States, 
during the course of which he has made a study of the developments 
of street transit in that country. The results of his investigations 
will be embodied in a report which he bas been asked to present 
to the Highways Committee of the Council. 

Sr. PANCBAS.—The L. C. C. has written to the B.C. on the sub- 
ject of its requirement that a uniform system of electric conduit 
tramways should be adopted throughout the borough. It is estimated 
that by the substitution of the conduit system on those routes for 
which it is suggested that the overhead system should be employed, 
the additional outlay would amount to something like £500,000. A 
special Committee of the St. Pancras Council recommends the latter 
to adhere to its resolution requiring the adoption of the oonduit 
system throughout. | 


Londonderry.—The Privy Council has approved of an 
electric tramway system being put down between Derry and 
Moville. 


Manchester.—A collision occurred between two Corpora- 
tion cars at the junction of Besswick and Mitchell Streets on 15th 
inst. One of the drivers was severely cut by the glass and badly 
bruised, necessitating his being taken to the hospital ; two passengers 
were also similarly hurt. Traffic was delayed for about an hour on 
this section. 

A report was submitted recently to the Tramways Committee by 
the special sub-committee re parcels. It was recommended that the 
old depót in Stockport Road, Longsight, be utilised as a parcel 
depót, and that the necessary alterations of the premises be carried 
out, and that the mess-room for the men in George Street be trans- 
formed into a receiving office. The sub-committee was authorised 
to make all arrangements for bringing the parcels department into 
operation as soon as possible, including the provision of all the 
necessary plant and staff. 


Manchester and Altrincham.—The construction of 
the lines from Stretford to Altrincham, completing the connection 
of the latter town with Manchester, is being delayed, owing to a 
difficulty with regard to bridges over the Mersey. One of these 
needs widening and strengthening, and the cost of the work will 
probably fall upon the County Councils of Lancashire and Cheshire, 
and the Manchester Corporation, but the liability has yet to be 
fixed. It is hoped that the difficulty will soon be removed, in view 
of the strong local demand for the construction of the lines, The 
project includes a tramway service for the populous Urban District of 
Sale, but it is understood that the connection with Gatley (the 
terminus of the Stockport tramway system) by way of Northenden, 
will not be proceeded with, at any rate until the Altrincham section 
is completed. 


New York City.—The Long Island Railroad Co. has 
commenced work on the construction of a four-track line from 
Long Island City to Mineola. The trains on this line are to be 
operated by electricity in the spring of 1905. 


Southport.—The pier tramroad is shortly to be operated 
by electricity at a cost of about £700, the Pier Co. defraying the 
cost by instalments. 


West of Fife.—4A conference is to be arranged between 
representatives of Dunfermline T.C., Donfermline District Com- 
mittee, and the burghs of Inverkeithing, Cowdenbeath, and Loch- 
gelly, in regard to the proposed scheme of tramways for Dun- 


. fermline and the West of Fife, and as to how the streets and roads 
will betaffectedithereby. * 
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Rossendale.—The Bury Corporation is being urged by 
the Ramsbottom District Council to arrange for a continuation of 
the Tottington section of the Bury tramways, through Green- 
mount and Holcombe to Ramsbottom, in the direction of the 
Rossendale Valley. An extension is desired to Walmersley, con- 
necting with another Bary route to Limefield. An interview took 
place between representatives of the local authorities a few days 
ago, but no definite decision was arrived at. 


Trichinopoly.—About three years ago a proposal was 
made to the District Local Board to run an electric tramway from 
the Junction Station through the town to Srirangam Island, and to 
provide at the same time an installation of electric lighting and 
power forthe town. The population of Trichinopoly is 100,000, 
and that of Srirangam 25,000. The island contains two sacred 
temples, and the concourse of pilgrims from all parts to these is 
great, and it was anticipated (according to the Madras Times) that 
the traffic on a tramway, if laid down, would be large. Only one 
route between these two towns was open, that of the Cauvery 
Bridge, which is about a quarter of a mile long. The D.L.B. decided 
that the proposed scheme would be of benefit to the populace, and 
in 1903 granted to the proposer a term of one year within which to 
put forward a workable scheme, with certain conditions. An esti- 
mate for the proposed work was submitted, providing a tramway, 
light and power scheme at а cost of £50,000, and promising a return 
of about 10 per cent., or if the Board preferred to carry on the work 
itself, the capital could be found in London at 5 per cent. without 
commission. At the last moment the D.P.W. authorities stated 
that the Cauvery Bridge would not support а tramway. The bridge 
was constructed about 70 years ago, and is the only. one across the 
river for a distance of about 110 miles. It is now urged that this 
should be substantially repaired and the scheme carried out. 


Urmston.—The L.G.B. has sanctioned the borrowing 
powers asked for by the Urmston District Council to cover its 
share of promoting the Manchester Southern Tramways Act. The 
construction of the lines in Urmaton is subject to an arrangement 
with the Manchester Oorporation, who will become the lessees. 


Urmston is a comparatively new and rapidly-growing suburb of 
Manchester. а 


— 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—The Telephone Committee, in 
response to numerous requests, has brought forward а draft 
balance-sheet and report for the half-year ending September 30th, 
1904. The report states that on October 5th there were 1,448 
exchange lines, and in addition 21 junction lines in use. On an 
average 4,564 conversations are made daily except [Sundays; there 
are 27 public call offices, all of which are payin z satisfactorily. 
Sub-exchanges are working at Burgess Hill with 57 lines, Portslade 
with 33, and the Shoreham exchange has only јо: been opened. 
Exchanges at Hurstpierpoint and Steyning аге in course of con- 
struction, and will be opened shortly. The addition to the switch- 
board at the Central Exchange has been completed, and the whole 
board now has a capacity for 2,088 subscribers, and 48 junctions. 
It provides switchboard accommodation for more than 2,000 sub- 
scribers, and there are in use and on order 2,000 instruments. 
Cables are laid to supply more than 2,500 subscribers. The financial 
position of the undertaking is also claimed to be satisfactory. It 
is said that the next 500 subscribers can be connected at а very 
small cost for labour, and practically these rentals will be all profit, 
as the working expenses and capital charges will be very little 
increased. After charging working expenses, interest, and sinking 
fund of the £42,000 loan already taken up, an approximate revenue 
account for the half-year shows a profit of £98 7s. 7d., after allow- 
ing £30 for bad debts. The annual revenue of the department at 
the present time is £6,411 78. 8d., the amount having increased 
during the past six months at the rate of £411 per month. The 
Telephone Oommittee decided to charge canvassers’ salaries to 
capital account when obtaining new subscribers during the first 
yoar. 


Bournemouth Telephones.—There is nothing approach- 
ing to unanimity among the Bournemouth Town Councillors on the 
question of applying for a telephone licence, under which & muni- 
cipal telephone scheme would be carried out upon the lines of the 
recommendations and estimates submitted by Mr. A. Б. Bennett. 
The Council some days ago had а discussion on the subject. The 
voting on an amendment to drop the subject was 13 for aud 17 
against,so that the recommendation for municipal telephony bas 
passed by the very substantial majority of four votes. We do not 
wonder that the Mayor felt called upon to observe that he did not 
think they would get a licence on a vote of 17; it was not half of 
the Council. . 


The Postmaster-General and the Brentford Dis- 
trict Council.—At Brentford County Court on 14th inst. bis 
Honour Judge Shortt, K C., sitting as arbitrator under Sec. 3 of 
the Post Office Aot, 1878, gave jadgement in the dispate between 
the Postmaster-General апа the Brentford District Council as to 
overhead or underground wires The Morning Advertiser says that 
to meet the demands of subicribers іа Brantford to the Post Office 
telephone system, the Postmaster-General proposed to ruu lines along 
the Ealing and Hanwell Roads at Brentford, but the local Council 
refused to asgont to overhead wires, In. order to meet the demand 
for a cheap telephone system, it was incumbent on the postal 
department to make the installation а cheap м possible, but this 


could not be done if the demands of the local Council that wires 
should be laid underground were insisted on. The roads in ques- 
tion were unfrequented and suitsble for overhead wires, and the 


- cost of installation would be £47 5s. 5d., whereas to lay the lines 


underground would cost £364 58. 6d. The difference was so great 
that the Postmaster-General would be forced to give up the project 
as an unprofitable one if underground wires were insisted on. He 
had, however, offered to lay them beneath the surface if the Brentford 
Council would bear the cost of opening and closing the trenches. 

For the respondents (the Brentford Council) it was urged that 
they had no authority under any Act to bear the expense of tele- 
phone laying, though Ealing, being a borough, could do so. There 
was no need for the new service, as Brentford was well supplied by 
the National Telephone Co.; the roads named were natrow and 
unsuitable for overhead wires; and, further, it was incumbent on the 
Postmaster-General to satisfy the needs of the local authority. 

His Honour said that having visited the roads along which it was 
proposed to lay the service, he was satisfied by their narrowness 
that they were unfit to have poles set up in them, and heving 
examined the spots at which the poles were to be erected, he was of 
opinion that they would interfere with the enjoyment of the 
household ers rights aud seriously incommode the general traffic on 
the pavement. The expense of putting the wires underground was 
not sufficient to outweigh this view, and he found for the respon- 
dents. Having regard to the existing telephone system in Brent- 
ford, he was not satisfied that there was any pressing need for the 
new wires, but, anyway, they must be underground. 


Imports of Telegraph Cables.—There was last month 
a much larger importation of foreign telegraph cables and apparatus 
connected therewith into this country than usual, the returns now 
available showing a total of £9,370, which contrasts with only 
£2,668 in September, 1903. Notwithstanding this, however, the 
imports this year, to date, show a decline, having amounted during 
the nine months ending with September, to only £93,036, as com- 
pared with £44,780 in the corresponding nine months of last year. 


Wireless Telegraphy.— We read, in Indian Engineering, 
that the Telegraph Department will resume ite attempt to establish 
wireless telegraphy with Port Blair on November 1st. 


Telegraphic Interruptions and Repairs :— 


Cantus, InrERRUPTED, REPAIRED, 
Trinidad-Demerara (No.1) .. ee ee Aug. 26, 1901 .. v» 
т 8 (No. 9 ee ee aay . 1908 ee oe 
Do DO ee өө ee өө oe өө өө 
Bt. Lucis-Martinique ө өө өө ee өө Мау "; 1908 T ee 
Cayenne-Pinheiro oe se ee oe ee Aug. 18, 1908 .. өө 
Relsse-Issa (Yemen)-Camaran .. .. .. 99, ee ee 
Tarifa-Tangier .. - T . Jan. 18, 1904 .. АР, 


Closed TO OR asaki ee se ee Feb. 9, 1904 
Port Arthur-Chefa .. „ө oe 

Paramaribo-Cayenne .. её es sa ic 
Cape Haitien-Mole St. Nicholas. oo ò . Aug. 20, 1901 
Bundaberg-Gomen (New Caledonia) 858 g xa «s 
Brass-Bonny eo e oe ee Oct. 10, 1901 e Oct. 18, 1904 
. Oct. 10,1904 . . Oct. 18, 1904 
.. Oct. 10,1904 .. ee 

ee А .. Oot. 18, 1904 


Саре Town-Swakopmund = oe ce 
Swakopmund-Mossamodes (under repair) 
Bolama-Bissao .. ss T ; 
LANDLINES. 
Certagena-Baranquilla ee T ee 
Puerto Bairros .. is wa ee ee ee July 28, 1902 .. 
Beoul-Gensan oe oe eo ee ee oe Feb. 18, 1904 eo 
Beoul-Masampo ae ee oe ee e. 


eo Dec. 8, 1900 ee eo 


Anju-Ping- Yang. ° ee ee oe ee Feb 25, 1904 ee 
Ninguta-Vladivostock .. oe - ee arch 2, 1904 .. 
Oaimanera-Bantiago .. oe oe June 16, 1904 .. 
Kertch - Soutehoum ee 0 ee oe Sept. 27, 1904 ее ee 
ria Bhamo beyond Tingyuch.. oe .. Oot. 16, 1904 .. T 


Toronto Telephones.—From the Toronto Star, of 
October 3rd, we observe that Mr. A. R. Bennett has been offering 
some criticisms of certain specifications which have been prepared 
by the city for the establishment of an independent telephone 
system in Toronto. The criticisms are quoted from a private letter 
to a Toronto gentleman. He says that the terms are so disappoint- 
ing, that capitalists in this countey will not consider them for а 
moment, and he holds that they were drafted without a proper 
appreciation of the circumstances. Не adds: 

' A company required to compete with an established rival for 
the good of the citizens of Toronto requires to be encouraged, not 
treated as a thief or burglar. To secure economical extension, a 
company would have to provide, in the first instance, for very many 
more lines than it could join up for two or three years. Thecapital 
expended on this spare plant would be idle for a long time, and 
prevent dividends being reached for a considerable period after 
starting. 

" The Corporation ought to guarantee 4 per cent. interest on the 
amount of this unremunerative capital until such time as it is 
brought into use. 

“І до not suppose that any bond fide tenders will be received; if 
such come to hand they will be from promoters of companies seek- 
ing an opportunity to make a profit out of floating a company, which 
would then be left to struggle with an impossible task; or possibly 
from persons not understanding the telephone business sufficiently 
to appreciate the consequences. | : 

“І could, I am persuaded, finance a company to work Toronto on 
decent terms. Possibly I may write the Mayor to that effect." 

In his opinion the company would be placed “too much at the 
mercy of officials and arbitrators; the 10-year term is too short ; 
the terms of extension and of acquirement of the system by the 
Corporation are inequitable; the company cannot make sure of 
even getting its capital stock back under the proposed arrange- 


men * 


Mr. Bennett's remarks here quoted respecting spares ate interest- 
ing. His attitude in regard to this matter in the caseof Tunbridge 
Wells and Glasgow is already familiar to our readers, 


will demonstrate. 
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FITTINGS AND APPLIANCES FOR ELECTRIC 
LIGHTING, HEATING, AND COOKING. 


Wooden Electric Fittings. 


It is always a pleasure to place on record new developments in any 
branch of electrical activity; and that the Works" of MESSRS. 
J. 8. HENRY, LTD., of 287, 289 and 291, Old Street, E.C., deserve 
to be included in this category cannot be disputed. Departing 


Fig. 1. shows a wall bracket made of wood, the wall-plate of 
which is inlaid with green and white. 

Fig. 2 represents a ceiling fitting to carry four lamps, finished 
with oxidised silver and enamels. A corner lantern, with leaded 
panes of obscured glass, is illustrated in fig. 3, and fig. 4 shows a 
simple pendant for four lamps, which are kept in place by a wooden 


Fic. 1.— WALL. BRACKET. 


Fia. 4.—BIMPLE PENDANT. 


Fic. 5.— TABLE LAMP. 


altogether from conventional and accustomed lines, Mesars. Henry 
have found in the use of wood for electric lighting fittings a hitherto 
unexplored field for the exercise of their artistic talents, and have 
made good use of their discovery, asithe accompanying illustrations 


Fig. 2.—CEILINd FITTING. 


Fig. 3.—CoBNER LANTERN. 
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Еа. 6.—4-LAMP PENDANT. 


ring. А table lamp, provided with a silk shade lined with white, 
is shown in fig. 5, and fig. 6 is another 
coloured glass and oxidised chains, carrying four lamps. 
but a few of the large variety of designs already evolved by Messrs. 
Henry, who are to be congratulated upon their enterprise and the 


endant, with leaded 
These are 


E- Gu. 
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thoroughness with which they have carried out their task. There 
is no risk to be feared from the use of wood in fittings, and the 
insurance companies, we learn, have passed them as satisfactory. A 
tasteful set of catalogues has been issued, showing а large number of 
fittings. Special designs are also made in any style desired. 


Thursfield’s Electric Fittings. 


Messrs. C. J. Тновветвір & Oo., of Oecil Works, Clement Street 
Parade, Birmingham, are at the present time bringing out an 
entirely new range of fittings for the 1905 season, most of them 

designs. Two of these registered designs are shown in 
the accompanying figures. No. 5,084 (fig. 1) is a high class elec- 


" | xo 
tj 


Fie. 1.—THURSFIELD’'Ss REGISTERED DESIGN. 


trolier in hand-wrought work of a unique and pleasing design ; and 
No. 5,087 (fig. 2) shows a high class lantern suitable fora porch or 
hall—it is hand-wrought work and has leaded panels. A new line 
of brackets in fine cast work is also figuring among Messrs. Thurs- 
field’s current designs. 


Veritys’ Fittings and Arc Lamps. 


Messrs. Venirys, LTD., of King Street, Covent Garden, W. C., are 
ү issuing to the trade a very fine new catalogue for 1905. We 

ve before us departments 1 and 2, the. former dealing with elec- 
trical machinery, and the latter with electrical supplies in general. 
A good index, and the Aston telegraphic code, which has been 
specially compiled for use with the present catalogue, also quantity 
and other useful tables, pave the way for matter relating to (a) elec- 
trical plant; (5) machinery; (c) electrical controllers including 
switchboards, instruments and starters; (d) open and enclosed arc 
lamps; (e) accessories; (/) general supplies; (g) heating and 
cooking; and (Л) bells and telephones. Space will not permit us 
to refer in any detail to the enormous quantity of descriptive 
material that has been so ably brought together in this work, which 
abounds in well-executed illustrations of plant and accessories 
covering a very wide field, but we believe that all who have to do 
with the specifying or purchase of these things will find the volume 
—it is substantially bound—very useful, and one which it is necessary 
to keep ready to hand. 


In this issue we ought, perhaps, to make special mention of the 
firm’s arc lamps and electric light fittings. Of the former we illus- 
trate their new “ Aston ” enclosed type lamp made under “ Woraley ” 
p These lamps, which are manufactured throughout at Messrs. 
eritys' factories at Aston, are made to gauge and templet, thus 
ensuring accuracy in every detail The crown of the lamp is east 
solid, snd is very strong. The cylinder and reflector, or corona, are 
рес French grey. The globes are of special heat-resisting glass. 
e lamps are said to be light in weight, and of small dimensions, 


Fic. 2.—THURSFIBLD’s REGISTERED DESIGN. 


andiwhilezrigidity and strength are claimed as special features, we 
understand that they are also capable of withstanding considerable 
excess currents. The single enclosure lamp is shown in fig. 1. The 
Aston enclosed lamps are supplied series wound for running in 
single parallel, or differentially wound for either parallel or series 
burning. The differential lamps are finished in three different 


Еа. 2.—A VEBITY 
BRACKET. 


Fic. 1.— THE Aston “ WoRSLEY” 
ARC LAMP. 


types, according to the provision or otherwise of a self-contained 
line resistance, cat-out, and substitutional] resistance. The lamps 
carried in stock by Mesers. Veritys are arranged for taking a current 
of 4 to 6 amperes on а 110-volt circuit, or a multiple of 100 volts, 
with a mean pressure of about 80 volts per lamp at the arc. 
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The firm's “ Department 3” catalogue is on the point of issue; it is good among the fittings of this class, Fig. 4 shows a hand-hammered 
devoted especially to electric light fittings, and will include a very bracket, and fig. 5 is a taking quaint hand-hammered lantern, with 
good collection of designs of high-class fittings and silk and glase opalescent cylinder. Fig. 2 (p. 654) ia another very neat specimen 
in bracket fittings. 

For the benefit of the trade, Messrs. Veritys have prepared some 
special hand show lists, from which the front page with name may 
be easily removed, if desired. 


Eleetric Lamp Shades. 


Mmssns. Lours DERNIER & Co., of 78, Newman Street, Oxford 
Street, W., who are specialists in the and manufacture of 
artistic lamp shades for all methods of illumination, have some 
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Fic. 1. 


exceedingly neat selections of shades for electric candle-fittings, 
pendante, electroliers, and so forth. Everyone recognises what 
an important part effective and artistic shading has to play in the 
production of satisfactory illumination, especially in drawing and 
diningyrooms. The more excellent the work of the designer and 


Fic. 3.—A Very 3-Ілант ELEOTROLIER. 


shades therefor, as well as cheaper classes of fittings ; also for indoor, 
outdoor, shop and ship lighting. Some smaller publications which 
Messrs. Veritys have in circulation already contain some very 


maker of shades, the better must it be for electric lighting 
We illustrate & few of the latest and most attractive of these 
designs, chosen from a very large collection shown in Meters. 
Dernier's beautifully illustrated catalogue. In figs. 1 and 2 
are two specimens of silk pendant shades, which are designed to 


Fia. 4. Fig. 5. 


VmRITY Bracket AND HALL LANTERN. Fia. 3. Fia 4. 


acceptable styles and designs, and from these we have made А few allow,the light to be reflected from the ceiling, thas considerabl 
selections for the purposes of illustration. Fig . З is a quaint hand- increasing the illuminating effect ; fig. 1 is in sarsnet, lined in white 
wrought electrolier for three lights, which ев us as particularly and trimmed with a fancy embroideryiand silk fringe, while fig. 2, 
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in imilar style, has silk cord trimming and tassels. Fig. 3 is a 
handy and new tilting shade arrangement for table standards, and 


figs. 4, 5 and 6, show some exceedingly neat designs for small 
pendants. 


Magnetic Gate Lock. 


THE magnetic safety gate lock (patent), manufactured by Тни 
AvutTo-OONTRBOLLEB AND SwitTos Co., of Vienna Road, Bermondsey, 
is intended primarily for use in passenger lifts. In its construction 
a pivoted stop 1s normally pressed by a spring into a notch in the 
latch, and prevents the latter being raised even if a knife or other 
implement be used in the attempt. The stop is withdrawn from the 
latch by a small electro-magnet, which, on a push in the cage being 
pressed, is energised by one or more dry cells. A concealed or 
locked push is provided exterior to the cage, for operating in the 
event of the gates being closed when the cage is unoccupied. 

The lock is also provided with a device for preventing the lift 
being started while any gate remains open. This consists of a spring- 
pressed bridge-piece, which, when the gate is closed, is pressed, by 
a suitable projection on tbe jamb, into contact with two terminals in 
the main circuit of the motor. When the gate is open, this circuit 
is broken, and it is, in consequence, impossible to start the motor. 
It will be seen that, with this lock, the risk of accident is reduced to 
а minimum. 

Another speciality manufactured by tne Auto-Controller and 
Switch Co. consists of a simple and comparatively inexpensive hand 
switch for electric cranes and similar machines. This switch com- 
prises two disks of insulating material, secured to а vertical spindle, 
the latter being provided with a suitable handle. The resistances 
are carried between the two diske, and are connected to contacts 
thereon. These contacts, as the spindle is rotated, are brought 
successively into engagement with other contacts in the armature 
circuit of the motor. The reversing switch is operated by a cam at 
the lower end of the vertical spindle, and the whole is enclosed in 
а sheet-iroa сазе. 


Some London Electrical Fittings. 


THE LONDON ELECTRICAL Firrincs Co., LTD., of Roberts Works, 
Hampstead Road, N.W., with whose work our readers are 
already familiar, have, during the past year, been very busy 
developing new designs, the special feature of which is a 
modernised form of the various old English periods, and a choice 
selection of these can be seen at their fine showroom at 74, Soho 
Square. We show in fig. 1 a charming corona in the Adam style, with 
Wed placques inserted in the band, and fitted up on the outside 
with the new Huntalite candles, In fig. 2 (p. 657) is seen another 
Adam pendant in the form of a perfect 6-in. ball of cut glass, which 
has a very delicate effect. Fig. 3 isa very original and substantially 
made hall Jantern on Jacobean lines, with most effective glass 
panelling. In fig. 4 is shown their latest design of lantern in the 
Chippendale form. The radiators shown in figs. 5 and 6 are their 
newest patterns in this direction; the London Electrical Fittings 
Co. were, by the way, early at work in the electric heating direction, 
a branch of the trade in which there is increasing activity. 

The firm, who are doing a largely increased business in accessories, 
bave also just put on the market an improved form of single-pole 
oblong cut-out, as shown in fig. 7, of which they are the sole makers. 
This was designed by Mr. S. К. Thompson, of Messrs. Edmundson's 
Electricity Corporation, to meet the most stringent requirements of 
supply and insurance companies’ rules, It has a full break of 23 in., 
and there is no metal work between the terminals, as is so usual 
in this type of article. The cover is held in place by a ring, which 
screws on toa stout porcelain peg projecting through it, and at 
the top of this, a hole is provided for the purpose of sealing up the 
cut-out. It is made in four sizes, 5, 10, 20 and 30 amperes, and is 
arranged so that either back or front connections can be used; the 
two larger sizes are fitted with sweating sockets, the smaller with 


block terminals. The brass work throughout is massive, and the 
construction substantial. It is a distinct improvement, and among 


Fic. 1.—Corona WITH HuNTALITE CANDLES. 


consulting engineers and contractors should meet with the same 
success аз the company's ' Ajax " wall plug. 


Crystal Electroliers, Brackets, &c. 


To many it may have seemed most unlikely that there would be 
any return to the old-style crystal chandelier, at any rate so far as 
electric fittings are concerned. It is true that lighting fittings with 
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Fia. 2. 


Fig. 1. 
FALE, STADELMANN CRYS8TAL FITTINGS. 


crystal decorations have never been wholly absent from market 
designs, but no doubt this is due to the fact that certain popular 
forms of decoration—particularly of the drawing-room—demand 


Vol. 55. No. 1,404, OCTOBER 21, 1904.] 


THE ELECTRICAL REVIEW. 


Fic. 4.— HALL LANTERN. 


Fic. 7.—SINGLE-POLE OBLONG CUT-OUT. 


SOME LONDON ELECTRICAL FITTINGS. 
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such. Hitherto a series of fittings of the style in question was 
obtainable only by the few, and was not within reach of the man 
of moderate purse. Messrs. FALE, BTADELMANN & Co., LTD., 
however, have now placed on the market a series of fittings with 
handsome cut crystal decorations, elegant in style and moderate in 
price; the range of fittings includes ceiling fixtures, hall lamps, pen- 
dante and electroliers, two or three of which we illustrate. Fig. 1 (see 
p. 657) is an example of a bracket with crystal mounts and satined 
flame glass; Fig. 2 shows a handsome four-light ceiling fixture in 
cast brass, finely chased, of 14 in. diameter, with a richly cut crystal 
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Fie. 3. 


Fia. 4. 
CRYSTAL PENDANT AND STANDARD, 


bowl and knobs. In fig. 4 we show a good example of a newel 
light, for four lamps, or table standard; the brass work is richly 
chased and finished ormolu, and the centre carries a massive cut 
bowl for 1-light, while the three side arms represent torches, and 
are mounted with torch flame glasses. This piece is well suited for 
side table, or staircase decoration. The remaining illustration in 
this class, fig. 3, shows a l-light pendant with ormolu finished 
mountings and cut crystal decorations. 

At their recently-enlarged showrooms in Farringdon Road, E.C., 
Messrs. Falk, Stadelmann & Co., show many beautiful examples of 
fittings in the Art Nouveau, the Empire or Classic, and in what 


Fic. 5.—Bronze BErL-PusH PLATE. 


might betermed the Eccentric school. In the latter series some 
quaint designs in table standards, &c., are shown; this group is 
mostly in real bronze of antique finish, and the subjecta are gene- 
rally serpents, griffins, owls, and other more or less known, real and 
imaginary members of the lower kingdom. The decoration of these 
pieces is invariably with jewelled glass—which is at present much 
in use on the Continent—and some fine effects are obtained. 

It has been a source of trouble to the architect, the consulting 
engineer, and the client as well, that so little variety in bell and 
switch-covers was offered, and when a limited variety was obtain- 
able, it was generally of such a style, but particularly of such а 
price, as compelled the client to return to ап admiration of the 


hackneyed fluted cover of the 5-ampere switch, or the reeded 
pattern stamping of the bell-push, as the case might be. Messrs. 
Falk, Stadelmann, amongst their e group of accessories, 
have given this sos rap section their attention, and brought 
together some excellent examples. Space will only permit us to 
show one of these, i. e., fig. 5, which is a finely-modelled example of 
& bell-push plate 1n real bronze, finished in natural colour. 

Other examples of which we might make mention are a 2-way 
bell push or Dr is mpm and а door bell push repectively, both in 
real bronze, finished in brown, with relief in antique. 


New Ediswan Fittings and Accessories. 


THE Epison & Swan Омітер ELECTRIC Lieut Co., Lro., are showing 
some new styles of electric light fittings, as illustrated in figs. 1 to 5. 
The speciality about these is not only in the design, but ір the finish 
and manufacture. The fittings are hand-made throughout, being 
constructed of antique brass or copper, fretted out of the sheet, 
riveted together and inlaid with real mother-of-pearl. The effect 


Fic. 1.—Episwan 3-LI HT ELECTROLIER. 


is unique, and gives an Oriental tone to the fittings, which \isgvery 
pleasing. A large number of designs in this style, both for electro- 
liers and brackets, are on view at the Ediswan showrooms in Queen 
Street, E.C. 

With regard to accessories, the Ediswan Co. are placing on 
the market a new point switch called the "Button" switch with 
their well-known Wedge" tumler movement, but operated by 
means of a single plunger or push instead of & dolly. Up to the 
present, push switches have been confined to the double type, the 
operations of making and breaking being effected by means of two 
separate pushes, at the sacrifice of compactness and economy. Fig. 6 
(see facing page) shows the new switch with flush cover, which is 
also made in other styles. It is anticipated that there will be a 
large demand for the flush cover patterns, but the company is also 
manufacturing the switch with the usual fluted dome cover. The 
first pressure of the push makes the circuit, and the second breaks 
it, or vice versá ; this cycle of operations is effected in a manner as 
simple as it is ingenious. On to the ordinary screw collar of the 
tumler switch is screwed a brass barrel, also threaded on the outside 
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to take a ring or cover, as shown by fig. 7. The ebonite push or 
plunger is hollow, and is provided with a flange which bears against 
aseating at the top of the barrel by means of a spiral spring, which 
thus keeps the push in its normal position. The push is hollow, 
and is provided with a cup-shaped recess, holding the half-round 


Fic. 2.—EpiswaNn ELECTROLIEB. 


head of a brass pin, which is thus free to move in all directions. 
The end of this pin, when the push is pressed, falls normally into 
one or other of two slots on the brass lever holding the wedge 
bridge-piece, and on being pushed right home, moves the bridge- 
piece from one side to the other, according to whichever slot it falls 
into. 


The snap-off action is secured by a patent spring fixed to the side 
of the frame. This spring bears upwards on a pin fixed in such a 
position on the brass lever that immediately the bridge-piece has 
broken contact the pin is over the dead centre, and the spring 
causes the bridge-piece to fly back with a very rapid movement. 

_As will be seen, the flush cover switch is made for bringing the 
wires in at the side. The dome cover pattern has the wires brought 


in at the back in the usual manner, and the screw barrel is only 
threaded sufficiently to take the screw ring. со 

Fig. 8 shows a further novelty which the Edison & Swan Co. are 
introducing in the shape of a switch plug. It is usual for supply 
companies, consulting engineers and others to specify that every 


EpiswaN BRACKETS. 


wall socket shall have a switch in series with it, either on the same 
wood base, or controlling it from the door in connection with high 
voltage supply, in order that the current may not be broken by the 
plug. The consumer, however, frequently does not trouble himself 
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Fic. 6.—Episwan “ BUTTON” SWITCH. 


about this switch, but leaves it continually in the ‘‘on ” position, во 
that the object of those who specify it is defeated. Another 
disadvantage of the ordinary l socket is that when the wall 


ee 
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Fia. 7.—“ BUTTON " SwitcH, COVER REMOVED. 


plug is withdrawn the terminals remain alive, and are capable 
of being short-circuited by mischievous persons. With the new 
Ediswan switch plug this is not only impossible, but all the 
advantages of a switch are obtained, without the necessity of 
turning a switch handle. The mere insertion of the plug closes the 
switch and makes the point alive, and its withdrawal opens the 
switch and leaves the point dead. In this respect it is unique 
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other types of combined switches and plugs require the insertion of 
the plug, and the turning of aswitch handle. The simplicity of action 
of the switch plug can be partly gathered from the illustration. It will 
be seen that the ends of the prong are stud-shaped ; on pressing the 
plug home, one of the prongs engages a cam fixed on the spindle of 
the bridge piece. "This spindle is maintained in the off position by 
а mouse-trap spring ; the movement of the cam revolves the bridge 
piece through along path, and it is so shaped that only the last 
sixteenth of an inch or thereabouts closes the circuit. The two 
contacts are entirely separated by a stout porcelain partition. On 
withdrawing the plug, the stud-head of one of the prongs engages a 
small detent on the cam, which causes the circuit to be quickly 
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Fic 8.—Episwan BwrircH PLUG. 


broken. The apparatus, which is made in two sizes, is strongly 
constructed, and is suitable for high voltage circuits. 

The Edison & Swan Co. are also placing on the market their 
special Wedge” switch with independent break, which is а 
further modification of their tumler switch. The principle of the 
contact-making device is similar to the usual standard tumler 
switch. The spring, however, instead of being inside the screw 
collar, is fixed to one side of the frame, and takes the form of a 
pinching spring, which bears on a diamond-shaped piece of iron 
fixed on the lever; the dolly is pivoted to the latter, but free to 
move independently. When the switch is turned off, the moment 
the circuit is broken, the spring, which is then just over the centre 
of the diamond, causes a quick snap-off action which is quite 
independent of the dolly. The advantages of this arrangement 
are} obvious. 


Stage Lighting. 


Messrs. Ernest F. Moy, LTD., of Greenland Place, Camden 
Town, N.W., have issued an illustrated circular relating to their 


Fic. l.—BSTAGE Arc Lantern. 


type No. 25 stage arc lamps. Their stage lantern (fig. 1) is so 
designed that the arc is entirely enclosed, all possibility of 
particles of hot carbon falling out on to the stage being thus 
obviated, The lamp is hand fed, and all movements, including 
striking the arc, and feeding and adjusting the relative positions of 
the top and bottom carbons, are made from outside the lantern (fig. 2). 
The lantern body is composed partly of oak lined with asbestos and 
sheet steel, and partly of a double thickness of sheet steel with an 
air space between. Ample ventilation of the interior of the lantern 


is obtained by air-holes placed in suitable positions so as to secure 
a natural draught between the lininga without letting out stray 
light. Spectacle pieces are fitted in the sides of the lantern so that 


Fic. 2.—FEEDING MECHANISM. 


the condition of the arc may be observed. The leads from the 
carbon holders are brought down to an inverted two-pin plug base, 
carried on the lamp slide, so that the lamp may be rapidly discon- 
nected and entirely withdrawn from the lantern for trimming or 
other purposes, 


Bristol’s Specialities. 


Tue Bristow ELECTRIC Sarety Lamp Works, of 40, Great 
Smith Street, Westminster, S. W., are introducing a new submarine 
electric lamp, consisting of a water-tight gun-metal or aluminium 
case, containing а 16-volt accumulator, which energises a small 
incandescent lamp fitted on one side (fig. 1). The lamp is provided 
with а reflector and а strong hollow lens, which is protected by a 
guard. The top of the battery case is screwed firmly down on to 
rubber packing, making the lamp water-tight at any practicable 
depth. The accumulator is of sufficient capacity to maintain about 


Fic. 1.—SuBMARINE LAMP. 


Fic. 2 —ErLECTRIC Torca. 


16 C. P. for four or five hours. The same firm gives prominence to an 
electric torch lamp (fig. 2), consisting ofa miniature lamp-holder, with 
a handle of suitable length attached, in which is provided а switch. 
The lamp is well protected, and very light and compact; it will 
pass through an aperture of less than 14 in. diameter, is well 
adapted for the inspection of motor-car machinery, &c. and can 
be used in conjunction with an ignition cell. Our illustrations will 
give а good idea of the construction of this apparatus. 
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A “ Pivot Intermediate Switch. 


For controlling lamps from any desired number of points in a circuit, 
the above-named switch has been designed by Mr. A. P. LUNDBERG, 
of the Pioneer Electrical Works, Islington, N. It is claimed to be 
the first switch on а single base provided with tumbler action, ever 


кта. 1.—Prvor INTERMEDIATE SWITCH. 


produced for “intermediate " wiring. Usually when tumbler 
type switches were specified for use throughout an installation, it 
was necessary to couple two two-way tumbler switches together for 


Fie. 2.—D(1AGBAM OF WIRING FOR INTERMEDIATE SWITCH. 


the purpose, for the intermediate positions, which resulted in an 
ugly fitting and more complicated connections. The diagram of 
connections (fig. 2) illustrates the arrangement of these switches. The 


Fic. 3.—IwPROVED PEAR SWITCH. 


method is found most usefal for the lighting of corridors, staircases 
or large rooms, allowing of control from any door, floor or position. 
The “pivot intermediate,” although a little higher, is of the same 
diameter as standard single and two-way switches of the tumbler 
type, and all covers, &c., used with those switches are interchangeable 
with it. It has a patent variable-leverage action, which is very 
definite; the patent locked type of cover can be fitted also, and 
large size loop-in terminals are provided. It can also be supplied 
for flush work, and all types of standard fronts, &c., are inter- 
changeable. It may be conveniently used as a reversing switch, 
and is supplied as a parallel series switch for use in hospital wards, 
for night lights in nurseries, &c., this adaptation being accomplished 
by removing one of the contact pieces on the rocking contact arm. 
In Messrs. Lundberg’s “ improved bow-spring " pear switch, fig. 3, the 
current-carrying parts are mounted on a vitreous porcelain base, 
and a wider break is provided than in previous patterns. The 
porcelain base is easily removable from its containing case, to 
facilitate wiring. Our illustration shows the case unscrewed, 
and the internal switch fitting removed. 


“J. & P.” Motor Starters. 


THESE starters, supplied by Messrs. Јонмѕох & PHILLIPS, of Old 
Charlton, Kent, although fitted with the usual number of no-voltage 
and overload coils, have а special mechanism whereby the starter 
cannot be operated against an overload, a feature which is frequently 
overlooked in some starters, with the result that starters are fre- 
quently t out, and great inconvenience and unnecessary expense 
arise through stoppage of machinery. The J. & P. starters, fitted 
with no-voltage and overload release coils, are adaptable for use not 


only with shunt and compound-wound motors, but also with series 
motors. Provision is also made for making the shunt in advance of 
the armature circuit. and breaking the circuit on a non- 
inductive resistance. For the smaller sizes of starter, a porcelain 


„% OPEN CLASS. " PROTECTED" CLASS. 
“J. & P." MOTOR STARTEBS. 


type resistance unit is used, while for the larger sizes an ironclad 
type, consisting of resistance material and insulation, clamped 
together by cast-iron caps, is used. In the latter resistance there is 
an entire absence of soldered joints, which, together with the solid 
construction of the units, ensures an absolutely indestructible resist- 
ance, even under heavy underloads. ‘The resistance material is 
claimed to be of ample capacity, and the containing box is well 
ventilated, thus ensuring low temperature rise. 


A New Photometer. 


WHILE enormous strides have been made in the efficiency of electric 
lighting, notably through the introduction of the Nernst lamp, but 
little has been done to facilitate the practical measurement of the 
light given. We illustrate a neat little instrument, which Messrs. 
Ev®RETT, EDGCUMBE & Co. have brought out, for the rapid measure- 
ment of the candle-power of glow lamps. А somewhat crude 


THE NEw PHOTOMETER IN USE. 


photometer, which formed the basis of the present instrument, was 
described in the ELECTRICAL Review for October 10th, 1902, but 
since then the apparatus has been continually improved upon, until, 
although still sold at a moderate price, extreme accuracy in testing is 
possible with it. The accompanying figure shows the photometer in use. 
On the right hand will be szen the direct-reading scale, which takes the 
form of a spring tape, and, when not in use, coils itself up inside the 
case. 

The photometer proper consists of a Trotter grid, which is 
inspected through а small glazed opening in the top of the case. А 
carefully "aged" and standardised glow lamp is used as the 
standard, and, owing to the fact that both this lamp and the lamp 
under test are run in parallel off the same voltage, no allowance 
need be made for changes of pressure. This isa most important point, 
as it must be remembered that a change of voltage of 1 per cent. pro- 
duces а variation of 6 per cent. in the candle-power of the lamp. 
In this connection, it may be remarked that the usual method of 
measuring the voltage of the lamp under test by means of an ordinary 
voltmeter is far from accurate, and should not be employed if it can 
possibly be avoided. The method of measurement here employed 
may be described as a kind of double weighing," aud is such that 
any extraneous light or reflection from walls, &c., is automatically 
compensated for, во that the apparatus can be used equally well in 
broad daylight. This result, it is claimed, has never before been 
attained. The simplicity of the set is such that it is always ready 
for use, and can be worked by even the most inexperienced. 
Measurements can be made with extreme rapidity, and owing to the 
fact that the standard lamp is only used for, say, а minute during 
the test of a complete batch of lamps, its life may be regarded as 
practically indefinite. А very large number of these instrumenta 
are in use, and, in conjunction with the lamp-testing wattmeters 
(see ELECTRICAL Review, November 6th, 1903) or lamp-testing 
ammeters, manufactured by the same firm, are found to effect а 
great saving in the energy bill. 
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A Convenient Fitting for Temporary Illumination. and a compensating resistance, so that the shunt coils are pro- 


tected from an excess of voltage, and the other lamps in the circuit. 


Wx illustrate herewith two views of a special design for temporary 
illumination. ‘The fitting shown is adaptable for use either as a 6- 
light wall or pendant electrolier. In fig. 1 it appears taken to pieces, 
showing the screw and plug cónnections, which save wiring. Fig. 2 is 

. & view of the same fitting dressed with crystals and glass festoons. 
Tne whole is made to be assembled in a few minutes, and is one of 


Fic. 1.—81х-Ілонт WALL ов PENDANT ELECTROLIER DISMANTLED. E.V. Авс Lamp. 
those specially designed for temporary lighting business by MESSRS. 


are protected from extinction should one of the carbons burn out. 
Smmonps Bros, Ітр, of Newton Street, High Holborn. 1 The 


These lamps work without extinction with а change of voltage up 
to 80 volts on the line, although traction circuits are rarely 
sufficiently poor in copper and generator capacity to give such an 
extreme fall in volta. 0 к 222 
The company’s experience has also covered some 5,000 miniature 
arc lamps, and they have decided in future to make both the origina 
type of miniature arc lamp, and a long, or 22-hour, type. The 
solid handsome appearance of the bronze cover, and other more 
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Fia. 2.—SPECIAL FITTING ERECTED as PENDANT ELEOTROLIER. | 


primary considerations for such;'work are facility in fixing and 
easy packing for transportation. By the removal of three screws 
the lamps can be arranged two in’series, or in parallel, as required. 


Are Lighting Specialities. 


In the domain of street lighting the modern arc lamp occupies а 
prominent position, although to be effective it is necessary that the 
results be obtained with a minimum of attention to the lamps. In 
this connection the Омоч ELECTRIC Co., LTD., of 151, Queen 
Victoria Street, E.C., have attained prominence with their Excello 
Intense Flame Arc Lamps, which burn for periods of 174 hours on 


COLTRU DAYLIGHT Lamps, 


MINIATURE ARC Lamp, 


material advantages, are typical of the excellent design contained in 


D.C. and 19 hours on a.c. circuits. The lamps are some 3 ft. 9 in. 
long, and are constructed for use either in or out of doors, with or 
without reflectors, and in several different finishes. 

The firm’s E.V. long-hour lamp is supplied both for 250 and for 
100 hours’ burning, and also with either single or double enclosure 
globes of artistic form. 

A similar lamp is also supplied under the name of “Е. V. 8.” 
for use on traction circuits. The particular advantage of the 
E. V. S. lamp is that it has enclosed in its cap an automatic cut-out, 


these lamps, which are miniature only in size and embody all the 
advantages of the standard type of enclosed arc lamp, with reliable 
clutches, good dash pots, and interchangeable parts. 

Another speciality of this firm is the colour-true arc lamp. The 
“ Ooltru" daylight lamp, which burns either singly on 100 to 115 
volts, or two in series on circuits of twice this voltage, fulfils the 
requirements of this class of work. The lampsrequire five amperes 
of current, burning for about 100 hours without change of carbone, 
and are differentially wound. They are constructed in two forms 
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to project the colcur-true beams of light either downwards, or side- 
ways, according to the nature of the industry in which the lamps 
are being used. The lamps have been tested on fibres, dry, wet, 
and liquid colours, and have proved themselves perfectly satis- 
factory. There appears to be a very considerable future for these 
lamps, not only for industrial purposes, but also for the lighting of 
SES high-class shop premises, such as floriste' and silk merzchanta' 
ow-rooms. 


The Dolphin Electric Radiator. 


THE GENERAL Ег®ствїс Co. Lrp., of 71, Queen Victoria 
Street, E.C., have issued a new electric radiator pamphlet, 
illustrating various new designs for heating rooms, state 
cabins of steamers, &c. The luminous or “glow” pattern 
of radiator is fitted with a polished aluminium reflector, which 
only requires occasional rubbing with a dry cloth to keep it 
in good condition. The heating lamps can be instantly fixed in the 
event of renewals, Special care has been given to the design of 
these lamps, and it is claimed that their life is very long, and the 
heating effect is well maintained throughout. All the radiators 
shown are supplied with anlimproved form of holder for ensuring 
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THE '"DorPHIN" RADIATOR. 


perfect connection. The Dolphin pattern, of which we give an 
illustration, is of ornamental appearance, and consists of a hammered 
iron base, and a highly lacquered hammered copper reflector, and is 
fitted with three lamps and two switches. 

A heating pad is being supplied which it is considered 
wil be found far more convenient than hot water bottles, 
poultices, &c.; in cases where electricity is available, it is 
ready for use at а moment's notice, and forms an ideal 
method of applying heat to the body. These pads are in appear- 
ance similar to a pad of thick lambswool. Other kinds of electrical 
heating or cooking apparatus are to be found in Section H. of the 
G.E. Co.'s extension catalogue. 


Electric Lamp Collar. 


Тнк CrLEMINSON ELECTRIC Lamp ATTACHMENT, LrD. of 27, 
Brazennose Street, Manchester, are supplying а new patent 
high insulation electric lamp collar, 
a cross-sectional view of which is 
shown herewith. It will be seen 
that the connecting wires which pass 
through thecollar are well insulated from 
each other, and the collar is attached 
to the lamp with the makers’ special 
patent non-porous cement, so that 
damp cannot get to the contacts. 
The lamp is claimed to be absolutely 
damp and chemical-proof. Chemical 
manufacturers and others who use 
lamps where they are exposed to 
the action of acid vapours or alkaline 
dust, and in situations where they 
are intermittently exposed to steam, 
are familiar with the damage arieing 
from corrosion of the brass fittings of 
о lamps. In this connection 
it may be pointed out that the 
Cleminson fittings are made of resistant 
materials, and, it is said, may even be subjected to the direct 
influence of liquid chemicals without any damage arising from such 
contact. With this device it is claimed to be practically im- 
possible to get а short circuit or an earth, thereby minimising the 
danger of fire and effecting a saving in consumption of energy. 


ELECTRIC LAMP COLLAR. 


Electric Candle Lamps. 


TuE HUNTER ELECTRIC CANDLE Lamp Oo., Lro., of 77, Newman 
Street, W., are supplying the “ Huntalite” patent electric candle 
lamp, which is shown below (fig. 1). It has been introduced with а 
view to providing a perfect imitation of the wax candle. The body of 
the lamp is composed of a specially prepared enamelled glass tube, 
the exact diameter of an ordinary wax candle, and bearing the 
closest possible resemblance to wax. At the top is annealed a clear 
glass cone, with slightly concave sides, which contains the filaments 
in series ; these are supported on a glass rod fitted in the bottom of 
the tube immediately above the cap. The whole of the lamp being 
carefully exhausted, it will at once be apparent (the body of the 
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Fig. 2.—'" HuNTALITR ” 
HOLDER. 


Еа. 1.—Тне "HunTALITE " 
ELECTRIC CANDLE Lamp. 


lamp being free from all obstructions) that the interior of the tube 
is illuminated and assumes the transparent appearance of a wax 
candle. The filaments are constructed and placed in such a posi- 
tion ав to produce the effect of a candle flame, and the clear glass 
cone entirely disappears from view when illuminated. The attach- 
ment is simple, as an ordi small B.C. holder can be used, but 
the makers have introduced two forms of holder which have been 
speci constructed for use with the Huntalite lamp. One of 
these (fig. 2) has been made to overcome the difficulty of adapting 
fittings already wired and in position, without the necessity of re- 
wiring; the other is made to screw into the candle sconce. 


Colliery Fuse Box. 


Messrs. JOHN Davis & Son, of All Saints’ Works, Derby, have 
designed a new fuse box, of which we give an illustration (fig. 1), 
particularly for their own special work. It can be used as a switch- 
box, fuse-box, and plug-connecting box for trailing cable. It is 
only made single pole, as owing to the various methods of running 
cables in collieries, it has been found more useful in this form. 
The firm's No. 4 type watertight lamp fittings (fig. 2) will take a 


Fig. 1.—CoLLIERY Fuse Box. Еа. 2.— WATERB-TIGHT FITTING. 


lamp up to 32 с.р., the glass and carrying ring being hinged, thus 
making the lamp easy of access. The method of fastening is novel, 
and there is no liability of losing the fixing screw. The fitting is 
made up with a straight stalk, swan-neck bracket, or as a swan-neck 
pole-top fitting. 
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D.P. Switch, and Ignition Battery Charging Apparatus. 


Messrs. OrFoRD, WinLsoN & BARFIELD, of 98, Woodcock Street, 
Birmingham, have recently introduced a double-pole switch enclosed 
in a cast-iron case, and suitable for pressures up to 250 volts; fig. i 
shows the 25-ampere size, with cover removed. The special feature 


Fic. 1.—25-AMPERE IRONCLAD SwITCH. 


of the switch is the arrangement of the handle, whereby the custo- 
mary slot in the case is avoided. The contact blades are clamped 
in strong malleable iron castings, from which they are separated by 
moulded insulation, and the contacts are mounted on separate por- 
celain bases. All current-carrying parts are insulated from the 
handle and frame, and the switch has a double and quick break. 
Fig. 2 shows a set of apparatus specially designed for garages and 
similar places, for charging ignition calls with economy, no matter 
what the pressure of supply may be, or whether it be D.C. or А.С. 
The set comprises а motor-generator with switches, resistances, 
meters, and а connection board; the apparatus shown is arranged 
for 200—230 volts supply, the dynamo giving 6 amperes at 35 volts, 
and it can be used for simultaneously charging six 60-ampere-hour 
motor-car cells, or 18 20-ampere-hour cycle cells, or a combination 


Fic. 2.—Iawrri0N BATTERY CHARGING] APPARATUS. 


of these. The apparatus can be supplied fitted up to suit any - 


requirements, and is connected up to an ordinary*'lampholder or 
wall socket. As the charging of small groups of.!cells from the 
mains through resistances is exceedingly wasteful, it is evident that 
a considerable economy can be effected by using this apparatus. 


Some G.E. Lighting Novelties. 


THE GENERAL ELECTRIC Co., LTD., of 71, Queen Victoria Street, 
E.O., are, amongst numerous other things, making a speciality of a 
Nernst lamp fitting for street post. The design has been well 
thought out, and leaves little to be desired. The arrangement of 
the inner reflector and lamp is very neat, and the whole fitting is 
substantially constructed. The hood is hinged to enable it, when un- 


locked, to be swung back for the purpose of cleaning or replacing 
the glass and lamp fittings. А special double-pole switch is pro- 
vided, in & convenient position at the head of the post. These - 


NERNST STREET Lamp FITTING. 


lanterns should be found particularly useful for piers, jetties and 
general town lighting. 

The Robertson * Verebest" lamp is an entirely new departure 
from the ordinary type, and is designed to give a far brighter and 
more pleasing effect for indoor and general illumination. The bulb 
is frosted with the exception of the uppermost part, which is 
purposely left clear. А very small shade is provided, the shape of 
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ROBERTSON "VEREBEST " LAMP. | 


which has been designed to give the maximum of light, without any 
of the sharp shadows which are generally found so troublesome in 
lamps of high candle-power. The lightis pure white, and of a very 
agreeable and soft nature, there being a total absence of “glare,” 
although the increase of candle-power is very marked. These lamps 
consume no more current than the ordinary 16-с.р., and do not 
blacken at anything like the rate of ordinary lamps. 

The company are also introducing a very compact fcrm of 
" Angold" arc lamp, which is suitable for large showroom, 
shop or window lighting, and is particularly adapted for fixing to 
ceilings, &c. The bulb is usually of a spherical shape, but pear 
shape is also supplied when desired. The size overall is 24 in. 
These lamps are made to suit all circuits from 100 to 250 volts. 

The company's “Pedestal” house-service main fuse has been 
designed to meet the requirements for high-voltage circuits—up to 
500 volts—and will be found exceptionally well made. The fuse 
terminals are mounted on porcelain insulators, and the leading-in 
holes are substantially insulated with porcelain bushes, a large 
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-clearance being allowed between the terminals and the case itself. 


This allows of easy access and replacement of fuses without any 


risk of " shorts" to the frame. The fuses are supplied with plain or 


* PRDESTAL" Mars Cut-our AND " MonpEv" Fuse. 


&pring-clip terminals, the latter being made to take a Могӣеу ” 
fuse. The sizes vary from 25 amperes to 100 amperes. The 
“ Pedestal " cut-out is also supplied to suit “concentric” systems. 
For this purpose it is suitably mounted and provided with special 
means for effectually insulating the concentric cable. 


High Voltage Accessories. 


WE illustrate herewith several of MEssgs. WanRp & GorDpsTONE'S 
high voltage accessories, which we understand have had a very 
favourable reception from the trade. The Vitro fuse box with its 
special china lining is especially popular, owing to the long break of 
the fuse and the high insulation of the interior. The ironclad Dutton" 
D.P. enclosed switch, which is illustrated, goes well with the Vitro 
fuses for power work and generally as а main switch. The Guardian 


% VIInO Fuss Box. 


"'*DurroN ” D. P. Swrrog. 


FUSEBOARD. 


Hand Shield fuse, as a high voltage heavy current fuse carrier, is 
a very strong and reliable article, and the standard fuseboard, which 
was among the first boards introduced with replacement fuses, has 
‘been recently brought up to date, with improved and cheapened 
‘methods of manufacture, without any deterioration in the quality. 
An illustration is also shown of Ward & Goldstone’s “Olaf” fuse 
carrier for their best quality fuseboards. | 


Main Switches. 


Messrs. Moons, FARRELL & Co., of Mynshulls House, Victoria 
Street, Manchester, are making a speciality of main switches for 
varied purposes. Their. lines include the E. M. E. F. F., Square 
patterns of simple tutn switch for small work, the ''Victoria" type 
of single and double-pole switch which has been а saigned to meet 
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" ELLESMERE ” LOCKING SwITOH. 


the demand for a cheap, but substantially-built switch, and the 
“Ellesmere” pattern locking switch, which, witha view toovercoming 
the effects of vibration, is provided with a trigger on the pedestal, 
so arranged that in putting the switch on, the latter is automatically 
locked in position, and can only ve released by means of the handle. 


4 MynsHULL” Switcag. 


These switches are provided with laminated contacts, and have 
long quick breaks. Another switch supplied by the firm is the 
“ Mynshull" type, whieh is worked on the lines of the well-known 
knife pattern, having an independent and quick break. All the 
current-carrying parts are of high-conductivity copper, and the 
switch generally is well finished. | 


Life and Candle-power of © Linolite’? Lamps. 


Wu recently published some extracts from a report on the candle- 
power of the "ILinolite" lamps (the Ілхоілте Co., 47, Victoria 
Street, S. W.) by Mr. J. В. Dow, at the Central Technical College. 
Further tests have now been made to determine the efficiency and 
life of the special tubular lamps used in this system. Four lamps 
were tested by themselves, and other four in position in the reflector 
whilst running. The voltage to which the lamps were subjected 
was liable to а variation of 3 or 4 per cent. up or down, so that the 
conditions corresponded with those obtaining in practice. 

The results of the tests made by Mr. Dow show that, while 
one lamp failed at the end of 650 hours, the remainder were still 
"alive" at the end of the test, which lasted 1,900 hours. The 
average decrease in candle-power during the first 1,000 hours was 
about 15 per cent., and it was proved by comparison that the re- 
flector exerted no prejudicial effect on the life of the lamp. A 
curious feature of the test was the fact that the watts taken by each 
lamp remained practically constant throughout. The inefficiency 
at starting averaged 3°73 watts per candle, of course without the 
reflectors. The results of the teste were, therefore, distinctly favour- 
able to the lamps. 
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The Peebles Brilliant Arc Lamp. 


THE accompanying figures show exterior and interior views of the 
new arc lamp which Messrs. Bruck PEEBLES & Co, Lrp., of 
Edinburgh, have recently put on the market. The essential features 
of this lamp are :—The use of inclined carbons with gravity feed, 
the fact that the carbons are impregnated so as to give a light of an 
agreeable golden yellow colour in place of the usual glaring white 


FIG. 1.—PEgEBLES “ BRILLIANT” Авс Lamp. 


light, the suitability of the lamp for operation on either continuous 
or alternating-current circuits, and the simplicity of the working 
mechanism. An idea of the compactness and attractive appearance of 
the lamp will be obtained from the illustrations, which are reproduced 
from photographs of an 8-ampere lamp. We understand that the 
lamps work at 30 to 42 volts, depending on the candle-power and the 
particular type, and take from 8 to 18 amperes. Either two or three 

ps can be run in series on 110 volts with a varying amount of 
ballasting resistance in series; another arrangement frequently 
adopted is to run 10 to 12 lamps on a 400 or 440-volt circuit. Con- 
tinuous current lamps are provided with substitutional resistances, 
and the alternating-current lamps with choking coils, which come 
into action should the lamp go out for any reason. The mechanism 
as already stated is of a very simple order, and occupies very little 
room. There are the usual shunt and series coils, and above them 
is pivoted a lever, the ends of which support armatures above the 
cores of these coils. At starting, the shunt coil attracts its 
armature powerfully, and there being no current in the series coil, 
the shunt armature is drawn right down on to the shunt-coil core. 
This has the effect of bringing the carbon tips in contact and 
striking the arc. The carbons are then slightly drawn back by 
spring action, and the arc established. The spring action does not 
come into operation except at starting. The gravity feed is under 
delicate control. The carbons in slipping down set in motion а 
circular disk about 3 in. in diameter, which revolves at a relatively 
high speed. When the carbons have been fed so close together 
that the current rises above а certain value, the action of the series 
coil applies a brake to the edge of the disk and prevents further 
feeding. The lamps burn for 4, 8, or 16 hours, as required. 
Carbons of ratherjsmaller diameter than usual are used, and as a con- 
sequence а considerable length of carbon is consumed. There is, 
therefore, a considerable amount of ash produced, and it is 
important that the globe should be carefully cleaned every time the 
carbons are replaced. The makers claim that the consumption iu 
watts per candle is only about one-third of that of the ordinary arc 
lamp with vertical carbons. 


Dynamos and Motors. 


Mz. Н. В. Bnooxs, of Granville Works, Tennant Street, Birming- 
ham, is placing on the market some machines of new design. The 
frame, which also forms the magnet yoke, is of cast-iron in the 


smaller, and cast-steel in the larger, sizes, and is split horizontally, 
to facilitate inspection, or removal of the armature. Laminated 
magnet poles, securely bolted to the yoke, are used in conjunction 
with the cast-iron frame, but in the larger sizes, where steel 
is the foundation, the les are cast with the yoke, and 
laminated pole-faces fi The end covers are so 


ў arranged 
that the position of the oil well may be varied, to enable 
the machine to be fixed, with equal facility, to the floor, 


Еа. 2.—MEcHaNISM OF LAMP. 


wall, or ceiling. The bearings are fitted with heavy phosphor- 
bronze bushes, and ring lubrication. The field coils are machine 
wound, and the armature is of the former-wound, slotted drum 
type. built up of thin iron laminations, the iron being specially 


Brooks Мотов. 


selected, and keyed directly on to the shaft. The commutat.r shell 
is à special feature of this machine, the face being a perfectly plain 
disk. There being no holes or projecting nuts, the risk of accidents 
is reduced to a minimum, and cleaning is greatly facilitated. The 
motors are generally suitable for driving printing machinery, 
pumps, power presses, &c. 


—— 
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The“ Solarium °° or Electric Sun Bath. 


Tae Solarium (Dowsing's patent) is claimed to be a great advance 
on all cabinet baths where hot air із employed. It has been intro- 
duced by the DowsmG RapIANT Heat Co., LTD., of 24, Budge 
Row, Cannon Street, E.C., a firm well known as specialists in 
radiant heat and light treatment. The Solarium does not depend 


DowsiNG RADIATOR., 


upon the heating of the air only, as direct light and heat rays (as 
from sunshine) are thrown upon the body from the electric heaters 
fixed in the cabinets. Patent reflectors are employed to direct the 
light and heat rays upon the person, and the surrounding air is also 
heated. The Solarium is substantially built, is ready for use in 
about one minute, and can be shut up as quickly. Wherever elec- 
tricity is in use, the bath can be connected up by means of plug and 
socket; the energy used is about 4 unit, more or less, according to 
length of application, and 15 minutes is usually found sufficient. 
These cabinets are supplied to work on any voltage, from 50 to 250, 
on either alternating or continuous current circuits. The Dowsing Co. 


“ SOLABIUM, OPEN AND CLOSED. 


have always made a speciality of electric radiatora, and from among 
their numerous designs we illustrate an artistic example in antique 
hammered copper, provided with four lamps and a patent reflector, 
also two switches and the necessary flexible for connecting up. 


Electric Lighting with Nernst and Jandus Lamps. 


Messrs. DRAKE & GonHaAM, Lp, of 66, Victoria Street, West- 
minster, have registered а new pattern of Nernst lamp, model 
“А 1," with a case of British manufacture. This bas been specially 
designed for use out of doors, though it is also suitable for lighting 
shops and large rooms. The lamp is suspended from a swivelling 
hanger, and consists of a cylindrical case into which the lamp body 
(identical with that of the “А” type) is fitted. The main ter- 
minals are outside the case, benesth the hood ; two screw plugs pass 
through the outer cylindrical case, and when these are taken out 
the lamp body is entirely disconnected. The half-hood reflector, 
shown in fig. 2, can be used with this model, adapting the lamp for 
shop window lighting. A variety of other fittings for Nernst lamps 
are also made. | 

Fig. 3 shows the Jandus inverted enclosed arc lamp for direct 


current, fittsd with a white enamelled case and ап opal reflector. 
This lamp takes 4 to 6 amperes, and burns for 120 hours. 


Fic. 1.—Nerenst Lamp, Морег "AI." 


The Jandus Midget lamp, with double enclosure, shown in 
fig. 4, takes 2 amperes at 100 volts, and is noteworthy for its long 


— 


* 


Fic. 3.—INvERTED JAN DUs LAMP. 


Fic. 4.—“ MIDGET ” DouBLE-- 
ENCLOSURE JANDUS Авс Lamp. 


Fic 2.—Hatr-Hoop REFLECTOR 
FOR SHOP-wINDOW LIGHTING. 


burning hours—80 hours on the average. This is a very neat little 
thing, and weighs only 10 lbs. complete, with a total height of. 
18 in. 


668 IHE ELECTRICAL REVIEW. 


[Vol. 55. No. 1,404, OcTOBER 21, 1904. 


Ironclad Switch. 


Messrs. RicHARDSON & Co., of Nelson Street, Stretford Road, 
Manchester, have brought out a patent 25-ampere ironclad switch 
for use on circuits up to 400 volts, of which we give an illustration 
herewith. The switch is double-pole, and has a double break on 
each pole of ample length, accelerated by powerful springs. The 
live metal parts are mounted on enamelled slate slabs, separated by 


RICHARDSON 25-AMPERB D. P. BwiTCH. 


an insulating partition, and insulated from the case by porcelain 
insulators. The contacts are of laminated copper, with a simple 
means of adjustment, and the connections are made on the front. 
The whole of thé interior of the iron box is lined with asbestos 
board, and the holes for bringing in the cables are bushed with insu- 
lating material. The handle passes through a slot in the cover. 


Cantie Switch. 


THe switch shown in the figure has as one of its special features an 
exceptionally quick and positive make as well as break, and 
partial or intermediate movement is said to be impossible; another 
point is the effective bolting of the contacts in the “оп” and off 
positions. It is made in all forms, such as S.P., D.P., T.P., tandem, 
change-over, enclosed in ironclad box, &с., and in all sizes from 


THE Cantie S. P. SWITCH. 


15 to 500 amperes. All of these forms are constructed so as to be 
suitable for 500 volte, and to comply with the Glasgow Corporation 
rules. All current-carrying parts take only 500 amperes per square 
incb,and contact surfaces 300 amperes. The mechanism is simple, 
and it is claimed that the switch cannot be tampered with or get 
ont of order. It issupplied by Messrs. Mansu, Son & Co., LTD., 
of 15, Gerrard Street, Soho, W. 


A Useful Attachment for Cable Drawing. 


A NOVEL manner of drawing cables at Sheffield, which has been 
brought to our notice, consists in the use of Felten and 
Gnilleaume cable grips (as shown in the illustration) attached to a 
powerful traction engine. Most engineers will at once appreciate 
the enormous strain upon the grip, which holds on with such 
tenacity that either the rope or the cable will have to give way 
before a failure in drawing can occur, as,on account of the con- 
struction of the grip, the greater the pull the more securely it holds. 
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New CaBLE GRIps. 


Mr. Rowland Hibbins, of the Sheffield Corporation electric supply 
department, has had experience of the great utility of the grip, 
which ke has put to the severest strains with very satisfactory 
results. Engineers to other Corporation and company supply 
systems who wish for further information on the matter, should 
communicate with Messrs. W. F. Dennis & Co., 49, Queen Victoria 
Street, E.C., who are selling the grips in this country. 


The “Gem? Miniature Enclosed Arc Lamp. 


Mr. A. W. RicHARDSON, of Skew Bridge Works, Worsley Road, 
Patricroft, has designed this arc Jamp on the same lines as the well- 
known Richardson double enclosure long-burning arc lampe, 


. which has gained much favour with electrical contractors for sim- 


plicity, durability, and good burning. The Richardson Gem ів 


‚ of the single-enciosure type, and is made in three sizes, viz., 2 to 3 


amperes, 4 to 5 amperes, and 6 to 8 amperes, burning singly across 
100 to 110 volts, and any number in series, allowing 90 volts per 
lamp, burning 50 to 90 hours with one pair of carbons. 

The feed is of the well-known and tried Richardson type,” 
acting directly on the carbon, which system Mr. A. W. Richardson 


% Gemu” ENCLOSED Аво LAMP. 


claims to have originated. All parts of these lamps are made to 
“ jig,” and are, therefore, interchangeable, so that there is no diff- 
culty in obtaining and fitting spare parte. Separate line resistances 
are supplied of the “Richardson” enclosed type, being entirely 
encased in a cast-iron fireproof box. | 
These lamps are said to have a very high lighting efficiency, and it 
is claimed that the light obtained from the Intermediate Miniature 
size, taking 4 to 44 amperes, is above that given by the average 
double enclosure arc lamp, taking 7 amperes. They are of sound 
кесе шетшен; ч the two smallest sizes are of brass and 
ughout. The er gives a 12 months’ guarantee with 
xi loupe of this type. à 


езер 
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The Codd Are Lamp, 


Tuis lamp is constructed in both single and double-carbon types— 
the former arranged for burning from 8 to 20 hours, and the latter 
from 30 to 40 hours. The unique feature of the lamp is, that the 
gripping, revolving, and slipping of the brake-wheel are effected 
solely by the action of a pair of peculiarly shaped surfaces on the 
rocking bar, which produce a “tensioning” effect upon the brake 
chain. The lamp has a very positive action and has only one adjust- 
ment, viz, the screw plate for initially securing the chain; once 
the latter is fixed, the lamp mechanism is permanently self- 
adjusting. The materials employed are for the most part in- 
corrodible, and every part is accessible. The double-carbon lamp- 
brake mechanism is similar to that described, there being two sets 
of “surfaces” on one rocker-bar and two brake-wheels. 


Rit ton EID 
CIR EACUS 
mi dek 2 


_ €090'S PATENT ^ 


Copp Arc Lamps. THE Copp CrBcUIT-BREAKER. 


The Copp Anc Lamp Co., Lrp., of Standard Works, Dame Agnes 
Street, Birmingham, also specialises in a patent automatic circuit- 
breaker, which we illustrate. It is designed chiefly for use in short 
series arc lamp circuits to safeguard the shunt coils of the lamps in the 
event of a pair of carbons hanging up or burning out, and displaces 
cut-outs and substitutional resistances on each lamp. Its action is 
simple ; the handle and central rod has attached to it a rectangular 
armature, which, when the loose contact sleeve (supported on a 
collar on the central rod) has engaged the electrical contacts and 
energised the electro-magnet, is held up, but only so long as the 
current maintains its proper value. If the carbons of a lamp are burn- 
ing out, the electro-magnet becomes weak, and unable to support the 
armature and central rod, and the latter, in falling, hits the loose 
sleeve smartly, causing it to fall and break the circuit. This switch 
is designed to replace an ordinary switch at a very slight extra 
initial cost. 


New Oil Switch. 


TRR SUN BEAM Lamp Co., Lrp., of Park Road, Gateshead-on-Tyne, 
are supplying a new design of triple-pole 50-ampere 600-volt oil-break 
switch. The switch, though primarily got out to meet the require- 
ments of polyphase power circuits, is equally suitable for use with 
continuous current apparatus, and it is so designed as to be reliable 
under the most severe conditions of operation, and suitable for all 
voltages up to 600. The special precautions which have been taken 
to obviate an arc, and to simplify the connections, and the fact that the 
switch has only one moving part, are claimed to render the arrange- 
ment practically proof against anything except deliberate mechanical 
violence. The framework consists of one casting, designed to shield 
the switch and to enclose the porcelain terminal blocks. The switch 
is quick-break, a double break being provided on each pole, and the 
six contacts are mounted on a stout asbestron cylinder: the moving 
contacts consist simply of three solid copper blocks, embedded firmly 
in a triangular asbestron carrier, revolving with the operating 


e. А 
Among the special features claimed by the makers (Messrs, 


Reyrolle & Co.) are the following :—The break occurs simultaneously 
on all three poles; in opening the switch, a solid body of oil is put 
in motion, and forced past the contacts, thus promptly extinguishing 
any arc; the parts are few, and all are interchangeable, being 
machined to gauge; the oil receptacle can be removed at any time 


TRIPLE-POLE OIL-BREAK SWITCH, 


without loosening any of the connections or interfering with the 
mechanism of the switch; the terminals bave been specially designed 
to facilitate wiring, and the framework of the switch is arranged for 
an earth connection, while the switch handle is insulated, and has 
a definite “off” and “ оп” position; the switch itself is water- 
proof, and can be used out of doors, on cranes, &c., on board ship, or 
in mites. 


Improved Knife Switch. 


Тнїз switch, which is illustrated herewith, has been specially 
designed by Messrs. Сесп, Норсез & Co., Balfour House, London, 
for heavy traction work. The contacts are of heavy cast gun-metal, 
machined up; the blade is formed of hard rolled copper, laminated, 
and on the switch being closed each lamination can be seen making 
its own individual contact between the switch jaws, which are thus 
bridged directly across by the copper brush. This is claimed to be 
а great improvement on the old arrangement of soldering copper 


Hopdks's KNIFE SWITCH. 


clips into brass holders, which eventually develop faults, and giva 
trouble. There is also the advantage of being able to renew the 
copper brushes, as they can be easily detached, and the contacts can 
be adjusted for wear if necessary, by inserting a liner between the 
brush and the carrying arm. The handle arm is made from a 
malleable iron casting, so as to ensure great strength, and is stove- 
enamelled black with nickel plated facings; the working parts of 
the switch are highly burnished and lacquered, and the result 
obtained is a switch having the greatest amount of mechanical 
strength combined with high electrical efficiency. 
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Electric Street-Lighting Fittings. 


Tan Reason Manvractunma Co., Lrn., of Brighton, во 
well known in connection with their extensively adopted 
demand in have also specialised in electric street lighting 
fittings, in which they claim to have effected considerable improve- 


Fia. 2. 


ments. Their epherical globelantern, fig. 2, represents a recent develop- 
ment for Nernst incandescent or small arc lamps. It is supplied 
either with clear or frosted glass, and is practically air-tight and 
dust-proof. It is only necessary to unscrew the top finial to obtain 
easy access to the interior, the opening in the globe being 12 in. 
diameter. The illustration shows this lantern fitted with the firm’s 
special reflector fitting, suitable for two incandescent or Nernst 
lamps; a switch and fuse are fitted in the stem. 

We also illustrate a double lantern fitting (fig. 1), with two well 
glase lanterns fitted with hinged copper covera. The bracket is an 
ornamental one, particularly suited for open spaces and prominent 
positions, This design is adapted for Nernst, incandescent, and small 
arc lamps, and can be supplied with р.р. switch and fuse fittings, as 
shown. The latter fitting and its cover we also illustrate in detail in 
figs. 3 and 4; the cases are absolutely watertight, and ebonite is used in 
all cases for insulation рр, A gland is provided to the spindle, 
and the fuses are enclosed in a glass tube, and perfectly visible on 
opening the switch. The fuses are capable of breaking a five- 
ampere circnit with 500-volts pressure. Other items of interest are 
the Reason enclosed arc lamps, safety contact hoods, and winches 
for arc lighting installations. 


Relay for H.V. Circuits. 


Tre INTERNATIONAL ELECTRIC Co., of 55, Redcross Street, Barbican’ 
E. C., are putting on the market a relay for Н.У. circuit, which is shown 
in the accompanying figure. This device is intended for service, where 
it is desirable to operate an electric light or power circuit from a dis- 
tance without necessitating the running of expensive cables all the 
way. The relays are operated by a battery current, but are con- 
structed in such a manner as to allow of closing an electric light or 
power circuit up to 250 volte. Two types are being supplied—one 


which closes the circuit only as long as the battery circuit is closed 


by means of an ordinary bell push—while the second type, although 
actuated by a battery current, will permanently close the circuit 


until the contact is mechanically replaced by а pull, or chain, iat the 


side of the apparatus. An aperture in front of the cover shows, 


immediately the light circuit is closed, a white disk which remains 


in position as long as the circuit is closed, and is automatically re- 
placed when the chain at the side is pulled. The relays are wound 
in such a manner as to require no more than about 60 milliamperes, 
which means that four o Leclanché cells will be cient 
for short distances to operate either of the two types. The capacity 
of the relay is 10 amperes at 110 volte, or 5 amperes at 220 volts. 


Prometheus Heating Apparatus. 


Tue Britis Рвомвтнков Co, LTD, of Kingston-on-Thames, 
reports a very ready demand for its various electric cooking and 
heating utensils, and new patterns are continually being added. 
The company lists close upon 400 different patterns in its recent 
120 pp. catalogue. Hitherto the heaters sold have been of the 


EnEcTBIC ООРЕЕЕ OB ТЕА URN. 


" convector type, but several patterns of the ordinary form of glow 
lamp radiator have been added to the productione of the firm. We 
illustrate the No. 90p design with an ornamental brass frame and 
copper body. The glow lamps used are of Ediswan manufacture. We 
illustrate a coffee or tea urn which has an earthenware interior, it being 
fitted with the patent self-indicating temperature regulator now fitted 
on a large number of the “ Prometheus ” utensils. | 


The SrgwExs ELECTRIC APPLIANCES, Lrp., of Watling Street, 
E. O., have issued an illustrative pamphlet describiog their patent 
uninterchangeable safety cartridge fuses for currents up to 10 
amperes at 250 volts, and 6 amperes at 500 volts. 


Ls 
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Ironclad Switeh-Fuse and Distribution Board. 


Messrs. Маввүлт & Puace, of 28, Hatton Garden, E.C., have 
devised the arrangement of combined switch and fuse for pressures 
up to 500 volts, shown in fig. 1. This is entirely enclosed in a cast- 


Fic. 2.—I&gRON-caASED DISTRIBUTING BOXES. 


iron case, in such а way that the act of opening the lid breaks the 
circuit. The fuses are enclosed in tubes, which can be entirely 
removed from the box, and the tubes are easily opened for the pur- 
роле of replacing a blown fuse-wire. 

Fig. 2 shows an iron-cased distributing box, fitted with the firm's 
special enclosed renewable fuse-holders, somewhat similar to 
the foregoing. Each pole is mounted upon a separate enamelled 
slate base, with a dividing fillet, and insulated from the teak 
battens with strong insulators. The door is glazed with stout 
plate glass, and, if desired, is fitted with a lock. 

Messrs. at & Place have also introduced many detail 
improvements in their “М.Р.” ironclad switches—a type which 
they claim to have originated. These switches lave a long and 
quick break, cannot be left in intermediate positions, and are so 
designed as to be practically dust-proof. They are manufactured 
in large quantities by special machine tools. 


Patent Travelling Lights and Stretching Pendants. 


Messrs. Launm's travelling light possesses most of the con- 
venience of an ordinary portable lamp, without its disadvantages. 
The flexible is neatly looped up on bobbins, beginning with 
a ceiling rose, and terminating with a holder for the insertion 
of various special pendants. The flexible gathered up is 
slipped on a tight steel wire, and as the pendant is moved along, 
the loops gradually unfold themselves until the whole length is 
reached. Thus a travelling light can extend from its starting point 
to almost any convenient length, and without the inconvenience of 
loose flexible lying about the floor. 

In conjunction with the travelling light, the makers have a number 
of special pendants, among which is their patent stretching pendant 
(illustrated herewith). This pendant consists of flexible wound 
spirally round a laminated-rubber core, which yields to any pull 
put on it, and should the lamp hang, say, 5 ft. from the floor, it can 
be grasped in the hand and stretched to the floor, if necessary, with 
the greatest ease. This arrangement has met with much approval, 


as it enables the user not only to walk along with his lamp, but to 
reach any particular shelf or out-of-the-way corner, as desired. 
The device, which is now much used in large warehouses, not only 
proves very handy, but at the same time reduces the number of 
lamps installed, and decreases the cost of lighting. 


LAURIE & INGLEFIELD'8 PATENT 
STRETCHING PENDANT. 


These apparatus, which are patented at home and abroad, are 
manufactured by Messrs. THOMAS Laurie & Co., West End, 
Falkirk, N.B. 


Gas-tight Switches. 


ТнЕвЕ switches, which are supplied by 
Messrs. JoHNsoN & PHILLIPS, of Old 
Charlton, are of the triple-pole quick-- 
break knife pattern, designed to break 
50 amperes at 750 volts, and provided 
with fuse terminals. Each pole is 
mounted on a separate enamelled slate- 
base, the bases being separated from 
each other by means of stout insulating 
non-inflammable fillets. The fuses are 
of the standard terminal type, the fuse 
wire being clamped between stout gun- 
metal blocks and enclosed in asbestos- 
tubes. A stout iron cross-bar holds the 
three poles of the switch rigidly in posi- 
tion. The switch and fuse are fitted into 
a cast-iron box lined with asbestos 
throughout, and having a hinged cover. 
When closed, the cover is secured by 
means of two fly-bolts and nuts, a rub- 
ber joint making the entire switch gas 
and watertight. The handle for operat- 
ing the switch is fixed on the outside of 
the case, the spindle being taken through 
a suitable stuffing box and connected to 
the insulated crossbar mentioned above. 
Highly insulating and practically un- 
breakable material is employed in the 
J. & P. Gas-TiauT SWITCH. construction of the switch handle, thus 

ensuring that the switch is doubly insu— 
lated from the operator. The cables are taken through insulated stuff- 
ing boxes to suitable cable thimbles clamped on heavy gun-metal 
terminal blocks mounted on the front of the slate. The cast-iron 
case is provided with holding-down lugs 
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Commutator Grinder. а lathe. The machines are in every case driven by a friction 


Sion we had occasion, in 1901, to notice. the patent commutator wheel on the commutator, and the automatic traverse machines 
grinder brought out by Messrs. PHILLIPS, of St. George's House, are provided with reversing gear, and adjustable stops, , 80 
6 and 8, Eastcheap, H. O., great improvements have been made in its that when the machine is set and started, the attendant has nothing 
design, end it has attained a high position in the estimation of the to do but to watch the emery wheel travel to and fro on the com- 
leading electricians in this country and abroad. Practical ex- mutator., — : 

perience has shown the inventors the necessity of exercising the The syndicate formed to work this invention has now been 
been made longer, the slides stronger, and all the gear wheels are 

cut out of solid steel, to ensure perfect rigidity when running at the 

very high speed required to produce a good and true ground Litholite Bushes. 


The machines have been taken up by most of the makers of large Messrs Hunt & Hess, the manufacturers of Litholite," of 3, The 
dynamos, who have placed many repeat orders with the company, Grove, Hackney, N.E., have got out a line of tube-end screwed 
and they have been adopted at many ofthe largest electric light 
and power stations. The machines are also to be found on board 


bushes, as illustrated;herewith. The usa of these bushes with steel 
conduits for interiorswiring needs no explanation; they are made 
iu sizes from 4 in. to 2 in. in diameter. 
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Evered's Fittings. 


Messrs. EvxRID & Co., Lro., of Birmingham, have as usual a 
very fine assortment of electric light fittings displayed at their 
spacious showrooms in London (27—35, Drury Lane), and a number 
of new designe specially prepared for the current season are notice- 
able here and there. We show two examples of their work, one a very 
fine lantern measuring 36 inches overall. It is supplied either in 


Fia .-1.— COMMUTATOR GRINDBB IN POSITION. 


British war ships. The largest commutator so far dealt with is one 
8 ft. in diameter, in Calcutta—built by Messrs. Dick, Kerr & Co., 
(Ltd.; the method of fixing the machine for use is shown in the 
accompanying es. A similar equipment is on order for use in 
Santiago for still larger dynamos. 

Fig. 1 shows a machine supported bya casting clamped round 
the nose of the bearing; the frame of the machine is bolted to a 
platform on the top of the casting. Some dynamo makers are turn- 
ing the nose of the bearings parallel to suit this arrangement. 

Fig. 2 shows how the machine can be carried by cantileve:s 
bolted to the yoke of a dynamo with an 8-ft. commutator. 

Other arrangements are made where the ends of the bearings are 
tapered, and where it is desired that the same machine shall be 
available for a mixed assortment of dynamos, considerable ingenuity 
being manifested in meeting the various conditions. 


, WHEEL 


8 „^7 onen Масты 
> > 3 
e> : 


* FArc ro Wate 


M 
А 7 
o 
S : Я | 
Bier ELEVATION = ' — FRONT ELEVATION 
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The larger machines have automatic traverse, but the smaller polished brass, copper antique, or silver antique, and has white 
sizes have hand feed. Special forms are supplied for use on board muffled glass. The other, which appears on the next page, is an electro- 
ship, where space is confined, and for use in truing up the com- lier, with three drop lights and a centre light, made in polished brass 
mutators of armatures while they are run in V blocks on or silver antique. Messre. Evered have a great variety of electric 
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candle fittings, brackets, floor and table standards, old style 
lanterns, &c., shown off very effectively in a separate room where cus- 
tomers may select the designs which they regard as most in harmony 
with the general character of their house decorations. In the 


An EveRED ELECTROLIER. 


general showroom overhead there is a host of pendants, electroliers, 
billiard table lighting fittings, coronas and so on. Plainer work 
and shop lighting fittings are also in evidence, while there isa com- 
manding showcase with a fin» array of French and antique styles 
in bronzes, &c. 


Electric Lift Controllers. 


MESSRS. GEIPEL & LaxdR, of Victoria Street, S.W., are supplying a 
standard reversible controller for goods and passenger lifts. It is 
shown in the accompanying figure, and is made in sizes from 5 Н.Р. 


ELECTRIC LIFT CONTROLLER. 


upwards. The reversing switch is designed to be operated by 
a sprocket and chain, or other suitable means. All parts of the 
switch which carry current are made of hard-drawn copper of 


ample carrying capacity. The switch-blades and jaws are made 
interchangeable, and can be removed by loosening one screw. The 
switch is claimed to be very positive in making and breaking 
contact, cannot be left partly closed or opened, and will not burn or 
pit on the blades or jaws. The contacts are of copper, and by taking 
out two screws it is possible to remove the whole set for trueing or 
renewal. These contacts are placed at right angles with the face of 
the controller, and the brushes travel upward between them—an 
arrangement by means of which perfect alignment for the brush- 
holders, and perfect contact of the brushes, are assured. Upon 
closing the switch, the plunger, to which the brush-holders are 
attached, is attracted by a solenoid, and a dashpot serves to impart 
a slow and steady motion to the brushes as they travel upward to 
cut out the resistance. The full resistance is inserted in the 
armature circuit upon failure of the current supply. The firm has a 
list in circulation showing detailed drawings of the working of the 
prin mg and also describing controllers for use with passenger 
elevators. 


A Series of Fuses and Switches. 


Messrs. DORMAN & 8мітн, of Ordsal Electrical Works, Salford, 
have placed upon the murket several improved fuses which we 
illustrate herewith. The patent “ Baffle” service fuse for house 
supply has some new features, and is one of the safest forms of 
service fuse made. The D.P. fuses are in separate compartments of 
the iron case, and only one pole is accessible at a time. When one 
lid is opened the other is locked in the closed position by the 


PATENT “Barrie” SERVICE F'USE. 


Dorman & Smith patent interlocking device, an extremely simple 
and ingenious arrangement. Each fuse is completely enclosed in a 
porcelain chamber, of which the covering half is fastened to the lid, 
and the lower half to the box. The fuse wire with its wedge con- 
tacts is entirely disconnected from the terminal jaws when the lid 

is opened, and in this position it can be quite safely renewed. The 
chief feature of safety, however, is the ‘ Baffle” device by which 

the live terminals are cut off from the fusible wire or strip. It is 
formed by a partition in the porcelain, furnished with an asbestos 
pad over which the fusible wire is squeezed, something like the 

well-known Dorman & Smith “ Damper” fuses, thus rendering an 

arc to the live terminal an impossibility. The conductors pass from 

the terminal box to the fuse boxes through fibre tubes, Messrs. 

Dorman & Smith have also introduced a series of replacement fuses 

which they have called their “ Thumb" type, to distinguish them 

from their Handle" series, previously described in the ELEC- 

TRICAL Review. They are for currents up to 50 amps. at 500 
volts, and are of very substantial construction. 

A smaller fuse is the Well” type, having an open but protected 
and very easily renewable fuse wire, made in one size only, for 
3 amps. up to 250 volts. This has been made interchangeable with 
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the 3-іп. size of “Damper” fuse, and is used in the firm's standard 
distribution boxes when replacement fuses jwith visible fuse wires 
are required. This firm has also extended its series of sliding 


“ THUMB” TYPE FUSE. 


-switches іп iron cases for outdoor work by stocking a circular-cased 
double-pole switch for incandescent lighting, having а screwed-on 
lid; and also a larger double-pole iron-cased switch carrying up to 
12 amps., for heavy arc lighting work or out-door motors of this size. 
All these sliding switches have substantial contacts mounted on 
‘porcelain, andiare actuated from the outside by ring handles. 


The well-known patent “ Grip Contact" circuit breakers made by 
Messrs. Dorman & Smith, are being very extensively used for power 
work. One of the strong features of these circuit breakers is}the 


12-АМРЕВЕ D.P. SWITCH. 


absolute reliability of the actuating device, particularly the device 
used for opening the switch on a reverse current. Another feature 
which commends itself to engineers is the compact manner in 
which various combinations of controlling gears can each separately 
actuate the grip contact switch. One of these combined forms we 
illustrate herewith. 

A special form of reverse-current actuating gear has recently been 
produced for controlling generators and batteries on traction and 
lighting supply. In power stations, where a compound generator is 
required to be run in parallel with a battery, the surge of current in 
the incoming machine at the moment of switching-in is bound to 
open a reverse current circuit-breaker if the controlling gear is set 
to open with a very small reversal. It is, therefore, desirable that 
the reverse current actuating device on the circuit-breaker should be 
set to open at not less than 25 per cent. of the normal output in 
amperes. Under these conditions, if one reversed generator, running 
as a shunt machine, with the compound winding cut out, is 
switched in with one already running direct on the lighting bus- 
bars, the drop in volts at the moment of making contact may result 
in a big rise of current being passed before the switch will open. 
The difficulty of securing the first condition and avoiding the second 
defect has been overcome by the addition of a specially pro- 
portioned compensating winding. А  reverse-current circuit- 
breaker so made, if set to open at 25 per cent. reverse current 
at its full voltage, will open at practically the same current at 
all voltages down to one-fifth of the full bus-bar voltage. These 
circuit-breakers should interest all station engineers, more particu- 
larly those who use batteries at their stations. 


Electric Heating and Cooking Apparatus. 


Messrzs. IsENTHAL & Co., of 85, Mortimer Street, W., have added 
many novelties to their well-known series of electrically-heated 
appliances; a selection from these is illustrated and described 
below. The “Electra” heating units are used in various forms. 
Radiators are now made consisting of as many as 20 elements, and 


Fic. 2.—TABLE RANGE. 


consuming a maximum of 12 xw. for heating large rooms in 
factories, &c.; a new line specially adapted for use on board ship 
has been designed, of which fig. 1 shows one of the simplest forms, 
suitable forifixing to the floor or bulkhead. Fig. 2 shows a neat 
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table range, containing two cooking plates and the oven, and 
capable of cooking for four or five persons; similar small ranges are 
made for use on ships, with sunken cooking plates to keep the pans 
in place, and ranges large enough for hotels, consuming at the 
maximum over 17 Kw., can also be had. Fig. З illustrates a large 
Toasting double oven, each compartment measuring 32 x 24 X 
10 in, and consuming up to 3:5 kw. Bakers’ ovens capable of 
baking 17 cwt. of bread per diem, with a consumption of 14 KW., 
have already been built in many places. А large steriliser for 
superheated steam, for sterilising towels, bandages, &c., is illus- 


trated in fig.| 4); this apparatus stands 70 in. high and weighs 
24 cwt. The,water contained in a tank at the bottom is converted 
into steam by an evaporator, and as the steam rises past a heater it 
is superheated to 120°—150° C., without rising in pressure. Lastly, 
in fig. 5 we have an electric melting pot—one of a large number 
of apparatus specially designed for technical purposes. This is 
capable of melting up to 7 lbs. at one charge of soft metal such as 
solder, type-metal, &c., with а consumption of 0:15 to 0'4 kw. 
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Fig. 4.—STERILISEB. 


The extreme convenience, cleanliness, and controllability of 
electrically-heated appliances are too obvious to need emphasising ; 
we are especially pleased with the inference, from the large variety 
of such now made, that there must necessarily exist a general 
demand for them—otherwise they would not be in existence. 
No one who has not carefully examined a stock such аз that 
of Messrs. Isenthal can possibly realise the growing importance and 
popularity of this branch of the industry. Jo 


The Eclipse Watt-Hour Meter, &c. 


THE above-named meter has been introduced with considerable success 
both in this country and abroad by Мв. GEgoRGE BRAULIE, of 217 
and 218, Upper Thames Street, E.C. It is reasonable in price and 


Fic. 5.— ELECTRIC MELTING 


will register accurately smalliamounts of energy. Our illustration 
shows the interior of the meter, the principal parts being a main 
current coil, a starting coil, a rotating armature, brush terminals, 
brake disk, permanent magnet, revolution counter, and three 
terminals, while in series with the armature and the starting coil is 
a high resistance. The armature is of the open coil type, and con- 
sists of three oval coils, one end of each being connected together, 
while the three remaining ends are joined respectively to the three 
segments of a three-part commutator. By this arrangement the 
possibilities of breakdown at the points where the coils are connected 


Por. 


A CHEAP Line or Firtinas (BRAULIK). 


to,the armature are reduced to three, while the commutator only 
having three segments, its diameter is reduced to a mini- 
mum, and commutator friction substantially reduced. Sparking 
is avoided by means of a patent arrangement. full 
shunt current in the open-coil armature flows through the 
whole winding, while, with the drum type, the two halves are in 
parallel, and therefore only half the current flows through each coil, 
consequently, other things being equal, it is stated that the armature 
moving force is increased, and its weight reduced in this meter as the 
copper is used to greater advantage. A very small shunt current is 
required, being only about 0:022 ampere. The meter commences to 
register at rather less than 1 per cent. of full load, and being a true 
energy meter, can be used with equal advantage for direct or alter- 
nating current of any frequency, and on either non-inductive or 
inductive circuits, the self-induction of the armature being very 
small compared to its resistance. There is an entire absence of 
" creeping " with this meter. 
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With a meter of 10-ampere capacity on a circuit of 220 volts, the 
shunt current taken was 0:021 ampere, while the starting current was 
0:065 ampere, the drop across the meter at full load being 1 volt. 
The working parts are entirely free from iron, and therefore the 
driving torque and the speed of rotation of the armature are pro- 
portional to the watts expended in the circuit, as the number of 
revolutions is also a measure of the energy used. The armature is 
connected to the revolution counter through a train of wheels, which 
causes the register to be given in plain figures automatically, and in 
B. of T. units, thus entirely avoiding the possibility of reading 
errors. This is of particular importance to the consumer, who is 
thus enabled to read his own meter without difficulty, although if 
preferred, the ordinary clock dial recording gear can be supplied. 
The field of this meter is produced by one main coil instead of two, 
but equal accuracy is claimed with the addition that the watts lost 
have been substantially reduced. 

The meter above described is suitable for two and three-wire cir- 
cuits up to 600 volts. For capacities of more than 25 amperes, 
however, а double coil meter of larger size, but practically the same 
design, is supplied, to which the foregoing remarks will equally well 
apply. On the occasion of a recent visit to Mr. Braulik's showroom in 
Upper Tbames Street, we were shown several very serviceable lines 


чё 


Arc Lamp, ТҮРЕ E.G. 


in fittings of the cheaper styles, and one of the newest of these is 
shown herewith. There is a variety of neat lanterns, pendants, 
measuring instruments, arc lamps, and so on, on view. 

The firm are well to the fore in arc lamp work, and are placing 
on the market a special line of miniature arc lamps for direct 
current only. These lamps are substantially built, and the 
working parts are as durable as those of the larger types of arc lamps. 
Type E.G. (see figure) is built for 18 hours’ burning, the current con- 
sumption being 14 to 2 amperes, and the lamp is only 15 in. overall. 
A similar lamp, to burn 30 hours, measures 18 in. overall, and con- 
sumes 3 to 4 amperes of current. 


Stage Are Lighting Novelties. 


Messrs. WHABAM & BORLAND, of the Grove Engineering Works, 
Leeds, are specialising in, amongst other things, arc lighting 


FiG. 1. Fic. 2. 


apparatus adapted for theatrical, photographic, and scientific 
purposes. We illustrate in fig. 3 я cinematograph lamp, by this 
firm, designed sufficiently substantially for 100 amperes continuously. 
It is provided with heavy terminals and carbon clamps, has 


horizontal and vertical adjustments, worm-feed wheel and iworm 
carbon tilter. The firm also supply a special box-type resistance 
(fip. 1) for use in connection with the cinematograph lamp. 
This is strongly constructed and amply ventilated, the coils being 
connected to а switch on the slate top. Six multiple contacts 
are provided, also three terminals, one connected direct to the 
switch, and the other two arranged for 120 or 250-volt circuit 
connections. In the Simplex photographic lamp, fig. 2, the firm are 
introducing an efficient and reliable apparatus at а low cost. The 
diffuser is an ordinary type umbrella, mounted in a socket, and it 
may be closed and removed when not in use. The source of light 
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Fic. 3 


is two hand-feed arc lamps, mounted in а special reflector which 
may be tilted in any required direction. The apparatus is exceed- 
ingly light and portable, the whole only weighing 32 lbs. A large 
variety of search lights, lanterns, projectors, footlights, resistances, 
chokers, switches, and kindred apparatus, are included''amongithe 
firm's specialities. : 


Ironclad Switch. 


WE illustrate below the patent A.B. ironclad switch of the SUNBEAM 
Lamp Co., Lrp. It is specially intended for use with motors in 
factories, shops, warehouses, &c., where more or less rough usage is 
unavoidable. A long quick break is obtained with this switch; zthe 


A.B. IRONCLAD SWITCH. 


poles are mounted on separate enamelled islate bases divided by an 
insulating fillet. Among the leading points are the front connec- 
tions as shown, also the leading-in holes, which are bushed or drilled 
for iron pipes as may be required. 


Messrs. ARCHIBALD J. Wnianr, Lrp., of 318, Upper Street, N., 
have in circulation a list of some of their small electric novelties of 
the popular order such as pocket flash lamps, electric pins, small 
clocks, hand lamps, model electric railways, medical coils and so 
forth. Their new flash lamps with sliding covers are a useful line for 
contractors and wiremen who are either working or inspecting in 
dark and awkward corners. 

Mzssns. Ernest Е. Moy, Lrp., of Camden Town, are supplying 
some special supports for stage arc lamps. One is a convenient 
form of bracket for fixing a stage lantern to the proscenium wall ; 
another is & useful type of stage arc lamp stand fitted with split 
clips and a weldless steel tube, which slides easily through the clip 
and can be securely clamped in any position by а locking handle. 
A list has been issued by the firm showing these stands. 
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Outdoor and Theatre Lighting. 
THE IMPERIAL LiGHTING Co., of 13, Gate Street, Holborn, W. C., 
have introduced а number of new specialities, of which the 
following are а selection:—Fig. 1 shows an improved self- 
locking arc lamp winch with detachable handle. It is im- 
possible for the lamp to be lowered without first inserting 
the handle. This wioch is made in two sizes, No. 1 for large 
lamps and high lift, No. 2 for enclosed or light lamps with 


Fig. 1.—SELF-LOCKING WINCH. 


Fia. 4.— WATERPROOF LAMPHOLDER. 


M 


a lift of 18 ft. The device is compact and very strong. Fig. 2 
shows an electric turntable suitable for any voltage up to 250; the 
t ble is supported on а ball bearing, and requires about 60 watts to 
drive it. Fig. 3 illustrates the flexible Fairyland " strip, with which 
tne company are illuminating a central station in Yorkshire, while 
re Wnt installations have been Lowestoft Pier, Folkestone Bandstand, 
Swansea (King’s visit), 4,000 lamps; Minehead, Cardiff, &o. The 
waterproof holders shown ід fig. 4 are being used extensively for 


- 


sign work. Figs. 5 and 6 refer to the Imperial Lighting Co.’s new 
“ Fireproof" theatre fittings (registered design) They have 
equipped nine theatres in 12 consecutive months, which they claim 
to be а record achievement. These fittings are made throughout of 
mild steel, and are, consequently, very light, yet very strong. Two 
men can lift а 32-ft. batten by the extreme ends, and there is no sag. 
All the wires are protected by steel, but insulated from it, and can 
be exposed in five minutes, if necessary. There is no looping 
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Fia. 6.—Hana- 
ING LENGTH WITH 
THREE Rows oF 
LAMPS. 


Fig. 5.—BaTTEN WITH THREE Rows or Lamps. 


in,” or T jointing, with all their attendant troubles. Only the 
lamps are on the reflector side, and, therefore, a very large reflecting 
surface is effective. These lamps can be arranged in one, two, 
three or four rows, 

This system is called the “ Imperial," and is claimed as the safest, 
zanest, and cheapest yet devi The company supply everything 
for the stage, from floats and battens, to plug-bozes and main switch: 


~ 
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New-Tumbler Switches. 
Messrs. SPERRYN & Co, Ітр., of Hospital Street Works, Bir- 


mingham, have just brought out two new patented types of switches 


for which special advantages are claimed. Of these, fig. 1 shows а 


Fic. 1.—25-AMPERE TUMBLER SWITCH. 


tumbler switch for а maximum current of 25 amperes; this switch 
is 4 in. in diameter x 4 in. high, and is actuated by a perfectly cer- 
tain link action, which is assisted by (but not dependent проп) а 
strong spring. There are no metallic parts at the back whatsoever, 
the terminal blocks are completely isolated and concealed, and the 
break is very long and quick. Even when the cover is off, the ter» 
minal blocks are inaccessible. All the parts are of very substantial 
construction, and the action of the sample before us is perfect. 

Fig. 2 shows the other type—a two-way tumbler switch, of very 
simple and strong construction. The principle of the mechanism ig 


Fic.3.—ORBDpiNARY] ™ 
TUMBLER SWITCH., 


Fic. 2.—Two-Way TUMBLER} 
Бутон. 


the same as that of the ordinary Sperrynwood” tumbler switch 
(fig. 3) in which many improvements have been made, and it is 
claimed that these switches excel in compact and neat design, sure 
contact and long break, and smoothness in working. 

Messrs. Sperryn & Со.'в lampholders, fuses and distribution boards 


are well known to our readers, and have already been favourably 


commented on in our pages. 


Ironclad Switches and Fuses. 


Messrs. PaRwrTER, Hope & Co., of Hulme Electrical Worke, : 


Manchester, have designed a patent watertight and gastight gate box 
switch for collieries. This switch (fig. 1) consists of two S.P. H-type 
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Fic. 1l.—PaTENT Gate Box SwrircH ғов COLLIERIES. 


switches of the “ Link” pattern enclosed in a cast-iron case, speci- 
ally constructed for colliery use, and arranged with their "Patent 
Reverse Motion" turn handle. The cables are sealed in a patent 
combined sealing trough, and the handle is passed through a stuffing 
box packed with asbestos cord. The company has also given special 
attention to ironclad distribution switches and fuse boxes, and now 
stocks all sizes of D.P. fuses in a standard pattern ironclad case with 
glass front, as illustrated in fig. 2, as well as а complete range of 


S. P. fusesiin'ironclad ‘cases for lighting and motor circuits, and 
for} house "service'ifuse'|boxes (fig. 13). A special department 
is iengaged "in the!’sole manufacture of! distribution fuse boxes. 


Fia. 2.—IRONCLAD DISTRIBU- 
TION Box. 


Fic. 3.—IrRONCLAaAD FuosES 
FOR Motor CIRCUITS. 


The company has also a new line of enclosed and midget arc lamps, 
the latter being an exact facsimile of the firm's single enclosed lamp 
on а smaller scale. 


New Recording Instrument. 


Tuis instrument has been designed by Messrs. CECIL Hopes AND 
Co., of Balfour House, E.C., for traction work, and where great 
fluctuations in the current take place. The instrument, which is 
shown below, is fitted with an air damping chamber, and the chart 
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RECORDING AuM ETER. 
runs on two drums, so that а! month's record can be obtained with- 
out altering the instrument. The firm are making a special feature of 
instrument and switchboard work, and this instrument and their 
knife switch, shown elsewhere in this issue, are only two examples 
of many improvements that they are carrying out in this class of 
work. 


Maxim Electric Lighting Specialities. 


Tue Вів Hiram Maxim ELECTRICAL AND ENGINEFRING Co. have 
added to their arc lamp lists several new and interesting particulars 
regarding the “Maxim” enclosed arc lamps. The power circuit 
lamp, which has self-contained line and substitutional resistances, 
and automatic cut-out, has recently been equipped with a self- 
contained isolating switch which enables one lamp to be attended 
to for trimming, &c., while the remainder of the series are alight. 
The switch is manipulated by a key which is inserted through a 
lifting door in the case, the lamp retaining the same appearance as 
the ordinary power circuit lamp. 

By increasing the standard alternating current lamp only 1 in., 
making an overall length of 25 in., the burning time has been in- 
creased 33 per cent. The lengths of carbon used are 12 in. top and 
6 in. bottom. These lamps, which have self-contained choking coils, 
enabling them to be connected direct to the mains, are made to burn 
quite noiselessly and steadily by an ingenious arrangement of 
springs. Further additions include à new midget arc lamp of ex- 
ceptional sensitiveness and efficiency, and several new fittings for 
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the standard lamps, comprising inner and outer globes, oblique 
reflectors, ornamental fittings, &. 

By means of the Maxim patent holder, a shade, when once 
screwed up, can be removed in exactly the same manner as the 
lamp is taken out, simply by unhooking from the bayonet joint ; 
the risk of breakage by removing or screwing up the shade is thus 
avoided. The large demand for these holders has led the Maxim 
Со. to put down special plant for their manufacture in large 
quantities, aud consequently at greatly reduced prices. 

The Marvel Lamp, which is a registered design, is claimed to be 
very economical; as the light is reflected in the direction most 
wanted for use. Further, the glare of thefincandescent filament is 


mid to be entirely broken up by the glass ribs upon the bottom of 
the bulb. | 

Hitherto the company has not carried a large stock of Maxim 
high-voltage lamps, but the necessary plant has now been laid down, 
and during the coming season large supplies will be stocked. 
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40 c. p. 
4^ MARVEL" LAMP. 


The Kings Way Lantern, which is illustrated herewith, 
hes been specially designed for converting the ordinary 
gas lantern for use with electric incandescent lamps. The 
lamps are hanging in the correct way, so that no shadows 
are thrown as when the lamps are placed the other way round. The 


reflectors are made in white enamelled iron, opal glass, and flated 
silvered glass. | 


The Case Automatic High-Speed Engine. 


Мв. О. R. Heap, of 47, Victoria Street, S. W., is the agent for this 
unique type of small engine, which hails from across the 
“ pond," and has in its native land occupied а wide sphere of 
ueefulness It is manufactured in three main varieties—the 
pedestal type (as illustrated), the bracket type for fixing to walls, 


gad theihanger type jforafising to ап overhead beam. The method | 


of operation of theiengine is very simple. The piston moves up and 
down a cylinder, which itself is free to oscillate ou a horizontal 
axis; this oscillation is produced through the motion imparted to 
the rigid piston-connecting rod during the rotation of the 
crank, and as the cylinder rocks it opens and closes steam aud 
exhaust valves on ite face. In order to reduce friction and wear, 
the cylinder is steam balanced, a small balancing chamber being 
hollowed out of the under side of the cylinder. The reciprocating 
parts of these engines (the piston and piston-connecting rod) weigh 
very little; thus in the 8-н.р. engine the amount is 123 lbs, which 
is two-thirds counter-balanced by the crank. Speed regulation is 
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effected by means of a shaft governor, which is arranged to rotate 
the eccentric on the shaft, thus altering the lead,” but throttling 
governing can also be supplied. The crank chamber forms a 
reservoir for oil and water, efficiently lubricating the rotating parta, 
the cylinder being lubricated by a sight feed oiler. The engines are 
built in siges of from 2'7 н.р. to 25 fl. P., with speeds of from 900 to 
550 revs. per minute, and a steam pressure of 80 Ibs. per sq. in. 


Pnumapant Compressed Air Apparatus. 


Messrs. WALLACH Eros., of 57, Gracechurch Street, B.C., Lave 
placed on the market their patent Pnumapant apparatus for 
painting and varnishing by means of spray, a method which is both 


X ^ * WD 
— * m. " 


Fig. 1.—PonRTABLE AIR COMPRESSOR AND TANE. 


speedy and economical The paint can be applied in coats of any 
thickness and is driven into every crevice, во that rough surfaces 
can be painted as easily as smooth. Apart from this, however, 
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the air compressor which forms part of the apparatus is available 
for blowing the dust out of the armatures’ of dynamos, cleaning 
switchboarda,! &c., and is thus doubly useful in electricity works. 
Fig. 1 shows the hand air-compressor and air tank, which is self- 


Fig. 2.—BPBRAYERB. 


— 
contained and portable; the fly-wheel can be replaced by a pulley 
for power driving. A larger size is made for power driving only. 
Fig. 2 shows the spray er which is used for painting, &c., and is 
fitted with a trigger controlling both air and paint supplies. 


Д 


Brass Pendants. 


Tug KeNsrNGTON Stampina Oo., Lrp., of Birmingham, have a very 
comprehensive line of pendants, from which we illustrate a sample, 
The patterns include fired and movable pendants for various, 


numbers of lamps, and a selection of hand-made lanterns in copper, 
brass or oxidised silver. Many of these fittings are highly 
ornamental, with ecroll and leaf work, and there are aleo included 
massive and plain examples of workmanship. 


CONTRAOTS OPEN AND OLOSED. 


OPEN. 


Carlisle.—November 1st. Two Lancashire boilers, two 
50-KwW. and опе 30-Kw. steam dynamos, 5-ton travelling crane, 
economiser, cables and boxes, wiring of buildings, switchboards, 
motors, fans, &c., for the Cumberland and Westmorland Lunatic 
Asylum. See “ Official Notices " September 30th. 


Dublin.—October 24th. Cast-iron troughing and 
covers for the Electricity Supply Department. City engineer, Mr. 
Spencer Harty, City Hall. Specifications, &c., 21s., refundable. 


‚ Erith.—November 11th. Electric lighting of the offices 


of the Erith Education Committee at Picardy. Вее Official 
Notices " to-day. 


London.—October 24th.  L.O.C. stores for -a year 


electric fittings, cables, tubing, &c., are among the specified items). 


iculars from Co i W. 
— envelope, auty Hell, Spring Gardens, S. W. (vend. stamped 


Middleton.— October 25th. Dust destructor, Lancashire 
boiler, superbeater, piping, &о., for the Electricity Department. 
Particulars from Town Clerk (one guinea). 


Northampton.—October 24th. Steam coal for the Cor- 
poration tramways. Вее “ Official Notices” October 14th. 


Preston. — November 9th. Motors and tramway 
boosters for the Tramways Committee. See Official Notices” 
October 14th. 


Richmond, Surrey.— October 27th. The Guardians 
invite tenders for the installation of electric telephones at the Union 
Workhouse, Grove Road, Richmond, in accordance with specifica- 
tions prepared by their architect, Mr. Percy Umney, Clerk to the 
Guardians, Union Chambers, Richmond, 


Shanghai.— March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See “ Official Notices” October 14th. 


Spain.—November 6th. The Municipal Authorities of 
Liria (province of Valencia) are inviting tenders until November 
6th for tbe concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, El 
Becretario del Ayuntamiento de Liria (Valencia). 


Swansea.—November 12th. Removal, alteration and 
re- erection of a 450-т.н.Р. triple-expansion engine and а 225-xw. 
continuous current dynamo. Also an 8-ton travelling hand-crane, 
ч the Electricity Department. See “Official Notices” Osto- 

т 14th. 


Tottenham.—October 21st. The U. D.C. is open to 
enter into negotiations with a company to exercise the powers 
under its E. L. prov.:order. See Official Notices " October 7tb. 


West Ham.—The Education Committee of the Corpora- 
tion decided on Monday to obtain quotations for the supply of 
electric lamps of 8, 16 and 320. p., to be supplied in quantities of 
1,000, and to be kept in store and sent out to the various schools as 
required. 


Whitby. — November 21st.  200-kw. direct-current 
dynamo and bigh speed engine, also one water-tube boiler with 
chain grate stoker, for the U.D.C. See Official Notices to-day. 


OLOSED. 


Brush Contracts.—The Brush Electrical Engineering 
Co. has received the following contracts :— 


For the Birmingham & Midland Tramways Co., 14 radial trucks 


with Brush motor equipments, 

For the County of London Electrical Engineering Co., Ltd., five 
25K w. transformers. . 

. Brussels.— Messrs. W. F. Jones & Co., of Cannon Street, 


E.C., have secured a contract from the Corporation for 500 ironclad 
three- wire house service fuse boxes. 


London.—The following tenders have been received by 
the London County Council for the supply and erection of plant at 
the Greenwich power station :— 


STEAM AND OTHER PIPING. 


John Spencer, Ltd., Wednesbury (recommended) £9,786 
The Stirling Boiler Co., Ltd., Motherwell . 105 9,792 
Mechan & Bons, Ltd., Glasgow and London 9,884 
; 5. Russell & Sons, Leicester .. iè ee © ee 10,095. 
Foster Bros., Ltd., Wednesbury  .. a vs .. 10,145 
Aiton & Co., London И £x ee .. 10,530 
Thos. gott & Co., Ltd., Birmingham А 10,659 
Edward Bas & Co., London a T s 10,592 
Westwood & Wrights, Brierley Hill, Staffs. 10,801 
John Musgrave & Sons, Ltd., Bolton - 11,942 
Thos. Potter & Sons, London .. zi .• 11,247 
Hefford & Shuttlewood, Ltd., Leicester. 11,513 
J. G. Moore, Hartlepool oe ee ss 11,940 
John Fraser & Son, London .. ss T 15,468 
CONDENSER AND OTHER PIPING. ` 
James Oakes & Co., Alfreton (recommended) .. £6,418 


Sir Hiram Maxim Electrical Enginecring Co. .. s 6,486 
John Spencer, Ltd., Wednesbury га js å 

Aiton & Со., London ee se ee e et ee oe 

The Holwell Iron Co., Ltd., Melton Mowbray .. oe 6,914 


John Musgrave & Sons, Ltd., London 865 
Edward Le Bas & Co., London m 22 is NN 7,480 
The doped A x Coal & Iron Co., Chesterfield .. a 8,014 
Westwood & Wrights, Brierley Hill, Staffordshire т 8,478 
Clayton, Goodfellow & Co., Ltd., Blackburn. as › 
oe Pumrs, MOTORS AND STRAINERS. 
Electric Construction Co., Ltd. (recommended) eo £8,083 
John Cochrane, Barrhead, Glasgow.. ve Vx ee 8,500 
Gwynnes, Ltd., London °з ee ee ee ee 8,516 
Entwisle and Gass, Ltd., Bolto os s Ws a 9,080 
Do. Do. e Pc d не 9,105 
Vickers, Sona & Maxim, Sheffield .. ба i^ is 9,071 
Bruce Peebles & Co., Ltd., Edinburgh  .. я ЭА 9,795 
W. H. Allen, Son & Co., Ltd., Bedford "" e $a 9,800 
British Westinghouse Co., Ltd. са ыз р ss 9,807 
Ernest Scott & Mountain, Ld. б» va ix s 9,921 
Johnson & Phillips, Ltd., London .. T s .. 10,228 
The Electrical Co., Ltd., London is vs 1 10, 319 
Andrew Barolay, Sons & Co., Ltd., Kilmarnock es 10,500 


John Thom, Patricroft, Lancs. (incomplete) ) 190 
The Mirrlese Watson Oo., Ltd. (ingomplete) „ „ 663 . 


* 
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CAR TRAVERSERS FoR NEW CROSS AND CAMBERWELL, 


C. & А. Musker (1901), Ltd., Liverpool (recommended) £1,456 10 0 
Jessop & Appleby Brothers, Ltd., Leicester - s 1,584 6 6 
Hurst, Nelson & Ov., Ltd., Motherwell T x 1,46 8 0 
Ransomes & Rapier, Ltd., London .. " а р yen 10 б 
Do. о. es 8 

John Hitchin & Son, Ltd., Halifax .. . m 1,778 15 0 

Do. Do. x va ee 1,885 16 0 
Dick, Kerr & Co., Ltd., London 25 we oe са 1,828 4 0 
Brush Electrical Engineering Co., Ltd. .. ..  .. 1,850 0 0 
Heenan & Froude, Ltd., Worcester. . 1,872 3 0 
Robert W. Blackwell & Co., Ltd., London As ss 1,9950 0 O0 
Cowans, Sheldon & Co., Ltd., Carlisle Ко ee 1,955 0 0 
James Buchanan & Son, Liverpool.. -- 2,2911 6 
John M, Henderson & Co., Aberdeen oe . 8408 0 0 


Wereford.—The T.C. has accepted the tender of the 
India-Rubber, Gutta-Percha & Telegraph Works Co. Ltd., of 
Silvertown, for the supply of a spare armature, for a circulating 
pump to condenser, and for 24 service boxes and service clips. 


Watford.—The U.D.C. has accepted the tender of 
Messrs, Clifford & Gough, for additions to the E L. works, at 
43,744. | 


Whitehaven.—The T.C. has accepted the tender of the 
British Insulated and Helsby Cables, Ltd., for the supply of cable 
for ligbting the harbour, and that of the Gilbert Arc Lamp Co. for 
arc lamps. 


— 


FORTHOOMING EVENTS. 


Friday, October 218t.—At 7.80 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. Twenty-first annual general meeting at New- 
castle. Presidential address. | 

Manchester Students’ Section of the IL.E.E. Visit to the British West- 
inghouse Works at Trafford Park. 

Saturday, October 22nd.—At 2pm. North-East Coast Institution of Engineers 
and Shipbuilders (Graduates). Visit to the Newcastle-upon-'T'yne 
Electric Supply Co.’s Carville power station and (at 7 p.in.) first 
general meeting at Newcastle. 

Tuesday, October 25th. Аё 8 p.m. Faraday Society. Meeting at the I. E. E. 
Notes on a Suggested New Source of Aluminium," by Mr. B. Pool; 
‘* The Measurement of the Potential of the Electrodes in Stationary 
Liquids”; ‘* The Determination of Changes of Concentration at the 
Cathode during Electrolysis,” by Dr. H. I. В. Bend; '* Electrolytic 
Oxidation of Hydro-carbons of the Benzene Series; Part I.—Hydro- 
carbons containing the Methyl Group," by Mr. Н. D. Law and Mr. 
F, M. Perkin. 

Friday, October 98th.—At 7 p.m. Institution of Electrical Engineers (Glasgow). 
Third annual dinner at the Grosvenor Restaurant. 

At 5 p.m. d ases Bociety. “ Ап Interference Apparatus for the Call- 
bration of Extensometers," by Messrs. J. Morrow and E. L. 
Watkin, and other papers. d 

Saturday, October th. At 3 p.m. Junior Institution of Engineers. Visit to 
the National Physical Imboratory, Teddington. : 

At 7.30 p.m. Glasgow Technical College Scientific Society. The Law 
of Workmen's Compensation," by Mr. W. Boyd Anderscn. 


NOTES. 


Gas Again.—A serious gas fatality has occurred at South- 
port, and exemplifies the dangers of coal gas as used for an illuminant 
in bedrooms. From the facts brought to light at the inquest on 
the 13th inst., it appears that a little boy named John Arthur 
Fletcher, residing at 12, Chestnut Street, Southport, retired to rest 
with his sister aged 16. The following morning the father, a tin- 
smitb, noticed a smell of gas, and found both girl and boy in bed 
unconscious. The boy, though medically attended, died without 
regaining consciousness, and the doctor, at the inquest, said the 
cause was poisoning by coal gas. The girl was for several days un- 
conscious, and it was feared that she, too, would die. The jury at 


the inquest examined the ps bracket, and it was found that the 
wi 


tap would turn right roun thout any check. The father found 
the gas escaping when he went into the room, aud the conclusion 
arrived at was that the girl must have turned ont the light, and 
turned the cock a little too far, the result being that the gas would 
escape. А juryman stated that there were hundreds of such burners 
in Southport, and he believed many people bad had to get out of 
bed to tura off the gas properly. We have a sort of suspicion that 
our gas lighting contemporaries, who are for ever decrying the good 
points which we claim for electric lighting, and are frantically 
trying to preserve some sort of a reputation for gas illumination, 
will keep silence regarding such accidents as this. Such facts should 
be placed on tbe bills of gas companies, side by side with the claims 
that gas is so much cheaper (and nastier ?) than electricity. 


Board of Trade and the Third Rail Problem.— 
Our Southport correspondent writes :—'' A few days ago a Birkdale 
resident wrote to the Board of Trade pointing out the danger to 
human life caused by the 'live' rail, and asking the Board to 
compel the directors of the line to safeguard human life, He urged 
the to remember that there would always be so-called tres- 
passers, and that the death penalty was a very heavy one to pay for 
.igmorance. He has received a reply from the President of the 
Board of Trade, who stated that the matter was receiving his con- 
sideration." p 


. News telegram states that 


The Supply of Crude Oil—fProbably the general 
meeting of the Shell Transport Oo. did not attract the attention 
of many of our readers, but to those who are interested in any way 
in the supply of crude, or refined petroleum, or its bye-producte, 
the speech of Bir Marcus Samuel, the chairman, is of some interest. 
As oi] fuel is coming into commoner use daily, and as not a few are 
deterred from installing the system in whatever form it may happen 
to present itself to them, from a somewhat natural feeling that the 
supply of oil will drop off, or the price be raised by speculators or 
monopolists beyond the economical limit, these people will be 
soothed by the cbairman's statement that, although the average 
output of crude oil from the company's wells has been about 6,000 tons 


per week, it might have been twice thie amount if the facilities for 


storing, transporting and treating the oil had been adequate. As 
it was, & well giving between 700 and 1,000 tons per day had to be 
shut down, and new wells could not be tapped for that reason. 

Bitter complaint of the Burmese authorities is made, in that they 
have set up the Burma Oil Co. as monopolists in the Indian trade, 
or at least have made competition by the Shell Transport possible 
only on unequal terms. Indirectly we gather that the annual 
demand in India is 96 millions of gallons, say, 380,000 tons. 

We do not know the Government side of the case, but, under 
ordinary circumstances, a refusal to grant prospecting licences, and 
threats to cancel licences issued to other prospectors if they were 
transferred to the Shell Transport, would be inexcusable. It is pos- 
sible that the Government found itself unable to accept the com- 
pany's statement that they were & British company, and were not 
allied with the Standard Oil Co. 

Russian oil isa strong competitor at present, but the chairman 
thinks that the internal demand would be sufficient to keep the 
Russian wells busy if the high excise duty which Russia imposes 
" to keep her unhappy people in the ignorance caused by dear light” 
were removed. | 

Manufacturers and others who realise the advanteges accruing to 
the use of liquid fuel, be it in furraces or engines, bat wait further 
news of the capacity of the world’s store before sinking more 
capital, ought to be brought to understand that, notwithstanding the 
immense wastage which occurred when the American oil fields were 
opened, notwithstanding that the Beaumont fields alone had a 
capacity of 6 million barrels per diem in 1902, the world’s output 
is making vast strides without any sign of exhaustion, and doubt- 
less many fields remain to be discovered. | 

The real trouble British consumers have (о face is the excessive 
rates charged by the railway companies on petroleum in bulk, and 
their refusal to differentiate between high and comparatively low- 
flash oils. Crude oil landed at Liverpool has its cost almost doubled 
on the journey, say, to Birmingham, although, from a traffic point 
of view, a 10 to 20-ton tank of vil having:a flash point of over 200° 
is a load which cannot be surpassed for easy, rapid, economical and 
s fe handling. Yet it is treated almost like an explosive. The 
consequence obviously is, that the chance of fuel oil competing with 
local coal is reduced to vanishing point as the distance from the sea- 
board increases. | 

Pipe-lines, pamps, and tank-steamers do all that сап be done with 
present knowledge to cheapen the cost to our ports, then the rail- 
ways step in and undo all that has been done to lessen the cost to 
the consumer. 


The New York City Subway Opening.— A New York 
correspondent writes:—''The subway system is to be opened for 
public use on Thureday, October 27th. It was originally intended 
to spend a sum of £10,000 on the dedication ceremonies, which were 
to include prayers, speeches, music, decorations, dining and fire- 
works; but when the matter came before the Board of Aldermen, 
the proposed plans were repudiated, and it was suggested that а 
sum of £1,000 would suffice for the occasion. The aldermen who 
had fathered the original suggestions thereupon became annoyed, 
and refused to have anything to do with the spending of the reduced 
sum. It is probable, therefore, that the opening will be in an 
extremely simple manner, with a few congratulatory speeches, and 
the driving of the first train through the tunnel by the mayor, Col. 
George B. McClellan. The subway has been constructed at a cost 
of about £7,000,000 by the Interborough Rapid Transit Co., the 
money being loaned by the city, and the city having the option of 
taking over the property at the end of 50 years. 


Wireless Telegraphy in War Time. — A Central 
е Giornale di Roma has been ad vised 
by cable from Chifu that the Japanese have intercepted a wireless 
me:sage from General Stoessel to the Russian Consul at that place 
stating that Port Arthur's supply of coal and munitions is exhausted 


The Electrical Contractors’ Association (Inc.).— — 
The first annual general meeting was held at Frascati's Restaurant, 
London, on Tuesday last, October 18th, to consider the report of 
the Central Board. Mr. W. R. Rawlings welcomed the representa- 
tives from Ireland, Scotland and the provinces, After a number 
of matters of detail had come under discussion and been voted 
upon, Mr. Hogan referred to the excellent progress of the Associa- 
tion, and spoke very hopefully of its futare prospects. In referring 
to the Press reports of the Manchester church fire, which we men- 
tioned in our last issue, he stated that a large number of fires 
attributed to fusing did not arise from that cause at all, and it 
behoved all branches of the Association to investigate all fires 
attributed to electricity. Strong and immediate action ought to be 
taken in regard to Prers reports of alleged electrical fires, as much 
harm bad already been done to the industry by these false reports. 
Mr. R. Tweedie Smith addressed the gathering on the subject of 
municipal trading. Other matters affecting the members of the 
Association were subsequently arranged, and we may refer to these 
in the next issue of the ELECTRICAL REVIEW. 


682 


THE ELECTRICAL REVIEW. 


[Vol. 55. No. 1,404, Ooronnn 21, 1904. 


F High-Speed Feed Pumps.—aA paper is to hand from 
Brisbane, by Mr. E. C. Burton, which has for its object the exposure 
of the inefficiency of feed pumps of the high-speed order. The 
author asks why the steam end of a feed pump is so much larger 
than the water end, which is in communication with the same 
boiler. Ifthe steam end is larger, it should be because the steam 
is worked expansively, but the author evidently thinks it is larger 
mainly because there is so very much friction to overcome. 
American direct-steam pumps had steam ends three and four 
times as large as the water ends, and none was less than 24 times во 
large, while no British Weir pump had a ratio more than 1:9, the 
inference being that the better work put into the British pump was 
responsible for its running with about half the steam of the 
American proportioned pumps. The rest period of even a duplex 
pump will usually bring the terminal steam pressure up to boiler 
pressure. The author finds packings to be the greatest source of 
inefficiency, and this effect is multiplied in the quick running 
pumps, and helps towards giving the Weir pump its big lead in 
economy. Friction is proportional to the surface swept by the 
piston, whereas the water discharge is proportional to the volume 
generated. 

Then slip is a serious factor in lowering efficiency at low speeds, 
and the larger pumps bave lesa slip. The water velocity in the 
suction pipe is a cause of loss, though the author appears to realise 
that the column of water need not necessarily stand still at any time, 
for it will continue to move into and through the pump so long аз 
its momentum enables it to flow against the pressure. 

Undoubtedly, however, direct-acting pumps do run away from 
their water. The piston of the pump simply creates a vacuum, and 
will work in jerks until its steam supply is throttled to stop this 
action. The author advises an air vessel on the suction side for the 

urpose of maintaining а steady supply, especially with hot feed. 
Finally, he apologises for omitting reference to the crankshaft and 
fly-wheel type of pump, which enables eteam to be employed 
expansively, and, therefore, at better economy. 


. Nottingham Electrical Engineers.—The ninth annual 
meeting of the Nottingham Guild of Mechanical and Electrical 
Engineers was held at the Rose of England" on 11th inst. The 


secretary, Mr. F. W. Taylor, read the annual report, showing the ` 


guild to be in а prosperous condition, and gave a survey of the 
outings during the summer vacation. 


Faraday Society.—It has been decided to publish the 
Transactions a8 & quarterly publication, instead of including them 
in the Electro-Chemist and Mctallurgist, and the first volume is 
expected to appear at this end of this year. 


Glasgow Technical College Scientifi¢ Soclety.— The 
opening meeting of the session was held on 15th inst. at 38, Bath 
Street, when Mr. В. D. Munro delivered his presidential address. 


British Steelmakers. — A conference of North of 
England and West of Scotland steelmakers was held at Newcastle 
on Tuesday to consider proposals for working arrangements to pre- 
vent the present cutting of prices in steel plates and angles. Both 
sections of manufacturers complain of underselling. It is under- 
stood, says the Times, that some mutual working arrangement will 
be agreed upon whereby a ruinous war of rates may be avoided in 
future. | 


Victoria Falls (S.A.).—A plot has been discovered 
at the Victoria Falls to destroy the electric carrier which 
conveys material for the bridge across the gorge. A Cape boy was 
bribed to place dynamite in position, but confessed. His con- 
federates—two disaffected foreign employés—will be deported. 


The Glasgow International Exhibition.—It is stated 
that after all claims are met there will be a surplus of £38,000, 
which is to be devoted to the furtherance of art. 


Electrical Mining Machinery.—Messrs. Scott and 
Mountain, Ltd., of Newcastle-on-Tyne, have-just secured a contract 
from the Alquife Mines ала Railway Co., for a complete electrical 
plant for theirmines in the South of Spain, and the installation is 
of considerable interest, because water power is being used. The 
Alquife Mining Co. have secured the water rights of the Rio 
Alcazer, and from this river they are able to get under the worst 
. conditions from 300 to 400 н.р. with a fall of 280 ft. The elec- 
trical plant consists of a 300-н.р. double Pelton wheel, with a 
special form of governor, the turbine being fitted with a heavy fly- 
wheel and directly coupled to one of Mesers. Scott & Mountain's 
three-phase alternating-current generators of 250-Kw. capacity. 
This generator delivers three-phase current at a pressure of 500 
volts to a transformer where it is transformed to 5,500 volte, and 
conveyed from the power station to the mine, a distance of nearly 
10,000 yards, by bare overhead wircs. At the mine, the current is 
again transformed down to 500 volts by means of step-down trans- 
formers for the power motors, and to 250 volts for the lighting of 
the private houses, workshops, and offices. At the mine, there will 
be installed two motors of 100 н.р. each for driving the briquetting 
machinery, and six 15-н.р. motors for driving the elevators, &c., 
also nine б-н.Р. motors for driving the feeding gear from the kilns, 
hoists, workshops, &c. About 275 incandescent lamps will also be 
installed throughout the workshops, offices, &c. 


Appointments Vacant.— Lecturer in Electricity and 
Physica at the Birmingham Municipal Technical School (£140) ; 
chief assistant electrical engineer for Farnworth U.D.C. (£120). 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
ErLEOTBRICAL ReviEw posted as to their movements. 


Central Station Engineers.— The Perth T.C. has 
granted Mr. J. LAMBERT an increase of £25, making his salary £280 
per annum. | 

Mr. E. J. Јекнімав, of the Bt. Pancras B.C. Electricity Depart- 
ment Staff, on leaving to take up a position at Marylebone, has been 
presented by Mr. 8. W. Baynes, on behalf of the staff, with a hand- 
some inlaid music cabinet. | 

The Poplar B.C. has accepted with regret the resignation of Mr. 
P. N. HooPzB, electrical engineer and manager, and has acceded to 
his application for a testimonial under seal. Advertisements are to 
be issued iuviting рон for the vacant position. The com- 
mencing salary has been fixed at £400 a year. 

On the occasion of his leaving the Barton-on-Trent Corporation 
Electricity Department to take up another position elsewhere, 
Mr. G. F. L. ALEXANDER was recently presented by the staff and 
employés with an oak smoking cabinet of handsome design. Mr. 
T. Hall, who succeeds him, made the presentation. 

Mr. Wx. Dosson, chief assistant engineer at the Amberley Road 
Works of the Metropolitan Electric Supply Oo., Ltd., has resigned 
in order to take up a position on the staff of the British Westinghouse 
Company. 

Tramway Officials —A meeting of the Newcastle-on- 
Tyne Tramways Committee was held on 13th inst., at which a letter 
was read from Mr. A. E. L RossiaNor, general manager, resigning 
his position, the letter being dated September 8th, the day upon 
which he sent a telegram intimating his intention of doing so. 
Mr. Le Rossignol, who was present at the Committee meeting, ex- 
pressed his wish that his duties should cease upon the City Council 
accepting the resignation. The Committee decided to recommend 
that Mr. Le Rossignol’s salary should be paid to December 8th, the 
date upon which the notice terminates. 


General.— Mr. A. S. E. ACKERMANN, A. O. G. I., A. M. I. O. E., 
has moved into larger offices at 25, Victoria Street, Westminster. 

The King has granted unto Mr. Vernon Налвоосвт, Professor of 
Engineering at University Oollege, London, Royal licence and 
authority that he may accept and wear the Comthur Cross of the 
Imperial Order of Franz-Josef, conferred upon him by His Imperial 
Majesty the Emperor of Austria, King of Hungary, in recognition 
of valuable services rendered by him to His Imperial Majesty. 


Obituary.—It is with feelings of deep regret that we 
place on record the death of an old fr.end, in the person of Mr. 
DESMOND GEBALD MANNERS FITZGERALD, which occurred on Sunday, 
October 9th, at Stanhope, Ashenden, Clare. Mr. Fitzgerald had 
seen very long service in connection With electrical science, and he 
was so impressed with the great future that wasin store for elec- 
tricity, that between 40 and 50 years ago he relinquished a position 
which he had held under the War Office in order to establish an 
electrical paper. But the time was not then ripe for such a venture, 
and his Electrician only lived for about 23 zeam, as it came to an 
end in 1864. But he deserves full honour for the pioneering part 
played by him in a matter in which he was in advance of the times. 
He wasa valued contributor to the ELEOTRICAL Review until a few 
years ago, especially on sub‘ects relating to secondary batteries and 
electro-chemistry. His more important inventions included 
lithanode, and in his electro-chemical work, he seems to have over 
and over again been fated to strike upon discoveries which were to 


bring greater monetary gain.to others than he himself would derive 


therefrom. But this, unfortunately, has been the fateof too many 
valued workers in the fields of scientific research. Mr. Fitzgerald 
was 70 years of age at the time of his death, and of late years had 
not, perhaps, been able to display so prominent an activity in 
electrical matters as was once the case, but he will be missed by 
many who knew him and valued his acquaintance as we ourselves did. 


NEW COMPANIES REGISTERED. 


Muirhead & Co., Ltd. (82, 270).— This company was registered 
on October 12th, with a capital of £50,000 in £10 shares, to acquire & he business 
carried on at Elmers End, Kent, under the style of Muirhead & Co., to adopt 
an agreement with A. Muirhead and F. L. Muirhead, and to carry on the busi- 
ness of electrical, mechanical and telegraphic engineers and contractors, engine 
builders, boiler makers, electricians, manufacturers of and dealers in dynamos, 
telegrapbic instruments, wires, cables, insulators and any apparatus aod things 
required in connection with the generation, distribution, supply, regulation, 
accumulation and employment of „ beat, steam or other power, iron, 
brass and metal founders, launch and ship builders, machinists, fitters, mill - 
wrights, tube makers, iron and steel converters, smiths, metallurgists, &c. The 
first subscribers (each with one share) are:—A. Muirhead, D. Sc., F. R. S., The 
Lodge, Shortlands, Kent; H. J. Muirhead, Fairfield, Hythe, Kent, gentleman; 
F. L. Muirhead, M.A., LL.B., Downe Lodge, Downe, Kent, barrister; Mrs. 
M. E. Muirhead, The Lodge, Shortlands, Kent; Mrs. G. J. Moirhead. Fairfield, 
Hythe, Kent; Mra. E. E. Muirhcad, Downe Lodge, Downe, Kent; and а. J. B. 
Porter, 2, Wardrobe Place, Doctors’ Commons, E.C. No initial public issue, 
The number of directors is not to be less than three nor more than seven: the 
first are A. Muirhead, H. J. Muirhead and F. L. Muirhead ; qualification, £500; 
remuneration as fixed by the coinpany. 


Weston, Clevedon and Portishead Docks Railway Co., Ltd. 
(82,276).— This company was registered on October 12th, with & oapital of 
£120,000 in £1 shares, to carry on the business of railway and tramway pro- 
prietors, carriers of passengers and goods by land and water, constructors and 
workers of underground, surface or overhead railways and tramways, whether 
to be operated by steam, electrical, animal or other power, owncrs of power 
stations and other works in connection therewith, suppliers of electricity, con- 
electrical undertakings, 
o first subscribers (each 


tractors for public and private worke, inoludin 
financiers, merchants, company promoters, &0. 
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with one share) are :— F. G. Dawson, 128, Cannon Street, E.O., shipping agent: 
C. F. S. Wright, 7, Kensington Park Road, W., gentleman; J. F. R. Daniel, 
Fircliff, Portishead, general railway manager; C. G. Penney, 70, Bishopsgate 
Street, E. C., mineral broker; W. Walker, 17, Fenchurch Street, E. C., 
accountant; E. A. Gedge, 22, Esmond Gardens, Bedford Park, W., merchant’; 
and F. Cluff, Norton House, High Stone, Leytonstone, N.E., clerk. No initial 
public issue. The number of directors is not to be less than two nor more 
than six; the signatories are to appoint the first; qualification, £100; 
remuneration, per annum for the chairman and £150 each for the others, 
except managing director. 


аттанат сонс 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


в General Electric Co., Ltd. (67,307).—Thi8 company's annual 
return was filed on August 24th, when 25,000 preference and 30,180 ordinary 
shares had been taken up out of a nominal capital of £400,000 in 40,000 prefer- 
ence and 40,000 ordinary shares of £10 each; £10 per share has been called up 
on 18,000 preference and 5,180 ordinary shares, resulting in the receipt of 
£281,800 ; £820,000 is considered as paid on 7,000 preference and 25,000 ordinary. 
Mortgages and charges: £200,000. 


e Electrolytic Alkali Co., Ltd. (64,360).—Issue on September 
шп of £10,850 debentures, part of series created July 9tb, 1904, to secure 

50,000, charged on the company $ undertaking and property for the time being, 
including uncalled capital, Trustees: Liverpool Mortgage Insurance Co., Ltd., 
6, Castle Street, Liverpool. 


Conduit and Insulation Co., Ltd. (50,527).—This company’s 
annual return, made up to September sth, has been filed. 88,878 shares have 
been taken up ont of a nominal capital of £40,000 in £1 shares. £1 per share 
has been called up on £15,878, and £16,878 has been received, including £7 paid 
on 7 forfeited shares. 18,000 shares are considered as fully paid. Mortgages and 


charges: Nil. 
————— сш» TE 


CITY NOTES. 


- 


Edison & Swan United Electrie Light Co. (Limited 


and Reduced). 


Tuu twenty-first ordinary general meeting of the shareholders of 
this company was beld on Monday at Winchester House, Mr. 
Henry Wolfenden in the chair. 

The Cuamwan, in proposing the adoption of the report, said that 
the shareholders would remember that in the concluding part of 
his speech at the last meeting he remarked that the company was 
making steady progress He thought he might fairly claim that 
the statement Һе then made bad so far been justified. Their sales 
and earnings this year, when compared with those of the previous 

ear, showed an increase. The quality of their manufactures and 
he expenses were alike favourable, and their financial position con- 
tinued to improve. They had still, however, to contend with an 
epposition, which was very active, but they were quite prepared to 
meet it; and tbe confidence of the board in the future of the com- 
y's business remained unabated. The balance brought into the 
8 from the profit and loss account was £42,603, which was an 
Increase on the previous year's figures of £11,768, but he trusted 
that no one would assume that that was the result of higher selling 
„ On the contrary, they had to recognise the tendency of the 
times. The stocks had been priced in their usual conservative 
manner. After making provision for the debenture interest, 
amounting to £18,760, they had appropriated 45, 000 to depre- 
Giation on their freehold and leasehold property. This was 
much more than they bad set aside for a similar purpose 
in previous years, but the feeling of the directors was that manu- 
facturing premises, qua manufacturing premises, necessarily depre- 
ciated, and that sufficient attention had not been given to that 
subject in the past. In what they had done they did not attempt 
to offer any opinion as to the value of the property, nor must it be 
assumed that the sum which bad been written off for depreciation 
was intended to be tuated each succeeding year. They had 
also placed £5,000 to depreciation of plant, which was at the rate 
of about 64 per cent. upon the sum at which it stood in the com- 
y's books at the beginning of the year, and they had also written 
1,000 off the tools account. Their stocks had been depreciated by 
£1,442, which represented more or less the depreciation which was 
continually going on in such & business as theirs, and in addition 
they bad also put aside the usual £1,000 for future stock deprecia- 
tion. The reserve created for this purpose had now reached the 
eum of £3,488, and must be regarded simply in the nature of an 
insurance fund. They had reserved £1,598 for bad and doubtful 
debts, which was & sum well in excess of any loss incurred dnring 
the year on that account. The net result of the year's trading, 
after making all the provisions to which he had referred, was a 
credit balance of £8,891, which would have been available for 
dividend in the ordinary course of things. Passing to the balance 
Bheet, they would see that the cost of establishing the business, the 
goodwill, &c., remained at the same figures as before. The debt 
owing tothe company by the Altrincham Co. had been reduced by 
£1,466 ; that was to say, that during the year that company had paid 
them in cash not only the interest on their debenture debt and on 
the amount they owed to them on open account, but also a 
further sum of £1,466 in reduction of their indebtedness to the 
company. Further, he might add that the goods which they 
supplied to that company were regularly paid for. Doubtless they 
bad noticed the auditoxs’ note with regard to the method of the 
Girectors in dealing with the interest accrued during the year on the 
debt of the Altrincham Co., but he ventured to say that the board 
were acting in a perfectly correct manner. The directors had no 
reason to assume that the debt of the Altrincham Co. was not good, 


but, on the contrary, every indication pointed to its being gradually 
paid off with interest. They also looked forward to receiving in time 
a reasonable return on the share capital invested in that company. 
Tbeir freehold and leasehold property, standing at £82,101, was 
reduced not only by the writing off of £5,000 for depreciation, but 
also by a further sum of £2,140, which had been reserved for 
redemption of leases. Stocks and plant, which amounted together 
to £234,091, showed a reduction of £11,423, while sundry debtors, 
£47,003, showed an increase on last year’s figures of about £470. This 
increase was fully accounted for by the fact that the company were 
doing a larger turnover. Investments at cost and loans on security 
£26,857, compared with £7,000 last year, and the whole of that 
amount was easily realisable at short notice. Taking the other side 


-of the balance-sheet, sundry creditors and credit balances which 


stood at £16,974, showed a reduction of £9,129, as compared with 
1903, and a reduction of no less than £29,071 when compared with 
1902. The resolution which the shareholders in May last passed, 
sanctioning the writing down of capital, was confirmed by the 


Court on July 26th, and its effect was shown in the present balance- 


sheet, where the В” share capital appeared as £58,910, instead of 
£117,820. The amount cancelled, however, did not suffice to 
extinguish the debit balance brought forward by £3,589, and this 
amount, therefore, fell to be deducted from the credit balance 
brought from net revenue account, thus leaving £5,302 to be carried 
forward to the credit of the current year. As to the future, 
speaking of the trade of the country generally, the symptoms 
seemed to point to an improvement rather than to 
a falling off, and should such an improvement come about, the 
company would doubtless participate in it. Apart, however, from 
this general improvement, the directors recognised that what they 
had to do was to go on steadily perfecting the organisation and 
resources of the company, to avail themselves of all improvements 
and discoveries, and produce and sell only the best lamps and the 
best articles at reasonable prices. 

Mr. E. B. ErLicE-CLARE seconded the motion, and it was carried, 


The Underground Electrie Railways Co. of London. 


THE second annual general meeting of the shareholders of this com- 
pany was held on Tuesday at Hamilton House, Victoria Embank- 
ment, Mr. C. T. Yerkes in the chair. 

In proposing the adoption of the report, the CHAIRMAN said there 
were a few matters contained therein on which he would like to 
offer a few remarks. First, as to the power house, which they 
would see by the report was very nearly finished. The capacity of 
that power house was more than sufficient to give power to all the 
company's which were to take power from it. The District Rail- 
way, the Great Northern, Piccadilly and Brompton Railway, the 
Charing Cross, Euston and Hampstead Railway and the Baker 
Street and Waterloo Railway Co.'s were all compelled, under terms 
of agreements, to take their power from them. "That ensured them 
selling all the power they made, and at the same time it gave 
those companies their power at а very much lower cost 
than would be the case if they had their own power houses, 
аз, by concentration, they were able to manufacture power 
much cheaper. The electrification of tbe District Railway 
was getting on very nicely. ‘They had been kept back somewhat 
by the manufacturers of material, and they would be delayed a little 
by their car-builders, апа while they expected to get trains on the 
road at the commencement of the year, all the road would not be 
running at that time. It must be understood that it was impossible 
to take steam trains off one night and commence with electric trains 
the next morning. It must be done gradually for several reasons, 
the chief being that the men were not educated, and that the 
signals could not be worked properly, and therefore it would not be 
tafe to do it suddenly. The Baker Street and Waterloo Railway 
was progressing rapidly, although they would be a little late on 
account of the laying of the permanent way, and also through the 
building of the street stations, but they hoped the delay would not 
be much. The Great Northern, Piccadilly and Brompton, and the 
Charing Crocs, Euston and Hampstead were going on very well, and 
as fast as they could expect. The London United trams, in which 
the company had a controlling interest, were doing а very good 
business indeed. They were doing a constantly improving busi- 
ness, and while they thought proper to reduce the dividend at the 
last meeting, yet they were in hopes that the receipts of the com- 
pany, and also the decrease in the expenses, would be such that 
they would be able before long to return to the 8 per cent. dividend 
on the ordinary shares. 

Lord FARRER seconded the motion. 

Mr. WALFORD aeked which part of the District Railway it was 
proposed to have electric trains on first—the inner circle, or some 
of the outlying lines ? 

The CHAIBMAN replied that in all probability the first electric 
trains would be run between Ealing and the Mansion House. On 
the general question as to whetber electrical working was going to 
be very much more economical than working by steam, he had not 
the slightest doubt. If precedents were anything to guide 
them, they were going to be run very much cheaper. He 
understood that in the Times of that day there was an article 
dealing with a railway in New York, and pointing out the difference 
in cost between when it was worked by steam, and when it wss 
worked by electricity, and it showed that the latter was much 
cheaper. In the first place, they were enabled to operate moie 
cheaply; in the second place, they operated a great many more 
trains, and in the third place, it was much more comfortable. He 
could not conceive anything more uncomfortable than the present 
District Railway, and he hoped that when it was electrified it would 
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be a pleasure for the public to travel by it, instead of a pain, as at 
present. 

The report was adopted. 

The CHarBRMAN,'in proposing a resolution giving the directors 
power to raise £850,000 on the security of the power house, said 
that the amount already authorised was eight millions. They found 
that that would leave them a little short, and, therefore, they pro- 
posed that they should have power to borrow an additional £850,000. 

Lord FARRER seconded the motion, and it was carried. 


The Monte Video Telephone Co. 


Tun directors’ report, to be presented at the meeting to be held at 
Winchester House on Wednesday, October 26th, reads :— 

The directors herewith present the audited statement of accounts for the year 
ending July Sist last, showing a net profit for that period of £18,527 after pro- 
viding for all working expenses in Monte Video and London. To this amount 
should be added the sum of £1,784 brought forward from last year, leaving an avail- 
able balance of £15,811. After putting aside £2,000to a reserve for renewal of plan 
and transferring the sum of £5,000 to reserve fund, the directors recommen 
payment of the full dividend at the rate of 5 per cent. per annum upon the 
preference share capital, and of а dividend &t the rate of 8 per cent. per annum 
upon the ordinary share capital, leaving & balance of £1,806 to carried 
forward. During the recent civil war, telephonic communication in the pro- 
vincial districts of Uruguay was much interrupted. 'The number of sub- 
scribers and the revenue therefrom in Monte Video continued to improve. 


Richardsons, Westgarth & Co.—The report for the 
year ended August 25th last, to be submitted at the meeting at 
Hartlepool on the 31st inst., shows profits (after maintaining build- 
ings and machinery at a cost of £18,221), amounting to £74,503. 
To this has to be added the balance brought forward from the year 
to August 25th, 1903, £17,382, together £91,885. The directors 
recommend a dividend on the ordinary shares for the half-year 
ended August 25th, 1904, at the rate of 6 per cent. per annum, 
making 6 per cent. for the year. There has been set aside for 
depreciation £15,000, and carried forward £16,635. The directors 
are of opinion that, considering the continued depression in all 
trades connected with engineering, the results are satisfactory. 


Electrolytic Alkali Co.—The report for the past year 
states that, after allowing for expenditure on maintenance of build- 
ings, plant and machinery, and for depreciation, the net profit 
amounts to £521; this, with £852 from previous year, is carried 
forward. The process is working well, but great depression exista 
in the market for bleaching powder. 


The Siam Electricity Co.—At the eleventh ordinary 
meeting held a few weeks ago at Bangkok, the report and accounts 
for the half-year ended June last were submitted. The gross 
profits for the year were 364,510.21 ticals; amount set aside for 
depreciation, 96,302 86 ; interest, 26,825.55; bad debts written off, 
1,875.47; leaving a profit of 239,506 33 ticals, which, together with 
balance for last half year of 129,717.53, make a total at the dispositíon 
of the company of 569,223.86 ticals. The sum set aside to redemp- 
tion was 6,000.00, and a dividend for the half year of 6 per cent. 
(10 82 ticals per share) was declared, the balance 200,923.86 ticals 
being carried forward. Thechairman, Mr. A. Westenholz, stated that 
during the half-year in question, a half million car-miles had been 
run through the (crowded, streete}without a single accident. An 
increase in rolling stock is anticipated. | 


Globe Telegraph and Trust Co.— The directors have 
declared a dividend,of 2s. each on the ordinary shares. | 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— 


Metropolitan Railway.—4£8,611,558 84 per cent. preference stock; £1,110,716 
84 per cent. “ А” preference stock; £8,601,278 84 per cent. debenture stock: and 
£335,214 84 per cent. “A” debenture stock, in lieu of the preference and 
debenture stocks now quoted. 


Callender's Cable and Construction Со. — The 
directors have decided to pay an interim dividend of 5s. per 
share, being at the rate of 10 per cent. per annum, on the ordinary 
shares of the company. The ordinary share register will be closed 
from the 20th to 3186 inst, both days inclusive. Sir J. Fortescue 
Flannery, M. P., has been elected a director of this company in 
place of Lieut.-Col. G. A. Elliot (deceased). 


Oriental Telephone and Electric Co. — The 
directors have declared an interim dividend of 3 per cent. on the 
G per cent. cum. pref. shares for the current year, also an interim 
dividend of 3 per cent. on the ordinary shares for the year. 


Western Telegraph Co.—After placing £22,000 to 
general reserve, and £18,000 to maintenance ships’ reserve fund, 
the directors recommend a final dividend of 3s. per share, making a 
total dividend of 6 per cent. for the year ended Jane 30th, 1904, 
and a bonus of 2s. per share. 


The South London Electric Supply Corporation.— 
The company reports having sold during the first nine months of 
the current year 6,590,572 units, as against 2,788,400 unite for the 
corresponding period of last year, showing a gross revenue of £51 009, 
as against £27,065. 1 


STOCKS AND SHARES. 


Wednesday Evening, 
WHEREaS the markets of the Stock Exchange have, as a whole, 
undergone а certain reaction after their substantial rise, the elec- 
trical departments continue to maintain their vigour, and there is 


little set-back in any of the sections that come under our notice 
here. Investors as well as speculators have been taking profite, 
and although business remains fairly satisfactory, it ís not of the 
kind—for the moment—that encourages higher levels. Money is 
still plentifal enough, and no doubt we shall soon be hearing that 
it is a drug in the market." The several new 1 of gilt-edged 
character which are said to be on the point of appearance will fnd 
a ready-made demand for stock offered upon reasonable terms. 

The County of London Electric Lighting Co. is offering its pro- 
prietors the £150,000 Second Debenture stock that constitutes the 
balance of the stock which was authorised but not issued. Par is 
the price asked, and since the stock is underwritten, its acceptance 
by the shareholdeys does not make any great difference to the 
company. The underwriters receive a commission which, if not 
‘excessive, forms a fairly substantial reward for the part they play. 
County First Debenture has been raised a point to 1073, while the 
Second Debenture—with which the new issue will rank in due 
course—stands atabout 103. There is small risk in taking the stock, 
the security being good. At 12 the company's Preference shares 


show a 4 improvement. City Lights improved to 107, and the 


company’s First Debenture shows a rise of 2 at 124 middle. 
Edmundson's Preference at 6} have risen }, and are now in line 
with the Ordinary shares as regards price. London Electric Pre- 
ference hardened 34 to 52, and Metropolitan Preference are } batter 
at 58; but St. James's lost 10s., and are back to 144. Curiously, 
the Deteature stock is 1 down at 974, and so is Central Ele :tzic 
4 per cent. Debenture at 1074. South Metropolitan 4j per cent. 
Debenture advanced a point. An evening paper justly draws 
attention to the good yields offered by the best-class Electric 


Lighting Shares, and quotes the coming of winter asa pos. ible 


reason for further attention being paid to this market by the 
investor. g 
Electric Railway stocks are decidedly good. Central London 
Ordinary rose 2, and is now 904, the other issues remaining un- 
changed. The Ordinary and Deferred offer the best всорз for 
improvement. Metropolitan Consolidated has at length reached 
the round century, although the Surplus Lands stock keeps at 76, 


. Districts are better at 43, and there has been further inquiry for 


Great Northern and City Preferred shares at 53. City and South 
London is still about 48, and Waterloo and City at 874 contiaues 
neglected. . 

Of the traction securities, a feature is the strength of Metro- 
politan Electric 44 per cent. Debenture stock, now up to 102. 
Expert authority assures us that the line is doing much better than 
ite most sanguine supporters expected at the start. The Prefer е1 
shares at }5, and the Deferred at бв. have not begun to move yet. 
Anglo-Argentine Ordinary are only z under7, and Auckland Debenture 
has firmed up to 1044. А halt in Buenos Ayres and Belgrano sha e: 
leaves the Ordinary" at 315, while City of Buenos Ayres shares are 
105. This compauy’s 6 per cent. Debenture stock is quoted at 1423, 
and we understand that it will be exchanged for the new 4 per 
cent. Debenture stock in the Anglo-Argentine Co. as early as 
possible in the new year. For £100 6 per cent. Debenture, holders 
will, of course, receive £150 of the new Fours, giving the same 
retarn on the nominal value. British Electric Tractions are quiet 
at 70. Perhaps the attention now being paid to economy in the 
company’s working may account for some of the recent buying in 


the hope tbat the saving may influence the dividends. 


Mention having been made on two recent occasions in these 
columns of the South Wales Electrical Power Distribution Co., it may 
be added that the 5 per cent. Debenture stock bas jumped 4 pointe to 
104, with none offering either in the London or the West of England 
Stock Exchanges. The shares are 8,5; bid, and were done at 83 the 
other day. The next move in this direction will, perhaps, take the 
shape of an important new company of similar type for operating 
in one of the most extensive coalfields in the North of England. 

Several of the well-known Telegraph stocks and shares that were 
ex dividend last account day, have recovered all, or most, of the 
deductions. The Eastern group is firm, in contrast to the dulness of 
Anglo-American Telegraph stocks, where the dividend declaration 
still exercises а depressing effect. Bubmarines are а good market, 
along with American Railroad shares, and Direct United Btates 
shares are the dividend of 3s. better. Globe Telegraph and Trust 
were unaltered upon the declaration of 3. and 2s. dividends upon 
the Preference and Ordinary shares repectively. 

Amongst Telephone issues, National Preferred added 2 to 107, 
upon support from the provinces. It is suggested tbat the next 
dividend will be raised, and the negotiations with the Government 
are said to be steadily progressing. United River Plate Telephone 
at 64 are sharing in the pronounced strength of all shares connected 
with the Argentine. Monte Video at 10s. are not unaffected by 
the appearance of a fairly encouraging report. Now that the revolu- 
tion is over, things Uruguayan should settle down for а month or 
two, until the next rebellion comes along. 

Miscellaneous descriptions have rises to display in both the 
Edison and Swan Debenture stocks. The 4 per cent. is up 1 at 
80$, and the Second advanced 2 to 811. Henley’s at 11 carry the 
interim dividend of 5s. per share just announced. | 
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H- 6 
6 
101 —104 
ий» 
= 1 
04 — 97 
70 — 15 
St 
101 —106 
— 90 
100 —102 
79 — 8l 
47 — 49 
là— 3 
90 — 96 
1— 2 
77 — 82 
" — ыі ха 
2— 3 
pie 
91 — 96 xd 
104 - 14 
107 n 
19 — 20 
99 —102 xd 
32 
10 — 104 
85 — 88 
101 —104 
t6 — 89 


rat 
— 9 
04 — 98 

93— ) 
104 — 1 
116 —118 
94 — y7 

H- 6 

— 6 
101 —101 
"yu 

i- 1 

1 — 14 
98 — 96 
"HI 16 

2 — f 
102 —105 
89 — 92 
100 —102 
79) — 81 
41 — 49 

1— 3 
90 — 95 

$ — 

1 — 27 
78 — 88 
19 — 84 

la— 13 

9 — 04 
ЕЧ 
91 — 96 
103—114 
108 —111 
19 — 20 
99 —102 
83— B 
10 — 103 

— B9 
101 —104 
— 99 


1 Quotations on Liverpool Stock Exchange, 


1 Uniess otherwise stated all shares are fully paid. 


* From Manchester Share List. 
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SHARE LIST OF ELECTRICAL ( COMPANIES (ontinuss).— ELECTRICITY SUPPLY COMPANIES. 


чы НАМЕ, 

90,000 | Brompton & Kensington тео Light Sup., Ord., 1 to 30,000 „ 
20,000 Do. 19 Саш, Рге!, es 
960,000 | Central Electric d Berana % Quar. Deb. ок: РЕ è ae 
60,000 | Charing Cross and шо Supply " 93 - 
70,000 o. cum. Pref, T 
20600 Do. do. " Qin © City Undertaking ” b Oum. Pret. ša 
350,000 Do. do. 1% Deb, Stock Red. $5 T is 
44,486 Chelsea Electricity Supply, Ord e ss ee 
160,000 Do. do. % Deb. Stock Red. és vs 
10,596 City of 8 Bleotrio си Ота. 40 ,001—110,596 ` A si 
40,000 6 1 to 40,000 озы 

600,000 К Deb Btock, i Borip. (as: at 115) all paid .. ae . 
800,000 Do. 44% Ind Deb. Stock, Prov. Serie, all paid . Pa 
40,000 | County of London Шошо Lighting; Ord 000 : vs ii 
30,000 Do. 6 % Pref., 40,001— 80,000. : 
400,0001 Do. 385 147 Deb. Stock . ee оо LA J 
250,000 Do. do. 2nd Deb. Stock ee ee eos ee 
70,000 | Edmundson's Electric Corporation, Ord. Shares А ee ve 
70,000 Do. " 6 95 Cum. Pref. .. ss 
300,000: Do. Ist Mort, Deb. Stock is 
21,000 апд Enighiabriäge El o Ота. S 
90, do. 4% Debenture Sto 
110,000 | London Blectrio op Corporation, Limited, Ord. .. a és 

49, Do. o. 6 96 Pret. 

950,000: Do. do. 4 96 1st Mort. Deb. Stock Red 

100,000 мекоро ап есігі Supply, 1 to 100,000 . . 
71,106 do. . 4496 Cum. Pref. 17,10, &8 paid vs 
Do. до. 95 1st Mort. Deb. Stock ET we 
Do. Mort. Deb. Stock Red .. «э 
10,69 | Notting Hill Blectrio oP ighting os M E 
59,C00 Do. do. 4°/, 1st Mort. Deb. "^ m T 
40,0 | S$. James’ and Pall Mall Electric Light, о КУ .. 
90,000 Do. 8 do. US Dab Pref, 90,081 to 40,080 
150,000 Do. do. Stock Red  .. 
19,000 | Smithfield Marketa Bote Supply, Ord. "e 
50,000 Do. do. 4 % Deb. Stock ET ax 
65,000 | South London Blectricity EAD ly. Ота. x “> 
100,000 | South Metropolitan Electrio Light and Power (c Ord. es d 
50,000 (Late Blackheath and Greenwich Pret. .. T 
100,000 Dist. E. L. Co.) 18 1st Deb. Stock 
000 Urban Electric Bupply, Ord. ee ee os ee ee 
80,000 Do. do. 6 95 Oum. Pref. А КР 

200,000 Do. do. 44%, let Mort. Deb. Stock Red 9 8 $ 
110,000 | Westminster тасш Supply, Ord. as МА ee T 
98,141 Do. 6 95 Cum. Pref. .. M s% x 


ы sea to Founders Bhares. 


MARKET QUOTATIONS, Wednesday, October 19th. 


per сті. 


а Acid, N vs sa 
а T Nitrio .. oe ee ee per owt, 
а p» Oxalic.. eo ee eo per owt, 
а [I] . eo oe ee per owt, 
a Ammoniac, Bal ee рег сті, 
« Ammonia, Muriate (crystal) „„ рег ton 
а Bl » er oo ео ee Ld 
@ pow ee oe oe 
в Bisulphide of Carbon... ee рег ton 
а Borax. <a өө T par ton 
3 we oe .. per gal, 
a „ €( 96) .. oe .. per gal. 
в Sulphate .. oe ee per ton 
а Nitrate os ee .. рег ton 
a „ White Sugar ee e. рег ton 
a „ Peroxide... ee ee рег ton 
а Methylated Spirit .. ss per gal, 
а Polah, Bichromate a 160 O). per gal 
a Potash casks .. per lb. 
а — (5/0095) ee per ton 
А аы Y ee per owt, 
a Sulphate of Magnesia us ee рег ton 
а Sulpbur, Sublimed Flowers .. per ton 
a й ем ered T per ton 
а ee per ton 
a Boda. Se (тын w e. рег ton 
а „ Crystals ee ee ee per ton 
« „ Bichromate, casks.. ee per lb, 
METALS. &o. 
b Aluminium Ingots, in ton lots .. per ton 
b " Wire, in ton lots. рег ton 
b n Sheet, in ton lots .. per ton 
b Babbitt’s metal ingots... .. рег ton 
с Brass (rolled metal S to 12") basis per lb. 
с [Ti Tube ed) ee ee per lb. 
e n » (solid drawn).. per Ib, 
е Wire, B.. эе эе per lb. 
2 Copper Tubes (brased) .. .. per lb. 
(solid drawn) .. per lb 
Copper Bare (bent nelected .. per ton 


Latest 
Price. 


Week's 


Inc. or Dec. 


inc. 
ee 


t Unless osharwibe 180 sil shares are fully shares are fully paid, 


METALS. &o. (sontinwed), 
g Copper Sheet “a oe .. per ton 
e Rod. per ton 
6 " (Electrolytio) Bars o .. рег ton 
e T! .. per ton 
в ” rT) . ton 
в " H.C, Wire per Ib. 
/ Ebonite Rod " Vs “© Ib. 
f 5 Sheet " .. per lb. 
n German Bilver wires ee per lb, 
h Gutta-percha fine .. eo oe per lb. 
А India-rubber, Para fine . per lb. 
$ Iron, Charooal Sheets .. рег ton 
(un Pig (Cleveland warrants) per ton 
(„ Forgin „5 per ton 
$ «4 ink .. рег ton 
€ ss Wire, galvanised No. 8 per ton 
g Lead, English Ingo per ton 
8 7 " Bheet ee ee рег ton 
m Manganin Wire No. 98 .. per lb. 
g Merc 4 ^ per bot, 
d Mica (in original cases) small... per Ib, 
r „ " з medium эш па 
Ш , , „+ 
P. or Bronse, piain ын per Ib. 
P " rolled bers per lb. 
" n»n Sirip&sheet$ per lb, 
o Platinum .. as .. рег ов. 
e Silicium Bronze Wire .. per Ib, 
$ Steel, Magnet, acc'd'g to desc p n per ton 
‘ 97 » bars ее ее 
g Tin, Block . per ton 
Д » Foil .. . per lb. 
» Wire, Nos. 1 10 16 per lb. 
$ White Anti-friction Metals— 
“White Ant” brand per ton 
j Yarns, 2/10s Grey Cotton, on spa per lb. 
j » 6lea, Flax. .. per lb. 
їі „ d ply 10 lbs. Russian .. per lb 
4 y 10 lbs. Russian, single. per lb. 
j 80 Ibe. Jute rove per ton 
k Zinc. 8h’ AVe MOSEN bn. ) rer ton 


Stock Closing Uiosiag 
Dividends for the tati Quotati 
Share, | _last three years Der. Jam. Dot 19th. 
1 80 "E 11 103 — 11 10— 1 
5 us ee és 10 1 1 1 
198 o% 10 & ay, T RET) 106 = 
6 ee ee ae 51— 54 i 53 
5 es ве we 4 5 * 5 
б ee ee ee i 6 b 
im 5 . 5 * 5 * en T'o 106 zni 
„ 2 — 14 
ee ee ae ee 120 —125 192 —196 
10 eo ee ee 114— 19 11 — 194 
ee ee ee ee —ї 06 —109 
ee eo oe oe 6 — et 
100 ee ee es 105 06 106 —108 
5 |10% |10% 12 — 18 12 — 18 
ыа ee ee ee 1 10 cu 
Ие Ee ys B— 8 
“ш | eix | sie | sis | сы | сле 
6 en в oe т 5 hid 
ee ee ee ee 112 —117 кк 
б eg 6 & | вә | 14-1 144 18 
100 i: S е 99— 104 99 —108 
д 14496 | 144% 14396 144— zu 10 — i6 
100 S ы © 98 —101 98 —101 
6 oe 3% | 4% 21— ul 21— 8j 
Btock ee ae oo 88 — 87 83 — 
b e asm | 89$ 41— 42 42 
і ee oe ee + 13 Е u 
100 ся E А 104 z 105 —109 
. = E в 
Е i T 19 er. e --103 
$ 04% % 184% IE E] ч at 10 


#19 10 


ET 


Busines, done 


week ended 
Oot. 19th, 1904, 
PEE Lowest 
101 à 
а [| s 
4n| “и 
el. 
10: 10 
"mt a 
1: ii 
и | dia 
104 : 
: Hy 
107 1061 
Bia 5n 
lé | in 
bà 5 
l| M 


Week a 
Deo. or Ino. 


ee 


Quotations supplied by Menars.:—a G. Boor & Co.; b The British Aluminigm Co., Ltd.; e Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; e Frederick 


Smith & Co 


Locality. 


Blackburn .. 


Bournemouth 
Bradford 
Brighton 
Bristol ak 
: Devonport 
& Dudley Sto'rb'ge 
: Gateshead А 
Gr'n'k— Pt. Gisgw 
оао: Mon 
e Potteries .. 
© South Staffs. 
E Swansea .. s; 
Wolverhampton. 
v Yorks. Wool Dist. 


Miscellaneous 
Burnley s 
Burton-on- Trent ik 
Cardiff 

Chatham & District 
Сот 


Week 
ending 


Oct. 


os 
98 
» 
LL 
,» 
,» 
» 
,» 
»9 
” 
LL) 
90 
os 
,» 
oe 
39 
1* 
э 
LL] 
1 
„ 


— jud p= рый mo ton? а pat 
-3-3 2» X Босоо 


FCRC DC P ~) aJ aJ PR 


Receipts for 


the week. 
£ £* 
1,251 4 48 
611 — 
5.456 | +825 
E69 | + 53 
668 | +140 
810 | + 23 
38 | — 75 
1,828 | + 55 
1,0000 | 4 10 
4,548 | +319 
059 + 44 
4818 | —230 
520 .- 32 
82.0 + 9 
916 | — 81 
640 + 25 
513 — 2н 
1,560 | 4 22 
800 | —127 
536 + 8 
392 | — 1 
599 4 59 
8,428 — 
1,093 | 4288 
Зо? — 36 
1,224 | — v0 
677 | + 7 
479 | — n 


| ore. 


| 


20 
2 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


f India-Rubber, О.Р. and Teleg. Works Co., 


Ltd.; у Jemes & Bhakspeare; h Edward 1 ill & Co.; 4 Bolling 4 Lowe; j Walter H. Hindley and 
Co., Ltd.; & Morris Ashby, Ltd.; я Ltd.; m W. T. Glover & Co., „Lia. n P. Оз miston 4 Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Oo., Ltd. 


—— ee 


Miles г Week | Receipts for No. Miles 
| Total to date. | open. Locality. ending | the weck. | wks. Total to date. | open. 
£ £* К £* * 
81,708 | + 6,626 10 | — & Dublin ЯР .. Oot. 14 — | 81,992 — 3,412 47 |+ è 
“6,682 — 124 | — East x S si „ 15 28 21,629 
225,958 | + 12,291 — |u | Glas ‚ 15 v0 | 256,475 
28,401 | + 2,577 | 194 | — 8 Halifax (2 weeke) . „ 5 27 43.006 
89,761 | + 6,619 — (®| Huddersfield % aye 16 св | 40,203 
18,924 + 203 1 а E" ull ee oe ee 99 15 28 62,787 
20.013 + 7,145 7$ | — 8 Ilkeston ..  ..| ,, 12 эз | 4,200 
59,044 | + 505 25 | — d Ipswich з el p» 15 28 15,166 
83,598 — 104 | — 5 Isle of Thanet | „ 15 41 | 21,792 
130,421 | 122.9368 50 | — EI Leeds. s А „ B 27 | 167,400 
31,555 — 9 — E Liverpool 8 „ В 4l | 426,197 
— — 28 — |= London С. C. s. 8 27 | 352,847 
21,710 | + 3295, 6 — 2 Manchester.. » 15 28 | 352,075 
35,479 | + 1,160 | 1 Ee 1@ Newcastle „ 15 — — 
86,569 | + 1,466 | 1 + 9 о Portsmouth.. » 15 — 61,109 
23,481 | + 1,216, 7$ | — |S] Salford „ 10 27 | 115,083 
22.212 — 961; в | — ра Sheffield » 19 49 {137,889 
6H.563 | + 5,206] %3 | — 2 southampton 4% » 6 27 28,272 
30,917 — 5,498 | 912 | —3 Е, Southend-on-Sea ..| „ 12 28 | 11,903 
22,171| 1.018 54 — 3 Sunderland .. aei Ca 2 27 85,411 
15.5 — 41110; +8 = Tyneside wal) „су ae 41 16,207 
24,014 | + 8,7811 6 | — a West Ham .. . 18 | зз | 80,560 
148,571 — — |— 8 Wolverhampton „= 12 i — — 
— — | 103 |+28 9. Сеп. London Rly. . „ 15 15 90,551 
10,471 — к — je 505 & S. Lon. Rly. „ 16 16 88,746 
68,118} + 1,771; 14 | — lin—Luoan Rly| „„ 14 16 2,146 
94,522 | + 2,150 | 868 | = G. N. and City Ry. е 16 36 84,190 
; = 2,476 | 9'89 | — L'pool Overb'd Bly,| „ 16 16 ‚009 
90,219 | — 807; 8 | — Mersey Railway . . p (155 18 91,891 
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SIMPLE STORIES. 


By “ INNOCENS.” 


XI.—B'RER RABBIT'S BENEFICENCE. 


B'RER RABBIT, he reckon he wanter sell his lighting station. 
De bizness was going berry strong, and de plant was in good 
ordah, considerin’. But B'rer Rabbit, he knew dat de plant 
was put up to last ten yeahs, an’ no moah, an’ he segashuate 
dat when dem ten years was up he orter be at de odder end ob 
de world, where dere wasn’t no trubbles nor no depreshiashun 
accounts. So for a lil’ time B'rer Rabbit he lay low, an’ 
said nuffin’. But he thunk berry hard, did B'rer Rabbit, an’ 
de fust thing he done was ter sack all his drivers 'ceptin' 
B'rer Tarrypin. Не was a slow old stick, was B’rer 
Tarrypin, but he could be trusted ter do a lot ob work and 
Bay nuffin’ about it. So he sez ter B’rer Tarrypin, sezee, 
% You are now my Chief Assistant, case there ain't anyone 
else on de job, and I expec’ you to look after de place," 
вегее, an keep it respectable,” sezee, an' keep de 
costs down to de ground," sezee. Ef you go through 
de winter to my satisfaction," sezee, “I'll gib you а nice rise 
ob two-and-six a week, and let you hab moah responsibility 
as you become useter it." An’ B'rer Tarrypin, he wept 
tears ob joy ober de feet ob B'rer Rabbit, and wondered ef 
he could work hard enough ter keep his job. 

At de end ob de week B’rer Tarrypin he went up fer his 
ushle allowance of waste. When B'rer Rabbit saw him 
coming he sang out, “Hallo, B'rer Tarrypin, what you 
awantin' now ?"  B'rer Tarrypin he bob his head an’ asks 
for his waste. Waste |" sez B’rer Rabbit, Waste, when 
de American combine hab forced de price ob cotton up 
sky high? Go long an’ find some ole sacks, an’ clean de 
engines wid dat!" B’rer Tarrypin he scratch hisself 
berry thoughtful, but he went away and said nuffin’ to 
nobody. | 

Day or two aftah, B'rer Tarrypin, he come up to B'rer 
Rabbit at quite a quick canter. “ B'rer Rabbit," sezee, de 
vacuum am fallin’ rapid, an’ de engine am pulling up,” 
sezee. What am I gwine ter do?"  B'rer Rabbit, he 
lit out, and arrived on de scene ob excitement fore you 
could say Father Christmas or Lord Kelvin. Dere was 
plenty ob circulating water, nuffin' wrong wid de pump gear, 
but de vacuum, it kep’ comin’ back and comin’ back till de 
ole engine wag runnin’ on de atmosphere, and de condenser 
was red hot. Den B'rer Rabbit he notice a funny soughin 
in de air pump, an’ he se dat de red-lead on de joints was new. 
An’ he turn to B’rer Tarrypin an’ sez, ** What hab you been 
adoin’?” An’ B’rer Tarrypin he break out into teahs an’ 
low dat he took de hemp packing off'n de air-pump bucket 
to use fer waste, case he couldn't find nuffin’ else. He 
reckon dat de plunger was sucb a close fit it didn't matter 
"bout de packing. B'rer Rabbit, he get so mad he dassent 
speak, but he gib B'rer Tarrypin a woner dat lay him ober 
on his back. Dat'll teach you to rob your own employer," 
sezee, * Nex’ time youah in want ob anything," sezee, “ go 
an’ rob somebody else,” sezee, **I don't miad dat," sezee. 

Well, de next thing B'rer Rabbit did waa ter go to de 
Secretary ob de Benevolent Home for Moultin' Birds, who 
was also President ob de Ratepayers’ Association, and B'rer 
Rabbit sez, sezee, * Youahs am a berry laudable object,” 
se .. As I pass along de fields an’ de byeways in de 
autumn time, sezee, an' see de poor birds losing dere 
fedders, sezee, it fills me wid melancholy,” sezee, an' I 
hab often thought what a nice thing it was that dere was a 
good 'ome for dem to go to, if dey wanter," sezee, “ where 
dey can get outer de way an’ be at peace! І hab much 
pleasure," sezee, *in handing you a cheque for five pounds," 
sezee, towards de expenses ob de Home for Moultin’ 
Birds,” sezee. An' de Secretary ob de Benevolent Home, 
he tell all de ratepayers in de Association what a berry nice 
pusson B'rer Rabbit was. 

Den B'rer Rabbit, he goto ole Marm Goose, an' kidded her 
about де good looks ob de goslings till she was so pleased 
she dunno what ter do wid herself. Ole man Gander was de 
Mayor ob de community. Presently, B’rer Rabbit, he sez, 
вегее, * Youah husband am a berry progressive, keen, deep- 
thinkin’, well read, sagacious, an’ practical man, Mis’ 


Goose,” sezee. Ole Marm Goose, she looked pleaseder dan 
ebber, an’ 'low dat ebbery word dat B'rer Rabbit say was de 
fac Den B'rer Rabbit say, What be wants ter make 
hisself famous ter posterity fer ebber,“ sezee, is ter initiate 
sumfin entirely new in municipal enterprise, sezee, an' ter 
brand it wid his name," sezee. Ole Marm Goose, she look 
mystified but berry pleased. B'rer Rabbit go on—** Don’t 
say anyfing to nobody," sezee, “least ob all ter youah 
husband,” sezee, “fer fear he reckons you are interfering in 
mattahs you don’ understand," seze, ** but ef youah husband 
was ter municipalise de electric lighting ob dis community," 
sezee, think what a glorious thing ter talk about it would 
be fer him—an’ уоп!” 

* Oh lor! B'rer Rabbit," sez Marm Goose. My husband 
he always consults me on business mattahs," sez she, an 
I'll mention it to him." 

©“ Ef you do," sez B'rer Rabbit, “you'll nebber regret it 
'в long's you lib. Only don’t mention my name in de 
mattah, 'case l'm not particularly anxious ter sell my 
lighting concern, an' I should knock up de price pretty high. 
Ef it does come off," and here B'rer Rabbit whispered berry 
confidential, * You shall hab a new bonnet from An Un- 
known Admirah.“ 

Well, de upshot was dat dere was a berry strong and 
fervent agitation in de community ter hab de electric light 
all ter demselves. Fer once in dere existence de Town 
Council and de Ratepayers’ Association agreed wid each 
other. De only person dat was unpopular was B'rer 
Rabbit, case he wouldn't sell nohow. Не reckon he built 
de place an’ it was just makiu' a return for all his labour an’ 
he didn't see why he should lose it all. Finally de com- 
munity dey appointed a Board ob Arbitration ter bring 
B'rer Rabbit ter reason, and when dey had offered him de 
hull ob de initial cost ob de undertaking, wid 50 per cent. 
moah foh goodwill, an’ £300 а year as consulting engineer, 
he let dem hab it, parting wid de deed ob sale wid teahs in 
his eyes, fer he said he felt ав bad as ef he'd lost a child. 
An’ dey made B'rer Tarrypin Borough Engineer, ter work 
under B'rer Rabbit's general instructions. 

Well,de day after de sale, B'rer Rabbit came inter de 
Station wid his bag packed an' his whiskers waxed, an' he 
goes an’ slaps B'rer Tarrypin on de back an’ sez * How do, 
Mistah Borough Engineer?” An’ B'rer Tarrypin answers 
back, meek’s ebber “ Berry well tank you, B'rer Rabbit. 
How's you?” 

“I’m all right," sez B'rer Rabbit. ‘I’ve drawn de 
money, and I've packed de bag, and I'm off foh а day or 
two's holiday aftah de strain. Don’ enquire at de house ef 
anything breaks down an’ you want me, ’case I shan't be 
dere. So long,“ and B'rer Rabbit he lopes off. Jest's he 
gets ter de door he turns back and sings out “ Вуе de by, 
B’rer Tarrypin, de boilah inspector am coming to-day, an’ 
number two boiler shell am only an eighth thick due to 
corrosion. IIl leave you to settle dat mattah wid him. 
Den I spose you know dat de brickwork in number ore 
boiler is jest coming down, and all de valves on de condenser 
need renewing, and dat new steampipe won't come in case 
dere's a mistake in de drawing, and dere am no cylinder oil 
in de stores, and I smelt a strong whiff ob burning shellac 
round ide armature las’ night, and B'rer Fox sez unless 
he gets his lights on again ter night he'l eat somebody? 
Dat’s all, I think. Anyway, ef dere's anything else, don't 
try to get me on de telephone, case I’m just off ter Americky 
ter see de wonders ob de St. Louis Exposition.” 

And den he loped ! 


Acne in Chloride of Lime Works.—In the last report 
of the Royal Prussian “ Regierungs und Gewerbe-R&te und Berg- 
behórden " (Government Factory and Mining Inspectors) for 1903, 
reference is made їп the portion dealing with the district of Merse- 
burg to the disease known as Ohlorakne " (acne produced by some 
chlorine compound, from which men suffer who are employed in the 
electrolytic works where chloride of lime is manufactured). It is 
stated that when tbe walls of the workshop are frequently lime- 
washed, and the fluors kept moist by sprinkling them with milk of 
lime, and more particularly when the decomposing cells taken out 
of the baths are thoroughly rineed with milk of lime, the faint 
odour of chlorine, which is otherwise always present, is entirely 
removed. This treatment seems to destroy the substance which 
actually causes the acne, for wherever it is oatriedt out the disease 
has become much less common. 
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NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


224404. “Improvements in telephone switchboards.” W. C. FAIRWEATHER: 
(The Kellog Switchboard and Supply Co., United States.) (Date applied for 
under Patents Rule 9, October 17th. 1908.) October 8rd. (Complete.) 

91,167. ‘‘ Improvements in electrical switches." Н, W. Cox. October 8rd. 


21.170. Automatic trolley-pole adjuster for electric tramways.” W. C. M. 
PETTINGILL. October 3rd. 

21,211. “Method of regenerating negative nccumulstor plates of diminished 
capacity, or for avoiding the diminution in capacity of new plates.” P. 
KAMMERER. October 8rd, 

91.917. “ Improvements relating to automatic telegraphic apparatus.” A. 
DAMARKINoR. October 8rd. (Complete) 

21,222. Improvements in sockets or holders for incandescent electric 
lamps.“ Тнк British THomson-Hovston Co., LTD. (The General Electric 
Co., United States.) October 3rd. 

21,242. Improvements іп and connected with electric arc lamps." О. Gross. 
October 4th. 

21,248. “An automatic contact make and break for electric ignitions for 
gas and other engines.” Н. Е. Rocers and S. Epmonps. October 4th. 

21.247. Electric automatic alarm letter-box opening." D. Р. Cornutt and 
W. M. Нсонев. October 4th. 

21,289. Improvements in electric switches.“ Н. W. Cox. October 4th. 

21.264. Improve ments in electrio arc lamps." A. Eckstein and A. Е. 
ANGOLD. Oc tober 4th. 

21,276. “Improvements in means of supplying and collecting electric спт- 
rent for driving electric trains and other vehicles." Р. T. J. EsrLER. October 
4th. 

21,307. '* A new or improved electricity meter." E.J.JaAvavx, October 4th, 


21.310. Improvements in smelting furnaces and electric stoves.“ W. 
MosEvey. October 4th. 

21,314. “Improvements in electric phase indicators.“ К, Enccumsbe and 
E. I. Everett. October 4th. 

21,815. Improvements in ground detectors and electric cut-outs.” THE 
BRITISH Тномѕом-Носѕтох Co., LTD. (The General Electric Co., U.S.) 
October 4th. 

21.322. Improved process for the etching of. metal plates by the aid of elec- 
trolysis." О. С. StRECKER and Н. Strecker. October 4th. (Comp'ete.) 

21,329. Improvements in electric trclleys." T.Cowsurn. October 5th. 


91.38% “ An improved method for attachment for receivers of tele phones and 
the like.“ D. THornicrort. October 6th. 

21,884. “ Improvements in seats for use on electric and other oars, vehicles, 
thips, and out-door purposes generally." F.LkEsk. October tb. 

21.840. Improved means for producing electric light." C. Е, Apams and 
L. R. WRITTIEI. p. October Sth. 

21,8823. A new or improved method of operating telephonin exchange 
systems and apparatus the re for.“ A. Т. M. Тномхох and THE TiHomson-Davis 
TELEPHONE SYSTEM, LrD. October 5th. 

21,868. ''Jmprovements in electric measuring instruments.” THe BRITISH 
THomson-Houston Co., LTD. (The General Electric Co., US.) October 5th. 

91,400. ‘‘ Improvements in, and relating to, electrio traction systems." А. С. 
EbBonRALL. October 5th. 

21,401. “Improved method of effecting communication between telephone 
exchange апа apparatus therefor.” А. Т. M. THomson. , October 5th. 


21,402. “ Improvements in electrodes for electric accumulators with invari- 
able electrolyte." E. W. JUNGNER. (Date applied for under Patents Act, 1901, 
October 7th, 1908, being date of application in Sweden.) October 5th. (Com- 
plete.) В 

21,408. “ A method for increasing the activity in electrode masses of badly 
conductive metallic oxides or bydrates in accumulators with invariable electro- 
lyte.” E. W.JuxaGner. (Date applied for under Patents Act, 1901, October 81st, 
1908, being date of application in Sweden.) October 5th. (Complete.) 

21,405. ‘Improvements in means for suspending overhead electrical con- 
ducting wires or cables.” A. KucHINKA, October 5th. 

21.409. A new or improved anpliance for use in indicating the presence of 
electricity." G. С. SHANKSTER. October 6th.! ` 

21,415. “Improvements in the construction of electric tramways." 5. С. 
BENNETT. October 6th. 

21 429. “Improvements in electrical switches," H. NuNNs. October 6th. 


91,485. A device for covering and protecting the conductor, or live rail, of 
electric railways. and a current colleetor arm to be used with the same.“ O. S. 
GLI. October 6th. 

21,445. “Improvements in connection with electric railways.” W. P. 
Nessitr. October 6th. 

21.455. “Electric time alarms." S. B. BnOMRHEAPD. (The American Bank 
Protection Co., United States.) October 6th. (Complete.) А 

21,464. “Improvements in the art of electrotyping." J. А. Conxx. 
October 6th. 

91,518. *“ Improvements in the construction of electric accumulators.” 
J. Marrg DE LA Croix and Н. F. Joker, October 7th. 

21.519. Improvements in starting apparatus for electromotors.” C. 
TURNBULL. October 7th. 

21,528. “Improvements in arc lamp mechanism.” G. О. Donovan, 
October 7th. : 

21,592. Improvements іп and relating to electrio signs and illuminated 
devices." F.B. FELLoES. October "th. 

91,548. “Improvements in or relating to electrio light fittings.” W. W. 
STRODE, October 7th. 

21,558. “Improvements in galvanic dry cells cr batteries.“ W. STRICKLAND. 
October 7th. 

21,564. “Improvements in pillar brackets for the control gear of electrical 
or other mechanism." E. N. Bray, Е. R. MARKHAM, F. E. Reiss and MarkHaM 
AND Reiss, Lap, October 7th. 

21,566. Improvements in the electro-deposition of copper and other 
metals." 8. О. CowrrR-Colks and JHE METALS CORPORATION, Lp. 
October Tth. 

21,567. “Improvements in removing metallic cylinders from mandrels on 
which they are electro-deposited." S. О. Cowrrn-CorEs and THE METALS Con- 
PORATION, LTD. October 7th. 

21,580. "Improvements in or relating to contact devices for electric clocks.” 
B. GvsrAFSON and R. CARLSTEDT, (Date applied for under Patents Act, 1901, 
October 8th, 1903, being date of application in Sweden.) October 7th. 
(Complete). 

21,601. ''Improvements in trolley sheaves for engaging electr c power wires, 
applicable also to sheaves and guide pulleys used with wire ropes, cables, ard 
the like." B. WILLIAMS. October 8th. 

21.622. Improvements in electrio ignition for internal combustion engines, 
and in apparatus therefor.” R. KEN NEIL. v. October 8th. 

21,6399. ‘Improvements in electrical condensers.” Marconi's WIRELESS 
TELEGRAPH Co., LTD., E. Berry and Н. A. E. Ewen, October sth. 

21,640. ‘Improvements in аррага па for wireless telegraphy.” Markconi's 
WiRBRELEZS8 TELEGRAPH CO., LTD., E. BERRY and H. A. E. Ewen, October 8th. 


21,641. ‘Improvements in safety devices in connection with radio-telographic 
transmission circuits." Marconi’s WIRELESS TELEGRAPH Co., LTD., E. BERRY 
and H. A. E. Ewen. October 8th. 

21,049. “Ап electrical apparatus for adjusting tram rail pointe," J. E. 
MacavLAy. October 8th. (Complete.) 

21.643. Impravements in trolley heads employed in electrical traction.“ 
H. James and A. WEST. October 8th. (Complete.) 

21,672. ''Improvements relating to electric batteries." H. Н. Lage. (La 
Société Anonyme Le Carbone, France.) October 8th. 

21,676. ‘* Improvements in electrodes specially applicable to electric аго 
ора Е. А, CanoLAN. (The General Electric Co., United States.) October 

21,677. *“ Improvements in electrodes «pecially applicable to electric arc 
шры" E. A. Canol Ax. (The General Eleotric Co, United States) October 

th. 

21.678. Improvements in and relating to the construction of rotary member. 
for dynamo electric- machine.“ THE British THomson-Hovuston Co., LTD. 
(The General Electric Co., United States.) October 8th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903, 


ELr.cruic Глентіко oF RaiLway Teains. H. Leitner and R. N. Lucas. 18,581. 
August 28th. 


AUTOM ы ELECTKO-MECHANICAL CVr-Our. J. E. Spagnoletti. 18,598. August 
18th. 


SUPPORT on CARRIER FOR АХ INCANDESCENT ELECTRIC Lame. F. Taylor 
18,002. August 28th. 


Evectric LAurs or THE CHARACTER KNowx as Varovg LAMPS on VAPOUR 
Anc Lamps. C. O. Bastian and A. E. Salisbury. 18,674. August29th. 


A DousBLk Porst ков FLECT RIC Rains or tHe Conpuir NYSTEM 80 THAT 
THE CAR CAN ALWAYS Pick Ur tHe Current. A. C. Holbrow. 19,718, 
August Slt. ; 


Evectricat Switcurs. H. Crowe. 18,731. ‘August 8186. 
ELECTRIC RErLAvs. J. T. Armstrong and А. Orling. 18,858. September 186. 


SELECTIVE BYSTEMS FOR ELECTRICAL Communication. S. A. Reed. 18,811. 
September Ist. 


GvibiNG. TROLLEY HEADS ALONG FRoG8 AND CROSSINGS ATTACHED TO OVER- . 


HEAD Winks. H. Cooley. 19,058. September 4th. 

Elk CTRICAL Locking АГРАНАТСГЕ For RAIL WAY BioNaLs. W. R. Sikes, Jun. 
19,092. September ith. 

IMPROVEMENTS IN APPARATUS FOR CONTROLLING THE WORKING OF ELFCTRICALLY- 
open Cans, Siemens Eros. & Co., Ltd., and F. Lydall. 19,172. Septem- 

ег t e 

Contacts EsrrciatLv SUITABLE For INDvcTIoN Corts. Магсопі'в Wireless 
Telegraph Co., Ltd. and È. Priddle. 19,015. September 8rd. 

INsvLATION oF Exretnic Conpuctors. E. S. Pinching and W. H. Walton. 
19,367. September 8th. 

OPERATING Vapour ELECTRIC LAMPS FROM XN ALTERNATING CUNRENT fBovnck, 
E. Weintraub. 19,154. (Date applied for under Patenta Act, 1901, October, 
19th, 1902, being date of application in United States.) Ssptember 9th. 

MAGNETIC EXCITATION or ALTERNATE AND THREE-PHasE CURRENT MACHINES. 
W. P. Thompson. 19,547. (Communicated.) September 10th. 

WORKING or Points AND PLovoH GUIDES ох ELECTRIC oR CABLE TRAMWAYS 
on Raiways. W. J. Stewart. 19,657. September 12th. 

Rotary ELECTRIC МАСНІХЕК, H. Chitty. 19,522. September lOth. 

IMPROVEMENTS IN CONTROLLING APPARATUS FOR ELECTRIC Morors. B. С. 
Lamme. (Date applied for under Patents Act, 1901, September 29th, 
1902, being date of application in United States.) 19,887. September 15th. 

ALTERNATING CURRENT INDUCTION Motors. L. J. Hunt and the Sandycroft 
Foundry (o., Ltd. 19,918. September 16th. 


‘Brosu Stock ғов REVOLVING BRUSHES DRIVEN BY ELECTRICITY, J. Maclean. 


20,005. September 17th. 
ELECTRICAL SWITCHES. A. D. Smitb. 20,027. September 17th. 


po CABLE TERMINAL. T. Ballard and W. Howard. 20,012. September 
th. 


Егкствіс Liourio. B. G. Lamme. 20, 128. September 99th. 

A Rotary Hain BRUSH HaviNG MEANS WHEREBY THE HAIR AND SCALP CAN BE 
ELECTRIFIED, J. Maclean. 20,100. September 18th. 

ARMATURES FOR Dynamos AND Motors. J. Maclean. 20,101. September 18th. 


SurFack Contact AND LIKE SyaTEMS OF ELECTRIC Traction. W. 8. Boult and 
C. R. Boult. 20,219. September 19th. 


SWITCHES HAVING COMBINED INSULATING AND ConpvcTinc Portions. C. F. 
Ritchel. 20.291. September 21st. 


METHOD or PropicING RAPID ELECTRICAL OSCILLATIONS AND SYSTEMS OF 
Devices Тикикғон, F. Schrottke and Gcsel schaft fur Drahtlose ‘lele- 
graphie m. b. H. 20,105. September 221. d. 


Fixi or PULLEYS, Enectric Wires AND Bucu LIKE то CkiLI N du. C. 
McCallum and J. McGruther. 20, 517. September 24th. 

IMPROVEMENTS IN ELECTRIC Switcnes. A. Eckstein and A. J. D. Krause. 
20,528. September 24th. 

ARM-SUPPORT FOR TEILETHON ES. H. Ehretll. 20,547. September 24th. 

Mul- TIToLAR DVNAVNO-KLECTHIC MACHINES. J. H. Holmes. 20,606. September 


25th. 
ATTACHING ELECTRICAL INSULATORS To INSULATOR Brackets. E. J. Chambers. 
20,33. September 25th. M 


ATTACHING INSULATORS TO THF TUBULAR Анма OF TELEGRAPH AND LIKE 
Pol. ES. E. J Chambers. £20,604. September 25th. . 

Anc Lamps. W. T. Upton, J. E. Elliott and Н. B. Pratt. 20,645. Se) tember 
25tb. 

Lau CastnGs AND REFLECTORS PRINCIPALLY гон INCANDESCENT ELECTRIC Lamps. 
D. J. O’Brien and T. A. Rottauz:. 20.91. September х8. 

ELECTROLYSIS OF CHLURIDES OF THE ALKALIES. C. Kellner. 20,899. September 
2Uth. 

INSULATED ELECTRIC ConDUCTORA AND METHOD OF PRODUCING THE SAME. J. А. 
Henny. 20,921. September 290. 

AN IMwrRovED ELECTRIC CURRENT TRANSFORMER. A. R. Muller. 20,926 
September 29th. 

Enretrie Crrrest REGULATORS. S. E. Page. (The International Electric 
Controller Co., U. S. A.) 20.916. September 29th. 

TELEPHONE CONNECTIONS ON THE Panty LINE System. H. Oppenheimer. 
Actiengesellschaft Mix å Genest, Germany.) 21,088. October Ist. 

Diy NAMOMETERS FOR ELECTRIC CURRENTS. A. J. Boult. (M. E. Turner, United 
States.) 21,093. October Ist. 

ALTERNATE CURRENT METERS. Compagnie pour la Fabrication des Comp- 
teurs et Materiel d’Usines a Gas. 21,208. October 2nd. 
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DUAL COMMISSIONS. 


WHEN the Council of the Institution of Electrical Engineers 
issued its code of professional etiquette for consulting elec- 
trical engineers, just a couple of years ago, there were cer- 
tain critics who were bold enough to object to some of the 
rules laid down therein. But we do not think that anyone 
found the least fault with No. 5, which read :— 


No consulting engineer should receive trade or other discount, or 
surreptitious commissions or allowances ia connection with any 
work which he superintends. 


This must have commended itself to all, save those upon 
whose conduct а reflection was cast, as being a reasonable 
and just requirement, which must be complied with 
if there is to be anything like fair dealing between 
a consulting engineer and his clients. It were a 
thousand pities that, in a profession of this kind, any 
such stricture should ever be called for; but we do not 
dispute for a moment that the Council was amply justified 
in thus expressing itself, Commission transactions coming 
under this description there have been, and we have strong 
reasons for believing there are to-day; such transac- 
tions are not such complete secrets as the parties to 
them may suppose, for little birds get hold of and 
carry whisperings of awkward gossip in the least ex- 
pected directions, Specific charges against particular 
men do not often find their way into print, but.those who 
have to do with the technical Press are continually hearing 
such and such a story about this, that and the other con- 
sulting engineer whose hands are said to be soiled in the 
manner alluded to. Such allegations are among the most 
difficult of verification, and are not pleasant hearing, and we 
prefer, where we can, to dismiss them as gossip, rumour, or 
non-proven statements. We cannot believe that dual com- 
missions are at all frequent in the ranks of consulting electrical 
engineera ; and we are inclined to believe that these reports 
which pass from lip to lip in the course of professional con- 
versation are altogether exaggerated in themselves, and that 
they can only be made with any likelihood of accuracy in 
very few cases—the black shcep, may we call them, from 
which no fold is free. We would not deny that such a 
thing does obtain; our desire is rather to minimise the 
extent of so reprehensib'e а practice. То stamp it out 
altogether is the most desirable end, but it is one most 
difficult of attiinment. 

There are two parties to commission arrangements—some- 
times, perhaps, more. We have spoken of one thus far—the 
consulting engineer, but we fear that there is also need for a 
very straight talk to those who pay, or offer to pay, these com- 
missions with the idea of influencing engineers in favour of 
certain makes of electrical articles when specifying. True it 
is that competition is keen, but a manufacturing business 
which can only keep going by greasing the palm of consulting 
engineers ought to shat its doors altogether. 

We do not think that manufacturers will take umbrage 
at our reference to this matter, for the great majority are 
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beyond reproach, and will lend their support to any reason- 
able effort tending in the direction of greater commercial 
and professional fairness. We are temp'ed to suggest that 
it is only from quarters where the cap fitg uncommonly well 
that objection will be forthcoming. | 


Perhaps some of our readers miy wonder why we have 


returned to this subject at this particular moment. Let us 
explain. During the last few days there has been shown 
to us a letter received by a firm of consulting electrical 
engineers from a London branch of a certain electrical. 
manufacturing company. This letter draws attention to 
some apparatus, and offers the services of the company's 
representative to call at any time in order to grant 
* gpecial confideatial terms“ for any business done in their 
machines, the arrangement being naively suggested only 
in the event of the consulting engineers in question not 
being tied up to any particular make of machine." Those 
who have allowed us to peruse this communication have 
charitably supposed that it has been addressed to consulting 
engineers under the misapprehension that they are something 
else. But this is too charitable a view to take of a case £0 
glaring in character. If pushfulncęs in business is to 
be accompanied by this sort of thing, then we are sorry for 
the reputation of British elcctrical industry—it will be no 
better than that prevailing in scme other countries. 

Our consulting engineers and manufacturers alike should 
take a firm stand in regard to the matter. The Institution has 
said what it thinks of the guilty consulting engineer, and he 
knows what to expect if his conduct comes to the light of 
day. But what can be done with the defaulting manu- 
facturer? Has the Manufacturers’ Association a black list 
of its members who transgress in this particular? And 
has it another black list also of consultiog engineers who 
have а hard open behind their back ? 


MUNICIPAL TRADING: SOME FIGURES 
| - AND AN EXAMPLE. 


As a result of recent object lessons, the ratepayers of 
Brighton are just now up in arms on the subject of muni- 
cipal extravagance and mis mans gement. To judge from some 
of the statements and figures published in the Brighton 
newspapers, the ratepayers of London-by-the-Sea have good 
cause for the indignation they are so freely and vigorously 
expressing at crowded mass meetings and in letters to the 
Press. A few of these statements апа figures will suffice to 
show how far the enjoyable occupation of spending other 
people’s money has been carried by the Brighton Town 
Council. During the past five years the amount added to 
the borough debt of Brighton, for what town councillors, 
too often in a purely Gilbertian spirit, call ** remunerative ” 
works, was £918,000, and for what are frankly termed un- 
remunerative works, £865,000, making a total borrowing 
in five years of, in round figures, £1,280,000. Of this sum 
over £341,000 was added during the twelve months ended 
March last. The total debt is now over £2,377,000, with 
a further liability of £100,000 for electricity works con- 
tracted but unprovided for. 

" These figures, and others, were given by Mr. J. F. 
Blacker, at a mass meeting held at the Dome last week to 
pr. mote the cause of retrenchment ard reform in Brighton 
municipal affaire. That the “ remunerative ” works would 
hardly make privt te proprietors very happy, may be gathered 
йош the fact.that the rates have gone up from 5s. 13d. 
іп 1894, to 78. 2d. in 1904. This increase has occurred in 
spite of tke fact that в 10. rate now produces £3,200, as 


- 


"surplus of about £98 will be arrived at. 


against £2,745 ten years ago, making the total increase in 
the rates over 55 per cent. Other speakers said that assess- 
ment values had been largely increased, and one gentleman 
in the audience handed Mr. Blacker papers which thowed 
that on the house on which the rate in 1900 was 
£1 2s. 104d. no less than. £10 8s. was demanded in 1904, 
an increase of 250 per cent.! Small wonder that the 
Biighton ratepayer is indignant. The total rate, according 
to Mr. Blacker’s figures, has risen from £166,000 in 1894 
to over £281,000 at the present time, an increase of 
£115,000 a year. This is, to say the least, a curious 
accompaniment to an investment of £913,000 in “re- 
munerative works. 

Where had the money gone? asked Mr. Blacker, and pro- 
ceeded to answer his own question by giving some details of 
the loose way in which capital is squandered in municipal 
trading. Tramways showed a loss; the Aquarium showed 
a heavy lors. Comirg to more recent events, Mr. Blacker 
referred to the competitive telephone system established by 
the Corporation. They had estimated that £48,280 would - 
produce 2,080 completed lines. Up to August they had 


Spent £43,444, and had 1,340 working lines, or £82 a line 


actual cost, as against £20 10s. estimated cost. A capital 
of £45,280 was estimated to produce a revenue of £11,469, . 
but £48,444 had been spent, and the revenue was only 
£6,000. The Telephone Committee insisted on charging 
wages of canvassers and others to capital, in order to make 
a better showing for the revenue account, which Mr. Blacker 
considered а most unbusinesslike proceeding. 

In another Brighton paper we find a report on the muni- 
cipal telephone system, which illustrates one of the worst 
features of municipal trading in technical industries. Town 
Councillors are necesarily novices in the management of a 
technical business, and they often show a ludicrous simplicity 
in accepting and publishing reports and statements which a 
business man in the least familiar with the affair would 
subject to close scrutiny and a heavy ditcount. This par- 
ticular report estimates that, on six months’ working, a 
No charge 
for depreciation is made, and, as already noted, canvassers” 
wages and other expenses are charged to capita!. Great joy 
is manifested over the balance of £98. The fact is ignored 
that the previous account showed a deficit of over £1,200, 
and so is the further fact that from the present calculations 
are omitted charges that would turn the-balance ef £98 into 
а less of nearly £1,000, while any idea that ав the plant 
now new and of very small dimensions—ages and growr, 
expenses of operation and maintenance may be expected to 
grow is wholly absent. The number of instruments con- 
nected is only 1,448, which seems to be considered a start- 
ling performance, but they are evidently very little used, as 
the traff.c amounts to barely three calls per instrument daily. 
The switchboard has a capacity cf 2,000 subscribers’ lines, 
and the cables a capacity of 2,500, from which facts the 
manager ingenuously deduces the encouragir g opinion that. 


the next 500 subscribers will be nearly all profit. 
When one sees а town council, or a committee of town 


councillors, accept and publish such amateur nonsense as 
this, relating to a business involving a first investment of 
over £43,000, to be followed by the frequent investment of 
other substantial sums, one can well understand the rapid 
growth in b:th the capital and annual expenditures of 
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municipalities which has accompanied the extension of 
municipal trading. The root of the whole evil, as aptly 
expressed by Mr. Blacker, is the fatal facility with which 
money can be borrowed. Evidently, for example, it is no 
difficult matter for а group of men on а town council to 
induce the Council to borrow a large sum, say £40,000, to 
start a competing telephone system. Nota solitary councillor 
seems to have the foresight to ses that even this substantial 
sum, under competitive conditions, is only a starting point, 
and that under stress of competition more capital 
must be added at frequent intervals. No detailed 
study is undertaken to ascertain what will be the probable 
course of the venture during a period of years. No one 
concerned looks beyond the end of bis own nose, nor 
apparently sees anything in the propoeal beyond the chance 
to spend £40,000 in a year. The estimate says, capital 
£412,000, revenue for one year £11,500, expenses for one 
year £11,150, surplus E350. What. could be simpler or 
more alluring? Let the after years take саге of them- 
gelves. 

The money is borrowed, and, amid rejoicings at the Town 
Hall, the wonderful feat is accomplished of building a tele- 
phone system of 2,000 lines in a town of 150,000 or 
250,000 inhabitants. "Then, the money having been spent, 
and the venture started, accounta are got out to show that 
ou a capital of £40,000, в surplus of a hundred or two from a 
year's working may be arrived at—on. paper. No matter that 
to calculate such a result requires legitimate charges 
against revenue to be transferred to capital account or to be 
dropped altogether, or that nearly every part of the scheme 
has resulted differently from the original plans. Muni- 
cipal trading must show a success—on paper—if a success 
can possibly be constructed out of the materials available, 
and municipal self-love cannot admit a mistake of any sort 
if it can possibly be concealed or disguised. No personal 
responsibility being involved, human nature asserts iteelf 
freely ; and representative human nature loves success and 
hates to be suspected of even the possibility of making a 
mistake. So it happens that municipal bodies accept and 
pass on without a qualm reports and accounts which no sane 
man, if they referred to his own affairs, or to affairs for 
which he was personally responsible, would delude himself 
with for an hour. These are some of the causes of the 
rapid increase in municipal indebtedness and in municipal 


expenditure. 


Mr. R. KATE Gray, President of the 
Institution of Electrical Engineers, was 
entertained to dinner at the Engineers’ Club, New York, on 
the evening of October 4th, when a presentation was made 
to bim of a framed autograph portrait of Mr. Edison, as & 
souvenir of the last official visit of the British Institution to 
the Edison laboratory on September 22nd. Among those 
present were Messrs. Bion J. Arnold, President of the 
American Institute of Electrical Engineers; 'T. Commerford 
Martin, Chairman of the New York Reception Committee; 
J. W. Lieb, Frank J. S. Sprague, J. W. Wakeman and 
others, who had taken a special interest in the entertain- 


I.E.E. Visit to 
America. 


ment of the British Engineers. On the following day Mr. 


Gray sailed for England. Thus ended the official visit of 
the British Institution of Electrical Engineers to America, 
a visit which will long be remembered as marking an epoch 
in the cordial relations between the visitors and their 
American confrères. It would be impossible in a few words 
to do adequate justice to the lavish and unstinted hospi- 
tality of the hosts, the prophetic foresight with which they 
provided for every possible contingency, tbe untiring energy 


displayed in preparing for the entertainment and edification ` 


of their guests. It is well known that electrical engineers 
are the best of good fellows the world over, and our American 
colleagnes are no less distinguished for their good fellow- 
ship than for their technical ability. They have laid their 
British guests under a debt of gratitude which the latter 
cannot hope to repay. | 


subsequently very largely increased since that year. 


ELECTRIFICATION OF RAILWAYS. 


Tux latest Blue Book containing the Board of Trade returns 


of railways has a most interesting introduction in the form 
of ageneral report, prepared by Mr. Llewellyn Smith. Some 
figures there given.are such as to make those railway com- 
panies who are still doubtful of the necessity of electrification 
of suburban lines, pause to consider whetber it would not be: 
advisable for them at least to investigate the claims of 
electricity in connection with their suburban services. The 
following figures are very instructive :— 


RAILWAYS. 
Third-class railway Increase. 
Year. passengers. (Year ende E - 
December 81st.) Number. | Per cent. 
| | 
1896 888,604,000 - — — 
1897 935.160,000 ". 46,556,000 5:2 
1898 963,674,000 . 28,514,000 630 
1899 1,003 996,000 i 40,322,000 ' 42 
1900 1,038,873,000 34,877,000 q 3:5 
1901 1,068,919,000 30,046,000 1° 29 
1902 1,080 625,000 11,706,000 "11 ! 
1903 1,086,205,000 5,580,000 0:5 
TRAMWAYS. 

1896 759,466,000 | — = 
1897 788,570,000 29,104,000 38 
1898 858 486,000 69,916,000 89 
1899 924,820,000 66,334,000 7:7 
1900 1,065,374,000 140,554,000 152 
1901 1,198,227,000 132,853,000 12:5 
1992 1.394, 453, 000 196, 226.000 16 4 
1903 1,681,949,000 287,496,000 20 6 


From the above statement, it will be seen that since the 
year 1900, the number of tramway passengers carried per 
annum has exceeded the number of third-class railway 
passengers, also that the difference in numbers has been 
Farther, 
the increase in the number of tramway passengers during 
the latest 12 months for which returns are available, has 
been over 50 times the increase in the number of third-class 
railway passengers. It should be stated that the figures for 
1893 include for the first time the traffic on such light 
railways as are laid on the public roads, but even allowing 
for this the fignres are still remarkable, and demonstrate, 
amongst other things, how greatly the public appreciate any 
increase in transit facilities which may be offered them by 
electric tramways. | 

Within the last seven years tbe number of tramway 
passengers carried in the United Kingdom has more tban 
doubled; whereas six years ago the number of passengers 
carried by tramways was considerably leas than the total 


‘number of third-class passengers, at the present moment 


the position is reversed, and the namber of tramway 
passengers exceeds by over 60 per cent. the number of third- 
class railway passen The tables we have given also 
show that whilst the third-class passenger traffic is practically 
stationary, the tramway traffic is growing by about one-fifth 
of ita total volume every year. Considered from the point 
of view of the receipts, the figures are not so striking. The 
total gross receipts of tramways in 1896 were just over four 
millions sterling, whilst for the year ending 1893, these 
receipts had doubled, becoming, in round figures, £8,100,000, 
and the ratio of operating expenses to receipts in 1898, as 
far as tramway traffic is concerned, was 63 per cent. It 
must, however, be remembered that the capital invested in 
tramways is very small in comparison to that invested in 
railways, as shown by the figures contained in the two 
following tables, in which tbe tramways and railways are 
compared :— 


STATISTIOS OF TRAMWAYS AND LiGHT RAILWAYS. 


| 
Year. | Route mileage, Number of cars. | Total capital. 
1898 — = £15,920,404 
1899 — — 420,808,959 
1900 — — £28 898,732 
1901 2,237 4,611 £50,041,726 
1902 3,116 5,528 £58,711,235 
1903 3,584 7,943 £82,902,280 
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Farnware. have lost through electric tramways. These sceptica should 
| study the official figures recently published in the Times, 
Year, ae. Capital invested. puc Ao 9 dup кары giving the results of the Manhattan Elevated Railway of 
e paid-up capital, receipts. New York. We consider these figures of the greatest 
| 5 interest, in view of the fact that it is the first time that it 
1896 21,277 | £1,029,475,335 | 3:88 percent. | 56 per cent. has been possible to make a comparison between a year during 
1897 | 21,433 i 373 , 57 „ which the line was operated entirely by steam and another 
1898 | 21,659 | £1,134.468,462 | 355 58 : n electrified. 
1899 | 21,700 | £1152317,501| 361 „ 59 „ year after it had been electrifi 
1900 21,855 £1,176,001,890 | 341 , 62 „ 
1901 | 22,078 | 1 195 564478 3 27 63 " InTERBOROUGH RAPID танат Об ] New Үовк. 
1902 | 22,152 | £1,126,861,421 | 3°42 М 62 й Manhattan Railway Division, 
1909 | 22,435 | £1,945,028,917 | 340 „ 62 „ 


From these figures it will be seen that the capitalisation 
of railways is nearly 15 times that of tramways, whilst the 
route mileage of the former is just over six times tbat of the 
latter. At the same time, this is not a fair comparison, as 
in many cases there aresingle-line tram ways, whilst there are 
a very large number of four-track railways. Whatever view 
may be taken as regards the necessity for the electrification of 
railways, there can be no doubt that the tramways are taking 
from the railways a very large amount of business which 
heretofore has been held by them, and as electric traction ou 
tramways and light railways increases, the harder will the 
railway companies be hit. 

Any advantage which tramways may have over electrified 
suburban lines must always be confined to short journeys, 
which will, in our opinion, never exceed 4 miles, and will 
probably not be more than 2 miles. To this extent we 
believe that railways, even if electrified, will bave to yield to 
electric tramways, and acknowledge them as their superiors. 

The very cause of the success of electric tramways, namely, 
their accessibility and frequent stops, will effectually prevent 
theaverage speed attaining any very high value, even should the 
Board of Trade sanction higher maximum speeds than it does 
at present. Thus it is often noticed that, owing to frequent 
stops of tramcars, and to the crowded condition of the 
streets, horse-drawn vehicles are able to proceed faster than 
the tramcars themselves, notwithstanding the very much 
higher speed which the latter can develop when the road 
is clear. These disadvantages will not apply to electric 
railways. 

In comparing the positions of the railways and tramways, 

the former are in a far better position financially, for the 
reason that tramways, whether owned by companies or local 
authorities, have not only to pay interest on their capital, 
but also to lay aside sufficient money annually to pay off the 
whole amount invested in from 20 to 30 years. In the case 
of companies, their concessions are, by the Tramways Act of 
1871, usually limited to 21 years, after which the undertakings 
can be purchased, practically at the value of old iron, by the 
local authorities. 
In the case of municipal undertakings the conditions 
imposed by the Local Government Board specify a period in 
‘which the capital expended on the undertaking has to be 
repaid, but there are no such conditions attuching to rail- 
ways, whose franchises are perpetual. The wear and tear of 
tramway tracks and the cost of maintenance are higher than 
would be the case with a railway, owing to the necessity of 
using grooved rails and the dirty condition in which the 
rails usually are. More power is required to propel a car on 
а tramway than on а railway, and the cost of maintenance 
under similar conditions is greater in the case of a tramway 
than in that of & railway. 

It must also be remembered that the cost of electrifica- 
tion is proportionally greater in the case of tramways than 
of railways, for the reason that for tramways new tracks 
generally have to be laid, and in many cases widening of 
roads and strengthening of bridges undertaken, whilst the 
electrification of railways calla for no outlay in these direc- 
tions. Another point in favour of railways is the smaller 
cost of laying feeder cables, for whereas in the case of tram- 
ways these have to be laid under the roads at a very great 
cost, railways can usually lay their feeders along the per- 
manent way of the railway. 

As regards rolling stock and generating stations, tram- 
ways and railways are very nearly on the same footing. 

There are people even now who maintain that the electri- 
tication of railways in connection with their local services 
will not enable railway companies to regain the traffic they 


: ^ Electric. Steam. 
TE 1904. 1901. 1904. 1901. 


—— — 


Maintenance of ways 
and structures 
Maintenance of equip- 
ment and power 
lant кн ..| 818,872:84 
Powersupply and con- ‘ 
necting transforma- 
tion д 4,013,973 69 | 3,967,516 11 
General expenses - 367,534°78 307,1 122°16 


а. 5 


$646,163-78 | $406,739°72 | $:01047 18:00927 
571,851:56 | 01325! 01304 


06501 09046 
00595 00770 


Total operating ex- 


penses 85, 846,051·09 85,253,229 :55 809468 8˙11977 


It will be seen from this that the total operating expenses per 
car-mile have been redaced from 11°977 centsin 1901, to 9°468 
cents in 1904, or in round figures, from 6d. to 43d. per car- 
mile, or a reduction of over 20 per cent. in operating 
expenses, 

The two years, 1901 and 1904, given in this table are, 
respectively, the last year that the whole system was operated 
entirely by steam, and the first that the system had been 
operated for a whole year by electricity. The passen 
carried and the receipts taken by the Manhattan Railway 
have also been most favourably affected by ite electrification, 
as will be seen by the following figares :—In 1901, when 
entirely operated by steam, the Manhattan carried 
246,587,022 passengers, and the ratio of operating expenses 
to receipts was 51°7 per cent. This rear the number of 
passengers had increased to .286,634,195, and the ratio of 
operating expenses to receipts had been decreased to 41°2 per 
cent. The gross receipts of the company had b:en increased 
by $979,348.28, and the operating expenses had increased 
by $385,257.37, the increase in net earnings due to electri- 
fication being $1, 594.090.91, and the total gross earnings for 
1904 being $14,187,685.6. 

It will, we think, be admitted that this is a very fine 
showing for electricity ; especially when we bear in mind 
that when the Manhattan Elevated бте decided to electrify, 
there were a great many people who were sceptical as to the 
results that would be obtained. 

The steam service on the Manhattan Elevated was a 
magnificent one, as all those who know New Yoik can 
testify to; the stations were at short intervals, and the 
service was в very frequent one indeed; furthermore, the 
surface roads of New York are all operated electrically, aod 
maintain very high schedule speeds. The Manhattan 
Elevated, as its name implies, necessitates climbing а series 
of stairs to get to the trains, and desc nding the same after 
alighting from the trains, which, in the case of Americans, 
who hate undue exercise, when it entails waste of time on 
their way to business, should have militated against the 


success of this road. 


The conclusions that can be drawn from the various figures 
given, are— 

1. If electricity under unfavourable circumstances can 
prodace the results cited on the Manhattan Elevated, in 
the case of suburban lines in this country, the resulta should 
be even more satisfactory. 

2. Electric tramways, although at present serious com- 
petitors to the railways, will cease to be so if the suburban 
systems of the latter are electrified. When this is done 
electric tramways will be found of very great use in 
bringing traffic to and taking it from the various railway 
stat ions. 

3. If tramway companies under unfavourable ciroum- 
stances, owing toshort franchises, can obtain the favourable 
resulta that they*do, railways should do much better. 


* И 4 
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NOTES ON FAULTS IN SMALL LEAD- 
COVERED WIRES. 


Bx DONALD SMEATON MUNRO. 


FAULT-FINDING is said to be easy, and perhaps that is why 
so much has been written about defective cables. So long as 
faults are common, however, examples have a certain general 
interest. 

For interior wiring, to be connected to supply mains, 
there has, of late years, been а general tendency to surround 
insulated cables with a continuous and earthed metallic 
sheath. : 

One always feared that it might be a mistake to have 
conductors everywhere accompanied by their most dangerous 
enemy, ‘‘earth” ; but, on the whole, it seemed better to run 
the risk of inducing more faults to get an arrangement 


EXAMPLES OF FAULTS. 


which made the fault, when it occurred, less liable to make 


а fire. Good iron and steel tube systems promised to secure 
this latter advantage—a promise by no means invariably kept 
in practice. Е 

Solid lead, or other soft metal tubes or sheathing, can be 
fitted with much less cutting up of buildings, and fewer 
temptations to leavé unprotected gaps iw the metal covering. 
They also give a more equal protection to the insulation 
during and after erection, as against damp and mechanical 
injury ; but such soft coverings have their own draw- 
backs. 

A few years ago the writer had occasion to discuss these, 
and at that time described at some length certain practical 
inconveniences and dangers. incidental to this mode of 
protection. 

Tbe dangers may be summarised as follows :— 

Defects of Manufacture. — 1. Deterioration of dielectric 
by heat during the process of covering. Machines are often 
stopped for jointing and other reasons and portions of 
cable are thus subjected to prolonged heating. We are 
still without adequate information as to the effect of this 
upon the life, if not upon the immediate insulation, of the 
dielectric. i 

2. There is a temptation to use an inferior dielectric and 
rely on the protection of the lead. eee 

3. Latent faults due to ends of broken strands, fragments 


of metal, &c., cannot be always detected by the tank or 
hydraulic test after the sheath is on. Vet these may be 
developed by handling while being fitted. 

Dangers during Erection.—4. A careless workman is apt 
to injure the insulation while cutting off the lead cover 
where necessary. 

9. The same kind of man overheats the covering while 
soldering or burning on at joint boxes and elsewhere. 

6. Workmen usually overlook the minute pinholes made 
by the expansion of heated air bursting through the melted 
lead or solder when closing joint boxes, thus moisture 
geta in. 

7. À very little pulling hardens lead tube and makes it 
brittle, so the tube is frequently cracked while being led 
through e building. 

8. Trouble may be caused through pressure due to unsuit- 
able or overtight saddles or other fixtures. 

Disadvantages after Erection.—9. The lead gives little 
protection against mechanical injnry, as from nails. 

10. It is liable to attack by rats and mice. ^ 

11. A conductor of which the insulation has fallen cannot 
readily be pulled out for inspection. This is true even when 
the wires are pulled cold into soft metal tnbing, as the 
flexibility of these tubes results in numerous bends and 
flattenings, which grip and hold the wires. 

12. Lead expands wheu temperature rises, and being very 
inelastic does not go back to its original length when cooled, 
consequently conductors placed apart from each other or 
from other metals, may get into contact. In so far as the 
copper hinders this, lead covering is subjected to injurious 
stresses, and gets wrinkled and eventually cracked. Drawn 
lead is specially liable to this trouble. | 

18. As the electrical resistance of lead is considerable, 
contact with other metals may afford a better road to earth 
than tbe formal “ earth wire.” 

14. When an “ earth” comes on, the lead at the point of 
contact fuses as quickly вв the proper fuse of the circuit. 

15. Even pure water in the presence of air has a slight 
soluble action on lead. | 

16. The water from damp walls often contains dissolved 
salts of ammonia and other salts whose effects on lead are 
extremely deleterious. 

17. Traces of decaying vegetable or animal matter under 
floors, produce acetic acid; this combines with the lead to 
form “ whita lead,“ which has a tendency to increase and 
eventually destroy the lead covering. Even almost dry 
wood suffices to set up this action. 

18, Although the lead be removed for an inch or so where 


EXAMPLES OF FAULTS. 


the conductors enter a terminal, in damp places the current 
creeps on to the sheathing and, escaping elsewhere, causes 
electrolytic corrosion. 

19. Other metals—as brass saddles—eause electrolytic ` 
corrosion, if any moisture be present. 

20. When a wire is in a roomy metal tube, the dielectric, 
except at points, includes the air between the cotton cover- 
ing and the tube. The slope of potential, and, therefore, 
the stress on the dielectric, is much lees than on a lead- 
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sheathed wire, where there is no intervening air. Wood 
casing is better than both in this respect. 

It would be possible to add to this list, but, instead, a few 
examples of actual faults are illustrated. Figs. 1 to 4 and 
fig. 6 are taken from a private house fed at 250 volts by 
the negative and earthed “mid” of a three-wire public 
supply. They are twin 3/20 wires, covered with pure and 
vulcanised rubber, and taped; they are wormed circular, 
and are finally lapped with tape before being lead-covered. 
The rubber, after two years’ use at least, is not very elastic, 
and is apparently of indifferent quality. 

In fig. 1, a sharp-pointed wire nail, itself in dry wood, has 
pierced the lead and partly penetrated the insulation of the 
negative wire. In time the remaining insulation between 
the nail and the conductor broke down, and the current, 
entering the nail, passed from the lead to the negative wire. 
The appearance of the hole shows the direction of current. 
This fault burnt itself out. 

In fig. 2, the appearance of one end of the broken strand 
indicates that there has been a fracture, so that heating took 
place at the point, broke down the insulation, and eventually 
arced from the lead. Here both wires became involved, and 
the marks characteristic of the direction of current are 
obscured by the more general melting of the lead. 

In fig. 3, the insulation between the two interior wires had 
partially broken down, so that a slight current passed 
between them. The fault was discovered by the external 
warmth of the tube, and the latter shows no injury whatever 
except an internal coating of the charred material from the 
fault. In the photograph the lead has been cut open, and 
the charred rabber brushed away from the conductors to 
show the extent of the injury. 

Fig. 6 bears marks of teeth, and there could be no doubt 
about the culprit, as his skeleton, with the spine tightly 
curled up, was found under the wire as illustrated. 

Fig. 4 is taken from a portion of the tube, which was 
lying on a pine wood flooring joist. The corrosive action of 
the wood is clearly shown. 

Fig. 5 shows a similar and more prolonged action. It is 
from a lead-covered cable laid in sand. Untarred boarding 
had been laid over the cable to protect it in the event of 
digging. The moisture saturated with the products of the 
decaying wood sank down to the lead and corroded it deeply 
as shown. 

Figs. 7 to 10 are heavier lead tubes which were treated 
experimentally. . 

Figs. 7 and 8 were embedded in Portland cement and 
sand for 12 months. There is little, if any, sign of corrosion. 
The tubes are, however, reduced in diameter and partly 
flattened by the pressure of the cement in setting. 

Figs. 9 and 10 were also embedded for part of their 
length, but in a mixture of what plasterers call first and 
second coating. They .are distinctly corroded, but not 
deeply pitted. The action was greater near the surface of 
the plaster. These last four tubes were placed vertically in 
the substances in which they were embedded, the. upper 
portions being left in air to afford a basis of comparison. 


TWO IMPORTANT CONTINENTAL POWER 
STATIONS. 


By A. BTEENS. 


A CENTRAL station, which will be one of the most important 
on the Continent, is in course of construction at Saint 
Denis. The machinery, which will be supplied almost 
exclusively by Brown, Boveri & Co., of Baden, comprises 
four Brown-Boveri-Parsons turbo-alternators of 5,000 Kw. 
each, with a speed of 750 r.p.m. The alternators will 
eupply three-phase current ata pressure of 5,000 volta witha 
frequency of 25 periods per second. Esch group is pro- 
vided with a surface condenser, the air and circulating 
pamps for which are worked by a continuous current motor. 

The excitation current is supplied by a continuous current 
turbo-dynamo of 300 Kw., running at 2,700 r. p. m., supplying 
current at a pressure of 200 volts, and provided with а 


condenser; and also by two motor-generators of 375 Kw. 
each. А Tudor battery of 1,200 ampere-hours is provided 
as а stand-bye for periods when the steam installation is not 
at work and has to be started again. Its special task is 
to feed the continuous current motors working the feed 
pumps, and to act as a reserve for the excitation. Each 
turbine possesses а pump, which supplies oil under pressure 
to the various parts requiring it. 

The turbines are constructed for & working pressure of 
12 atmospheres, and for use with steam superheated to 
a maximum of 860? C. The vacuum in the condenser 
should not fall below 90 per cent. Under the above condi- 
tions the consumption of steam is 6:8 kg. per kilowatt-hour. 
The figures guaranteed are calculated very broadly, and 
the results of the trialg will perhaps be still more satis- 
factory. 

The dimensions of the central station will be at first 
61:125 metres by 20 metres. Later on, however, the total 
length will be 96 metres with a view to tbe future addition 
of 10,000 H.P. units, 

Another important central electrical station is rapidly being 
built at St. Ouen. This station, which will be one of the 
most important in France, will probably begin its work of 
distribution on January Ist, 1906. The machinery will be 
supplied, for the most part, by Brown, Boveri & Co., of 
Baden. In 5 there will be turbo-alternators of 
5,000 Kw. each, running at 750 r.p.m., and developing three- 
phase currents at a pressure of 5,000 volte, with a frequency 
of 25 periods per second. Each group is provided with a 
surface condenser. The air-pump and the circulating 
pump of each condenser, are worked by continuous current 
motors. 

For excitation and local services, а continuous current 
steam dynamo of 300 KW., running at 1,709 r.p.m., with con- 
denser, has been provided ; also two motor-generators of 
375 Kw. each. These machines develop current at 100 
volte for the excitation of the alternators and for the 
supply of continuous current to the various services worked 
from the station. 

Accumulators are represented by a Tudor battery of 2,300 
ampere-hours’ capacity, serving as a reserve for the con- 
tinuous current services of the station. 

А central oil-pump, worked by steam, supplies oil uhder 
pressure to the various turbo-generators, in case any of the 
oil-pumps with which each turbine is provided are not in 
working order. The installation of switchboards and con- 
nections is undertaken by the same firm. 

The steam turbines are constructed for a working 
pressure of 12 kg. They will work by steam superheated to 
a maximum temperature of 360? C. Tests will be made 
at а temperature of 300? C. The vacuum in the condensers 
must not be less than 90 per cent. Under these conditions, 
the consumption of steam should not exceed 6 8 kg. per . 
KW.-hour. 


REGENERATIVE CONTROL FOR ELECTRIC 
TRACTION. 


À PAPER descriptive of Haworth's system of automatic 
regenerative control for electric traction was read by Mr. 
John I. Hall at а meeting of the Tramways and Light 
Railways Association, held at the Society of Arts on 
Thursday, October 20th. 

The general features of tbe system, described recently in 
the columns of the ELECTRICAL REVIEW, were discuss d by 
the author, and some results obtained in actual practice 
were given. In the paper, the author says tbe regenerative 
metor is в series motor," yet, from the subsequent descrip- 
tion, it is shown to have both series and sbunt wicdings ; 
and, in discussing the paper, Mr. Raworth described it as a 
shunt motor. It is really a shunt motor with au auxiliary 
geries winding, and **the whole of the speed regulation," каув 
the author, is effected by the shunt field." This point 
was qualified somewhat by Mr. Raworth after the reading of 
the paper, and, from what he said, it would appear that a 
range of speed of 4} to 14 miles per hour—a ratio of 1 to 8 
—is obtained with а 40 per cent. variation in the field 
strength. This statement is somewhat inconsistent. The 
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diagrams exhibited showed a variation of from about 2 to 6 
amperes in the shunt carrent. А 

Among the advantages claimed by the author for the 
syatem are: (а) Economy in generating plant, due to the 
cars acting as generators during deceleration periods; (5) 
economy in feeders, owing to the better pressure distribution 
over the system ; (c) economy in the consumption of energy ; 
(d) economy in wear of brake shoes and wheels. No one 
will be inclined to question these general claims, but several 
electrical engineers present at the meeting expressed doubts 
as to the valnes given by the author to these economies. 

It is not quite clear from the paper what it isthat the author 
really claims, In one place, speaking of current consump- 
tion," he says “ ап average of 25 per cent. in reduction can 
be obtained in operation." In another place, be says “ the 
coneumption as measured on the cars can be reduced by 25 
or 30 per cent." ; and again “if operating solely on up and 
down gradients, an efficiency of up to 50 per cent. can be 
obtained." Tbe extraordinary way in which ** current cori- 
sumption," energy, and efficiency are mixed up is confusing. 
But the author is as loose in the. use of electrical terms as he 
is in hiscomposition. In referring to some records taken at 


Devonport, he says they were taken on a recording watt- 


meter by Elliott Bros. The areas were taken of current 
consumed and regenerated.” 

The resulta of the tests are then given in tabular form and 
expressed in “ watts," the average being 6:846 “ watts con- 
samed,” 2-043 “ratio returned," and 31°30 “per cent. 
returned.” Now, the area of a recording wattmeter diagram 
is а measure neither of watts nor of current, nor is it correct to 
label the values of the energy returned as “ ratio returned.” 
The author considera that about 5 рег cent. better than 
these figures would have been obtained had the motors been 
specially designed for the regenerative system. They were 
“ converted series-parallel motors.“ Some tests taken by 
“Mr. Weaks” (the author means Mr. Weekes) showed “a 
return of 35°75 per cent. of energy in descending a gradient 
of 1 in 11." As the readings were taken on a “ Vulcan record- 
ing wattmeter,” the author considers 5 per cent. should be 
added, as motor meters have a bias in the forward direction, 
and therefore under-register in the ** reverse direction." 

This point was also amplified and emphasised later by 
Mr. Rawortb. Replying to the criticisms which have been 
levelled at the regenerative system of working—namely, 
that the motors must be rated lower because they are always 
in active operation, either absorbing or delivering energy, 
whereas in the series-parallel system the motor has time to 
cool down when not driving the car—the author says tbat 
this does not apply on level routes. The reasoning is not 
conclusive, and we give the author’s words:— The 
series motor on level track requires, say, an amount 
of energy X to carry it from А to B. It does not 
matter how tbe energy is applied, the energy must be 
used and a corresponding heating effect is produced. 
The regenerative motor, on the other hand, requires to 
expend exactly the same amount of energy with, however, 
this exception, it performs its work in a much better way. 
It takes just the exact amount of energy at each second that 
is required, The maximum current is nearer the mean 
speed, a more even turning moment is secured throughout, 
and the strains and stresses on the system are decreased. 

* [n addition to this improved operation, in stopping, 40 
per cent. of the energy required to accelerate to full speed 
is recovered, and the result is that the regenerative motor 
at the end of the run has.performed the journey from A (ов, 
by consuming X—x amount of energy, with the advantage 
that the heating effect has not been increased, because the 
average current throughont the time has not been greater 
than that required by the series motor.” 

What precisely is meant by ** it takes just the exact amount 
of energy at each second that is required ” is not quite clear, 
and the other expression, * the maximum current is nearer 
the mean speed," is algo a little indefinite. Then in the 
second paragraph the author shows that 40 per cent. of the 
energy required to accelerate to full speed is recovered, but 
he does not seem to consider that this 40 per cent. cannot 
be obtained from the motor without some loss, which, of 
course, means heat. 

The author then gives some definite figures on points of 
economy. A pair of series- parallel motors of about 30 H. P., 


energy required by the series-parallel system.“ 


costing about £150, would absorb about 45, 000 units per 
annum, assuming that they run 100 miles a day on hilly 
lines. This, of course, works out to 1:5 units per car-mile, 
and at а cost of 1:5d. per unit, is worth £281 5s. To this 
the author adds the cost of the motors, namely, £150, 
making а total of 2481 5s, for the year. (Why he should 
add the cost of the motors to the first year’s energy bill, needs 
а little explanation.) He compares this with a pair of 
regenerative motors costing £170, and says © for this extra 
expense the motors can work all day long, and do 40 per 
cent. more work, and, at the same time, save 25 per cent. of 
Throwing 
in the 40 per cent. extra work done, the author shows that the 
saving on the first year’s working of one pair of regenerative 
motors is £50 7s. 6d. The £20 is apparently added because a 
regenerative motor does more work than a series-parallel 
motor, although the author has been at some trouble to 
explain in a previous part of the paper that there is no need 
to take this into account. He subsequently explains that as 
series-parallel motors are not rated lower when the cars are 
fitted with “electro-magnetic brakes," there is no need to use 
larger machines for regenerative work, “so the saving of 
£50 7s. 6d. on the first year’s work can be increased to 
£70 7s. 6d.” 

We are next treated to a little elementary arithmetic, the 
result of which shows that the cost of a pair of regenerative 
motors with energy consumption for 10 years is £2,259 odd, 
against £2,962 odd for the series-parallel system, a saving 
of £708 odd. The arithmetic is continued in order to show 
the saving for 25 cars, 50 cars, and 100 cars, respectively, 
the saving in the latter case approaching the magnificent 
sum of £70,312 10s. 

Nor is this all. Without going into details on this 
question," the author claims a saving of £10 per annum 
per car on brake blocks and mechanism ; general car-shed 
labour and attendance, £5; wear and tear of cars, re- 
wheeling and trueing-up, £10; giving a total of £25 per 
annum per car, or £25,000 saved on 100 cars in 10 years. 
This is in addition to the £70,000 odd mentioned above, во, 
putting it roughly, the author calculates an approximate 
saving of £100,000 in 10 years on a system employing 
100 cars, and this, it must be borne in mind, does not take 
into consideration the saving in the cost of generating plant, 
buildings, feeders, &c. For a scheme of this magnitude the 
author calculates that ** the generating plant could be reduced 
by 910 Kw., securing the remarkable economy of £15,000.” 
* [ have, however,” he adds, “only taken the running plant 
into consideration ; the stend-by plant could also be reduced." 

The general impression of the technical men present was 
that the author had rather overdone the matter of saving, 
and Mr. Humphrey, engineer to the Isle of Thanet Tram- 
ways, forecasted the time when his generating station would 
be turned into а coal mine. The cars would generate the 
current, driving bis engines, which, on the reversible principle, 
would put back energy into the boilers, with the result that 
coal would be delivered in а continnous stream from the 
mechanical stokers. He showed what, of course, every 
engineer present (except the author, apperently) knew—that 
series motors could be used to brake the car. In one part 
of the paper the author says, No direct braking can be done 
by the motors on the series-parallel system,” although he 
refers elsewhere to electro-magnetic brakes. 

Mr. Sayers considered that a shunt motor had less 
accelerative power than a series motor, and therefore the 
average speed must be less. He considered that the cost of 
maintenance and upkeep would be greater for shunt than for 
series-wound motors, Mr. Raworth, replying to this point, 
gave figures as to maintenance, and undertook to pull Mr. 
Sayers off his feet by the acceleration of one of his demi-cars, 

Mr. Mordey reminded the meeting that Mr. Siemens out- 
lined the system of regenerative control in that same room as 
far back as 1881; he also referred to his pet subject of 
alternating current traction, showing that regenerative con- 
trol was easier on that than on the oontinuous-current 
system. He referred to the Swiss mountain railways, which 
work on the regenerative principle, but he omitted to inform 
the meeting that the regeneration, so far as putting energy 
back to the line was concerned, had been practically aban- 
doned on the Jungfrau line, owing to the enormous fluctuation 
produced on the generating plant, and that the regenerated 
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energy is now wasted in resistances. This fact might appear 
to tell against the claim for regenerative tram control, that 
the load on the generating plant was equalised, but the con- 
ditions of a tramway system and those of the Swiss mountain 
railway are very different. In the one case we have a very few 
trains with powerful locomotives, and in the other case a 
large number of cars with comparatively small motors. 

Mr. Sydney Sharpe also spoke and called attention to some 
discrepancies in the figures given in the tables. 

In his reply, Mr. Hall said that 25 per cent. saving in 
energy consumption had been shown at Devonport, and that as 
regards maintenance, the report from Southport showed that 
there was less trouble on the regenerative cars than on the 
others ; ard as to sparking, so long as the field current, was 
8 per cent. of the armature current, the sbunt motors did not 
spark. 


LIABILITY FOR TRAMWAY ACCIDENTS. 


[Bv our LEGAL CONTRIBUTOR. ] 


THE recent deplorable accident to an electric tramcar at 
Stalybridge, as a result of which several persons were 
severely injured, naturally turns attention to the question 
how far a tramway company is liable to compensate those 
who are injured. The matter is one of considerable import- 
‘ance, inasmuch as the disablement of a professional man 
with a large practice, or a business man in a large way of 
‚ business, may give rise to a claim for a large amount. 

Prima facie, of course, а tramway company undertakes to 
carry passengers safely, and in order to fulfil that obligation 
it is necessary for the company to employ competent drivers 
and conductors, This is because the company is liable for 
the consequences of negligence on the part of those whom 
it employs. 

Sec. 55 of the Tramways Act, 1870, provides that the 
promoters or lessees of a tramway, as the case may be, shall 
be answerable for all accidents, damages and injuries hap- 
pening through their act or default, or through the act or 
default of any person in their employment, by reason or in 
consequence of any of their works or carriages, and shall 
leave harmless all road and other authorities, companies or 
bodies, and their officers and servants, from all damages and 
costa in respect of such accidents, damages and injuries. It 
may be observed, in passing, that the section applies only to 
а wrongful act or default, and does not make the promoters 
or lessees answerable for a mere accident caused by their use 
of tramcars (Brocklehurst v. Manchester Tramways Co., 1886, 
17 C. B. D. 118). Thus it is probable that an accident caused 
by the breaking of an axle, owing to a flaw which could not 
have been detected, would not found a claim for damages. 

Most, perhaps all, tramway companies protect themselves 
88 well as they can from incautious conduct of their 
employés by a series of minute detailed instructions put into 
print and distributed amongst them, particularly to drivers 
and conductors. When this is done, although such instruc- 
tions will not relieve a company from liability for acta and 
or default of an employé contrary to his instructions, if he 
is within the scope of his duties, vet they will be strong 
evidence as showing what exactly is the extent of the office 
or the duties of the particular servant whose acts or default 
are complained of. Accordingly in one case, where a con- 
ductor detained or gave into custody, contrary to his printed 
instructions, the plaintiff on an unfounded charge of pass- 
ing bad money, thé defendant company was held not liable 
(Charleston v. London Tram Co., 36 W. R., 367.) In 
another case, where the facts were very similar, but there 
were not such printed instructions, the company was held 
liable (Furlong v. South London Tram Co., 48 J.P., 329). 
The extent‘of a tramway company's liability may be gauged 
by reference to one or two cases, The damages recoverable 
by a person injured in a railway accident are, in the first 
place, any actual pecuniary loss he may be shown to have 
suffered ; secondly, if the injury is such as to disable him 
from following his profession, the jury should be directed to 
give such a sum as considering all the circumstances of the 
case will be a reasonable compensation. The fact that a 
person injured has a large private fortune ought not to go 

n diminution of the damages, but it should be taken into 


account in considerin g the probable duration of the profes- 


_ sional income, the chances of retirement, and so forth 


(Philips v. L. & S.W. Ry. Co, 5 Q.B.D. 78). The 
damages, moreover, are not subject to any deduction on 
account of money received by the plaintiff from an insurance 
office under a policy of insurance against accident (Brad- 


burn v. G. W. Ry. Co., L. R. 10 Ex. 1). 


In view of the fact that liability cannot be wholly avoided 
by the selection of competent motormen and conductors, 
tramway undertakers are compelled to take other steps for 
the purpose of diminishing their liabilities as far as possible. 
As we have seen, the Tramways Act of 1870 imposes a cer- 
tain liability upon them. Can that liability be modified or 
lessened by special agreement with a passenger? A tram- 
way provisional order generally provides that the tolls for 
passengers shall not exceed one penny a mile, and sometimes 
requires workmen’s cars to be run, between certain specified 
times, at fares not exceeding a half-penny а mile. If a pas- 
Benger is carried at the statutory rate, it is conceived that 
the undertakers can have no right to issue to him a ticket 
which in any way purports to curtail their liability to him. 
There are no reported cases relating to tramways which bear 


upon the question; but some of the cases relating to the 


issue of railway ticketa subject to conditions. 

Asa general principle, it may be stated that а person 
taking a ticket has notice of conditions appearing on its 
face, or referred to thereon, and he is bound by such con- 
ditions so far as they are legal, whether he actually reads 
them or not (Watkins v. Rymill, 10 Q.B.D. 178). The 
decided cases show : (1) Conditions actually printed on the 
face of the ticket are binding, whether read or not; (2) If 
the ticket is in the form of a book with coupons, the passen- 
ger must be taken to have notice of conditions inside the 
cover, though not referred to on the cover (Burke v. S. E. 
Railway Co., 5 C. P. D. 1); (3) If the ticket on tbe face of 
it states that there are “ conditions” on the other side, or if 
the passenger, in fact, knows that there are conditions on 
the other side, he is bound by them whether he reads them 
or not. 

If the ticket on the face of it merely contains the words 
“ See back,” and the passenger does not know or believe that 
any conditions are referred to, or aré written on the back, 
it appears to be a question for the jury whether the com- 
pany has done everything reasonably necessary to bring the 
conditions to the passenger’s notice (Parker v. S. E. Rail- 
way Co., 2 C. P. D. 416). A fortiori, where а ticket is com- 
plete on the face of it, und contains no reference to anything, 
a passenger who is shown, in fact, not to have been aware 
of the conditions on the back, is not bound by them 
(Henderson v. Stevenaon, L.R. 2, H.L. 470). 

The above cases go to show that a tramway company may 
bind a passenger by conditions printed on the back of 8 
ticket ; but such conditions must be justifiable in law. 

With a view to limiting their liability for accidents to 
passengers, the Sheffield Corporation bave printed the fol- 
lowing statement on the back of their tramway tickets: 


IMPORTANT Notics TO PASSBNGEBS. 


Passengers are being carried at lesstban the maximum authorised 
charges, and every passenger is notified that, in consideration 
thereof, a passenger is only carried on the terms that the maximum 
amount recoverable from tire Corporation on account of апу injury 
or damages suffered by a passenger, and for which the Corporation 
is legally liable, is £25. Except as above, every passenger travels 
at his own risk. Passengers can only travel subject to being bound 
to observe the bye-laws for the time being. 


The front of the ticket contains the usual information, 
with a foot note See other side.“ AM 

It is interesting to consider this notice in the light of the 
principles of law, which we have set out above. In tbe first 
place, it will be seen that the Corporation claim to exercise 
the right of limiting their liability owing to the fact that 
they are carrying passengers at leas than the statutory rate. 
What bearing bas this upon the question? There is nothing 
to show bow far the statutory fare does exceed that which 
is actually charged; but this, in our view, appears to 
immaterial. To use the English version of a Latin legal 
maxim, that is certain which is capable of being rendered 
certain ? ; and, if called upon to substantiate their statement, 
the Corporation could do во at the proper time, The passenger 
who, by reason of the notice “ Зее other side,” may be prov 
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to have notice of the special terms and conditions which are 
printed on the back, may be taken to agree to travel, subject 
to those special terms ; if he does not agree to do во, he may 
get out and walk. But to consider the question in all its 
bearings, could the Corporation refuse to allow a passenger to 
travel if he refused to accept the terms upon which they 
offer to let him bave a ticket, and simply tendered the legal 
fare? Та other words, can the Corporation discharge the 
statutory duty of allowing passengers to travel at a certain 
rate, namely, that of one penny per mile, by charging only a 
portion of that rate, and by exacting the balance by reducing 
their. liability for accidente ? We cannot find any section 
in the Tramways Act, or any claure in the customary form 
of tramway provisional order which throws any light upon 
the solution of this question. Nor does there seem to be 
any case reported which shows that the question has ever 
arisen either in connection with tramways or with railways. 
Having regard to the fact tbat an electric tramway ів 
worked under statutory authority ; that it is worked for the 
benefit of the public; that the laying of rails in the streets, 
and the continual passage of cars along those rails is a source 
of Some inconvenience to those who use the streets, it is con- 
ceived that tbe tramway undertakers are under an implied 
obligation to carry the public at the legal fare, or at any 
rate, to give every member of the public the option of being 
carried for that fare, Although the matter is by no means 
free from doubt, general principles of law: seem to make it 
unsafe for the tramway company to prescribe the way in 
which the Parliamentary rate shall be paid. 

When railway companies issue return tickets at cheap 
rates, they do so upon certain conditions, which may or may 
not include a condition as to some limitation being placed 
upon their insurance risk. If a person desires to make a 
journey for which cbeap tickets are issued, he can do во 
either at the reduced rate or upon the terms of paying 1d. 
а mile. He has the option. If he thinks that by paying the 
Parliamentary rate he will get, better value for his money he 
can do ro. The Corporation of Sheffield, however, who 
issue tickets on the conditions above set out, do not 
(so far ав we know), give their parsengers any option. 
It is Hobson's choice—* This or none." The passenger must 
accept the ticket offered to him with all its conditions. 
If he refuses to accept a ticket subject to any condition the 
Corporation, it is understood, claim the rigbt to summon 
him for refusing to pay the amount. 

No doubt, the Corporation in question have taken a high 
opinion upon the question whether their course of procedure 
is lawful or not. The matter is so doubtful, however, that 
until it is definitely decided in the Courts, no company ought 
to take the. step without due consideration. In the firet 
place, it is not clear tbat it is legal to issue a ticket subject 
to any conditions of the kind which have been discussed. In 
the second place, the legality of such a ticket is rendered 
still more doubtful by the fact that the passenger has no 
option but to accept it. It ів hoped tbat a test case may 
eoon arise which will put the matter on a settled basis. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ĝe., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


N. O. W.“ writes:—''I bave а ratber singular case which I think 
might be of interest to your readers, aud which I would esteem it 
а favour if you would give your opinion ороп in the ' Legal Query 
Column. i | 
* A orders two motcrs from В (who is a merchant) under contract 
as to date of delivery and performance. B informs A where motors 
are being made, and asserts that he is agent for the factory of C. A 
inspects the motors in progress at C.'s factory. B breaks contract as to 
delivery. A telephones C, and purcbases direct one motor in place 
of one that was to come from О ла B. The other motor being made 
by C and ordered via B arrives a month overdue and then proves 
A total failure. О is employed by B to rectify under agreement as 


to time given to А and B. С bresks this and the order is finally 
cancelled by A, and B and C accept cancellation in writing. Mean- 
while A bas sustained serious loss through negligence of C. A claims 
damages from B. Meantime C claims settlement of account from A 
for motor supplied direct. 

"Is A justified in withbolding payment to C until A receives 
compensation from B who presumably hkewiee claims compensation 
from О, the whole damage having been occasioned entirely through 
O.'s negligence, or, apart from above, 

“Can А claim from C payment for expenses incurred in carrying 
out experiments suggested by C to rectify the motor, all of which are 
a failure??? | 

„% Dealing first with the agreement made for the supply of two 
motors, it is clear that A came to know shortly after the contract 
was made that B was only acting as sgent for C. In there circum- 
stanees, A must elect whether to charge B or O with tbe fulfilment 
of that contract. In the circumstances of the case he would be well 
advised to look to О alone, and if C claims a settlement of account 
for the motor supplied direct, it will be competent for A to counter- 
claim for damages, and the whole question can then be settled in 
one action. With regard to the expenses incurred by A in 
endeavouring to put the motor right, it is conceived that these 
might be claimed by way of special damage. In the circumstances, 
A should see his solicitor. | 


THE ELECTRICAL . CONTRACTORS’ ASSO- 
CIATION (INCORPORATED). 


Іх our last issue we referred briefly to the meeting of this Associa- 
tion, which was held at Frascati's Restaurant, Oxfurd Street, W., on 
Tuesday, October 18tb, for the purpose of considering the report of 
the central board, and the transaction of the ordinary general 
business of tbe Association. We are now able to give a fuller report 
of what took place. 

There were present Mr. W. В. Rawlings, supported by Mesers. 
Hogan, Marryat, Berry, McDermott, Cross, Martin, Woodward, 
Usher, Wallis, Steinthal, Jcseph, and a number of other gentlemen. 

Mr. RAwrLINGS, in opening the meeting, welcomed the representa- 
tives from Ireland, Scotland, and the provinces, to London. The 
Becretary then read the minutes and notice of meeting, wbich were 
confirmed. 

The PazsIDENT, in his report, recounted the earlier history of the 
Association, the negotiation and agreement with the manufacturing 
houses, and urged members to act loyally to the agreement. He 
eulcgised the work of the Joint Committee, and incidentally men- 
tioned the establishment of a branch, and the opposition to the 
Sheffield Corporation. He dwelt at some length on the reconstitu- 
tion and the incorporation, together with the aspirations of the 
Association, and explained tbe composition of tbe central board, 
sectional boards, and local branches, and the responsibility of 
members in making the Association a ruccess. | 

Tbe TREASURER then presented his financial statement, showing 


. the deficit of £165 10s. 6d. This, he explained, was more apparent 


than real, as the subscriptions due on May 1st last had not been 
called in yet, and, when they came to hand, would pay all out- 
standing accounts, and leave a balance in band of about £100. The 
President spoke confirming this statement. 

Mr. MARTIN, of Glasgow, moved the adoption of the balance-sbeet 
as presented. Mr. Wa xis, of Leeds, seconded, and the motion was 
carried unanimously. . 

Mr. 8TRINTHAL then proposed that the subscriptions for members 
of all classes should be two guineas per annum, and that the entrance 
fee for members and fellows be two guineas, and the entrance fee 
for associates be one guinea; these to be fixed amounts. Mr. 
Woodward suggested the probability of their being a big balance in 
hand at the end of the year and proposed, with the idea of intro- 
ducing new blood, that the et trance fee be one guinea to all classes, 
and that subscriptions for all members, fellows, or aesociates be one 
guinea aleo. The President replied, pointing out tbe expenses to 
be met, such as the salary of the permanent secretary, and other 
outgoings. Mr. Steintbal's motion was carried with two dissen- 
tients. 

Mr. McDEeRxoT then moved: “That this meeting accept the 
recommendation of the Central Board and confirm the purcbase of 
the Electrical Contractor for the sum of £200." Mr. BERRY seconded, 
and the motion was carried npanimously. 

Mr. BERRY propored that Mesere. Cross, Bteintbal, Hogan, and 
Marryat be elected honorary fellows. Mr. Nonrz seconded if, and 
tbe motion was carried by acclamation. a 

Mr. Shaw tben moved that Messrs. Rawlings, Berry and 
McDermott be elected honorary fellows. Mr. MARTIN seconded. 


Mr. Josera moved an amendment to the effect that they 
be elected simply fellows, but this was not seconded. The 


honorary solicitor, Mr. К. Тукюрів 8мітн, then explained the 
difference between fellow and bonorary fellow, and the difference 
in other grades. 

After further discussion Mr. Mantis proposed that Messrs. 
Rawlings, Berry, McDermot and Wright be elected honorery 
fellows. Mr. SHaw seconded. The motion was put to the 
meeting, but as it was not unanimous, Mesera. Rawlings, Berry 
and McDermot refused to accept the honour. With regard to 
Mr. Wright, Mr. Martin undertook to inform him of the motion, 
and no doubt he would signify his acoeptanoe or otherwise. 
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Mr. ВЕвву then proposed that Mr. Woodward be elected a 
fellow. Mr. RAwLINGS seconded, and Mr. Cross supported. The 
motion was carried unanimously. 

The following reports from the Sectional Boards were then 
taken :—For London, Mr. Hogan spoke on the excellent progress of 
the Association, and Mr. Berry continuing the same subject, 
eulogised the work of his predecessors, and gave a glowing 
description of the future prospects. For Manchester, Mr. 
McDermot reported progress, and gave details of the large fire in 
Manchester ; he produced Press reports thereon, stating that a large 
number of fires attributed to fusing, did not arise from that cause 
at all, and that it behoved all branches of the Association to 
investigate all fires attributed to electricity to take strong and 
immediate action, and to see that the Press reports were correct, as 
sufficient harm to the industry bad already been accomplished by 
false reports. For Glasgow, Mr. Martin reported and expressed his 
gratification at the epirit he had seen displayed; he mentioned the 
Association's opposition to the Glasgow Corporation, their 
conference with the consulting engineers of Glasgow, and the 
favourable result thereof. | | 

Mr. R. Twmepis SwrrH then gave a very interesting address on 
the subject of Municipal Trading,” defining the sphere 
thereof. He said that no  Oorporation should enter into 
competition with private enterprise where the latter was 
sufficient for the purposes concerned. He referred to the Stoke 


Corporation, and to the stopping of the contracting department, 


and to the necessity of contractors co-operating by canvass. 
He referred to the efforts with respect to Newport and 
Ayr. He pointed out that the municipalities were in debt to the 
extent of £146,000,000, which had been devoted by them to the 
purposes of municipal trading. He dwelt at some length on the 
Leeds and Battersea Corporations, and the danger of Tammany in 
municipal life, and referred to the necessity of enthusiastic backing 
of the Association's efforts to defeat the London County Council 
Bill shortly to be placed before Parliament. Mr. RAwriNGS sup- 
ported these statements, Mr. Woopwarp moved that the 
Association oppose municipal trading in so far as it affected 
the electrical profession. Mr. WaALLIS seconded, and the motion 
was carried unanimoualy. 

The PRzsIDENT then referred to the publications of the Associa- 
tion, namely, the ''Mcdel Specification” and the debt-collecting 
letter. He then read a letter from the Manufacturers’ Association, 
giving notice to terminate the agreement on December 31st next, 
and urged the members to act up to the spirit of the agreement, 
taking into acooant the monetary advantage accruing therefrom. 

Mr. BERRY proposed, and Mr. Onoss seconded, that the Central 
Beard be instructed to inquire into the possibility of establishing a 
contractors’ supply house, or make some other arrangements in the 
event of the nctice from the Manufacturers’ Association being con- 
firmed. Mr. Berry commented on the sacrifice which members of 
the Central Board had to make fcr the benefit of the members of the 
Association generally, and briefly explained the working of the 
Joint Committee. 

A vote of thanks to tbe President and to Mr. В. Tweedie 
Smith concluded the business of the meeting. 


DINNER TO DR. LEE DE FOREST. 


On Tuesday evening last а dinner was given at the Hotel Cecil in 
honour of Dr. Lee De Forest, on the eve of his departure for 
America, by Mr. Franck Z. Maguire, vice-president of the American 
De Forest Wireless Telegraph Co. Sir W. Н. Preece presided, and 
there were present many prominent scientiste, telegraph engineers 
and journaliste, including Sir Dudley Forwood, Admiral Bir J. D. 
Hay (Reuter) Col. Н. О. L. Holden, Capt. Lionel James (Times 
war correspondent), Lieut. Balmson (Great Northern Telegraph 
Co.), Profs. W. E. Ayrton and G. M. Minchin, Mesers. James Swin- 
burne, A. A. Oampbell-Swinton, S. Barber (Anglo-American Tele- 
graph Co.), Е. О. О. Nielsen (Great Northern Telegraph Co.), 
A. L. О. Fell, Н. W. Sullivan, G. R. Neilson (European and Azores 
Telegraph Oo.), J. Н. Carson (Anglo-American Telegraph Оо), 
Nevil Maskelyne, E. H. Johnson, and C. Moberly Bell (Times), the 
company numbering nearly 70. | 

After an excellent repast, the CHAIBMAN briefly proposed the 
healths of The King” and “ President Roosevelt,” and afterwards 
tlie quest of the evening, Dr. Lee De Forest. Sir W. H. Preece referred 
to his own 52 years’ connection with electrical engineering, and told 
of his bringing the telephone to this country. His own work in 
wireless telegraphy began 20 years ago. He recalled the arrival of 


Mr. Marconi, aud dwelt at some length on the assistarce afforded ` 


to him by the Post Office authorities, and on the subsequens develop- 
ment of wireless telegraphy, concluding with а eulogy of Dr. Lee 
De Forest, whose system had done such good work in the Far 
East in the hands of Captain Lionel James, special corre pondent 
of the Times. 

In his reply, Dr. Dx Еовевт referred to the splendid work done 
in connection with submarioe telegrapby by British engineers, and 
ex pressed the view that wireless telegraphy would become the hand- 
maiden ofthe cable. He then reviewed the history of the system, 
which he thought had made more progress in the last 12 months 
than during any previous period. The Times wireless war service 
was the first successful utilisation of wireless telegraphy in journa- 


listio work; from a boat equipped with 96 ft. of antenna wire, and 
A l-kw. transmitter, messages up to 1700 words in length were 
transmitted over distances up to 210 sea miles, at the rate 
of 25 to 35 words per minute, often in the face of messages 
from warships of several nationalities. In America, permanent 
wireless communication bad been established over 180 miles between 
Buffalo and Cleveland. At Bt. Louis Exposition 10 inetallations 
were established, handling 3,000 to 5,000 words per day; com- 
munication was also established on September 14th between St. 
Louis and Chicago, 300 miles overlaud, and right across the 
City of Ohicago, and since then services had been inaugurated 
between St. Louis and Kansas City and Springfield, distances of 
280 and 105 miles respectively. Thanks to the methods of tuning 
employed, there was no interference between the local 86. Louis 
service and the long-distance transmission. Several otber services 
were working or in course of installation, between the 
principal cities of the United States; cable service, in code, was 
successfully ibandled, and between St. Michael's Alaska, and Cape 
Nome, where the ice rendered а cable impossible, all cable messages 
from the United States were transmitted by wireless telegraphy over 
105 miles of sea. The U.S. Navy had just granted the American De 
Forest Co. contracts under penalty for the establishment of five 
stations in southern waters, over a range of 1,000 miles. A wire 
between St. Louis and Chicago would cost £18,000, whereas the 
wireless stations had cost £3,000 all told, and all maintenance, &c., 
was confined to the two stations. There was a great futare before 
the art, if developed on sane and rational business lines, and it 
would be of the greatest value as a feeder to the cable and the 
telegraph wire. 

The CBA1IRMAN then toasted Captain Lionel James, who, in reply, 
gave an interesting account of his experiences in the Far Bast with 
the De Forest system. The Times service came to an end because 
it was so much superior to that of the Japanese, who could only 
telegraph over 100 sea miles. He had telegraphed messages 800 
words in length over 240 sea miles in one operation, at 20 to 25 
words a minute, and on subsequently comparing his original МВ. 
with the message received, there was not one mistake. А greater 
trial consisted in successful transmission in both directions over the 
whole length of the Shan-Tung peninsula, across hille 2,000 ft. 
high. There was an element of danger to belligerenta in wireless 
telegraphy, and the sooner international legislation was carried out, 
the better it would be. 

Prof. W. E. AYRTON proposed the health of Mr. F. Z. Maguire, who 
expressed his pieasure at the presence of so many prominent 
scientific men, and representatives of the leading cable companies. 
He briefly recalled the difficulties with which the phonograpb, 
telephone, &c., had to contend in their early days, and considered 
that wireless telegraphy had been developed far more rapidly; the 
system had now reached a high degree of reliability, and the succers 
of Dr. De Forest's demonstration in the presence of the Post Office 
authorities, between Holyhead and Howth, last year, was well 
known. Spanning the Atlantic was of less importance than the 
саа transmission of messages Over distances of 300 to 500 

ев. 

Mr. S. BARBER, proposing the health of the Chairman, unofficially 
expressed the intention of the cable companies to make use of wire- 
less telegraphy, which they regarded not as a rival, but as a valuable 
auxiliary. The Chairman suitably responded. 

The proceedings were intentionally informal, and passed off with 
great satisfaction to all concerned. Й 


CORRESPONDENCE. 


* 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Intercommunication of Tramway Systems. 


Mr. Arthur Day’s remarks in your issue of the 14th inst. 
in respect to running powers in conjunction with the South 
Lancashire Tramway system remind me somewhat of a very 
loyal valet who was instructed by his master to give an 
equivocal reply to any callers who might want to see him. 
The first caller who asked the valet if his master was in, was 
favoured with the reply, Is your grandmother alive; the 
caller's grandmother not being alive, he concluded that the 
gentleman whom he had come to see was not in, and left the 
matter there. The only difference in Mr. Day's case is that 
my grandmother is very much alive, as will be gathered 
from the following answers to Mr. Day’s replies to your 
leaderette. 

The first question Mr. Day asks is, what evidence is there 
for the statement in your leaderette that the receipte on 
both the Corporation's system and also upon my company's 
system during the time when there was an exchange of cars, 
far exceeded those previously obtained, and the following 
extracta from the Bolion Evening News, dated April 11th, 
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1908, and the Bolion Weekly Chronicle, dated April 18th, 
1903, will, I trust, be regarded as sufficient :— 


Bolton Evening News, April 11th, 1903. 


By arrangement with the South Lancashire Tramways Co., through 
cars were run from Great Moor Street to Atherton, Leigh and Bolton. 
The fare was 1s. return, апа the scheme, which was tried as 
an experiment, proved a complete success, thousands of people 
travelliug to Lowton and intermediate placer, some for the first time 
in their lives, by car. 

Tremendous Tram Traffic. 


During the day the tram traffic was phenomenal, all previous 
records paling into insignificance with the tremendous number of 
passengers carried yesterday. The receipts were the highest on 
record by nearly £200, and it is safe to say that they were not so 
high as they would have been had the supply of cars been equal to 
tbe demand. The number of cars available was quite inadequate 
for the amount of passengers. This fact was evident on all the 
routes, but more especially on the Chorley Old Road and the New 
Road services. No fewer than 15 cars were engaged on the New 
Road service, but these were quite inadequate for the extraordinary 
traffic, and the scene at Great Moor Street will not readily be 
forgotten. Hundreds of people assembled at tbe starting places, 
only, however, to find the cars already filled. It was, indeed, an 
exceedingly busy day for the tramway- officials all round, but 
especially for the conductors. Я 

The amount taken on all routes during the day, reached no less а 
sum than £715, which shows an increase of £249 over the corre- 
sponding day last year, when the receipts were £466, and £148 
more than the previous highest record for any qne day since 
the Corporation took over the trams—the previous highest amount, 
£567, taken on Coronation Day. The traffic for the week (includ- 
ing yesterday) shows an appreciable increase of £435 on the 
previous year. | 


The amounts taken on the various routes were :— 


Chorley New Road . £213 Tonge Moor . E50 
Chorley Old Roa T" 50 Deane Road  ... i 20 

liwell ... eas T 50 Gt. Lever Vis T 12 
Dunscar ... ds .. 100 Breightmet ... ss 15 
Farnworth "Em 85 —— 
Daubhill ... ie . 120 £715 


‘The Bolton Weekly Chronicle, April 18tb, 1908, says :— 


The tram traffic on Good Friday was extraordinarily heavy. In 
addition to the other routes, a through service was тип in connection 
with the South Lancashire Tramways to Lowton, vid Four Lane 
Ends, 6d. paid for the journey, and thousands tried and enjoyed 
the journey. For the best part of two hours there was a big 
struggle for seats, and both parties to the experiment undoubtedly 
did well as a result of their enterprise. At times the crush for seats 
or even for standing room on the Horwich and' Lowton cars—and it 
was the same on the return journey—was distressing, and people 
with young children had no chance whatever. It appears to us 
that the police in conjunction with the tramway officials might 
reader very useful service. 
xc receipts amounted to £713, or £150 in excess of any previous 

y- 

If Mr. Day is in a position to diepute the statements 
contained in the extracts above quoted, perhaps he will be 
good enough to let us know upon what dates the receipts 
upon the Bolton Corporation tramway system had previously 
exceeded those referred to, and by how much. Assuming 
that the information given in these extracts is correct, then 
‘I should like to know in what respect the service in the 
town was interfered with, апа how the Corporation lost 
money. I venture to think that the difficulty with the 
service was created entirely through the unfortumate position 
which the Bolton Corporation were in, in not having at the 
time sufficient cars as feferred to in the above extracts, and, 
further, even under such conditions, I think had Mr. Day 


then been general manager, that matters would have been 


from that point of view cohsiderably improved ; not that I 
wish to cast any reflections upon the then manager, but I 
have always felt most strongly that an engineer is more fitted 
for the management of an electric tramway undertaking than 
any other person can be. 

However, I am, with you, more than delighted to know 
that the Bolton Corporation are now anxious to run in con- 
junction with any neighbouring authority, and I shall lose 
no time in endeavouring to come to some such arrangement 
with Mr. Day. І feel some little uneasiness, however as to 
whether Mr. Day in his letter to you does not mean to 
confine his anxiety for such an arrangement to “local 
authorities" only, as the word “ authorities” in his letter 
may be considered to imply. 

I would only add that in 1908 my company sought for 
powers to form junctions with any other tramways or light 
railways which could be worked in connection with our own 


tramways, and the following is à copy of the Clause (42) 
which is in our 1903 Act :— 


The company may form junctions between any of their tramways 
and any tramways or light railways which can be worked in con- 
nection therewitb, but only with the consent of the owners and 
lessees of such tramways or light railways, as the case may be, and 
of the local authority in whose district tbe junction is to be made. 
Provided that such consents shall not be unreasonably withheld 
where any such junction is for the public convenience, and in case 
of difference the matter shall be referred to the Board of Trade for 
determination. 


It will be seen that all this clause seeks is for power to 
make junctions with other tramways with the consent of the 
owners of such other tramways and of the local authority, 
and if such consents are unreasonably withheld where such 
junctions are required for the public convenience, / matter 
shall be referred to the Board of Trade for determination ; 
Mr. Day in his letter assures us that he can prove to any 
person who is open to conviction that if running powers with 
neighbouring authorities are not adopted by them, no reason- 
able person could expect them. Having regard, therefore, 
to the fact that the junctions sought for in the clause above 
quoted must be for the public convenience, and that the 
onus lies upon us to show the Board of Trade (which, I pre- 
sume, Mr. Day will admit is an independent party open to 
convíction) that such junctions are required for that pur- 
pose ; I should like to know how he reconciles his contention 
with the special clause which the Corporation caused us to 
insert in the same Act, of which the following is a copy :— 


35. Nothing in this Act contained shall authorise the company to 
construct any junction between any of their tramwaysand any tram- 
way of the Corporation other than such junctions as are already 
authorised. | $ 


It will be seen from this that the Bolton Corporation have 
excluded themselves from the operation of Clause (42) above 
referred to, and not, mind you, because we wanted to force 
ourselves into Bolton, but because we wanted these junctions 
only, if and when we could prove to the Board of Trade 
that they were required for the public convenience. 

] must apologise for the length of this letter, but inas- 
much as Mr. Day has asked for the matter to be dealt with 
io common fairness to both sides, it is as well that the whole 
о should be considered from both sides, If necessary, 

cou.d extend the matter to cover the negotiations between 
us in regard to the joining up of their existing tramways 
with our own, which again would not show that the Bolton 
Corporation were then animated by that anxiety for 
through connections which Mr. Day would now have us 
believe. 
J. R. Salter, 


General Manager, South Lancashire Tramways Co. 


Liverpool, October 18th, 1904. 


A Mysterious Discharge. 


Referring to Mr. Eden Green's article published in your 
last issue, some years ago I noticed similar phenomena on 
two occasions, both of which occurred when erecting overhead 
mains at collieries. In the first instance the insulated mains 
passed over the boilers, which were outside, the mains being 
fixed at one side on ordinary insulators on the pit head 
framework, and at the other side on the chimney stack in 
the same manner, then run down into the engine room; 
their height above the boilers was about 10 ft. 

Previous to the mains being connected up to the dynamo 
they were lying on the engine room floor; when I lifted 
them up by the bared erids I got а shock, and could also get 
a discharge when bringing the ends near parts of the engine, 
which was earthed. I found that this was due to the steam 
blowing off from the boilers. In the second case, whilst 
fixing bare conductors to insulators on a post, a locomotive 
commenced blowing off steam under the conductors further 
back, with the result that I nearly fell from the ladder with 
the shock I received. "The above are, of course, practical 
demonstrations of the well-known Armstrong hydro-electrical 
machine. 

I do not think that the galvanised iron ledge had any- 


thing to do with the discharge, as Mr. Eden Green appears 


to suggest, excepting that the cable was probably discharging 
to earth at that point. NE 


E 


100 


Tt is obvious that the sparks would be longer and brighter 
on a dry day than a wet one. 

It would be interesting to know if there was any steam 
about on this occasion, otherwise it would appear from the 
sudden disappearance of the phenomena that it was due to 
some atmospheric condition. 


С. Мес. 
London, Oclober 22nd, 1904. | | 


Referring to the letter under this heading in your last 
issue, it may be of interest to mention a similar phenomenon I 
noticed on two occasions when in South Africa. The first 
was during the time I was on an armoured train. A 
stranded wire, with insulating covering, went from end to 
end of the train. This was attached to the cock of the 
whistle on the locomotive in the centre of the train, so that 
‘an alarm could be sounded. I noticed, one evening, a 
continuous succession of bright sparks between the wire and 
‚ Ше dome of the locomotive, at a point where the insula- 
tion was evidently impaired. The train had been stationary 
for some hours, but the safety valve was blowing off. ; 

The second occurrence was at one of the military hospitals 
at Bloemfontein. Sparks could be obtained from the over- 
head wiring of the lighting plant, before it was connected 
up. But there was no steam jet within two miles of the 

lace. 
j Your explanation seems to be a feasible one as regards 
Mr. Eden Green’s bare wire, but I cannot quite see how his 
insulated cables could have got charged “ through a current 
of air which had received a charge from a steam jet, or from 
some similar source." 


London, S.W., October 25th, 1904. 


See previous letter. Electrostatic induction would 
account for the effect in the case of the insulated cable.— 
Eps. E.R.] 


G. R. Pepper. 


Groves: Localisation of Faults. 


I was sorry to find that Mr. Groves regards my in- 
quiry as “flippant criticism." Had Mr. Groves mentioned 
in his paper that the idea was to temporarily transform the 
three-wire section into a two-wire one, even I could not 
have misunderstood his meaning. In extraordinary or pre- 
pared cases this is all right, but to mention it in a paper as 
a good plan to be acted on in case of any fault on any sec- 
tion of distributors is rather absurd. About six years ago 
Ї saw this done with success on a fault, but the fault was 
on an end section up а side street, with two consumers on 
one side and one on the other—all of them with incan- 
descent light installations. When the Wigan Corporation 
started a supply all the mains were laid and consumers 
balanced and connected before the permanent station was 
even built. The whole town was therefore supplied on the 
two-wire system, with temporary plant, by connecting the 
two outers together. In Partick and other places at the 
present time there are large installations working on the two 
wires when supplied by private plant, but when switched 
over to the Corporation mains they are divided up on 
the three-wire syetem. The above cases are exactly 
the same as pointed out by Mr. Groves, and I only mention 
them to show that even to my small experience the arrange- 
ment is rather archaic. This being the case, I hardly 
thought Mr. Groves was referring to it in an otherwise 
original and instructive paper, especially when he mentions 
the "risk of breaking lamps" in connection therewith. I 
still fail to see where this risk need come in! To return to 
the offending paragraph (which Mr. Groves admits was 
ambiguous) corrected, it now suggests that after we have 
connected the faulty section up as a two-wire one, we must 
not leave the meter, &c., working backwards, as in the 
original, but should go from door to door, and “ change over 
all apparatus to which correct polarity is essential.” As 
Mr. Groves truly remarks, this does “ put too great a strain 
on my power of imagination." Mr. Groves has already found 
his faulty section, and his distributors consist of three single 
conductors—not concentric, which would alter the case for the 
worse, For some reason he is unable to drop on to the fault; 
therefore he changes the bad section over as already mentioned. 
Then he calls into every shop and house on the faulty section 


| Ф+ 
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to see on which side each is connected. All the meters, arc 
lamps, Nernst lamps, and all apparatus to which correct 
polarity is essential on one side are then changed over! 
Next day, when the fault is put right, all this apparatus is 
changed back again! It will be seen that Mr. Groves 
treats his distributors very gently. I trust the consumers 
let him down as easily when he is changing over their 
apparatus ! 
The diagram below wili also speak for itself. 


PUBLIC ARC CIRCUIT 


(v.c.) 


V.C..is in this case the printer of the Morning Star, who 
has jast been induced to throw out his gas engine. It will 
be seen that he is not likely to get a bad shock from his . 
motor circuit, and that he will have enough light (оп the 
ceiling) to swear by or at! Next day, however, the public 
will be“ mourning t’ Star ” as they say in Lancashire. 


| A. J. Abraham. 
Partick, Orlober 24th, 1904. 


Insurance and Consultiug. . 


J have just noticed on p. 614 of your current issue a letter 
on the above subject signed“ Consultant,” and wish to 
Strongly endorse his remarks. In fact, I have before me 
what appears to be even a worse case than he had in mind. 
The book to which 1 refer also advertises the Insurance 
Co.; but not only this, it devotes two pages to advertising 
their consulting engineering department, though the chief 
engineer to the firm is a full member of the Institutions of 
Civil and Mechanical Engineers. In other departments of 
the profeesion— namely, that of sanitary engineering—we 
have at least two, and possibly three, equally bad cases 
where one or more members or associate members of the 
leading institutions band themselves together under a trade 
name, and advertise in much the same manner as any trade 
or manufacturing firm, though, no doubt, they would claim 
to be, and are acting to all intents and purposes as, con- 
sultants. It is certainly highly desirable that some action 
should be taken, but apparently none of the institutions in 
any way fathers the profession in the manner that the 
medical or legal societies do theirs ; consequently, our status 
in such matters is vastly inferior. 

Second Consultant. 


[“ Inquirer" asks: Can you tell me the name and 
address of the suppliers of Griffin insulation? 

.“ Exporter" asks: ** Who are the makers of electrical 
percussion rock drills ? 100 of such are required for direct 
current, and we know of no maker“ —Eys. E. R.] 


BUSINESS NOTES. 


Condensing Plant.— Messrs. Isaac Storey & Sons, Ltd., 
of Cornbrook, Manchester, have secured the following contracta : — 
From the Admiralty for Priddy’s Hard, Royal Clarence Victualling 
Yard, through Messrs. Mather & Platt, Ltd., for three sets of con- 
densing plant; from the Admiralty for Sheerness Dockyard, through 
the Lancashire Dynamo and Motor Co. for three sets of condensing 
plant; from the Spanish Military Marine Ministry for Ferrol 
Arsenal, one set of condensing plant. 


Change of Name.— With the consent of the Board of 
Trade, the name of the Angus Electric Light and Power Co., Ltd., 
has been changed to The North of Scotland Electric Light and 
Power Co., Ltd.,“ owing to the extension of their undertakings. 
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Electrical Wares Exported. 


WERK KADING Остовка 20TH, 1908. WEEK ENDING OCTOBER 18TH, 1904. 


Adelaide .. Value £89 Adelaide xs . Value 16 
Alexandria .. es - .. 161 Amsterdam. - is ES 40 
ai Teleg. mat... .. 168 Antwerp. Elec, fuses .. .. 558 
Amsterdam .. © es е 70 Auckland is s ee 57 
Caloutta  .. ve "S .. 588 Beira.. x e е vx 81 
Cape Town .. "m э» .. 1,181 "5 Teleg. apparatus .. 288 
Chinde vs is P + 85 Bombay .. ss ss . 220 
Delagoa Bay ‚+ ө .. 220 | a Eleo. cable 8,856 
ра Teleg. mat. .. 1,667 Brisbane ©» ss $5 85 
Durban S e e . 923 Buenos Ayres e 5 әз B 
^ Teleg. mat. .. .. 836 Cadiz.. v à se "x 10 
Gibraltar ee "e LJ ee ee 186 | Calcutta ee ee ee ee 290 
Gisborne  .. ө» НА РА 241 ir Elec. machinery .. 210 
Hong Kong.. T ds .. 27 | Cape Town Ра 5% - 60 
Kobe. Cable т» e . 990 А Elec. machinery .. 1,193 
Lisbon T - 825 se 17 А Teleg. mat. .. 2,207 
Madras ee са aa oe 147 | Colombo. Elec. machinery .. 144 
Melbourne .. "M i .. 140 Constantinople " si 50 
Otago.. as "T > .. 119 Cyprus. Teleg. mat. as 15 
э Elec. engines. .. 1,859 Durban КР à as oe 1,412 
Penang ee ee ee ee 865 99 Teleg. mat. ee ee 1,918 
Perth ee Ф 6 ee ee 154 * East London 49 
Rotterdam 21 | 


Elec. machinery 98 
MEE 


a Teleg. wire .. 5 15 Fremantle 


Shanghai . 2.33] Gibraltar. Teleg. mat vs 40 
Singapore өө ee ее ee 486 | Gothenburg. . ee ee ee 27 
Stockholm. Teleg. wire .. 160 | Halifax. Teleg. cable .. . 36,329 
Sydney và m T .. 1,919 Hamburg is s . 102 
- Teleg. mat. .. 1,110 | Hong Kong. гә з .. 892 
Tientain  .. ce „% „ Ri, a Elec. machinery 43 
Trinidad ee ee ee ee 18 Lyttelton ee ee ee 20 
Wellington ee ee ee эе 1,200 Маагав ee ee ee ee 129 
| „ Elec. machinery T 88 
Malaga ee ee ee ee 20 
| Melbourne ee eo ee ee 51 
Mombasa s% ee os 28 
' [1] Teleg. mat. ee ee 250 

‚. Ostend. Teleg. wire 141 сиб. 
Paris, Teleg. mat., ss .. 8,240 
Penang us 5» > . 58 
» Pernambuco s% vi ss 81 


Port Elizabeth .. T . 481 
Rio Janeiro. . ee ee ee 62 
si Teleg. mat. 16 
Zt. Petersburg. Teleg. paper. 295 


J Shanghai 108 
Singapore ET v. . 127 

| 12 Teleg. mat. ..  .. 23 

j Вуйпеу eo eo ee ee 220 

| 99 Teleg. mat. [E өө 158 

Toronto eo eo ee ое 90 

Wellington ee ee ee ee 94 

Total £16,473 ' Total eo 265,271 


Foreign Goods Transhipped. 
Gothenburg. Elec. apprts. Value 300 Port Elizabeth. T'I'ph'nes. Value £226 


Melbourne. Telephones 
Sydney. Elec. mat. ое ee 60 : 


Total . £916 ` 


“Combination” Cramp. — This novel cramp was 
recently patented by Mr. A. E. Ingham, of Altrincham, and is now 


being supplied by Messrs. Ed. G. Herbert, Ltd., of Rosamond 


Street East, Manchester, the licensees and sole makers. The cramp 
consists of a strong steel arm, hardened on the wearing surfaces and 
pivoted on a cast-iron block (see illustration). The cast-ironjblockiis 


% COMBINATION " CRraMP. 


firmly secured to the bedplate by means of two bolts, and the 
pivoted arm resting either on the work or against one side (when 
used авап end cramp) ів further secured by means of a third bolt. 
It is evident that this device simplifies the setting of work on 
machine beds, especially where it has been customary to use 
numerous sizes of packing blocks, &c. 


Cairns v. Reynolds.—In the City of London Court, 
on Friday, before his Honour Judge Rentoul, K. O., aun action was 
brought by Mr. E. Н. Hawkins, of 3, Barbican, as trustee under a 
deed of assignment for Cairns & Co., electric lamp manufacturers, 
91, Queen Victoria Street, E.C., against Mr. Reynolds, of Hertford, 
to recover the sum of £3 10a. 9d. for electric lamps supplied. Mr. 
Cairns said he sold the goods to the defendant, the latter, 
however, said the lamps were supplied to him on a misrepresenta- 
tion, and he wrote to Cairns and told them they did not answer 
the description. He requested Mr. Cairns to take them away and 
put up other lamps. Mr. Cairns had taken lamps which were worth 
one guinea a piece, and put up others which were only worth 9d. 
each. Asa matter of fact, the lamps which were now in use were 
supplied by the electric lighting company who supplied him with 
energy. Mr. Oairns should look to the Electric Supply Co. for 
payment. Mr. Cairns said the Supply Co. would not pay him, and 


it was ridiculous to suggest that the lamps were not satisfactory, as 
there were hundreds of thousands of them working satisfactorily all 
over the country.— The Defendant: The lamps he is suing me for 
are lamps supplied by the Electric Supply Oo., who agreed to 
supply me with electricity and lamps. The wiring was done free. 
Mr. Cairns said the matter could be tested, and that if the defen- 
dant had his electric current cut off the lamps in dispute would 
belong to him, and not to the defendant or the company. The 
second lamps put up were certainly worth 10s. each.—Judge 
Rentoul said he ould not tell which of the parties were in the 
right, and he adjourned the case for further evidence. 


“Blake” Insulated Staple—A much improved type 
of insulated staple for telephone and bell wiring, &c., has been 
brought out by Mesers. Mosses & Mitchell, 68—71, Ohiswell Street, 


" BLAKE" INSULATED STAPLE. 


Е.С. The staple is square shouldered and sharp pointed, and the 
arch is thoroughly protected by vulcanised fibre, in such а way that 
the fibre cannot possibly be accidentally detached from the staple. 
The figures annexed speak for themselves. 


New Air Compressor.—We illustrate herewith e. compact 
and efficient air compressor mounted on a receiver base. The machine 
is а “ Boreas” patent compressor, of the belt-driven type, manu- 
factured by Messrs, Lacy, Hulbert & Co., Ltd., of 25, Victoria Street, 
Westminster, and Beddington, Surrey, and is arranged for a working 

ressure of 25 Ibs. per sq. in. Опе of the most noticeable features 
ts its silent working, the air intake being inaudible, and the valves 
returning to their seats without the slightest shock. The design is 
considered to be one that will at once appeal to a practical engineer 
on account of the large allowance made in all the working parte to 
withstand wear, and consequent reduction of repair to a minimum. 
The lubrication also is neatly arranged and thoroughly effective, no 
oil is lost in throwing or wasted by overflowing and ranning over the 


Ми» Am CoMPRESSOR. 


base on to other parts of the machine. Spent oil is collected in the 
bottom of the oil chamber, and may be drained off at the leisure of 
the attendant. The air receiver base is fitted with pressure gauge, 
safety valve, blow-off cock, and a neat instantaneous coupling to 
which one end of the delivery hose is fastened. We understand 
that one of these machines is in operation at the Kensington and 
Knightsbridge Electric Lighting Oo.’s works, where it is used to 


“compress air for cleaning dynamos, &с., and is giving entire satis- 


faction. These air compressors are sometimes mounted on a base- 
plate forming the air receiver, and fitted with an electric motor for 
driving the compressor. The whole plant can also be mounted on 


wheels for moving from place to place in electric power stations or 
elsewhere. 


Steam Specialities.—Amongst recent contracta received 
by Messrs. Holden & Brooke, Ltd, of West Gorton, may be men- 
tioned one for eight of Brooke’s water separators, for the London 
County Council, each for 12-in. pipes, ordered through Messrs. 
Musgrave & Sons, of Bolton; one ke’s oil separator for the 
Ilford Electricity Works, to deal with 27,000 lbs. of steam per hour 
with vacuum trap (рег W. Н. Allen, Son & Oo). Further orders 
have also been received for water separators from Messrs. Musgrave 
and Bons, Ltd., Craven Bros., Dick, Kerr & Co, &.; and for 
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Brooke’s new steam trap from the electricity works at Southend, 
Middlesbrongh and Oape Town, the North-Eastern Railway Co., 
шаш Dockyard, Simons Вау (per Aiton and Co.), Dick, Kerr 
and Co., &. 


Patent Locking Glow-lamp.— We recently inserted in 
our “ Correspondence" columns an inquiry regarding means for 
locking glow lamps in their holders so that they cannot be removed 
therefrom by unauthorised persons. Such a device bas been evolved 
by Meesrs. Barlow & Young, of 8, London Street, E.C., and is 
illustrated herewith. It will be seen that the base of the 
lamp is fitted with threaded pins, bearing conical nuts; the 
pins are ecrewed right and left-handed, so that on clamping 


Parent LOCKING GLOW-LAMP AND KEY. 


them between the jaws of the master key, which are so shaped 
as to grip the nuts, they can readily be screwed up tightly, 
even inside a narrow shade. When so ecrewed up, the nuts 
cannot be slackened back with the fingers or with any ordinary 
appliance, but can easily be loosened with the key. 


For Sale.— From a notice which appears among our 
advertisements to-day, it will be seen that offers are being invited 
for the goodwill, lease of 
machinery and plant of W. & E. Sumner & Olementson, Ltd. 


Codd Are Lamps.—We regret to find that in the notice 
of these arc lamps which appeared on page 669 of our last week's 
issue, the address of the Codd Arc Lamp Co. was incorrectly stated. 
The address is Standard Worke, Dame Agnes Btreet, Nottingham 
(not Birmingham). 


Electric Fire Pumps.—Messrs. Merryweather & Sons 
have just supplied an interesting pumping plant to Mesers. Robinson 
and Cleaver's new premises in Regent Street. It is of great import- 
ance that the pump should run noiseless! y, and this object is attained 
by using a Merryweather “ Hatfield " pump, which is direct coupled 
to an electric motor, and there is consequently no noise due to 
gearing ; the pump having three barrels the flow of water is con- 
stant, and there is no fear of water hammer in the pipes. The 
motor is provided with two commutators, and the pump is run at 
half-speed with good efficiency for domestic supply, and in the 
event of fire can be run at full speed, when it will throw two power- 
ful fire extinguishing jets. 


Forthcoming Book. — Mr. Henry J. Glaisher, of 
Wigmore Street, London, will shortly publish “Х Rays: Their 
Treatment in Cancer and other Diseases,” by R. J. Cowen, 
L. R. O. S. I., L. R. C. P. I., &c. 


“Sentinel” Air Compressors,—Messrs. Alley and 
Maclellan, Ltd., of Glasgow, have just received an order to supply 
two of their “Sentinel” patent compound intercooling air com- 


ргеввотв for Messrs. Wm. Beardmore & Oo.’s new shipyard at 


Dalmuir. These machines are of size No. 8 double, having a total 
capacity of 5,500 cb. ft. per minute at standard speed. They will 
be coupled direct, each to a 400-в н.р. Oechelhaeuser gas engine, sup- 
plied by Mesers. D. Stewart & Co. (1902), Ltd., who hold the whole 
contract for these plants. 
30 Ibs. and 100 Ibs. per aq. in., the return from the 100 lbs. service 
being led to the 30 Ibs. reservoirs, and the air supply will be auto- 
matically controlled by Alley & Maclellan's governors at both these 
pressures. The compressors are of the firm's standard enclosed type, 
all bearings being lubricated under pressure. "This, it is said, will 
probably be the largest gas engine-driven compressed air installation 
in the country. Repeat orders for “ Sentinel” air compressors 
have recently been bcoked from:—Palmer's Shipbuilding and Iron 
Oo., Ltd., Jarrow-on-Tyne, 3,000 cb. ft., steam and motor-driven ; 
Bwan, Hunter & Wigham Richardson, Ltd., Newcastle-on-Tyne, 


premises, fixtures, stock-in-trade, ' 


The compressors will each supply air at 


2,100 cb. ft.; Messrs. Forgiers et Chantiers de la Mediterraneé, 
Havre, 1,500 cb. ft.; and for Н.М. Dockyards, 3,500 cb. ft. 
During the past two years 233 of these machines have been sold. 


Stanger Electric Baths.— Last week we paid a visit to 
the installation of electric baths which bas been put down at 54, 
York Terrace, Regent’s Park, by Mr. J. Stanger, a German elec- 
trician, who has opened similar baths on the Continent and in 
America during the past few years. The fundamental principles 
upon which these baths depend, are the localised application of a 
direct current, and the use of tannic acid in solution in the water, 
which is maintained at a temperature of 90to 105° Е. The current 
is applied at pressures up to a maximum of 25 volts, and 
up to a strength of 3 or 4 amperes, according to requirements, by 
means of a series of carbon plate electrodes, which are supported 
along the opposite sides of the bath by means of slotted brackets, in 
such a way that they can readily be disconnected where not 
required, aud disposed во as to localise the bulk of the current at 
any desired part of the body of the patient, or to lead the current 
in any particular direction through the body. As the specific 
resistance of the solution is very high, a large propor- 
tion of the current passes through the body—a fact which 
is easily tested by placing the hands in the water while current is 
passing, and moving them towards and away from the electrodes. 
А personal test of this nature convinced us of the possibility of 
localising the current, which could be strongly felt when the hands 
were near the electrodes. A small centrifugal circulating pump is 
provided, with which a current of water can be directed upon any 
part of the person; and an electrode contained within the flexible 
pipe used for this purpose, enables an electric current to be applied 
therewith. Suitable means are provided for regulating the current 
strength. Tbe main purpose of this type of bath is to treat 
patients suffering from gout and rheumatism, in which complaints 
we are informed that great success has been attained. It 
is not within our province to discuss the therapeutic effects of the 
system; the great value of electric baths, however, for the diseases 
named, and many other affections, is well known to medical elec- 
tricians. Besides the baths above described, а special type which 
may be called an “arm-chair bath " is provided for diseases which 
cannot conveniently be dealt with in the larger baths, together with 
suitable accessories. Great importance is attached by the inventor 
to the use of tannin compounds in the water ; and it may pe added 
that no patients will be accepted for treatment without the express 
sanction and advice of their own qualified medical advisers. 


Trade Announcements.—Messrs. Schiff & Co., carbon 
manufscturers, of Schwechat, near Vienna, have appointed Messrs. 
H. G. Mayer & Co., of 67, Aldersgate Street, E. O., as their agents 
for tbe United Kingdom. Messrs. Mayer will deal in arc lamp 
carbons, carbon brashes, battery carbons, &c. 

Mr. F. M. Vincent has purchased the business of Mr. George Pyrke, 
electrical engineer, of 151, High Street, Bromley (Kent). 

The London offices of the Key Engineering Co., Ltd., and of 


‘Cowans, Ltd., have been removed to 4, Queen Victoria Street, Е С. 


The Stahlwerks-Verband Aktiengesellschatt, of Duesseldorf, 
have appointed the German Steelworks Union Agency, Led., 13-14, 
Abchurch Lane, London, E.C., as their sole agents for the United 
Kingd^m. i 

Messrs. De Grelle, Houdret & Co., of 130, London Wall, E.C., 
announce that their agreement with Mesers. Schiff & Co., carbon 
manufacturers, of Vienna, for whom they have acted as sole agents 
for the last five years, terminates at the end of this month ; they bave, 
however, made arrangements to continue to supply their clients, as 
before, with first-class carbons. They also hold several other sgencies, - 
including incandescent lamps, insulators, copper wire, sheets and 
tubes, also flex, cotton and silk-covered insulated wires and 
cables, &c. е 

Messrs. Veritys, Ltd., have opened a sales depót in Birmingham, 
at Carlton House, 28, High Street. This branch will be under the 
charge of Mr. N Edwards, who has been representing Messrs. 
Veritys in the Midland district for some time, and was previously 
assistant manager at their works. Stocks of all material likely to be 
required by trade customers are kept, and letters from customers in 
the Midland district should be addressed there and not to the works 
at Aston. 

The proprietor of the Jrish Engineering Review, a sixpenny 
monthly journal which has been published in Dublin during the 
last six months, and has from the first been an interesting and 
creditable production, has formed the business into a limited com- 
pany, with the title The Irish Technical Press, Ltd." The last 
issue of the journal contains a prospectus and invitations to readers - 
to subscribe for part of the £2,000 capital. The offices лге at 18, 
Fleet Street, Dablin. : 

As announced in our last issue, under New Companies Regis- 
tered,” the business of Muirhead & Oo., of Elmer's End, Becken- 
ham, aud 12, Carteret Street, Westminster, has been, for family 
reasons, registered as a private limited company. There will be no 
change in the conduct of the business. 


Electric Furnace.—We are informed that during the 
past fortnight Messrs., Marryat & Place have been demonstrating 
with an electric furnace at the Shoreditch Electrica] Exhibition, 
and such unexpected interest have the visitors taken in the ехрегі- 
ments, that the County Council ordered special railings to be erected, 
and upon most nights the police were requisitioned to control the 
crowd. Altogether about 11,000 persons looked through the coloured 
glasses into the furnace. The experiments consisted of fusing quartz 
and refractory metals, such as iridium and chromium, but the pablic 
expressed the greatest satisfaction with pote of boiling steel or 
molten fire-brick. 
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Browett, Lindley Engine Contracts. — Messrs. 
“Browett, Lindley & Co., Ltd., of Patricroft, have, within the last 
few weeks, received the following orders :— 


From Messre. Mather & Platt, Ltd., three 200-xw. engines and one 100-Kw, 
engine for the Priddy's Hard Victualling Yard and Royal Forton Barracks to 
Admiralty specifications. 

From Messrs. Bruce Peebles & Co., for Canada, two engines, each to drive a 
250. K W. alternator, these engines also to give a further 50 per cent. overload. 

From tbe British Westinghouse Electric and Manufacturing Co., for the 
Froddingham Iron and Steel Co., one 875-в.н.Р. engine. This engine to be 
capent of giving 100 per cent. overload. ` 

rom the Cellulose Fabrik Skotselven, Norway, one 40-в.н.г. engine. 

From Messrs. Steel Bros. & Co., London, for delivery to Rangoon, one 50-5.H.P. 
engine. 

From the Union Card Paper Co., Montreal. Canada, one 50-kw. engine. 

ii om Messrs. Campbell & Isherwood, Bootle, two 80-в.н.Р. engines for ship 
ghting. 


The above orders total up to about 3,500 B. H. r. 


Dissolutions and Liquidations.— Messrs. Walker und 
Hodgetts, Ltd., electrical manufacturers, Manchester, are windiog 
up voluntarily with Mr. E. A. Radford, 86, King Street, Manchester, 
as liquidator. Creditors should send particulars to Mr. Ridford by 
November 30th. f 
@ A meeting of the Metropolitan District Electric Traction Co., Ltd., 
is to be held at Hamilton House, Victoria Embankment, on 
November 28th to bear an account of the winding up from Mr. W. E. 
Mandelick, the liquidator. 

Messrs. J E. Wedekind and T. Miller (Charles Peacock & Co., 
electricians and engineers, 43, Clerkenwell Road, Е.С ), have dis- 
solved partnership. Mr. Miller will attend to debts, &c., aud will 
carry on business as T. Miller & Co., at 66, Victoria Street, S. W. 

A receiver bas been appointed on bebalf of the debenture holders 
in the Sir Hiram Maxim Electrical and Engineering Co., Ltd., of 
Gillingham Street, S. W. A circular issued by the secretary suggesta 
that a scheme for reconstruction may be formulated at an early date, 
under which the business can be resumed. In the meanwhile, the 
business is being carried оп by Mr. Alfred Hardie, tbe managing 
director, as receiver. 

The Edison-Gower-Bell Telephone Co., of Europe, is winding up 
voluntarily. 

The scheme for re- arrangement of Ferranti, Ltd., already outlined 
in our. columns, was before the Courts in London on Tuesday, and 
was sanctioned with certain modifications. 


Catalogues and Lists. — The Вкітіхн Тномѕом- 
HovsToN Co., Lro., is circulating an attractive large-sized postcard 
for bringing the B.T.H. Edison electric lamps before the private 
householder. The picture represents Jones holding his electric 
light bill out under the light of a B.T.H. lamp, and you can hear 
him laugbing and chuckling b»cause it is во low; Mrs J. is looking 
over his shoulder also at the bill, but if one may judge from her 
serious mien she hardly joins in ber husband's pleasure. 

Circular B. 1,071 (revised), issued by the Barrish WESTINGHOUSE 
Co. gives full details and illustrations of the Westinghouse S.B." 
type direct current motors. 

The Inpia-RupsBER, Ооттл-Ревона AND TELEGBAPH WORKS Co., 
Lv., of Silvertown, has in circulation just now several new price 
lists particularieing the Rymer-Jones universal shunt, testing keys, 
and patent connectors. 

The New System Private TELEPHONE Co., Lrp., of 37, K ng 
William Street, E. O., is supplying a cheap line of private inter- 
communication telephones, and lists relating to same are at present 
in circulation. 

Among a batch of new illustrated lists received from Мизвнв. 
FEBBANII, Lrp., of Hollinwood, is one describing their class B 
current transformers for ammeters, power factor indicators, relays, 
and indicating wattmeters, for voltages from 100 to 5,000. 

Th: ro came to hand, too late for mention in last week's '' Special 
Fittings Number" of the ErgcTRIOCAL Review, a very fine supple- 
mentary catalogue of new designs of artistic fittings for electric 
lighting, which are being made by Mxssns. О. J. THURSFIELD AND 
Co, of Birmingham. We showed two of their neat designe last 
week, and they may be taken as representative of the class of work 
turned out by the firm, but those who are directly interested in this 
sort of thing will find some very fine specimens of brackets, elec- 
troliers, lanterns, pendants, standards, and ceiling fittings in this 
new oollection of illustrations. 2 

Мкзввв. Jounson & PHILLIPS have issued an illustrated list 
particularising fully their J. & P. motor starters, which were briefly 
described in our Jast issue. Prices and dimensions are tabulated of 
standard sizes from 4 to 50 B. H. P. 

The LAHMEYER ELEOTBRICAL Co., Lrv.,in its No. 27 list just to 
band, describes the type D. S. Gd. single-phase alternating current 
motors for heavy starting torque. 

Мв. Автнов KoPPZL, of St. Clement’s Lane, E. O., bas sent us 
a copy of his latest illustrated list showing patent automatic water 
softeners. A full description of their principle, construction and 
advantages is given. 

An October price sheet of Protected type direct current 
motors has been issued by the PRIX Dynamo MANUFACTUBING 
Co, Lrp , of Thornbury Works, Bradford. 

We have received from Messrs. Ногрин & Brooxs, LTD., a copy 
of their new List No. 69, describing Brooke's patent automatic 
boiler-feed regulator. | 

We have received from Messrs. R. ALGER & Sons, lighting 
engineers, of Newport (Mon.) a copy of an illustrated souvenir pre- 

d by them, giving an account of the workmen’s annual outing to 
ignmouth on September 3rd. 

The CoMPAGNIB GENBBALB DE CONSTRUCTIONS ÉLECTRIQUES, 
of 63, Rue de Provence, Paris, send us their monthly bulletin of 
“ Perles" gauze resistances, submerged resistances, ‘Thermique ” 
arc lamp, &c. 
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The ELROTRIOAL Oo., Lro., has just brought out several new 
sections of its price lists; ' A” gives illustrations aud particulars of 
continuous current dynamos and motors; В” gives! tabulated 
details of outputs, voltages, speeds and prices of the same machines ; 
and C“ tabulates dimensions and gives drawings. 
` Full particulars of the Davidson patent steam pumps for boiler 
feeding, circulating, &c., are contained in a new illustrated pamphlet 
just issued by Mrssas. W. H. BAILI & Co., Lro., of Salford. 


Belgium.— La Société d'Electricité du Pays de Liege is 
the title of a company which has just been formed in Liège, with a 
capital of £200,000, to establisb, finance and carry on electric light- 
ing and traction plants in the Liège district. 


Book Notices.—Hachine Drawing. By А. Р. Hill. 
London: P. S. King & Son. 1904. Price 28. 6d. net.—This ів a 
volume for students at technical institutes, &c., especially evening 
classes, and contains 38 plates, giving а large variety of examples 
from actual drawings, fully dimensioned. The critical descriptions 
given with the drawings, as well as the practical rules and worked 
examples of calculations and test questions, cannot fail to be of 
great value to students, especially those who have to work largely 
by themselves. The nature of the subjects chosen is such as to 
familiarise the student with the machines and structures that he 
will meet with in engineering work, and the work appears to be 
well worthy of commendstion. 

" Mémorial de la Société Technique Impériale Russe." Parts 
2—10, 1904. Edited by A. ЇЧ. Sigounoff. Annual subscription (out 
of Russia) 16 r. St. Petersburg: Panteleimonskaiii, No. 2. 

" Directory of Membership (No. 3) of the American Institute of 
Electrical Engineers." ` 

“Directory of the Engineers’ Club of Philadelphia, 1904.” 

"British Standard Specification and Sections of Bull-Headed 
Railway Rails.” Report issued by the Engineering Standards Com- 
mittee. London: Crosby Lockwood & Son. 10s. 6d. net. 

“The Conductometer and Electrical Conductivity.” By Rollo 
Appleyard. London: H. Alabaster, Gatehouse & Co. 18. 6d. 

" Handbook in Cable-Break Localisation: Graphic Methods and 
the Calculator Board in Practice.” Ву Е. Raymond-Barker. 
London: Н. Alabaster, Gatehouse & Co. 16. 6d. and 2s. 

" 8попегїө, Telefoni, Parafulmini, Descrizione degli apparecchi, 
guida pratica per la posa in opera.” By Umberto Zeda. Milan: 
Biblioteca di Elettricità. L. 2. 

“ Medical Electricity—A Practical Handbook for students and 
Practitioners.” By Н. Lewis Jones, М.А, ёс. Fourth edition. 
London: Н.К. Lewis. 123. 6d. net. 

“List of Members of the. North-East Coast Institation of 
Engineers and Shipbuilders.” Newcastle-on-Tyne: 4, St. Nicholas’ 
Bvildings, West. 

“ Annuaire Technique.—Accumulateurs Electriques (3rd edition); 
Combustibles (2nd edition); Carneaux et Cheminées (2nd edition); 
Cbauliéres а Vapeur (I. Théorie et Construction; II. Chaudières 
industrielles et accessoires (2nd edition)" Ву Н. Rodier. Pub- 
lished annually. Paris: Rèdaction, 64, Rue de la Victoire. 
London: Dulau et Cie, 37, Soho Square. Fr. 4.50 each. 


Power Station Oils.—In view of the increasing adop- 
tion of the turbine system in electric generating stations, the 
Stern-Sonneborn Oil Со., of 57, Gracecburch Street, E.C., bave 
given special attention to the question of а special lubricating oil, 
and bave recently put on tbe market special qualities, which, we 
are informed, have proved themselves to be particularly well 
adapted for their рирою, The same company have aleo devoted 
special attention to cylinder oil for superheated steam cylinders, 
and their Occentaline” 800 Е oil is specially intended for this 

se. Particulars of this are given in a recently issued circular. 
The oil is claimed to have a very high flash point, also firo test, 
and retains its viscosity to an uncommon degree at the very highest 
temperatures to which it may be subjected. The Stern-Sonneborn 
Co. are already supplying regularly many of the largest electric 
generating stations. ; 

Fire Alarm. Demenstration.—The Leslie Walker 
Instantaneous Fire Detector and Fire Indicator Co., Ltd., held a 
demonstration of their system of fire alarms at the St. Peter's 
Institute, Buckingham Palace Road, S. W., on Tuesday afternoon, 
25th inst. . 

Nt. Louis Exhibition.—Messrs. John Davis & Son 
(Derby), Ltd., have been awarded both а gold and а bronze medal 
for their special surveying and mining instruments shown at this 
exhibition. 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.— The T.C. has resolved that con- 
sumers of energy for power sball have the option of being 
on the maximum demand system at 2d. and 1d., or on a flat rate of 
14d. per unit. 


Beaumaris.—The Council has resolved to rescind its 
resolution to apply for a prov. order in view of arrangements being 
made with the North Wales Power and Traction Co. fora supply of 
electricity for the town and neighbourhood. 

Birkdale.—The District Electric Supply Co. bas agreed 
to provide housebolders with wiring and fittings for six-light instal- 
lations free of cost. 

Bishop's Stortford.— The U. D. C. is applying for а 
prov. order. Notice appears in the London Gazette for Qotober 25th 
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. Brisbane.—With reference to the note which appeared 
on page 265 of our August 12th issue, under “ Australasian News,” 
we are informed that the statements given therein respecting the 
supply of electricity in North Brisbane are not quite accurate. The 
ition of matters, from later information, is as follows: -The Brisbane 
lectric Supply Co., which is mentioned in the note as Burton & Oo. 
(it should bave been Barton & White), holds powers to supply over 
the whole of the city area, some 9'25 miles of streets. The Fortitude 
Valley Electric Light and Power Co. has only the Fortitude Valley 
area (containing about 2 miles of streets) The Brisbane Co. has 
laid cables in the principal streets, and runs a regular service. The 
lant, which is almost exclusively made up of Parsons turbine sets, 
had an output this year of 730,000 units. : 


Continental Notes.—An electricity works is to be estab- 
lished at Schonau, Germany. 

A concession has been granted to erect a water-power plant on 
the River Serio, at Bergamo, Italy, for electric lighting and power 
purposes. i 

Application for permission to utilise the water power of the Seco 
River in the generation of electrical energy has been made, it being 
proposed to light the town of Muchamiel, Spain. 


Datchet.—The electric lighting of the district wa 
inaugurated on the lst inst. by the Slough and Datchet Electric 
Supply Co. 


Devonport.—The T.C. is negotiating with the Ad- 
miralty for supplying energy for lighting the Royal William 
Victualling Yard, the Royal Marine Barracks, and the Royal Naval 
Hospital. 


Dublin.—Mr. P. C. Cowan, L.G.B. inspector, opened an 
inquiry in the City Hall on the 18th inst. into the application of 
the Corporation to borrow £21,000 in connection with the E.L. 
scheme. It was stated that it was necessary to provide additional 

lant, in order to meet the increased demand for energy. A very 
engthy discussion as regards the whole scheme for lighting 
the city took place at this inquiry, which was continued for three 
days, terminating on the 20th inst. Comparisons wera made 


between the cost of the lighting of Dublin and the cost of the under- 


takings at Belfast and Cork. 

The Jrish Times taxes Mr. Robert Hammond witb having 
saddled the citizens with a burden in the shape of a large capital 
expenditure on the E.L. scheme. 


Earsdon.—The U.D.C. is inviting tenders for the public 
lighting of the district. | 

Gillingham (Kent).—The T.C. has received from the 
L. d. B. sanction to borrow £19,754 for E. L. purposes. 


Glasgow. — The electrical engineer has been authorised to 
obtain and submit tenders for the supply of 800 demand indicators, 


Godmanchester.—The T.C. bas decided to invite offers 
for the use of the old water mills as a generating station for the 
production of electrical energy for public and private lighting. 


Handsworth.—Good progress is being made with the 
new electric lighting scheme. Some 120 street arc lights, which it 
is proposed to put down, will absorb half the proposed capacity of 
the plant, the remaining half being for bouse and shop illomination. 
Energy for power supply, it is anticipated, will not be required on 
account of the residential nature of the district. 


Inverness.—W ork has now been commenced on the site 
of the electricity works to be erected by Messrs. Edmundson’s 
Electricity Corporation. 


Keighley.—The result of the past year’s working, ended 
J о last, as shown in the electricity accounts just issued, is 
as follows :— 


1904 1908. 

Revenue, private lighting .. £2,031 £1,414 
ў public lighting $s © ee 447 480 

е meter rents and sundries ee T 445 208 

a Total xs £2,928 42, 102 

Total working costs, including public lighting £2,091 £1,984 
Interest vis së Ре es 1,806 £1,806 
Sinking fund cè > T £1,149 £1,089 
Deficit for the year os ee T T £1,023 £2,227 
Average price obtained per unit. T - 8°8d. 8:664. 
Total working costs ре unit oe oe ee 2:724. 8:87а. 
Number of units sol T ne 184,807 187,721 
Maximum load recorded .. 140 kw. 120 Kw, 


Total capital expended .. % 


Kuala Lumpur (Selangor).— The Director of Public 
Works reports that the electric lighting has been delayed by lack 
of labour, frequent changes in the executive staff and heavy 
mortality among the labour force employed at Ula Gombak. It is 
considered that the arrangements for house lighting will probably not 
be finished until June, 1905. Up to the end of 1903 a sum of $277,000 
was expended on this scheme, which is now estimated to cost 
$815,500. It seems that the electrical plant, supplied by the 
Maschinen Fabrik Oerlikon, had to be stored unopened for eight 
months on account of the delay. It is hoped that the packing 
was efficiently performed, for storage in a tropical country where 
an annual rainfall of 90 inches is below the average, does not seem 


very promising. 

Uttoxeter.—The North Staffordshire Railway Co. has 
jast put down a small lighting plant on its premises for lighting its 
station and yards. The current was switched on recently, and at 
present there are erected 18 arc and 40 incandescent lamps, The 
plant includes a direct-coupled generating set of 20 xw. 


Launceston (Tasmania).—We give below а brief 
abstract of the accounts of the Corporation electricity undertaking 
for the year ended December 31st last, in comparison with the 
results obtained in the previous year :— 


1908 1902. 

Revenue, from lighting rate ia we ee £2,104 £2,121 
5s private supply .. a a А 7,545 @,045 

s meter rents and sundries .. ee ә ‚048 1,014 
Total £10,692 411.180 

Total working costs .. . ne T zi .. £6,116 £4,548 
Interest ee oe ee вө ee eo ee ee £3,741 £8,718 
Binking fund .. PS dé T E is PIS £1,148 1,046 

Profit balance.. is ка v zx $4. © £662 £1,878 
Average price obtained per unit.. T ee 8:68d. 8: 87d. 
Total working cost per unit n T 1°78d. rld. 
Total number of units sold aa s5 707,817 692,812 
Maximum losd recorded .. T 575 kw. 643 Kw 


Total capital expenditure > >. 2 .. £116,580 £111,866 

Motors totalling 190 н.р. are now connected up, and when the 
new plant comes into operation, a large increase in power load is ex- 
pected. Reductions in the price of energy, rents of meters and larger 
rebate, together with otber items, account for the decrease in revenue 
during last year. The total placed to sinking fund amounted to £8,066, 
and to depreciation £1,000. New three-pbase generating plant has 
been recently installed in place of the old alternators; there are 
four new machines of a total capacity of about 1,200 xw. Four of 
the old arc lighting turbines are to drive tbe exciters for the new 
sets. The works have been enlarged to accommodate a new 
switchboard of modern type. Two sete of feeders are to be run to 
a new sub-station in the city, containing two switch boards for distri- 
buting purposes. One controls four н T. circuits to the town, and 
a line to three transformers of 190 kw. each, and the other board 
controls the ut. supply. Underground four-core cables will 
convey L.T. three-phase current to supply the heavy lighting 
section, and a sixth н.т. circuit will lead to four rotary trans- 
formers, aleo installed in the sub-station for the enclosed arc 
lighting. A small controlling switchboard for the eight arc lighting 
circuits only, has also been installed here. The cost of completing 
the new system, together with a summary for the next five years’ 
expenditure is estimated by Mr. W. Corin, the city electrical 
engineer, at £34,000, and it has been recommended that authority 
should be obtained to borrow such sums as may be required during 
that period up to £30,000. The expenditure up to March 3186 
last, including sums paid on the new plant, &c., stood at £127,000. 


Leeds.—The Lighting Committee has recommended the 
Corporation to extend the electricity supply to Kirkstall. 


Liverpool.—A statement recently presented to the 
Electric Lighting and Power Committee of the City Council shows 
that the number of consumers bas increased during the past year 
from 4,790 to 5,345. The amount of energy supplied for lighting 
and power has increased 20 per cent. over 1903, and there has been 
an increase of 12] per cent. in the electrical energy supplied for 
tramways, the total increased output amounting to 15 percent. The 
new power station in Lister Drive will be in operation in the courre 
of a few weeks, and additional plant is being provided for sub- 
stations, Another five miles of streets have been electrically lighted. 

A LGB. inquiry was held on the 20th inst. in regard 
to the application by the City Council to borrow £400,000 for 
electricity supply purposes, this being necessary in order to 
extend the works and plant of the undertaking. There was no 
opposition, but a letter was received by the inspector protesting 
against any contributions being made from the undertaking to the 
general rate until the reserve and renewal funds stood at a higher 
figure than at present. 

The assistant town clerk stated that the last loan which tbe Cor- 
poration obtained was in 1901, the sum being £300,000. The 
Corporation purchased the undertaking in 1896, when the output of 
electrical energy was 1,350,000 units. In 1901, the date of the last 
sanction, it was 20,000,000 units, while to-day it had increased to 
over 26,000,000 units. 


London.—ManvLEBOoNE.— The B.C. has received its 
£1,415,0CO loan from the L.C.O., and the temporary loans running 
since July 1st, have now been discharged. Agreements have been 
come to by the Electric Supply Committee for the acquisition of 
the sites required for the undertsking. The trustees of the Emanuel 
Bchools are to receive £5,300; Messrs. Spencer, Turner & Co., for 
their interest in the Poplars, £2,100; and the leasehold of six cot- 
tages in Victoria Place, are to be purchased, with vacant posseesion, 
for £1,000. 

HAaMMERSMITH.—A statement as to the sanctioned extensions to 
the electric lighting plant was submitted to the B.C. recently. The 
sum voted was £40,000, which it was proposed to spend as fol- 
lows :—Three boilers, including brickwork, feed water heater, forced 
draught apparatus, economiser, pumps, piping, &с., £12,100 (total 
amount of contracts accepted to date, £4,899); two 1, 500-Kw. turbo- 
alternators, including condensers, &c., £20,000 (total amount of 
contracte accepted to date, £18,483) ; ash conveyor, tank, battery, 
chimney, flues, extension of condensing plant, buildings, &c., £5,900 
(accepted to date, £2,067); clerk of works and sundries, £2,000. 
The estimated payments on account of the extensions to March 31st, 
1905, amounted to £18,483. The statement was received and 
approved, and it was resolved to apply to the L. O. O. for a loan to 
cover the latter sum. 


Macclesfield.—The Council, in reply to a communication 
from the Board of Trade as to whether it proposes to carry out works 
under its E. L. order, which has now elapsed, stated that it does not 
at present” intend to proceed with the undertaking. The Council 
refuses to let a company come in and also to take steps to carry out 
ite owniprov. order. 
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Margam (Glamorgan).—4A prov. order was obtained by 
the U.D C. in 1898, and negotiations are now pending with the 
Bouth Wales Electrical Power Distribution Co. for а supply of 
energy in bulk from the company's Neath generating station. With 
the exception of & clause empowering the power company to deal 
direct with collieries and other power consumers in the Margam 
area, the terms of the proposed agreement, as submitted by the 
company, meets with the Council's approval. 


Mexborough,— Application: is to be made to the L.G.D: 
for a furtber loan of £4,000 for E L. purposes. 


Morley.—The accounts of the Corporation electricity 
department for the year ended March last have been issued, aud 
below we give the principal figures, as compared with tbe previous 
year's working of the undertaking :— 


4 1904. 1903. 


Revenue, private lighting .. ee T ae ae 41.651 £1,365 
РА publio lighting .. ©» m ^ T £346 #346 

А meter rents, &c. ae oe 5 ès £365 4230 
Total а 22, 3152 41.941 

Total working oosts, including public lighting 5 £1,531 £1,787 
Interest - АЕ ве T ө "A ve £1,005 £1,022 
Sinking fund .. 92 ze wig э P $a ТА £735 
Deficit on year's working oe - ©» se £958 41.603 
Total number of units sold.. oe vs x ee 162,958 134,999 


Maximum load recorded .. ve - ee ee 
Average price obtained per unit "m ee M 3:474. 3:454. 
Total working costs per unit vd PIE ae 2 25d 3 114. 
Total capital expended s e] x £25,512 
Ormskirk. —The Board of Guardians on the 20th inst. 
resolved to apply to the L.G.B. for sanction to borrow £5,000, the 
Board having decided to generate its own electricity for power and 
lighting purposes. 
Ravensthorpe.—Notice appears in the London Gazelle 
of 21st inst., that the U.D.C. is applying for a prov. order. 


Rhyl.—The U.D.C. has resolved to apply for a loan of 
£2,610 for E.L. works extensions. 


Rutherglen.—The T.C. has decided to apply to the 
B. of T. for an E.L. prov. order for the burgh, aud a clause ia to be 
inserted empowering the Council, if it thinks proper, to transfer the 
order to the Glasgow Corporation. 

The latter Corporation recently discussed the terms of supply 
to the district, and approved of same. Consumers are to be placed 
e the same footing jin regard to electricity supply as those in the 

ty. 

Salford.— The accounts of the electricity department for 
the year ending March 31st, have just been issued, and show total 
receipts for energy, rent of meters, &c., £67,288, out of a total 
revenue of £68,768. The expenditure amounted to £25,907, leaving 
а balance to credit of profit aod loss account of 442,61. The 
generation of electricity cost £15,141. After liquidating a deficiency 
of £3,294 on last year’a account, and paying £31,086 in interest, 
redemption of loans, &c., the Committee were able to place £8,000 
of the year’s profit to the credit of a depreciation and renewals 
fund ; the balance, amounting to £1,380 being devoted to relief of 
the borough rates. The expenditure on capital account amounted 
to £48,233 128. 10d. When it is remembered that this undertaking 
had previously shown losses on each year since its commencement, 
amonnting in the aggregate to £33,446, the above-mentioned 
results for the past year are very satisfactory. Reductions have 
been made in the charges for energy, both for power and lighting. 


Sheffield.—Mr. J. Bolton, of Darnall, is bringing an 
action against the Sheffieid Corporation, claiming for damages done 
to goods in the market by the grit from the electricity works chimneys. 
The hearing has been postponed until November 24th. 


Shildon.—The U.D.C. has sealed an agreement with the 
Northern Counties Electricity Supply Co., Ltd., whereby the latter 
undertakes to provide a supply of energy by January 1st, 1905. 


Southport.—A L.G.B. inquiry was held on 20th inst. 
into the application of the T.C. to borrow £20,000 for electrical 
purposes. The estimate included £1,584 for 4 miles of HT. cable; 
£6,000 for services and meters; £6,000 for L.T. mains; £1,300 for а 
new battery.. The period for repayment of this loan is to be 
25 years. There was no opposition. 


Sunderland.— On the 18th inst. a I. G. B. inquiry was 
held into the application of the T. C. for leave to borrow £25,000 for 
urposes of extensions to the buildings and machinery at Hylton 
Road and Dunning Street stations, and extensions in connection 
with the sub-stations. 


Stratford-on-Avon.—The T.C. has resolved to enter 
inte negotiations with the Birmingbam Installation Co. with a view 
to an arrangement with it, subject to B. of T. sanction, for the 
transference of its prov. order. The company proposes to build a 
generating station in Rother Street, and the plant to be installed 
is to include a storage battery to be utilised in conjunction with plant 
which it is also proposed to install at the Alderston Mills, At tke 
latter place it is proposed to put down water turbo-generators as a 
subsidiary source of power supply. 


Watford.—The Council has assented to its electrical 
engineer entering into contracts for the building of three sub-stations 


and laying of mains for the lighting of parts of the Harwood, Vi- . 


Cocoa, and Crook Log Estates. 
[| A tender of £3,745 was accepted recently by the U. D.C. for 
additions to the electricity works. 


— 


Winsford.— The B. of T. has revoked the 1899 electric 
lighting order. 


Woolwich.— The Council has approved the laying of 
н.т. mains from Shooter's Hill sub-station to a main sub-station 
adjacent to the High Street at Eltham, and the necessary equip- 
ment. A sub-station is alao to be provided at Lee Green, and the 
total ostimated cost of the scheme is £14,729. 

The poll of the ratepayers of Eltham has resulted in a large 
majority against the B.C. scheme for lighting the district by 
electricity. 


Yarmouath,—The Port and Harbour Commission has 
given its assent to the borough surveyor’s plaus for laying a cable 
across the bed of the river to supply Gorleston with electric 
light. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—A meeting of the Finance Committee was held 
on the 17th inst., in connection with the purchase of the tramway 
system. The meeting was private, and it is understood that the 
means to raise the necessary £1,250,000 were discussed, and a 
deputation was appointed to confer with the London Corporation 
agents. It is stated that only £500,000 will be raised at firat. The 
Tramways Committee subsequently decided to notify the National 
Telephone Co. to remove their overhead wires in the city, and to 
effect a similar arrangement with the G Р.О. A letter was read 
from tbe London County Council,.giving permission to Mr. M. 
Arthur Young to act as valuer, subject to the Belfast Corporation 
taking a minimum of his time, and on condition that he should 
receive no fee. 


Birmingham.—The report of the Tramways Committee, 
which comes up for approval at the meeting on 31st inst., contains 
the following estimated costs of the vew tramway scheme :— 


(a) Cost of constructing the new tramways, excluding electrica 
equipment.. 955 s ES € s "HE s .. .. £205,530 
(h) Cost of electrical equipment of new scheme ; also reconstruction 
of electrical equipment of existing tramways, leases of which 
expire in 1906, which have not yet been reconstructed :— Track, 


electrical equipment and street works .. 235,000 
Land, car-sneds, workshops and machinery .. és oe 135,020 
Rolling-stock ns 4s Vs s E i 2% os 184,200 

(c) Street widenings and purchase of properties .. ss s ^ 153,000 
Total .. ix . . £1,018,350 


The report shows that, after excluding those who had no right to 
a vote, such as non-residents, lodgers, &c., there was really a 
majority of 22 in favour of the Harborne route; but the Committee, 
being anxious not to imperil the safety of the Bill by opposition 
from the wealthier landowners, as in 1901, has decided not to 
proceed with this part of the scheme. The Bill, which is at present 
being brought before Parliament, will mean the doubling of the 
tramway system in Birmingham. 

Contracts have been entered into by the Corporation and the follow- 
ing firms for the new generating station and plant. In addition to 
the main generating station there will be tbree sub-stations, the order 
for the electrical equipment, including rotary converters, for these 
sub-stations having gone to the British Westinghouse Co., who 
have also secured the order for three 500-kw. and one 1,500-&w. 
three-phase alternators for the generating station. Messrs. Dick, 
Kerr & Co., besides securing the contract for the relaying of the 
permanent way of certain routes in conjunction with Messrs. 
Hadfield, also secure the order for three 1,500 Kw. direct-current 
generators in the main generating station. All the foregoing 
generators will be direct coupled to engines of Messrs. Belliss and 
Morcom’s make. There will be eight Babcock & Wilcox boilers 
installed, each capable of evaporating 24,000 Ibs. of water per bour. 
Coal bunkers will be placed over the boilers, aud mechanical stoking 
on the latest improved principles will be adopted. Messrs. 
Callenders bave recured the underground cable contracts. Power 
for both the tramways aud lighting will be supplied through 
the Electric Supply Department, and the distribution, as 
indicated, will be: from sub-stations, one in Bordesley, one in 
Dudley Road, and one in Baleall Heath districts. The three-phase 
current used will be generated at 5,000 volts, 25 cycles, and the direct 
current at 500 volts. The buildiog contract for the main station has 
gone to Messrs. Sapcote & Sons, Birmingham, and amounts to 
approximately £100,000. The contracts settled amount in all to 
about £300,000, and only refer to present extensions for electric 
lighting and tramway requirements for existing routes. If the Bill 
at present before Parliament for tramway extensions gets through, 
and there is no reason to doubt that it will, a considerable increase 
in plant will become necessary. 


Brighton.—On "Thursday, 20th inst., what might have 
been a serious accident happened to one of the cars. It appears 
that at 10.15 p.m. a car laden with 37 passengers started up Elm 
Grove, which is acontinuous incline of 1 in 13 for three-quarters of 
amile. When the car bad gone up about 200 yards, all four wheels 
are believed to have become insulated from the rails by means of 
of sand and fallen leaves; what next happened is not made quite 
clear, but the current went cff ” for the moment, and the car went 
running backwards with increasing velocity. The inside past engers, 
most of whom were women, were panic-stricken and crowded the 


back and front platforms, and six got off or were pushed off the 


car in the crush. Meanwhile the driver and conductor stuck 
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to their posts, and managed to partially get the brakes on 
in spite of the fact that their movements were hampered by the 
passengers, There is a curve at the bottom of the hill, but 
although the car bad acquired considerable epeed it managed to 
safely negotiate it, and was pulled up on the level witbout any 
damage being done. As it happens, the only persons iojored are 
the six who got off the car whilst it was in motion. One passenger 
is suffering from concussion of the brain, but the remaining five 
were not seriously hurt. 


Bury.—The Bury Tramways Committee having come to 
terms with Ramsbottom, has decided to seek powers, through Par- 
liament, to construct tramways to Ramsbottom and Stubbins, from 
Elton Byway, Brandlesome Road and Holcombe within three years, 
at the end of which period the powers will revert to Ramsbottom. 


Continental Notes.—FnaNcE.—Line 3 of the Paris 
Metropolitan system bas just been opened for a partial service. 
This line has a length of about 5 miles, and starts from Courcelles 
in the north-west, and runs to Pére Lachaise, in the east of Paris. 
It divides the irregular ellipse formed by the lines 1 and 2. The 
car equipments for this line, 90 of which are being supplied by the 
French Thomson-Houston Co, include the well-known type M con- 
trol, with automatic or hand' acceleration at the will of the driver. 
There are six motors per train, each of 175 H.P., of French make. 
Five bogie cars per train are used, making a total length of 
72 metres. There is seating space for about 400 passengers, and a 
further 200 can find standing accommodation. The first, third and 
fifth cars are motor-cars. All the train control apparatus is mounted 
in the motorman's cab, and the cabling is, where possible, bare. The 
coaches are 14:5 metres long. On Line 2 (north) there have recently 
been placed in service about 60 bogie cars with a length of 13 metres 
cath, having a seating capacity of 74 passengers, and standing room 
for 45 more. The French Westinghouse Co. have supplied their 
latest type of pneumatic control for these trains. On Line 1, 
owing to the fact that the tunnels were not provided for coaches 
other than the small two-axle cars now in service, no bogie-cars are 
running. It is believed that a modified form of shorter bogie car 
will be eventually provided for this line. There are in active 
preparation two bridges over the Seine, destined fo unite the Line 2 
(south) with Lide 2 (north), only the latter of which is in service. 
The bridges will be ready early in 1905, and Line 2 (south) is already 
practically completed. It consists of overhead work for the greater 
part of its length. 

ITrALY.— Propositions have recently been laid before the Italian 
Government regarding & new and shorter route through the Alps 
between Turin апа the Central European cities, vid Martigny. This 
wil add a fourth route to the already existing Mont Cenis, Bt. 
Gothard. and the nearly complete Simplon routes, and it is interest- 
ing to note that the distance to be covered between Turin and Paris 
will thereby be shortened by 50 kilometres, Turin—Bále by 
62 kilometres, Genoa— Lausanne by 75 kilometres, Turin—Lausanne 
by 143 kilometres, Savonne—Lausanne by 79 kilometres, and Nice 
—Genoa—Lausanne by 240 kilometres. This project, if realised, 
will be sure to ameliorate in а very sensible fashion the existing 
relations between northern Italy and the principal European 
centres, and it is believed that the Indian mail to Brindisi from 
London will be sent by thi: route in preference to all others. The 
length of the proposed line is 157 kilometres, and the maximum grades 
are 5 per cent. The line will be situated entirely among mountain 
ranges, and electric power for traction will be provided by utilieing 
the numerous waterfalls іо the region. Starting from the main line 
which unites Modane, on the French frontier, to Turin, the new 
line would cross the Cavavaie Plains to Pont, where it would enter 
the valley of Rouco, and, by means of a gallery hollowed under the 
well-known Grand Paradis range, it will touch the village of Cogne, 
thence, mounting the left side of the Aosta valley, it will pass 
Morgex, Бї. Didier and Courmayeur. From this place, by а tunnel 
through the Col Ferret, the line continues in Swiss territory to 
Martigny. The project is associated with the name of Radcliff 
Ward, who has given serious attention to the scheme. The Piedmont 
district is strongly in favour of the scheme, and a financial syndicata 


has been formed to support the project, now before the Italian 
Government. | 


Dewsbury.—The Dewsbury and Ossett Corporations and 
the Soothill Nether District Council having obtained powers to 
construct electric tramways within their respective a'eas, it has been 
decided to approach the B.E.T. Co. and the Wakefield and District 
Light Railway Co. with a view to negotiations for a lease. The 
lines will run from Dewsbury Market Place to Ossett Market Place 
vid Boothill Nether, and it is proposed to work them as one system. 


Hudderstield.—The Tramways Committee has decided 
that a thorough medical examination sball be made of every 
employé when engaged, and afterwards ап annual examination of 
the heart, and of the senses of smell, bearing and sight, One hour's 
рау is to be allowed ca^h man for the time occupied in the 
examination, ` АЕ ' 

A statement prepared by the borough treasurer for the past e'x 
months shows that the cars have run 864,306 miles, as against 
834,160 during the corresponding period of last year. The receipts 
amount to £37,371 23. 11d., or 10 381. per car-mile, compared with 
9:97d. last year. The expenditure was £19 199 8з. 7d., leaving a 
gross surplus of £18,171 14s. 4d. After applying £6,870 to interest, 
and £5,520 to redemption of loan, there is a net surplus of 
£5,781 148. 4d. This statement does not include any provision for 
depreciation purposes. 

The Tramways Committee has decided to seek ап interview with 
he promoters of the scheme for connecting Halifax and Huddere- 


` tramways has resulted very satisfactorily. It appears 


field by tramway, and, in the event of their agreeing to pay the 
costs Гасагғоа s the Corporation in obtaining powers to oon- 
struct tramways to Brighouse and Rastrick, and satisfying the Cor- 
poration of theit intention to construct the tramway within а 
reasonable time, that an agreement be entered into to transfer the 
Corporation's powers to the promoters subject to the approval of 
the Board of Trade and all othez necessary authorities. 


_ Leeds.—The last half-year's working of the Corporation 
from а ma 
ment of the accounts from March 26th to September 29th that the 
receipts amounted to £161,089, as against £151,367 for the corre- 
sponding period of 1903—an increase of 29,722. The increase is 
due, in part, to the more favourable weather this year, bat partly 
also to the operation of what is locally called the “ split turn 

system. Working expenses were £83,500, as against £80,635 last 
year. The total for this year, however, includes a special sum of 
over £3,000 appropriated to maintenance of the nent way. 
The balance of gross profit is therefore £77,585, as against £70,302 a 
year ago. From the sum of £77,585 there have to be deducted charges 
for depreciation, interest and sinking fund, and after these charges 
have been met tbere remains an estimated clear profit of £39,293, 
as against £36,890 last year. Oopsidering the depression of trade 
which has existed, these figures afford material for congratulation. 
The running expenses (excluding the £3,000 referred to as spent on 
the permanent way) bave been about the same as in 1903, although 
nearly 500,000 more miles have been rup, and upwards of £10,000 


more in receipts has been earned. 


Liverpool.—In 1897 the total passengers carried during 
nine months by horse traction numbered 29 millions. Daring the nine 
months of the present year no less than 873 millions have availed 
themselves of the use of the electric cars. The mileage has been 
doubled, and the revenue increased from £219,000 to £400,784. 
To the 101 miles of tramway are to be added 37 miles. The Tram- 
ways Committee has under consideration a scheme prepared by 
Mr. Bellamy for the carriage and delivery of light parcels and mer- 
chandise. As the scheme develops contemporary with its adoption 
on the great Manchester electric tramways system, and on other 
tramways in Lancashire, it will be possible by means of the con- 
necting link formed by the Liverpool and Bt. Helens line to convey 
raw materials direct from the Liverpool Docks to the manufacturers 
in mid-Lancashire, and also to send manufactured articles by tramway 
to Liverpool For this purpose special through trolley cars will be 
added to the service with running powers over the different 


stems, Offices will be opened in different parts of the city for 
| the receipt and deposit of goods, and it is expected that the rates 


will be considerably lower than those charged for the delivery of 
parcels by the existing agencies. 


London.—At the Court of Common Council on the 20th 
inst., а letter was read from the L.C.C. inviting the Corporation to 
agree to a proposal for connecting the present tramway termini in 
Blackfriars Road and Westminster Bridge Road by the construction 
of electrical tramways between those pointe vid Blackfriars Bridge, 
Victoris Embankment and Westminster Bridge. The L.C.C. pro- 
posed to aek for Parliamentary powers next Session to effect this 
connection, and requested the Corporation to assist them. The 
communication was referred to three committees. | 

Through a workman's pickaxe penetrating а cable near Brimsdown 
generating station on the 21st inst., there was a brief stoppage of 


' the electric tramways connecting Finsbury Park, Tottenham and 


Green. 
Tum Newinaron.—The B.C. last week decided unanimously 
that it be an instruction to the Council's delegates to the conference 
called by the L.C.C. with regard to the electrification of the North 


London tramways, not to offer any opposition to the adoption of 


the overhead system on the Moorgate Street to Manor House route, 
having regard to the material difficulties and expense in connection 
with the conduit system. 


Newcastle-on-Tyne.—It is reported that a tramcar in 


- going down a steep hill got beyond control, and leaving the rails 


dashed into the railway station buildings, which were greatly 
damaged. The front of the саг was telescoped and the driver 


| injared. 


N. E. Railway Electrification.— That portion of the 
line of the North-Eastern Railway near Newcastle which has been 
electrically equipped by the British Thomson-Houston Oo., Ltd., 
underwent а severe practical test recently. Owing to the festivities 
occasioned by the visit of the Channel Squadron to Newcastle, the 
passenger traffic on the electrified line was enormously increased, 
necessitating on the first day the continuous running of 86 out of 


the possible 89 available cars, and on the following day the fall 


complement of cars (89) between the hours of 5pm. and 11 p.m. 
Although the equipment was subjected to exceedingly heavy and 
unusual demands, we are informed that not a single breakdown or 
interruption to service was experienced. The ability of the line to 
successfully meet sudden and heavy demands augurs well for the 
future of heavy electric traction. 


Stockport.—The Corporation's offer of £24,000 fcr the 
Hazel Grove Tramway Co.'s undertaking has been accepted by the 
shareholders of the company, and the money will be paid over by 
the Corporation in December. In addition to the purchase money, 


the corporation will expend a further £60,000 iu replacing the horse 


trams by au electric system. The system now purchased extenda 
over four miles. 


(Continued on page 711.) 
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THE LANCASHIRE DYNAMO AND MOTOR COS- WORKS AT 
b ao TRAFFORD PARK. 


Or recent years Trafford Park has taken a prominent position respective businesses. The present article deals with the 


among the manufacturing localities of Great Britain ; its works of the Lancashire Dynamo and Motor Co., which, 


Fic. 1.— VIEW or THE LANCASHIRE Dynamo AND Мотов Со.'з Wokks, TRAFFORD PARE, MANCHESTER. 


development has coincided largely with that of the electrical 
business, and situated as it is on the borders of the Man- 
chester Ship Canal, with shipping facilities to all quarters 


as will be seen from the general view in fig. 1, are 


situated in close proximity to the Ship Canal and cover an 
extensive area. 


Fig. 2—View ACRO:S LanaE MACHINE SHOPS 


of the globe and railway connections to allthe great trade Registered in April, 1899, the firm started in а small 


centres of home industry, it is not surprising that several way in July, 1900, and successive extensions have led up 
well-known electrical firms should have selected this neigh- to the present works which employ some 500 hands, and 
bourhood as a very suitable one for the development of their are shortly to be further added to. 


Е 


—— 
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Fia. 3.—SHOP FOR WINDING FIELD-MAGNET AND ARMATURE COILS, 


The buildings comprise two large bays occupied by large 
machine tools and provided with galleries on either side ; 
adjacent to this on one side are seven newer bays devoted 
to armature and commutator. building, the erecting of 
finished machines, and storing of finished parts, &c., and 
on the other side are situated the offices, pattern shops, 
and brass foundry, dining rooms for the employés, a 
large packing, and what will eventually be a testing 
building, the present testing bed and plant, temporarily 
located in one of the big machine bays, being in process of 
removal. 

It may be here mentioned that the whole of the works is 
electrically-driven and lighted, energy at pressures of 500 and 
250 volts p.c. being obtained from the Trafford Park Power 
Co., and that a complete ventilation plant is installed on the 
Sturtevant plenum system, in which the air heated to the 
required temperature, is delivered through ducts at selected 
points throughout the works. 

The two bays of the big machine shop, which we illustrate 
in figs. 2 and 7, are each equipped with three motor 10 
and 20-ton travelling cranes, the motors in this case and else- 
where about the works being the firm’s standard productions. 


Fic. 5.—View or HonRizomrAL BORINd MACHINES IN LARGE MACHINE SHOP. 


Among the machines we noted a large horizontal boring 
mill, figs. 5 and 9, to take up to 18 ft. diameter several 
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smaller machines of the 
same type constructed 
to deal with diameters 
up to 10 ft. ; a large 
horizontal planing 
machine to take work 
up to 18 ft. x 6 ft. 
x 6 ft., and a heavy 
lathe to deal with dia- 
meters up to 8 ft. 6 in. 

The numerous other 
tools in this shop consist 
principally of drilling 
and planing machines 
and lathes, and include 
large multiple drills 
fitted with six and eight 
spindles respectively, and 
used especially for drill- 
ing the halves of magnet 
yokes. 

The work here dealt 
with, is principally the 
machining of the heavy 
castings for field-mag- 
nets and bedplates, and 
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Еа. 4.— VIEW IN ARMATURE WINDING SHOP. 


all the larger machine 
tools are independently 
motor-driven, the 
arrangement adopted 
being the company's 
own system of variable 
speed driving, by means 
of shunt regulation only, 
with which speed ratios 
of 3 to 1 and 4 to 1 
may be obtained, and 
which they claim to be 
sufficient for all ordinary 
purposes, rendering the 
use of double commu- 
tator motors unneces- 
sary. Thistype of motor 
‘and regulating equip- 
ment can be seen in 
figs. 8 and 9. The 
motors used vary in size 
from 14-H.P. on the 
small to 5-H.P. on the 
medium size machines. 

The large machines 
previously described are 
equipped with motors 
up to 20 H.P., which 
size is also used for 
driving, through line 
shafting, several groups of smaller machines. Our 
attention was directed to one of the latter, which is specially 
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designed for trueing up the slots in the armature cores, in 
place of the usual lengthy filing operation. 

Turning to the seven bays which run at right angles 
to the large shops, the first one is devoted to arma- 
ture building, with 


At one side of the large bay is situated the tool room, 


than which no department in recent years has undergone 


more transformation. | 
This too! room is equipped with a selection of small 
machinery, emery 


a section divided off 
as an armature 
stores; in the 
succeeding ones 
may be seen the 
operationg of com- 
mutator building 
and pressing, former 
winding and taping 
of field coils, the 
fitting-up of brusi 
gear, the soldering 
of the armature end 
connections, a single 
operation in which 
the end of the 
armature bars with 
the end connec- 
tions clipped on 
to them, are dipped 
into a ring of 
molten solder; and 
erection of com- 
plete machines; thr 
storage of com- 
pleted parts also 
occupies a consider- 
able area, and in 


one bay are situated a number of capstan lathes on 
whiek all the machining of the various dynamo and motor 


parts, with the exception of magnet work, is carried out. 


In this section of the works, also, is situated a vacuum 


Fic. 6.— VIEW Іх ERECTING SHOP. 


grinders for tool 
manufacture and 
repair, while com- 
plete tool , outfits, 
together with the 
necessary jigs and 
templates, for any 
particular operation 
undertaken in the 
works аге stored 
here, labelled accord- 
ing to the size of 
the dynamo or 
motor, the parte of 
which are to be 
worked on. 

These special 
tools are only issued 
to а workman in 
exchange for a check 
bearing his number, 
the check being 
hung up against 
the space previously 
occupied by the tool 
which is given out. 
This procedure ів 
representative of the 


modern tool-room system by which the care and regulation 
of the tool is taken out of the workman’s hands; in fact, is 
placed in the hands of specialists. 1 


SO AOL en 
In the tool room are also stored the numerous drawings 


Fie. 7.—Visw or LARGE MacnHINE SHOP, ALSO SHOWING COMPLETED Dynamos AND MOTORS HRADY FOR Тнёеттно. 


dryer for drying out armatures and field coils, and each 
of the bays is equipped with a three-motor, five-ton electric 
traveller, the speed and adaptability of which form such a 
marked feature of modern engineering shops. 


used about the works; these are mounted on boards and filed 

in а vertical position ; on the outside edge of the board is 

с name and number of the drawing for purpose of identi- 
cation. 
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It will be seen that this small department; practically holds 
the key to the efficient manipulation of the work;in the 
various departments, and its importance is difficult! to ‘over- 
estimate. i 

Continuing our,survey of the departments, we find on the 
opposite side of the big machine shops, already dealt with, the 
pattern shop and stores, in connection with which it should 
be mentioned that standard patterns of dynamos and motors 
from 1 to 1,000 Kw. are in stock. 

- Adjacent to the pattern shop is a smithy and a brass 
foundry, the former equipped with the usual forges and a 
power hammer by Masseys; and the latter, a depart- 
ment which economically uses up the very considerable 


Fig. 8.— View or LATHE FITTED WITH VARIABLE SPEED 
Drive (SHUNT REGULATION ONLY) | 


amount of scrap brass and copper from the other sections 
of the works. 
: Beneath the pattern shop is situated an extensive mess- 


Fic. 10,—REvrEBsING BOOSTER, TURNBULL & McLEop's PATENTS. 


Fig. 12.—CRAN R TEsTING SET TO GIVE ALTERNATING OR 
DIRECT CURRENTS. 


room, capable of accommodating some 540 men, and pro- 

vided with ample water-heating apparatus and gas stoves. 
Needless to add, these buildings are of fireproof construc- 

tion, and provided with means of isolation in case of need. 


* 


Separated from the other, portions of the works on this 
side, is situated a building used as ai’rough§ castings store 
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Fic. 9.— VIEW OF VARIABLE SPEED Мотов DRIVER TO 18 FT. 
HORIZONTAL Вовка MACHINE. 


and packing shed ; this, however, will shortly be removed 


into an extension about to be built, and the building thus 


vacated will form a roomy testing shed, where the firm’s 


FId. 11.— RNVARSINGd BOOSTER FOR 3-WIRE System. 


Fic. 13.— STANDARD ALTERNATOR AND DIBECT- 
COUPLED EXCITER.. 


products can be finally certified as in order, before. passing 
into the hands of the packer. UN 

It may here be mentioned that the firm employs a system 
of. labelling the various! parts of the machines as they pass 
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through the several departments. Thus an armature, before 
leaving the armature department is tested, and if correct, is sent 
through to the next department with а green label attached, 
ог if defective in any way, a similar red label is affixed, 
stating the defect, and it is returned to the armature depart- 
ment for adjustment. When the complete machine is 
assembled and tested it receives a blue label if satisfactory, 
and is passed on to the painting and packing department ; 
however, before its despatch from the works, and when 
absolutely complete in every respect, the machine is again 
inspected by the testing department, and a final yellow label 
is put on, signifying that everything is in order, and that the 
machine can leave the works, and without this final certi- 
ficate of character, no machine can be sent out. 

In the office buildings are located. the drawing and com- 
mercial offices, the former equipped with modern swivelling 
drawing boards, at which the draughtsman stands at his 
werk ; also with an electro-printing apparatus for producing 
the numerous prints supplied to the shops. 

It is interesting to note that this firm has adopted the 
vertical filing system with card indexes for all its corre- 
spondence, technical data, &c. ^  . | 

Turning from these rapidly growing works, it is 
of interest to glance at the electrical products through 
which the firm bas been able to build up such an 
excellent reputation. The company rigidly adheres to 
its standard designs, which comprise continuous and 
alternating (polyphase) current dynamos and motors and one 
or two special machines, Rapid and economical production 
is ensured by manufacturing in quantity; thus all sizes of 
D. C. motors or dynamos up to 50 н.р. are built in hundreds, 
above that н.р. and up to 100 Н.Р, in 25's, and above 100 
Н.р. in 5's, 

Only two sizes of standard brush-gear are employed, the 
first size being fitted on all machines up to 50 H.P., and 
the second for all larger powers. 

The field-coils of these machines are each provided with 
terminals, and so arranged that in case of dismantling for 
repairs it would be almcst impossible to wrongly re-erect them. 
The machines are provided with swivel bearings, and the 
brush-holders have both off and “оп” positions ; while 
the main leads enter the casing of the machine through 
special bolt and nut terminals, | 


In the polyphase induction motors which the company 


supply largely for mining work, we noted a novelty for the 
purpose of giving increased safety ih operation, in the shape 
of cased-in slip-rings, the casing being of aluminium and 
easily detachable ; further, with а view to facilitating the 
running of the induction motor in inaccessible places, pro- 
vision has been made by means of three taper studs, on 
either end bearing plate, for lifting the rotor slightly in 
cases where, through unavoidable continuous running, the 
bearings begin to wear and let the rotor on to the stator. 
This novel arrangement should not lack appreciation among 
the mioing fraternity. 

On the occasion of our visit to the works, numerous 
examples of both direct current and polyphase plant were in 
hand; we noted a 400-Kw. compound wound multipolar 
generator for lighting and traction purposes under construc- 
tion for the neighbouring U.D.C. of Stretford ; two 10,000- 
volt, induction motor-generators ; the generators being two- 


phase, 60 p., machines with 10,000 volts pressure on the 


stator windings and coupled to 275-xw. six-polar shunt- 
wound generators, generating at 550 volte pressure, these 
machines are to work in conjunction with the firm’s special 
reversing booster, constructed under Turnbull & McLeod’s 
patents, and are being constructed for the Acton U.D. 
Council's new electrical scheme. | 

This type of machine is illustrated in fig. 10, and consists of 
а shunt-wound motor coupled to a specially wound booster. 
The field windings on the latter are four in number, consist- 
ing of a shunt winding across the booster terminals, an 
auxiliary shunt winding connected across the bus-bars, a 
series coil between the negative dynamo terminal and the 
negative main, and а small series coil placed in series with 
the booster armature. The first shunt coil accomplishes the 
equalising of the battery and booster and bus-bar voltage ; 
the second shunt coil would increase the booster voltage, but 
ita effect is counterbalanced by the third or series coil when 
their magnetising effects are equal, i., when the line cur- 


rent is normal. If the latter should increase through an 
overload, the series coil effect preponderates and the battery 
discharges; if the line current reduces, the contrary effect 
is produced by the shunt winding and the battery charges 
until a balance is effected. 

The fourth series coil acts as a compensator for armature 
reaction and pressure drop on the booster. 

Boosters of this type have been supplied to Bury, 
Stretford, West Ham, Great Western Railway Co., Swindon, 
&c., and a similar machine (fig. 11) adapted for working on the 
three-wire system, in conjunction with a battery, has been 
supplied to the North-Eastern Railway Co. at Darlington; 
in the latter case out-of-balance currents produced by some 
70-ton cranes which are operating on the power circuits, 
have to be dealt with. | 

Another speciality of the firm which has met with con- 
siderable success is a crane-testing set (fig. 12). | 

This comprises a direct and an alternating current machine 
mounted in tandem and driven direct by a variable speed 
motor, through a flexible coupling. | 

The n.c. machine will give any D.C. voltage, boosting with 
or against the shop voltage, or it will give independently 
220 to 500 volte; the alternator, by means of suitable plug 
connections, can be made to give 1, 2, or 8-phase current 
with periodicities of from 25 to 60, and any voltage. 

At the time of our visit, a number of Leitner-I,ucas 
patent train lighters were in course’ of construction—these 
little constant current combinations, each consisting of a main 
dynamo for supplying the lighting, and on the same shaft a 
small dynamo for controlling the field of the larger 
machine, at various speeds, being largly used by the railway 
companies. 

Space prevents us from commenting further on the 
interesting work carried out by this establishment, and our 
brief survey of a rising British firm and the equally British 
methods employed with such successful resulta, must be 
concluded with an expression of our thanks to the enter- 
prising manager, Mr. A. P. Wood, through whose courtesy 
we are enabled to prepare this description. 7 


TRAMWAY AND RAILWAY NOTES. 


. (Continued from page 706.) 


Pontypridd. — After much negotiation, the dispute 
between the Pontypridd U.D.C. and tbe B.E.T. Co. as to the price 


. to be paid by the Council for the old horse-tramway between Pon- 


typridd and Hafod has been settled at £5,500, without recourse to 
arbitration. The Council's original offer was £2,843, and on this 
being refused, the Board of Trade was asked to appoint an arbi- 
trator, nominating Sir Colin Soott Moncrieff. However, at the 
company’s suggestion, negotiations were resumed -before any nd 
in the arbitration proceedings were taken. At the Pontypridd 
Council meeting on the 4th inst., Councillor Bramwell, chairman of 
the Tramways Committee, announced that the company had now 


agreed to accept the sum of £5,50u offered by the Council three 


months ago, and a resolution sanctioning this settlement was passed. 
The relaying of the track for electric traction will be proceeded 
with at once, and the Rhondda Council is to be approached with 
А Modus arranging & through service from Pon dd to Porth, 
vid od. 


The electric tramways which the U.D.C. bas been laying down 
about Pontypridd and Treforest are now fast nearing completion. 
A propoeal that a report be obtained on the relative advantages of 
leasing and of working the lines has been dropped, as the Council 
intends to keep the tramways in its own hands. | 


Rosario (Argentina).—1ntelligenoe from Rosario states 
that a powerful syndicate has a scheme in hand for the construc- 
tion of an electric tramway to Alberdi vid Sunchales Station, the 
subway, and the sugar refinery district. The proposed lines would 
open up a thickly populated locality, at present cut off from the 
reat of the city | 


Rowley.—The construction of the new tramway in this 
district from Old Hill to Blackheath has now been completed, and 
it will be opened for traffic during next month. 


Salford.—The accounts of the Tramways Department, 
recently published, show a total income for the year ending March 
3186, of £198,646 1s. 8d., and an expenditure on revenue account of 
£188,541 68. 4d., leaving a gross profit on the year's working of 
£60,106 14s. 11d. The reoeipts in tram fares amounted to £198,622 
7s. 6d. ; a sum of ы ME 5 from A e ee 
Corporation, e pro on o ue to or work- 
ing the Bary Old Road lines; and £63 15s. 8d. was recovered for 
damage to cars, bringing the total income up to the figure above 
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stated. The cost of electric current was £47,986 10s. 2d., traffic 
expenses amounted to £57,508 17s. 1d. (including £40,494 for wages 
of drivers and others), and £2,185 was paid to the Manchester 
Corporation for hire of cars. The item of "general expenses," 
amounting to £15,448 14s. 9d., includes a sum of £4,490 5s. 10d. in 
respect of accidents, compensation accounting for £2,799 18s. 11d. 
Expenditure on repairs amounted to £17,597 14s. 4d., of which 
£9,519 12s. 3d. was for cars, £4,048 3s. 7d. permanent way, aud 
£3,620 7s. overhead equipment. The total income on profit aud 
loss account was £60,348 17s. 8d., and was disposed of as follows :— 
Interest and redemption of loans, £34,005 14s. 2d.; rents of lines, 
£10,903 4s. 5d.— Manchester Corporation, £6,355 12s. 7d., Eccles 
Corporation, £4,147 11s. 10d., and Prestwich District Council, £400; 
depreciation and renewals fund, £3,439 198. 1d., the balance 
(£12,000) being transferred to the borough fund in aid of rates. 
Tue high price paid for electricity—2d. per unit, less 24 per cent. 
discount— has seriously hampered the Tramways Committee during 
the past year. As а result of a vigorous protest, the Tramways 
Committee is now charged only 144. net, which will mean a 
difference of over £10,000 in favour of the Committee on the year's 
working, and will enable it to deal with the reserve and renewals 
fand in a more adequate manner than at present. 


Wolverhampton.— The last of a series of Board of Trade 
inspections took place on Tbursday last week, when Lieut.-Col. 
Yorke went over the Wednesfield Road extension, and, after a 
close examination, expressed himself thoroughly satisfied. He also 
gave permission to the Corporation to commence running the cars 
at once; but up to the time of writing the line has not been opened 
for traffic, presumably because there is & scarcity of cars, and there 
is something still to be done to the track. A movement is now on 
foot amongst the residents in the vicinity of the Newbridge section 
of the tram route to get the Corporation to re-open the length of 
line from Newbridge to Coleman Street, which was closed because 
it was said it did not pay. It is urged that by a re-arrangement of 
the fares, the line—which was the first portion of the system con- 
structed--could be made remunerative, aud its re-opening would 
certainly be a great public convenience. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—The question of depreciation in 
regard to the Corporation system was again discussed at a meet- 
ing of the T.C. Mr. Russell, in terms of a notice of motion, moved 
that, in consequence of the divided opinion of the Corporation as 
regards the present and future value of the telephone undertaking, 
it be remitted to the Telephone Committee to call in the services of 
an expert in order to report to the Corporation as to the present 
state and value of the plant, and the probable depreciation that will 
require to be given effect to in order to avoid loss when the under- 
taking is sold to the Government at a fair value 10 years 
- hence. He pointed out that for the year ending May, 1902, the 
sinking fund was only at the rate of 1 per cent.; in the next year 
it was 2,', per cent., and last year it was 2° per cent. on the capital 
expenditure. The result was, that in their short career the tele- 
phone department had actually spent £320,782 128., and this had 
been watered to the extent of £17,001 14s. 11d. for preliminary and 
general expenses, For the three years the sinking fund amounted 
to £16,110, and, in addition, they had created a general reserve fund 
of £5,743 7s. bd. Taking the amount written off and the general 
reserve fund together, they got the sum of £21,853 7s. 5d. Deduct- 
ing from that the £17,001 14s. 11d. preliminary and general ex- 
penses, there only remained a balance of £4,851 128. 6d. He con- 
tended that the sum of £17,001 was originally created in order that 
it might be written off reserve during the first two or three years’ 
existence of the concern, and that was not done because they could 
not show up the accounts in a proper way without making a loss. As 
to depreciation, he did not think anybody would say that it should be 
less than 74 per cent. The only part of the plant to which a small 
depreciation of 5 per cent. could be applied wae the underground 
portion of the cables, amounting to £168,000. Of the remainder, 
£47,428 was represented by overhead constraction. With regard to 
the instrument account, he had thought that that represented the 
value of the instruments; but on inquiry he found that it included 
the cost of fitting up, and the greatest portion of the account was 
made up of wages and stores. The previous question was moved 
by Mr. W. F. Andereon, who said that it was only two months since 
they passed the accounts by an overwhelming majority. After a 
long discussion, the motion was negatived by a large majority. ` 


Portsmouth Telephones.—At a meeting of the T.C 
on Tuesday, the Telephone Committee submitted a report recom” 
mending that application be made to the L.G.B. for sanction to 
borrow £20,000 to cover future extensions of the telephone system, 
the estimate being 1,000 lines at £20 per line. This was exclusive 
of the extension to Southsea, and the money would only be spent 
as further extensions were found to be desirable, which extensiona, 
before being carried out, would be submitted to the Council for 
approval. It was considered desirable that the application should 
be made to enable the extension to be made, if approved by the 
Council, without baving to wait on each occasion for & separate 
sanction from the L.G.B. It was pointed out that this would be 
following the procedure. which was adopted with regard to loans 


for electric lighting purposes.—Mr. Dittman, Ohairman of the Com- 
mittee, in moving the adoption of the report, said orders were coming 
in at an average rate of 10 a week, without any undue pressure 
or advertising, and it was anticipated tbat the loan to bs asked for 
would be expended in two years.—The report was adopted. 


Telegraphic Interruptions and Repairs :— 


CARLES, IwramaUPTND, REPAIRED. 
Trinidad-Demerara (No. 1) .. ʻe ee Aug. 26, 1901 .. 
Trinidad-Demerara (No. 2) .. vs ee Oct. 10, 1901 .. 


Tarifa-Tangier ee ee . 

Closed { Vladivostock-N asaki eo ee 
Port Arthur-Che a se ee ee 

Paramaribo-Cayenne .. 


Bundaberg-Gomen (New Caledonia) .. Aug. 90, 1904 A 


Cape Haitien-Mole St. Nicholas ..  .. .. Aug. 20, 19. 

Bwakopmund-Mossamedes (under repair) .. Oct. 10,1904  .. "os 

Bolama-Bissao ee ee ee ee eo ae Oct. 18, 1904 oe ee 

Nassau-Jupiter Inlet .. vé» s .. Oct. 20, 1904 oe 
LANDLINES. 

Cartagena-Baranquilla e 5% Dec. 8, 1900 

Puerto Bairros .. et a ee ee July 28, 1902 


Seoul-Gensan ee ee ee ee oe oe 
Seoul-Masampo ee ee ee ee ео ee Feb. 18, 1904 ee ee 
Anju-Ping- Yang. А • T oe oe ° 
Ninguta-Vladivostock .. 
Caimanera-Santiago 

Kertch-5outehoum es T ee 

via Bhamc beyond Tingyuch.. ee 
Cominunication with Bagdad eo 


= 2 » ы June 15, 1904 
.. Sept. 27,1904 .. 
.. Oct. 15, 1901 


os Oct. 23, 1901 Oct. 26 


Underground Telephone Wires in Manchester.—In 
consequence of the danger arising from telephone wires when strung 
overhead, across tramway routes, an arrangement was made with 
the Manchester Corporation some time ago, by the National Tele- 
phone Co., for laying the wires underground. The work is now 
making rapid progress. Routes are selected as far as possible from 
tbe main thoroughfares, iu order that the inconvenience to business, 
arising from the opening of tbe streets, may be reduced. The work 
bas, according to а report lately presented by the city surveyor, 
been completed under certain contracts, and taken over by the 
Telephone Co. in three cases, and cables are now being laid. In the 
other cases, the laying of the pipes is in progress, and will shortly 
be completed. Thelength of pipes is 107 miles 1,476 yards, and 
the cost of the work, under 10 contracts, ie £37,413. The Corpora- 
tion is now in receipt of an annual rental of £1,690 for telephone 
easements, based on the number of subscribers and the junction 
boxes in use, and the rent will be increased as the system is ex- 
tended. When all the contracts are completed, the overhead tele- 
phone wires on tramway routes within the present city boundary 
cau te placed underground. The cable laying is proceeding rapidly. 
The question of laying telephone pipes within the districts of Moss 
Side and Withington has been deferred, pending the inclusion of 


these districts within the city. 


Wireless Telephony.—4A new method of wireless tele- 
phony is being developed by Prof. Quirino Majorana, of Rome. 
This system, according to reports in the Italian technicel Press, 
seems to be based essentially on the practice of wireless telegraphy. 
In the latter a series of impulses, corresponding to the sparks, is 
observed at the receiver, while a stream of sparks is made to раев 
at the transmitting station. The receiver uted enables the operator 


to decipher the telegrams acoustically, listening to tbe series of 


sparks. The number of sparks, however, does not exceed 10 per 
second in the telegraph apparatus, whereas Majorana has in- 
creased this number up to 10,000 per second, though the various 
sparks are evidently weaker than thore used ia wireless telegraphy. 


Persons placed at the receiving station will therefore not notice 


anything, the succession of sparks being too rapid, and the eparks 
themselves too similar to one another. As soon, however, as the 
uniformity of these sparks is interrupted artificially by the oscilla- 
tions of the human voice, every word will be transmitted truly to 
the receiver. The series of sparks has, therefore, to be modified 
under the influence of the human voice or of any other sound. 
Prof. Majorana’s endeavours resemble the scheme outlined by 
Prof. Н. Th Simon and Dr. Rich. According to the researches of 


these experimenters, the problem of wireless telep*ony by means of 


Hertzian waves has been solved, at least theoretically. Wireless 
telephony requires continuous wave currents, and these were 
obtained by Prof. Simon by the aid of an Arons-Hewitt mercury 
lamp ава vacuum spark gap, when the discharge preasure between 
the spark electrodes exceeded 50,000 volts, and the frequency of 
the spark discharge 10 millions per second, that is, very much more 
than according to Majorana. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Carlisle.—November 1st. Two Lancashire boilere, two 
50-kw. and опе 30-kw. steam dynamos, 5-ton travelling crane, 
economiser, cables and boxes, wiring of buildings, switchboards, 
motors, fans, &c., for the Cumberland and Westmorland Lunatic 
Asylum. See “ Official Notices " September 30th. 


. DPandee.—November 12th. Relaying copper strip mains 
with insulated cables. See “ Official Notices " to-day. 
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Electric lighting of the offices 
Bee “ Official 


Erith.—November 11th. 
of the Erith Education Committee at Picardy. 
Notices " October 21st. 


Hammersmith.— November 15th. Electric wiring for 
the new workhouse and infirmary &t Wormwood Scrubs; also two 
motor transformers and a battery for the Guardians. See. Official 
Notices " to-day. 


Johannesburg.— December 27th. 
and switchgear; also two 35-ton electric overhead travelling cranes, 
for the Municipal Council electrical undertaking. See two “ Official 
Notices " to-day. 


Preston. — November 9th. . Motors and tramway 
boosters for the Tramways Committee. See "Official Notices 
October 14th. 


Reumania.—January 28tb, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of the town. 


Shanghai. — March 318, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See Official Notices October 14th. 


Spain.—November 6th. The Municipal Authorities of 
Liria (province of Valencia) are inviting tenders until November 
6th for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be rent to, El 
Becretario del Ayuntamiento de Liria (Valencia). 


Swansea.—November 12th. Removal, alteration and 
re-erection of a 450-т.н.Р. triple-expansion engine aud a 225-kw. 
continuous current dynamo. Also an 8-ton travelling hand-crane, 
ү е Electricity Department. See “Official Notices” Octo- 

r 14t 


Whitby. — November 21st.  200-kw. direct-current 
dynamo and high speed engine, also one water-tube boiler with 
chain grate stoker, for the U.D.O. Вее “ Official Notices October 
21st. 


| | OLOSED. 
Brighton.—The Т.С. has accepted the tender of Mr. 


Geo. Virgo, for installing the E.L., telephones and fire alarms in 
the diphtheria pavilion at the Sanatorium, at £152. 


Burslem.—Tenders have been accepted for the erection 
of the electric light and destructor buildings at a cost of £3,745, 
and for the chimney shaft, at £850. 


Devonport.—The Т.С. has accepted the. tender of 
Mesers. Willans & Robinson for the supply of an additional engine 
for the E.L. works, at £3,445. 


Durban.—The tender of Messrs. Bruce Peebles & Co. 
has been accepted by tne Natal and Durban Railways, Durban, for 
40 motors, averaging 10 H P. each, for the locomotive shops. 


East Ham.—The U.D.C. has accepted the following 
tenders :— Wiring new library, Messrs. Weston & Sons, £99 8e 4d. ; 
50 tons rails for tramway, Messrs. Dick, Kerr & Co., Ltd., £6 10s. 
per ton; granite setts for tramway duplications, Messers. Griffiths 
and Co., 304 per ton. 


Erith (Kent).—The U.D.C. 


tenders for the erection of car-sheds, workshops and offices, for the 
tramways :— 


W. Е. Blay, Dartford £7,696 18 6 
J. Eillingham & Sons, Dartford vs .. 7,70 0 0 
Ennes Bros., Erith cd E .. 8,364 0 0 
Gunning & Bons, Erith (accepted) iis ee . 7,215 0 0 
Friday & Ling, Belvedere g ate sa .. 71,843 12 0 
Е. Spencer & Sons, Erith - s .. 7,649 0 0 


Exeter.—The tender of Mr. W. Е. Blake, of Plymouth, 
for the superstructure of the tramcar-shed, at. £4,265, has been 
accepted by the T.C. 


G.P.0.— The Post Office hes accepted the tender of the 
Sunbeam Lamp Co., Ltd., for 3,000 vacuum protectors. 


Hackney.—The B.C. received the following tenders for 
arc lamp carbons :— 


A B 
Name of firm. Positive 18 m/m x 194” 16 m/m x 10" 
кона шш x 114" nm x 10" 
Brockie-Pell Co., Ltd. £8 es a oe £211 6 
Brush Engineerip Co., Lid. oe os B 19 8 oo T 2 16 9 
Crompton & Co., Ltd. ee s% « 8 8 5 241 
De Grelle, Houdret & Co. ex «i .. 8 610 ,. 458 
Electrica) Co., Ltd. bis .. 815 0 s ., 2 6 6 
Fabius "Henrion (accepted for 50,060 
тв) .. - . 8 4 9 (for10,000 pairs) 2 1 53 
General Eleotrio Co., „Lid. %% 370 uu a . 2 650 
International Co., Lia. ae 819 0 © . 214 0 
Beeck, M. - PES 89 4 . 4 411 
Sloan Electrical Co., Lid. - 8 6 8 . 280 
Biemens Appliances Co., Ltd. .. .. 414 0 ‚ 2140 
Siemens Bros. & Co. - „ 5 8 6 . 8 9. 0 


The same Council has — an order with Мем РЫШрв апа 
Co. for a grinder and accessories, at £42 103. 


Lendon.—A contract has been let to the Walsall Elec- 
trical Co., Ltd., for the whole of the transmission of power, elec- 
tric lighting, and а complete installation of their improved syetem 
of ventilation, for the slaughter houses of Messrs. Harrison, Barber 
and Co., of London, together with steam-driven generating plant. 


4. 


Transformer pillars ` 


received the following . 


India,—Messrs. Bruce Peebles & Oo. Ltd., have received 
a contract through the India Office for generators, motors, motor- 
generators and balancers for railway shops, at £4,900, for the 
Onde and Rokilkhand Railway. For the Geelong Tramways they 
are also to supply a 500-=.н.р. lighting and traction direct-coupled 
Bet. 

West Ham.—The Corporation on Tuesday accepted the 
tender of Mesers. P. & W. McLellan, Glasgow, for the whole of the 
tie bars, fish bolts and bonds, required for the new electric tram- 
ways. 


FORTHCOMING EVENTS. 


Friday, October 28th. At 7 p.m. Institution of Electrical Engincers (Glasgow). 
Third annual dinner at the Grosvenor Restaurant. 
At 5 р. m. Enyce Society. ‘‘ An Interference Apparatus for the Cali- 
bration Extensometers,” by Messrs. J. Morrow and Е. L 
Watkin, and other papers. 
Saturday, October 2th. At3p.m. Junior Institution of Engineers. Visit to 
the National Physical Laboratory, Teddington. 
At 7.30 AR .m. Glasgow Technical College Scientific Society. “The Law 
Vorkmen’s Compensation,” by Mr. W. Boyd Andersen. 

Tuesday, А 18t.—At 8 p.m. Institution of Civil Engineers. Presiden- 
tial address by Sir Guilford L. Molesworth, K. C. I. E., and presenta- 
tion of medals aud prizes. 

Thursday, November 8rd.—At 8 p.m. Tramways and Light Railways Associa- 
tion, at the Society of Arts. Notes on Permanent Way,“ by Mr. 
A. М. Connett. 

At8 p.m. Chemical Society meeting. 
At8.15 p.m. Rontgen Society. Presidential address. 

Friday, November 4tb.—At 7.30 p.m. Institution of Electrical Engineers (Man- 
chester Students), at the School of Technology. Electrio Rail- 
ways," by Mr. F. O. Mills. 

Friday, November 1Ith.— Tramways and Light Railways Аааа: Visit to 
the L.C.C. power stations and car-sheds. 


a 


NOTES. 


Electrical Power Afloat.—Mr. Henry Burrell, of 73, 
Robertson Street, Glasgow, sends us an interesting account of 
certain of his inventions which deal more particularly with the 
rapid bandling of cargo on board ship. In Mr. Burrell's scheme 
the usual derricks have been dispensed with, while in their place is 
installed a complete system of electric cranes. These cranes are 
fixed two abreast, and are so placed that two paire ean work alter- 
nately into one hold, either with a port and starboard delivery, or 
into a double tiered warehouse. There are three motors to each 
crane, the hoisting, derricking, and slewing motors being 90, 26, 
aud 12 B.H.P. respectively, while the cranes are designed for a 
working load of five tone. 

The electrical energy is generated in a room in the after end of 
the vessel by steam tarbo-dynamo sete of large size, the working 
voltage being 300. There is a common switchboard for power and 
lighting, and each crane has a separate рр. switch and fuse. The 
power is carried to the cranes by concentric cables, the outer con- 
ductor being earthed. Оп each crane-post there is а small switch- 
board fitted with a рр. switch and fuse of the required size. 

The three motions of the oraues are controlled by two controllers, 
80 that tbe full range of tbe positions of the jib may be obtained 
without tho operator changing his hands from one lever to another. 
While thes: cranes are well adapted for ordinary general cargoes, 
they are specially designed to withstand the heavy racking work of 
dealing w.th coal and ore by grabs. It is really in thie class of 
work that their value is most pronounced, owing to the fact that no 
manual labour is required in the holes.  Asthe hoisting speed is 
160 ft. per minute, and, as stated above, the working load is five 
tons, the ска Fut ampi of the equipment is very high. For 
nigbt work cluster ps are fixed on the jib, which shine down- 
wards and illuminate that part of the cargo on which the grap has 
to work, tbe grab itself closing automatically. A smaller size of 
turbo-set is provided for lighting and for controlling the starting 
engine from the navigating bridge, as well as from the forward 
mee Like the power system, the lighting is also concentric, and 
the deck, navigating, accommodation, and engine-room circuits, are 

tely controlled from the main switchboard. 

Ne recently commented in our leader columns (April 29th, 1904) 
on the immense superiority of the electric motor-driven winch for 
sbip work, and the advantages to be derived from its adoption in 
the modern cargo carrier cannot be over estimated. We are glad to 
think that this important matter will shortly take practical form. 


London County CounciJ.—At the meeting of the 
Council on Tuesday, the Finance Committee reported that the 
balance of the tramways renewals reserve fund at the beginning of 
last April amounted to £30,772, of which £12,015 was invested in 
November, 1901, in the purchase of £12,060 of 3 per cent. London 
County consolidated stock. On the recommendation of the Com- 
mittee, and at the suggestion of the Highways Committee, the 
Council resolved to invest a further sum of £18,000, being a further 
portion of the amount standing to the credit of that fund, in'the 
peroneee e 


— 
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Government Telephone Wires.—The Local Government Committee 
stated that in connection with the forthcoming quinquenniel re- 
valuation of property in London, they had had under consideration 
the question whether contributions in lieu of rates sbould not be 
payable in respect of Government telephone wires. It appeared 
from replies received from 22 out of the 29 assessment authorities, 
that in по instance does tbe Government make a contribution in 
lieu of rates in respect of telephone wires fixed for the, Postmaster - 
General. Six of the authorities had been in communication with 
the Postmaster-General on the subject, and had been informed that 
the only Post Office telephone wires in regard'ito which any pay- 
ment was made to local rates were the trunk mains: acquired from 
the National Telephone Co. іп 1896, and that the Postmaster- 
General denied liability to pay contributions in respect of any 
other telephone wires. The Committee proceeded to observe 
that the attitude taken uo by the Postmaster-General was 
probably based upon legal decisions to the effect that 
telegraph wires erected by the Post Office subsequent to 
the passing of the Telegraph Act, 1868, are not rateable, and that 
Government telephone wires were in the same category. The 
National Telephone Co. was assessed in respect of its wires, as also 
were the municipal telepbones. It, therefore, appeared to the 
Committee to be inequitable that no contribution in lieu of rates 
should be made for the State telephone wires, and that the policy 
followed was contrary to the spirit of the Treasury minute of June 
25th, 1874, which was to the effect that Government property 
should contribute to local rates on the estimated rateable value 
which would attach to such property if it were in private occupation. 
The matter was of importance to the Council and the local 
authorities, as, at the last valuation, the undertaking of the National 
Telephone Co. in London alone was assessed at £30,000. At the 
suggestion of the Committee, the Council decided to give authority 
for the Postmaster- General to be approached witb а view to obtain- 
ing contributions in lieu of rates in respect of all Post Office tele- 
phone wires, and to ask the Borough Councils and Assessment 
Committees to take similar action. 

The Conduit versus the Trolley.—Tbhe Council postponed for а 
week the consideration of a report by the Highways Committee 
recommending the expend.ture of £22,500 on tbe construction for 
electric traction of the tramways already authorised along Rosebery 
Avenue. Oa tbis matter the Finance Committee make some 
interesting observations, which are given below, although they do not 
empbasise the words which we reproduce in italics. The Committee 
say:—''In submitting to us the estimate for the construction of 
tramways along Rosebery Avenue, to cover the cost of using an 
underground system of electrical traction, the Highways Com- 
mittee point out that the Council’s power for the construction of 
this tramway will expire in August, 1905, and that it is, con- 
sequently, very desirable that the work should be undertaken with- 
out delay. We should have preferred that the construction of this 
line should not be proceeded with until some definite decision had 
been come to as to the system of electrical traction to be adopted in 
the reconstruction of the northern system, but, under the circum- 
stances, we offer no objection to tbe propoeal. We presume, how- 
ever, that in constructing this comparatively sbort length of line 
for the conduit system, the Council will not be considered as com- 
mitting itself to this system of traction, which is so much more 
expensive than the overhead system, for the whole of the lines which 
will be connected with this particular line. The line, although it 
will be constructed for electrical traction, will, in the first instance, 


have to be worked by horse traction, and the Highways Committee 


propose to recommend the Council to enter into an arrangement 
with the North Metropolitan Tramways Co. by which the line will 
be worked by the company, the company paying the Council 8 per 
cent. per annum on the estimated cost, namely, £10,285, of con- 
structing the line for horse traction, with an addition of £660 in 
respect of Parliamentary, &c., expenses, making £10,945 in all, so 
long as tbe line is worked by horse traction. When electrical 
traction is adopted on tbe tramway, in calculating the rent payable 
by the company, the amount by which the actual cost of construct- 
ing the tramway exceeds the estimated cost of construction for 
horse traction will be brougbt ipto account." 

The Highways Committee prerented reports in favour of the 
issue of “tokens” as tender for tickets on the tramways, but 


adversely to the provision of seats for the drivers and the 


conductors. 


South African Notes.—(From our Durban correspe n- 
dent.)— Durban Tramways.—At a meeting of the Durban T.C. on 
Beptember 27th the Electric and Traction Committee recommended 
that five more tramcars be indented for at once, and five more at 
the expiry of six months, the question of alteration in design, if 
ару, to be left to the new tramway manager on his arrival. This 
was, however, referred to a Committee of the whole Council. A 
further recommendation, to be carried out at once, was tbe duplica- 
tion of the track from Lancers Road to the Junction, a distance of 
about 5 mile, which was agreed to stand down. It was decided to 
sugment the night service on the Berea from 30 minutes to 20 
minutes. The Council approved of ordering the following addi- 
tional plant: 


160 meters from Mesers. Ferranti, for private consumers. 

15 Chamberlain & Hookham meters, for tramway feeders. 

10 20-kw. ** E.C.C." tranefo mers, and 5 street boxes for the same. 
2 boiler feed pumps (Weir) ої 6,C00 gallons per hour 


Also 6 miles of assorted cables, for which tenders are to be invited 
locally, most of the leading manufacturers being directly repre- 
sented in Durban. 

Kroonstad.— At a meeting of the T.O., Mr. Saunders, consulting 
electrical engineer, said, in view of the probability of the Council 
using electricity as tbe motive power for pumping water and running 


it went thropgh Black 


` towards making ev 
| poe to the State, and, therefore, the reasoning faculties should 


trains, it would be well to lay down extra plant now. Mr. John- 
son, manager of the Sonth African Transport Co., wrote, stating 
that it the Council would supply the capital necessary to put down 
the plant, namely, £3,000, and supply electric motive power and 
light, and would agree to take all responsibility for a breakdown ia 
the machinery after three months, he would be prepared to deliver 
water at 6d. per 1,000 gallons, provided the Council agreed not to 
take less than 100,000 gallons daily. The matter was deferred. 

Durban Telephones.— The underground conduit system for the 
Corporation new telephone system is practically completed. The 
new exchange is approaching completion, and а cable has been 
sent home to expedite the desvatch of equipment and material. 

Harrismith Electricity Works —About a year ago Mesere. Mordey 
aud Dawbarn, the consulting engineers to the Harrismith Corpora- 
tion, issued their specification for the generating plant and station 
cquipment of the new electricity works which it was intended to 
erect. Messrs. Mather & Platt, Ltd., were successful in obtaining 
the contract for the plant, which comprised an overhead travelling 
crane, two Morrin Climax water-tube boilers, with feed heaters and 
pumps, and two steel chimueys, two 80 Kw. single-phase al'ernators, 
with a frequency of 50 cycles per second, and a full-load pressure 
of 2,100 volts, with direct-coupled exciters, and driven directly by 
two Howden enclosed compound engines, one 25-gw. set of similar 
design, two complete condensing plante with motor-driven centri- 
fugal pumpe, switchboard, and all cable connections and pipe work. 
The contract specified particularly tbat time was an essential con- 
sideration, and Mes:rs. Mather & Platt undertook to have the 
whole of the plant erected and at work within three months of tbe 
first consignment reaching Harrismith. This undertaking they 
bave tuccessfally carried out, as the first goods reached the works 
at Harriemith on June 14%, and on September 12th, their engineer 
was able to despatch a cablegram stating that all three sets of 
alternators were running on the town supply mains. All old cus- 
tomers of the Harrismith Engineering Co. have been connected up 
to the Corporation main supply, and about 20 new customers are 
rec iving the light. A number of street lamps have also been con- 
nected and fitted with 32-c P. lamps. 


The Rating of Tramways.—At the Preston Quarter 
Sessions on Friday last, Mz. Worsley Taylor, K.C., presiding, the 
question came up for decision whether upon that part of the under- 
taking of the ool and Fleetwood Tramway Co., which lies 
within the area of the Thornton Urban District, the company were 
entitled to be rated as if the undertaking were a railway, and there- 
fcre at only one quarter of its actual value. The matter arose on 
an appeal by the company against the rate levied by the Thornton 
Council. Their counsel, Mr. Taylor, K O., contended that tramways 
were rated because they did not own land. This tramway, so far as 
1 and Fleetwood, was laid in streets and 
got the benefit of policing, lighting, and drainage, and therefore 
ought to contribute the full rates. Bat for a length beginning just 
outeide the borough of B l tbe whole of the land, except 
where it crosted the public roads, was freehold of the appellant com- 
pany. It did not get the benefit of the rates, and it was fenced in. 

or the respondent Council Mr. Sutton urged that the tramway 
whilet passing through the respondent Council's district crossed 
numerous carriage-ways and had many stopping places. The Act of 
Parliament under which it was erected did not describe it as a rail- 
way аб all, and the company were prohibited from carrying goods, 
excepting very small parcels. The Court dismisred the appeal with 
costs, holding that the undertaking must be treated as a tramway. 


Shoreditch Electrical Exhibition.—A dinner in con- 
nection with this Exhibition was held at the Great Eastern Hotel, 
on Monday, 24th inst., the Mayor of Shoreditch being in the chair. 
A smoking concert followed, the programme being contributed to 
by various exhibitors and friends, also officials of the electricity 
department. А tcast, proposed by Mr. H. F. Joel, The Electrical 
Exhibition," was suitably replied to by Mr. C. Newton Russell: 
the toast, The Vice-Chairman,” was proposed by Mr. Н. Marryat. 
The Exhibition was visited by no fewer than 24,000 persons in the 
course of the fortnight it was open, and throughout was a complete 
success. 


Lord Armstrong on Education.—Lord Armstrong, on 
21st inst., delivered his inaugural address as President at the annual 
meeting of the North-East Coast Institution of Engineers and Sbip- 
builders in Newcastle-on-Tyne. He spoke of the need of efficient 
means of technical education in order to get direct mental energy 
along proper lines. In this respect we were excelled by our great 
competitors, Germany and America, and our lack of ss in 
certain directions, and the extent to which we had fallen behind 
those countries, was partly accounted for by our deficiency in general 
technical training. We should be making a mistake if we specialised 
too much in our schools. School education should be directed 
man, according to his capacity, as us ful as 


cultivated, but the mind should not be crammed with useless 
facts. At the same time, we could not afford to ignore the urgency 
of providing that a minority of our citizens should have, according 
to their circumstances and superior mental capabilities, special 
educational opportunities, ard secondary knowledge should be 
encouraged by the formation of special educational centres throughout 
the country.—The Times. 


Third Rail Electric Shock,—On the 18th inst. George 
Fraser (20), of 79, Virginia Street, Southport, an employé in the 
service of the L. and Y. Railway Co., was injured through coming 
in contact with ths “live” rail. He received a severe shock, and 
his face was somewhat burned, necessitating his removal to the 
Infirmary, He is stated to be progressing favourably, 
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- Scientific Education.—Sir Edward Grey, M. P., on the 
20th inst., opened the new physical and engineering laboratory of 
the York Railway Institute. He said he was convinced that no 
country was more qualified by nature and brains to make use of 
good scientific training than our own, and, therefore, there was all 
the more reason why there should be good opportunities of acquir- 
ing it. In commerce we were not content with raw material, but 
worked it up into the finished article, and so with human beinge, 
which were raw material, we should work them up into the highly- 
finished article of scientifically-trained intellecta. In the great 
stroggle for success everything depended on the use which we 
made of scientific discoveries. 


Relay for Wireless Telegraphy.—If we are not 
mistaken, Dr. Lee De Forest, who is now on his way back to the 
United States, recentlg succeeded in recording signals transmitted 
on his original and ingenious system, and it is a matter for con- 

ion that this achievement was rendered possible by an 
English invention—namely, a wirelees telegraph relay devised by 
Mr. Н. W. Sullivan, who is well known as an assiduous worker in 
this art. The instrument, which is evidently the result of much 


thought.and labour, is of remarkable sensibility, being capable of . 


responding to telegraphic Morse signals with one Leclanché cell 
acting through a resistance of 250,000 ohms, while with the same 
battery power it will close a local circuit and ring an alarm bell 
through no less thau from 1 to 1:5 megohms. An extremely im- 
portant advantage claimed for the relay is that it is constant in 
its adjustment, and therefore always reliable and unlikely to fail at 
critical moments. 


Durable Dynamos.—lIn a paper by Mr. A. D. Cairns read 
before the Queensland Institution of Engineers, it is stated that a 
7-H.P. Crompton dynamo, installed in 1892, ran till 1893, lighting a 
works, and outlived two driving engines. The same machine was 
then put to drive а tool shop, and is running still. In ite early 
days it was common for it to give 13 xw. output for six hours. 
Some figures are given in the paper, which may be useful :— 

At 110 volts, a 600-lbs. churn fully charged absorbed 6 amperes 
at 35 r.p.m. A l-ton butter worker fully loaded took 14 amperes. 
A heavy cut on а 3-in. steel shaft ia a 10-in. Jathe took 4 amperes. 
Bcrewing a 3-in. steam-pipe, 4 amperes. Five tin can presses, 
4 amperes, A 24-in. Gardiner sandage machine at 500 r.p.m. 
required 15 amperes. A friction hoist to lift a 700-lbs. bullock at a 
speed of 60 ft. per minute required 16 to 18 amperes. 


Electric Shock Fatality. — Another fatality has 
occurred in & coal pit ia the county of Durbam, at Eldon, near 
Bishop Auckland. Thomas Patterson (21), а miner, when searched 
for, was found dead, with his hands grasping the electric cable 
which supplies the current to the coal-cutting machines. 


Appointments Vacant.—Borough electrical engineer 
‘and manager for Poplir Electricity Works (£400). 


Faraday House.—We are informed that jadgement was 
given in the action, Eason v. The Syndicate of Electrical Engineers, 


Ltd., on October 25th, in favour of the defendants, with costs. 


This was an action in respect to ancient lights at the back of the 
new Faraday House in Bouthamp:on Row. 


Aceidents.—A serious accident befel James Kirkland, 
an electrician in the employment of Messrs. Claud Hamilton, 
Ltd., Glasgow, on the 20th inst. He wa: engaged repsiriag some 
electric fittings in а repairing pit іп а motor garage of Messrs. 
Rennie & Prosser, Ltd., when an explosion occurred. An accu- 
mulation of gas in the pit had become ignited by an electric spark. 
Kirkland, who was severely burned about the faca and hands, was 
removed to the Royal Infirmary for treatment. 


Erratum.—On page 692 of this issue, in connection 
with the gross reoeipts of the Manhattan Railway, the increase 
should read $1,979,343.28, and not as stated, 


Pd 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ETNOrRIOAL REVINW posted as to their movements. | 


Central Station Engineers.—The General Purposes 
Committee of the Blackburn Corporation have decided to separate 
the electricity and tramways departments, and to make the follow- 
ing appointments in connection therewitb:—Mr. P. P. WHEEL- 
WRIGHT, at present chief assistant engineer, to be borough electrical 
engineer. Mr. W. H. Corson, at present station superintendent, 
to be chief assistant. Messrs. LEONARD JoHNeON, the present 
assistant tramways engineer, and J. H. COWELL, traffic manager, 
are to be joint managers of the tramways department. 

Mr. J. В. Cowr gv, of Perth electricity works, has been appointed 
to & position on the staff of the Lanarkshiro Tramways Co. 

Mr. J. W. PaPwonTH, shift engineer at West Ham, has been 
appointed chief assistant engineer to the electricity depariment of 
the Kilmarnock Corporation. Po 


- Mr. J. G. Bruce, assistant distributing engineer at Bt. Pancras, 
has been appointed resident electrical engineer by the Willesden 
U.D.C. 


Mr. E. pz LA Босна RENDELL has been the recipient of a case of 
pipes avd a silver matchbox from the employés of the Hanley Elec- 
tricity Works, on the occasion of his leaving to take up a position 
with the Blackburn Corporation Electricity Works as shift engineer. 

Seventy-three applications were received for the post of electrical 
engineer at Kroonstad. Mr. RicHABD Box, of Davis & Spain, 
Johannesburg, was appointed. The other candidates in the final. 
running were Mr. J. Andrew, of Johannesburg, and Mr. J. McKenna, 
of Rhodesia. 

The Hornsey Borough Electricity Works have appointed Mr. 
F. A. WaTEINS to be shift engineer for the vacancy recently 
announced. 

On the Dtb inst. the staff of the Reading Electric Supply Oo., 
Ltd., beld their fifth annual supper and smoking concert in a large 
oriental marquee erected and decorated by themselves within tha 
spacious new engine room. All the arrangements, including the 
cooking, were carried out on the spot, and the mena consisted of 
such delicacies as roast boiler plate, ampere pudding, fire-clay 
fritters. &. The chief, Mr. A. T. CooPEB, was in the chair, and 
assisted in carrying oat a long and enjoyable programme. The 
silver challenge cup, presented by Mr. J. V. Moinet for the best kept- 
up flower border within the works, was won by Mr. A. RUSSELL, after 
& very keen competition. 

Tbe Swansea Corporation Electricity Dapartment staff held a 
smoker last week at the Hotel Enterprise. Advantage was taken 
of the occasion to make a presentation of a leather kit-bag, suitably 
inscribed, to Mr. W. WELBoRY, one of the engineers, who is leaving to 
take up an appointment with the Stockton-on-Tees Corporation. 

At the Bermondsey Electricity Works on 12th inst., Mr. J. W. A. 
BINN RR,, chiet assistant engineer, having been appointed as superin- 
tendent engineer to the Havanna Electric Co., Ouba, was presented 
with a handsome dressing case, cabin trunk and set of books by 
Mr. W. H. Vincent, Borough Electrical Eagineer, on behalf of the 
staff and employés. Mr. Binner sailed from Liverpool on 14th inst. 
in the ss. Celtic, and his future address is La Companie de Elec- 
tricidad de Cuba, Aguiai 81 and 83, Havanna, Caba. 


Tramway Officials.—Mr. Joun Youxa, of tbe Glasgow 
Corporation tramway system, is to be entertained to & com- 
plimentary banquet on the occasion of his leaving Glasgow for 
London. The function has been fixed to take place on Saturday, 
29th (to- norrow). | 


General.—Arrangements are being completed for the 
installation of Lord Kervin as Chancellor of Glasgow University, 
which has been fixed for Tuesday, November 29ch. The ceremony 
is to take place at noon, in the Bate Hall of the University, follow- 
ing а meeting of the General Council. 

Mr. MoxKHOUSE, the consulting engineer of the Zanzibar Elec- 
tric Light and Power Syndicate, left there recently en route for 
Mombasa. He is going to Nairobi (a correspondent states) on behalf 
of the syndicate, who intend including that town in their electric 
lighting scheme, and was to leave for Europe by the Burgermeislir 
on Ovtober 5.h. He expressed himself very confident that the pro- 
posal is likely to prove very successful in Zanzibar, quite a large 
number of residents of all nationalities having given it their sup- 
port. 
From our contemporary Electricity, we learn that Mr. Y. SurNTO, 
B. Sc., of Tokio, Japan, is now making a tour through New York and 
other parte of America, securing data for an exhaustive report on 
electrical matters to be submitted to the Japanese Government. 

On Wednesday last week, Mr. W. В. Essox, M. Inst. O. E., 
M.LE.E., was presented by the staff, foremen and workmen 
of Messrs. Johnson & Phillips's electric light and power works, 
with & roll-top writing, desk and revolving chair as mementoes 
of the 10 years he had been associated with them while 
acting as chief engineer and manager to the firm. The presenta- 
tion took place at the Oharlton Works, Mr. Е. A. Brandon, who 
had been Mr. Esson's chief assistant, acting as spokesman. In 
making а suitable reply, Mr. Esson remarked that from the nature 

of the gift which had been so generously bestowed upon him, it 
was evident that а good deal more work was expected from his 
hands. 

Prof. Harry E. Стлғғовр has been appointed acting head of the 
department of electrical engineering at the Massachusetts Institute 
of Technology, Boston, vice Dr. Loais Duncan resigned. Dr. Duncan 
has become electrical engineer to the New York Rapid Transit 
Commission. | І 


NEW COMPANIES REGISTERED. 


Garcin-Renault Electric Cars and Aceumulators, Ltd. 
(62,299).--This company was registered on October 15th, with a capital of 
£20,000 in £10 shares, to adopt an agreement with P. Verhaeghe, and to carry 
on the business of dealers in, and factors and vendors of, motors, motor cars, 
motor yachts, launches, air ships, accumulators, cycles, and other vehicles of 
all kinds (whether propelled by electricity, steam, petroleum, alcohol, gas, or 
other motive power), mechanical, electrical and general engineers, manufac- 
turers of motor accessories, &c. The first subscribers (each with one share) 
are: —P. Verhaeghe, 2, Golden Square, W., engineer; С. Droulle, 90, Avenue 
de Іа Republique, Paris, mercbant; A. Renault, 20, Rue Folie-Mericourt, Paris 
merchant; L. Garcin, 36, Avenue Casimer, Arnieres (Seine), France, engineer 
E. Guibet, 84, Avenue St. Mande, Paris, acoountant; M. Duboys, 82, Boulevard 
Periere, Paris, gentleman; and A. Bosquet, 155, Rue Mickel 
No initial public issue. The number of directors is not to be lesa than three 
nor more than nine; the subscribers are to appoint the first; qualification, 
10 shares; remuneration, £40 each per annum (chairman £50). 


izot, merchant. — 
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Saxonia Electrical Wire Co., Ltd. (82,820).—This company 
has just been registered with a capital of £16,000 in £1 shares, to acquire the 
business of manufacturers of cables and insulated electric light and telephone 
wires, makers of leads, coi] wires and picture and sash cords, &c., carried on by 
F. 8. Thomas and 8. T. Smith, as the " Saxonia Electrical Wire Co.,” at Roan 
Works, Roan Street, Greenwich, and to on the said business and that of 
electrical and mechanical engineers, tool makers, iron and brass founders, &c. 
The first subscribers (each with one share; are :— Sir C. Smith, Kt., Falcon Wood, 
Shooter's Hill, Kent; Miss H. C. Smith, Falcon Wood, Shooter's Hill, Kent; 
C. H. 8mith, Falcon Wood, Shooter’s Hill, Kent, gentleman; F. 8. Thomas, 
Welling, Kent, C.E.; 8. T. Smith, Falcon Wood, Shaoter’s Hill Kent, 
gentleman ; Т. W. Doran, 99, Park Lane, Clissold Park, N., clerk; and A. J, 
Hall, 19, Hamilton Road, Bromley, Kent, solicitor. No initial public issue. 
The signatories are to appoint the first directors ; qualification, 100 shares. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


r 


: t 
Newton's, Ltd. (48,936).— This company's annual return was 
filed on September 80th, when 8,265 shares had been taken up out of a 
nominal capital of £40,000 in 4,000 shares of £10 each. £10 per share had 
been called up on 1,865 shares, resulting in the receipt of £18,650, £14,000 is 
considered as paid on 1,400. Mortgages and charges : £10,000. І 


Ackroyd & Best, Ltd. (54, 600).— This company’s annual return, 
made up to September 21st, has been filed. The capital is £25,000 in 2,000 pre- 
ference, and 1,800 deferred shares of £6 each, of which 1,936 preference and 
1,800 deferred have been taken up. £5 per share has been called up on the pre- 
ference, and £9,680 has been paid. £9.000 is considered eee any on the deferred 
shares. Mortgagesand charges: £16,750 (exclutive of £3, 
to cover bankand guarantors of bank overdraft). 

Issue on September 14th of 41,250 10 per cent. debentures, рагі of series 
created March 3rd, 1904, to secure £15,000, charged on the company's under- 
taking and pro А Кс" and future, including uncalled capital. Trustees: 
С, Т. Naylor, Dean House, Kilmeston, Alresford; and J. Р. Humble, Three- 
lands, Birkenshaw. Previously issued of same series, £2,600. 


Yale Electric Power Co., Ltd. (60,493) —This company's 
annual return was filed on October 12th, when 605 shares had been taken up out 
of anominal capital of £20,000 in £800 shares of £25 each. 225 per share has 

. been called up on 537, resulting in the cen of £19,375. E50 remains in arrears. 
&1,700 is considered as paid on 68 shares. ortgages and charges : nil. ; 


Hughes’ Atlas Works, Ltd. (82,229).—£6,000 debentures 
created 7th and dated October 8th, 1904, charged on the company's undertaking 
and property, present and future, including uncalled capital, have been regis- 
tered. No trustees. A charge on tbe ccinpany’s undertaking and property, 
present and future, dated October 8th, 1904, to secure £4,000, has also been 
гае Holders: Sir A. Dent, K.C.M.G., and E. Dent, 78, Gracechurch 
Street, E. j 


Northern Counties Electricity Supply Co., Ltd. (67,924).— 
Issue on September 22nd of £10,000, and on October 6th of £700 mortgage deben- 
tures, part of series created February 18th, 1904, to secure £100,000. Property 
charged: The company's undertaking and property, present and future, except 
uncalled ог upraid capital. Hoiders: York City and County Banking os - 
Newcastle - on- Tyne; Н. Cleveland, Bolton Crofts, Richmond, Yorks; . W. 
Whytehead, 6, Whitehall Place, 8. W.; H. E. Cradock, Manor House, Rushyford, 
Ferryhill; В. G. Н. Boulton, 8, Church Square, The Stray, Harrogate; and 
W. W. Boulton, The Towers, Alnmouth. No trustees, Previously issued of 
same series: £66,100. f 


Perth Electric Tramways, Ltd. (55,935).—Issue on October. 
6th of £800 6 per cent. debentures, part of series created December 22nd, 1908 
and covered by trust deed of December 30th, 1908, to secure £20,000, charged 
on the company's undertaking and property, present and future, including un. 
called capital, benefit of certain agreements, tramways in Perth, W. A., &a. 
Trustees: Lord A. Butler, 7, Portman Square, W.; and J. 8. Austen, 68, 
Dashwood House, E.C. Previously issued of same series: £35,000, 


Royce, Ltd. (63,871).—Issue on October 7th of £1,900 deben- 
tures, part of series created March 27th, 1908, to secure £25,000, charged on the 
company's undertaking and property, present and future, except uncalled 
capital. Trustees: Law Guarantee and Trust Society, Ltd., 49, Chancery Lane, 
W.C. Previously issued of same series: £28,100. 


Sonth Metropolitan Electric Light and Power Co., Ltd. 
(47,675).—Issue on September 28rd of £68,292 debentures, part of series created 
by resolutions of July 8rd, 1900, and May 6th, 1904, to secureasum not exceeding 
in the aggregate the amount of the share capital issued and paid up for the 
time being. Dates of trust deeds: August 8rd, 4900, and June 8rd, 1904. 
Property charged: The company's undertaking and property, ptesent and 
future, including uncalled capital (as a floating security, except as to 
freehold or leasehold hereditaments for the time being compri in the 
said trust deeds), Trustees: Н. R. Becton, 18, Austin Friars, E.C.; and 
W. R. Davies, 10, Moorgate Street, Е.С. Previously issued of same series: 
4120, 000. à : 


Mexico Electric Tramways, Ltd. (56,932).B— A trust deed 
dated September 21st, 1904, to secure ££00,000 second debentures has been 
Feuiatered; Property charged: Certain ordinary shares and second mortgage 
debentures held by the company in the Compania de los Ferrocarriles del 
Distrito Federal de Mexico, and the company's general assets, Trustees: 
І, Breitmeyer and C. Rube, 1, London Wall Buildings, Е.С, 


Ernest Scott & Mountain, Ltd. (22.760).—This company's 
annual return was filed on October 10th, when 97,790 ordinary and 28,700 pre- 
ferred ordinary shares had been taken up out of a nominal capital of £150,000 
in 100,C00 ordin and 60,000 preferred ordinary shares of #1 each. £1 per 
ab are has been called up on 75,790 ordinary and 28,700 preferred ordinary shares, 
resulting in the receipt of £104,240. £250 remains in arrears. A further £4 10s. 
has been paid on one forfeited share of £10 nominal! value. £22,000 considered 
as paid on 22,000 ordinary shares. (Oapital was originally 470, C00 in £10 shares. 
and was inoreased to £100,000 in £10 shares in 1897. 60,000 new shares of £1 
each were created in March, 1904, and the existing £10 shares were sub-divided 
into £1 shares.) Martgages and charges: £20,100. 


Gorseinon Electric Light Co., Ltd. (39,944).—This com- 
pany's annual return was filed on August 12th, when the entire capital of £1,000 
in £1 shares had been taken up. #1 per sbare had been called up and £990 10s. 
received, £9 10s. remaining in arrears. Mortgages and charges: 4800. 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
—A memorandum of satisfaction in full of debentures dated October 19th, 1901, 
February 18th, March 25th, April 29th, September 30th, and December and, 
9th, 18th and 30th, 1902, February 8rd. and March 8'-4, 1903, and March th, 
1904, to secure in all £23,900, has been filed. 


British Prometheus Co., Ltd., Kingston-on-Thames (74,889). 
—A debenture dated October 17th, 1904, to secure £600, charged on the com- 
any's undertaking and operty, present and future, including uncalled capital, 
bas been registered. Holders: A. R. ;Phipps, and J. R. Bedford (trading as 
Rashleigh, Phipps & Co.), 147, Oxford Street, W. T | 


floating debentures 


Empire Electric Light and Powor Co., Ltd., London (75,545). 
—A first mo e debenture, dated October 12th, 1904, to secure £6,500, charged 
on certain lands, machinery, works, plant, effects, lighting and tramway orders 
and Acts, and the com y's undertaking and other assets, including uncalled 
ашы has been registered. Holder: L. К. Jarvis, Mead Lodge, Hunsdon, 
near Ware. 


County of London Electric Su ply Co., Ltd. (34,320).—An 
acknowledgement of indebtedness, dated er 18th, 1904 (supplemental to 
a trast deed of May 12th, 1903), securing a further £150,000 second debenture 
stock, has been registered. (The trust deed empowers the company to issue 
further debenture stock, ranking pari pases with the £250,000 therein mentioned, 
provided that the total shall not at any time exceed £400,000.) Property 
charged by said trust deed: The present and future assets of the сошрачт (as 
a floating security), ranking next after а deed securing a maximum of £100,000 
first debenture stock. Trustees: Electric and General Investment Co., Ltd., 
1-2, Great Winchester Street, E.C. 


Chilian Electric Tramway and Light Co., Ltd. (57,203).— 
This company’s annual return was filed on Beptember 18th, when 500,000 
ordinary and preference shares bad been taken up out of a nominal 
capital of £1,150,000 in 500.000 ordinary and 650,000 preference sharesof £1 eech. 
£600,00u has deen received in respect of the preference. £500,000 is considered 
as paid on the ordinary. Mortgages and charges: £500,000. 


Cutting Brothers, Ltd., Electrical Engineers, Derby and 
London (81,178).—Issue on September 26th) of £200 debentures, part of series 
created June 20th, 1904, to secure £4,000, charged on the company’s under- 
taking and property, present and future, including uncalled capital. No 


. trustees. Previously issued of same series: £2,600. 


Uxbridge and District Electric Supply Co., Ltd. (62,706).— 
Issue on September 26th of £28,400 5 per cent. ebentures, t of series 
created July 14th, 1904, to secure £85,000. P rty charged: The company's 
undertaking and property, present and future, including uncalled capital. No 
trustees. No previous issue of same series. (A note is appended to the 
return 2o the effect that the previous issue of debentures has been fully 
satisfied.) 


ELECTRICITY SUPPLY ACCOUNTS. 


TIB, the second year's working of the Hack- 


Hackney ney undertaking, bas proved not less satisfac- 
Municipal tory than its predecessor. The output has gone 
Electricity up, power units forming a considerable propor- 

Supply. tion of the increase; and belped by a lcad 


| factor of nearly 17 per cent, and improved 
working costs, the department netted a gross profit of some £16,000, 
which was apportioned to financial cbarges and to providing а sub- 
stantial contribution to reserve. A large proportion of the steam 
need by the electricity department is supplied by the refuse 
destructor worked in conjunction with tbe station. 

The prices charged are :—Private lighting, a flat rate of 4d. per 
unit; power, 2d. per unit for the first 1,000 hours, and 14d. after- 
wards. The chief engineer is Mr. L. L. Robinson. 


А GENERAL STATEMENT. 
For year ending March 81st— 1904, 1908. 
Total capital expended ... ssi .». £246,576 £215,191 
Number of units sold— | 
Private supply ... is ves eo 1,598,916 1,075,962 
Public lighting ... des e 5e 5252, 475 539,006 
Total number of units sold ». 2,181,991 1,614,968 
Equivalent No. of 8-c.P. lamps connected... 94,816 68,897 
Н.р. of motors connected ... xi m 614 381 
Number of public lamps Т? ... 293 arcs 293 arcs 
Maximum load in xw. i iss УР 1,479 1,161 
Revenue account— 
Gross revenue ... Mis "T T £26,692 £21,368 
» expenditure aise owe ees £10,502 £7,835 
» profit T m ө» „ £16,190 £13,633 
Average price obtained per anit— 
Private lighting ... "s T" 6 3:23d. 3:37d. 
Public lighting ... fut see sss 9:004. 270d. 


REVENUE Асооонт FOR Үклв BNDING MancH 318т, 1904. 


Gross revenue "X ose .. £26,692 = 2:944, per unit. 
Works and distribution costs (including 

ubliclighting)  ... - : &7,681= ‘84d, „ 
Total working costs ees .. £10,502 = 115d, „ 


Pnorrr STATEMENT, 1904. 


Interest on loans eee Фое eee #06 eee £6,577 
sinking fund eee eee ees eee eee 1,682 
To reserve fund for accrued principal and interest 2,451 
To reserve fand—Net profit for the year - 5,546 
Balance accumulated and brought forward — ... —66 

Gross profit ... .. £16,190 


Hackney Юизтвостов DEPARTMENT. 

This department dealt with 39,175 tons of refuse, as compared 
with 34,006 tons in the previous year. From this was recovered 
some 201 tons of tin and scrap iron, 17,418 tons of clinker, tlue dust 
and fine ash. The average quantity of water evaporated per lb. of 
refuse was 519 lb, as compared with 543 lb. in 1902-3. The 
total amount of steam supplied to and utilised by the electricity 
department was 45,628,769 lbs., as compared with 41,411,970 Ibe. in 
the previous year. 
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The following is an analysis of the destractor costa for the years 
ending 1903 and 1904 :— 


1904. 1903. 
Oil, waste, water and stores ... me £53 33d. 43d. 
Electricity  . ... "S ds 992 739 453d. 4:664, 
Wages of workmeen . . £3,611 22124. 19114. 
Repairs and maintenance .. £467 2°86d. ‘34d. 
Clioker disposal sis mn .. £10 06d. 527d. 
| £4,880 29°90d. 29°81d. 

Management, &c. re s .. £537 3:294. 2˙15d. 
Total works cost and management... £5,417 33'19d. 31'96d. 
Financial charges 928 .. £1,926 11:80d. 195. 
Total expenses, including all charges £7,343 44994. 51:44. 
Income from electricity depart- 

ment, &“õ6“4 . 2,513 15404. 16:04. 
Balance, being cost incurred by Public 

Health Department .. £4,830 29°59d. 354d. 
Per ton of refuse ies . . 28. 54d. — 28. 114d. 


CITY NOTES. 


Electrolytic Alkali Co. 


Тнв annual meeting was held at Liverpool on 20th inst. 

Mr. C. C. Соннов, in moving the adoption of the report, said the 
board regretted they bad not better results to put before the meet- 
ing, but the smallness of the profit was to be attributed to the 
general dulness of trade and the very low price of bleach during the 
year. They had had 12 solid months of the lowest prices for bleach- 
ing powder that they had had fora great many years; but, so far 
from the result being an unsatisfactory one from а working point 
of view, he thought they had done very well, having allowed for 
depreciation, and even showed a small profit. The productive power 
of the plant bad been increased, with the beneficial result that they 
had been able to produce а ton of bleaching powder at less cost 
than а year ago. 

Col. PiLkiBGTON seconded. 

According to the Financial Times, Mr. W. B. LoNaspon moved an 
amendment that the meeting be adjourned, that a committee be 
formed to inquire into the position of the company, and that new 
directors snd auditors be appointed. 

Mr. McDomALD seconded, and, after discussion, the CHAIRMAN 
said the board would not object to the amendment, though they had 
the voting power to do so if they wished. The directors were willing 
to have investigation, as they were convinced it would show that 
there was no foundation for any allegations of mismanagement. He 
warned the meeting that, when the investigation was closed, he 
would exercise all his power, as one of the largest shareholders, to 
prevent publication of any details that would injure the company. 

The amendment was then agreed to as far ав the report to a com- 
mittee was concerned, and the meeting was adjourned till 24th 


prox. 


Cuba Submarine Telegraph Co. 


Мв. C. W. Paris, presiding at the meeting of the company on 
19th inst., said that, to far as actual figures were concerned, they 
were very similar to those for the same period of 1903. The traffic 
receipts for the half-year amounted to £16,526, as against £17,244, 
a falling off of £718; but tbis falling off arose mainly in the month 
of June, when the Manzanillo-Santiago cable became interrupted. 
Then, interest receipts were ratber larger, so that.the total income 
was £18,715, as compared with £19,325 in 1903, or an actual reduc- 
tion of £610. The expentes during the half year were rather heavy, 
and totalled £6,369, which was £303 increase, and was due to addi- 
tional expenses at various stations. But besides their usual working 
expenses they had had to write off the special cost of the attempted 
repair of the Cienfuegos—Santiago 1875 cable, which amounted to 
£7,670. He referred to that matter at the last meeting, but the 
payments in connection With the hire of the repairing ship were 
now included in the accounts before them. The ordinary expenses 
and the special outlay amounted together to £14,039, which, deducted 
from the £25,686 they had to the credit of revenue, including 
£6,970 brought forward from the previous half-year, left £11,647 
to deal with. The preference dividend required £3,0U0, and they 
proposed to pay a dividend at the rate of 5 per cent. per annum on 
the ordinary shares, and to carry forward a balance of £4,647. This, 
he thought, they could consider a satisfactory outcome of an unfor- 
tunate half-year. The manufacturer had made good progress with 
the new cable from Cienfuegos to Santiago, and if all went well 
they might have it working before the end of the year. He had 
every expectation of getting an exceptionally good cable. He 
noticed that Mr. Hooper, who was manufacturing the cable, 
was present, and he would understand that they expectea 
an extra good cable. The Manzanillo— Santiago became 
interrapted on June 14th, which was the date of the great storm 
which fell on the south-eastern portion of the Island of Cuba, and 
they were now of opinion that there must have been at the ваше time 
a great disturbance along the coast at the bottom of the tea. 


Probably some form of eruption took place which was so severe 


- 


that it actually broke the cable in two. The depth of water was 
very great, and there was an uneven bottom with banks of rocks, 
and the experience they now had pointed to it being a peculiarly 
unsafe place for cables to rest upon. The rocks gradually cut the 
cables, and, further, they made it most difficult to successfully 
repair any breakages. The West India and Panama Oo. kindly 
agreed to hire them tbeir repairing steamer to try and repair the 
break. They worked on the spot for some time, and finding the 
cable could not be recovered near the break, they came to the con- 
clusion that it would be necessary to change the position of the cable, 
and take à considerable part of it further out to sea, away from 
the rocky, uneven bottom, where they would get far safer 
ground. They were now sending out the extra cable which would 
enable the cable to be diverted, and when this was done, they - 
expected to work many years without interruptions. In the mean- 
time they were working under some difficulties, and until the new | 


. cable was laid he feared they must expect а decrease in the traffic. 


They were still waiting news of their application to the United 
Btates Government for the payment of the expense they were put 
to by the cutting of their cables during the Bpanish-American war, 
and their representative in Cuba had not yet succeeded in obtaining 
from the Government their subsidy for the coast cables. They 
trusted in time to arrive at a satisfactory settlement, but these con- 
tinual delays were very disheartening. So far as the Island of 
Cuba was concerned, they had very good reports. The planting of 
sugar and tobacco was increasing, and this wasthe main indication of 
considerable prosperity. The successful issue of the loan which the 
Cuban Government were able to carry through would bring a large 
sum of money into the Island, and he hoped that from the move- 
ment of that money there would be а considerable expansion of 
business al] round. 

Mr. GEonan Kerra seconded the motion. 

Replyingto Mr. O'BargN,the CHAIRMAN said they had been working 
their traffic since the break in the cable, mainly through the land 
lines. It did not go through Bermuda. 

The report was adopted, and the Chairman re-elected a director 
of the company. 


Bath Electric Tramways, Ltd. 


SIR Vincent CAILLARD presided at the annual meeting held at 
Winchester House on Tuesday. He moved the adoption of the 
following report to December 31st, 1903 :— 

The construction of the company’s system was proceeding during the whole of 
the period up to the end of last year, and the accounts now submitted 
relate entirely to construction. The directors, however, are pleased to record 
that the tramways started working on January 2nd, 1904. Upon that date 
the operation of the system commenced with a small part of the mileage 
and with some few of the tramway cars. Both the mileage and equipment 
have been increased from time to time during the current year, and 
various sections of the line were at various dates completed and opened, until 
on August Ist last the final section of the system originally contemplated by the 
company was opened for traffic, and 40 tramway cars were in use. The traffie 
receipts from the commencement of operations to September 28th, 1904, that 
is for a period of 39 weeks (less two days), amounted to 425,865 0s. 43d., a result 
which may be considered satisfactory. 

It is proposed to submit to a mecting, to be held early next year, the accounts 
for the year to December 815%, 1904, which will include the first 12 months’ 
operations of the company. 

The CHarnman regretted that the report was so late in appearing, 
bat the time had been usefully occupied in pressing forward the 
completion of the construction of the system. The balance-sheet 
called for little explanation; it really was scarcely more than a 
constraction account. In regard to the preliminary expenses, a 
good proportion would ultimately be charged to capital expendi- 
ture, but upto the present it had been impossible to allot accurately 
all the items under their proper headings; that would be done in 
the next balance-sheet. The total track mileage of the system was 
16j miles and the total route mileage 123. The system was com- 
pleted on August 1st, 1904. There was an additional route 
to be constructed over the Midland Railway Bridge over 
the Avon, which would shorten the route to one of the im- 
portant suburbs of Bath. The additional expenditure involved 
would be more than compensated for by the traffic receipts 
that would result therefrom. Under the company’s original 
order they were bound to provide £11,500 for street widening, 
way leaves, and any otber city improvements which the Corporation 
might call upon them to make. They had now made a later . 
arrangement under which by paying an additional £5,000, making 
£16,500 altogether, the Corporation undertook to re-construct the 
Midland Railway Bridge for carrying the company’s tramways, and 
liberated the company from any call in the future for any further 
city improvements of any kind. Those who had followed the 
published figures relating to the company’s traffic receipts, would 
have been pleased with the satisfactory course they had taken. 
Since the whole system was finished on August lat, the receipts 
had been maintained in a satisfactory way at tbe high level then 
reached. They did not consider it excessive optimism to say that 
after a year’s working they would compare with any other system 
in the United Kingdom. Former opponents in Bath had now 
considerably changed their minds, and the company had received 
petitions to extend its system to fresh routes. Up to the 
12th inst. they had carried 3,545,900 passengers, thus they had 
already carried the whole population of Bath 70°4 times over, and 
that in spite of the fact that the complete system had been running 
for little over 12 weeks. It was dangerous to prophesy, but they 
had good grounds for anticipating that their receipts would average 
£730 per week. They were just on the point of making an issue of 
debenture stock with which they would clear off their indebtedness 
and place themselves on a perfectly sound footing. The unissued 
share capital would be issued Jater, they hoped, when more exten- 
sions became necessary, and by that time the market would bea 
good one for their shares. Most probably the next annual meeting 
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well established but that any unexpected international complica- | 


would take place early in the new year at Bath, as inhabitants of 
Bath had been showing their confidence in the system by becoming 
shareholders, 

The report was adopted, and complimentary remarks were made 
respecting Mr. R. D. McOarter, the manager, the directors, the staff. 


Drake & Gorham, Ltd. 
Tue third annual report for the year ended June 30th, 1904, 


After payment of all charges, including bonuses due to staff, there remains 
а net profit of £8,648 19s. 9d., which, with the zum of 29,578 4s. 74. brought 
forward from the previous year, makes a total of £11,922 4s. 4d., which it is 
proposed to appropriate as follows: 


By payment of a dividend at the rate of б per cent. per 
num oe x ee ГА ee 


ап ee ee ee 0 @e £7,500 0 0 
By placing to reserve е Es .. £2,000 0 0 : 
By carrying forward “с т» 1722 4 4 
— 8,799 4 4 
£11,222 4 4 


With the above addition the sum placed to reserve will amount to £9,000. 

In view of the general financial stringency and increased competition for any 
installation work required during the period under review, it is considered that 
the results should not be regarded as disappointing, especially when it is re- 
membered that the previous year was considerablyabove the average. A con- 


tract has been obtained for a central generating station at Church Stretton, for ' 


the supply of about 8,000 lights, the plant and buildings of which have 
been designed by the company’s staff, and will shortly be available for use. A 
smaller station for the public ligh'ing of Uphall and Broxburn is also being 
erected by tbe Scotch branch. A large private installation at Brancepeth 
Castle, for the Right Honourable Lord Viscount Boyne for the supply of 1,150 
lights, has been completed by the Manchester branch during the year with very 
satisfactory results, and the company have in hand at the present moment 
the lighting of Gordon Castle and Goodwood, for His Grace the Duke of Rich- 
mond and Gordon, and other important contracts. The company have taken 
advantage of the opportunity afforded by the slack period to prepare a 
freatise on the application of electric current to all estate requirements, 
which cannot fail to be of value in the future, The company's 8.3. 
Bystem of lighting continues to give satisfaction, and improvements are 
introduced from time to time as the result of experience gained. Every 
effort is made to reduce expense where this can be done without 
risking the ultimate efficiency of the apparatus. Mr. Edwin H. Story, who 
accepted а seat on the board since the last annual meeting, is now, in accord- 
ance with the articles of association, put forward for re-election. 


[The dividend for the previous year was 8 per cent., and for the 
year before that, 7 per cent.] | 


Li 


Western Telegraph Co. 


Тню report of the directors for the half-year ended Jane 30th, 


1904, reads: 


The revenue for this period amounted to £241,931 7s. 1d., and the working 
Expenses to £99,647 12s.8d. After providing £18,868 Ja. 9d. for debenture stock 
and debenture interest and sinking fund, and £5,698 ба. for income-tax, there 
remains a balance of £122,672 1s. 8d. ; to this is added the sum of £4,939 14s. 5d. 
brought forward from December 3186 last, making a total of £127,01115s.8d. The 
revenue includes £17,114 11s. 5d, dividenda upon the company's investments in 
other telegraph companies, and £7,822 1s. 1d. interest on reserve fund invest- 
ments. A quarterly interim dividend, amounting to £81,189 10s., has been paid, 
£22,000 transferred to the Generel reserve fund, and £18,000 to the maintenance 
ships’ reserve fund. The directors now recommend the declaration of a final 
dividend of Зв. per share, making, with the interim dividends, a total dividend 
of 6 per cent, for the year, and also tbe payment of a bonus of 2s. per share, 
both free of income-tax, which together will amount to £51,982 10s., 
leaving a balance of £4,439 15s. 8d. to be carried forward, The dividend and 
bonus will be payable on November 8rd. ` 


County of London Electric Supply Co.—The letters 
of allotment and regret in respect of the recent issue of £150,000 
43 per cent. second debentare stock have been posted. 


West African Telegraph Co.— The directors have 
declared an interim dividend for the six months ended June 30th 
at the rate of 4 per cent. per: annum. 


Marconi’s Wireless Telegraph Co.—The directors have 
conditionally allotted to the shareholders, in proportion to their 
holdings, 30,000 shares of £1 each, at the rate of one new share for 


every seven shares held on O:tober 24th, at the price of £1 per 
share. | 


Prospectus.—The Bath Electric Tramways, Lid., ів 
inviting applications for £135,000 43 per cent. first debenture stock 
at par. 
existing charges, repaying the indebtedness of the company, the 
completion of a connecting line across the Midland Riilway Bridge, 
and to the general purposes of the company. The annual report 
and meeting of the company are r. ferred to on page 717. 


STOCKS AND SHARES 


Wednesday Evening, 


AFTER receiving a momentary check by reason of the North Sea 
outrage, business in the Stock Exchange quickly recovered its 
expanding tendency, and there is a respectable amount passing їп 
most of its departments. Oaly the mining markets remain some- 
what apathetic. Investment continues the order of the day, and, 
with money plentiful, the Honse looks forward to a brisk couple of 
monthe’ run before the Christmas holidays. Prices are not yet s0 


he proceeds of the issue will be applied to clearing off 


tions would fail to bring about. a sharp relapse, although the 
substantial amounts of stock and shares being bought for actual 
payment is a slight guarantee that no sustained slump need be 
looked for unless, as members of the Btock Exchange say, the ekies 
fall in. 

Electrical issues have little but the feature of steadiness to 
display this week. As stated above, the crazy Russian onslaught 
checked trade а little, causing orders to be taken off, and svSpending 
animation for a while. The effect of this soon disappeared from 
the general markete, bnt in the more restricted area of the electrical 
sections it did not wear off quite so quickly. One significant fact of 
the confidence in which the good stocks are held is seen in the ready 
response of the County of London shareholders to the Second 


: Debenture issue. The underwriters were released from all respon- 


sibility, except for the stock which they wished totake “firm.” As 
one or two of the more sensational financial writers have treated the 
issue with an uonecessary degree of suspicion, we may observe that 
the underwriting terms were 24 per cent. Bath Electric Tramways 
is making an issue of 135,000 43 per cent. debenture stock at par. 
Central London Ordinary stock has moved up to 93, and a buyer 
who tried to get it at 924 found himself rather out of the market. 
The dealérs are not eager to make prices ia a stock when they 
receive slender support from the sources that generally supply or 
take that stock, and the consequence is, that Central London 


descriptions are exceedingly difficult to negotiate on the basis of 


businesslike quotations. The Deferred has risen two points to 82. 
Metropolitan Ordinary was done at 1012, but Districts keep about 


421. East London Ordinary at 5j is a trifle harder, and we would 


point to this company's second 4 per cent. “B ” Debentare stock as 
а good security to put away for a 10 or 15 pointe’ rise. The nominal 
quotation is 35 to 40. Actually, it is more like 36 to 38. The whole 
issue amounts to £382,000, and for 1903 the stock received 15s. per 
cent., paid last January. By virtue of the arrangements of the 
East London with the District, it would not be surprising if this 
second "B" Debenture were to be put up to nearer 60 within the 
next 12 months. It seems hardly necessary to add that the stock 
must be regarded as a purely speculative investment. Underground 
profit-sharing notes hardened } to 99}. 

With reference to our recent hint about South Wales Power, it 
may be stated that there has been a buyer of 500 shares on the 
market this week at 84, and he had to advance his price before 
getting even 100 of them. The Dabenture stock is 103} 

British Westinghouse Preference have improved to 3? middle, a 
rise of over 20s. from the lowest touched lately. The demand 
appears to bs inspired by the “other side," and interest is арор as 
to whether the directors will declare a dividend. The last was paid 
in February. At 884 the Debenture stock is better. British 
Thomson-Houston Debenture stands at 101. Traction varieties аз 
а whole are very steady. Anglo-Argentine Tram: at 7, and the 
Preference at 5}, retain'all their strength, and Auckland Debsnture 
changed hands at 105 a few days ago. Oa the same day, Calcutta 
Debenture was done at 107. Metropolitan Electric Trams Daben- 
ture again hardened to 1021, and business has be in marked in 
Colombo Electric Tramways 5 per cent., Dabanture at 105. British 
Electric Traction Preference rose { to 11}, and ths Ordinary are 10, 
as they were last week, although a priater made us give them а 
£60 rise to 701 There is a fair amount being done in Belgrano i, 
the Ordinary at about 33, and the “A” Preference about 55, while 
City of Buenos Ayres Trams аге 104. British Columbia Electric 
Deferred, after b3ing quiet since the fire, ara 3 up at 1041. 

Obanges in the filectricity Supply se»tion are not numerous. 
County of London are firmer upon the suc:ess of the Sesond 
Debenture issue, and Citys keep hard at 103. E imuadson's Pre- 
ference at 64 have lost their slizht improvement, but London 
Electric Preference rose t» 52, by rea юп of the excellent earniags 
reported by the company. South Metropolitan First Debentu :е 
advanced to 1074, аз we contended that it would do in the days 
when the company was the Blackheath and Greenwich. Bt. James's 
shares remain dull at 144. 

Anglo-American Telegraph stocks are rising again, ‘and the 
Deferred is up to 84 middle. The“ Jungle” boomlet drew atten- 
tion to West African Telegraph shares, which are 103. better, at 7. 
Eastern issues show very little alteration, and a rise of 1in Eastern 
Telegraph Preference is the only quotable change, although the 
lines to the Far East must now be working at high pressure. Tele- 
phone stocks are more active, and National Deferred has got to 
within 3 points of par. Monte Vide» shares are firm at 124. 6d., 
but United River Plates have not moved. 

Amongst Miscellaneous shares, India-Rubbers are 10s. to the good 
at 20. A correspondent asks what dividend Henley's have paid this 
year, and the reply is, 14s. per share. The last distribution of 5s. 
was ап interim, and the yield to а buyerat the present price of 11, 
is £6 7s. 3d. per cont. on the money. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


: e 
Present or Dividends for the last Closing 11 week ended 
AME, on 
: x ма, years. Ta 19th t. 96th Oct, 26th, 
1901. 
67,100 African Direct T, naren, Nos ee ce ee ee ee 100 ee ee ыы 98 —1 98 —102 
26,000 Amazon ГИ | Nos, 1 to 96,000 ee ee ee 10 ee ee ee u ye Bà 
119,001 Do. . 5 96 Debs оз. 1 to 1,950 Red, өө ee ee 100 oe ыбы) ее T ae «ә cm 
узын Anglo- e. н s. — | Віск | бїз. | 60/6 | 61s. — 59 xa | 49 — 62 
8, n. y EE Pel ee eo ee ee ee Stock 6% 017 6 96 96 — 98 xd 96 — 98 
uw lp N 46 © 000 А ee өе 0 0 ee ео Бок pa E T% : 63 2 — 5j 
08, ee ее ee ee ee ee =e MÀ 
18,898, 0009 ees T: e.  .. |8100 |8 4 8 5 5. 170 —190 170 —190 
1,841,909 do, Sterling 600 year 4% Deb, Stock Red, .. — .. | Stock ы 2 93 — 96 98 — 96 
16,000 NE is ee ео ео РҮ ee ое ее ee 10 4 % 63% 5 96 7 — 8 7 — 8 
int) e AMPLO X CR qm Ext. (M Nice 17 — 16 
80,000 Do. do. 43 Debs, ee ee ee ee ee 60 ee 98 —101 96 98 —101% 
68,7103 | Direct United States 90 895 | 82% 3 10 — 102 104 — 102 
61,800 ins eere, Dri Bret , Deb., within Nos. 1 to 1,900, Red. 100 es i 102 
4, 000, 000 W es 05 5 Stock 7 % 
1,955,565 took ee ee ^ Ф 100 ee 90 
1,504,045 De 40 А-ы Dee Stock Red. . 5% ee | Stock s 
800,000 | Eastern Extension, Australasia, and China Telegraph ә e 10 1% 
230,000 Do. 4% Deb. Stock Stock а 
800,006 Бомо А Боп African Tels. 4% Mt. Db., Nos. 1 to 8,000, red. 1 1909 100 è 
890000 | Do. ао, Reg. Mort. Debs, (Mauritius Bub.) 1 to 8,000 | 9б : 
180,291 Globe "Telegraph and Ne — wv  we- X se |o 10 
180,049 Do. do. 6 ү Pref. ee ee ee ee ee 10 
180,000 | Great Northern Telegraph, о 10 
84,00 || Halifax and Bermudas Cable, 4% 95 1% Mort, Debe, 1 380 Nos. ) 100 " ; 
17,000 | Indo-European Telegraph TM ы Т * . . 3: 10 | 1% 10 | 44—41 44 — 47 
72,680 | Monte Video Telephone Co, Ltd., or a. o 1 23% | 8% | 8% — ў 14 —. 43 
JN one, Pref. Stock ее ee ee өе ee 0 0 100 6 % 6 6 1 —108 104 —1 
1,966,007 Do. О» Def. Stock ee ee eo ee өө өң 100 oe 43 b 96 — 98 96 — 98 
15,000 do, 6 % Cum. 10% Pref. .. a P ae s 10 6 6 6 18 — 14 18 — 14 
16,000 Do. do. 6 % Cum. 9а Pref. s is 10 6 .6 6 11 — 18 11 — 18 
8,950,000 Do. do, 5 Non-oum. Brd. Prefs, 1 $0 960,000 8 8 5 6 5 5$— 68 53— 5 
000, 0002 Do. do. Deb. Stock Red. vs vs .. | Stock | 84 84 84 — 97 — 99 
689,598 8 do. 4 b. Steck Red. 5 ws os 100 4 4 4 101 —106 104 —106 
1,000,000 йо. Prov. Certa., 85 96 to be paid ee oe ee ee ee ee ©. 67 — 67 — 69 
30308 bonus Talepi one =) Eleo, Nos. 1 to m m tully pan ! 6 96 6 96 64% - - fi T 
100,00 Pacific and European Tel, 4 4 Quen] Debs., 1 $0 1, 00 se .. | 100 °з 
11,859 e ee ee ee ee oe oe ec 8 5 96 64— К 
8,808 M diet е ee LE ee ee ee ө» Cert, ee = 
68,000 | United River Plate Telephone s "E ex 6 1% 
40,000 do. : ш: ке Nos. 1 о 40,000 ja 5 ee 
179.01: Do. do, ee ee Stock se 
18.0 | West African Telegraph, Hiares s ЗА 10 es 
80,008 | West Coast of America, 1 to 30,000 and 53,001 to 58,009 24 í 
160,000; | West Coast of America, 4 Daba., 160 1500 gaar; by Bras. Sub, Tel. 100 ^ 
967,900 Werden Telegra Lad, i 907,980 „„ œ| | 1% 
15,0001 D» сю 4 series, 1908 "e EM .» | 100 ve 
600,000 Do. do. i Deb. Stock <a as " ee | 100 ee 
88,881 | West India and Panama Telegraph. МА ©: c4. ге oo 10 ee 
84,568 Do, do, do. 6 Cum. 1st Pref. ee ee 10 ee 
4,680 3 do, do, 6 Cum. nd Pref. ee ee 10 ео 
80,0001 Uo do, do, 5 % Debs., Nos. 1 to 1,800 е. | 108 T 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


20.000 выш шшш %® Оши Pref, ee ee оо c» ее 10 T T T 5— 6 — 6 bà А 
10,000 Do. "Ад" 6 95 Cum. Pret. s ee ee 10 - oe T 8$— 91 tá- 98 à А 
800,000: Do. ao. 5 lst Мо ort, Deb. stock Red. ee ee өө Stock ee ee eo 94 — 98 96 - 00 A ео 
100,000 British Blectric ee eo eo Фе ее 10 9 % 8 96 ee Ре 1 91— 10} 10; eo 
100000 | Do, do 6 % Cum . Pret. . . | 100 К к С. 6 — 11 11 — 114 II da 
00, O00 Do. do. Perpetna) Dehenture Stock ue ee Stack са bs ix 116 —118 116 —119 118 118 
Do. ion H 4 LO a Stock Red. е 0 ec ec i 10 % 10 * B 3, 94 — 1 96 -— y y^ ee 
100,000 British Insulased es ee өе ее ee ee = ча 
100,000 Do, do. 6 . Pref. еге ee ee eec | 5 ee ee ee — 6 ot 6 5} 524 

80:000 Do. a DG 96 1st Mort. Deb. Red. е ee ee ee p Ni ee 101 — 104 101 —104 @e 

2900 т Do.” do. ^ . Fre. а 14 to T 1 A Е 
105,901 Electrical Engin „ 1 to 106,781 T ° 3 Nil Nil Nil i- 

100,000 Do. - do. Non-cum. E ee eo ee 3 8 96 6 96 6 96 1 r 1 1 = 1 ee 
128, 0004 Do. do. . Deb. Stock .. - . 93 — 96 99 — 90 
28800 )) harea Co . „ | gota, |ш& 122% 9 — 10 5 — io 913 

8 e 0 spares ee ee ee I 
«40,000 : Do. do. do. 5 96 Cum. Pret. oe b ce ee ee 5 — b 5 — : 9 
90,0002 Do. do. do. aun ids Deb. Stoch Red. | Stock e. T v 102 —105 12 —105 1013 

1,800,014 | Central London Railway, Ord. В as Vs T Stoch | 4 4 4 — 93 vi — 94 94 92} 

494,008 Do. do, 4 96 Pret. Stock oe ee oe ee ee Stoch 4 4 4 100 —102 100 -1u4 
494,908 NE er i24 260 до. ee ee ee ee ee oe i A a 19 — 1 " — A 514 794 
880,000 8 on way oe oe ee ee ee ee tock 3b T — 49 48 

» В ort. " й „ and | 
100,00: ( 1 to 11,000 of 50 red. " ЕЯ oo ee ee oe 90 — 96 * 90 — 95 ee ee 

99,981 | Edison & Swan United Elec. Light, “ A ™ shares, £8 paid, 1 to 99,961 6 Nil Nil ЯА 4- 1! i— 1! " 

11,189 Do. do, i2 Ms 8 01—017, [E 6 ee 6 Nil Nil es 1 — 2 1 — “ 

„44,0881 Do. E 18 Stock 100 е oe 78 — ЕЗ 78 — 83 80 18) 
100,000: Do. Yr uin b. Stock Prov. Оегм. ‘all pd; 100 T oe 79 — 81 19 — в kd 
28,100 | Blectrico Construction 1 1 "13, be. cx. "LAS 3 6% | 6% | 49% là— 1d 1— 1 

01,890 Do. do. ] Саш, Pret., 1 to 81,800 ee ee 9 eo ee ee з — 24 2 = 0 

be. af oo. «Ф bern. Ist Mort, Deb. 8 Stock eo | Block „„ laal ncm | и - 100, 

95,000 Genera ec е . ' um е ee ee ov ee = = ae 
000,000 (W. us T «Е Mort, Deb ee _ ee oe ee эко 9 x 90 & eo lon Mà 10 11 ee oe 
900,000 Henley i . чепер. от ee ee ee е 16 TE u 1) 1 
900,000 0. бл өө ee 5 . ee * 6 — & “жи 95 Hd 104 

45,900 Do: rt, Deb. Stock T „Stock - ee 108 —111 108 —111 an 

60,000 | India-Rubber, бомы Perg & "Telegraph Works бе _ o 10 |10 * 10 % T 19 — 20 194 — : 04 19% 
оо = ый ба. йо, 4% in Mort. Deb. ча 11 4% "s y^ mar? 99 —1(2 m 

А t verpool Overhead War oe ee eo ee ee 8 be 

10,000 |! Do. do. Pret. 410 paid T ee oe 80 10 * ee T 10 — 104 10 — us 
81,860 S 19 90 96 20 | 0% 86 — 59 86 — 89 
150,000 e ão, ба ыг "Ваа. "Nos. i to 1,600 Red. 1909 | 100 ee T id 11 —104 101 —104 
640,008! Waterloo & Ону Railway, Ord в ee ee ee ee ee 100 8 % 8% 8% 56 Tm 89 t6 — 8) 


* A period f nine months, t Quosasions on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully pai’. I From Manchester Shere List, 


— 


Bank rate of soount 3 per cent. (April 92183 190% 
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Prosent Btook Dividends tor the куит osing поната чоп. 
NAMB, or : Quotations otations week ended 
nus. Share, | 1950 three years Det. 19th. | бов. 2th. | Oot. 26th. 1904. 
t 1901, Highest. Le were 
30: 000 Brompton & Kensington киси Light Sup., "um » 1 to ю о КА, - 6% | 8% | 10% tot 102 п ш 102 102 | . 
960,000 | Central Electric Su % Guar. Deb. Stock . i: : .. | 100 » ih » 106 109, 106—109 p Um $2 
50,000 | Charing Cross and Mad ectricity Supply Qui; e: б 10 % |10% | 8% g- 9 . 9 в: 
40,000 Do do. “ Оңу Undertaking ” b Oum. qus. р | be i: s ‘ à re ae 
Ы п e ee ee ee ee oe ee 
40,000 Do, do. 72 ee ee ee 6 0 ео ee 4 6 4- b 439 ee 
950,000 AE E NC 3 Deb. Stock Hl.. wo . x osx 103 —106 ме —106 104$ ; 
9 sea u yee ee ee ee ee ^ A 
As endear us Мый а 5 cm rx [ox [sx | SOR | ROS | By цо 
ty o ndon Electric 001—110, ёв аә 10 5 b 104— 11 
«00:000. Do & Cam. Pret. Ex ою ИБ) а pata >. san ы „„ 153 196 133 196 e a 
at ee ee š 0 ee eo oe — — ee oe 
800,000 D. 4 XE GOL Certe. жа | |... o 10 206 | 108 106 Ж ш 
40,000 | County of London ра ре Lighting, О . 1—40,000 10 4% 4% 4% 83— 94 9 — 10 vs e" 
000 Do. do 0. ari Pref., 40,001—60,000: . 0 10 ee eo es 11 тте 124 11 1— 1? 194 ee 
400,000! ре до. d Deb. Stock oe ee ee ee ee ee ee ee oe 106 —109 106 —i( 9 ae ee 
71000 Edmundson's Electre 08 ош e T% | 1% |7% 106 mar? ae i 10 
mun son’ 8 0 on, s es 92 T 5 = 
13,000 Do. do. 6 Cum. Pref, oe ee oe ae oe ee ee bx 64 6 — Hu бү 
800,00 1 Do. do. 44% 1st Mort. Deb. Stock . | 100 5x js : 105 —108 106 —108 | 
410000 London Electric 8 ty Corporati jn, Lim Z Deben tare Brock кр i „ 2 E 103, : E. 
on eo u on, Г] Pre и ee ee ee ee ee 3 AS 
49,840 Do. ҮЧ do. 6 % Pre C B 6 — 6 Bil oL 
18.000. | Meicopoiitan йо surely ыа. О Deb. сок Rad uz | NE RE | is 10 а 154 " if 
ewoópo о DUDDpiJ, , ee 
11,108 Do. do. 7 % Cum. Pref. т, 106, 23 paid ee 6 oe ae ee 51— 64 БА, 
000! Do do. iss Mort. Deb. Stock ө» s s T з TA 112 —117 119 —117 E T" 
Па | онык mesi gang s M De Blek Boa 5 7 MA er exl Bite | ЛЫ zz 
59,000 do. 4% let Mort. Deb. oe ee ve 100 * ee ee, 99 —103 99— 104 0 oe 
40,000 | 8%. Ser and Pall Mall Electric * Ora, : кз & |14% |14% | 144%] 14—15 1 — 16 ; : 
90,000 Do. 0. 32% Det Pret 20,061 to io 40,080 6 ee ee ee 8 — 8 — 9 • 
130 | анъа Markets Шево Supply, Оға, © о ar a | 4% 92 — 109 «M 
u у, Ота ° ee ee -— — ee ee 
50 do. * 49% Deb. Stock ее ее Stock oe ee ee 88 — 87 88 — bP . е - 
66,000 | South London көзен Bapply, Ord. is vs s 6 Vs 1% 8% 4 42 43 44 4% 
100,000 | South Metropolitan Electric Light and Power (Ord. .. s $55 1 "x m m: — 1 — 1 А а 
60,000 (Late Blackheath and Greenwich 7 96 Pref. .. sa 1 бе Р 14— 13 1}— 14 18 > 
80,000 Urban Electrio Bopply, Ord oe es ae 6 ee oo ee в б = 5 4 А ee 
80,000 Do. 6% Qum. ee 6 ee °о • 4 — 4 4 
20.00 8 — 43% Me Mort. "Det: Stock Red T T 100 i Р. 00 105 101 F p E 
|] ter Bu 1 ee eo ГЕ 1 ee 6 “iy 
141 vr. S'E Oum. Pret. ` 5 i% * 184% р 10 pa 
i Есе: to Founders Shares. t Uniess Uthorwide stated ali ali sbarer we tally tally paid. 
MARKET QUOTATIONS. Wednesday. October 26th. 
CHEMICALS, &o. 55 METALS, &o. (ond. Eu. qae 
а N „„ per ot. 6/- де Copper Sheer € eo. .. per ton £74 as 
а 90 Nitrio oe ee oe ee per сті. 93/- ee ; LI] е рет ton £74 ee 
в „ Oxalic.. os ee ee per сті. 89/- ee 6 " (Electrolytio) Bara .. per ton 264 РЕ 
а „ Bulpburio .. T „ рег owt, 6/6 s в " per ton £80 2 
a Sal ^ ee рег ct. 49/- ee e " " .. рег ton ETI xs 
a Ammonia, Muriate (crystal) .. per ton £88 10 з 6. p " H.C, Wire per Id. 831, Id. inc. 
а " 1 as as per ton E50 1 f Ebonite Rod vs is . per lb, 8,8 és 
a Bleachin er.. Ke „per ton 46 6 15 /. inc. bi Sheet . per ld. 6/- ае 
a Bisulphide of Carbon . per ton £1b - п German Silver Wire . per lb. цв б 
а Borax А da per ton £18 T h Gutte-percha fine . vs .. per lb. 8/. аз 
a Bensole (00%)  .. oe per gal. 1- os rubber, Para fine .. per lb, 4n1 1d.—2d. dec. 
& „ ( „„ per gal. 5/8 $ Iron, Charooal Sheets . рег ton glv . 
a popper Sulphate .. e æ» per ton £90 £1 inc. € , Pig (Cleveland warrants) per ton 44/- 1d. deo. 
& Nitrate s os ee per ton 825 P $ , Fo ыр кол to „н рег боп From 411 T 
@ „ White Sugar oe . per ton £81 z $ ›, Scrap, per ton 47/6 to 50% T 
a [] Peroxide .6 oe ee per ton A91 10 ee t 97 Wire, galvanised No. 8 eo per ton £9 1 ve 
a Methylated Bpirit.. > per gal. 2/6 2 Lead, English ton 217 12 6 9/6to Èl- 
a Naphtha, Bolvent @0% a 100° О). per gal, 5/6 ы d ' Ingo  .. . per | to £13 15 inc. 
а Potash, Bichroma casks .. per Ib. 8d. T 9 n „  Bhee$ .. .. per ton 411 17s. 6d. es 
а * Caustic Joe per ton ем ; m Mahganin Wire No. 38 .. . per lb. 8- ee 
@ Bhellac ee per owt, 280J- 90/- irc g Mercury... es on .. per bot. &7 15 ee 
е Bulphate of Magnesia ES per ton £4 10 is 5 per lb. 6d. to 1/ ee 
а Sulphur, Sublimed Flowers .. рег ton 46 10 ws » " a iom per Ib. 9/6 to 4/- oe 
а в to m „ per ton 45 10 vs per Ib. Tei ee 
a » Lum ee per ton &6 еа Р — ка per Ib. - to 1/23 ee 
а Soda. Caastio (white v0 & ee рег toa 810 15 ee per lb. 1/- to 1/6 T 
6 v ee ee ee рег toa £8 as „ 5 per Ib. From 1/1 és 
= „ Bichromate, casks.. .. per lb, Ad. m A Platinum e 5. per os. #4 ee 
A Blliclom Drie Wire z per el 9d. 28 114, T 
Magnet, aco’d’g to desc р' п рег ee 
METALS, &o. j » dars 68 816 to 240 is 
b Aluminium in ton lota FS per ton 2180 vc 9 Tin, Block о өз ee Фе рег ton £182 to £183 #1 дес 
b " ton lote .. per ton 2168 - , » Fol .. T per lb. 1/6 à 
b in ton loia ~: per ton 4188 is Wire, Nos. 1 to 16 .. . per lb. ys ‘ 
b Babbite's metal ;. per ton 443 to 4140 Н p White Anti. friction Metals 
e Brass (rolled m Fenz, besis rer lb, i T "White Ant brand ton | 4243 to 263 ee 
c „ Tube ) А ver Ib. Rà. e j Yarns, Vos Grey Cotton, on sp". per Ib. 8d. és 
6 » (solid drawn). . .. рег lb, 74d. is f 15 lea. Flax. . per lb. oe 
€ p Wire, ae is per lb. d. P i » В ply 10 Ibe. Russian per lb. šo 
с Сорри Funde (ш ee рег lb. а. ès 1 n» Ibe. В ‚ single .. per Ib. . T 
» (solid drawn) per lb. А Bs 1 80 Ida. Jute rove per ton 1 
н Соррет Bara (best пе]ес%ей .. рет ton 274 t Zinc. Rh’t (Vieille Montagnehnà.) ner ton 896 7 6 12/6 inc. 
Quote ona supplied by Messrs.:—a G. Boor & Co.; b The British дшшщ Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Sons.; e Frederick 


Co.. f India-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & 
9o. Dus k Morris orris Ashby, Ltd.; т W. T. Glover & Co., Lid.: 


Bhakspeare; h Edward 1 ill & Co.; ( Bolling 


— . ————— — — . — ͤ — . — ͤ——— — ͤ . — — . — — — — Гар EIOS RENE, 
SHARE LIST OF ELEOTRICAL COMPANIES (connedies).— r асаав DUEELS Sr 


& Lowe; j Walter Н. Hindley and 


& Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronse inse Oo., Lad. 


Week Receipts for | No. Miles 

Locality. ending | the week. |wks,| Total to date. | open. 

£ £* £ £* . 

Aberdeen ee es — 
Bath . ae oe ==» 
Birmingham eo SER, 
Blackburn . : — 
Blackpool — 
[LT] — Fleetw'd 7 — 

59 —Lytham 7 — 
Bolton oe oe 95 —_ 
Bournemouth à 10$ | — 
Bradford eo oe 58 -— 
Brighton ee . 9 93 901 + 90 ттен 82,456 — 9 — 
Bristol ee . ГТ] 41 4.887 = 22 — — — 28 — 
: Devonport „ 14 538 | + 45 | 41 22,243 | + 8,829 | 6 | — 
ODudley—Sto'rb'Be| „ 14| 820 | + 21 | 41 | 86,28 + 1,1 182 — 
: Gateshead p 14 901 | — 14 | 41 87,470 | + 1,451 | 10$ |+ 3 
Gr'n'k— Pt. Gisgw » 14 t83 | + 9 | 41 24,019 | + 1,225 — 
Oldham—Ashton n 14 542 |— 1) 41 22,755 — 963 в | — 

: Potteries .. 5% „ 14] 1,760 | + 58 | 41 10,323 | + 5,350 | 263 | — 
Ssouth Staffs. ..| „ 14 627 | —127 41 | 81,744 |— 5,625 | 913 | —3 
Ы Swansea .. „n 14 493 |-- 21! 41 99,664 | 997 — 
< Wolverham ton.. » 24 878 | — 10 | 41 16,228 — 50 108 78 
= Yorks. Wool Dist. » 14 583 | + 68 | 41 24,547 | + 8,849 6 | — 
Miscellaneous. н 14 | 3,476 — 41 | 168,745 — —|— 
Burnley — 103 |--93 
Burton-on-Trent .. 825 — — 
1 r 

Chatham & District 668 | — 
2 2 


* Compared with the corresponding period of 1908. 


Week Receipts for | No. 

Locality. ending the week. | wks, 
Dublin Pe ..| Oct. 21 
East Ham .. А „ 22 
Glasgow „ 22 
Halifax’ (2 weeks) . „ 19 
Huddersfield .. „„ 22 
Hul ә о 6 ee 99 23 
Ilkeston és «sl. » AB 


* 


29 

21 

29 

29 

29 

29 

Ipswich МЕ | » 22 29 
Isle of Thanet ool „ 2 42 
Leeds.. Е | 22 29 
Liverpool Я „ s 16 42 
London С. С. el „» 15 28 
Manchester. el ›› 24 29 
Newcastle .. eel, p» 22 — 
Portsmouth .. wel » 16 — 
Salford А ej nn N 39 
Southampton oe] n 20 29 
Southend-on-Sea . „ 19 29 
Sunderland .. „ » 99 29 
Tyneside  .. | g 19 12 
est Ham .. n „ 20 84 
Wolverhampton ,, 19 — 
Cen. London RI аре o 22 16 
Cit & 8. Lon ly. oft 28 11 
Da lin—Luoan ы? „ 21 16 
92 86 

28 n 

22 16 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Total to date. 
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ELECTRICAL LAW IN THE COLONIES AND 
INDIA. 


[FROM OUR LEGAL CONTRIBUTOR.) 


(Continued from page 634.) | 


THE. promoters are given power, by Sec, 18, to make bye- 
laws with regard to (ö) the charges to be.made.to persons 
requiring to be supplied with electric current; (с), the inter- 
ference with, or obstruction by, any person of any of the 
works authorised by the Act, while by Sec. 26 the Governor 
in Council may from time to time make regulations in 
accordance with the regulations for the time being of the 
Board of Trade of the United Kingdom, for securing the 
safety of the public from personal injury, or from fire or 
otherwise, and for minimising as far as may be reasonable, 
any interference with the electric wires, lines, &., of the 
Government. - 5 

The promoters аге also under heavy .reaponsibility to 
prevent their works occasioning any damage to anybody. 

Sec. 33 of this Act, which related to compulsory purchase, 
was repehled by Act No. 24, of 1903, Sec. 3 of which pro- 
vides that :—** The Governor in Council, or any municipal 
corporation, local board, or otber local authority, which may 
hereafter have jurisdiction over the lands served by. the said 
tramway, shall be empowered, subject to the approval of 
Parliament, at any time, after the.expiry of 21.years from 
the date of this Act coming into force, and after giving not 
less than six months’ notice, to purchase and take the whole 
of the works authorised by this Act, and the promoters shall 
be required to sell, transfer, and hand over to the Colonial 
Government, or any such corporation, board, or authority, 
the works во purchased,.and the purchase price shall be paid 
to the promoters." ; 

Any such 3 shall be effected according to the 
provisions of the Law No. 16 of 1872.“ Provided 

Thus Sec. 25 provides that The promoters shall be 
answerable for all accidents, damages, and injuries happen- 
ing through their act or default, or through the act or 
default of any person in their employment, by reason or in 
consequence of their works, cars or carriages, and for all 
damage done by electrolysis or otherwise, resulting from 
electric leakage, and shall save harmless all road and other 
authorities, companies, or bodies, collectively or individually, 
and their officers and servants from all damages und costa in 
respect of such damages, accidents and injuries.“ | 

Sec. 27 provides that Тһе promoters, subject to the 


have the right to purchase or take such lands as may be 
necessary for the purposes of (inier alia) carrying out and 
completion of any works under and by virtue of the powers 
and privileges granted to them by this Act. Provided that 
if the taking of any such lands shall cause damage to any 
person or bis property, such person shall be entitled to com- 
pensation or recompense, to.be settled in case of difference 
ав if the claim constituted damage to land within the mean- 
ing of Sec. 65 of the Lands Clauses Consolidation Law. 

* (а) That the purchase price shall be determined accord- 
ing to the value of the works st the time of purchase, with- 
out any addition in respect of compulsory purchase, statutory 
rights, good will, or profits, save as is provided in sub-section 
(5) ; and | | 

* (b) That there shall be added to the value ascertained as 
aforesaid an amount as interest, equal to 10 per cent. on the 
value ascertained as aforesaid.” | l | 

Sec, 84 provides that * Nothing 1n this Act shall be 

deemed to create a monopoly in favour of the promoters." 
- In 1908 the Natal Legislature passed anothet Act (No. 
28 of 1903), entitled the Sydenham Tramways, Lighting, 
and Electric Current Supply Act.” To all intents and pur- 
poses it is the same as the measure which we have just con- 
sidered. There is one clause, however, to which attention 
should be drawn, namely, that which relates to injury to 
ocean cable or landline subsidised by Government. It is 
there provided that :— | „= | 


2x law which corresponds to the Lands Clauses Consolidation 


. “Tf any ocean cable or the landlines connected therewith 
subsidised by the Government of Natal, ів at any time in 
any way injuriously affected by the construction by the pro- 


moters of their electric lines and works, or by the working of 


the undertaking of the promoters, the promoters shall pay 
the expenses of all such alterations in or additions to such 
cable and landlines as may be necessary to remedy such 
injurious affection. . For the purpose of this section, a cable 
or landline subsidised by the Natal Government shall be 
deemed to be injuriously affected by an act or work if tele- 
graphic communication by means of such cable is, whether 


through induction or otherwise, in any manner affected by 


an act or work, ог by any use made of euch work." . 

The introduction of the above clause is interesting, and 
probably came about in consequence of the deeision of the 
Judicial Committee of the Privy Council in the case of 
Eastern and South African Telegraph Co., Ltd.. т. Cape 
Town Tramways Co.'s, Ltd. (1902) А.С. 381]. It will 
be remembered. that in. that case the plaintiff company 


brought. an action against the tramway company for disturb- 


ances in the working of their submarine cable caured by an 


escape of electricity stored by the respondents for the due 


working of their tramway.system. It was decided in regard 
to that section of the tramway which had not been con- 
atructed under statutory authority, the principle of Fletcher 
v. Rylands (which imposes upon. a man the duty of keeping 
anything dangerous on his own Jand in safe custody) did not 
apply in ite entirety, because the disturbances only resulted 
when: the cable. was constructed without oertain precautions 
which the evidence showed had subsequently secured. its 
immunity. «| Es | p: 

It is probable.that. the Natal. Act above mentioned was 
passed with the express object of neutralising the effect of 
this decision, which would be considered binding upon all 
Oolonial courte in the British Empire. 

X. New  Zealand.—ln 1884 an Act was passed by the 
New Zealand Legislature, entitled “ An Act to consolidate 
and amend the laws relating to the construction, maintenance 
and protection of electric lines for purposes of communication 
or for other purposes, and to provide for the regulation 
thereof.“ Although this measure was primarily intended to 
provide for the erection and mo intenancèe of telephone and 


. telegraph wires, nevertheless it contains a series of provisions 


with regard to electric lighting. | 

Sec. 47 provides that the Governor may from time to time 
construct and maintain electric lines for lighting purposes 
in or connected with public offices or buildings under the 
control of the Governor in any part of the Colony. By 
Мес. 48 :—"* Any local anthority having power by law to 


acquisition of certain rights from the Government, shall construct public works within the district under ita juris- 


diction may .oonstrnct and maintain electric lines for 
lighting purposes within such district.as a public work, in 
like manner and with the like powers, authorities and 
liabilities ав may by law be exercised in respect of, or as. are 
attached to, the construction of such public works, but 
subject to the provisions of this part of this Act." Sec. 50 
provides that electric lines for lighting purposes must not 
be erected across other lines without license. TM 

Sec. 51 provides that the commissioner (i. e., the Electric 
Telegraph Commissioner appointed under the Act) or any 
officer of his department anpointed by him from time to time 
for that purpose by a notification in the Gazeíle, may grant 
and issue licenses in any cage where the applicant desires to 
lay, or put up, or erect and maintain, an electric line for 
lighting purposes; or where an electric line for lighting 
purposes has already been erected, and the applicant desires 
to continue and maintain the same, subject as follows: 

. 1. Alllicenses shall be in writing in such. form as the 
commissioner may from time to time vrescribe. 

2. Any such licenee may be extended to апу other 
locality than tbat mentioned therein by the commissioner on 
the request of the applicant, and any such license may be 
transferred by the holder to any other person by an endorse- 
ment signed by the licensee. 

8. Licenses may be revoked by the commissioner if the 
holder is convicted of any offence against this part of the 
Act, as, for instance, if he commits a breach of the regula- 
tions which (by Sec. 52) may be made from time to time by 
the Governor in Council for the public safety. Such regu- 
lations as from the date thereof have the like effect, in every 
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respect as though they had been originally inserted in every 
license granted under the Act. 

Sec. 54 is perhaps the most important of all, as it limite 
the right of supplying electricity for public purposes. It 
provides that ** Exoept in respect of lines constructed by 
the Governor, or a local authority as aforesaid, no person 
shall lay, construct, put up, or place any electric line for 
lighting purposes as an undertaking of a public nature, 
except under the authority of a special Act of the General 
Assembly." 

But this provision shall not extend to any case where 
the electric line used or intended to be used is not laid, con- 
veyed, or placed, or intended to be laid, conveyed, or placed, 
beyond the limite of the building or premises in which the 
eleotricity is generated for such lighting purposes." 

By Sec. 335 of the Municipal Corporations Act, 1900, it 
is provided that subject to conforming to the provisions of 
the above measure, the Council of & borough as constituted 
under the Act may do all things necessary to light the 
streets and public places of the borough with electricity, 
and may supply electricity to the inhabitants. | 

An Act was passed in 1896 (60 V. с. 47) which pro- 
vided that Notwithstanding anything to the contrary 
contained in any other Act, it is hereby declared that from 
and after the céming into operation of this Act, it shall not 
be lawful for any local authority to grant to any person any 
right or concession for the purpose of either generating or 
using electricity as a motive power, without in each instance 
the previous consent of the Governor by Order in Council 
gazetted.” 

Acts appear to be passed from time to time in New 
Zealand for the purpose of giving county or municipal 
authorities power to contract with companies for the supply 
of electricity. Such Acts appear to recognise the principle 
of compulsory purchase. Thus by the Ohinemuri County 
Electric Power and Lighting Act (No. 18) of 1899, the 
chairman, councillors, &c., of the County of Ohinemuri were 
authorised to enter into a contract of this kind. By Sec. 2 


of the Act it is provided that there shall be a Board of Con- 
trol for the purposes of the Act, consisting of the Governor. 


in Council. This Board of Control may make rules and 
lations for the control of any persons contracting with 


the county authority in the interests of the public safety, апа, 


may from time to time alter and amend such regulations. 
By Sec. 4, subject to the Electric Lines Act (1884) (ub: 
supra), and certain other Acts, the county authority may 
contract with any persons or company for the construction, 
maintenance, and working of an electrical installation for 
supplying electrical energy for public апа private purposea 
within the said county, and may for such pape grant ** all 
the necessary powers for breaking up or otherwise interfering 
with roads or highways," upon such terms and conditions 
and for euch period not exceeding 42 years, and subject to 
such regulations and provisions as may be agreed upon 
between the contracting parties. After the agreement is 
drawn up, it is provided, by tbe fifth Section that Шеге must 
be a submission of the question whether it shall be entered 
into or not, to a poll of the ratepayers. | 

Sec. 7 provides that, in any such contract, there shall be 
an express provision entitling the county authority **at the 
expiration of the term mentioned therein, or earlier, if the 
parties to the said contract shall think fit, to purchase the 
installation and works erected in pursuance thereof at a price, 
in case the said County Council and other contracting party 
shall not agree, to be ascertained by arbitration in the manner 
provided by the contract." Then follow the significant 
words :—‘‘ In no case shall the county authority contract 
to pay, or pay, nor shall there be included in the price to be 
ascertained ав aforesaid any sum for goodwill. And any con- 
tract or undertaking on the part of the Chairman, Councillors, 
and inhabitants of the Ohinemuri County contrary to the last- 
mentioned provision shall be null and void to all intents and 
purposes whatsoever.” 

( To be concluded. ) 


Scunthorpe Lighting.—The U. D. C. has resolved to apply 
to tne L.G.B. for sanction to borrow £4,500 under its E. L. order, 
thie decision being arrived at with a view to keeping other people 
out.“ 


THE FIFTH INTERNATIONAL ELECTRICAL © 
CONGRESS. 


By В. BORLASE MATTHEWS, WH. EX. 


(Continued from page 607.) 


CONTINUING the discussion on Dr. Wolff's paper (of which 
an abstract is given on pp. 724—726 of this issue), 
Prof. WEBSTER pointed out that from а theoretical 
point of. view, one in 1,000 parts is the difference 
between the units in various countries, во he did not think 
that at the present time it would be advisable to change the 
laws, but rather to wait until some further investigations 
had come to completion that were being carried on by the 
scientific research laboratories in various countries at the 
present moment. Не was in favour of units being defined 
by definition, for three standard instruments could not be 
passed around from country to country as well or as accu- 
rately as definitions. He thought that within the next five 
or 10 years, another figure would be obtained in the deter- 
mination of both the ampere and the volt, though at the 
same time he thought that it was not at all probable that а 
more correct determination of the ohm would be made for at 
least another 25 years. 

Prof. CARHART said that it would be useful to discuss this 
question not with the idea of making revolutionary changes, 
but rather with & view to obtaining greater uniformity. 
Cells could now be made with greater uniformity and con- 
sistency than ever before, and better resulte were obtained from 
their use as a standard than from the silver voltameter. The 
old difficulty with the cells was due to the impurities in the 
mercurous sulphate. In some experiments that he had 
carried out with the cadmium amalgam used in the Weston 
cells, he had found that this material could be contaminated 
by as much as |$ part of zinc without producing any 
appreciable effect on the result, zinc being the impurity that 
was most objectionable. | 

Ав to which of the two fundamental units should be used, 
he was of the opinion that if they wished to have concrete 
standards, it was much easier to get them from an E. M. F. 
which could be obtained directly, rather than from current 
which could only be maintained indirectly. .He pointed out 
that the silver voltameter was only а coulomb-meter, and the 
difficulty in maintaining an absolutely constant current was 
very great. Also the chemical equivalent of silver was not 
known within a near enough approximation. The potentio- 
meter and standard resistances were used by everyone for the 
sake of the wide range available, so that evidently people 
would use в standard cell whatever the legal definition might 
lay down as the method of obtaining the true standard. 
This fact evidently pointed out the advantage of using a cell 
as & primary standard. " 

Мг. Н. E. Harrison then referred to the * 4 я difficulty.” 
He thought that very little trouble arose from the C. G. S. 
unite, so that they should still be retained. He would like 
to see the nomenclature put on a better basis, and certain of 
the units brought into accordance with the suggestions put 
forward at the meeting of the Congress at the Paris Exhibition. 

Dr. A. E. KENNELLY, in discussing the subject, said that 
in his mind there were two distinct questions, questions that 
should be kept separate from each other—(1) the volt 
question ; (2) the general unit question. He pointed out 
that, in America, the Olark cell was taken as giving 1:484 volta, 
but it was admitted that & closer approximation was 1:433 
at standard temperature, and this was the figure adopted in 
Europe. That was tosay,the American value differed from 
that of other nations by one-tenth of 1 per cent. He suggested 
that the recommendation made at the Chicago Congress, of 
accepting 1:434 as the voltage of the Clark cell, should be 
abolished by substituting the Weston cell, or, if this could not 
be done, let them change the 1:434 to 1:433, which more 
nearly approached the international method. 

That the volt standard should be changed for the ampere 
standard was a much more serious question. The great 
difficulty, of course, was the existing laws of various countries, 
He thought it was best to leave well alone at present, and 
not.upheave all standards for the sake of a 4 by 
changing from an irrational to a rational system. The C. G. S. 
unite should be kept in conformity with the consensus of 
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work in other branches of science, such as heat, chemistry, &c. 
Tt was too late now to alter the C.G.S. system, though they 
were hampered in carrying out work with artificial unita in 
consequence of this system, the derived unita being the only 
ones that were practicable. 

Prof. J. PERRY, in a characteristic speech, said that there 
ought to be as few fundamental unite as possible, and asked 
whether they could not all be based on the C.G.S. system, 
all others being derived from this basis, Prof. Carhart’s 
arguments seemed to him to be based on the idea that they 
must base the ampere, volt, and ohm on concrete examples. 
They should face the difficulty of dispensing with the awkward 
factor “4r” now. If we до not, we shall be blamed by the 
people of 100 years hence." 

With reference to the nomenclature, he did not think that 
any names were needed for these C.G.S. units; everyone 
knew that they were in C.G.S. units ; why, therefore, should 
they be named ? 

With reference to the determination of the value of 
Clark's cell, Dr. GLAZEBROOK mentioned that just before he 
left England, Mr. Trotter had given him a note of some 
experimenta he had just completed, in which he passed a 
current through his standard ammeter (calibrated by a silver 
voltameter) and his standard ohm, obtaining the result of 
1:4829. This, therefore, was the latest determination of the 
value of that cell. 

Prof. б. W. PaTTERSON pointed out that in the contro- 
versy of standard cell versus silver voltameter, the cell had а 
theoretical ав well as a practical advantage, for the resistance 
had been absolutely determined. The question of time did 
not enter into the calibration of the cell, whilst it was a very 
important factor in the case of the silver voltameter. Of 
course, this took into account the assumption that the ohm 
had been accurately determined, and at the present there did 
not seem to be any likelihood of а better value being 
obtained. 

Mr. Sarr and Mr. DuDDELL also took part in the 
discussion. 

In the evening Dr. Н, Goldschmidt gave в lecture in the 
Administration Buildings of the Exhibition, on Alumino- 
Thermics. The lecture, which was very interesting, was 
illustrated by lantern slides and experimenta. 

On Wednesday, September 14th, another joint meeting of 
the American and British Institutions of Electrical Engineers 
was held in the Festival Hall, in the grounds of the Exhi- 
bition, when the subject of ** Different Methods and Systems 
of Using Alternating Current in Electric Railway Motors” 
was discussed. Ав this was Institute Day, Mr. B. J. ARNOLD 
opened with a presidential address bearing upon this subject. 
In the course of this address, he referred to the changes 
which had taken place since the Chicago Exhibition, when 
the difficulty was to prove to capitalists and financiers the 
superior advantages of electric over horse and cable traction. 
The ioterval had been one of great progress, which had been 
largely assisted by the introduction of the rotary converter 
system of operation on urban railways. Electricity now held 
the field without dispute for street railways and suburban 
lines, bat it had not yet been proved that it was suitable for 
the trunk lines, and it did not follow that it would be suitable 
for these lines as worked under present conditions. Under 
special conditions, electric traction was beginning to make 
. headway. At tbe terminals of some of the big railroad 
systems—for example, the New York Central Railway and 
the Pennsylvania Railway, where they were spending 
$70,000,000 at their new New York terminal stations on 
electric traction, showing tbat in the opinion of the engineers 
of these lines the electric locomotives could be made to 
meet the demands for quick and rapid handling of a large 
number of trains. Under present conditions, all railways 
working 500-ton trains required engines capable of exerting 
at least 1,000 H.P. Now taking capital investments into 
account, power could not be transmitted by electricity for this 
class of work as economically as was the case with the steam 
locomotive, so that electricity could not be adopted unless other 
conditions intervened, such as density of service, &c. Where 
four or more tracks could be laid down, and kept respectively 
for express and local, passenger and freight trains, elec- 
tricity as а meaus of transmitting power would undoubtedly 


be the best, but at the positions where this would be most 


required, land would probably be much too expensive to allow 


of its being done. After analysing the question very care- 
fully, he had decided that no general formule could be 
decided upon, but each case must be decided upon ita merita. 
The only thing that was certain was that unless the number 
of trains was great enough it would not pay to electrify. In 
‘bis opinion, electrification would come about gradually. At - 
first the terminals would be equipped, either voluntarily or 
under the pressure of public opinion: for the acquirement 
of local electric lines by the big railway corporations, would 
lead to the public demand for the speedier, cleaner, and 
more comfortable electric service, thus causing the conversion 
of farther parts of the trunk lines to electricity beyond 
the terminals. Speaking from a technical point of view, 
the principal problem before electric railway engineers 
was the use of a high-tension alternating-current syst«m 
under safe conditions. There were great possibilities in the 
single-phase motor, which required only one live conductor. 
Wonderful progress had been made with this of late years 
especially in the last 12 montbs, and when it was remem- 
bered that the rotary converter only became of importance 
in 1898, the possibilities of a single-phase motor, consider- 
ing the short time it had been experimented with, were end- 
le:s. With the introduction of the steam turbine and the 
single-phase commutating motor, the cost of transmission 
had been reduced below the lowest figure they had been able to 
attain before, and they might hope for additional improve- 
ments which would bring about a further reduction. The 
steam locomotive would hold its own for many years to 
come, but undoubtedly there would be an enormous progress 
in electric railroad enterprise, working in conjunction with 
the steam roads. $4,000,000,000 of investmenta in electric 
enterprises would undoubtedly give impetus to this great 
branch of engineering. 

Dr. STEINMETZ opened the discussion with a magnificent 
and comprehensive speech, in the course of which he stated 
that this was not by any means в new subject, though very 
little progress had been made for some years for many 
reasons. The alternate current polyphase induction motor 
came into the foreground in stationary work, showing ite 
superiority over all others. It was only natural, therefore, 
that it should have been experimented with for railway pur- 
poses, the trials being continued until the introduction of 
the rotary converter, which, while having the advantage of 
only requiring one overhead live conductor, also had other 
qualifications which were greatly in its favour, such as the 
absence of armature reaction, superior regulation, and the 
ability to carry overloads which no direct current generator . 
could undertake. 

In the past year the limits of the practicability of the 
rotary converter had been approached, for this type of 
machine could only. be used where the density of traffic was 
sufficiently great, the expense of maintaining sub-stations 
being otherwise too high at the comparatively short intervals 
at which these stations should be placed for economical opera- 
tion. Some other system must therefore be brought forward 
to fulfil this new requirement. Dr. Steinmetz then said that 
personally he did not believe that the alternate current motor 
would make any serious inroads into the present direct cur- 
rent field, but ratber that it would find a field of ite own and 
develop along a new line, just as in electric lighting direct- 
current was not likely to be entirely superseded by alternate: 
current. The alternate current motor would, without 
doubt, open out a way for itself that the direct-current 
machine could not follow. 

| (To be continued.) 


AUTOMATIC CENTRAL STATION 
APPLIANCES. 


CENTRAL station engineers are at present possessed by a 
craze for automatic machinery. 16 ів bard to ғау whether 
this trend of thought is permanent, but if it is only tem- 
porary tbe point at which reaction commences has not yet 
been reached, provided that the equipment of recent large 
power houses may be taken as an indication. The enclosed 
automatically-lubricated engine competes with the older 
open-type engine, and in its turn is being rivalled by the 
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steam turbine. We have automatic stokers, automatic 
weighing machines, coal conveyers, automatically controlled 
boosters and other pressure-regulators, automatic and motor- 
driven switches and cut-outs, and automatic alarms for every 
conceivable purpose. In polyphase work the induction motor 
is preferred to the synchronous type, in spite of its lagging 
currents and congequent beat losses in windings and cables, 
because the switching operations approximate to automaticity, 
while futile attempts have even been made to automatically 
parallel synchronous generators and motors. The contrast 
between the simple manually-operated stations of 10 years 
ago and the aggregations of automatic devices which now do 
service is too noticeable to require farther emphasis. 

The object is, of course, to cut down the wages bill as 
much as possible. This item presented iteelf as such a large 
proportion of the station coste, in the days when the con- 
sumption of electricity per station was not so great as it now 
is, that station engineers eagerly sought means to reduce it. 
Many examples of automatic machinery—as, for example, 
enclosed engines—require little skilled attention for the first 
few years of their run. The immediate effect of their intro- 
duction was therefore the reduction of the cost of station steff 
without a corresponding increase in the maintenance acoopnt, 
A time-lag wes in effect put on the cost of running, 
which was met in an entirely empirical manner by putting a 
proportion of revenue aside for depreciation. The vogue of 
automatic machinery, once established, has persisted until it 
is now teken as an axiom that plant which will perform 
automatically that work which was before done by hand is of 
necersity an advantageous machine. 


There i8 no intention in this article to dogmatise, but to 


ask whether, under the new conditions of supplying power in 
bulk from single large stations, when such immense interests 
are involved, and where station costa will in any case be in 
less proportion to the total costs of running than formerly, 
owing to the large power units used, it is not wise to consider 
the whole question de novo? In other words, are we not 
introducing into our large power stations risks which were 
necessary in order to make small and inefficient generating 
stations pay their way, but which can now be eliminated ? 
The two chief elements .of reliability in machinery are 
simplicity of operation and facility for continuous inspection. 
Ап automatic machine which, in doing work which was 
formerly manual, introduces complication of process or of 
construction, is to be regarded with suspicion. For example, 
if in attempting to do away with manual coal-handling, a 
succession of elevators, scrapers, buckets and what not has to 
be carried through devious patbs from level to level, that 
arrangement is no longer truly automatic, for, in addition to 
the man who switches the motor on and off (who may quite 
properly be an unskilled labourer), & fitter is constantly 
required to make adjustments and keep the gear from 
wrecking itself. Again, concentration of switchboard control 
at one point has, in some cases of large power stations, been 
carried во far ав to operate main switches by motors which in 
their turn are started, stopped and reversed by auxiliary 
circuits whose switchgear is concentrated at one point. The 
value of having the whole of the switchgear under the control 
of one man is undoubted. The question is whether the 
complication of the process does not give cause for anxiety 
as to one link in the cbain failing at some crucial moment. 
The other point referred to—ease of continuous inspection 
—is of equal importance. It is an experimental fact that 
man, particularly the working man, works paradoxically. 
Give him plenty to do—enough to put a strainon him 
while he is at work—and provided that he is in good health 
and spirits, he will respond to the strain and exercise tireless 
vigilance. Do bis work for him—only require him to go 
round four times an hour to see that his automatic machinery 
is going properly—snd the spasmodic nature of his work 
will cause him to be less and less inclined to make tbe 
periodic effort of starting, во that the plant will really 
receive less attention than before. Hence the men in attend- 
ance of the plant must be cut down to that number whose 
time will be fully occupied in inspecting the automatic 
machinery. This apparent economy is, however, introducing 
serious risks, Suppose that any part of the automatic plant 
breaks down. The function of the station staff is now to 
get it right, and, in addition, to contrul the rest of the plant. 
A heavy strain is thus suddenly thrown on the operators 


which they are oftentimes unable to meet. Many a station 
engineer can recall ruefully the occasion when his automatic 
plant broke down. Added to this is the fact that much of 
the automatic machinery on the market is ao efficiently 
boxed-in that periodic inspection is of necessity only 
superficial. In an open-type engine the driver goes round 
continuously, feeling bearings and watching his oil-feeds. 
In an enclosed engine the first indication of anything wrong 
is bad governing, a steam-hammer performance, and clonds 
of oily smoke. Generally speaking, the introduction of 
automatic machinery will, sooner or later, involve a large 
fitting staff. though it may reduce the number of 
operators. For if a fault is not soon detected, the damage 
done usually increases at a very much higher rate than the 
lapse of time. And to ensure early detection, continuous 
detailed inspection is essential. | 

Leaving out of account the question of the reliability, it 
is even questionable whether, in many cases, money is saved 
by the introduction of self-operating plant. The increase of 
the repairs account has already been mentioned. Where 
automatic machinery consumes power for its operation, the 
cost of such power must be charged against it just as much 
as against an outside consumer, in order to get a fair com- 

ison. The proportion of interest and sinking fund on 
the capital Jaid out on automatic gear must also be taken 
into account. As against this is the cost of manual labour. 
Especially at present, labour is so cheap, and so willing to 
submit to onerous conditions, that it seems like travailing 
without cause to replace it by automatons. | 

If a general aumming up can be made on а question the 
solution to which must largely depend on local conditions, it 
would seem that, where automatic machinery gives more 
efficient control, more ease of manipulation, more all-round 
economy, and as much reliability as manual labour, it may 
be advantageously used. Where any of these points are 
questionable, the value of such machinery must not be 
implicitly assumed. 


л ——_——— 


THE SO-CALLED INTERNATIONAL ELEC- 
TRICAL UNITS. | 


Abstract of Paper by Dr. F. A. WoLrr, read at a joint meetiog of 
the British and American Institotions of Electrical Bnrgineers 
at tbe St. Louis International] Electric Congress, on Tuesday, 
Beptember 13th, 1904. 


THIS paper was divided into two parts, the first summarising the 
history of the definition of the fundamental units; this commenced 
with aa account of the work of Jacobi ia 1848, successively 
followed by the proposals of Werner von Siemens io 1860, the 
British Association's first Committee of 1861, the Iaternational 
Congresses held at Paris in 1881, 1889, and 1900; at Frankfort in 
1891; and at Chicago in 1893; also of the committees appointed by 
the British Board of Trade, aod the American Institute of Elec- 
trical Engineers. This showed how the need of a definite and 
universal system of eloctrical units was early re d, and 
became a necessity as more and more industrial applications of eleo- 
tricity were made. 

The incrsased accuracy obtained by the use of apparatus of 
improved construction, and by refinements in the methods 
employed, led to a much closer agreement of the various re- 
determinations of the absolute electrical units, and their relation to 
the Siemens unit, the Clark cell, and the electro-chemical equivalent 
of silver, in terms of which many measurements were made. Thus 
the definitions have had to be reconsidered from time to time as 
mentioned above, and new drafts and specifications made. 

Notwithstanding that the resolutions of the Oongress held at 
Ohicago were adopted with practical unaoimity, and might, there- 
fore, have been considered as in a sense binding on the various govern- 
mente, only the Governments of the United States, Great Britain, 
Canada, Germany, Austria, and France have legislated on this sub- 
ject, and only a few of these bave acted strictly in accordance with 
the resolutions of the Chicago Congress. 

In the second part of the paper the Legalisation of the Electrival 
Units by the various governments was dealt with. 

No two countries have defined the electrical units in the rame 
way, probably owing to the insufficiency of the Chicago definitions 
for the following reasons : — 

1. It is evident that all three of the units should not be defined 
in terms of concrete standards, connected as they are by Ohm’s law, 
so that only two of the three are independent, and hence the third 
should be defined in terms of the other two. 

2. The two units adopted as fundamental should be defined only 
in terms of concrete standards, and not in terms of the absoluta, 
units. ; | 
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3. The specifications for the silver voltameter were shown to be 
entirely inadequate. 
. 4. Redeterminations of the electromotive force of the Clark cell 
at 15° О. in absolute measure indicated that this value was nearer 
1°433 volts than 1:434 volts. 


Тнв Unit or RESISTANCR. 


Taking the fundamental units in turn, it will be found that 
the unit of resistance legalised by the United States, Germany, 
France and Canada, and the definitions in the proposed Belgian 
and Swiss laws, are essentially the same as those adopted at 
Chicago, differing only in that no reference is made to the unit of 
resistance being based on 10? C. G. S. units in case of the German and 
French laws, and in the proposed Swiss and Belgian lawa. 

In England tbe ohm is defined both as having the value of 10° in 
terms of ths centimetre and the second of time, and as being repre- 
sented by “tbe resistance offered to an unvarying electric current 
by a column of mercury at the temperature of melting ice 14 4521 
grammes in mass of a constant cross-sectional area and of а length 
of 106'3 cms.” In addition, a distinction is made between the 
"nit of resistance and the standard of resistance, and for the 
latter purpose a pe platinum-silver coil, preserved at the 
Board of Trade Electrical Standardising Laboratory in London, 
and adjusted to represent the unit on an assumed relation between 
785 standards of the British Association and the mercurial unit, is 
er alised. 


It will thus be seen that the unit of resistance has been 


defined :— 

1. Ia terms of the absolute O. G. S. unit. 

2. In terms of the mercurial column. 

9. In terms of the resistance of a particular coil. 

4. In terms of combipations of the above. | E 

Tbe objections to the first method are that while the unit is 
theoretically fixed, resort must in practice be had to material 
standards, in the absolute measurement of which errors 
amounting to at least 001 per cent. are introduced. Another 
objection to this method lies in the limited range within 
which accurate measurements of resistance may be made with a 
given apparatus, so that in practice the measurements would have 
to be referred to material standards, the constancy of which might 
from time to time be checked to within the above stated limit of 


accuracy. | 

Profs. W. E. Ayrtonand A. V. Jones suggested that the unit of 
resistance be defined in terms of a particular Lorens apparatus pre- 
served ina National Physical Laboratory; but even then an un- 
certainty of at least 0°01 per cent. would remain, if this practice 
were adopted by a single government, whereas ite general intro- 
duction would certainly introduce greater differences. 

The accuracy with which resistance comparisons can be made bas 
for a long time far exceeded the above limits, and the need of an 
accurate standard, reproducible at any time and at any place to a 
higher degree of accuracy, has been recognised, as this would enable 
measurements the world over to be expressed in terms of the same 
unit—a result of much greater importance than in absolute measure, 
with its limited accuracy. In the definition of the concrete 
standard, it is only to assume for it a value in accordance 
with the bast abeolute measurements. This once done, with a 
sufficient approximation for practical purposes, the definition of the 
concrete standard need not be modified. 

It has, therefore, been. generally recognised that reproducibility 
should be the first requirement for any international standard, and 
this qualification is fulfilled to an eminent degree by the mercurial 
unit, as defined by the Chicago Congress. 

There is, however, one criticism which might still be made of the 
definition of the unit of resistance in terms of the mercurial unit, 
and that is that some form of terminal must be applied to the 
tube to connect it to the circuit containing the resistance standard 
with which it is to be compared, for which it is difficult to correct. 
This source of uncertainty could be eliminated by specifying the 
approximate cross-section or length of the tube representing the 
unit, the nature of the terminals, and the magnitude of the cor- 
rection factor tó be applied. 


Тнв Unit or CuBBENT. 


The Chicago definition of the ampere as one-tenth of the C G.8. 
unit has been followed almost verbatim by the United States, 
Canada, France and Austria. 

In Germany and Bwitserland the ampere is simply defined in 
terms of the electco-chemical equivalent of silver. 

In England it is defined both as one-tenth of a C. G. S. unit and 
as being represented by "tbe unvarying electric current which, when 
passed through a solution of nitrate of silver in wa'er in a-rordance 
with the specification appended hereto, and marked A, aeposits 


silver at the rate of 0:001118 of a gramme per second." In addition, 


a distinction is made between the unit of current and the etandard 
of current, the latter being defined in terms of a particular standard 
ampere balance preserved in the Board of Trade Electrical 
Standardising Laboratory. Thus the ampere is defined in thrée 
distinct ways, and in some cases the same country bas defined it in 
two or more ways. | | 

The two arguments most frequently advanced in favour of con- 
cretely defining the ampere, instead of the volt, are as follows :— 

1. According to Faraday’s laws of electrolysis, the amount of 
a given metal deposited in a given time by а given current is 
constant; but, while Faraday's Jaws may be fundamental laws 
of nature, complications are introduced by secondary reactions 
at the electrodes, which vary with the metal and tbe current 
density employed. Constant results are, however, obtainable by 
8 ying the form and manner of employment of the voltamoter 


least in the case of the silver voltameter. `` 


2. Current intensity can be determined in absolute measure 
directly by the electro-dynamometer, while electromotive force 
can only be measured directly in absolute units of the electro- 
static system, and the accaracy with which the resalts can be 
reduced to electro-magnetic units depends upon the accuracy 
with which v,“ the ratio of the units of the two systems or the 
velocity of light, is kaown, and this is uncerfain by possibly as much 
as 1 part in 1,000. 

Tbe objections which might be urged against defining the am- 
pere, instead of the volt, are as follo vs: 

_ 1. With а given silver voltameter the range is limited, and only 
currents lying within certain narrow limits can be accurately 
measured. 

2. Enough time must be allowed for the deposit of at least several 
grammes of silver, so that accurate weighings may be made. 

3. The duration of the experiment mast be at least one-half hour, 
in order that the time may be accurately measured. 

4. Daring the experiment the current must be kept constant by 
continuous regulation, or the variations from its mean value must 
be determined at frequent intervals, so that the average value may 
be calaulated. 

5. Tedious double weighings must be made to determine the 


-amount of silver deposited. 


6. The resalt finally obtained applies to the average value of the 
current employed during the experiment, and cannot be utilised 
for the accurate measurement of other currents except by reference 
to a standard cell and a standard resistance, or to some form of 
apparatus for current measurement, such as the electro-dynamometer, 
in which case the accuracy is not as great as that obtained by direct 
reference to a standard cell. _ 


Umit or ELECTBROMOTIvB FORCE. 


The definition of the volt adopted at Chicago has been legalised 
almost verbatim by the United States, Canada and France. In 
Germany and Austria it is defined simply in terms of the ohm and 
ampere, as is also the case in the proposed Swiss and Belgiau laws. 

In Eogland the volt is defined as 10°C.G.S. units, in terms of the 
obm and ampere, and in terme of the Clark cell. In addition, a 
distinction is made between the unit of electromotive foroe and the 
standard of electromotive force, the latter being deüned аз the 
13oth part of the pressure producing a certain deflection of a Kelvin 
eleotrostatic voltmeter of the multi-cellular type preserved at the 
Electrical Standardising Laboratory of the Board of Trade. 

Here again the definitions legalised differ considerably. Of the 
various definitions only two need be considered—that in terms of 
the ohm and ampere, if these unite are taken as fundamental, and 
the definition in terms of the standard cell, if tha ohm and volt are 
taken as the fundamental units. 
` The arguments in favour of the latter alternative may be briefly 
summarised as follows :— 

1. The facility with which any voltage may be directly measured 
in terms of the standard cell by the potentiometer. 

2. The accuracy with which such measurement may be made, 
which is practical'y limited only by the accuracy with which resist- 
ance is measurable and by the reproducibility of the cell. 

3. The accuracy with which the standard cell can be reproduced, 
which even to-day exceeds all practical requirements, and which 
may be still further increased by specifying more precisely the 
manner of purification and preparation of the materials em- 


ployed, &c. 


4. The resulting definition of the ampere in terms of the ohm 
and volt, which corresponds to the actual method employed in 
po m measurements of current intensity by the potentiometer 
me ; 

5. The faci'ity and accuracy with which any carrent may be thus 
measured | | 

These considerations have led to the adoption of the Olark cell 
in Germsny as the practical standard of electromotive force, thé 
value of the Е.М F. being given as 1 4328. | 

In the United States the legalised value of the electromotive 
force of the Clark cell is 1:431 volta at 15°С. 


STaANDABD CELLA. 


Ot the standard cells proposed, only the Clark and Weston cells 
are to be considered at present. In the former the electrodes con- 
sist of sinc amalgam covered with a layer of zinc sulphate crystals, 
and pure mercury in contact with a paste of mercurous sulphat 
sinc sulphate crystals and metallic mercury, the electrolyte being а 
saturated aqueous solution of sinc sulphate and mercaroas sulpbate. 

In the Weston cell the electrodes consist of cadmium amalgam 
covered with a layer of cadmium sulphate crystals, and pure mer- 
согу in contact with a paste of mercurous sulphate, cadmium sul- 
phate crystals, and metallic meroury, the electrolyte being a 
concentrated aqueous solution of cadmium sulphate and mercarous 
sulphate. 

The investigations thus far reported indicate that individual 
cells of either type, set up from materials obtained from 
various sources and at various timee, agree with each other 
to within 00002 volt, while there is a slight advantage iu 
favour of the Clark cell on account of its higher electromotive force. 
The constancy and reproducibility of both types have also been 
established by the coastancy ofthe ratio between them. ` 

While sharing with the Clark cell these most essential qnalities, 
the Weston cell has a number of marked advantages, wnich are 
certain to cause it to displace the former in the laboratory. 

The principal of these advantages are :— Я 
1. А low temperature coefficient, so that errors due to tempera- 


ture uncertainties are negligible. 


2. Abseneé of hysteresis. effects attending temperature variations, 
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owing to the relatively slight influence of temperature on the solu- 
bility of the cadmium sulphate. 

3. The average life is longer, owing to the absence of any tendency 
of tbe cell to crack at the point where the terminal is fased on. 

4. No gas, apparently, is formed. 


SPECIFICATIONS FOR THE STANDARD CELL. 


If either the Clark or the Weston cell be adopted as tbe standard 
of electromotive force, the specifications will have to be to some 
extent redrawn if the highest accuracy of reproduction is sought, 
as the differences between individual cells set up with different 
materials at present far exceed the relative errors made in current 
and electromotive force measurements by the potentiometer 
method. 

It is, therefore, very important, if the unit of electromotive force 
is defined in terms of tbe standard ое], to specify the manner in 
which this material i$ to be prepared, and to modify some of the 
specifica'ions relating to its treatment. 

Fortunately, tbe metals entering into the composition of Clark 
and Weston cells—mercury, zinc, and cadmium—are among the few 
which can be obtaiued by special methods so pure that the foreign 
metals in them do not exceed more than 0:001 per cent. 

The principal source of variation of the standard cell has lately 
been shown to be differences in the electromotive properties 
of the mercurous sulphate. The ''chemically pure" mercurous 
sulphste of commerce contains, besides nitrates, &c., basic mercurous 
` sulphate, mercuric sulphate, basic mercuric sulphate, and possibly 
sulphites. 

sides new specifications for the ampere or volt in terms ot the 
electro chemical equivalent of silver, or the electromotive force of 
some particular standard cell, respectively, it will be necessary to 
adopt a new valus for one of these constants. This may be based 
either on the absolute determinations already made, applying to the 
accepted values corrections determined by the modifications in the 
specifications which may be adopted and a correction in order to 
bring the unit into closer agreement with the absolute value upon 
which it is based, or by new absolute determinations. 

Two determinations of the electromotive force of the Clark cell 
in absolute measure made by Kahle, at the Reichsanstalt, and by 
Carbart and Guthe, indicate that the value ado by the Chicago 
Congress, 1:434 volts, is too large by about 1 ivolt; and in addi- 
tion, several redeterminations of the mechanical equivalent of heat 
in electrical units give values for the latter which can only be 
brought into accord with the values determined by the direct 
mechanical methods if the electromotive force of tbe Clark cell be 
taken as 1:433. If this value be adopted for the Clark cell or the 
equivalent value for the Weston cell, the international units will 
be defined with а quite sufficient absolute ‚ as the above 
value is most probably known to at least one part in 2,000, and as 
at the present time a much higher absolute accuracy can hardly be 
predicted. It seems, on the other hand, that the main question is 
to define the international units with the prime object of repro- 
ducibility to the highest order of accuracy, and it is hoped that in 
this an accuracy of a few parts in 100,000 will be realised. 


Derivep Units. 


The unite of capacity, inductance, power and energy, should be 
defined in terms of the definitions adopted for the fundamental 
units. 

Since the joule and watt bave been defined in terms of the 
C.G.8. unite by some countries, the new units could be differentiated 
by the prefix international,“ a distinction already used to some 
extent in distinguishing between the absolute units and the inter- 
national electrical units. 


Maanetic UNITS. 


The only official action thus fat taken in defining the magnetio 
units is that of the Paris Congress of 1900, by which the .C.G.8. 
uoits of magnetic field intensity and magnetic fiux were adopted, 
the names Gauss and Maxwell being assigned to them. The 
adoption of additional unite of magnetomotive force and magnetic 
reluctance, and the definition of all the maynetio unite in harmony 
with the practical system of electro-magnetic units, has to be con- 
sidered. . : 

All tbese units should be defined in terms of the fundamental 
international electrical units—tbe ohm volt and ampere—and any 
resulting ambiguity might be removed by designating the units thus 
defined as international magnetic units. 


"PHOENIX" PATENT ELECTRIC SENSITIVE 
DRILL. 


А NEAT form of electrically-driven sensitive drill has been brought 


out by tbe Phanix Dynamo Manufacturing Co., Ltd., of Thornbury, 
Bradford; the accompany ing illustration shows its general arrange- 
ment for fixing ou a bench, while it ів also supplied mounted on а 
cast-iron column if preferred. 

Referring to tbe figure, it will be seen that there is a massive base 
piate, A, to which are secured, by cotter pins, the column B and the 

yo 

Upon the column, which is of bright, rolled steel, 2 in. in diameter, 
swivels the table р. The table is so arranged that a job clamped to 


it can be swung and operated on, in апу direction witbin the range 
of the machine. The distance from face of column to centre of 
table is 10 in., the table iteelf being 12 in. diameter, and it has a 
recess cast round for oil, chips, &o. 

The swivelling arm ís carried by a split sleeve, which cau be 
clamped in any position on the column; the latter is splined to 
guide the sleeve in а fixed position up and down the column ; this 
also ensures the locating pin, E, correctly bringing the table centre 
to the centre of drill. 

The headstock consiste of a bracket, so designed that all stresses 
aud strains, due to drilling, cannot disturb the alignment of the 
drilling spindle. This bracket is attached to the column by a taper 
key and nut, and is also bolted to the top end of the back stay. 

Bolted to an extension of the bracket is a P. O. M. 1-u P. two-pole 
motor, the speed being 1,200 r.p.m. The motor spindle is extended 
beyond one bearing, and supported at its extremity by a bronse 
bush, F, in the main frame. The spindle is splined, and carries a 
friction pulley which is free to slide across the friction plate, н. 
Attached to the friction pulley is a small lever, 1, which can be 
placed in any one of the five notches on the plate below it. By 
dropping the lever into the notch corresponding to the візе of drill 
in the ehuok, the spindle instantly runs at the correct speed—two 
seconds will change from the highest to the lowest speed. 


PRH NTX Patent Sensitive DRILL. 


The friction plate is attached to a spindle, running in a long cast- 
iron bearing, in the vertical portion of the bracket. The spindle 
is fitted with an adjastable ball bearing, for putting grip on to the 
friction wheel, and all parts of this spindle are oiled from a lubri- 
cator, fitted on the top of the friction plate. 

The feed motion consists of a rack on the sliding sleeve, into 
which gears a pinion, keyed to the feed lever. The lever itself fits 
in а taper hole, there being two positions provided. 

The sliding sleeve ba« adjustment for wear by a knurled ring, x, 
and ball bearing, and is further fitted with a ball bearing, L, to take 
the thrust of the drill. 

The machine can be fitted with any make of chuck to order, but 
the one sent with the standard machine is the Little Giant, No. O, 
holding to j-in. drills. A switch is provided, fitted to the under 
part of the motor bracket, and within easy reach of the operator. 

The motor, being series wound, and only taking from 1 to 2 
amperes in normal use, needs no “ starting switch” (as ordinarily 
understood), the on and off switch controlling it perfectly. 

The machine is quite free from vibration, even at the highest 
drill speeds; it is guaranteed to drill j in. holes as fast as its 
operator can handle it, and some severe teste made upon 1t proved 
that it was impossible to pull the motor up; §-in. holes were drilled 
in brass at the rate of over 3 in. per miaute, and iu boiler plate at 
11 in. to 2 in. per minute, while with a }-in. drill holes have 
been drilled at the rate of 7 in. to 8 in. per minute in brass. 

All parts are interchangeable, and the motors fitted are of stan- 
dard make, to suit any circuit (direct current) of from 100 to 930 
volts (the standards being 100, 110, 200, 220 and 230 volts) The 
only connection required is an ordinary flexible cable. The makers 
are willing to send the machine on approval if desired. 


— ынсаны айы z 
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SPAIN AND GOVERNMENT-OWNED CABLES. 


Ox April 10tb, 1904, the Director-General signed, and the Minister 
of the Interior approved, conditions of a tender for the mainten- 
ance and working of submarine cables already existiog and the 
laying of new cables; also for the repair and diversion of the existing 
cable. The form of tender is as follows: —The undersigned hereof 
undertakes to maintain, repair: and work for 25 years submarine 
telegraphic cables belonging to the Government and laid between 
` Cadiz —Tereriffe, Teneriffe and Grand Canary and Palma, and 
between Grand Canary — Lar zarote; (2) To lay a new cable between 
the two first-named places without any subsidy from the Govern- 
ment; (3) To lay three other new cables to ke transferred to the 
Government in perfect working order, viz, one betw.en Barcelona 
— Majorca; one between Tangier—Ceuta, and one between Cha- 
farinas—Nemours (Algiers); and (4) To repair the existing cable 
between Tangier—Tarifa, and to conform to all conditions of the 
tender published in the Madrid Gaeette ot the price 
for the last three cables, and the repair of that between Tarifa— 
Tangier to be. .. . pesetas for each nautical mile of 1,855:28 
metres, payable in 25 years. The price to include cost of stations, 
repair ship, landlines (sites for cable houses to be granted by the 
Government), laying cf subterranean cables between the landing 
. and the telegraph office, if necessary, and all instruments. As 
guarantee of my offers I present the attached certificate of the 
deposit with the T'rrasury, as guarantee, the sum of 100,000 pesetas 
for permission to tender. | | 

The conditions also state who is to pay agreement, &с., expenses, 
and that the Government are to superintend all the work (by one 
or more men to be appointed by them) in connection with the 
manufacture, passing of material, taking tests, and generally to see 
that all is carried out in the manner desired, the conces:ionaire to 
take all risks. Each inspector is to be paid а sum not exceeding 
` 100 pesetas per day from the day of granting the contract to 
the final handing over of the cable, and the Government will 
deduct from the first payment to be made by them any sum 
due on this account. | : 

Free passages and catering are to be accorded to these inspectors 
on the cable ship or ships. | 

The concessionaires to consult the Government delegates on all 
points not covered by the contracts, and to work the Canary Islands 
cables already existing, and that to be laid at his expense, under the 
immediate surveillance of the technical employé: of the Govern- 
ment telegraph service. | 

The conditions then specify the instruments to be supplied, and 
deal with technical matters as to types, &c., of the cable; and in 
No. 12 it is provided that the concessionaire shall be responsible for 
all repairs to the cables necessary within a period of six months 
from being opened for service, and his responsibility will not cease 
until they have worked without any interruption for a period of six 
consecutive months. 

The financial conditions in connection with the Canary cables 
provide that after the expiration of the 25 years before mentioned, 
all cables already laid, and those to be laid, with all instruments, 
are to be in perfect workiog order, and become the property of the 
Government without any indemnity to the concessionaire. The 
Government may, however, if it think fit, renew the conceesion, in 
which case, conditions being equal, the last concessionaire shall 
have the preference. During the period of 25 years, the Govern- 
ment will not lay, or permit to be laid, any other cable between 
Spain and the Canaries. 

Official telegrams are to have priority and to be sent free, and the 
Government reserves to itself the right of control, in accordance 
with the conditions of the International Telegraph Convention. 

Half the employós having the necessary ability are to be 
appointed from the Government telegraph service. 

When the Government considers it necessary to take possession of 
the cables for defensive reasons, the concessionaire will not receive 
apy compensation or indemnity whatever, but the period for which 
it takes possession will not be taken into account so far as the 
period of the concession is concerned. | 

If by any fault of the concessionaire an interruption of the cable 
between Spain and the Canary Islands, or those between the islands 
of this group are interrupted for more than one day, and the cables 
are in good «lectrical condition, the Government may take 
possession of the interrupted cable or cables, and apply the revenue 
as an indemnity for the expenses incurred until the concessioraire 
_re-eatablishes communication. 

R>pairs to the cable between Cadiz and Teneriffe must be com- 
pleted within six months. In case of caus з mjeures, the Govern- 
ment will, if they think circumstances warrant this plea, extend the 
time to one year. If not repaired within the extended period, 
every half year during which the interruption to the cable or cables 
last», will count as one year off the time of the concession. Should 
the interruption last for two years, їе concession lapses, and the 
Government will take. possession of the cables, offices, and all 
material. 2 

The new cable to be laid within one year, ог shonld force majeure 
intervene, any extended period. Financial conditions in connection 
with the cables from Barcelona to Majorca, Chafarinas to Nemours, 
and Tangier to Ceuta, as well as the divertion апа repair of the 
Tangier-Tarifa cable, provide that the Government will pay for this 
work, and the total sum after it has been agreed, on the completion 
of the work and the working of the Canary cables existing and to 
be laid, will be paid by means of a yearly subsidy, pay able quarterly 
for 25 years, calculated on the basis of 4 per cent. of the total cost 
incurred for the above work taken at 7,000 pesetas per nautical 
mile (1855:28 metres), together with interest at 5 per cent. on any 


balance remaining after each yearly settlement of accounts. The 
payment of the subsidy will only be made on production of a 
certificate from the surveillance committea that the cable is in the 
desired condition and has worked regularly. 

The most advantageous offer will be accepted, and in this sense 
the terms of the contract, so far as the price of the cable is concerned, 
may be modified. | 

The above cables to be laid and repaired within eight months of 
the signature of the conceis’on or any extended time the Govern- 
ment may see fit to grant on the ples of force moj eure. 

The last five years’ subsidy and interest will be retained by the 
Government as a guarantee for the pioper transference of the cables 
to them, and the sum will be forfeited if the cables, instruments, &о., 
are not delivered up in accord with the terms of the contract. 

When the Canary cables have beea handed over to the. Govern- 
ment, in accordance with conditions, the sum retained will ba paid 
to the concessionaire, and the same interest will be allowed as is 
given on the other guarantee money deposited. 

When the cables have been laid and work well, and continue во 
during the period guaranteed, the guarantee money will be returned 
to the concessionaire.— Journal Télégraphique. 


LI 


USE OF ELECTRICITY IN FACTORIES, &c. 


Tax following are the Home Office draft regulations for the use of 
electricity in factories and other places, under the Factory and 
Workshop Act, 1901, briefly outlined in our last issue: 


Whereas the generation, transformation, aud use of electricity in 
electrical stations, and in any fa story, workshop, do»k, wharf, quay, 
warehouse, or other place to which Sac. 79 of the Factory and 
Workshop Act, 1901, is applied by that Act, has been certified in 
pursuance of the said Sec. 79 to be dangerous :— 

I hereby, in pursuance of the powers conferred upon me by that 


^ Act, make the followirg regulations, and direct that they shall 


apply to all places named above, other (һал electrical stations, in 
respect of the distribation and use of electricity where the normal 
working pressure is greater than 250 volts and less tha2 650 volte. 
between any two conductors. 

1, All wires in connection with the supply shall, where practicable, 
be completely enclosed in strong metal casing, and where this is not. 
practicable they shall be so arranged that there shall be no danger 
of any shock or of fire. 

2. All main and branch circuits shall be protected by switzhes. 
and by fuses or other automatic cut-outs. 

3. The supply to every motor or arc lamp shall be controlled by 
means of an efficient switch, so placed as to be easily handled by- 
the person in charge of the motor or arc lighting, and connected во. 
that by its means all pressure can be cut off from the motor or arc- 
lamp and from any regulating switch resistance or other device in. 
connection therewith: provided, however, that where the arc lamps 
are connected in series across the outer conductors of а three- wire 
system and the pressure cannot exceed 250 volts from earth, it shall 
be sufficient if one such switch be provided for each series of arc - 
lamps. 

4. All switches and cut-outs shall be вә enclosed and protected 
or be in such positions or of such construction that there shall be no - 
danger of any shock being obtained in the ordinary handling 
thereof, or of any fire being caused by their normal or abnormal . 
action. 

5. All metal holders for incandescent lamps, the frames of all 
motors, and the metal casings of all wires, switches, fases aad cat- - 
outs, shall be efficiently connected with earth. ү | 

6. Where the electricity is derived from a public supply, the 
following conditions shall be observed : — | 

(а) A suitable safety fuse or other automatic cut-out shall be 
inserted in each service line, as close as possible to the point of - 
entry into the premises, and contained within a suitable locked or 
sealed recéptacle of fire-proof construction, except ia cases where 
the service line is protected by fuses in a street box, bat no fase or - 
cut-out shall be inserted in the intermediate conductor of a three- - 
wire system. 

(b) All service lines and apparatus shall be highly insulated and: 
thoroughly protected against injury to the insulation and against. 
access of moisture, and any metal forming part of the electric 
circuit shall not, unless efficiently connected with earth, be exposed 
so that it oan be touched. All elestric condu tors shall be so 
fixed and protected ав to be free from risk of electrical discharge 
to any adjicent metallic substance. 

Provided that in regard to service lines and apparatus uader the 
sols control of a person other than the осслріег of tue premises to 
which the supply is given, it shall be a sufficient compliancs with 
Regulation 6 оп the part of such occapier, if he obtains from such 
person in the month of January in each year a certificate that the 
Regulation is fully observed ia regard to the said service lines and 
apparatus. Such certifisate shall be produced at any time when 
required by Н.М. Inspectora of Factories. 

These Regulations shall come into force оп the 1s; day of January, 
1905. 

Any objections which may be put forward by employers or other 
persons affected, will be carefully considered by the Becretary of 
State; such objactions must be lodged within 40 days of the 
15th inst. 
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NEW PATENTS APPLIED FOP, 


Compiled expressly for this journal by W.P. THOMPSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


21,681. Im rovements in alternating current electric motors.” UNION 
ELYKTRICITATS GESFLUSCHAFT. (Date applied for under Patent; Act, 1501, 
October 9th, 1908, beirg date of spplication in Germany.) October 10th. 
(Complete.) 

'* 21,694. ' Improvements in or in connection with elcctrio motor controllers.’ 
Н. V. JaMES. October 10th. 


с 21.722. Improvements in rail joints end electr'cal bcnds connected tbere- 
with." R. H. Raprorp. October 10th. 


21,726. “ An improved system of cuspe nding conductor wires for the distribu- 
tion of electrical energy." A. E. Coorr R. October l(th. 

21.729. Improved swivelling coupling for electric cables." E. B. PHILLIPS 
and T. C. Pank IN. October 10th. e 


21,780. Improvements in automatic thermal and magnetic circuit-breakers." 
R. STARKE. October 10th. 


‹ 21,784. “ Improvements in the method of and apparatus for automaticelly 
peu or brerking at predetermined times an electrio circuit or circuits.” 
F. CokkHII I. October 10tb. 
21,795. An improved Cynamc-electric clutch.” 
Reisz. October 10th. (Con plete.) 


21.796. Improvements in and relating to controllers for electrie motors.” 
A. CHURCBWAKD. (Date applied for under Patents Act, 1901, Octcber 1011, 1£03, 
being date of application in United States.) October 10th. (Complete.) 


21,819. Improvements in autcmatically-operated telephonic exchanges for 
a small number of lines.“ A. М. Роггаһо. October litb. (Complete.) 


21,846. “Improvements in electric switches." T. A. CaMEEON. October 
llth. (Complete.) 


21,848. Telegraph recorder.“ W. J. RovsseL and A. Kix. October 1ltb. 
( Complete.) 

21,889. Electric alternating current machines.“ K. A. Li DSI ROM. (Date 
applied for under Patents Act, 190}, October 16th, 1908, being date of application 
in Sweden.) October lith. (Ccmplete.) 


91,892. ‘* Improvements in electric arc lamps." F. M. Lewis, October lith. 

21,804. ''Improvements in regenerative diy batteries." W. Н. GREGORY. 
October lith. Complete.) 

21,895. Improvements in electric telegra; hs.“ 
and G. S. Сңмвтох. October llth. 


” 21,902. “Improvements in and relating to dynamo-electric machines.” 
THe BRITISH Тномвох-Росвтон Co., Ітр., and R. C. CLIN RER. October llth. 

21,908. ‘‘Improvements in electricity meters.“ TE BiurrsH THomson- 
‘Hovston Co., Ltd., and W. J. Irovn. October lith. 


21,911. “Improvements relating to electric batteries, electrolytic apparatus, 
or the like. P. Marino. October 11th, 


21,9 3. ‘‘Improvements in the manufacture of galvanic cells.” R. 
ZIECE\BERG. October llth, (Complete.) 


21,966. ‘‘Improvements in electric heat alarms.” R. W. BILL and S. BILL, 
- October 12th. 


21,9905. Improvements in and relating to intercommunioation telephone 
-systems.” I. B. Birnpava and H. G. WHITE, October 12th. 


1 22,С00. ‘Improvements in electric motors." P. Jicovzo. (Date applied for 
ander Patents Act, 1901, October 21st, 1908, being date of spplication in France.) 
October 12th. (Complete.) 


22,C03. “Improvements in conduits for elcctric cables or conduo'ore." 
T, E. DrvoNsuniRE. October 12th. ? 


22,085. A wireless telegrapby receiver capable of recording or printing 
only waves of a given strength." F. P. Кер. October 14th. 

22,100. ‘‘Imprcvements in or relating to certain parts of electrical circuit- 
bieakersard automatic switches." Тнк ELECTRIC AND ORDNANCE ACCESSORIES 
Co., Ltp., and R. F. HALL. October lih. 


22,107. A device for picqueting horses, mulee, cattle, and for guide- 
ropes for tents, telegraph poles and the like." J. H. Connor. October l4th. 

22, 118. Improve ments in spparatus for automatically operating the points 
of electric tramways.” W. R. Evaxs. October 14th. 


22,156. Improvements in ccmmutators for dynamo-electrio macbines.“ 
Tue British THomson-Hocston Co., LTD. (The General Electric Co., United 
States.) October lith. DS 
2,157. Impreve ments in dynamo-electric machines.“ Тнк BRITISR 
TnHoxsow-HovsroN Co., Lip. (The General Electric Co., United States.) 
October 14th. 
22,1€4. “Improvements in or relating to apparatus for ure in the dis - 
tribution of alternating electric current." A. F. BERRY. October 14th. 
09.171. “Improvements in connecticn with electric switchbosrds to protect 
fereons from injury." THE E1ektkizitats ACT.-GES. VoRMALS W. LAHMEYER 
AXD Co. October 14th. (Date spplied for under Patents Act, 1601, December 
Sist, 1£(3, being date of applicaticn in Germany.) (Ccmpleto.) 
22,178. In provements relatirg to electric heating.” Е. Е. Srox. October 
14th. 
22,506. '' Electro-mrenetic prese." Sir B. Scorr, E. H. QvaARRINGTON and 
T. Н. Hor GRIN SON. October 15th. 
22,210. An improvement in or n сспгесіісп with diy voltaic cells and 
primary Eatteries." C. M. STEAbD. October 150. 
22.212. An improved electric wire terminal clip.” 
October 15th. . 
72.236. Improvements in electric lamp fittings.” 
October 15th. 
22,246. In. provements in and relatirg to the & istribution of electricity for 
electric traction." C. Girs. October 15th. 
222247. “Improvements relatirg to electro Jsmpe.” 
October 15th. = 


22,258. '' An improved means (ог the application of electricity to the buman 
body." С. Ricota. October 154. (Com[lcto.) 


R. von Lieven and E. 


SIEMENS Bros. & Co., LTD., 


G, R. CanTUEL. 


A. J. PoNNELLA. 


A. К. BAYLOR. 


PATENTS EXPIRING DURING 1904. 


WE are informed by W. P. Тномрвох & Co. that about 784 compl te applica- 

tions for electrical patents were filcd in the year 1:90. Оцу 88 of the patents 

granted cn these sp plications ћете been maintained for their full tem, viz., 

1 years, and being of considerable va'ue, we give short abstracts of tbem 
‘ow :— 


911. Apparatus for wir ding ribbons cr tapes cf insulating material around 
electrical cor.ductors," B. Piir. (J. B. Atherton, U.S.A.) January 17th, 1890. 
Relates to machinery for covering electric cc nductors with spirals of ribbens or 
taper. The machine is adapted for winding two spira's of ribben in cpporite 
directions. The machine may also be used singly, the various spirals being put 
on by different machines, although driven from the fame shaft. The ribbons 
are placed in the form of spools or coils on rotating tables, and [ass between 


tension firgers ard guides before being wound пров the wires. Additional 
spools of ribbon or tape are threaded on the wire before starting, and are sup. 
ported by brackets. A compressing and smoothing die is supported over and 
carried by each table. After the wire is covered, it passes over grooved 
atritchirg drums and hence to a take-up reel. Knock-out mctions are described 
by which, сп tke breakage of a ribbon or emptying of а spool, the machine ig 
automatically brought to rest. . 


1,148. “Improvements in or conne cted with telegraphic apparatus applicable 
for use in navigable vessels and analogous purposes.“ W. CHADBURN. Jan 
22nd, 1890. Relates to means for ensuring thatthe pointer or dial of a receiving 
instrument shall always point to the centre of the desired indication or order, 
&е., 8nd also to means for sounding the reply or tell-tale bell at the commence- 
ment and at the end of the movement. A star-wheel carrying the pointer or 
dial and having as many notches as there are orders to be transmitted, is fitted 
to rotate between stops on a thaft rotated from the transmitting instrument. 
A roller carried by a spring bears on the wheel and causes the pointer, &c., 
to move to the centre of an indication, even when the shaft has not been 
sufficiently rctated. For the reply or tell-tale gear two star-wheels with the 
teeth of one opposite the notches of the other are srranged alternately to 
engage central projections on two levers which operate two sets of two rods 
surrounded by springs and carrying the bell hammers which strike the bell. 
The shaft is fitted with а star- wheel. The invention is not limited to the device 
above described, but comprises any meas whereby the pointer, &c., is partly 
moved poritively from tbe transmitter or receiver and раг‹1у by а spring or its 
equivalent. The invention is stated to be appl:cable to engine room," 
t steering,” ' docking," '' look-out,” “ surret,” gun,“ and other telegraphs for 
ships and for other purposes. 


1,866. Im prove ment in galvanio dry batteries.” С. Змітн. January 24tb, 
1690. An cuter casirg contains a zinc, receptacle and a cylindrical carbon 
block. The space between the casing and the zino receptacle is filled with 
sawdust or like material. The c rbcn tube is filled with an abscrbent material 
such as slagwood impre; nated with taline solution, and its exterior ів covered 
with a de polarising subst!ar ce contained in а beg. A plastic substance placed 
between the zinc гесе} tacle and the depolaritcr contains tbe electrolyte. 
Above the sla, wood is placed a parte of plaster of paria, tragacanth and saline 
solution, and above the plastic substance is placed plaster of paris, the whole 
being covered with a layer of pitch or the like. The gases esoaying from the 
electrolyte pass through tbe plaster of paris and ojenipngs into the ‘pace 
between the casing and zine receptacles, whence they escape through pipes. 


2.219. “Improvements in te'egraph printing apparatus." Н. O. RUDOLPH. 
Fet-ruary llth, 190. Relites to epparatus for printing on а tape or ribbon. 
The transmitter is constructed with a series of keys connected to pivoted levers 
provided with links which, by their action, throw pins into the path of rotating 
armr. The rotaticn of the arms is produced by escapement driving-wheels 
actusted by anchors on a pivoted armature lever, which also carries contaot- 
apparatus for making and breaking the local magnet circuit and for sending alter- 
nat ngimpulses to line. The transmitter may have а type-wheel for producing 
a copy of the message. The receiver is driven by a spring controlled by an 
eccapement оп a pivoted armature lever. А “Geneva detent” is employed for 
ensuring the return of the type-wheel to its normal position. The type-wheel 
and spa-iog and printi-g maguet are similarly arranged to the transmitter, and 
are actuated by the alternating impulses te: t to lire from the transmitter, a 

rolonged impulse bringing the type-wheel to rest, and causing the printing- 
ever to record the required letter, 


2658. "Improvements in electric meters.” S. Z. DR FERRANTI. February 
18th, 1870. Consists in suspending, or partially suspending, the armature 
tpirdles by magnets which may also serve to prc dace Foucault currents in а 
metallic disk carried by the spindle. An arrangem ent is chown applied to the 
meter described in Specification No. 1,4*0, д.р. 1889. The araatare spindle 
carries an iron disk, acted upon by а ring magnetised by coils, which lifts the 
disk until it is nearly in a central position, or until the upper end of the spindle 
cc mes against the upper end of the bearing. The form of the magnet may be 
modified: а copper disk in which Foucault currents are produced, may be 
чап d to the spindle or disk, and the invention may be spplied to horizontal 
tpindles. 


2,945. ‘Improvement in and relating to and in the manufacture of electrio 
recondary cells." A. M. Е. LavnENT CELX and 1 S. Timmis. February 21st, 1890. 
Lead cbloride is fused in а closed furnece to exolude the air as much as possible 
ar d metallic sinc is added to the fused chloride. Тһе molten mixture is run into 
binged moulds wherein it is formed into small rectangular grooved plates of 
various sbspes, which are wasbed successively with concentrated hydrochloric 
acid and water. Those plates which are to be converted into positive electrodes 
are converted into litharge by first пена reducing them to celiular 
lead and then oxidising. А number of plates are then symmet: ically arranged 
in а mould by means of à templet and a frame or support of antimonious lead 
is cast around them. In making the negative electrodes the chloride of Jead 
plates bave a frame or suprort of antimonious lead castabout a number of them 
as above, and they are then reduced to cellular lead by electrolytic action. 


8,082. ‘* Improvements in fl'aments for incandescent electric lampe." R. 
LaNGHANS. February 26th, 1880. Relates to the protection of filaments from oxida- 
tion. The carbon or metallic filaments are covered with an electrically-conducting 
coating of silicon or boron, by placing the filaments in а vessel exhausted of air, 
or filled with a chemically-indifferent gas, in contact with a compound of silicon 
or boron, capable of being 15 aug with deposition of silicon or boron in & 
orystalline or graphitoidal form, у the action of heat, or of an electric current, 
with or without the aid of a chemical decompositing medium. The compounds 
mentioned as suitable are—-silicon-tetra-methy), and tetra-ethyl, silicoon-propyl, . 
turon phenyl; sulphocyanide of silicon, siliciuretted nitrogen, silicon pyridine, 
and analogous boron compounds. 


8,096. “Improvements in electric meters." S. Z. be FERRANTI. Februar 
26tb, 1890. Relates to meters of the kind described in Specifications No. б, 
A.D. 1888, and No. 701, a.D. 1857, in which the current to be measured passes 
through a mass of mercury so arranged їп a magnetic field that tbe mercury is 
set in motion and the movement recorded by a svitable counter when the cur- 
rent pas: cs. Athunt coil anda ecries coil are enclosed between two sets of 
annular troughs formed of sheets of iron or tin plate, some of the outer plates 
being cut away cn their cuter side, £o that the t mount of iron is the same on 
the interior as on the exterior of the coils. A portion of the shunt coil, which 
assists in the starting of the meter, is wound with non-inductive windiog. The 
mercury bath is formed of two intulatipg- disks, which are pressed against а 
ring by the snnular troughs, the whole being secured together between plates 
Ly means of bolts, Disksimmer-ed in the mercury are connected with counting- 
mechanism by a tpindle, Levelling-sere ws may be used; the screw after adjust. 
ment шер te Iccked by a pin, &c., and then held down, and the meter sec 
to its table or shelf by a wood crew. Meters of the kind described above, or of 
tbe “Frager” or * Aron" type, &c., are provided with an enclosing case or 
cases to cover tbe ends of the securing-fastenings ar d the sockets in which the 
lends are fixed, the cover being eecured with a sealed or locked fastening. The 
casing may also serve to prevent any tempering with the meter after standard- 
izing. 

4,201. "Improvements in sound receiving apparatus." F. D. TORRE. | March 
19th, 190. Relates to n topophone or apparatus for deter mining the direction 
or position of an object from which eounds cmanate, or are reflected, especially 
applicable for msrine signalling. 


5,474. “Jmprovements in regulating and cortroling the resistance of 
electric circuits." Н. Lyox and Н. J. LesLie April 10th, 1t90. A jar 18 
fitted at the bottom with a fixed conical metallic plate; a second plate is 
carried by a tcrewed spirdle fitted with a hand-wheel. The jar conteins 
acidulated water or other liquid, and the гевів:апсе is adjusted by turning the 
wheel, and so raising or lowering tbe plate. 


7,9882. Improve mer ts in mardrels for electrolytically deposited tubes.” 
F. E. Егховк. May 22nd, 1800. Mandrels for the electro-deposition of metal 
tubes are formed by coatirg a metal tube with fusible metal, or with paraffin, 
which may be mixed with salt to render it porous when the salt is dissolved, or 
the paraffin may be perforated, or the mandrel may be perforated and coated 
with gelatine. The external layer is rer dered even by means of a heated roller 
placed parallel to the axis of the mandiel. The tube is burnished in the bath 
while depositing by means of a roller. 
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MUNICIPAL TRADING MILITANT. 


THE case of the Attorney-General on the relation of the 
Willesden Urban District Council v. The Metropolitan 
Electric Sapply Co., which was decided on October 28th by 
Mr. Justice Farwell, and a report of which appears ia another 
column of the present issue, raised certain points which are 
of considerable interest to electric lighting companies, Ав 
the name of the parties indicates, it was a quarrel between a 
local authority and an electricity supply company, the 
object of the action being to prevent the defendant company 
poaching on the preserves of the plaintiff District Council 
who have recently acquired power to supply electricity under 
а provisional order. The short history of the case may be 
told as follows:—By an Act which was passed in 1889, the 
Metropolitan Electric Lighting Со. acquired power to supply 
electricity in a certain metropolitan district. This Act con- 
tained a clause to the effect that they should not at any 
time after the passing thereof © supply energy or (except for 
the purposes of this Act), erect, or lay down any electric 
lines or works beyond the area of supply otherwise than under 
the authority of Parliament. . . . Provided that where the 
undertakers were оп May 20th, 1889, supplying, or under 
any binding egreement to supply, energy to any premises 
beyond the area of supply, they may continue to supply or 
supply energy to such premises until September 29th, 1890.” 
By two later orders, the area in which the company were 
entitled to supply electricity was extended to certain other 
parts of the metropolie, subject, however, to the conditions 
of the clause above eet out. In the year 1898, the company 
found it necessary to apply for power to erect a generating 
station at Willesden. This was owing to the fact that they 
experienced difficulty in finding a suitable site within the 
metropolitan area. This Act provided (inter alia) as follows: 
„It shall be lawful for the company to hold and use as u 
station for generating electric current or electrical energy 
certain lands recently acquired by them in the parishes 
of Willesden and Acton, and to establish and work 
on those lands plant for generating electrical energy, 
and for other purposes incidental to or connected 
with their undertaking or business.“ The Act also 
empowered them to lay cables from Willesden to the 
areas in which the supply was authorised. In December, 
1908, the company commenced to supply the London and 
North-Western Railway Co., who have sidings adjoining 
their generating station at Willesden, with electrical energy 
from the station. The Urban District Council now sought 
t» restrain them on the ground that in supplying current to 
consumers at Willesden they were acting outside their 
statutory powers. It was urged on the part of the company 
that the Act of 1898 was sufficiently wide to give them 
power to supply current at Willesden; and on the part of 
the plaintiff Council that the company were still controlled 
by the terms of their first provisional Act, which pro- 
hibited their granting a supply beyond the statutory areas. 
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With reference to this argument, the company replied 
that it ccu'd rot have been the intention of the Legislature 
todeprivethem of the right of supplying electricity, except 
within certain areas for all time. They urged that the 
limitation extended merely to areas adjoining their statutory 


areas. After a lengthy argument, Mr. Jus'ice Farwell 
granted the injunction asked for. In giving judgement, he 
gaid :— 


I agree that some qualification is necessary, and that is, that the 
undertakers, во long as they are undertakers, working that particular 
undertaking, must not supply electricity outeide the statutory area. 
The prohibition was not meant to extend to the company for all 
time. Nevertheless, I cannot interpret the prohibition so as to 
linit it in the way the defendants wish. Further, the proviso to 
the clause excludes the idea of limitation, for if this were not a 
general prohibition the proviso would be unnecessary... . With 
regard to Bec. 2 of the Act of 1898, this is in general terms, and 
what it will mean if the company at any time relinquishes ite areas, 
{ will leave to someone else to decide. 


In the event he gave judgement for the plaintiffs, delaying 
execution for a sufficient time to give the London and North- 
Western Railway an opportunity for obtaining а supply 
elsewhere. So far as regards that company, they will now be 
compelled either to take current from the Urban District 
Council, or else generate it themselves. In view of the fact 
that these proceedings bear all the signs of an attempt to force 
their hand to make them give their valuable patronage to the 
District Council, it is more than likely that they will refase 
to be coerced and will make their own supply for themselves. 
We have no other comment to make upon the action of 
these militant municipal traders, They were clearly acting 
within strict legal rights in setting the Attorney-General on 
the track of the company. 

With regard to the company, it must be confessed that 
we do not see any clear answer to the reasoning of the learned 
judge. If a company supplies electricity under provisional 
order, the supply can only be legally given within the pre- 
scribed limits, and a clause is inserted in the provisional 
order to secure that this shall be so, and inasmuch as the 
object of the Willesden station was to supply in those areas, 
it was not competent for them to use it for any other pur- 
pose. Nevertheless, we do not see what there is to prevent their 
building а small station close to the present station, taking 
care to avoid any part of the site which they acquired under 
the Act of 1898, and giving a supply to the L. and N.W. 
Railway from that small station. Of course it might not 
be worth their while to do this, they might be tied too close 
by their memorandum and articles of association, or they 
might be unable to obtain a site. But if these difficulties 
are not insurmountable, their directors will, no doubt, bear 
in mind that any company or person may generate and 
supply electricity to any other company or person without 
а provisional order or special Act. Accordingly, the Met- 
ropolitan Co. could, if they chose, and were so anthor- 
ised by their memorandum апа articles, build a station 
at Willesden, and supply any person in Willesden with 
electrical energy. No doubt the area of supply from such 
a station might be circumscribed by any road or place over 
which the Urban District Council have control, unless 
the cables were carried overhead; but it is conceived 
that, inasmuch ав the L. & N.W. sidings adjoin 
the generating station, there would be no difficulty in 
obtaining а site at a reasonable rent, and as all the wires 
would be on the company's land, there would be no difficulty 
on that score, | 


THE NOXIOUS RAY. 


UNTIL the exact medical facts are forthcoming, it would 
perhaps be premature to give full credence to the announce- 
ment that the death of Mr. Edison’s assistant was entirely 
dae to cancer developed by long-continued X-ray irritation. 
But in view of a lamentable case that not long ago occurred 
under our very eyes in London, it cannot be said that there 
is any inherent improbability in the statement. In the 
meantime, the report has let loose a flood of newspaper 
paragraphs, some of them of a more or less sensational kind, 
which, interesting as they are, cannot fail to have a dis- 
quieting effect upon the public mind. ** The X-Ray Peril,” 
“ The Danger of X-Rays,” “ A New and Painful Disease," 


are some of the headings under which is re-introduced to us 
an old enemy long familiar to medical men as “chronic 
X-ray dermatitis.” It cannot be said that the picture thus 
presented is falsely outlined or too highly coloured, but there 
ів worked into it such а wealth of laudatory personal detail, 
that the ordinary observer may well feel in some doubt as 
to how far it represents the faithful portrayal of a disease, 
and how far the insidious advertisement of a doctor. 

It is quite certain that, besides the various degrees of 
what more or less correctly is called ** X-ray burn," there is 
another form of X-ray injury seen almost exclusively on the 
backs of the hands of those engaged in X-ray work, to which 
the term burn cannot with any exactness be applied, 
Patients need have no fear of it. Its course and appear- 
ance are both characteristic. At first the skin seems 
chapped and roughened; the normal markings disappear ; 
at the knuckles the folds of the skin are swollen and stiff, 
and considerable discomfort accompanies the local irritation. 
The nutrition of the nails is affected so that their substance 
becomes brittle, and they assume a striated or split appear- 
ance. In a further stage there is the formation of blebs or 
vesicles, the nails permanently disappear, tendons and joints 
suffer, the skin is destroyed in places and pain may become 
agonisingly severe. But this is not the worst: in some 
cases there is noticeable a marked tendency to what is 
known as hyperkeratosis "—an increased horniness or 
„wartiness of the epidermis, and upon this may develo 
that form of malignant disease known as “ epithelioma.” 
The stage jast prior to the appearance of the latter has, 
therefore, been termed “ precancerous keratosis.” 

For these conditions no specific treatment is known. 
They can only be dealt with on ordinary medical and 
surgical principles. But prevention is as easy as cure is 
difficult. The “mailed glove" is a useful expedient 
especially for screen work, where the screen cannot be 
suspended or otherwise held. The enclosure of the active 
tube in a Jead-lined box with a suitable perforation is another 
obvious though clumsy device. More convenient than these 
for therapeutic purposes and sufficiently protective, is the 
shield of leaded glass with interchangeable tubular extensions, 
or * spouts,” of various sizes, which, whilst they localise the 
effective radiation on the part desired, protect everthing in 
the vicinity, including the operator, at the same time that 
they put no obstacle in the way of his observing the tube. 

The fact that prevention is thus easy, perbaps points to 
the probability that the really harmful ray is not the X-ray 
itself, but some “concomitant” thereof, something that 
can be more easily intercepted. 

One other feature of the literature in “question is the 


grotesquely exaggerated language, especially that in which 


reference is made to the heroism and devotion of doctors 
* who literally lay down their lives for their patiente." 
Hysterics of this sort may be discounted by remembering that 
those who suffer from the X-ray disease above described, are 
almost invariably those who contracted it as early workers 
when neither they nor anyone else had the faintest idea of 
the risks. Therefore, however much it is open to them to 
pose as unintentional ** martyrs to science,” it is not quite 
easy to see where the heroism” comes in. 

Of a different order to the paragraphs above referred to 
ів a short but instructive letter in the Times of October 21st. 
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Speaking of the avoidance of X-ray burns, it conclodes by 
saying that “ The crux of all these matters is exactness of 
measurement.” Few will be found to differ from this 
as a general proporition, but, in the present connection, it, to 
some extent, falls short of the mark. We are all aware that 
the measurement of the quantity and quality (penetrative 
power) of X rays is now within the range of practical radio- 
graphy. But even granting the existence of a perfect 
measuring instrument, there is still to be reckoned with that 
unknown factor, the reaction of the living tissue. It is not 
a case of applying a measured energy to a carbon filament or 
to а copper wire. In the form of X-ray disease at present 
under consideration, it is a question of applying the focus 
tube discharge at frequent but irregular intervale, extending 
over months or years, toa vital organism whose susceptibility 
no instrument can measure. A more or less parallel instance 
may be found in the administration of arsenic. Both the 
toxic and medicinal doses of this drug are well known, and 
the substance can be measured with accuracy ; but who will 
predict exactly the dose and time required to produce an 
arsenical neuritis? Accurately as you may measure the 
output of an X-ray tube through all the months or years, the 
` vital factor that actually determines the oncome of 
malignancy must still remain an unknown quantity. Here 
the last word must be—not measurement, but prevention. 


Electrical Manufac. IN the electrical business there are (1) 
toring and Contracting. manufacturers, (2) contractors, (3) manu- 
facturer-contractore, and (4) some who are neither one nor 
the other, yet a little bit of both. The National Association 
of Electrical Manufacturers gladly opens its arms to welcome 
any firm of standing which limits itself to manufacturing; 
the National Association of Electrical Contractors adopts a 


- gimilar attitude toward the contractor who is а con- 


tractor and nothing more. But an interesting question 
has arisen since these two associations have been at 
work, as to where those who fall under the third and 
fourth classifications ought to find а resting-place. "Those 
included in these two classes have something of a claim 


upon both associations, and yet the existence of the dual 


vocation, disqualifies them—*in the eyes of some at any rate 
—from membership in either. It has been said more than 
once that some of these are already on the rolls of 
membership of опе or the other, but this does 
not enable them to enjoy anything like a 
peaceful] existence, and measures have sometimes been 
hinted at for blue-pencilling those who are known to run 
with the hare and hunt with the hounds at the same time. 
In sdmitting original or new members, it was not possible, 
it seems, to draw this hard and fast line, but circumstances 
have apparently arisen since which incline some manu- 
facturers to put their foot down firmly for the ex- 
clusion of any and every member who is in any degree, 
however small, concerned in what we have come to 
regard as electrical contracting." The Contractors may be 
on the horns of the same dilemma for all that we know. 
But while we agree with those who contend that manu- 
facturing and contracting are very different interests, which 
may at times come into collision somewhat sharply, we can- 
not regard the propoeals to take extreme measures of the 
kind alluded to with equanimity, for we have our doubts as 
to their forming the best solution of the problem. It 
ig not inconceivable that one effect might be the 
formation of yet other associations, and a multiplication 
of these is not desirable; the establishment of a third 
association might lead to secessions from the existing bodies, 
of men who would be only too glad to belong to Class 8 if 
the practice received the measure of approbation which a 
third association might give toit. There are other difficulties 
in the way as well, but these we need not refer to, at any 
rate, at present. All we would like to add now is a 
question as to whether the two Associations could not re- 
arrange their rules in such a way that the offending brethren 
might have some, instead of all, of the advantages of member- 
ship? Say—membership without a vote! 
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TEST OF DIESEL ENGINE. 


On another page we print an abstract of a report of a recent 
test carried out upon a Diesel oil engine of 160 B. H. P., by 
Mr. W. H. Booth. 

The pattern of -Diesel engine hitherto made employed 
as а medium for spraying the fuel into the highly-com- 
pressed air charge, а further quantity of air compressed to 
48 or 50 atmospheres’ pressure by a small plunger pump. 
This pump drew its air supply from the main cylinder 
through an overflow valve, which allowed air compressed to 
about 30 atmospheres to eacape to the little pump for higher 
compression. The use of this air did not prove satisfac- 
tory in all respects, because some of the exhaust gases 
became mixed with the spraying air, and it has been decided to 
compress this air quite independently, for which purpose 
each cylinder of a two-cylinder engine drives an air pump. 
The pump driven by one cylinder has а diameter of 
200 mm., and the second stage pump on the other cylinder 
has a diameter of 70 mm., the pumps and intercooler being 
water-jacketed in series with the main jackets. The present 
tests, therefore, are distinct from previous tests of the Diesel 
engine, and in carrying out the results to a thermal balance, 
it has, of couree, been necessary properly to separate the 
indicated horse-power of the main cylinders into two portions 
—first, that due to direct oil combustion, and secondly, that 
due to the compressed air from the pump. Thus, in 
diagram 2 of heat balances, the line а, of calories in the 
LH.P. ig reduced by 12,000 calories to the line g, and 
similarly the calories due to air compression are subtracted 
from the jacket-water calories. 

This method is, of course, ап approximation only. It 
would have been interesting to know exactly how much 
of the heat of compression of the air-blast was carried 
off by the water jackets, and how much remained to go 
forward to the cylinder. It may also be doubted whether 
the plotted calories rejected at the jackets in Test 7 should 
not have been neglected, and the fair curve of jacket calories 
drawn through the plottings of tests Nos. 2, 3 and 6. Had 
this been done, the small missing quantity of heat for Test 6 
would have been accounted for readily by radiation loss, and 
the surplus of heat at the lower powers would remain to be 
explained by incorrectness of the water meter. 

It will be observed that an arbitrary addition bas been 
made to the specific beat of the exhaust gases. The addition 
is one-fourth of the normal specific heat taken at 0°25. This 
addition is made at the maximum observed temperature of 
441° C., and so on, in proportion down to nil at 50° C. 
These additions to the normal specific heat, if not absolutely 
accurate, are probably not far out, and will perhaps be 
accepted as reasonably correct, pending further information 
on the specific heats of gases at moderately high temperatures. 
It will be observed that the various heat balance lines or 
“curves” are, as with similar curves in steam engine 
analysis, of the straight line order. Similarly in diagram 1, 
the figures are set out for power in 1. H. P., B. H. P., and kilo- 
watts. The oil consumption as corrected for the deduction 
above explained is more probable than the very low figure 
found when such deduction is not made. 

The subtraction of the air effect also reduces the apparent 
thermal efficiency of the engine per I. H. P., but leaves it un- 
changed, of course, per useful horse-power; and it will be 
observed that the fuel consumption per B H.P.-hour only gets 
up to 4 lb. at two-thirds load, and is less than 0°6 Ib. even at 
one-third load. These figures were obtained with a long and 
crooked exhaust pipe. The report recommends that exhaust 
pipes shouldbe large, and should be cooled in order to reduce 
the work of pushing the exhaust gases into the atmosphere. 
It is very usual in gas engine work to claim an economy 
from the use of an erasé exhaust pipe. This economy can- 
not be very great, if, as stated in the report, the energy of 
movement of the exhaust gas is only about 170 calories per 
hour ; but the escape of the gases at high temperature, and, 
therefore, of large volume, represents a considerable duty done 
against the atmospheric pressure of 2,160 ]bs. per sq. ft., 
and if the rejected gas cannot b: commercially utilised 
in a second cylinder, it remains to be seen how far it 
will pay to cool it before it leaves the exhaust pipe in order 
to minimise the displacement of the atmosphere. 

D 
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As shown on the annexed indicator diagram from the 
engine tested, the pressure of release is about 2 atmospheres 
or 3 atmospheres absolute. There is not, tberefore, much 
opportunity for abstracting power from the gas. There are 
also difficulties in respect of a gas engine that are absent 
from а steam engine. 

There is а considerable minimum capacity of cylinder 
which would be full of exhaust gases at the back pressure, 
and if this were raised, as it would be by compounding, it is 
possible that the larger weight of exhaust gas left in the 


| Scale: 1 in. = 420 Ib. 
INDICATOB DIAdRAM FROM DIESEL Екотки. 


cylinder might diminish the efficiency of combustion of the 
fuel. Condensation to liquid being out of the question, the 
utilisation of the exhaust is not, perhaps, very alluring. 

It is obvious that, with accurately rated water meters, а 
better knowledge of the variations of the specific heat of gases 
with change of temperature would permit of very accurate 
heat balances being struck for internal combustion engines. 
It is not necessary that а meter should be accurate, во long 
as it is in good working order, and its rate or error is known. 
Calibration of flow to & measured tank at three or four 
different flows would fix this point. It is evident, however, 
that very serious errors in the heat balance will creep in if 
the oil is credited with all the heat found. The compressing 
pump jackets being in series with the main jackets, all the 
heat of compression must appear in the jacket water, the 
exhaust, or as work. 

It would be interesting to have this heat separated, so far 
as concerns the jackets, and it would algo be desirable to have 
diagrams from the pumps. Оп a first glance it would seem 
that the I. H.P. shown in the main cylinder should all be 
stated in calories, and credited to the oil. This is not 
correct, for a portion of the indicator diagram area is simply 
80 much work circulating round*and round between the 
pump and tbe main cylinder, and in testing such engines 
precautions must be taken that are not necessary with steam 
engines. 

Mr. Dugald Clerk lately pointed out how much more 
economical internal combustion engines would: be, did we 
. live in ап atmosphere of much greater density. In the 
Diesel engine this idea is carried out to the extent of 35 
atmospheres of initial compression, but the burning of the 
fuel in this dense atmosphere is spread over a definite interval 
of time,and does not materially, if at all, raise the pressure. 
It merely sustains the pressure during в certain fraction of 
the piston stroke, as shown by the annexed diagram. As 
there is no explosion, there is no vibration of the indicator 
spring, and diagrams are accurately drawn, and can be 
accurately measured. Does not the evenness of the diegram 
tend to disprove the lately revived contention that the waves 
in the lines of a diagram are due to gas pulsations? Itis more 
probable that they are due to piston inertia effects set up by 
the explosion of the charge. There is no sudden irregularity 
in any diagram from a Diesel engine we bave yet seen, and 
this certainly discredits the novel contention. At the same 
time it indicates an absence of shock in tbe working of the 
engine, which is borne out by the actual quiet easy running. 


PACKINGS FOR STEAM ENGINES. 


Ir Solomon had lived in the steam age he would probably 
have coupled steam packings with books, as articles the ого- 


duction of which has no limits. Anybody who is anybody 


in steam engineering has his ideas on the subject; many 
have patented such ideas; the fortunates among these have 


sold their patents for purposes of manufacture, and some few 
of the elect haye even found a market for their wares. It is 
neither an easy nor a grateful matter, therefore, to make а pro- 
nouncement ав to which “ packing " best fulfils modern re- 
quirements—the conditions of use vary very widely, and the 
mention of any specific make of packing will bring down 
upon us the hoet of inventors whose specialities are not named, 
with a cry of gratuitous advertisement. 

The essentials of a good packing are—that it shall not be 
damaged by water or oil, that it shall be flexible and besat- 
resisting, and that nothing in its composition shall injure the 
moving parts either by corrosion or abrasion. Sach pack- 
ings may be divided into two classes, the older type being 
the solid packing—that which entirely fills the stuffing box, 
and whose tightness is periodically adjusted by tightening 
down the gland—and the newer variety being the floating 
metallic packing, consisting usually of strips of eoft metal 
kept in contact with the moving rods by springs (aided 
possibly by steam pressure), and requiring very little adjust- 
ment after the initial setting until renewal of the strips has 
become necessary. | 

The primitive form of packing, used when low steam 
pressures and piston speede were the rule, was hemp yarn ` 
saturated with tallow. As the temperature of tbe steam in 
the cylinder was raised, however, this packing became 
obsolete, asbestos being substituted for the yarn on account 
of its heat-resisting qualities. For small boxes nothing is 
better than a packing of asbestos yarn steeped in cylinder 
oil. For larger stuffing boxes the asbestos is plaited into 
rope or braid form, being tben impregnated with a lubricant 
such as tallow. Powdered soapstone and graphite are 
among the substances added to the grease to give ** body " 
and maintain lubrication. | 

Asbestos yarn, being of a very soft nature, frays rather 
easily. In order to diminish this tendency, which became 
more pronounced as piston speeds became higher, white metal 
was added to the asbestos packing, either in the form of a 
central core, or as interwoven metallic strands. This has 
proved most satisfactory in practice, particularly under the 
striogent conditions of high piston speeds and superheated 
steam. 

It is to be noted that the performance of packing is often 
moet unfairly handicapped by improper treatment. The staff- 
ing-box should be of sufficient depth for the steam pressure 
tending to displace the packing. The size of packing eelected 
should fit the box correctly on being moderately tightened, 
without distortion. For example, if the distance between 
the rod and the bore of the box is five-eightbs of an inch, 
square packing of half-inch side should not be used, a8 
in flattening out the extra eighth undue distortion is’ 
produced. If anything, the loose packing should 
be slightly larger than the space it has to fill. 
In repacking a gland, it is too often the practice to put in 
an extra turn, long after the existing material bas been com- 
pressed into inflexibility, the attendant being satisfied when he 
has once more got room on his studs for further screwing 
down. Periodically, the staffing box should be cleared right 
out, and entirely repacked. The reward will be smoother 
running and less wear on the rod. Care should be taken 
that the packing for each riog is cut to proper length, £0 
that the ends just butt together, leaving no gap or over- 
lap. These joints should be also arranged to overlap, 
to avoid a through passage for the steam. Where the gland is 
Situated so that its packing does not receive a little of the 
cylinder oil, the life of the packing may. be somewhat 
increased by taking it ont carefully after a few months 
running, and soaking it thoroughly in hot cylinder oil, in order 
to arrest hardening. A very good form of packing, introduced 
of late vears, is ап asbestos yarn compounded with tallow and 
black-lead, and compressed into triangular section, such that 
when two such sections are placed together they form a 
square. When to superposed, the two wedge-shaped ropes 
are covered with a braiding of asbestos to keep them in 
shape. When turns of this packing are placed in the box 
and tightened down, the wedges slide over one another, 
filling the diametrical space between the rod and the 
stuffing-box wall with the least possible distortion, of the 
material. 

The newer development consists in the use of Babbitt or 
other soft metal whose flexibility and contact with the rod are 
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ensured by the pressure of springs. The packing is thus 
kept steam-tight without regard to the vibration of the rod, 
and ita effect on the rod is not to wear or score it, but to 
give it a high polish. The metal is usually made in the 
form of rings split along a diameter, and several of 
these rings are placed on the top of one another, the joints 
between the half-rings being staggered to prevent leakage 
of steam. The composition of the metal is slightly 
varied with the temperature of the steam, a superheat 
up to 700° F. being successfully resisted. It is usual 
to let the steam itself get behind the rings, thus assisting to 
maintain contact between the rings and the rod. When 
working ona vacuum, however, stronger springs are required 
in order to overcome the negative pressure produced. The 
pointe of а good metallic packing are, that it should follow 
perfectly any vibration of the rod without undue shearing or 
twisting strain being put on the springs ; that the recipro- 
cating motion of the rod shall not displace the rings (for 
this purpose buffer-springs are sometimes introduced at each 
end of the stuffing-box to keep the parts together) ; that the 
rod should touch nothing but the soft metal; that where 
lubrication from the cylinder is problematic, sufficient means 
to keep the rod and packing oiled are given: and that 
drainage of condensed steam is provided for. Where these 
conditions are satisfied, it is possible to run such a packing 
for four or five years without overbauling, and the only 
repairs necessary may be limited to the renewal of the soft 
metal parta when they are worn. The expense of such a 
packing is naturally greater than that of the solid packing, 
but for all sizes of the rod over 1 in., its introduction will be 
found to repay the initial extra expense. 


THE STERILISATION OF SEWAGE 
EFFLUENTS. 


Ir is somewhat surprising that most borough electrical 
engineers, in their search for a day load, have not included 
the local sewage works in their supply area. The supply of 
power for pumping might add another 1 or 14 per cent. to 
the load factor. In times of dry weather the heaviest flow 
of sewage is from 8 to 11 a.m., in some cases even one-half 
of the day’s flow comes during these three hours. If, there- 


fore, electric motors replaced the steam and gas engines at - 


present used, and adequate capacity were laid down capable 
of receiving the average storm water during the hours of the 
lighting load peak, the cost of pumping might be materi- 
ally reduced. 

More attention may possibly be given to the subject of 
the employment of electricity at sewage outfall works by 
reason of the revival of a decade-old system of sewage 
sterilisation. It is notorious that the average effluent from 
sewage works, even when chemically passable, is teeming 
with bacteria, no matter whether the effluent. comes from a 
septic tank filter of patented materials or from the land 
itself. Such bacteria find their way into the various water 
courses with consequences potential with grave danger to 
the community, as is repeatedly evidenced by the easily 
traceable pollution of. oyster beds. The various authorities 
answerable for the guarding of our sources of water supply 
bave regarded the sterilisation of sewage effluents as a gild- 
ing of refined gold, their mere aims being those of rendering 
these affluents chemically passable. In view of the growing 
knowledge of the evil consequences which are due to 
pathogenic organisme, such indifference becomes criminal if 
once it can be proved that absolute sterilisation can be 
effected at a reasonably cheap price. 


Recent experiments at Guildford, in which a liquid known 


as oxychloride,” was applied to various effluents, have been 
noticed in the columns or our contemporaries, of whom one 
goes во far as to hail these experiments as a ** new process. 
Bearing in mind what is known of the experiments of 
Hermite at Worthing, of Woolf at Danbury, Conn., U. S.A., 
und of the (recently wound up) Electrozone Co. at Maiden- 
head, of all adjectives, this short three-lettered one is most 
inapposite. Quoting from a pamphlet before us the oxy- 
chloride process for sewage purification consists of the 
electrical decomposition of salt and water or sea water in a 


+ 


specially designed electrolyser.” In other words, the electro- 
lytic conversion of a solution of sodium chloride into a 
solution of sodium hypochlorite. Very little is said in this 
pamphlet of the specially designed electrolyser, and what is 
zaid is not happily expressed. An electrical engineer reading 
the opening paragraph would be apt to estimate at a low 
value the intelligence of those carrying on the undertaking. 
He would read that “the electrolyser has a large superficial 
area of electrical surface which permits of the use of a high 
density of current, thereby securing economy of operation. 
The type of electrolyser which would be most useful for 
sewage works, has an electrical surface of 57:5 sq. ft. in one 
pole, carrying a current of 2,700 amperes at 5 volts, and as 
the quantity of hypochlorite is dependent проп the amperes 
only, the economy of the machine is at once apparent.” 
Having read such an erudite exposition of the subject, most 
electrical engineers would be inclined to dismiss the rest of 
the pamphlet as involving a waste of time if read. Yet such 
an omission would involve the passing over of an outline of 
the very interesting research which Dr. Rideal conducted, a 
research described in succinct scientific phraseology. The 
following excerpts will well bear quotation :— 

* Тһе teats were carried out with raw sewage, septic tank 
effluents from primary, secondary and tertiary filters to 
estimate the efficiency of the solution in removing— 

“1. Putrefactive organisms, 

*9. Sewage organisms, which are comparable in origin 
and vitality with those which cause typhoid fever and 
cholera. | 

They were also directed to secure such freedom of the 
effluent from suspended solid material as would prevent the 
formation of mud banks, and from organic matter in solution, 
as to render it impossible to become putrid when subsequently 
mixed with river water. 

“To obtain a degree of purity from bacteria equal to 
or better than that generally allowed for drinking waters 
was not found to be a difficult matter, even with the strong 
Bewages met with at Guildford. When an effluent comes up 
to the recognised standards of purification, such ав is obtained 
after land treatment or secondary filtration in bacteria beds, 
$1 gallons of oxychloride per 1,000 gallons of effluent is 
sufficient to reduce the bacillus coli—a bacillus present in all 
sewages, and allied to the typhoid bacillus—from 100,000 
per cubic centimetre before treatment, so that none could be 
found in a cubic centimetre after one hour's treatment. 
The total ‘number of organisms was reduced from over 
900,000 to 450 in lees than two hours. 

* With a tertiary effluent, 1} gallons per 1,000 was 
sufficient to reduce the coli from over 1,000 per cubic 
centimetre. The spores of the bacillus enteritidis sporogenes, 
which are much more resistant than bacilli themselves, were 
reduced in the same time from over 100 per cubic centimetre 
to less than 10. 

* With a primary effluent 72 gallons per 1,000 reduced 
coli and the enteritidis spores from over 100,000 and 100 
respectively, so that none could be found in 1 cb. centi- 
metre in 1 hour 20 minutes after beginning treatment. 

* In a septic effluent 15 gal. per 1,000 reduced the coli 
in 1j hours, so that they could not be found in 4 cb. 
centimetres, and the enteritidis spores to less thar 10 per 
cb. .centimetre. 

“In а raw sewage, 181 gal. per 1,000 reduced the coli 
from over 1,000,000, so that none were found in 1 cb. 
centimetre, and the enteritidis spores from over 1,000 to less 
than 10 in 5 houra, and the total number of organisms from 
23,200,000 to 540. | 

* Generally, it would be considerably more advantageous 
to deal with the sewage after it bas undergone preliminary 
treatment in a septic tank. The solid matters would be in 
a finer state of sub-division, and therefore the action of the 
solution would be more complete, and the organic matter 
would be carried a stege further in its purification. In 
places where septic tank treatment is at present impossible, 
owing to the offence caused by the effluent, closed septic 
tanks could be employed of somewhat smaller dimensions 
than at present are found necessary, and the oxychloride 
could be added in a covered carrier as the effluent passed out 
to the land, with a certainty of removing all objectionable 
smell. 

“ In those cases in which complete bacterial installations, 


184 


THE ELECTRICAL REVIEW. [vol 55. No. 1,406, Моукмвка 4, 1904. 


including filters, or land treatment adequate for the needs 
of the town, have already been provided, it would still be 
desirable for the final effluent to be subjected to the small 
dosage of oxychloride of about 14 gal. per 1,000 in order 
to ensure, in addition to the chemical purification at present 
produced, the absence of pathogenic organisms.” 

All this is of great interest. Very little of it is new. 
Hermite and Woolf and their successors demonstrated 
time and again that electrolytically produced sodium 
hypochlorite would sterilise anything from river water up to 
crude sewage. 

Quoting from a six-year old report of Prof. Henry 
Robinson’s, dealing with the electrozone process as then 
worked at Maidenhead, we find that ** the amount of avail- 
able chlorine in the electrozone (as indicated by the 
arsenious acid test) necessary to sterilise the tank effluent, 
or the filtered effluent, was only about one-fifth of a grain 
per gallon of effluent. This is а very remarkable result, 
inasmuch as it had been previously estimated that a very 
much larger quantity would be required, but these experi- 
ments have enabled accurate data to be obtained of great 
practical interest and value. 

“The addition of this extremely small quantity of 
chlorine succeeds in destroying practically all the bacteria, 
only one in 100,000, or even less, being found in the effluent 
after а few minutes’ contact with electrozone. In other 
words, out of every million bacteria in the sewage, only 10 
survive the treatment, and the resulting effluent contains 
less bacteria than most of the best water supplies to large 
towns." ; 

The late Prof. A. A. Kanthack (then occupying the chair 
of Pathology at Cambridge) also reported :— 

* Electrozone, by virtue of its chlorine, is capable of 
reducing the number of organisms of a sewage tank effluent. 
whether filtered or unfiltered, in a remarkable manner, if 
used in such a way that free chlorine is present at the 
outfall. 

`“ Electrozone does not affect the albuminoid matter (and 
ammonia) in sewage effluent. | 

^ In the absence of organic matter, no donbt it requires 
less chlorine to destroy the bacteria tban when the organic 
matter i8 present. 

„The electrozone treatment is well adapted to preserve 
oyster beds from sewage contamination, because all that is 
necessary is to electrozonise the strained or clarified tank 
effluent before discharging it into sea water, which will 
readily deal with the organic matter in solution. 

« There can be no doubt that, when combined with 
a treatment which will reduce the albuminoid and 
putrescible matter to a low limit, electrozone will produce 
an almost ideal efflaent, against which neither the chemist 
nor tbe bacteriologist can raise any objection.” 

It may also be mentioned that these experiments proved 
that the application. of electrozone, in the proportion of 
1 grain of chlorine to 4 gallons of the tank efflnent, or to 
5 gallons of filtered effluent, allowing a period of contact 
of about five minutes before discharging to the stream, 
may be relied upon to reduce the number of bacteria to 
10 or 50 per cubic centimetre from any number—even 
millions—that may be in the sewage. No pathogenic 
organisms were found in any of the numerous samples of 
treated efflaent. 

The various forerunners of the Oxychloride Co. have at 
present no works in operation in this country. Quite apart 
from their chief obstacle—the supine apathy of local 
authorities to the necessity for sterilising an eflluent—sundry 
electro-chemical difficulties needed to be overcome. The dis- 
integration of anodes, poor electro-chemical efficiencies, pro- 
duction of unstable solutions, have all combined to prevent 
the extensive application of sodium hypochlorite for sewage 
treatment. 

We do not regard the electro-chemical difficulties as any 
longer an obstacle. The success in Germany of various 
ele ctrolysers which have been employed in the production 
of hypochlorite solutions for textile bleaching, convinces us 
of the removal of these. Ав to whether the electrolyser 
uscd by the Oxychloride Co. is more or less efficient than 
the best German apparatus, we cannot say. On the question 
of cost of operation, the pamphlet in our hands says 
nothing. While reference is made to various effluents 


requiring varying quantities of oxychloride, the strength of 
available chlorine present is nowhere stated. The electro- 
chemical efficiency of the electrolyser, and the quantity of 
salt used per kilogramme of free chlorine produced, are not 
alluded to. It is to be assumed that those directing the new 
enterprise are satisfied that in these aud other instances their 
process is in no whit inferior to those of their predecessors. 

The Maidenhead experiments (which were apparently on 
а larger scale than those carried on at Guildford) were such 
аз to lead Prof. Robinson to estimate that the capital outlay 
on electrozone plant for towns of from 100,000 to 500,000 
inhabitants would only be from about 1s. 6d. to 28. per head, 
whilst the annual working expenses (including ample allow- 
ance for maintenance and depreciation) would only amount to 
from 4d. to 5d. per head. The capital cost of the bacterial 
beds and of their accessories would amount to about 4s. 6d. 
per head, whilst the working expenses would not amount to 
more than about 1Jd. per head per annum. The total 
capital cost of the combined bacterial and electrozone 
works would, therefore, vary from 68. to 68. 6d. per head, 
and the combined annual expenses would vary from 54d. to 
64d. per head. 

We await with interest estimates of the cost of application 
of oxychloride to the sterilisation of the effluents of large 
inland towns. If the cost be not too high, the new London 
Water Board could hardly effect a better insurance premium 
than by paying to local authorities within the area from 
which London draws its water, say, half the extra coat of 
sterilising effluents at present accepted by the Thames Con- 
servancy as chemically fitted to enter the Thames or its 
tributaries, 


TEST OF 160-B.H.P. DIESEL ENGINE AT 
GHENT. 


THIS test was carried out on August 30th and 31st by Mr. W. H. Booth, 
at the works of Metsrs. Carels Frètes. The engine was of a new type 
with separate two-stage blast-air compression pumps driven off the 
engine itself by levers. The chief particulars are as follows :— 
Number of cylinders, 2; diameter, 415 mm.; stroke, 600 mm.; first 
stage air compressor, diameter 200 mm.; secood stage, 70 mm.; 
stroke, each 230 mm.; revolutions per minute, 160. 

Teits 1 and 2 were made with a Prony brake, tests 3 to 7 by 
means of a dynamo driven by а belt from the line shaft. For 
testa 6 and 7 an air compressor was also driven. 

In the older form of engine one small compression pump draws 
air from the main cylinder, more or less impure, and compresses this 
from about 35 to 50 atmospheres In this new engine the first 


stage pump compresses pure air into an intercooler at five , 


atmospheres. The separated water condensed out in the tubular 
cooler is drained off by a pet cock, and the air is compressed by the 
eecond-stage pump to about 50 atmospheres, and is then employed 
to atomise the fuel oil into the power cylinders. All the work of 
air compression reappears either as heat in the jacket, or as work 
in the power cylinders, except such as disappears in friction of 
bearings, &c. 

Rankine's index to the adiabatic curve of compression being 
1:408, the formula for foot-pounds of energy in compressing and 
delivering the air at 70? F. (= 580° abs) to a pressure of 50 
atmospheres is:— 

*408 


х (so 8. = 1) 


= 12,788 calories per hour for the whole of the pump sir. 


_ 5315 x 530 x 1,408 


The pump cylinders and intercooler are both water jacketed, but 
the speed is high, and the air is dried after the firet stage, and 
12,000 calories are assumed to go into the water jacket either at the 
pumps or from the power cylinders. The same figure is assumed 
for the indicated horse-power shown by the diagrams, and due io 
this supply of compressed air, the effect of which is to raise the 
mean preseure of the diagrams, and perform the work of con- 
pression. These 12,000 calories of energy simply move round in & 
cycle, theoretically closed, but actually open to the extent of 
friction losses. 

On the accompanying diagrams, actual observations are plotted, 
and the figures entered 10 the schedule. The curves are “ faired, 
and corrected where necessary, for the air pump effects, and the 
final results are also given for the chief items. 

The idle load measured by the diagrams is 74°50 н.р. This 
number subtracted from the I.H.P. gives the B H P. at each test. The 
figures found are given in the table and diagram No. 1. It will be 
noticed that the weight of oll per LH.P.-hour varies from about 
0 25 10. at small loads up to 0:33 at high loads. 
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The idle н.р. is also high as compared with previous tests on the 
old type, but part of this is due to a very long and small exhaust 
pipe. Then the real I. H. . is to be reduced by 19, which is the 
equivalent of the 12,000 calories above mentioned. In place 
of the abnormally high thermal efficiency from 50 per cent. at low 
loads, all the thermal efficiencies are brought more nearly into line 
at about 39 to 44 per cent. 

On this point it should be noted that all the calculations assume 
the high calorific capacity of 19,300 B. Th. U. per Ib. of oil. Any 
thermal efficiencies herein stated are, therefore, probably lower than 
the truth. 

In diagram 1 the idle т.н.Р. is shown on the line тя. The 
equivalent in kilowatts is 55, as per line c р, while the kilowatts 
absorbed by the engine, the shafting, three belts and the dynamo 
excited are 67 as per line z y. 

The kilowatts generated by the dynamo are shown py the line 
к т, measured off base х у. Obviously this line should coincide with 
the line for indicated kilowatts measured from base AB. This it 
does very closely, except for loads 6 and 7, and the difference at 
these loads is made up of the power consumed by the belt-driven 
Ingersoll air compressor put to work to make up the load. This 
machine absorbed 24 xw. on load 6 when compressing heavily, and 
13 xw. on load 7 at light compression. | 

The vertical line в в is a scale of horse-powers, so that the 
ordinates through the test numbers on the base 4 B cut the diagonal 
a B at points which give the heat energy of the oil in horse-power. 
Calling these heights = 100, the vertical ordinate at each test to the 
horse-power curve is the percentage of efficiency. 

Line v v is the plotted curve of observed 1 m.P. Subtracting the 
air effect — 19, gives the line v v, and the fair curve through this is 
Ww w. 

On diagram No. 4 are plotted the pounds of oil per H. P.-hour. 


THERMAL RESULTS. 


These are plotted on diagram No. 2. The friction load = 47,087 
calories per hour, is drawn to line o р. The total calories in 40 kg. 
of oilare measured on the vertical scale to & — 428,889 calories. 
The diagonal A в therefore, cuts the test ordinates at the total heat 
supply, and the curves show the calories utilised. 

The curve d is the 
calories turned into power 
as measured by the indi- 
cator diagrams. The allow- 
ance of 12,000 calories for 
air effect being substituted 
from the “faired” curve 
о, gives the corrected 
carve 9. Thus, for test 4, 
there are 94,470 calories re- 
presenting 40 per cent. of 
the total calories. 

From the line g as a 
base are set off the calories 
given to the jacket water. 
The various tests give the 
plotted curve o. Parallel 
to this, and 12,000 calories 
below it, as the allowance 
for the heat generated in 
air compression, is the 
curve of jacket heat due 
to the oil combustion. : The 
“faired” curve through 


Scale o! l kl. P. 100 1 thermal efficiency 
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DrAGBAM 1. 


these poiuts is o, and is the base on which are set off the plot- 
tings of the heat rejected at the exhaust pipe. 

In calculating this heat, probably an excessive amount, 95 per 
cent. of the joint capacity of the power cylinders and the first 
stage air pump, has been taken, and to this amount for each test 


has been added 1°95 units of air for each unit of oil as a correction 
for the oil products mass and specific heat. 


The cooling of the exhaust gases due to the expansion of the air 
blast, assumed to enter the cylinder cold, is neglected. 


DIAGRAMS 2, 3 AND 4. 


The sum multiplied by the rise in temperature and by the 
standard specific heat at ordinary temperature = 0°26, gives the 
calories plotted at curve v w. : 

At the foot of the diagram the line ¢ s, which measures 25 at test 
6, is а percentage scale. This 25 per cent. at test 6 is an assumed 
addition to the normal specific heat of 0°25, making 0:3125 as the 
mean specific heat of the products of combustion at the temperatare 


Е of 441° С. of this test. 


As the exhaust temperature is singularly coincident with the oil 
used per hour, the ordinates to t s give an additive percentage at 
all the other tests proportionate to the temperature. 

This percentage is added above the line v w, and gives curve о t, 
which ought to coincide with the total calories line 4 в. At low 
loads there ís too much heat, and there is heat missing at the higher 
loads. The missing heat may be partly due to radiation losses, 
which, of course, would raise the curve all along, and add to the 
excess at low loads. The slight discrepancy is probably due to the 
fact that the water meter reads high at low flows. 

The Ін P. has been reduced by 19 as explained, yet the oil con- 
sumption is only 0:28 to 0'33 lbs. per H.P.-hour on the corrected 
curves. 

Per BHP.hour it varies from 0°69 Ib. at low loads to 0:449 at 
high load, and the в.н.р. is reduced somewhat by а warm bearing, 
and by the exhaust pipe throttling. 

No allowance has been made for the heat equivalent of the 
velocity of the exhaust gases, but a rough calculation shows this to 
be about 170 calories. At high powers the displacement work of the 
hot gas above the entry of the same cold represents a latge duty, 
and points to the advantage of а large and long cooled exhaust pipe. 

There is probably an increase of back pressure at high loads of 
about 10 per ceat. of the load above the same effect at low loads, 
and this corresponds with the increased oil consumption per 
LH.P-hour, which is 10 per cent. greater at high loads (see 
schedule of figures). An economy should result from a large, long, 
flared-out and cooled exhaust pipe. In the present test the exhaust 
pipe was small and long, and added to the oil consumption. 

In support of this point, it may be pointed out that about 1,100 
kilogrammes = 2,420 lbs. of air are delivered every hour. This is 
equal to 31,500 cb. ft. at ordinary temperatare, and to about 
73,500 f; at the temperature of test No. 6. The difference, 
42,500 ft., is pushed into the atmosphere, and though not easily seen 
on small scale diagrams, the work is there just as it is on а steam or 
gas engine, and can be recovered by cooling the exhaust pipe. 

It is not possible to discover exhaust differences with springs 
which read only 1mm. to the atmosphere, for all the effects re 
to will take place in the breadth of the line drawn by a blunted 
point. A few of the mean temperatures, &c., are given below :— 


CoonLmG WaATER.—lNiTIAL TEMPEBATUBH, 23° C. 


Test iu "T 1 b 3 6 
- Litres ... j 1,270 1,156 2,340 2,652 
Temperature °C. 54:120" 47°85° 52:875" 54 062 
ExHAUST Gasms.— WziGHT m KILOS. 
Weight... eos 4. 1,065 1,073 1,091 1,103 
Rise of temperature. 195 22 253 0° 3340* 4000* 
Bpecific heat ... 2590 2686 2930 8187 
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Number of test | eee oes ove eee bee eee T eee eee 1 5 
Approximate proportion of full в.н.р. ... ie. "ch 885 «85 i à 
Indicated horse-power on diagrams _... vis Vis sia a TR 114:55 145 34 
Indicated horse-power engine unbelted... ses гд бз уз РА ; 7445 7445 
Brake horse-power... Pss ies 928 -— я aes ia “a s 40°10 70 89 
Fuel oil per hour - iis t ess m a -— pounds 28:65 38 57 

„ » indicated horse-power-hour ae sae ass - T 0 2562 0:2691 

" „ brake horse-power-hour ... ES н asi - " 0714 0:545 
Calories in indicated horse-power = indicated horse-power x 632:3 apparent 72,416 91,900 
Ratio work to total calories in oil - sd бэй. EM ‘ee per cent. 51°95 48°98 
Indicated horse- power sae n iS sie ЮЕ a к^ a 118 144 
Oil indicated horse-power, previous line less 19 І. н.р. = true indicated horse-power 97 125 
Brake horse-power "s ТР T "E TT u ae - Ре 41`55 69°55 
Ratio of brake to true indicated horse-power = mech. efficiency per cent, 88 43 55°6 
Oil per corrected indicated horse-power-hour ... Те YT x pounds 0:2953 0:3086 

»" „ brake horse-power-hour dei "ni Lis ji 5 0:6904 0:5550 
Thermal efficiency on indicated horse-power ... ER ess true per cent. 44:0 42°12 

" б brake horse-power PR 7 ree Т i 18:85 23 44 
Total heat supplied per hour in oil 5 ssi “ee та T^ js 8 139,400 187,650 
Calories per hour in jackets Я is "m urs ке T n 39,532 55,911 

» " „ exhaust sp. ht. const. 0:25 us m vis 51,500 68,000 
Ratio jacket to total calories А ET per cent. 28:36 29:80 

ii 36:94 36°25 
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The I. H. p. of the unloaded engine will, of course, be reduced with 
cooling of the bearings, bat will not visibly be brought down to the 
same as the old type of engine, because the improved compressing 
system, as explained, shows itself in raising the І. н.р. above what 
is being generated by the oil, and, so far as the compressed air is 
cooled more than in the old engine, so will there be some power lost. 
But the new system is distinctly better fhan the old system, which 
introduced some of the products of combustion into the small air 
pump, already sufficiently heated by its own compresaion. 

The new governor, direct connected to the fuel plunger, is 
practically perfect in action. No apparent change of speed fol- 
lowed on the cutting out of the full load instantly on the switch- 
board. In other details and convenience of handling the new 
pattern is also considerably improved, while the addition of a 
есе has added safety and considerably facilitated the taking 
of the tests. 


A cylinder cover was removed after the test, and everything was . 


clean, in good order, and free from dirt or carbon deposit. 

16 ought, perhaps, to be added that in previous tests of the 
Diesel engine no allowance has been made for the air effect, and 
therefore the records of such. tests are not strictly comparable with 
those now presented. 

With the good working conditions indicated, thie engine will pro- 
bably show a thermal efficiency of not leas than 31 per cent. on the 
B.H.P. at full loads. M 


LEGAL. 


AfTORNEY-GENERAL AND THE WILLESDEN 
Unsan Disraior Counoit v. Тик MaTBROPOLITAN ÉLROTARI1C 
BuPPLY Co., Lrp. 


Im the Chancery Division of the High Court of Justice on 
Thursday last week, Mr. Justice Farwell had opened before him an 
action by the Attorney-General and the Willesden Urban District 
Council against the Metropolitan Electric Supply Co., Ltd. 
Plaintiffs claimed a declaration that the defendants were aot 
entitled to supply to any person, company or Corporation, electrical 
energy for consumption or use within the Urban District of 
Willesden otherwise than under the authority of Parliament or 
under a licence granted by the Board of Trade under the Electric 


Lighting Acts of 1882 and 1888. Plaintiffs further claimed a | 


declaration that the company were not entitled to use any of their 
cables or wires, or any mains or cables conneoted therewith, for the 
transmission of electric current or electrical energy from their 
works on the lands at Willesden and Acton otherwise than to the 
several distributing stations of the company in their Paddington, 
Marylebone and Mid-London aress, defined by the several pro- 
visional orders in the Metropolitan Electric Supply Co.'s Act., 1898, 
and the area in St. Martin-in-the-Fields and the neighbourhood 
defined by the Metropolitan Electrio Lighting Act, 1889, or to use 
the generating station on the lands otherwise tban for the purpose 
of supplying areas or districts over which the company had on 
August 12th, 1898, powere of supply, or over which they may there- 
after have such powers under any special Act or provisional order. 
An injunction to restrain the defendants from acting otherwise than 
in accordance with these regulations was also asked for. In their 
statements of claim, plaintiffs pointed out that the Metropolitan 
кн Lighting Act, 1889, among other provisions, enacted the 
ollowing :— 


The undertakers for the purpose of this Act are the Metropolitan Electric 


. Bupply Co., Ltd. 


, 
Subject to the provisions of this Act, the area of supply shall be the whole of 
the area included in the first schedule. 

The undertakers shall not at any time after the passing of this Act supply 
energy or (except for the purposes of this Act) erect or lay down any electric 
lines or works beyond the area of supply otherwise than under the authority of 
5 or under a licence granted by the Board of Trade under the 
princ ot. 

Provided that where the undertakers were on May 90th, 1889, supplying or 
under any binding agreement to supply energy to any premises beyond the area 
of supply, they шоу or nue to snpply or supply energy to such premises antil 
September 29th, 1890. 

All electrio lines or works used by the undertakers under the provisions 
of this section for the purpose of supplying energy beyond the area of supply, 
and situate in, over, or across any street or public place, may, and shall, unless 
sold or transferred to some body or person authorised to supply energy in the 
place where such electric lines and works are situate be removed by the under- 
takers within six months after the expiration of the period during which they 
are by this section authorised to supply energy by means of such eleotric lines 
or works. If the undertakers fail to remove any such electric lines or works 
within the period of six months, they shall be liable to a penalty not exceeding 
£20 for each offence, and any Court of summary jurisdiction on complaint 
made may make an order authorising the removal of any such electric line or 
work by such persons and on such terms as they may think fit, 


The area of supply described in the first schedule to the Metro- 
politan Electric Lighting Act, 1889, plaintiffs submitted, did not, in 
fact, comprise the Willesden Urban District Oouncil. Each of the sub- 
sequent Acts of Parliament and provisional orders relating to the 
defendants and conferring on them powers of supply in certain 
areas, contained provisions substantially similar to those quoted. 


` By the Metropolitan Electric Supply Co. Act, 1898, the defendants 


were empowered to establish and erect upon lands in the parishes of 
Willesden and Acton a station for generating electrical energy for 
the purpose of increasing the facilities for production of electrical 
energy for supply within the areas of supply of the defendants, 
none of which, plaintiffs asserted, included the Willesden Urban 
саи or any part of it. It was, among other provisions, enacted 
as follows :— 


It shall be lawful for the company to hold and use as a station for ерее 
electric current ог electrical energy, certain lands recently acquired by them 
in the parishes of Willesden and Acton, namely, lands bounded on the south or 
south-west by the Grand Junction Canal, on the north-west by Acton Lane, on 
the north by the London and North-Western Railway, and on the east by the 
Midland and South-Western Junction Railway, and to establish and work on 
those Jands plant for 5 electrical energy, and for other purposes inci- 
dental to or connected with their undertaking or business. 

It shall be lawful for the company to use ару of their cables or wires, and any 
mains or cables connected therewith for the transmission of electric current or 
electrical energy from their works on the said lands at Willesden and Acton to 
the several distributing stations of the company in their Paddington, Maryle- 
bor e and mid-London areas defined by the several provisional orders mentioned, 
and the area in 8t. Martin's-in-the-Fields and the neighbourhood defined by the 
Metropolitan Electric Lighting Act, 1889, and to use the generating station on 
the said lands for the purpose of supplying electric current or electrical energy 
within the several areas or districts over which the company have now powers 
of supply, or over which they may hereafter haye such powers under any al 
Act or provisional order. 


The defendants subsequently obtained power under the Metro- 
politan Electric Supply Co. Act, 1901, to lay down a duplicate main, 
and it was enacted— 

“The company for the purpose of supplying electrical energy from 
their station and works at Willesden, to any stations and sub- 
stations from time to time in operation for use in any part of their 
limits of supply may lay a second and additional set of mains 
(called the second system), comprising such conduits, cables, wires, 
pipes, and tubes, as they may find necessary or expedient to provide 
for the passage of electrical energy from their station and works to 
and throngh any parts of their limita of supply, together with all 
such apparatus, works, or appliances, as they may find necessary or 
expedient for the convenient use, repair, or protection of such 
cables, wires, pipes, tubes, and works, and may from time to time 
maintain, use, repair, remove, renew, and alter the same."  . 

The defendant company, according to plaintiffs’ submission, had 
not at the date of the passing of the Metropolitan Electric Supply 
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Co. Act, 1898, and the Metropolitan Electric Supply Co. Act, 1901, 


and had not now any power under the authority of Parliament, 
or under а license granted by the Board of Trade 
under the Electric Lighting Acts, 1882 and 1888, or 
otherwise to supply electrical energy in the Willesden district. 
Within the Willesden Urban ‘District are situated the Brent rail - 
way sidings belonging to the London and North-Western Railway 
Co., and plaintiffs snbmitted that these sidings are outside all the 
authorised areas cf supply of the defendants. Since December, 
1903, plaintiffs asserted the defendants had been supplying the rail- 
way company with electrical energy for lighting or other purposes 
atthe Brent sidingr, tbrough a main cable or other means of trans- 
míssion, from the generating station on the lands in Willesden and 
Acton, and the cable or main passed through the urban district of 
Willesden. Defendant company refused to discontinue such supply, 
notwithstanding that the Council bad on several occasions requested 
them to do so. Buch supply, plaintiffs submitted, was a violation 
of the statutory prohibition contained in the Acts and provisional 
orders referred tc, and was illegal, as the company had no powers 
authorising them to supply energy in the urban district. The 
Council had offered to supply electrical energy to the Brent sidings, 
but the London and Nortn-Western Railway Oo. declined to cease 
to take the supply from the defendants until it was decided 
whether the defendants were entitled to afford them such supply. 

In their defence, the Metropolitan Electric Supply Oo., Ltd, 
stated that under their memorandum of association they had full 
and unrestricted powers of acquiring land, erecting electric worke, 
and producing and supplying electric energy. Such powers are 
aided in particular districts by ancillary statutory facilities 
conferred by various Acts and provisional orders, but are not 
dependent thereon. Defendants further submitted that the Metro- 
politan Electric Lighting Act, 1889, and the other Acts of Parlia- 
ment and provisional orders referred to by the plaintiffe, formed 
part of a large number of Acts of Parliament and provisional orders 
which were passed in or about 1889, in pursuance of the recom- 
mendations contained in a report made on May 9th, 1889, by Major 
Marindin to the Board of Trade. The true intention and effect of 
the Acts and provisional orders were and are to give in specified 
districts within the metropolis, statutory facilities for supplying 
electric energy to various undertakers within such districts, and to 
prevent such undertakers from using the special statutory facilities 
in their own districts to enable them to compete with the 
similar undertakings created in adjoining districts under similar 
statutory facilities, but were nct, and are not to limit the general 
powers of the defendants in the carrying on of their general 
business. If (which the defendants did not admit) they were but 
for the Acts prohibited from supplying electric energy from their 
lands at Willesden otherwise than in connection with the under- 
takings for which the defendants had special statutory facilities, 
the Acte operated to remove or qualify such prohibition. The 
arrangements between the defendants and the London and North- 
Western Railway Co. for the supply of electric energy had, through- 
ont, provided that such supply should be given on the works of the 
defendants at Willesden, and not beyond. It appeared, however, 
to have been arranged between the engineers of the parties in view 
of the existing condition of the defendants’ building operations, and 
without specific authority that the defendants’ cable should Le 
carried a few yards beyond their works, and the meter placed in 
the signal box of the railway company nearest to the Willesden 
works. The defendants intended on the completion of their 
building operations to remove the meter to, and to give 
the supply on, the boundary of their works, and not beyond. 
In any case, the supply had not involved, and would not 
involve, the crossing of any public or private roads, or ару trespass 
on the lands, or any interference with the rights of any person or 
corporation. Accordingly, defendants submitted that the plaintiffs 
had no right of action. 

Mr. Upjohn, K.C., and Mr. J. W. Greig, instructed by Mr. W. G. 
Greig, appeared for the plaintiffs, and Mr. Cripps, K. C., M. P., 
Mr. Jenkins, K. O., and Mr. Sergeant, instructed by Messrs. Barlow 
and Barlow, for the defendants. 

Mr. UroRN, K. C., in opening the case, said the plaintiffs claimed 
an injunction to prevent the defendant company doing certain acts 
in direct and flagrant violation of prohibitions contained in a special 
Act of Parliament and in three provisional orders confirmed by Act 
of Parliament. Proceeding, the learned counsel gave particulars of 
the four undertakings of the defendant company. Under the Act 
of 1589, the defendant company supplied the dictrict round Charing 
Cross and Whitehall and Pall Mall, being a large part of the parieh 
of St. Martins-in-the-Fields. Under one of the two orders of the 
same year, they supplied the mid-London district, which included 
Bt. Gilee, Holborn, and the Strand. The other district under the 
second provisional order was the West London district. The third 
provisional order of 1890 made defendants undertakers in Padding- 
ton. These were the four districts as to which defendants bad 
undoubtedly 'statutory powers to supply. The Act of 1898 was 
passed under these circumstances : In the crowded parts of London, 
which were their statutory areas of supply, it was found, to use 
the language of the preamble of the Act, practically impossible 
for them to establish а sufficiently large generating station. 
They, therefore, went outside their statutory areas altogether. 
They wentinto the district of the Council. which was co-plaintiff 
with the Attorney-Gereral. They went to Willesden and bought 
а fairly large piece of land adjoining the London and North- 
Western Railway. They could do that without powers. Having 
bought that they were unable to use it as a generating station to 
supply their statutory districts, because they wanted statutory 
powers to get from Willesden into districts in the centre of London. 
So the Act of 1888 was passed, which empowered them to establish 
а generating station on that piece of land, and for the purpose of 


supplying their distributing stations in each area, they were also 
empowered to lay down connections from the generating stations 
at Willesden. In 1901, desiring to alter their system to 
some extent, the Board of Trade—as a condition of allow- 
ing: them to alter the system—required that there should be 
a second main from their generating station to the statutory areas. 
The Board required that that second main should go from a 
different station to the different area-, so they had to go to 
Parliament for power to lay that second main. Thev simply 
enabled the company to occupy the land and worke at Willesden 
for the purpose of supplying their statutory areas in the heart of 
the great city. What the Attorney-General said, was this: They 
were admittedly giving a supply of electrical energy to the London 
and North-Western Railway Co. whose land adjoined the land 
belonging to the company at Willesden. It was immaterial 
whether it was given on the land of the railway company, or 
the land of the defendant company, becauee they said that 
to give any supply was forbidden. The learned counsel went 
on to say that the matter was a very important one, as Sec. 5 
of the Act prohibited the defendants at any time after the 
passing of the Act from supplying electrical energy except for the 
purposes of the Act, and said that they should not for the purposes 


` of the Act, erect or lay down electrical mains or works beyond the 


area of supply otherwise than under the authority of Parliament or 
under the license of the Board of Trade under the particular Act. 
That prohibition was contained also in each of the three provisional 
orders under which they were carrying on their other statutory 
undertakings. The importance of it was that this prohibition was 
invented by some expert adviser by the Board of Trade soon after 
the passing of the Electric Lighting Act of 1882, when the Board. of 
Trade had to consider how to frame their licenses under that Act. 
Until the year 1899 this prohibition was inserted in every pro- 
visional order which was granted to a limited company or an 
individual, but it was not inserted in any provisional order granted 
to a lccal authority. He thought the object of that was this: The 
Boaid of Trade nquired into the constitution of the company that 
wanted the order, and when they had ascertained that the particular 
limited company on whom they were going to grant the provisional 
order had got sufficient means for the purpose required, they 
inserted the prohibition that the provisional order should not be 
held for any other sources. His Lordship would find that. very 
serious obligations were imposed on the Willesden authority; and 
if the defendant company were held to be in a position to supply 
the London and North-Western Railway Co., on whom the Willesden 
authority looked as their largest customer, it was very serious. If 
the defendants’ contention was right, they might supply all the 
stations between Euston and Carlisle. Therefore the matter was 
of great importance, not only to the plaintiff authority, bat also 
to many public bodies not parties to this action. The hearing was 
adjourned. | 


On Friday Mr. Свіррв, K. O., for the defendants, submitted that 
they were under their memorandum of association a company with 
unlimited powers of supplying electrical energy. Their private Aot 
and provisional orders gave the company special powers, and put 
them under special disabilities in certain districts. The prohibition 
was not a general one preventing them from exercising their general 
powers. It meant that the company, as undertakers under the 
special Act or order should not raid neighbouring districts апа 
compete with other companies. Undertakers,“ he submitted, 
meant undertakes under the Act and exercising the powers con- 
ferred by the Act, and not the company with its general powers of 
supply. In the alternative, Sec. 2 of the Act of 1898 was quite 
general, and conferred upon the company the power of supplying 
electricity in Willesden. | 

At the conclusion of the arguments, his Logpsurp delivered judge- 
ment. He said that in this action the Attorney-General maintained 
that the defendants were contravening the prohibition contained in 
an Act of Parliament, and sought an injunction to restrain them. 
The question which had to be decided turned upon the construction 
of two Acts of Parliament. The defendants had at the present 
time three statutory areas of supply in the County of London, their 
powers having been conferred by a private Act and provisional 
orders, the wording of all of which was practically identical. In 
1898 the defendants found that they could not generate sufficient 
eiectrical power within their areas of supply, and obtained another 
Act which authorised them to use а generating station at Willesden 
for the purpose of supplying these areas. The defendants were not 
а company created by statute, but a limited company under the 
Companies’ Acts, and it was agreed that no question of ultra vires 
arose in the case. The Act of 1889 defined the “undertakers” 
as the Metropolitan Electric Supply Co. He thought it was 
germane to inquire what the Legislature bad in view in passirg that 
piece of legislation. He was entitled to put himself in the position 
of the Legislature, with the knowledge which it had acquired at that 
time. It appeared that the object of that and similar legislation 
was to allot certain metropolitan districts to certain companies— 
sometimes one іп a district, and tometimes two, but never more 
than two. It was clear, also, from certain clauses, that Parliament 
took into consideration the financial condition of the companies 
which asked for statutory powers. The Legislature would naturally 
take pains to see that every compary Lad sufficient funds not only 
to carry out the necessary works, but to carry on the undertaking 
when once they had started active operations, and certain clauses 
were inserted with that view. He was asked to say that the pro- 
hibition contained in Clause 5 of the Act of 1889, and repeated in 
the subsequent provisional orders, was not a general prohibition, 
but only applied to the company as undertakers under the particular 
Act. Не agreed that some qualification was necessary, and that was, 

that the undertakers, so long as they were undertakers working 
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that particular undertaking, must not supply electricity outside the 
statutory;area ; the prohibition was not meant to extend to the 
company for all time. But he could not interpret the prohibition 
so as to limit it in the way the defendants wished. Farther, the 
proviso to the clause excluded the ides of limitation, for if this was 
not а general prohibition, the proviso was unnecessary. The result 
was, that he could not insert limiting wordsin Clause 5. The object 
of the Act of 1898 was clear from the preamble. Parliament had 
thought proper to have а number of electric districte, complete in 
themselves; but, in this preamble, Parliament was told that the 
system had broken down, and could not work ia this particular 
instance, owing to the incresse in the consumption of electricity. 
The company appealed to Parliament to relax its policy so far as 
to allow them to erect а generating station for supplying their 
statutory areas outeide those areas. The plain meaning of the Act 
was that it was intended to benefit customers of the company 
within their areas. Вес. 2 was in general terms; and what it would 
mean if the company at any time relinquished its areas, he would 
leave to some one else to decide when the case arose. The section 
did not authorise tbe company to supply electrical energy from that 
station indiscriminately, while Sec. 16 enabled them to supply their 
districts, and was consistent with the recitals in the preamble. He 


could not find anything in the Act giving tbe defendants power to - 


supply electricity in Willesden. On all these grounds, it seemed to 
him that the company were acting in contravention of the legislation, 
and must be restrained by injunction. He would, however, suspend 
the injunction for & month, to allow the railway company to make 
other arrangements for a supply of electricity ; and if the defendants 
appealed within a fortnight, then it would be suspended until the 
hearing of the appeal. There must also be a proviso to the effect 
that the declaration and injunction should not apply in the event 
of the company parting with ite statutory undertaking, as to which 
event the Court expressed no opinion. 


é 
IBTHLINGBOROUGH (NORTHAMPTON) Gas AND COR Co., LTD. 


Мв. JusricE WARRINGTON, in the Chancery Division on Saturday, 
sanctioned the petition of this company for leave to extend its 
powers by dealing in gas meters, stoves and cooking apparatus, &c., 
wires, dynamos, accumulators and generators. The company was 
registered in 1857, it had a capital of £17,200, its business was 
constantly increasing, and its shares were at а considerable premium, 


LiNcoLN Tramways v. DICKINSON.— APPEAL ALLOWED. 


IN tbe King's Bench Division of the High Court of Justice, on 
Thursday, October 27th, the Lord Chief Justice, Mr. Justice 
Kennedy and Mr. Justice Ridley in this case heard an appeal on 
behalf of the defendant from Judge Sherston Baker at the Lincoln 
County Court. 

Mr. Ново Youna, K. C., on behalf of the appellant, ssid the 
question in the case turned on the construction of certain letters. 
The defendant, Mr. Dickinson, was а gentleman well known in the 
tramway world, and he was asked by the plaintiffs to make a report 
on their line. He did so, but was unable to give evidence in the 
impending arbitration. After his initial fee of 50 guineas had been 
paid, and plaintiffs alleged that he was bound to give evidence, and 
as he had failed to do so, they were entitled to recover the fee paid 
for his report. The parties came to an agreement, and. the 
arbitration never became necessary. Meanwhile, however, Mr. 
Dickineon having declined to give evidence, the plaintiffs called in 


another gentleman named Fell in view of the possible litigation ` 


and paid him 50 guineas. Plaintiffs sought to recover the fee from 
the defendant, but he said there was no contract to give evidence, 
and that having made his report he had done what he was paid for. 
The county court judge decided in favour of the plaintiffs, and 
defendant now appealed. 

Mr. DYER supported the judgement. : 

The Court allowed the appeal, апа entered judgement for the 
defendant, with costs. 


Exgorric Tramways CONSTRUCTION AND MaINTRNANCE Co., LTD. 


Мв. Jusricg WanBiNGTON, in the Winding-up Court on Tuesday, 
had in the list a petition and two summonses relating to this com- 
pany. Mr. Norton, K.C., asked that they should stand over. The 
petition was presented a year ago, and had reference to matters 
which were in question in the pending proceedings against Lawson 
and Hooley. His Lordship directed all three matters to stand over 
tall the second petition day next sittings. 


WoRKMEN’S COMPENSATION. 


At the Wolverhampton County Court on Monday, before Judge 
Howland Roberts, Frank Perry, iron dresser, 31, Portland Place, 
Wolverhampton, brought an action against the Electrical Construc- 
tion Co., of Bushbury, to obtain an order against the company for 
the loss of an eye, the result of an accident whilst following his 
employment. 

The case for the appellant was that whilst engaged in chipping 
castings at the company’s works in Magch last a small splinter of 
iron flew into his left eye, and so seriously injured it that the eye 
hadto be removed, and he was now incapacitated from following 
any employment requiring the use of his eyesight. He, therefore, 
claimea the full compensation allowed by the Compensation Act. 


Perey, in his evidence, admitted that in August last he thought: 
he should be able to do light labourer's work, by which he could 
earn, perhaps, 14e. per week, but since then the sight of his right 
eye had become во defective that it was dangerous for him to walk 
along the street without someone with him. Previous to the acci- 
dent he was earning 283. per week. Since the accident he had not 
earned anything. 

For the respondents, Dr. CHEssHIBE, of the Wolverhampton Eye 
Infirmary, was called. aud he stated that, on his first examination of 
the applicant at the Eye Infirmary on March 21st, he found his left 
eye so seriously injured that he had to remove it. Tha right eye 
had not been affected by the injury to the left eye, but the man 
suffered from short-sightedness in the right eye, in no way connected 
with the injary to the left eye. He examined the man again on 
August 21st, and again, by request of the respondent company, ou 
Saturday last. His condition was much tbe same. In witnese's 
opinion, the appellant was well able to do ordinary labouring work 
of а light character, which did not require much concentration 
of vision from the right eye. The sight of that eye might be 
improved by the use of glasses. 

In reply to Mr. LaAwBENOB, who appeared for the appellant, Dr. 
CHESSHIRE said the appellant would not be able to do any kind of 
work which involved the climbing of ladders or moving about in the 
midst of machinery. 

His Howoun, in giving his decision, said, although the appellant 
was not proved to be totally incapecitated, and was capable of doing 
some kind of light labouring work, still his power of earning fall 
labourer's wages of, вау, 188. а week was jeopardised by reason of 
his defective vision. Assuming that he was able to do such class of 
work as would enable him to earn an average wage of 10s. & week, 
he should award him compensation at the rate of 8s. а week, to be 
paid by the respondent company. | 


OUR LEGAL QUERY COLUMN. 


[Questions addressed te the Editors for insertion in this column should 
be written on one side of the paper. Free use of Actitions names, dc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


“ COLESHILL ” writes :--‘‘ You have been kind enough on previous 
occasions to give us information on various subjects, and we shall 
be glad if yoa could enlighten us on the following matter :— 

“ Is there much difficulty or delay in obtaining the sanction of the 
Board of Trade for a Corporation to transfer their powers under an 
existing provisional order to a company? Can you let us know 
any of the special requirements of the Board of Trade in the 
matter? 

„It is provided by Sec. 11 of the Electric Lighting Act, 1882, 
that апу local authority who bave obtained a licence, order, or 
special Act for the supply of electricity, may contract with any 
company or person for the execution and maintenance of any works 
needed for the purposes of such supply, or for the eupply of elec- 
tricity within any area mentioned in such licence, order, or special 
Act, or in any part of such area; but no local authority, company 
or person, sball by any contract or assignment transfer to any other 
company or person, or divest themseves of any legal powers given 
to them, or any legal liabilities imposed on them by this Act, or by 
any licence, order, or special Act, without the consént of the Bostd 
of Trade. 

It is not the practice of Parliament to make Parliamentary 
powers assignable. In the case, however, of electric lighting orders, 
Parliament has specially provided for the purchase by a local 
anthority from а company or person (see Sec. 2 of the Electric 
Lighting Act, 1888, superseding Sec. 27 of the Act of 1882). It was 
formerly the practice of the Board of Trade to insert in provisional 
orders in favour of local authorities & clause authorising a trausfer, 
with the consent of the Board of Trade, of the powers, duties, and 
liabilities from tbe local authority to & company or person. The 
policy of the Board has undergone a change. No such clause is 
now inserted, unless for good cause shown, and по enactment to 
that effect occurs in the Electric Lighting (Clauses) Act, 1899. In 
several cases, however, transfers were authorised by provisional 
orders in 1902, viz., Saddleworth and Springhead (respectively con- 
firmed by 2 Edw. VIL, ch. L. xviii.) Again, in 1899, the Walker 
Urban District Council obtained a provisional order for supplying 
electricity within their district. By the Newcastle-upon- Lyne 
Electric Supply Co.’s Act, 1900 (63 and 64 Vict., ch. ccxl.), Вес. 14, 
the company and the Walker Urban District Council were, with the 
approval of the Board of Trade, authorised to carry into effect апу 
agreement for the transfer of the undertaking of the Council. By 
Sec. 15, the company were authorised to contract with the Council 
for the execution and maint znance of any works needed for the 
supply of energy within the Walker Urb n District Council. Ав we 
have no access to this or any other provisional order which permits 
a transfer of power, we cannot tay definitely what the requirements 
of the Board of Trade are. The terms under which transfers were 
formerly permitted will be foand set out in Mr. Shiress Will’s book 
on "The Law of Electric Lighting," first edition (1898), p. 180. 
In the circumstances, “Coleshill” should submit the terms of the 
agreemeut under which the proposed transfer is to be made to the 
Board of Trade. The Board will then (in all probability) advise 
him as to what steps he should take. 
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“ Lox” writes :—Is it necessary to notify the B. O. T. before 
beginning an electric supply to а country village on the overhead 
three-wire system, 480 volts across the outers—provided their rules 
are fulfilled? The supply is to be given with the consent, and at 
the invitation, of the local authority. 

„The consent of the Board of Trade is not necetsary. Never- 
theless, we think '" Lux" would do well to advise the Board of 
Trade of the fact that he is about to supply electricity. We under- 
stand that copies of the regalations of the Board may be obtained 
from Messrs. Eyre & Spottiswoode, London, Е.С. 


CORRESPONDENCE. 


W ОИ 
Ч the following wesk 


a 


Engineers and Christmas Boxes. 


The approach of Christmas reminda me of an interesting 
conversation I had early in the year with a very candid 
gentleman connected with a manufacturing firm whose name 
is almost a household word in the electrical world. The 
question under discussion was the extraordinary develop- 
ment which has taken place in the giving of Christmas 
presenta to central station engineers by manufacturers. [ 
do not wish to pose myself as an immaculate individual, but 
I must вау I was astounded to hear of the incidents this 
gentleman had to relate. The amount spent on these gifts 
by his firm alone runs well into four figures, and it, appears 
that some engineers are not above writing to contractors 
from whom they have received, say, а case of. champagne at 
the previous Christmas, saying that this year" they would 
prefer to have something else, or the brand of cigars might 
be altered, &c. 

I will not trouble to give you further instances, as those 
whom the cap fits may reasonably be allowed to fill in a 
blanks. An ezehange of gifts between personal friends I 
can understand, but how any electrical engineer can con- 
sider it compatible with his self-respect’ to receive costly 
gifts from contractors on such a scale as has been related to 
me, I am at a loss to conceive. . 

The majority of engineers, I fally believe, act unthink- 
ingly, but it may at any time happen that a complete expo- 
sure of the whole nefarious business will take place, and I 
do not envy the feelings of those whose names may then be 
publicly connected with the practice. 

| | A Constant Reader. 


[The practice referred to cannot be too strongly con- 
demned. It is not only immoral, but illegal, and unworthy 


of both giver and receiver, who are equally to blame. The. 


proper course for an honest man is to refuse such gifts, 
which cannot be described otherwise than as bribes pure and 
simple.— Ens, E. R.] 


Groves: Localisation of Faults. 


Who, after reading the above correspondence, has not come 
to the conclusion that Mr. Groves’s remedy is worae than the 
evil? I do not believe in anyone induiging in flippant 
criticism, and had Mr. Abrahams’ contributions to this con- 
troversy proved to be. flippant, then he would certainly be 
unjustified in criticising ; but, in my opinion, he has done 
the readers of the ELECTRICAL REVIEW a service, especially 
those who, like myself, look up to your paper for light and 
leading. It is a serious thing for a man to give publicity to 
statements which, when submitted to the fierce light of 
** flippant criticism,” prove to be absolutely misleading ; 
and I think the public are indebted to the chief assistant, of 
Partick for exposing this fallacy, which would have led many 
a young engineer into farther difficulty when placed in the 
predicament as presumed in Mr. Groves's paper. P 


Lead-Covered Wires. 
Your contributor, Mr. Donald Smeaton Munro, has given 
us іо your last issue an interesting series of photographs of 
faalts in lead-covered wires, such as are used in ordinary 


hogse wiring, and whether fault finding is easy ог not, he has 


certainly treated us to an alarming catalogue of them. Не 
classifies the various faults under three Fadia viz. :— 
Defects of manufacture, dangers during erection, and dis- 
advantages after erection. 

Now, Sir, as one who has had a good many years’ ex- 
perience of lead-covered wires for interior wiring, and having 
during that time passed a good many miles of various sizes 
and qualities through my hands, I may give this unsolicited 
testimonial to the cable manufacturers, that, perhaps with 
one exception, [ have never yet discovered any fault in lead- 
covered wire which could be in any way traced to defecta 
in manufacture. The probable exception was a case of three 
3/20 S.W.G. single lead-covered wires running across a 
ceiling fully exposed, and which ignited spontaneously. Рег- 
sonally, I blame external injury for this, but my clients 
refused to admit this, and the burn-out” was such as to 
prevent any definite conclusion being arrived at from an 
examination of the wires. 

. As to dangers during erection, where Mr. Munro gives us 
five possibilities, four of them are not due to the wire at all, 
but to the wireman, and ought accordingly to be placed 
against his account. I will say this mucb, however, that 
for good lead-covered work a very good workman is required ; 
a man who can appreciate the beautiful possibilities of the 
system ; who grasps the self-evident fact that he is dealing 
with a very different material from, let us say, gas barrel, 
and who treats it accordingly. Such a man—and they are 
to be got can turn out a surface-work job which is a plea- 
sure to look at, and a concealed. job which can stand beside 
any other system for quality and reliability. The remaining 
disadvantage in this section I will deal with later. 

Disadvantages after erection: In this section we have 
matters which are, perhaps, the most vital in the whole article, 
and before dealing with them individually, I may say that it 
is an essential feature in a good electrician to be a good fault- 
finder. Personally, however, I consider that is only the 
smallest part of his duty, and the easiest part ; if I may 
be pardoned for altering а famous к * first catch your 
fault," and then devise а remedy. 

About віх years ago I used several miles of twin lead- 
covered wire on a certain contract, the system being one no 
doubt well known to Mr. Munro, in which split brass 
junction boxes were used. 

The first point noted was the manner in which tee and 
cross (+) joints were made inside these boxes, and we 
promptly. devised a method of jointing occupying а space of 
only 12; in. x ү in., but which was so strong mechanically 
that the united pull of two men could not canse the joint to 
give way at the soldering, while the time per joint for the 
workman wes reduced 75 per cent. Again, in order to 
assist the insulation resistance test, we filled the boxes 
with insulating compound, and soldered copper wires to the 
brass junction box and the lead sheathing, so as to make 

the earth connection absolutely right. Resnlt—a good job 
then and a good job still. 

Several years ago I came to the conclusion that two singly 
lead-cover.d wires were much better from an electrical 
point of view than one twin wire, for the following reason 
among others, viz. that you may have а short-circuit 
between the wires (in a twin wire) inside your lead sheathing _ 
—vide fig. 3 in Mr. Munro's article—while with two singly 
lead-covered wires you must have two “earths” before you 
get one “ short.“ Accordingly for years I have used a 
single lead-covered system with eminently satisfactory 
results. 

As this letter is attaining a length which I did not anti- 
cipate, I will take Mr. Munro's ** disadvantages" seriatim, 
and simply make curtailed remarks on them :— 

8 and 19. Use lead saddles and you will have no trouble. 

9. Who uses the wall for a pincushion ? but if need be, 
slip your L.C. wires inside a piece of ordinary close-joint 
tube where plastered into walls; where exposed it seldom 
requires protection, but a piece of wood casing will do nicely, 
if required. 

10. Granted the possibility. In my own experience I have 
had none, and am inclined to imagine that the rodent capable 
of such a misdemeanour must be either one ** who wante to 
know" things, or a determined suicide, and, in either case, - 
highly deserves electrocution. 

11. See remarks on 9, above; this obviates any difficulty. 
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12. Granted; the changes of temperature must be very. 


large, however, to have such an effect as indicated. 

13. Bond your wires together whenever you have them 
running side by side, and get the value of the whole of them 
in parallel ; connect to earth at more than one point. 

14. Previous method (13) obviates this. 

15, 16, 17. Granted ; but the chemical action does not 
seem to be more rapid in the case of lead than with so- 
called steel tubing ; besides, water pipes seldom get 
corroded. 


18. In damp places dip the end of wire up to the lead in | 


melted joint-box compound and allow to harden. 


20. Granted ; remedy is to use only the best quality, made 


by а reliable firm. 

In conclusion, I hold that given good material, and good 
workmen, the L.C. system is as satisfactory as any system at 
present in use, and a great deal more satisfactory than some, 
and the ease with which old and finished houses can be wired 
on this system is unsurpassed. 


Glasgow, Oclober 29th, 1904. 


John D. Macken zle. 


BUSINESS NOTES. 


Electrical Wares Exported, 


WEEK KADING OCTOBER 27TH, 1908. WEEK ENDING OCTOBER 257TH, 1904. 
Alexandria .. . Value g^ Adelaide „ Value eh 


Amsterdam .. ws oe Alexandria .. Я > T 
Auckland. © ae vs 75 Amsterdam a ss ба 47 
Bahia. Teleg. mat. е .. 9618 ^ Auckland vé is «„ 68 
Beira .. "OCC m . 162 Bomba —— . 289 
» Teleg. mat. vs Boulogne S га .. 847 
Bombay МА ae T ee 560 Bremen. Teleg. mat. .. 25 
- Teleg. mat. .. А 80 Buenos Ayres we s .. 312 
Boulogne. я ; 55 ii Teleg. mat. 267 
Buenos Ayres .. КЕ .. 88 э, Teleg. wire. 165 
an Teleph. appar. 458 Caloutta . .. ws vs e. 614 
Calcutta oe ee eo eo ГІ) Elec. machinery ee 740 
Саре Town.. .. .. .. 8,652 Canary Islands ..  .. " 6 

i Teleg. mat. .. 961 Cape ‘fown vs EA А 
Channellslands .. Ke E 502 i Blec. machinery 2,000 
popenn en. Teleg.cable .. 52 э Cables we 778 
Delagoa Bay. Teleg. mat. 215 Colombo » E 50 
Darban " s a T Demerara i js А 29 
11 Teleg. mat. .. ee 170 Durban 5 T vs ee 815 
East London ee е 896 Казі London ^ ee ee ee 160 
ШАШЫН: Teleg. mat... . 50 " Eleo. machinery 86 
Kure. Elec. machinery œ A Flushing А .. 112 
Launoeston se - AT 95 Ghent Vs Ка “ә s 68 
Lisbon ee oe 54 Gibraltar. 16 cwt. teleg. cable — 
Melbourne 357 Gothenburg. Р T . 19 
» Teleg. mat. 152 Hong Kong. Teleg. mat. T 15 
Montreal) .. Va T v 24 Karachi m "s as - 29 
Nagasaki. lnauts'bm'rine cable — Malta. Teleg. instruments: . 67 
New York .. os 6x m 23 Melbourne .. ca sia ee 173 
Perth os А oo 887 Nagasaki А 265 
Port Elizabeth ee oe ee 94 Napier eo 51 
; Teleg. таё .. 798 Otago.. ss v T ee 168 
Port fac. 99 Pare . . 148 
ў Elec. cable .. . 659 Perth. - sh as Ws 66 
Rio de Janeiro oe is 10 „ - Elec. machinery . 2l 
Rosario. Teleg. mat ee T Port Elizabeth  .. ais -- 89 
St. Lucia ee ee eo е o 23 Rosario ee eo [A 0 ee 44 
8t. Petersburg. Teleg. wire .. 59 St. Lucia T" i 14 
Santos m "T s Е 14 St. Petersburg es .. 112 
Shanghai ee ee LE J ee 224 Shanghai se ee ee ° 16 
Singapore . e T . . 101 m Teleg. mat. .. .. 300 
Sydney ia ES © 2,468 Sydney ee > ae .. 1,788 
А Teleg. mat. ks 90 70 Elec. cable és . 1,100 
Wellington. . 3994 Trinidad. 13 
n Teleg. mat. .. 2,428 Wellington .. T oe . 100 

Yokohama .. x - .. 696 


Total 229,897 
Foreign Goods Transhipped. 


Sydney. Elec. lamps .. Value £100 | ошап. ше: apparatus. Value wee 
achi. ec. lamps .. vs 
| Sydney. Elec. mat.,  .. . 88 


Total `.. £99 


A.B.P. Accumulators.—The A.B.P. Accumulator Co., 
Ltd., has received the following contracts for storage batterice :— 
One set of 230 17-plate cells for Exmouth; also 230 17-plate cells 
for St. Andrews, Fifeshire. The company has also received the 
contract for accumulators for the Urban District Council of Hands- 
worth, consisting of 256 19-plate cells of their standard В type. 


Trade Marks in China.—Messrs. W. P. Thompson and 
Co., of Liverpool, write :—" We have received telegraphic inforn a- 
tion from China tLat the new regulations (an advance copy of which 
we have received) for registering trade marks have come into force 
this week, and as one of these regulations is that the applications 
will be entertained in the order of their presentation, and the first 
comer will bave the right of registration where there are two con- 
flicting applications, it is very desirable that the marks of English 
firms shall be filed as quickly as possible. There are 54 classes into 
which goods are sub-divided—a compilation largely from the 
English and German classification, but a decided improvement on 
both—and a fresh application has to be made for each class. We 
shall be glad to give further information dn application.“ 


Total £11,956 


Orthochrome Lamp. — The Orthochrome lamp, which 
is made by the General Electric Co., of Schenectady, consiste of а 


combir ation of mercury vapour and incandescent lamps placed in a 


Holophane globe, and the resulting l'ght is as nearly white as can 
be obtained. By it colcurs appear in their true valucs, not distorted 
as they are when viewed either by mercury or incandescent light 
alone. The incandescent lamp further sceives the purpose of a 
steadying reaistance, as the mercury lamp, run on a constant pres- 


gure circuit, would in any case need a cez!xin amount of steady ing 


resistance in series with it. m 

The relative amounts of red and blue l'ght can be proportioned 
as desired, in case it is desired that eit: er colour should prepon- 
derate. The efficiency is very high, £s tle mercury part of the 


` 


ОвтносвомЕ Lamp, OPEN AND CLOSED. 


combination is extremely ‹ ficient, while the incardescent lamps 
run at normal efficiency. The interior of the lamp is made easy of 
access, во as to provide for rencwing the incandescent lamps, which 
will fail long before the mercury lamp. 

The lamp can also be made to give out more or lese light by means 
of a pendant switch, which cuts out one or more of the incandescent 
lamps, thus reducing the current through the mercury lamp as well. 

It will be remembered that in our issue of April 1st, 1904, we 
described the lamp invented by Mr. C. O. Bastian, in which prac- 
tically the same system is employed, with cqually good results, 


"Brush Contracts.— The Brush Electrical Engineering 
Co., Ltd., has booked the following crders:— — i 
County of London Electric Supply Co., Ltd., 40 transformer switch pillars, - 

Paisley Tramways (per Mr. W. M. Murphy), four tramcar trucks. 


„5 aud Midland Tramways Co., two motor booster sets with switche 
ards, 


Midland Electric Corporation fur Power Distri- 
tribution v. D. Parsons & Sons.—At the Wolverhampton 
County Court on Monday, before Judge Howland Roberts, an action 
was partly heard, in which the plaintiffs sought to recover from 
the defendants, who were ironfounders, of Tne Leys, Brierley Hill, 
£46 19s, 3d. for electrical energy consumed by the defendants at 
their works between September 28th and December 31st, 1903. 
Mr. P.umptre, in stating the case for the company, said the 
defendants were under & contract to receive olectrical power from 
his cliente at the rate of 44d. per Board of Trade unit. On 
December 21st а man namid Bray, in the employ of the plaintiff 
company, went to the defendarte' works to take the reading of the 
meter. According to his read ing ihe meter on that date registe:ed 
а censumption of 770 units. Bray was a man of very little experi- 
ence, and it was evident he had made а mistake, because on a 
further ca ding of the meter on January 5th it was found to register 
a consumption cf 1,770 units, although during the interval the 
works had not been in operation and no el.ctrical energy had 
passed through. There might have been a leakage, owing to а 
defect in the installation, but the compa y were not responsible for 
that. Several cmp'o,és of the company were call. d aa witnesses, 
and they gave readings of the meter м different periods. O. e of 
these stated tbat on bis visit to the works he found a leakage in the 
installation, aud he reported his discovery to a member of the 
defeadants’ firm. Another witness síated that on March 10th in 
the present year the meter was taken out and tested, and it was 
then found to register 2,772 unite. It was also found to be 7 per 
cent, slow on a full load. This was rather against the plaintiff 
company and in favour of the defendants. In other respecte the 
meter was accurate. Several of the wit esses were examined on 
technical points, and some discussion cnsued as to the reliability 
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of alternating current meters, and the particular methcd of dis- 
tribution adopted by the company. For the defence it was urged 
that Mersrs. Parsons had not received the amount of current for 
which the company had charged, and it was stated that no com- 
plaint Тай been made by plaintiffs as to any defect in the installa- 
tion. Finally, tbe case, after а long hearing, was adjourned in 
order to ob'ain independent expert evidence in regard to the 
meter. 


A New Mechanical Suspension Ear.“ — We 
illustrate herewith a new mecbanical suspension ear for electric 
tramwaysand railways, which is being placed upon the market by 
the Bpherical Metallic Packirg and Engineering Co., of Harpurhey, 
Manchester. We understand that it bas been under severe testa for 
the last 17 months in various parts of the country, and u 
gradients as much as 1 in 14 where the current taken is greater than 
at other parts of a line, and no burning through broken contact 
has occurred, and the ears are said to be as good as ever. 
The ear is entirely antomatic in its grip, and firmly supports 
the trolley wires without the aid of solder. It consists of a 
pair of bronze plates articulated between the upper and lower 
edges, which are respectively shaped to form pairs of jaws ; the lower 
jaws are shaped to treize, and hold the trolley wire, while the upper 
jaws are fitted with means for suspending the ear, and at the same 


New MracnBaNICAL Suspension EAR. 


time for holding the jaws firmly apart so that they cannot approach 
when in use. The greater the weight of the wire to be hung, or the 
greater the upward thrustof thetrolley wheel,thegreater the grip. No 
striking orsparking takes place, and itis claimed to be impossible 
for wires to fall. No softening of wires takes place as in the sol- 
dered ears, nor will there be any corrosion set up by the fluxes 
used for soldering. The makers claim that the cost, and speed of 
erection, will be reduced by 50 to 75 per cent., and no skilled 
labour is required, aseach ear can be fixed in two minutes and 
put in position whilet straining the wire. There has been a preju- 
dice against mechanical ears of all kinds owing to the various 
faults, but it is believed that this ear will not only meet the 
requirements of quick and safe repairs, but will also be used in the 
erection of new lines, as the faults of the old mechanical ears 
are eliminated. An earlier form of this suspension ear was referred 
to in our issue of October 14th. 


Imports of Foreign Electrical Machinery.— Rather 
more activity has prevailed during the last few months in the im- 
portation of foreign electrical machinery into this country, the 
returns for September showing a total of £51,007 as contrasted with 
only £38,481 in the corresponding month of last year. Notwith- 
standing this, however, the im ports this year to date are not equal 
to those of the preceding year, they having only amounted to 
£423,928 in the nine months ending with September last, as against 
£430,018 in the first nine months of 1903. 


Italy.—The Hlektrofechnischer Anzeiger says that m. nu- 
facturers of electrical material will soon find an imporiant 
market for their goods in Italy. This opinion is based upon 
the works at present projected, which may be enumerated as 
follows: The construction of a certain number of telephone lines 
such as the Brescia-Bergamo-Lecco, Cremona - Piacenza, Genoa-Pisa- 
Livourne, Naples-Foggia-Barletta, Naples-R°ggio-Messina ; the 
construction of an electric tramway between Rome and Civata- 
Castellana ; the construction of an electric railway by the Adriatic 
Со. fr.m Chiasso to Como and Chiavenna; and the purchase by 
the Manicipat Council of Venice of electrical launches. 


The Stanley Show.—Messrs. W. Canning & Co., of 
Birmingham, are exhibiting at Stand No. 82, in the Machinery 
Bection, various machinery, plant, materials and chemicals for 
electro-plating, polishing, enamelling, lacquering and bronsing; 
low-voltage dynamos for electro-plating and electro-typing ; electric 
motors; polishing lathes, electric motor-driven lathes, emery 
grinders, disk grinding machines ; also special apparatus for charging 
accumulators for motor-cars and motor-cyoles. | 
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New Station Voltmeters.—Messrs. Nalder Bros. and 
Thompson, Ltd., of 34, Queen Street, E.C., have recently placed 
upon the market a form of station voltmeter which possesses some 
novel features. It is of the “edgewise type," and consists of two 
similar instruments fixed together, and mounted on а binged bracket, 
80 that the voltmeters may be turned in any desired direction. The 


| 
: | 


. PABADLELING STATION VOLTMETEB. 


instruments can be illuminated if required. The advantage of such 
an instrument for paralleling purposes is evident, as it is much 
easier to determine when both the voltages are the ваше than is the 
case by using two distinct instruments. Also for reading the vol- 
tage on each aide of a three-wire system, the instrument isa distinet 


advance on anything that has appeared hitherto. 


Turn-Down Lamp.— The adjoining figure shows an 
ingenious type of lamp which has been introduced by Messrs. 
Geipel & Lange, of Vulcan Works, St. Thomas’s Street, B.E.; it is 
provided with two filaments, one of 8 or 16 О.Р., the other of 1 o.P., 
either of which can be brought into use by pulling a string, which 
operates a switch in the cap of the lamp. An alternative device 


ven 2 >” 


Тнв “ EcoxoxicAL " Turn-Down LAMP. 


involves a slight rotation of the bulb to среза the same effect. 
It is claimed that by means of the " Economical” Turn-Down 
Lamp, a saving of 80 per cent. of current is effected, at times when 
a dim light suffices. We have one before us which works quite 
satisfactorily. It is stated that the ‘combined life” is four times 
that of an ordinary lamp. 


Book Notices.—Zlecírical Problems for Е 
Students. By W. L. Hooper and R. T. Wells. London: Grim and 
Co. Price 68.— This book contains a uated series of problems 
relating to all kinds of electrical phenomena and apparatus, ranging 
from elementary questions on Ohm's law to armature reaction and 
induction motors. · Brief introductory remarks accompany each set 
of questions, giving necessary constants and formule, but in no 
way taking the place of lectures or text-books, and numorical 
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answers are given, as well as graphical solutions. Some of the pro- 
blems on abstruse questions of armature winding, alternating 
currente, &c., are accompanied by concise suggestions as to the beat 
way to tackle them, and numerous diagrams are given in the text. 
Altogether the work is very much above the average level of others 
of this class that have come before us, and should be especially 
useful to teachers, and to students working alone. ect 

Laboratory Hand-Book of Electro-Technology. By W. Brown and 
R. G. Allen. Dublin: Sealy, Bryers & Walker. 1904. Price 
5s net.—This is а concise instruction book for the guidance of 
students in the laboratory, and is of the usual character; the 
apparatus is briefly described, the experiment outlined and the 
necessary constante given, together with а practical worked example, 
and an exercise involving or arising out of the foregoing is pro- 
pounded. The book is well illustrated, and the instructions are 
interspersed with hints and comments, while the ground covered 
includes more than 60 experiments of very varied characters. The 
work is, of course, intended to be used in the laboratory in con- 
junction with a course of lectures, and apart from a few typogra- 
phical errors, almost unavoidable in a first edition, is well worthy 
of our commendation. 

Electric Lighting for the Inexperienced. By H. Walter. London: 
Edward Arnold. 1904. Price 2s. net. This is a little handbook 
for the consumer of electricity for lighting, would-be or actual, and 
is written in a non-technical manner. It describes how a house is 
wired, all about accessories, lamps and fittings, how to light a house, 
and how to deal with the contractor, all in small compass, but with 
lucidity and cuteness. We really are delighted to meet with it; 
common-sense, practical knowledge, and no small share of humour 
are marked characteristics of the work, and it shonld be invaluable 
to the budding consumer, but not to him alone. We must not over- 
look the fact that it has slight blemishes. The author's technical 
knowledge is not above reproach, for he speaks of a volt as "а unit 
of electric force or energy," which it is not, states that the advan- 
tage of higher voltage is entirely on the side of the company, which 
is not во, errs in describing the effect of a leak, and so on. But asa 
guide to the plain man, who wants to know how to set about getting 
his house wired and fitted, how to choose positions for brackets and 
Switches, where to use 8's and where 16's, this is the best work we 
have seen, and we have plessure in recommending it as such. 

Mechanical World Pocket Diary for 1905. Manchester: Emmott 
and Co. Price 6d. net. This is the 18th year of the Diary's " 
existence. It has, as usual, grown a little fatter, and a number of 
matbematical tables in common cse have been added, with a variety 
of minor alterations and additions. Although the electrical section 
is small, there is & vast amount of information of value to electrical 
engineers in the book, which is too old a friend to need a recom- 
mendation. 

“Life and Energy.” By Walter Hibbert. London: Longmans, 
Green & Oo. 23. 6d. 

“ Report of the Work of the Department of Technology of the 
City and Guilds of London Institute for the Session 1903-4." 
London: Offices of the Department of Technology. 

"Le Turbine a Vapore ed a Gas" By Guiseppe Belluzzo. 
Milan: Ulrico Hoepli. LI2. 

“Science Abstracts.” Sections A., Physics, and B., Electrical 
Engineering; No. 82, October 25tb, 1904. London: E. and F. N. 
Spon. 1e. 6d. net each part. | 


Burnand Transformers.—The Burnand Transformer 
Со., Ltd., of Salford, has lately completed а contract for the Muni- 
cipal Council of Shanghai, under instructions from Mesers. Preece 
and Cardew, for four 30-K w., and four 20-K w. transformers. The 
company at present has in hand contracts for the Bolton Corpora- 
tion for four 3-kw., two 41-Kw., one 6-Kw., and one 9-Kw. trans- 
formers; and for the Wallasey Corporation, three 35-kw., three 
20-Kw., three 15-Kw., and three 10-kw. machines. 


Sentinel Engines. — Messrs. Alley & Maclellan, Ltd., of 
Glasgow, have recently booked, or have in hand among others, the 
following orders for their“ Sentinel“ high speed engines. 


One 400-в.н.>. engine, from British Westinghouse Electric and Manufactur- 
ing Co., Ltd., for Messrs. Guest, Keen & Nettlefolda' Cardiff Works, 
Two 150-u. 11. . engines for Hast Halkyn Mining Co., Chester. 
pane 70. B. Il. PL. and two 980. h. 1. p. engines, from General Electric Co., Ltd., 
ondon. 


One 70. h. 1. .. engine for Messrs. J. Wildridge & Sinolair, Sydney. 


1 0 ship-lighting sets, from Messrs. Crompton & Co. for Messrs. Thos. Cook 
and Bon. 


One 40-н.н.р. engine, from Messrs. Siemens Bros. & Co. for Messrs. David 
Dixon & Co., Ltd., Leeds. 

One 31-u. 1. p. engine for Messrs. W. P. Theerman & Co. 

One 120-в.н.р. engine for coupling to a Thos. Parker dynamo. 

Qne O- u. U. P. engine for Messrs, Bruce Peebles & Co., Ltd., Edinburgh. 

One 30-в.н.ь. engine and dynamo for Messrs. Kellie & Co., Kilmarnock. 

One 20-в.и.р, engine for Messrs. Henry Rogers, Sons & Co., Wolverhampton. 


Trade Announcements,— Messrs. Bromley & Batstone, 
electrical and mechanical engineers, of Buchanan Buildings, 
Holborn, E.C., have admitted Mr. Alan Kirk into partnership, and 
the new partner will take over the management of the firm’s branch 
at 6, Churchtield Road, Acton, W., which will be carried on as 
Bromley, Batetone & Kirk. Manufacturers are requested to forward 
price lists to the branch office. 

The offices of the Johnson-Lundell Electric Traction Co., Ltd., 
have been transferred to the factory at Spencer Street, Southall, 
Middlesex. 

The Staveley Coal and Iron Co, Ltd., of Chesterfield, have 
opened an office at 34, Victoria Street, S. W., for business in cast- 
iron pipes for telephone, eteam and other purposes. 

е The Linolite Co. have removed to larger premises at 25, Victoria 
Street, S.W. 


Bankruptcy Proceedings.—At a sitting of the London 
Bankruptcy Court, held on Wednesday, before Mr. Registrar 
Giffard, the public examination was held of Henry Binko, electrical 
engineer, 34, Leadenhall Street, E.O., and 4, Highbury Crescent, 
N., who applied to pass bis public examination upon accounts, 
showing gross liabilities £4,883 12s. 3d., and assets valued at suffi- 
cient to provide a surplus of £11,593 15s. 11d. after payment of all 
the indebtedness. According to the report of the Official Receiver, 
it appears that the debtor has failed on two previous occasions, first 
in 1871, when, after having traded as а chemical manufacturer, he 
filed in the London Court a petition for the liquidation of his 
affairs by arrangement; and again ia 1884, when, after having 
carried on business as electrical engineer and sustained a loss in 
connection with an electric railway, he was adjudged bankrupt in 
the High Court. It appears from the file of the fist proceedings 
that his liabilities were returned at £2,302 19s. 5d. and his assets at 
£114 4s. 11d., and that he obtained his discharge in 1885, whilst 
in the 1884 proceedings his liabilities were returned at £3,899 18s. 
and assets nil, and he obtained his discharge on March 31st, 1887, 
subject to a suspension of three months. The debtor etates that 
bout a year after his second failure he reenmed business as elec- 
trical engineer at 34, Leadenhall Street, E. O., under the style of 
“Н. Binko & Co.,” and from 1892 to 1897 had a partner, and that 
in the latter year the firm purchased a basiness of manufactarers of 
nautical and other lamps, and sold that and their own business to a 
company, styled Binko, Ridedale & Co., Ltd., of which he became 
and remained a director until it went into voluntary liquidation in 
1899. He then purchased some of the assets from the liquidator, 
and has since carried on business as electrical and general engineer 
at the last-mentioned address under the style of Н. Binko & Co." 
In February, 1901, he formed a company styled the Patent 
Speaking Tube Co., Ltd." (nominal capital £1,000), and sold to it 
two patents for improvements in connection with speaking tubes at 
the price of £25,993 (subsequently reduced to £10,993, payable аа 
to £10,000 in cash or debentures of the company and as to the 
balance in fully paid shares). The shares have not been issued to 
him, but in July, 1901, he received debentures for £1,000, which he 


` sold for £100. He has acted as director of the company, but has 


not received any remuneration, and he bas financed it and supplied 
it with goods. A few months ago he agreed to sell а patent for an 
electric heating stove to а company for £20,000, payable as to 
£2,000 in cash, and as to the balance in fully paid shares, but the 
sale was never completed. . In the course of his evidence the 
debtor stated that, an Austrian, he came to this country some 36 
years ago, and had taken out naturalisation papers. His liabilities 
were chiefly in respect of guarantees he had given for the debts of 
the Patent Speaking Tube Oo., and he still was confidently of 
opinion that the litigation in connection with that concern would 
result in his and the company’s debts being paid in fall. Тіе 
examination was concluded. 

À receiving order has been made against Arthur E. Brooks, elec- 
trical engineer, 110, Cheapside, E. C., on a creditor's petition. The 
first meeting and public examination are to take place on November 
7th and 30th respectively at Carey Street. 

At the London Bankruptcy Court on October 28th, the application 
for an order of discharge on behalf of Mr. Max Margowski, was 
again before Mr, Registrar Brougham. Mr. Layton, on behalf of 
the trustee, asked for the hearing to be adjourned. His client 
desired to allege fraud against the debtor in connection with tbe 
transfer to Mrs. Margowski of 50,000 Automatic Telephone Co. 
shares for à nominal consideration, and they had so far been unable 
to obtain the attendence of the lady for examination in the matter. 
Counsel, for the debtor, urged that sufficient ground had not been 
shown for an adjournment, but the learned Registrar held otber- 
wise, and ordered the application to stand over until December 
16th next. 

A meeting of the creditors of Jas. Marsden, electrical fittings 
manufacturer, of 39 and 40, Woodcock Street, Sparkhill, Birming- 
ham, was held on October 27th, when a statement of accounts was 
presented showing liabilities amounting to £872 6s. 2d., assets esti- 
mated to realise £500 4s. 8d., and a deficiency of £372 18. 6d. 
Debtor, who attributes his failare to borrowing money from money 
lenders at a heavy rate of interest, loss in business, and illness, was, 
until 1890, engaged as works manager to a firm of electric light 
fitting manufacturers. He then commenced in partnership, the 
capital being found by his partner. In 190% the partnership was 
dissolved, and debtor retired from tbe firm. At that time his 
private liabilities amounted to about £100, and his assets to £300. 
Debtor then joined another partner, who found the capital and wae 
to receive two-thirds of the profits. Debtor was to draw £4 per 
week on the rest of the profits, but none appeared to have been 
made. The partnership was dissolved last September, when debtor 
found he was indebted to his partner for £424 За, 10d. Last 
August debtor received notice from the patent office of the accep- 
tance of an application with a provisional specification for a patent 
for improvements relating to electric light fittings. This he valued 
at £500, but there appears to be little prospect of that sum being 
realised. The estate was left in the hands of the Official Receiver 
for realisation, 

At last Tuesday's setting of the London Bankruptcy Court, the 
publjc examination was concluded of George Wm. Warner, and 
Arthur Philip Boughen, builders and electricians, lately trading at 
12, Holbein Place, Sloane Square, 8.W., under the style of Warner 
and Co. The debtor Warner formerly traded in partnership as 
Warner & Shirley, electrical engineers, at the above address. Mr. 
Bhirley withdrew trom the business in May, 1901, and the debtor 
was then joined by Mr. Boughen. Owing to want of capital, the 
business was never successful, and a building branch started in June, 
1903, was also a source of lose. They continued trading at 12, 
Holbein Place until April 6th, 1904, when they closed the business 
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and on May 13th returned to the owners electrical fittings to the 
value of £30. The debtors attributed their failure to want of 
capital, preseure by creditors, and inability to realise their property. 
The statement of affairs shows total liabilities £3,939 158. 7d., of 
whioh £2,210 12s. 7d. is expected to rank against net assets, 
£11 76. 11d., after deducting £49 3s. for the preferential claims. 


Dissolutions and Liquidations.—Creditors of the 
Electrical’ Bleaching Co., Ltd., must send particulars of their 
debts, &c, to Mr. W. B. Winnioott, Prudential Buildings, King 
Street, Nottingham, the liquidator, by November 14th. 

The British Electric Traction (Pioneer) Co., Ltd., will meet at 
Donington House, W.C., on November 30th, to hear an account of 
the winding up from the liquidator (Mx. Sydney Morse). 

Before Mr. Justice Warrington in the Chancery Division on 
Friday, Mr. Norton, K.C., moved for the appointment of a receiver 
in a debenture holder's action against the tian Meter Co. Ltd. 
Mr. Rowden, K.C., for the company, said there was a jeopardy, aud 
he was prepared to pay into Court the amount of the plaintiff's 
debenture. He admitted that the company had had a bad time up 
to six months ago, but it had now turned the corner, and was in a 
very flourishing condition. His Lordship said it would take a good 
deal to make him appoint a receiver if the money was paid into 
Court. He would make no order except costs, to be costa in the 
action. 

With reference to the liquidation of Messrs. Walker & Hodgetts, 
Ltd., which we mentioned in our last issue, the liquidator informs 
us that for the purpose of completing certain important contracta 
which thé company has iu band, and in order to be able to sell the 
business as а going concern, the business will be carried on by Mr. 
Е. A. Radford, the liquidator, for about а couple of months. All 
goods ordered vy bim will, of course, rank in priority of all other 
claime, and will be paid in full. 

A meeting of the British Schuckert Electric Co., Ltd., is to be 
held on December 2nd at Clun House, W. O., to hear an account of 
the winding up from the liquidator (Mr. A. Jacob). 

A meeting of the South Lancashire Electric Traction and Power 
Co, Ltd., held on October 7th, and confirmed on October 24th, 
resolved upon voluntary liquidation, with Mr. H. D. Eshelby, of 24, 
North Jobn Street, Liverpool, as liquidator. 

November 12th ie the last day for receiving proofs for intended 
dividend in re Harry South & Co., Ltd., of Garrick Street, London. 
(H. H. Hilton, 24, Coleman Street, E G., liquidator.) i 


Catalogues and Lists.—Mr. K. SCHALL, of 75, New 
Cavendish Street, W., has sent us a copy of an illustrated price list 
of all ‘kinds of X-ray apparatus and accessories, which he has just 
issued. It contains an excellent illustrated description of X-ray 
apparatus, and some notes on their construction and management, in 
fact, the list forms a good text-book on the subject. 

A little pamphlet on leaky stop-valves is to band from 
Messrs. HOLDEN & Brooke, Ltp., of Sirius Works, West Gorton. 

It briefly describes the Brooke’s patent Protected Seat valve. 

.  MzssBs. Јонн BAREER & Co. Lrp, of Kensington, W., have 
sent us а circular describing ‘Kennedy’ в patent tube-bending 
machine, for bending copper, brass, iron, &c., tubes without lcading 
or heating being required. 

We have received from Mxssns. KVN & James WRITE, LTD., 
of Glasgow, a sheet of increased discounts from their electrical 
catalogue—Section II. 

Messrs. LUnL & Co, of Dalston, N. E., have issued a price sheet 
of their pstent quick-break self-locking main switches. 

А description of the exhibit at the Duseeldorf Exhibition of the 
Lanp anD ВВА Caste Wonxs, LrD., of Nippes-Cologne, Ger- 
many, has been issued by the company, and relates to their joint 
and terminal boxes, distributing boxes, cables for electric lighting, 
telegraph and telephone work. 'The company obtained the Bilver 
State and the Silver Exhibition medals at the Dusseldorf Show in 
3902, and a gold medal in Dresden in 1903, and has this year secured 
a gold medal at St. Louis. 

Messrs. DRAkB & GonHAM, of Victoria Street, S. W., have 
for some years made a special study of country house installations, 
and have carried out a large number of such works for mansions in 
all parts of the United Kingdom. They have now published а new 
brochure entitled “ Light and Power,” which purports to be a 
treatise on the application of ‘electric current to every phase of 
country house and estate requirements. There is an excellent 
collection of half-tone illustrations reproduced from photographs of 
some of the premises where the firm have carried out special 
work of this character, and there are also views of the plant 
installed, and interior views showing the effects of different styles 
of illumination, &c. There is illustrated information relating to 
electric lifte, fans,.ray bathe, heating and cooking, electrically- 
driven farm, dairy and laundry machinery, petrol and electric 
motor-cars, electric pumping for water supply, and во on. This 
book is just the right thing to place in the hands of those who show 
inclinations towards adopting electricity for large private rosi- 
dences. 

Electric lamp makers are exerting themrelves in a variety of ways 

to keep their particular makes of incandescent lamps before the 
householder. THE SuNBEAM Lamp Co, LTD., of Gateshead, have 
issued another edition of their pocket liste, giving prices of their 
lamps, and a number of hints regarding the necessity for overbauling 
and renewal of lamps, which should be observed in order to keep 
down the account for energy. They will forward copies of the 
circulars on receipt of application. 
в We have received from the BRrriH Unarits Co., Ітр., of 
50, Cannon Street, H. O., an illustrated brochure describing 'the 
applications of Uralite for electrical purposes in tbe protection 
from | : 


Bulletin No. 7 of the Ввовн ErLgcTBRICAL ExGrNREBRINGICO.,iLrTb., 
has come to hand; 16 describes aud illustrates their open and 
enclosed p.c. motors as applied to driving, pumping audlother 
purposes. Tables of dimensions, speeds, outputs, prices 3 
particulars are given. 

A wall card, issued by HaMBLETS Brues Brick Co, ip. of 
West Bromwich, gives several views of their works, and!shows afew 
of their specialities in bricks, piping, &o. 

A list has been issued by Mzssns. Ernest F. Moy, Lern., relating 
to Moy & Bastie's patent liquid resistance. 

Mr. E. Е. JaBvis, of Bridge Street, Middlesbrough, has sent us 
а copy of his illustrated pamphlet describing ''British " water- 
coolers for refrigerating plante, condensing plants, and gas engines. 
Au accompanying circular shows Mr. Jarviss band piston pumps 
(Klein’s system). 


Forthcoming Book.—Messrs. Wm. Hodge & Co., of 
Glasgow, will publish early in November an original scientific 
treatise entitled "'Eleotricity—Its Place and Power in the 
Universe.“ 


Solid Fuel for Internal Combustion Engines. — On 
Thursday of last week a demonstration was given at the works of 
Messrs. J. E. Hutton, Ltd., at Thames Ditton, of an internal com- 
bustion engine, using a solid hydro- carbon in the form of small 
balls of refined naphtbaline as fuel. The trial was made on a 
12H. . Hutton four-cylinder petrol engine, to which the special 
arrangement devised by Messrs. B.Chenier and Lion, two French engi- 
neers, had been applied. The latter consiste of a tank, or hopper, 
in which the refined naphtbaline, in the form of small white balls of 
the size of marbles, is contained, the outlet being closed or opened 
by a valve on the end of a stem, which terminates in a float, 
rising and falling with the liquefied naphthaline. The receptacle 
containing the latter is kept at а bigh temperature by a jacket, 
through which part of the exhaust gases is made to pass, a 
similar jacket being formed around the inlet valves. The engine 
is started up on petroleum spirit, in order to get the initial heating, 
and in about two minutes the motor can be turned on to the 
naphthaline, which is sprayed into the cylinder in a liquid of the 
conaistency of treacle by means of a special injector. Means are 
provided for adjusting the feed of the liquid and the air supply. 
Appended are the resulte of а series of comparative tests of petrol 


and naphtbaline which have been made:— 
Cost of fuel 


H.P. of Revs. Consumption per per 12 u. p., 
Fuel. engine, per min. 12 H.P., per hour, per hour.* 
Petrol 12 1,000 12:32 lbs. = 1°78 gal. 18. 24d. 
Naphthaline 12 - 1,000 1275 „ 9d. 


* Taking petrol at 8d. per gallon and naphthaline at £7 per ton. 


At the demonstration the engine was first run on petrol and after- 
wards changed over without stopping to the naphthaline, the 
change causing no perceptible variation in the running. It is 
claimed that the gluey nature of the liquid does not cause any 
clogging of the inlet pipes or valves, but, on the contrary, it has 
a cleaning action. Apart from the economy, one of the great claims 
made for the naphthaline, which is a waste product of gasworks, 
hitherto used only as a disinfectant and to protect clothing from 
moths, is its great safety as compared with petrol, and it is on this 
account that Messrs. Hutton have acquired the British and Colonial 
rights in the system, which they intend to apply to motor boats and 
commercial automobiles. 


The Transvaal.—The value of the electric cables, wire, 


. and fittings, imported into the Transvaal during the seven months 


ending with July last, is retgrned at £43,000, as compared with 
£45,000 in the corresponding seven months of 1903. 


Imports of Foreign Electrical Apparatus.—While 
the imports of foreign electrical machinery into this country are 
increasing, those of foreign electrical and apparatus are 
tapering off slightly. The value of such imports during September 
last, is returned at only £63,699, bringing up the total for the first 
nine months of the year to £565, 964, which contrasts with £585,483 
in the corresponding period of 1903. 


Working Conditions of Factory Employés.—We 
have received from Messrs. Joseph Crosfield & Bons, Ltd., two small, 
but interesting, pamphlets. In one is given а short descriptive 
account of the products (caustic toda, soap, &c.) manufactured by 
them, and of the chemical and mechanical processes involved in 
their manufacture. In the other there are particulars of the means 


taken by the firm for promoting the health of the workpeople, and 


for improving the conditions of employment. There are such 
attractions as cricket and football clubs, gymnasium, chapel, schools, 
choirs, brass band, fire brigade, a technical library, lecture arraoge- 
mente, winter evening entertainments, marriage and long-service 
presente, medical aid, and a multitude of like advantages. These 
pamphlets, especially the last-mentioned one, detailing the excellent 
arrangements made for the mental and moral development of the 
staff at Bank Quay Worke, Warrington, might be studied with 
profit by other large manufacturers, and by all who take an interest 
in bettering the conditions of factory employ és. 


: The Diesel Engine,—The Mirrlees Watson Co., Lid. of 
Sootland Street, Glasgow, are manufacturing Diesel oil engines, and 
have issued a special pamphlet describing them and their advan- 
tages. They have three Diesel engines of their own manufacture 
ranning in their works, driving miscellaneous machinery, cranes and 
dynamos, and these can be seen by anyone specially interested. 
The circular mentions that over 900 engines of thie type, having an 
aggregate power of 45,000 1.н.р., are now in use, 
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St. Louis Awards.—The Land und Seekabelwerke 
Aktiengesellechaft, of Cöln- Nippes, bas been awarded ‘a gold 
medal at the St. Louis Exhibition. 


Messern. Nalder Bros. & Thompson, Ltd., have been awarded a 
gold medal for electrical measuring instruments at 8t. Louis. 


The Allis-Obalmers Co. have won the highest honours at the Bt. 
Louis Exhibition with each of their three exbibits—steam engine, 
electrical and mining. The 5,000-н.р. engine, known as the 
“Big Reliable,” and a large generator built by this company’s 
electrical department, otherwise known as the Bullock Electric 
Manufacturing Co., each won a grand prise. These two machines 
form the unit which supplies the decorative lighting of the Ex- 
position buildings and grounds. In the Department of Mines and 
Metallurgy, the Allis-Chalmers exhibit was also awarded a “ grand 
prize," the highest honour. The Bullock Electrie Manufacturing 
Co.'s grand prize also covered all their alternators, synchronous 
motors, direct-current generators and motora, and rotary converters. 
The Bullock system ef multiple-voltage control of motors won a 
gold medal. 


A gold medal has also been awarded to the Consolidated Hlec- 
trical Co., Ltd., of Canonbury, for their exhibit, of which we gave 
some particulars a few months ago. 


Fire Alarms.—A fire broke out in a basement at the 

Theatre Royal, Edinburgb, the other day, while а rehearaal was 
` proceeding on the stage above. The theatre is fitted up with the 
May-Oatway fire alarm system, and although the fire did not assume 
such dimensions that those on the spot could not cope with it, the 
automatic alarm reached the central fire station, and brought the fire 
brigade on the scene just as the fire was practically extinguished. The 
amount of the damege will hardly exceed £5. This Edinburgh 
theatre is one of the only four in the United Kingdom to be fitted 
with automatic and hand switch brigade-calling device in com- 
dination, and this is the first fire to occur in any of them. The 
other three theatres electrically protected in the same manner are 
the Lyceum and Мовв'в Empire, at Edinburgh, and the King’s, in 
Glasgow. 


Raworth's Traction Patents.—Raworth’s Traction 
Patents have received instructions to equip 40 new oars for the 
Birmingham and Midland tra nways with regenerative control. 


LIGHTING AND POWER NOTES. 


 Armagh.—The U.D.C..has resolved to undertake the 
public lighting of its area. 


Bradford.— Complaints are being made regarding the 
increased price of energy for power purposes, and permission has 
been requested for a deputation to wait on the Electricity Committee 
in reference to the grievance. 


Bristol.— The Electrical Committee has sanctioned, upon 
the recommendation of its electrical engineer, the construction of 
& sub-station, and the laying of another n.T. cable to cope with the 
demand for energy at Broadmead. . The question of extending supply 
to Stoke Bishop and Henleaze is also receiving consideration. 


Cambuslang.— The Lanarkshire Middle Ward District 
Committee has resolved to a*k the C.C. and the Joint Standing 
Committee for their consent to the borrowing of £12,339, to carry 
out the electric lighting scheme proposed for the district. 


Cawnpore.—In conjunction with the recently-granted 
application of Messrs. Begg, Sutherland & Co. for а 42 years’ licence 
for the lighting of Cawnpore, it may be noted that authority is given 
to supply energy for lighting, power, traction, and other public and 
private purposes.” For traction, polyphase generation, and con- 
tinuous current distribution, at from 500 to 575 volts, is to be 
used. The frequency to be employed is not exactly specified, 
but not more than 60, nor less than 25, cycles per second is admis- 
sible. For lighting and power, with alternating current, two, three 
and four-wire systems may be employed. In the three and four- 
wire systems the earthing of the neutral conductor is optional. Fall 
advantage is to be taken of the latitude which the Indian Electricity 
Act of 1903 allows for tbe employment of overhead wires. The 
whole of the distributing mains shall be aerial, except in such cases 
where it may be found that circumstances will not permit of con- 
ductors being erected, in which case they shall be put underground." 
The licensees are entitled to charge consumers at the following 
rate :—“ For each unit the eum of 8 annas only, provided that if 
in any month the value of the supply to any consumer at the rates 
actually charged does not amount to the equivalent of 1 rupee for 
each kilowatt installed, with a minimum of 1 gw., the licensee may 
charge a sum not exceeding that amount." A cheaper tariff for the 
supply of energy for power purposes, as is available in Calcutta 
and Bombay, does not seem to be at present contemplated. 


Continental Notes.—SwIrZERLAND.— It is proposed to 
establish new iron and steel works at Innerkircheo, not far from 
the iron ore mines at Obsrhasli. Asample water power is available 
iu the districts, application has been made for a concession to put 
down plant to utilise the same in the generation of elec:rical energy 

lighting and power purposes at the new works. 


Spanm.—At Prodaluengo it is proposed to utilise the available 
water-power for electricity generating purposes, for lighting the 
district and supplying power. 

GznMANY.—AD electric lighting and power plant is about to be 
installed at the collieries at Alstaden. 


Crompton.— The B. of T. has decided not to revoke the 
Council's E. L. order for another 12 months. 


Croydon.— The T.C. proposes shortly to install the elec- 
tric light in all the buildings under the supervision of the Corpora- 
tion. Gas last year cost £703, and the cost of energy is estimated 
atonly £671. 


Dover.—The T.C. has decided to obtain powers to supply 
energy to the parishes of Hougha n, Poulton, River, Alkham, E well, 
b aps West Langdon, East Langdon, St. Margaret's-at-Cliffe, 
West Oliffe, and Guston, and the consent of the R.D.C. bas been 
asked for. 


Gwyrfai.—The U.D.C. has been asked by Mr. E. A. 


. Neele for its sanction to his extending the electric lighting of Port- 


dinorwic, and to his erecting overhead wires in connection therewith. 
Permission has been granted, provided the mains are placed under- 
ground. 


Gravesend.— Subject to the approval of counsel, the 
T.C. has agreed to terms for taking over the Northfleet electric 
lighting order. 


Hessle.—Notice of the application of the U.D.C. for an 
E.L. order appears in the London Gazette for October 29th. 


Lancashire Electric Power Co.—It is stated that the 
company intends to apply for a prov. order to supply Barton, Davy- 
bulme, Clifton, and Flixton, with electricity. 


Lichfield.— The City Council has had before it several 
proposals for the working of its 1901 E.L. order, but considered 
that the best course to adopt would be to arrange with а company 
to work the order for а term of years, the Corporation NONE. 
£10,000 to carry out the work, and that the company shoul 
provide for the redemption of loan and interest charges. 
Upon being advised that the B. of T. would not grant per- 
mission for such an agreement, the Council has resolved to await 
further offers. 


Llandudno.— The U. D. C. electricity supply accounts for 


the year ending March 3186 last show, after setting aside the sink ing 


fund and interest charges, а credit balance of £53, as against a 
deficiency of £368 in the previous year. 


Llanelly.— It is stated that the U.D.C. has appointed 
Mr. J. C. Howell, of Llanelly, to report upon the question of an 
electric lighting and tramway undertaking for the town. 


London.—WaxpbswonTH.—The В.О. has considered the 
scheme prepared by Mr. W. P. Adams for utilising the Tooting dust 
destructor for the generation of electricity, and on the reoom- 
mendation of its General Purposes Committee, has decided that the 
County of London Electric Supply Co., Ltd., be informed that it 
contemplates applying for a prov. order to supply electricity witbin 
the borough. Before taking s'eps, however, the В.О. has asked the 
company (a) whether it would be prepared to hand over to the 
Council the Streatham area of its undertaking upon terms; (5) 
whether it would be prepared to purchase in bulk the electricity 
generated at the dust destructor. In the course of a discussion on 
the subject, 16 was pointed out that the L.O.O. migbt be willing to 
buy a supply of energy from the B.C. for its tramways. It was 
anticipated that there migbt be some difficulty in obtaining а prov. 
order. It has also been decided to call the attention of the B. of T. 
to the fact that the accounts published by the County of London 
Electric Supply Co., Ltd., combine the accounts of the whole of the 
company's London undertakings, instead of showing the results of 
the working of each of them separately. 

WxeTMINSTER.— The Charing Cross and Strand Electricity Co., 
Ltd., has asked the City Council whether it still disapproves of the 
construction of new surface boxes. It appears that the company 
will be compelled to build the boxes, and that a large number are 
of the type ordered by the B. of Т. to contain the Peard fuses for 
fusing the network of the company's mains iu accordance with the 
Board'sregulations. 'The company does not propose carrying out 
allthe work without ap g to the B. of T.; but as part is urgent, 
it has asked the Council's consent to the company carrying out that 
which is necessary to conform to the regalations, leaving the 
question to be decided upon tbe appeal. The Council, however, has 
resolved not to consent to the company's proposal. 

. Ina report the Works Committee states that it appears to have 
, been the practice of the Council's predecessors, and also the present 
Council, to accept shorter notice than the statutory one month from 
the electricity companies for service connections, with the exception 
of the St. James’s and Pall Mall Electric Light Co., who give four 
weeks’ notice, but apparently do not wait for the decision of the 
Council upon the notices. Under these circumstances, great difficulty 
arises in superintending the work of the companies, not only in con- 
sequence of the shortness of the notices, but also because of the 
increasing practice of executing work of greater extent than 
is justifi:d on such short notice. For instance, during a recent 
fortnight, five boxes were oonstructed on the public way in various 
parts of the City, one by the St. James's ani Pall Mall Blectric Light 
Co. and four by the Westminster Electric Sapply Corporation, with- 
out notice to, or the conse1t of, the Council. As it appeared tojthe 
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Committse to be extremely important that the Council should have 
an opportunity of considering eacù notice, especially of intention to 
construct boxes, before such works were commenced, it had decided, 
subject t» the Council's approval, that the various electric supply 
companies should be required to strictly comply іл future with the 
provisions of their Acts as regards the giving of notices and furnish- 
ing of plans of work. The same Committ»e reported with reference 
to the question of the serious effect upon the life and condition of 
the pavements caused by the constant opening up of the 
streets by the variou: electricity and other companies, that a 
letter had been addressed t» the undertakers, stating that, 
in order to prevent sub:equent sinksge, and to permanently 
restore the pavement as far as possib'e to а satisfactory 
condition, the Council hid decided to trim tack the edges of the 
concre'e foundation obliquely upon the solid ground on either side 
of the trench, in orler to form а propor support and stay for the 
new concrete, and also to have a bare margin along the surface of 
the old undisturbed concrete on each side for the reception of the 
block: to be rela'd. | 

Theme Committee has also decided to give the St. Jame?’ and 
Pall Mall E'ectric Light C». 19 months’ notice of intantion to ter- 
mina‘e the existing agroement for the lightiag of the parish of 
Bt. J ımes. The City engincer is to obtain compe'itive tenders from 
gas and electricity с »mpanies for the lighting of the area. 

Ha\MERSMITH. —The surveyor to the B C. is to prepare a specifica- 
tion for the third ex'ension of the electricity work: building і, consist- 
ing of additioas to the boiler house. The es‘im \ted cost of the work is 
£2,000. Tendera are to be invited for supplying the cables and 
other materials required for the purpo'e of connecting Olympia, 

‘supplying consumers in King Street, and the new workhouse iu 
Ducane Road. The estimated cost of these two 1 wt-named works 
і: King Street, £200 12:.; Dacane Road, £1,462. 

BrRMONDsSEY.— The B C. has ander consideration a proposed agree- 
ment to supply energy for three years to tbe Surrey Commercial D»cks 
Oo. upon the following t»rms: —Power, 2d. per unit up to 10,000 unit: 
per annum; 14 l. per unit in excess of 10,060 and up to 20,000 per 
annum ; 14d. per unit in excess of 20,000 and up to 30,000 per 
annum. Lighting, 344. per unit up to 30 000 units per annum. If 
the power consumption is not less thin 30,000 units p»r annum, and 
the lighting consumption із not leas than 30,000 units per annum, 
then the price for the whole will b::—14d. per unit up to 80,000 
units per annum ; 111. per unit ia excess of 80,000 and up to 130,000 
per annum; 14. per unit in excess of 130,000 per annum. 

BRTRNAL GBEEN.—The whole of tbe propertie: on the additional 
site for the electricity works and dus* destructor having now being 
acquired by the B.O., application isto be made to the L.C.C. fora 
loan of £9,250. . . . 

FvLaam.— Upon the recommendation of its electrical engineer, 
the Council has decided to expand £875 in laying mains for 
side street li zxhting by incandescent lamps. 


Lough borough.— The electricity supply was started on 
Monday last, following a trial run of the plant on 29:h ult. As 
only one set has ye: been put down, the full public supply will not 
be available for ssveral weeks. 


‘Mexico.—A hydro-electric plant is to be installed at Joya, 
on the River Conchos, and it is proposed to transmit the energy to 
El Parral, a mi ing centre about 45 miles distant. 


Mirfield.—A I.. G. B. inquiry was held recently into an 
‘application of tb» U.D.O. for sanction t» borrow £4,948 for E. L. 
purposes. The town clerk explained that the Council bad entered 
into an sgr:;ement with the Yorkshire Electric Power Oo. for a 
-supply of energy іл balk. This isto be delivered to а eub-station, 
to be erected by the compauy, on the thrae-phasa system at 10,000 
volta, and transformed down to a pressur3 of 2,000 volts single - 
phase. Th: Council has agr»ed to piy £1 24. per kw per quarter 
on its actual maximum demand, and in addition a price per 
unit according to the amount usei, varying from ‘91d. to 78d., 
but in no case is the charge for the first year, including 
the standing charges, to exceed 24. per unit. The Council 
will also pay £1 per year rent for the meters, which are to be pro- 
vided by the compaiy. The Council] will supply to consumers of 
energy for power up to10 kw. All power users of more than 10 Kw. 
will be supplied direct by the company, апа in consideration of 
this the company agrees to allow the Council certain persentages 
рэт annum on the accouats The agteement isto hold good until 
1915. ltis proposed to charge 5d. per unit for lighting purposes, 
and 2d. for power. There was no opposition. 


New Z»aland,—For the following brief description, 
which is of interest, of the Waipori Falls Electric Power Co.'s pro- 
ject, we are indebted to the New Zealand Mines Record and Aus- 
tralian Hardware and Machinery. Water supply is to be drawn from 
the Waipori River. The iatake is of tunnel formation, 20 ft. long, 
through a spur of solid rock, it is 8 ft. wide at inlet and 6 ft. 
at outlet; the dam is 70 ft. wide and 14 ft. in depth. To dis- 
pose of silt accumulations, a2 18-in. pipe is provided through the 
wal. ТЬз conduit for carrying the. water from the dam to the 
penstock i: 1 mile 67 chains in length, the gradient being uniform 
of 8 ft. per mile, aad the flame is 6 fi. wide by 4 ft. deep in the 
clear. The ponstock will be of ma:onry, 13 fl. long, 9 ft. wide, and 
14 ft. азер The two pipes for carrying the water from the реп. 


stock to the whuels ara to bs of steel of а tensile streng zh of from 


25,000 to 62,000 Ibs. per sq. in. The length of each pip» will be 
1,825 ft, and the effective head will be about 663 ft., and as each 
_will carry 40 slaice-heads of water, the power is estimated at 
3,000 нт each. The pipes will be 36 in. in diameter and will 
branch into two 22-in. pipes, each supplyiag one unit. The wheels 


stated, since 1892. 


are of the Pelton type, 52 in. in diameter, witha normal rating of 
about 1,300 нр. at 429 r.p.m. Each is supplied with two sets of 
disks and two sets of buckats, and with a deflsoting nozzle 3$ in. in 
diameter, regulated by a Lombard governor, electrically controlled 
from the switchboard. The guaranteed efficiency ie, at full load, 
80 percent. The generators will each be mountei between two 
Pelton wheels, ала will generate three-phase alternating current at 
2,400. volts, 50 cycles рэг second. The full load effi :iency of these 
is est mated at 953 per cent. The energy is to be transformed по to 
a pressure of 20,000 volts for tranemission, the length of the line 
bing 30 miles. Step-down transformers ате to be installed at 
D 1nedin to reduced the pressure to a value suitab‘e for commercial 
lighting and power purposes. | 
ТЬе question of the electric lighting of Auckland, says the Aus- 
tralian Mining Standard, was dis?u:ged recently, and Mr. Henry, the 
electrical engineer, was instructed to draw up a report. It was 
sta*ed at the meeting that coal could be obtained for from 41. to 5s. per 
ton, aud a site for the power house could be had almost for the ask- 
iag. Tae estimated price for the erection of buildings and pla t 
equipment was £50,000 to £55 000. 


Ormskirk,—The Council has concluded an agreement 
with the N tional Electric Construction Co. for the erection of 


` electricity works in its district, the e mpany agreeing to bear all 


the legal expeneres of carrying out the stheme. The total estimated 
cost is £15 000, and application is to be made to the L © B. for 
sanction to borrow this sum. 


Perth.—The E. L. Committee has decided to recommend 
the T.C. to call for offers for the following additional plant, 
rendered necessary for the provision of electricity for the tram- 
ways: —440-Kw. dynamo, with foundations, costiag £3,200 ; stean 
piping, £150; traction switchboard, 1. 400 ;. aud additions to the 
present switchboard, £250 —total, £5,000. 


Redditch.—At a meeting on Ist inst., it was explained 
that а breakdown in the eleotricity supply, which occurred during 
the busiest time on Saturday evening last, was occasioned by the 
blowing out of a valve. 

The town clerk stated that he was experiencing much diffculty 
in negotiating the loan of £16,000 authorised іп сооп зсбіоп with 
extending the electricity undertaking. Money was stat3d to be 
procurable only at a high rate of interest, and it was suggested 
that only half this sum be borrowed to meet immediate needs, 
but as this will not suffi :e, a committee has been appointed in the 
matter. | 


Ripon.—The Corporation has been approached by 
Messrs. Foote & Milne respecting an application by them, for an 
E.L prov. order for lighting the town. 


St. Helens.—The borough electricity works are about to 
be extended, at a cost of £8,000 The plant was worked to its 
utmost capacity last winter, and areport by the engineer shows that 
at certain times, if anything had gone wrong, the supply must have 
been cut off from one or two sections of the tramways. The coming 
веа оп, it is hoped, will be got through without trouble, but, in the 


engineer's opinion, they will be pinched.” 


South America.—The statutes of the Electric Light and 
Water Works Oo. of Ooronel Suares, have been approved, and 
tenders are shortly to be iavited for the plant, &c. 

The municipal electricity works at Gualequay were inaugurated 
at the commencement of last month. 

The contract between the La Plata Government and the River 
Plate Electricity Co., according to the Review of the River Plate, has 
now been signed. The company is to take over the public lighting 
for ten years at a cost of $9 gold aud $9 ш/а per 10-ampere aro lamp, 
tog:ther with a permanent permission for private lighting. When 


the public lighting contrast expires, the company isto pay to the 


Government 5 per cent. of its gross receipts. The company bas 


purchased from the Government the land, buildings and machinery. 


Tais question of public and privat» lizhting has been pending, it is 
The manager and engineer to the company has 
left South America for London in connection with new plant, which 


_it ie proposed to put down. 


Sligo.—Permission has been asked of the Corporation 


by a syndicate, to put down а plant iu the town to supply the 


district with electricity, aud to erect overhead wires. 


Spalding.—Full notice of the U.D.C.'s application for 


а prov. order appeared in the London Gazette on November 1st. 


Staines,—The Board of Trade has revoked the Staines, 
Egbam and Chertsey electric lighting order of 1900. 
Stoke-on-Trent.—A deputation has been appointed to 


meet representatives of the Fenton U.D.O. to discuss the question 
of the Corporation supplying Fenton with electricity in bulk. 


Swindon.—The T.C. has fixed the following scale of 
charges for energy to large power consumers. — Between 1,500 and 
2,000 units per kilowatt of maximum demand, 1:58.; 2,000 and 


. 2,600, 14d. ; 2,500 and 3,000, 1°34.; 3,000 and 3,500, 1°2d.; 3,50C 


and 4,000, 1°14.; over 4,000, 1°04.; plus a capital charge at the rate 
of £4 per kilowatt for every kilowatt of maximum demand between 
4.30 p.m. and 9 p.m. in November, December, January and 
February. 


Sydney, N.S.W, — At about the middle of last 


month, Mr. Т. Rooke, the city electrical engineer, reported 


that 36 consumers, representing a total demand of 226 xw. 
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were connected, and the applications for supply represented a 
demand of 1,036. 

The Alexandria Oouncil, another suburb of Sydney, is also con- 
sidering the question of lighting its area by electricity. 


Watford.—Mr. J.G. Benskin has resigned the chair- 
mauship of Watford U.D.C. Electrical Committee, in consequence 
of the refusal to grant an increase of salary to the assistant elootrical 
engineer, as recommended by the Committee. 


Tewkesbury.—The T.C. has resolved to apply to the 
В. of Т. for a prov. order for E.L. 


Walthamstow.—Mr. F. A. Wilkinson, the electrical 
engineer, has recommended the Council to create a reserve and 
depreciation fund in connection with its electricity undertaking. 
The price of energy for street lighting, excepting aros, has been 
reduced to 2d. per unit for the ensuing six months. 


Wimbledon.—There was no opposition at the L.G.B. 
inquiry on October 25th relative to the application of tbe U.D.C. 
for а loan of £6,600 for E.L. purposes. The amount is made up as 
follows:—Mains, (£4,000; transformers, £500; transformer sub- 
stations, £800 ; meters, £1,200; legal expenses, £100. 


Woolwich.—The B.C. has resolved to apply to the 
Board of Trade for a prov. order authorising the Council to supply 
electrical energy throughout the borough. 


e 


TRAMWAY AND RAILWAY NOTES. 


‚ Belfast.—The Tramways Committee on the 24th ult. 
decided that the first section of tramway to be electrified would be 
the Ligoneil Road route, a very hilly suburban one. A deputation 
from the Oouncil has been in London negotiating for the tram- 
way loan of £1,250,000. | 

For the sent, the Corporation does not intend to alter the 
fares—the lowest of which is ld. and the highest 3d.—over the 


system. Fora long time a half-penny stage was urged on the com- 
pany, but without success. 


Burton-upon-Trent.—4A system of parcel delivery on 
the Corporation tramcars was inaugurated on the lst inst. Parcels 
are received on any car, from 8 a.m. to 6 p.m., on ordinary week 
days only, at а charge of 14d., and delivered in any district within 

f a mile of the track. There are two deliveries daily, and, as 
well as being received by the conductors on the cars, the Corpora- 
tion has arranged with certain tradespeople to also undertake the 
receipt of parcels for conveyance. 


Dublin.—The closed-in-top car has been introduced in 


Dublin with gratifying results. It is intended to increase the 
number of such cars for the winter months. 


Franee.—The Provincia] Council has approved of the 
project for the construction of a tramway from St. Seine to 


Aignae (D'Or). The cost of the undertaking is estimated at 
1,586,000 francs. 


Glasgow.—The dispute between the Corporation Tram- 
ways Department and the Paisley and District Tramway Co. 
regarding the conditions under which the former should kave 
running powers over a portion of the latter'ssystem was the subject. 
of arbitration proceedings in Glasgow recently. Lord Balfour 
of Burleigb, late Secretary for Scotland, acted as arbitrator under 
appointment by the Board of Trade. The proceedings were private. 
The Corporation were represented by Mr. Alexander Ure, K. C., M. P., 
and Mr. A. N. McClure, advocate, instructed by the town clerk, 
while counsel for the Paisley Tramway Co. were Mr. Balfour 
Browne, K.C, and Mr. C. C. Hutchinson, barrister, instructed by 
Messrs. Ashurst, Morris, Crisp & Co., solicitors, London. The 
portion of the line under dispute, which belongs to the Paisley 
Co., extends from Hawkhead d to Paisley Cross, a distance of 
1 mile. In the Bill promoted in Parliament by the Paisley Co., a 
clause was inserted giving the Corporation running powers over 
this mile. The Paisley Co. contend that they should receive 1d. 
for each passenger carried ovar this mile by the Corporation cars. 
On the other hand, the Corporation maintain that ss the Paisley Co. 
give three stages for 1d. on their system, tbe Corporation should be 
entitled to give at least the same, aud that the Paisley Co. should 
receive only two-thirds of 1d. per passenger as their sbare, the 
remaining third going to the Corporation for the running of their 
cars over the ld. stage. The electric system and track over this 
mile are maintained by the Paisley Co., as well as a proportion 


of the working expenses of the Glasgow cars over the same 
distance. 


Liverpool.— In the course of a letter by Mr. C. R. 
Bellamy, general manager of the tramways, to the secretary of the 
Trades and Labour Council with respect to Jabour affairs at the 
Lambeth Road works of the Tramways Committee, Mr. Bellamy 
stated that the last 12 cars placed on the service were built at 
Lambeth Road, and that none had been ordered from outside firms 
since the spring of 1902. Also, that the present number of cosch- 


body makers and painters was 92, against 47, 49 and 48 in 1901, - 


1902 and 1903 respectively. 


On Wednesday last week the proposed new lines were 
considered by the Oity Council, sitting as an adjourned 
meeting. The proposed tramways in Townsend Lane, Rathbone 
Road, Longmore Lane, Edge Lane, aud St. Oswald Street, were 
agreed to without opposition. A recommendation that a double 
line be laid in Hall Lane and H-'l'and Place, and a single line 
through Towerlands Street, Edge Hill, was carried, 92 voting for 
the rec. mmendation, and 2 against it. Two other resolutions, 
approving of lines, were rendered nugatory, owing to fewer 
members than the required ststutory number being present. In 
the second case, 86 voted for the resolution, and 4 against. The 
total number of members who voted in this case (00) was one below 
the number necessary by statute (91). 


London.—In the course of a lengthy address on the work 
of the London County Council during the past year, Mr. J. W. Benn, 
the Chairman, made the following observations at the Council'a 
opening meeting after the recess. 

" А ter proper streets and bridges comes the question of the 


| people's carriage, and so we reach the Highways Committee, who 


now work for the Council over 40 miles of tramways in the south. 
These only constitute & third of London's tramways, but during the 
year 133 millions of passengers were carried over these lines, and 
over half-a-million pounds was received in fares; 50 millions of 
these passengers were carried at $d. fares, and that in beautiful and 
swift electric cars. The work of electrification has been progressing. 
In 1903 the Greenwich and Tooting sections of the lines were 
electrified. 

“The work of reconstructing our southern lines has been one of 
great difficulty, and thanks are due to tro patience of both passen- 
gers and керер» during the disturtanoe of the streets. But 
this trying period has almost passed, a-d the Council's eervice in 
the south of London, under Mr. Bakcrs chairmanship, is, I may 
say, giving great satisfaction. The people of the north of Tondon 
are naturally desirous of securing a like service at the earliest 
poseible date, and I am sure the Couucil will assist them so far as 
it has powers. The improvement in the hours of labour and other 
advantages accorded to thore serving in the Council's tramways are 
alike well known and well merited. During the year the most 
interesting child of the Highways Committee, the below-street or 
shallow tramway between Theobala's Road and the Embankment, 
has been steadily progressing. On its completion I believe it will 
revolutionise our ideas of dealing with the traffüic of London." 

LAMBETH.—The secretary of the London Southern Tramways Co. 
has served notice on the D.C. of intention to apply to Parliament 
next session for powers to apply electric traction to the company's 
system. 


Rangoon.—A recent cxtra supplement of the Bur на 
Gazette contains a draft of the proposed Government or ot 
authorising the construction cf the Rangoon tramways. Refere: co 
has already been made in these pages to the electric, lighting c:n- 
cession for Rangoon secured by Messrs. J. W. Darwood & Co. Tho 
present order is concerned msinly with the relations, pending aud 
subsequent to, the opening of the tramways for public service. Of 
the various clauses, No. 20 may be mentioned as bearing upon the 
difficulties which engineers have to face in districts subject to heavy 
monsoon rains. This clause reads:— 

When any part of any tramway bas been removed or its use discontinued by 
reason of the execution of any work affecting a road along which such part of 
the tramway was laid or on account of interruption from floods or other cause, 
the promoters may construct and maintain go long as oocasion may require a 
tem sh tramway in lieu of the portion of the tramway so removed or dis- 

пова. 


cont 
As is customary in countries where racial divisions are sharply 
drawn, two classes of passengers are to be catered for. The tram- 
ways company are entitled to demand опе аппа per mile (or part 
of a mile) per second-class passenger, and may charge first-class 
gers at double this rate. The track rental which the com- 
pany will have to pay to the municipality is fixed at 2,000 ruptes 
per mile of single, and 3,000 rupees per mile of double track; such 
track rents to commence for each section when that section is 
certified by the Government engineer to be fit for traffic. A paternal 
Government reserves to itself the right to inspect and examine the 
rolling-stock at all ressonable times, and the promoters (i. e., 
Messrs. Darwood & Co.) will, whenever required to do so by t^e 
Local Government, adopt and supply such improvements in the 
carriages and in the fittings, appliances and apparatus as the Local 
Governmeut may consider necessary or desirable for the safety or 
convenience of the public. The company have a right to make 
special charges for special services of trams or for the conveyanoe 
of а coffin and passengers to and from the cemetery." The muni- 
cipal authorities have, however, to approve such special tolls. The 
Manicipal Committee may at such times, and in such manner as 
they think fit, between the hours of 12 at night and 5 iu the morn- 
ing, use the tramway with its own carriages free of toll for sanitary 
purposes, and for conveying ecavenging stuff, road-metal, and other 
materials required by the works of the Committee, but the Com- 
mittee shall not be entitled to use the promoters’ motive power, 
and shall be bound to compensate the promoters for any damsge 
caused by such user other than ordinary wear and tear. 16 almost 
seems that it is not in England alone that municipal authorities, by 
the insertion of clauses iu agreements, extort as much as possible 
from the promoters of tramway enterprises. 


Spain.—A company has been formed in Madrid under 
the name of the Sociedad de Traccion Electrica del Mino, with А 


capital of 4,000,000 pesetas, with the object of constructing and 


working an electric tramway from Mondaris to Vigo. The Barral 
waterfall wil] be used for the production of the necessary energy. 
| (Continued on page 751.) | 
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sHEYSHAMT HARBOUR ELECTRIC POWER 
PLANT. 


THE well-known enterprise of the Midland Railway Co. has 
been lately evidenced by the installation of an interesting 


m 


electrical plant at 
their Heysham 
Harbour, a large 
haven now in course 
of construction on 
the Lancashire coast 
close by Morecambe. 
It is destined to 
accommodate the 
whole of the goods 
and passenger traffic 
of the Midland Rail- 
way Co. en route 
for Ireland and the 
Isle of Man, and 
when completed will 
afford an excellent 
example of engineer- 
ing skill and enterprise in many directions. Not the least of 
these is the electrical power plant, the details of which are 
shown in the accompanying illustrations, the Mond gas-pro- 
ducing plant being particularly in evidence. The installation 


+ 
A 


Юхтивіовіоғ POWER STATION. 


area of the Harbour is about 45 acres, and the furthest 
point to which electricity is distributed is close on a mile 
from the power house. 

The Midland Railway Co. experimented: with gas- 
driven generators on ‘the: Dowson system at their Leicester 

| | D station, and, 
finding them 
eminently success- 
ful, decided on 
the adoption of 
the same prime 
mover for Heysham, 
with the difference 
that Mond gas is 
used, the contract 
for this section 
having been placed 
in the hands of 
the Power Gas Co. 
There are many 
pointe .of interest 
in connection 
| | with this system, 
which primarily depends for the generation of gas upon 
the passing of a blast of hot air and steam at a fairly 
low pressure and temperature over bituminous small coal, 
contained in a gas producer. From thence the gas passes 


га 


IBe + 


225 — e 
ES e 
K — = 


BHE 


— Е 
B 


— us 


—— 


WESTINGHOUSE 150-Kw. Gas-DrmaMos. 


supplies current not only for the lighting of the Harbour 
but also for a very complete power transmission scheme, 
including electrically-operated lifts, cranes, capstans, and 
many other adaptations of the electric. motor. The total 


to the superheater, where it loses; the greater ,part of 
its heat, and to the dust boxes and washer, where it is cleaned 
preparatory to entering the gas tower through an; hydraulic 


non-return valve. Here it is still farther cooled, and flows 
F 
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into а small gas holder, which is not 
looked upon as a reserve, but rather as a 
means of reducing the pressure fluctua- 
tions that would otherwise be set up by 
the engines. Thecleaning process is now 
resumed by the aid of a rapidly-rotating 
fan that agitates the gas, and a sawdust 
scrubber, which combination suffices to 
remove the last traces of tar, and allows 
the gas to pass to the engines in a 
clean state. The air blast, besides 
being heated by contact with the furnace 
shell, passes on its way to the 
producer through the air tower, which 
is heated by the water that was 
used for cooling purposes in the gas 
tower; after this it joins the steam, 
and passes through the superheater, 
robbing the gas of its heat, as before 
mentioned, thus providing an excellent 
example of a regenerative process that 
takes with one hand and gives with the 
other, so that little is lost. 

The steam consists of the exhaust 
from the Roots blower engine used for 
circulating the air, and also that from 
the pumps. There is а subsidiary 
Körting injector installed as a stand-by 
on the blower, and coal-elevating gear, 
and a weighing machine of Messrs. 
Avery's make that automatically registers 
the amount of coal used. Two such 
complete producer sets have been put 
down at this installation, and extensions 
аге evidently anticipated, as room has 
been left for a third. The maximum 
output of each is 750 J. H.P., and one 


Мохр Gas PRODUCERS AND CLEANING PLANT. 


Мохр Gas PRODUCERS AND Coar HANDLING PLANT. 


producer will deal with 70 tons of 
coal per 24 hours, generating 150,000 
cb. ft. of gas per ton. The engine 
house equipment has been left to the 
care of the British Westinghouse Co., 
who have installed three of their well- 
known gas engines, each direct coupled 
to a 6-pole 150-kw. 200-revolution 
Westinghouse dynamo, and guaranteed 
to work at full load at a consump- 
tion of 70 to 75 cb. ft. of gas per 
B. H. P.-hour, when supplied with gas of 
a calorific value of 150 B. Th. U. per 
cubic foot. At half load the gas con- 
sumption per H.P. will increase by 25 per 
cent. The usual air-compressing gear 
for starting is provided, consisting, in 
this case, of two 4-H.P. motor com- 
pressors which, in conjunction with two 
2$-H.P. motor pumps for circulating the 
cooling jacket water and a small motor- 
generator for providing the ignition 
current, constitute the entire engine 
auxiliary plant. There are four boosters 
installed : two for the feeders and two 
for the batteries ; of the former, one is 
for use in the lighting mains, and con- 
sists of a shunt wound motor, running 
at 850 r.p.m., coupled to two 7}-Kw. 
series wound dynamos, each of which ia 
capable of dealing with a feeder current 
of 300 amperes, “boosting” it at 
maximum load to the extent of 25 
volts. The set also provides auto- 
matically for variations in the load and 
pressure on the two sides of the three- 
wire network by the following means :— 
An auxiliary series coil is provided on 
each machine, the two being connected in 
series with each other and the third wire. 
The coils are so connected or wound as to 
exercise opposite influences on the two 
boosters, and by this means, when 
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there is current in the third wire, the pressure of the heavier 
loaded side is increased and that of the lighter loaded one 
diminished by an amount that is closely proportional to the 
load. A two-way switch provides for the cutting in or out 
of this arrangement as desired. In addition an ordinary 
balancer is used, consisting of two shunt wound machines 
of 24 KW. capacity each, running at a speed of 950 r.p.m. 


GENERAL VIEW OF Gas-DyNAMOS AND BOOSTERS. 


The power feeder booster is of the usual type, and at 
full load when dealing with a current of 250 amperes, will 
generate a pressure of 35 volts, the speed being 400 r.p.m. 
The 16-Kw. battery boosters are of the automatic rever- 
sible class, and are each provided with a 5-Kw. exciter and 
run by a shunt-wound motor at 950 r.p.m. The two 
motors being connected in series across]the bus-bars, may be 
used as a balancer if 
required, in which 
case they are mechani- 
cally coupled together. 
The  exciter being 
differentially com- 
pound wound, with its 
shunt winding con- 
nected to the bus-bars 
and the series across 
the end of а low 
resistance inserted be- 
tween the feeders and 
the generating plant, 
varies the pressure of 


the boosters auto- 
matically in the usual 
manner, and hand 


regulation is also 
possible over a wide 
range. 

The battery, con- 
sisting of 230 cells 
of E. P. S. make, is 
conveniently arranged 
in one tier, and is 
capable of a maxi- 
mum discharge rate 
of 300 amperes for 
three hours, the normal 
working rate being 
180 amperes for six hours. For short periods of half- a- 
minute or so, a discharge rate of as much as 540 amperes is 
possible and necessary, owing to the extensive adoption of 
electric cranes, lifts, &c. 

The large number of boosters employed necessarily com- 
plicates the switching gear, with the result that switchboard 
operations are not of the simplest character. The chances 


of incorrect manipulation have, however, been considerably 
minimised by the introduction of interlocking devices, where 
possible, and no difficulty is anticipated in this direction. 
The power feeders are protected by time limit circuit 
breakers of Westinghouse make, and the lighting feeders by 
double fuses ; dynamo protection being arranged for by the 
usual Буре of overload ‘cut-out in conjunction with a separate 
reverse current circuit- 
breaker. A  note- 
worthy feature is that 
all fuses are placed on 
the back of the board, 
the circuit-breakers, of 
course, being on the 
front as in ordinary 
practice. Тһе very 
favourable position of 
the switchboard with 
regard to ease of access 
and light is to be com- 
mended; the accom- 
panying illustration 
shows that there is 
ample room around 
the panels, the backs 
of which face the 
engine room windows, 
and are thus in a 
position unfavourable 
to neglect, such as the 
accumulation of dust, 
Despite the fact 
that the construc- 
tion of the plant 
and station is such 
as to almost  pre- 
clude any possibility of fire, the arrangements for coping 
with it, should occasion arise, are most complete. 
Two Merryweather fire engines are installed in a room 
adjacent to the boiler house, and consist each of a pair of 
Hatfield pumps capable of delivering 700 gallons per minute, 
driven by an 80-н.р. motor. The current for operating the 
pumps is, taken direct'from: the battery, which in turn may 
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be totally disconnected from the switchboard by a circuit- 
breaker, so that a fire on the board or anywhere in the engine 
room necessitating a discontinuance of supply, would not put 
the Merry weather engines out of action. 

Leaving the generating station, the distribution system 
next claims attention, showing in certain respects some 
departures from ordinary practice. 
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There} are four points from which distribution is made, 
the first being in the station itself, as its sphere of operation 
is within a radius of only 150 yards from the building. The 
second, third and fourth are situated respectively in the large 
and * small goods 
sheds, both 385 
yards away, and at 
a position on the 
north side of the 
harbour at a dis- 
tance of 650 yards. 
Leaving the main 
board in trenches, 
the feeders, which 
were supplied by 
the British Insu- 
lated and Helsby 
Cables, Ltd., are 
carried overhead on 
double Н 40-foot 
poles, being  sus- 
pended by means of 
the usual leather 
loops from a No. 6 
galvanised iron wire 
carried over oil insu- 
lators of Messrs. 
Johnson & Phil- 
lips’s make. At the 
distributing sta- 
tions they terminate 
on the - bus-bars. 
Where considered 
desirable, it has been arranged to couple the power and light- 
ing feeders together at the sub-station through two reverse 
current cut-outs (supplied by Messrs. Dorman & Smith), 
with the idea that either main can be used for both purposes 
in the event of a breakdown. From the distributing boards 
cables are taken to the various lighting groups, cranes, cap- 
stans, &c., being carried in the case of arc lighting upon oil 
insulators attached to creosoted poles, from which the lamps 
are suspended. There are in all 106 Jandus arc lamps, 
each fitted with Siemens lowering gear, and, in the case of 
outside lamps, of the double enclosed type. Other lighting 
is carried out by means of 150 50-c.P. incandescent lamps, 
200 32-c.P., 600 16-c.P. and 30 half and one ampere Nernst 
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i OVERHEAD TRANSMISSION LINES. 


lamps. A point ofjgreat interest is the lightingzofzthe?low 
level landing stages, which at high tide are completely under 
water.  Necessarily the installation of the light in these 
positions was a matter calling for the greatest care and the 
best of workmanship, although it is only the drops to the 
lights that are actually under the influence of the salt water. 
The plan adopted was to enclose the wiring in heavy 
galvanised iron tubes with screwed joints, the whole being 
coated in position with P and B paint. The fittings are 
very substantial, and thoroughly water-tight, the glass being 
cemented to an iron ring, and a joint made between the latter 
and the upper part of.the fitting by means of a rubber 
washer. This and all the other wiring work was carried 
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out with 2,500-megohm vulcanised rubber cable of Connolly 
Bros.’ make by Messrs. E. J. Eckersley & Co., sub-contractors 
to the British Westinghouse Co. 

The sundry adaptations of motor driving} to'Fharbour 
| | machinery that may 
be viewed at Hey- 
sham are in all 
cases excellent 
examples of their 
kind. 

Of the 12 cap- 
stans installed, the 
two 3-ton, which 
are to be used for 
ship haulage, are of 
the greatest interest. 
They, with the 
others, were sup- 
plied by Messrs, 
Stothert & Pitt, the 
motors and con- 
trolling gear being 
of the British 
Westinghouse Co.'s 
make, the latter to 
the designs of the 
Midland Railway 
Co.'s engineer. The 
motors are of 20 
H.P., and drive the 
capstan through 
bevel and Шеп 
single reduction 
gear, thus converting the horizontal rotation of the motor 
shaft into vertical motion, and gearing it down to a speed 
suitable for the capstan. The controlling gear is operated 
by the foot, and so, necessarily, contains some novel 


ELECTRIO PLATFORM CRANR. — 


features. The;fdepression of the lever does not directly 
operate the starting switch, this being actuated magnetically. 
All that it does is to make certain electrical. connections, 
which result in the energising of the controller-operating coil 
and the moving of the switch gradually i from stop { to. 
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stop. An internal overload cut-out is provided, which 
operates upon excessive loads in such a manner ав to 
make hand replacement unnecessary ; the releasing of the 
treadle, and the consequent cutting-off of the current auto- 
matically returning the cut-out to the “on” position. This 
arrangement entirely does away with the ever-present possi- 
bility of an ignorant workman scotching the circuit-breaker, 
а very frequent occurrence when electrically-driven machines 
are placed in the hands of such men. 

There are two electrically-operated lifts for passengers and 
goods installed at the Harbour landing stage, both of the 
Waygood type. They are each worked by а 20-н.г. motor, 
and fitted with the usual control and safety arrangements. 
Beyond the fact that in addition there is a water level cut- 
off which works at a height that varies with the tide, there 
is little that calls for special remark in the electrical 
equipment. 

The cranes, of which there are 14, on the other hand, 
possess in some cases features of a novel character. For 
instance, the wharf cranes are fitted with the makers’ 
(Messrs. Stotbert & Pitt's) free barrel arrangement for hoist- 
ing, which runs loose upon the shaft when lowering, and is 
connected to it by an automatic clutch when raising ; thus 
effecting a saving of time in all operations and a consider- 
able reduction in the starting current of the motor. The 
clutch is controlled magnetically by a solenoid, and comes 
into operation concurrently with the switching-on of the 
motor current. The speed of the loose barrel when lowering 
is controlled by a friction foot brake. Over-travel and no- 
voltage devices are fitted, and the brake is geared to the con- 
troller in such а manner that the motor current cannot be 
switched on until the brake is released. 

The motors are of the Westinghouse series-wound traction 
type, the one used for lifting being of 40 H.P., and the slew- 
ing motor of 7 H.P.; the respective speeds of each motion 
are 100 ft. and 400 ft. per minute. The six 30-cwt. plat- 
form jib cranes are fitted with two motors, 12 н.р. for lifting, 
and 3 н.р. for slewing ; the speeds being in this case 80 ft. 
and 250 ft. per minute. 

The locomotive superintendent of the Midland Railway, 
Mr. R. М. Deeley, was responsible for both the mechanical and 
electrical equipment of Heysham Harbour, being ably assisted 
in the former section by Mr. Newbould, and in the latter by 
Mr. Dalziel. -The British Westinghouse Electric and Manv- 
facturing Co., Ltd., were the contractors for the whole of the 
power plant, and for the building of the power house under 
the supervision of Mr. Deeley. | 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 746.) 


Neweastle-on-Tyne.—At the meeting of the City 
Council on the 26th ult., Ald. Jos. B. Ellis presented a report from 
the Tramwayé Committee recommending the acceptance of the 
resignation of the general manager of the tramways (Mr. A. E. le 
Rossignol). The Committee recommended that Mr. le Rossignol be 
permitted to leave immediately, but that his salary be paid up to 
December 9th. The town clerk said he had received a lefter from 
Mr. le Rossignol. Was it the wish of the Council that it should be 
read? Ald. Ellis protested against the reading of the letter. It 
was very unfortunate that the letter should bave been written, and 
it should not be read. He understood that the Press had the letter, 
and he looked on it as an insult that the letter should have been 
rent to tbe Press before it had been received by the Mayor, and 
read by the town clerk. There was considerable discussion as to 
whether it should be read, but eventually it was1uled by a majority 
that it should be. The text of the letter was as follows :— 


“ To the Mayor, Aldermen and Councillors of Newcastle-upon-Tyne. 


“ Gentlemen,—AÀs I understand you will consider to-day tbe 
question of my resignation of the position of general manager and 
engineer of the tramways, I feel in justice to myself I must give a 
sbort résumé of the work accomplished during the time I have been 
in your service, and the reasons that led me to adopt the course I 
took of resigning my position. 

" Five years sgo I was appointed resident engineer for the con- 
struction of the tramways to tbe plans and specifications of the 
consulting engineer and of tbe City engineer, and on tbe completion 
of the first portion in 1901 you appointed me general manager and 
engineer, and instructed me to organise the necessary staff and the 
servicc on the different routes. | 

“ During 1902, the completion of a number of additional lines, 
and the opening and organising of the service on each, involved А 


considerable amount of work, whilst in addition the 1902 Bill, then 


passing through Parliament, was strongly opposed, and necessitated 
my close and continual attention. 

“ During 1903 I had the heavy work of designing and constructing 
all the extensions to the power station, pumping station, car worke, 
car-sheds, and lines authorised by the 1902 Act, thereby saving you 
£4,000, which the City would otherwise have bad to pay in fees. 
For this service the Corporation unanimously granted me ап increase 
of £100 а yearin my salary, and I very naturally regarded this 
increase of salary as evidence of the confidence the members of the 
Corporation in me, and also as а tangible proof of the satisfac- 
tion which my work had given. | 

“ During the latter part of 1903, the application of the Tyneside 
Co. to Parliament for running powers put an end to the amicable 


relations that upto then had prevailed in the Tramways Committee, . 


and I would like the Corporation to remember that I was in no way 
responsible for the unpleasantness that arose therefrom. 

“During the first half of 1904, the close attention I had to give 
to the Tyneside Bill, and the Corporation Bill of 1904, absorbed the 
major portion of my time. Naturally so, as I was the principal 
witness for the Corporation, and the adviser on all questions con- 
tinvally arising. Fully weighing the above, I can not think I have 
received that consideration which my assiduity to my varied labours 
had a right to except. , 

“ Since the commencement of 1904, every meeting of the Tram- 
way Committee has been rendered unbearable by the action of 
practically one member, who bas hampered all my actions ard 
taken every opportunity of making my position almost insupport- 
able. I felt that this was not as it should be, but forebore to take 
any steps, thinking that after the Tyneside difficulty was rettled, 
matters would right themselves. This, however, was not the case, 
and when I received the offer of a good position in the Colonies, I 
telegrapbed to the Committee asking them if they could not stop 
this continual unpleasantness. The time available between my 
receipt of the offer and the meeting of the Tramways Committee 
was too short to enable me to write a letter, but I asked the Com- 
mittee in my telegram to consider my resignation, if they could not 
guarantee me treatment which I think every public official ought to 
receive: The Committee could not see their way to do this, and 
accepted my resignation. 

" Since the inauguration of the electric cars in Newcastle-on- 
Tyne, the service given to the city has been admittedly second to 
none in the kingdom for all-round efliciency, punctuality, and 
cleanliness, whilst the whole of the plant and lines have been main 
tained in the best possible condition. Now that I am leaving the 
service of the Council after five years of exceptional difficulty, con- 
vinual anxiety, and ceaseless bard work, I would like the Council 
and those members from whom I have received every act of 
courtesy and consideration to understand my fesling of sincere 
regret that I was forced to adopt the course of resigning my 
position, and I can only trust that my successor will bave meted 
out to him a greater measure of fairplay than has been dealt 


to me. 
" Yours faithfully, 
“ (Signed) A. E. LR RossiaNor. 
“ October 26th, 1904." 


Alderman Newton said the proposal that the resignation of Mr. 
Rossignol be accepted, was before the Council He had been a 
member of the Tramways Committee since its formation, and he 
had exercised the right of criticising tbe management, and be bad 
had to take exception to the actions of Mr. Rossignol. The Council 
and the public were deeply indebted to the individual who had 
caused Mr. Rossignol to sever his connection. The Newcastle tram- 
way service was not the veritable gold mine which the muni- 
cipalisers alleged it would be, but with judicious management the 
result would be very different from what it wasthat day. If the 
costly service and profligate expenditure had been continued for 
another six months, the management of the tramways would have 
been involved in hopeless insolvency, and then the dream of the 
anti-municipalisers would have been realised. After contrasting 
the figures of Newcastle with those of Glasgow, he said that horses 
had been bought and the Committee knew ncthing about it, a black 
van had been bought without the authority of the Committee, 
motor-cars had been bought also without autbority. Carshad been 
built, although they had an ample supply of cars, simply to give 
the men in theiremploy permanent work. At the Heaton Station 
they found a number of walking gentlemen whose only business 
was to draw their salaries. There had been gross mismanagement 

rmeating the tramways service right through. .The increase in 

т. Rossignol's salary was given under mis-information—he might 
use а stronger term. In the tramways they bad a magnificent 
money-making concern, and the economies under the new regime, 
he anticipated, would result in the saving of from £16,000 to 
£20,000 a year. They had made the mistake of appointing a man 
without business training ; he hoped they would not make tbat mis- 
take again. 

Mr. Adams said he could endorse a lot of what Alderman Newton 
had said, but he thougbt that in that matter they could not alto- 
gether blame Mr. Rossignol. He thought at the door of Mr. Cail, 
tbe late chairman, with others, might be laid much of the blame. 
If the latter gentleman did not know, then he ought to bave known, 
and if be did know, then he ought to have reported it to the Com- 
mittee. Не believed Mr. Rossignol had done his best. 

Oapt. Kirby moved an amendment to tbe effect tbat Mr. 
Rossignol be paid up to the time he gave up his dnties, which was 
seconded. 

Mr. J. Н. Bogers complained that they were not warned that 
they were exceeding their estimates, and he instanced that in one 
case work was estimated at £15,000, and cost £28,000. He could 
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shock the Oouncil—be could shock the town—if he went into the 
details of the reckless expenditure. 

Mr. Criddle suggested that there should be an inquiry by the 
Board of Trade. 

Mr. Heald agreed that the Committee was to blame, aud said 
they now sought to put the blame on the manager, Mr. R ssiguol. 

Tbe Council then divided. Mr. Kirby's amendment was defeated, 
and the original motion that the resignation be accepted was 
adopted. 


New York.—A Central News Press dispatch says tbat 
the opening of the new subway on 27th ult. caused a noticeable 
falling off in the traffic on the Elevated Railway. The subway 
carried 127,381 passengers between 7 p.m. апа midnight. 


Ruabon.—The Rhos Parish Council having withdrawn 
its objections to the extension of the electric tramways to Ma^lor 
View, the directors of the electric tramways company have the 
subject of the extension now under consideration. Rhos is a 
flourishing North Wales holiday resort with a population of about 
10,000. 


Sweden.—The Swedish Jangner Accumulator Co. has 
just inaugurated, between Nowkoping and Kueiphaden, in Sweden, 
three cars supplied with Jungner batteries Each car runs at an 
average of 15 Бе an hour, and, inaddition to the conductor, 
carries 10 passengers. The Jungner accumulator, with the exception 
of a few minor details, differs but little from the Edison battery. 
Asin the latter, the active material formed by the combination of 
hydrates of iron and of nickel is lodged in t vo sheet-steel recipients 
or pockets covered with a layer of nickel and perforated. The 
active substance is, on its introduction into the steel pockets, submitted 
to a pressure of 400 kilograms per square centimetre, in order to 
secure a high conductivity. Ia order to prevent the fall of the 
active matter, graphite is added to the latter. The Jungner 


units are considerably larger than those of the Edison accumulator; ` 


en h plate of the positive electrode is 34 millimetres thick, while 
those of the negative are 2} millimetres. Tue electrolyte consists of 
a caustic composition containing 20 per cent. of potassium. Mr. 
Jungner had previously tried a potassium-silver accumulator, and, in 
1900 had ín Btockholm an automobile with a cadmium-silver battery, 
which he ran 148 kilometres with a single charge One of the cars at 
present doing the service between Nowkoping and Kneipbaden will 
be submitted to practical tests with silver iron batteries, for this 
type of accumulator gives upwards of 50 watt hours per kilogram 
of the total weight of the element, i.e, an output much suo»eri»r to 
that of the nickel-iron accumulator. Ou the otber band, the silv.r- 
iron accumulator has the reputation of being very expensive. 


Wolverhampton.—The new tramway from Heathtown 
to Wednesfield was opened for traftic on Monday. 


TELEGRAPH AND TELEPHONE NOTES. 


Hull Telephones.—The town clerk recently reported 
that notice of objection had been lodged by the National Télephone 
Co. to the assessment by the t vo unions of the company’s telephone 
undertaking in Hull, on the ground that the Corporation telephone 
undertaking was not equally assessed. The town clerk has been 
instructed to take the necessary steps to appear 11 the matter if 
the company proceeds with the appeal. 


Madras Telephones.—The Madras Weekly Mail reporta 
that Mr. J. B. Gibbons, a represeatative of the Oriental Telephone 
and Electric Co., Ltd., receatly surveyed the telephone system of 
Madras, with a view to placing the wires underground. Mr. 
Gibbons was subsequently to return home to superintend the manu- 
facture of the cable required. 


Telegraphic Interruptions and Repairs :— 


| CABLRS. INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No.1) .. vs . Aug. 26,1901 .. 25 
Trinidad-Demerara (No. 2 T E ee Oct. 10,1904 . 56 
Domıiınica-Marunique .. өө өө ee ee May 7, 10 ws 
Bt. Luoia-Martinique ee ee oe ee eo ay 7, 1903 ee ee 
Ca enne-Pinheiro ee ee ee ee ee Aug. 18, 1909 eo E ee 
Reissa-Iesa (Yemen)-Camaran ee ee ee Oct. N, 19009 .. ds 
Tarifa-Tangier .. oe ee . Jan. 18, 1904 .. T 


Viadivostock-Nagasaki  .. ee 

Closed Fort Arthur-Chefu .. ee ee .. Маг. 9, 1904 .. 
Paramaribo-Cayenne .. “+ s .. July 18, 1904 .. А 
Cape Haitien-Mole St. Nicholas .. s .. Aug. 20, 1904 ,. Ms 
Swakopmund-Mossamedes (under repair) .. Oct. 10. 1901 . 8 
Bolama-Bissao .. s a ee i .. Oct. 18, 1904. , 

Nassau-Jupiter Inlet .. -— ee Oct. 20 1904 .. 
Cape Haitien-Puerto Plata .. oe e. Sept. 26, 1904 .. 
Rhodes-Sitia .. i% 2» E ee . Nov. 1, 1901 .. 


LANDLINES, 
Cartagena-Baranguilla а T ee e. Dec. 8, 1900 is 
Puerto-Barrios .. T єє es oe ee July 28,1902 . 


Seoul-Gensan ee ee oe ee ее ee Feb. 18, 1904 
Beoul-Masampo ee ee ее ee ee ee 
Anju-Ping- Yang. е ee ee ee ee ee Feb. 25, 1904 ee ee 
Ninguta-Vladivostock .. sè 


Caimanera-8antiasgo .. *% s . June 15, 1904 
via Bhamc beyond Tingyuch.. ee T . Oct. 15. 1904 Y 
Kertch-Soutehoum - ө» „. Sept. 27, 1904 


wis Oct. 81 
Telephones to Antwerp.—The Postmaster-General has 
informed the Liverpool Chamber of Commerce that he is investi- 


gating the desirability of establishing a direct telephonic commu- 
nication between Liverpool and Antwerp. 


Rome-Constantinople .. ee . . Oct. 29, 1901 


 Telegraphs and Telephones in New Zealand.—The 
following interesting particulars are taken from the report of tbe 
Postmaster-General and Electric Telegraph Commissioner of the 
Colony for the years 1902.3 and 1903-4, published by the Journal 
Télé graphique 

Telegraphs. —'The Colony possessed in 1901 12,516 ki'ometres of 
landlines, equalling 36,878 kilometres of wire, as well as 530 kilo- 
metres of submarine cable. A speed of 102 letters per minute has 
been a'tained on the Fa ming Vancouver section of the Pacific 
cable, with which the Postmaster deals at length. By reason of 
various interruptions of the landlines in Vancouver, and on account 
of th: difficulties of the country to be traversed, the Pacific Cable 
Board decided to abandon the part most subject to interruption by 
prolongation of the cable from Bamfield to Alberni, about 57 kilo- 
metres, the laying of which was completed in July, 1903 As 
regards the time occupied in the transmiesion of telegrams, the 
Postmaster states that London telegrams reach New Zealand fre- 
quently in one hour, and the average time of transit may be taken 
at about three hours. The average daily number of telegrams to 
and from the Colony before the opening of the Pacific cable was 
425, and since by the two routes 600, and ii is estimated that a 
saving to the Colony has been effected of about £50 000 by the 
reduction of rates. 

The following figures show the traffic in telegrams during the past 
year:— 


Private. ^ Official. Total. 
For 1908 "s 4,271,218 288,086 4,559,304 
For 1904 4,671,904 298,293 4,965,197 
Private messages are analysed as follows :— 
Ordinary. Urgent. Press. Service. 
In 193 e» 3,841,818 183,412 871,045 871,948 
In 1901 8,603,674 176,776 864,860 526,594 


Ordinary paid messages in 1903 averaged 8:26 worde. 
The analysis of Intzraational traffic shows the following 


figures :— 
Australian. Other countries. 
1902-8. 1903-4. 1902-8. 1908-4, 
“Fia Pacio." ' 
Ordinary telegrams... 84,785 56,157 7,918 16,438 
Press tolegrams .. я 805 235 62 
Total. 35,000 66,442 7,685 164% 


“Tiu Eastern Extension.“ 


Ordinary telegrams x 27,179 11,963 7,320 4,888 
Press telegrams .. ec 298 1,108 170 167 
Total .. 5% ve 28,472 18,066 7,490 4,555 
Grand total 63,563 69,508 15,125 21,083 
Increase of 1903-4 over ! 
1902.3. | 6,946 5,908 


Та 1902, 1,830 Press messages, containing 202,968 words, were 
sent to, and 4,443 messages, containing 393,438 words, were receive 1 
from other countries, as azaiost 1,595 telegrams of 159,132 words 
and 5,636 telegrams of 425,824 words for 1903 respectively. 

The c st of maintenance p: г kilometre of telegraph line in 1902-3 
was francs 111:45, and in 1903-4 francs 111 90, while that of cables 
was francs 196:15 in 1902-3, as against francs 16455 in 1903 4. 

Telephone System.—The extension of this system is b3ing pushed 
forwar і, and in 1903 chere were 1,161 kilometres of telephone l‘nes 
consisting of 15,823 kilometres of wire. 

Tuere were 2,103 subscribers in Wellington; 1,707 in Auckland; 
1,579 ia Dunedin; 1,479 in Christchurch ; 425 in Wanganui; $34 
in Napier; 335 in Invercargill ; and 320 in New Piymouth. Besides 
these there are about four otter places with between 200 and 300 sub- 
scribers; nine with 10)-200; six with 50-100; and 53 with less 
than 50. 

Up to April 1st, 1904, £1,053,692 was paid by the Treasury for 
the construction of telegraph and telephone lines, and the following 
figures, converted from francs into sterling at 25 fr. to the £1, show 
the progress of the telephone service :— 


Capital © 
expenditure, Receipts. Expenses. Balance, 
1900 .. oe £162,833 48,808 46,567 — 1 
1900 .. .. £176,349 19,117 45,818 + 3,769 
1902 ..  .. £198,512 55,519 50,772 + 4,770 
1903 .. £218,966 62,151 56,277 + 5,874 
1904 .. .. £241,903 72,028 60,918 + 10,080 


CONTRACTS OPEN AND OLOSED. 


Aberaman (Glam.). — November 4th. Tenders are 
invited for electrically lighting the new premises of the Cwmbach 
Co-operative Sie ty, contractors to supply wiring and plant. Sec. 
retary, 2, Pit Street. 


Belfast.—November 18th. Permanent way, overhead 
electrical equipment, feeders, telephone and other wires, conduite, 
чер Оупа 008, 1 ае терн plant, condensing plant, 

ilers, coal conveying plant, piping, pumps, tramoars, ёс. for the 
Corporation. Se Official Notices” to-day. m 


Dundee.—November 12th. Replacing copper strip mains 
with insulated cables. See Official Notices " October 28 h. 


Erith.— November 11th. Electric lighting of the offices 
of the Erith Education Oommittee at Picardy. Bee Official 
Notices ” October 21st. ' i -> 
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Hammersmith.—November 15th. Electric wiring for 
the new workhouse and infirmary at Wormwood Scrubs; also two 
motor transformers and a battery for the Guardians. See “ Official 
Notices " October 28th. 


Hammersmith.—November 16th. Extra high tension 
feeder mains; draw boxes, frames, covers, &c., fur the electricity 
department. See Official Notices to-day. | 


Johannesburg.— December 27th. Transformer pillars 
and switchgear; also two 35-ton electric overhead travelling cranes, 
for the Municipal Council's electrical undertaking. See two Official 
Notices October 28th. 


Manchester.— November 11th. Wiring for arc and in- 
candescent lighting for Stuart Stre.t generating station. Apply 
Secretary, Electricity Department, Town Hall. Deposit £2 2s. 


Nusselburgh.— November 5th. The T.C. wants tenders 
for electric wiring and fittings for the Town Hall and offices. 
Tenders to Burgh Surveyor. 


Preston, — November 9th. Motors and tramway 
boosters for the Tramways Committee. Bee ''Official Notices” 
Octobor 14th. 


Roumania.— January 28th, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of the town. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See “ Official Notices" October 14th. 


Swansea.—November 12th. Removal, alteration and 
re-erection of а 450. L. H. . triple-expansion engine and a 225-xw. 
continuous current dynamo. Also an 8-ton travelling hand-crane, 
= pas Electricity Department. See “Official Notices" Octo- 

т 14h. | 


Whitby, — November 21st. 200-Kw. direct-current 
dynamo and high speed engine, also one water-tube boiler with 
n grate etoker, for the U.D.C. бее “ Official Notices " October 


Wolstanton and Burslem.— November 15th. The 
Guardians are prepared to receive tenders for the supply and erec- 
tion of electric lighting ра water-tube boilers, feed pumps, two 
25-K w. steam dynamos and booster, ewit :hboard, cables and wiring, 
accumulatora, and arc lamps. Specifications may be obtained at the 
office of the electrical engineer, Mr. Ashton Bremner, Market 
Buildings, Buralem (deposit £2 28.). 


OLOSED. E 


Falkirk.—Mesers. Bruce Peebles & Co., Ltd.,, have 
received from the Falkirk & District Tramways Co. a contract f г 
the permanent way, 8? miles, complete electrical equipment, cables 
and overhead construction, rolling stock, car-shed, &с., at £81,000. 


Fulham.—The B.C. has acce, ted the tender, at £492, 
for the supply and erection of a 3,000-v.lt main generator switch- 
board of the British Thomson-Houston Co., provided the company 
agrees to the conditions of the contract in their entirety. Failing 
the acceptance of these conditions, the tender of the British 
Westinghouse Со, is to be accepted. А 


Middlesex.—The County Council has received the 


following tenders :— 
RalL WAY No. 8.— STATION Roap, Woop GREEN. 
T. Adams Şi - 85 si . £17,675 18 0 
Dick, Kerr & Со... ач "m it 225 .. 17,266 4 
J. A. Ewart.. ae ee ee eec ee ee 18,389 19 7 
Clift Ford (accepted) .. "T is = .. 17,266 0 0 
W. Griffiths & Со. ба aw Ae ex „ 17,868 0 0 
G. Law oe ae oe oe oe ee ee 19,275 0 0 
W. Manders we i re 16,572 0 0 
Muirhead, Greig & Matthews 18,217 18 9 
Nowell & Co. ie id в 19,721 14 4 
Sir Weetman Pearson .. КЕ . . 21,965 17 5 
Railway & Tramway Construction Co. 24,496 9 Б 
Wilkinson Bros. .. E ex S oe 18,354 0 0 
Rartway No. 6.—Hicu STREET, HARLESDKN., 
T. Adana . £35,096 14 5 
Dick, Kerr & Co. (accepted) .. es “© .. 86,337 16 9 
J. А. Ewart.. ee ee „ ‘ws es ee 89,300 10 5 
Clift Ford .. ‘a : da "T . 86,337 0 0 
W. Griffiths & Co. е oe oe ee ee 88,976 0 0 ` 
G. Law E e» " ud 66 à .. 48,537 19 11 
Mowlem &Co. .. us is "T i .. 40,678 0 0 
Muirhead, Greig & Matthews .. à ate .. 42,575 0 0 
Nowell & Co. ә ТТ ES d .. 4547816 8 
D. R. Paterson Е - 38,89 0 O0 
Sir Weetman Pearson .. on 47,681 8 0 
Pethie Bros. Vs is ae zé 41,446 0 0 
Railway & Tramway Construction Co. 60,631 4 10 
Wimpey & Со. oe ee . ve oe ‚058 0 0 


Rartway No. 2.— TURNPIKE LANE, HORNSEY. 


In the event of Messrs. J. G. White & Co., Ltd., whose tender at £89,245 
17s. 8d. was accepted in April last, refusing to execute their contract, the tender 
of Messrs. Dick, Kerr & Co. at 240,906 lis. 6d. will be accepted. 
gm For installing telephones, electric bells, fire alarms, and tell-‘ale 
clocks at Napebury Asylum, the tender of Messrs, Oox- Walkers, of 
Darlington, at £2,477, was accepted. 


- Gloucestershire.—The С.С. has accepted the tender of 
Messrs. Parfitt, Webber & Co., of Bristol, for wiring tha Shire Hall, 
Gloucester, for the electric light. 


Leyton.—The U.D.C. his accepted the tender of Messrs. 
A. Н. Marshall & Co., for installing the electric light in the 
Newport Road School. 


Swindon.—The T.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for the supply of two tramcars, at £560 
each. 


Walthamstow.—The U.D.C. has reccived the following 
tenders for globes for electric incandescent street lamps : — 


F. Suter & Co. (accepted) 1s. 8d. each. 
Johnson & Phillips, 


Warrington.— The T.C. has accepted the tender of 
Messrs, Milnes, Voss & Co., of Birkenhead, for the supply of four 
top covers for tramcars at £80 each, including the cost of new 
trolley poles. 


. 6d. each. 


FORTHCOMING EVENTS. 


Friday, November 4tb.—At 7.30 p.m. Institution of Electrical Engineers Man- 

chester Students), at the School of Technology. Electrio Rail- 
s ways,” by Mr. F. O. Mills. 

Tuesday, November Rth. — At 8 pm. Institution of Electrical Engineers 
(Glasgow), Meeting. 

Thursday, November 10th.— At 8 pm. Institution of Electrical Engineers. 
Presidential Address by Mr. Alexander Siemens. 

Friday, November l1lth.—Tramways and Light Railways Association. Visit to 
the L. C. C. power stations and car-sheds. 

Saturday, November 19th.—At 2.15 p.m. at works. Institution of Elcotrical 
Engineers (Manchester Випдепів). Visit to Messrs. Mather & Platt, 
Ltd., Salford Iron Works. 


NOTES. 


The Wakefield Tramway Meeting.—The eighth 
general meeting of the Association of Light Railway and Tram- 
way Officials was opened at the Town Hall, Wakefield, on Wednes- 
day. November 2ad. The members and visitors were welcomed by 
the Mayor, Alderman E. Stonehouse, and his remarks were echoed 
by Mr. Leon, chairma 1 of the Wakefield and District Light Rail- 
ways Co. Mr. Fearnley, of Sheffield, expressed the Association's 
thanks to the previous speakers, and remarked that criticism was 
always beneficial to tramway undertakings, both young and old. 
The President of the Association, Mr. H. England (manager of the 
local tramways), then delivered his address. He said that the 
object of the Association was to discuss practical tramway questions. 
He further hinted at the many advantages which would a rue 
from an amalgamation of the various tramway associations. Other 
topics touched on were—the carriage of goods on tramways, as to 
which the siding difficulty was the greatest; running powers, in 
regard to which he thought all reas nable proposals were bound to 
succeed. The standardisation of accounts was an important thing, 
and more important than low working costs was the percentage of 
working expenses to receipte. In concluding, he suggested several 
topics as very suitable for discussion at future meetings. Mr. A. R. 
Fearnley, Sheffield, then read his paper on Spe zd Allowances on 
Tramways and Light Railways,” the discussion tending to show that 
maximum speed allowances were steadily increasing, and that they 
should be at least double the average speeds. Mr. A. N. Banister, 
of Norwich, contributed an interesting paper on “The Cost 
and Maintenance of Tramway Oar Wheels and Rails,” which 
drew forth many figures and facte, all tending to show 
that the steel-tired wheel will, in all probability, auper- 
sede the chilled-iron wheel in the near futare; the discussion 
also revealed many interesting features ia connection with the wear 
and tear of track work. In the evening, at the invitation of the 
directors of the Wakefield and District Light R. ilway Co., the 
members and friends were entertained to dinner in the Town Hall. 
Yesterday, Thursday, further papers were to be considered, and 
members of the Association were to attend the formal opening of 
the Wakefield and District Light Railways. 


The Junior Iastitutlon of Eugineers.— The annual 
general meeting of this Institution was held recently at the West- 
minster Palace Hotel, when the Oouncil’s report, balance-sheet, &c., 
were presented. G od progress was recorded, the membership 
having risen to nearly 800, and the assets to close on 21,00). 
Bpecial referenoe was made to the numerous visite to works which 
had been made, to the value of the papers read and discussions at 
the meetings, tbe conversazione, anniversary dinner, summer meet- 
iug in Germany, and other features of aotivity. Мт. Samuel 
Cutler, jun., M. I. Mech. E., was re-elected chairman. During the 
evening two of the past chairmen, Mr. W. J. Tennant and Mr. 
Percival Marshall, gave an account, illustrated by lantern slides, of 
their visit to the United States and the St. Louis Exhibition, 

Оа Saturday. afternoon, October 22nd, the members paid a visit to 
Mesers. Stuart's Granolithic Stone Works at Millwall Dock, Mr. 
Peter Stuart showing them over. He had considerately kept the 

machinery running, so that all the pro»esses in the mauuf soture of 
the stone could be den. Eleotricipower is used for ,the crushers 
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and grinders, current being obtained from the public supply. There 
в also an electric elevated transporter running on a rail for con- 
veying finished blocks between different parts of the works. Some 
striking examples of the strength of the material were shown, and 
tests were conducted on tome of the specimens. 

Another visit occurred on the following Saturday afternoon, 
when, through the kindness of Dr. R. T. Glazebrook, F. R. S., vice- 
president, ап inspection was made of the National Physical Labora- 
tory, at Bushey House, Teddington. 

The opening meeting of the new session is to take place on 
November 18th, when Mr. W. Н. Lindley, M. Inst. C. E., F. G. S., of 
Frankfort-on-Maipe, ів to deliver the presidentsl ad dress, bis sub- 

ect being Municipal Engineering on the Continent.“ An excel - 
ent programme of papers and visits has been arranged, and our 
readers wbo wish to obtain particulars as to membership should 
apply to the secretary, Mr. Wslter T. Dunn, 39, Victoria Street, 
Westminster. | 


Institution of Electrical Engineers’ (Glasgow 
Section) Dinner.—Mr. Robert Robertson presided at the third 
annual dinner of this section, which was held in the Grosvenor 
Restaurant on Friday evening, 28th ult. Covers were laid for a 
company of 200 gentlemen, the croupiers being Prof. F. C. Baily, 
Prof. Magnus MacLean, Mr. Wm. A. Chamen, Mr. Henry A. Mavor, 
and Mr. Jobn M. M. Munro. Among thore present were Sir John 
Ure Primrose, Lord Provost of Glasgow, Bir David Ricbmond, 
Prof. Arch. Barr, Engineer Commander W. Onyon, R.N., Mr. Robert 
Kaye Gray, and Mr. C. C. Lloyd, of the I. E. E. Sir David 
Richmond proposed " The Corporation of Glasgow," which was 
replied to by Lord Provost Primrose. The toast of “The Institu- 
tion of Electrical Engineers" wss submitted by Mr. R. D. Munro, 
and responded to by Mr. Robert Kaye Gray, who remarked that he 
bad just returned from America, and after visiting Boston, New 
York, Chicsgo, 8t. Louis and Pitteburg, һе thought Glasgow bad 
the finest electric tramway system їр the world. Theonly objection 
he bad to it was tbe serial wires. Dealing with the Institution, he 
remarked that its membership was now 5,460. The toast of “The 
Glaegow Local Section“ was given by Mr. C. C. Lloyd, and acknow- 
ledged by Mr. Robertson. | 


Bradford Exbibition. — This exhibition closed оп 
Saturday. The total number of visitors to the exhibition since the 
opening on May 7th was 2,417,708. The profit on the exhibition is 
expected to be about £17,000. 


Interference with Land Brains by Electric Power 
Bills.— Ata Council meeting of the Central and Associated Chambers 
of Agriculture, held at tbe house of the Society of Arts on Tues- 
day last (November Ist), the following resolution was moved by Bir 
Hickman Bacon, Bart.:—'' This Council desires to urge the Board of 
Agriculture to watch the interests of landowners apnd others, by 

reventing interference with land drains by promotersof Electric 

owers Bill" In moving the resolution, he eaid that during the 
past few years a large number of electric power Bills had been 
passed by Parliament. The object of these Bills was to enable 
private companies to establish power stations on a large scale, and 
to distribute the energy generated at а very high tension over the 
areas scheduled. The energy had to be distributed at high tension, 
or there would, he understood, be a considerable wastsge. In some 
cases the mains carried the current for 25 mile& The matter first 
came to his notice by а Bill for the establishment of one of those 
companies in an area in which he happened to live— Lincolnshire. 
The area included not only Lincolnshire, but also certain parts of 
the North and West Ridings of Yorkshire. The capital of tbe 
company was put at £999,000, and they took powers to acquire land, 
voluntarily, for various purposes. Such companies as that 
obtained their powers under the Electric Lighting Acts. He 
contended that when those Acts were passed, it was not the 
intention jthat they sbould apply to rural districts. The Acts 
were baéed on the Gas Acts, one of the provisions enabling 
an electric main to be laid under a street or road in 
the same way as а gas main might be laid. Now, 
altbough it seemed absurd, a rural footpath was also a street 
and the mains could be laid under it accordingly. So that it came 
to this, that when any company obtained powers under the various 
Acts they could lag cables in any street or footpath. The com- 
panies also bad power to break up and interfere with any drains, 
though to what extent was not quite clear. Some sort of control 
was necessary. It might be that the Gas Act of 1847 was a sufficient 
safeguard, but something ougbt to be done. In a flat county such 
as Lincolnshire tbe question of the “ fall" of a drain was a most 
important one, for if the drains had not sufficient “fall,” they 
were not self-cleansing. Most of the districte in which the powers 
had been granted to the companies were hilly districts, and 
therefore tbe question of the interference of the drains 
under road - ways, &c., was not of so much importance; but 
in а county like Lincolnshire, the level of a culvert made 
& very great difference. In the case of the Lincolnshire Bill, he 
petitioned as the owner of the roads, and the question was decided 
in hie favour. He had aleo approached the Board of Agriculture 
and the Board of Trade. The latter body knew all about the 
matter, but they did not seem very sympathetic, as they seemed to 
think that those large electrica] undertakings were good for trade. 
Looking at the resolution as it stood, he thought that an addition 
might be made to it, so as to prevent tbe interference with any 
пет drain that might be made. As the law stood at present, a land- 
owner might require wires or pipes to be moved at bis own cost. 
The motion was seconded by Mr. Bainbridge, and the resolution 
with!the following addition was forwarded to the Board of Trade 


end Agriculture;—' This Council desires to urge the Board of 


Agriculture to watch the interests of landowners and others, by 
preventing unn interference by electric power companies 
with the construction and maintenance of land drains." 


Electro-Harmonic Concert—Ladies' Night. — On 
Friday next, November 11th, the Electro-Harmonic Society holds 
ite first ladies’ night of the season, and Mr. J. 8. Raworth is 
expected to preside. It will be held as usual in the King's Hall, 
at the Holborn Restaurant, and tbe programme announces vocal 
music by Miss Katherine Longland, Miss Maggie Purvis, and Mr. 
Wm. Forington. The instrumental music will consist of violin and 
piano performances by Mr. T. E. Gatehouse, Mr. A. E. Izard, and 
an orcbestra. The miscellaneous items are :—Short stories, by Miss 
Helen Mar; ventriloquial and humorous sketches by Mr. Frederick 
Chester; and musical sketches by Mr. Astley Weaver. 


Marylebone.—Sir Edwin Galsworthy, an alderman of 
the Marylebone Council, has been absent from the Council meetings 
during the past six months, as ће had “ reluctantly resolved not to 
attend further meetings by reason of the majority of the Council 
being determined to carry out to the full their policy in the matter 
of the electric light —a policy diametrically opposed to the views 
he advocated. He has now resigned, after 40 years’ service in the 
interests of the borough. | 


Civil and Mechanical Engineers’ Society.—A meet- 
ing of the Society was held last evening at the Caxton Hall, when 
the presidential address was delivered by Mr. C. T. Alfred Hanssen, 
on “The Effect of Patent Law on Modern Civilisation.” 


National Co. for the Distribution of Electricity by 
Second Generators, Ltd.—In the Court of Appeal, composed 
of Lords Justices Vaughan-Williams, Romer and Cozens-Hardy, on 
Wednesday, Mr. Bonner, on behalf of the liquidator of this com- 
pany, applied for security of coste of an appeal by Madame Ruelle 
from an order of Mr. Justice Warrington, dismissing her claim in 
theliquidation for £50,000 damages. No one opposed the application 
on the Jady's behalf. Their Lordehips ordered security in the sum 
of £50. 


Rugby Engineering Society.—A paper on “ Permanent 
Way for Tramways,” was down to be read at the meeting of the 
Society last evening, by Mr. C. T. Taylor. | 


Light Railways and Tramways Association.—At 
last night’s meeting, Mr. А. ЇЧ. Connett, read an interesting paper 
on “ Notes on Permanent Way for Tramways.” 


Australian Electrical News.—A correspondent at 
Sydney writes under date September 27th, 1904:—The Gas Co. 
here have had, by а recent legal decision, to pay rates on all their 
mains in the public streets. The fight has been proceeding for 
some time now, but, after having gone to the highest Courts, they 
still have to pay. Tbe company are retaliating by raising the 
lighting rates by the amount of rates paid by them for mains. The 
Glebe Council (Glebe is a waterside suburb of Sydney) bas declined 
to pay the increased price per lamp, and the Gas Co. have taken 
the lamps away. The place is at present lit by kerosene oil lamps; 
but the Council has been making inquiries regarding electric 
lighting, and now, after many meetings, and a hard fight against 
thoss who desired to give the equipment to a company to draw up 
its own sobeme, the Council bas decided to irs to Mr. J. R. 
Woodruffe Gardam, M.I.E.E., with whom is associated Mr. J, Е. 
Dodds, with the task of drawing up а echeme fora combined dust 
destructor and electric lighting plant, to be tendered upon. These 
gentlemen will watch the Council's interests during erection of the 
system. For the reasons already referred to, there are many other 
suburban councils looking into tbe matter of electric lighting. 
The idea of taking current in bulk from the City Council 
is not favoured by the suburban aldermen and councillors. 
The chief reason is the problem of refuse disporal, wbich in this 
climate is an important one, and is now becoming an urgent one in 
many parts of Sydney. 

The Sydney Morning Herald is now considering the equipment of 
several presses electrically. One of their presses is equipped on the 
Bullock system. ; 

The Synchronous Clock people bave now commenced an active 
campaign in Sydney through their recently appointed agent, Mr. 
G. W. Btewart. - 

The Sydney Daily Telegraph says that Mr. Hesketh, of Queens- 
land, who represented the Commonwealth at the Congress of Elec- 
tricians at the St. Louis, Exhibition, is astonished to find that 
although telephone rervices in America are no cheaper or more 
efficient than those in Australia, the use made of them is much 
greater. In Australia from 2 per cent. to 3 per cent. of the popula- 
tion utilise the.telephone, against 12 to 13 per cent. in the United 
States. Mr. Hesketh, in a letter to the central administration, 
remarks that the way American telephone companies cater for 
public business is remarkable.” Every few yards one comes to a 
* bay station " (slot telephone), where for a modest nickel you may 

ik to anyone on the network, It is believed that there is a great 
future for public slot telephones on the American plan in Australia. 
The central postal administration has agreed to the installation of a 
system of electrical alarms between the banks, business places, and 
police stations. 


Appointments Vacant.—Senior charge engineer (£130), 
office clerk, and arc lamp trimmers, for Acton U.D.C.'s electricity 
department ; assistant electrical engineer for Hull tramways at 
£120; assistant engineer for the Oroydon electricity worke’ distri- 
bution department (£2); station superintendent for Chester (£130 
to £180); the Battersea B.C. wants a chief electrical engineer 
(£400) ; junior assistant electrical engineer for Oldham (£75). 
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Effects of а Collision; Car and Traction Engine. 
Mr. J. Alexander Bell, the City electrical engineer, Aberdeen, 
has sent us the accompanying view of an electric tramcar which has 
been in serious trouble. 

The accident occurred in thé following manner:—At the far end 
of one of the tramway routes there is no public lighting, and this 
car had just entered the unlighted section on а pitch dark night. A 
traction engine, hauling two loaded trucks, was in the way, and the 
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CAR AFTER COLLISION. 


illustration shows the result. The staircase and door, together 
with part of the panelling, were driven right into the car a third of 
its length. Fortunately there were only a few people in the car, 
and the motorman escaped with a bad sprain of the leg, which is not 
to be wondered at, seeing the position of the controller. No one 
else was harmed. | | 


London County Council.—At the meeting on Tuesday, 
the Council resolved to lend £11,314 to the Battersea Borough 
Council for electric lighting works and the provision of meters. 

-The adjourned report of the Highways Committee was submitted 
and approved in relation to the proposed expenditure of £22,500 
for the construction for electric traction of the tramways authorised 
along Rosebery Avenue. Approval was given to the expenditure of 
£19,280 in connection with the rebuilding of the first portion of the 
car-shed at Streatham. The Highways Committee asked the 
Oouucil to seek Parliamentary powers to enable the constraction 
vid Stoudon Park instead of Brockley Rise of a portion of the 
tramways between Lewisham High Road and Forest Hill which 
are already authorised. It was decided to sanction plans for 


additions to the generating station of the Westminster Electric 


Supply Corporation in Millbank Street. 

Fire Precautions tn Underground Railways.—The Fire Brigade 
Committee reported that the Board of Trade had intimated to pro- 
moters of underground electric railways the requirements in certain 
matters which would be made by officers of the Board when such 
lines were submitted to the department forinspection. A notifica- 
tion had been inc:uded that efficient hydrants, hose and fire рге, 
vention appliances were to be provided, and the Board proposed, if 
there was no objection, to call upon the promoters of such lines, on 
inspection, to produce for the information of the department an 
expression of opinion on the part of the chief officer of the County 
Council Fire Brigade as to the sufficiency of the provision made in 
compliance with that requirement. After consideration, the Fire 
Brigade Committee had informed the Board that the Council would 
raise no objection to the proposal, bat that it was desirable for the 
Board to make certain demands relating to fire appliances, and 
issue them to the promoters of the railways, and they therefore 
forwarded certain minimum requirements and recommendations on 
the subject. These had been embodied ina circular Jetter issued 
by the Railway Department of the Board of Trade to the pro- 
moters of tube railways. The following is а copy :— 

“(а) The following are the minimum requirements as regards 
fire appliances, provided the stations are of reasonable dimensions— 
(1) A hydrant of the fire brigade pattern to be fitted at each end of 
each platform, and such hydrant to be provided with sufficieat hose 
and &; in. nczsle to reach the whole length of the platform and of 
the longest train in use on that particular line. (2) At least six 
backets of water and six of sand to ba available on each of the 


several platforms. (3) An extincteur to be supplied to each car- 
and to each lift. 

“ (b) It is recommended that provision should be made for— (1) 
Some experienced person responsible to the owners of the railways 
to periodically inspect and report to the owners on the fire appli- 
ances and test the extincteurs, and the owners to be responsible for 
the good order of $i nuch appliances and for seeing that the rail- 
way staff is stationed and drilled. (2) АП waste and dirt to be 
removed at least daily. 

' (с) It must be clearly understood that unless overcrowding in 
the lifts and carriages is prevented and the gangways of the latter 
kept clear, the extincteurs in such lifts and carriages will probably 
prove to be useless in case of fire. 

" (d) It should be borne in mind that in the event of fire obtain- 
ing any hold їп а ‘tube’ railway, the fire brigade could be prac- 
tically of no avail, and therefore the railway authorities must rel 
upon their own resources.” 

The Fire Brigade Committee expressed the opinion that pro- 
viding the stations were of reasonable dimensions only, and the 
trains and stations were constructed in accordance with the require- 
ments of the Board of Trade, dated May, 1904, the appliances 
mentioned above could be accepted as sufficient if maintained 
efficiently, and used promptly by tbe railway staff. The minimum 
requirements set out above related only to the tube itself, the trains, 
the platforms, and the lifts which de«cend to that level, and did 
not refer to the booking offices and other parts of the railway above 
the line level, for which special arrangements should be made. 
The particular attention of the Board had been called to the ques- 
tion of overcrowding, as disaster would probably follow if the 
gaugways were not kept clear so as to allow of the extincteurs being 
got to work readily and expeditiously. In addition to this, the 
Committee had suggested that the Board should make a require- 
ment that the motors should be arranged in separate compartments 
made of non-combustible material, and not be placed underneath 
carriages, but the Board replied that its advisers were of opinion 
that the requirement proposed was hardly practicable. The form 
in which the chief cficer should express bis opinion as to the 
adequasy of the fire appliances had been settled by the Committee, 

aad approved by the Board. 


Tastitation of Eleetrical Engineers (Students' Sec- 
tion). —The opening meeting for Session 1904-5 will be held in the 
Library of the Institution, 92, Victoria Street, B. W., on Wednesday, 
Novembsr 16th, at 7.30 p.m., when Mr. J. Swinbarne, Past Presi- 
dent, has kindly consented to deliver an address The following 
papers are down for reading at the three following students’ 
meetings :— 

Nov. 80tb. —'* Motor-controlling Switchgear.” By L. J. Pamphrey. 
Dec, 7th.—'* The Gordon Electric Light Installation at Paddington, 1881 — 1901.“ 

By M. G. Tweedie. - 
Jan. 18th, 1905.— Notes on the Construction and Maintenance of Large Tele- 
| phone Exchange Equipments.“ Ву А. L. Stanton. 

The students’ hon. sec. will be pleased to communicate with any 
student membors desirous of taking part in the discassions on any 
of the above papers, and will be glad, as far as possiblé, to lend 
copies of the papers to such students. 


C. and G. of London Institate.—The report of the 
Department of Technology on the work of tbe past session has just 
been issued, and shows that the number of studente in engineering 
subjects has largely increased. In electric lighting and power 
transmission the number of students has risen from 4,749 to 4,911, 
and the examinees from 1,446 to 1,686. Toe candidates for practica 
examination in wiring have fallen from 330 to 298, bat the per- 
centage of passes is higher. In telegraphy and telephony the 
number of studente has risen from 1,106 to 1,245, and of examinees 
from 948 to 1,066, в very large percentage of the students; the 
passes rose from 419 to 687. The good results in this subject are 
attributed to the encouragement given by the Secretary to the 
G.P.O. to the attendance of employés of the telegraph department 
at the Institute's registered classes. It is interesting to note that 
in certain industries the employers are exerting themselves to 
encourage their operatives to attend technical classes. 


Publie Acetylene Lighting in the United Kingdom. 
From the Jronmonger we gather that some 16 towns and villages 
have adopted public acetylene supply for street and private lighting. 
These comprise Aberfoyle, Arklow, Craven Arms, Dunfanaghy, 
Edarclerry, Gost, Hawes, Hillesley, Hunmanby, Lee-on-Bolent, 
Nenagh, Rootoy, St. Michaels, Tandragee, West Swinton and Wil- 
horn; and an average price for the gas appears to be 55s. 3d. per 
1,000 ft., or about 5s. 7d. per 100 ft., which, it is noted. compares 
very favourably with tbe aversges obtained in German towns 
similarly lighted. 


Third- Rail Precautions.— The Birkdale Urban District 
Council has drawn the attention of the L. & Y. Railway Co. to the 
unsafe condition of the fences along the new electric railway from 
Orescent Road to Lloyd's Siding, Birkdale, and bas requested the 
company to fix wire netting or other practical protection. The step 
is not unexpected in face of recent fatalities on the line, and in 
view of the fact that on the section referred to children can creep 
between the fence and get on the live rail, where dogs have been 
electrocuted. 


The London Electrical Contractors’ Association.— 
On Monday last the annual general meeting was held at Frascati's 
Restaurant. Mr. E. L. Berry delivered his presidential address. 
It was resolved to make a present of £50 to Mr. Е. J. Hogan, the 
retiring secretary. Owing to ite late arrival, our report of the meet- 
ing has to be held over until next week. 
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Concert Notice.— On Tuesday next, November 8th, 
there will be what the announcement terms a superior smoking 


concert” of tbe Crystal Palace Old Students’ Society, at Caxton 
Hall, Westminster. | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
ELECTRICAL Review posted as to their movements 


Central Station Engineers.— Mr. Е. PuRSER-FLETCHER, 
senior engineer at tue Fulham Electricity Works, has been 
appointed station eogineer at the Woolwich and Plumstead 
Electricity Works. 

Mr. Воннловив, draughtsman at Fulham, has been appoiuted 
engineering clerk of works in connection with the carrying out of. 
the Borough Council's electrical extension scheme. | 

We are asked to announce that the appointment of shift engineer 
advertised in our issue of October 14th (advt. No. 9,544) has now 
been filled. 

Applicants for the appointment cf switchboard attendant at 
Stockton-on-Tees are asked to note that the position is now filled. 


Tramway Officials.—Mr. J. W. B. CARRUTHERS has 
left the Stalybridge, Hyde, Mossley, and Dukinfield Tramways and 
Electricity Board to take up an appointment under the Erith Council 
as permanent way engineer. 

The Birkenhead Corporation Tramways Athletic Club held the 
first of a series of social evenings on Friday last, about 120 being 

resent. Mr. W. Wyld, the general manager, occupied the chair. 
Br. Laird Pearson, chairman of tbe Tramways Committee, was 
present during part of the evening, and made ап appropriate 


speech. А 
The employés of the Oldham Corporation tramways department 


have presented a gold watch and marble timepiece to Mr. R. H 
WILKINSON, the retiring manager, on his departure for Huddera- 
field. 

Great success: attended the banquet given to Mr. Јони Youna, 
general manager of the Corporation tramways, on the occasion of 
his leaving Glasgow to become general assistant to the Chairman 
of the Underground Electric Railways Co. of London, Ltd., ard 
general manager of the Metropolitan District Railway Co. A com- 
pany of over 180 gentlemen were present, representative of the 
various municipal and commercial bodies in the city. The chair 
was occupied by Sir John Ure Primrose, Bart., the Lord Provost, 
who, in proposing the toast of the evening, said it would be an 
evil day for municipalities if those who were the captains 
of their great departmental industries were not recommended 
and rewarded on a scale adequate to the services rendered. 
While they in Glasgow regretted parting with Mr. Young, they felt 
an added note of pride that this old city of the west had provided a 
captain for the metropolis of the Empire. In reply, Mr. Young said 
tbat, whatever it was to Glasgow, it was a bigh compliment to him 
to be asked to go to London at thistime. His department was no 
longer in a state of transition; it was thoroughly organised and 
equipped and ready for any further development that might take 
place. There was no new problem to solve there. The new field 
was a great inducement. It seemed naturally to have been opened 
to bim, and he decided to take it up, and he could not wish for any 
higher compliment in leaving Glasgow, or any greater acknowledge- 
ment in his new sphere of work, than the fact of the magnificent and 
representative meeting of his friends, among whom he had laboured 
for nearly 30 years. Among the other toasts was The Health of 
the new manager, Mr. Jas. Dalrymple.” 


General.—Mr. E. Е. Nose, for six years chief draughts- 
man with Messrs. Ashton, Frost & Oo., Ltd., has recently been pre- 
sented by the staff of tbat firm with & marble timepiece, on the 
occasion of his leaving to take up an appointment with Messrs. 
Yates & Thom. | 

Mr. Влтомон ARVID AcHATES LinpMaN has been appointed 
Director of Posts and Telegraphs in Sweden vice Mr. Sahlin. 

According to the Journal Télégraphique, GENERAL GREELY, chief 
of the Army Signal Service of the United States, is now successfully 
experimenting with a new system of wireless telegraphy. It is 
the De Forest system, modified by inventions of Captain Wildman, 
of the Signal Service. 

The Belvedere staff of Callender’s Cable Co. have presented a 
silver loving cup and a framed illuminated address to Mr. В. COLES, 
on his retirement from the works after 23 years’ service. From the 
employers he received а gold watch-chain pendant. 

On October 29th at St. Mary Abbot's, Kensington, the marriage 
was solemnised of Mr. REGINALD К. Мовсом (eldest son of Mr. 
Alfred Morcom, of Edgbaston; Birmingham) to Frances Isobe), third 
daughter of Dr. J. W. Swan, F. R. S. 

We understand that Mr. H. CLIFFORD PALMEB has now left the 


Berliner Telephone Manufactaring Co., with whom he has been for 


some time past, and has joined the General Electric Co., Ltd., to 
manage their advertising and publishing department. 

Mr. H. Н. JerrcoTT bas been appointed assistant in the metro- 
logical department of the National Phyeical Laboratory. Mr. 
Jeffcott, after a distinguished career at Trinity College, Dublin, in 

hyeics and engineering, during part of which he was a pupil of the 
ate Prof. Fitzgerald, has been with Messrs. Siemens Bros at 
Woolwich and Stafford for the past two years. 


The Executive Committee of the City and Guilds of London 
Institute have appointed Mr. E. G. Coxzsn, M. A., D. Sc., Wh. Sch., 
of McGill University, to the Professorship of Mechanical Engi- 
neering and Applied Mathematics at the City and Guilds Technical 
College, Finsbury, vacated by the appointment of Prof. Dalby to 
the Professorship of Engineering at tbe Institute's Central Tech- 
nical College. 

A marriage has been arranged, and will take place at the Parish 
Church, Wolston, nr. Coventry, on December 14th, 1904, between 
Mr. J. В. Согооноон, A. M. I. E. K., cf Rugby, only son of the late 
Archibald G. Colquhoun, M.D., Deputy Inspector General of 
a, Na and Fleets, R.N., and Violet Evelyn, second daughter of 
the Rev. H. A. M. Wilcox, Vicar of Wolston. 


Obituary.—The death took place at Eastbourne on 
Sunday, of Mr. Duncan STEWART, founder of the well-known 
Glasgow firm of D. Stewart & Co. (1902), Ltd. Deceased fcunded 
the firm 25 years ago, directing bis attention to the manufacture of 
sugar machinery. In conssquence of the decline in the sugar 
trade, he began to make engines for electrical power stations. 
These the firm supplied for a large number of towrs throughout the 
country. Mr. Stewart at one time took corsiderable interest in 
public affairs, | 

The death occurred on October 26th, at the early age of 35 years, 
of Mr. Навву WooDHEAD ASPINALL, late local manager at Hudders- 
field, for the National Telephone Co. 
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NEW COMPANIES REGISTERED. 


Falkirk Electric Construction Syndicate, Ltd. (5,717).— 
This company was registered in Edinburgh on October 24th, with a capital of 
£100,000 in £100 shares, to purchase or otherwise acquire the control of the 
statutory rights and powers for the construction and working of certain tram- 
ways within the Burgh of Falkirk and the parishes of Larbert and Falkirk, to 
construct, equip and maintain any tramway or railway in the United Kingdom 
or elsewhere, to carry on the business of tramway, railway, omnibus, motor 
car and mechanical] carriage proprietors, also the business of an electric power 
and light company. The first subscribers are: R. Dobbie, Beechmount, 
Larbert, jronfounder, 6 shares; J. D. Young, Kaimari, Albert Drive, Pollok- 
shields, Glasgow, engineer, 5 shares; C. Sebag-Montefiore, 85, Hyde Park 
8quare, London, W., gentleman, 6 shares; A. W. Tait, Basildon House, Moor- 
gate Street, London, E.C., chartered accountant, 5 shares; С. M. Brown, 20, 
Moray Place, Edinburgh, publisher, 6 shares; W. Haldane, 4, N. Charlotte 
Street, Edinburgh, W.S., 1 share; and R. Portheim, 28, Victoria Street, West- 
minster, engineer, I share. The number of directors is not to be less than three 
nor more than seven; the first are Alex. D. Mackenzie, R. Dobbie, G. M. Brown, 
J.D. Young, C. Sebag-Montefiore, and W. Tait; qualification, £500; remunera- 
tion, £100 each per annum. Registered office, 87, Castle Street, Edinburgh. 


CITY NOTES. 


British Columbia Electric Railway Co. 


Ms. Е. L. Evan-THomas presided at the meeting of the company 
held at Winchester House last Friday, and in moving the 
adoption of the report (see next page) he drew attention to 
the improvement in revenue during the past two years, the 
gross receipts from lighting having increased by 65 per cent., 
and the railway receipts by 40 per cent., the net earnings having 
risen by 34 per cent. During the past year the supply for power 
purposes had inoressed by 50 per cent., and it was expected that in 
the future this department would be more important than either 
the lighting or railway supply. The number of lights in use at 
June 30th last was 112,911—or 19,812 more than at a year previous, 
and the passengers carried on the railway had increased from 
7,964,000 to 8,869,000. The negotiations for acquiring the 
Vanconver Gas Co. had been concluded since the end of the 
firancial year, and it was the intention of the board to develop the 
use of gas for fuel as much as possible. In regard to plant 
extensions, the chairman raid that the Vancouver Power debentures, 
appeariog on the debit side of the balance-sheet at £220,000, were 
only a contingent liability; they had guaranteed them in casé the 
Power Oo. should make default. That £220,000, togetber with the 
further sum required to complete the power works, represented the 
cost of producing 9,000 н.р. Of the total outlay, which might be 
cstimated at £280,000, about £80,000 was for work done in anticipa- 
tion of extensions. As a result, their engineer calculated that the 
installation could be increased to 15,000 н.р. by the expenditure of 
an additional £37,000. With regard to the works of the Power Co., 
the power was derived from two lakes, which were about 24 miles 
apart, and at different levels. This company was making а tunnel 
from the large lake to the smaller one, about 24 miles long and 9 ft. 
square. At this moment more than three-fourths of the tunnel was 
made. Since the beginning of this year this company had been 
using the power furnished by the smaller lake of tbe two, which 
was in dicect communication with the power house. Tne true 
function of this lake, when all was done, would be to aot as a 
balancing reservoir between the power house and the large Jake. 
At present, till there was communication between the two, during 
four months in the summer the smaller lake would not furnish 
much power, but during the winter it would furnish about 2,000 н.р. 
Tbis summer had been very dry in British Columbia, as in England, 
and the company did not expect that the small lake would bave 
water enough in it to give the 2,000 н.р. until later on in the 
autumn, but they were using at present what it did give, with great 
advantage to the company. Owing to the warm current that came. 
from Japan, the water power at Vancouver would never have the 
same difficulties and heavy expense thst the Niagara and the water 
powers in Eastern Oanada had from ice. Profitable business was 
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being developed at such a rate that further capital would nn- 
doubtedly be necessary in due course. 

The report was adopted, and the proposed dividend of 6 per cent. 
on the deferred stock was also agreed to. 


The report for the year ended June 30th states that the business of 
the company has continued to grow largely in all departments, and 
the profits made during the year show а corresponding increase. 
The gross receipts show an increase over the preceding year of 


$138,445, and the net earnings, after charging renewals, show an 


increase of $60,649. The following charges have been made against 
the revenue account of the year, vis.:— Provision for renewals 
maintenance, £13,372; bonus to employés, £2,340 ; amount written 
off preliminary and issuing expenses, £1,343 ; amount added to 
capital amortisation fund, £1,658. The net profit for the year, after 
making these deductions, amounts to £49,045, making, with the 
balance brought forward, а total of £50,144. After deducting 
interest on debentures to June 30th, and the interim dividends on 
the preference shares, preferred ordinary stock and deferred 
ordinary stock, there is a balance available for distribution 
and reserves of £22,621. The directors have decided to recom- 
mend a dividend on the deferred ordinary stock at the 
rate of 3 per cent, making 6 per cent. for the year; to 
write an additional amonnt off preliminary and issuing ex- 
penses of £2,000; and to transfer to reserve fund the sum of 
£7,104, carrying forward £2,222. The remaining £45,000 of 
Vancouver Power debentures bave been issued during the year, 
makiog a total issue of £220,000. The additional funds required 
by the power company to complete construction work are being 
supplied by the railway company. The engineers estimate that the 
work will be completed about May, 1905. The negotiations for the 
purchase of the Vancouver Gas Co. have been successfully carried 
through since the end of the year now under review. The cessation 
of competition batween these undertakings will result in benefit 
both to the British Columbia Electric Railway Co. and to the 
public in Vancouver. The price of electricity has been lowered 
since the purchase. 


Industrial Storage Battery Syndicate. 


THE second ordinary general meeting was held on October 27th at 
Winchester House, Mr. C. Temperley presiding. 

In moving the adoption of the report, says the Times, the 
CHAIBMAN referred to the statement therein that the profit and loss 
account showed a loss for the period under review of £5,556. As 
he was not a director of the company during that period, he was 
not in а position to give any detailed explanation of the position 
in which they found themselves; but what he had seen since 
he joined the board, and the tests he had applied to the battery 
which had been acquired by the syndicate, had satisfied him that 
the ioe itself was in no, way responsible for the unfortunate 
тева = 

Mr. O. W. Роживз seconded the motion, which was adopt: а. 

The Снатвмлн afterwards stated that а circular had been issued 
. to the shareholders fully explaining the directors’ proposals for 
dı aling with the difficulties which had been created by an unwise 
expenditure of capital and by loss on trading. He moved А 
resolution for adding a clause to the articles of association 
authorising the sub-division of the shares of the company, with 
the view of dividing the 18,993 unissued £1 shares into two shares 
of 10s. each. 

Mr. Powers seconded the motion, which was adopted. 

The CHAIRMAN said that, if the shareholders supported the directors’ 
scheme for raising further money, he was prepared to find one · fiith 
of the new capital himself. 


Richardsons, Westgarth & Co. 


At the meeting of this company held on Monday at Hartlepool, a divi- 
dend of 6 per cent. per annum on the ordinary shares was approved, 
and in the course of his speech the CmarRwAN (Sir Christopher 
Furnets) had а good deal to say about the steps which are being 
taken to enable the company to keep abreast of the times. They 
had t £50,000 on the rew turbine works and other extensions, 
and their turbine shops embodied all the latest improvements for 
&ccarate production and the comfort of the шрот. To obtain 
msximum cfliciency from steam turbines, the very highest class of 
workmansbip was imperative; the machine tools must be the best 
ob‘si able, and in their shops the leading makers in this country, 
Am zica, Germany and Switzerland were represented. It was 
th.ir intention to maintain this high standard, being convinced that 
electrical engineers would appreciate the fact that maximum 
economy of working and the greatest freedom from accidents could 
only result from excellence of material and accuracy of manufac- 
ture. They had already despatched three installations for mines in 
Australia, and had in progress contracts for various parts of the 
world. They had under test a 750-K w. set, running at 2,300 r. p. m., 
which was of special interest from the fact that the generators were 
continnous current of & patent compensated type, giving sparklesa 


running notwithstanding the extremely high speed. Another set. 


under test was а 400-Kw. three-phase alternator, which was part of 
the equipment of a power installation for a gold mine in Australia, 
whilst aLother set of 3,000 н.р. was for the Hammersmith Corpora- 
tien. From the number of inquiries received from mining engi- 


p 


neers, it was evident that they appreciated the fact that stesm 
turbines were eminently suitable for power installations in mines. 
The demands on the turbine department had necessitated additions 
to their iron foundry, and they were also building а new brass 
foundry. Another manufacture which promised well in the future 
was that of water-tube boilers for land purposes. After careful 
investigation they deciced to adopt the Horneby boiler for their 
turbine-testing plat, and the results bad been so satisfactory that 
they had arranged for a licence, and had already commenced the 
manufacture at Middlesbrough. They had also become manufacturers 
of Messrs. Easton & Anderson’s pumping machinery and other 
specialities. At Middlesbrough they were making a spociality of 
work in connection with steel plants, including both steam and gas- 
driven blowing engines, blast furnace gas cleaners, Talbot furnaces, 


‘converters, mixer vessels and rolling mill plants. 


The Western Telegraph Co. 


Sin Joun WoLre Barry, K.C.B. presided, on Wednesday, over 
the sixty-second ordinary general meeting of this company, held at 
River Plate House, Finsbury Circus, E.C. 

In moving the adoption of the report and accounts, the CHAIBMAN 
said that although the report was satisfactory, the half year up to 
the end of June last had been uneventful. However, he might tell 
the shareholders that since the conclusion of the period under 
review the general aspect of trade, as reflected in their accounts, 
had been, on the whole, promising—more promising than it was at 
the beginning of the year. In reply to а shareholder, he said that 
he had nothing to add with regard to the subject of wireless tele- 
graphy, to the remarks which he had made during the last two or 
three years. They had been approached, or rather some of the 
companies with which they were connected had been approached, 
by different people and asked to install systems of wireless tele- 
graphy in connection with their stations. А good deal of this had 
been done. They would remember that in the early stages of the 
present war messages were got through to the Times by the De 
Forest system. Не thought they ought to regard the wireless 
system as іп the nature of a hand-maiden to their great trunk lines, 
and not in the nature of a competitor. Replying to another share- 
holder, he said that he did not think that the company had bene- 
fited much by the war. They would be more prosperous in times 
of peace than they were in these days of agitation. 

The motion for the adoption of the report was seconded by Sir 
JOHN DENISON PENDER, K.C.M.G , and carried. 

An interim dividend of $8. per share, making a total dividend of 
6 per cent., was declared, and a bonus of 28. per share was agreed оп, 


Drake & Gorham, Ltd. . 


Tun third annual general meeting of the shareholders of this oom - 
pany was held on Wednesday, at the cffices, 66, Victoria Street, 
Westminster, Mr. В. М. Drake presiding. e 

The CHaIBMAN, in moving tne adoption of the report, said they 
would have seen that the result of the year's trading was a net 
profit of £8,252, in addition to which they had received £396 for 
interest on deposits at the bank and on investments. That was 
after providing £247 for income-tax. The staff had devoted a con- 
siderable amount of time to the preparation of a treatise, “ Light 
and Power,” on the application of electric current to all estate 
requirements, which could not fail to be of advantage in the 
future. The combination of essential parts, which they had star- 
dardised as far as practicable, had been designated by them the 
“8.8.” system. Clients availing themselves of the system would 
obtain an installation at a lower price than was possible where a 
specification requiring меса apparatus for ап individual contract 
had been prepared, as it was evident that goods which could be 
made in quantity cost far less than asingle one of a special pattern, 
apart from the rick of unforeseen trouble which was always associated 
with new and untried designs. Among the work carried out during 
the past year, in addition to many private contracts, was the fixing 
of 960 incandescent and six arc lamps at the Foundling Hospital, 
and extensions of their lighting at the Prudential Assurance Co.'s 
head offices, which now comprised some 8,000 lights. Other work 
completed included the Assize Courts at Manchester, and the light- 
ing of mills at Wigan and elsewhere. In order to secure the Church 
Stretton contract, it was necessary to accept part payment in pre- 
ference shares of the Church Stretton Land Co., and as it was con- 
sidered tbat this might lock up more of the company’s capital than 
was desirable, efforts were made to place those shares elsewhere at 
the unde: writing commission of 5 per cent. As, however, these 
failed, the managing directors agreed to take up personally about 
three-quarters of the amount, thus enabling the company to accept 
the contract. It was hoped that this central station would lead to 
others of the same class for the lighting of small towns and villages, 
for the generating plant consisted of the new suction gas plante, 
eps were giving such satisfactory results in private house instal- 
ations. 

Mr. J. C. FonsTER seconded the motion, and the repoit was 
adopted. 


— 


Monte Video Telephone Co. 


Мв. F. W. Jones (chairman and managing director) presided at 
Winchester House, E.C., on 26th ult, over the annual meeting 
of the above cc mpany, and, in moving the adoption of the report, 
he aaid they Lada double 1eason for congratulation at that meeting, 
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In the first place, the disastrous civil war which had been raging 
during the past year in Uruguay had terminated, and beyond 
that, notwithstanding the revolution, continued improvement in 
their business in Monte Video had been shown. Had it not been 
for the effects of the revolution upon the camp lines, nearly all of 
which for a considerable period were inoperative, they would be 
in a still better position. Exactly how much they had been 

in this respect had not as yet been fully reported, 
but it had been thought prudent to make a provision 
on this account. The accounts required but little comment. 
They showed a strengthened position, better, in fact, than at 
any time before, and an increased net profit of £1,300. The 
reserve fund showed an increase of £5,000, now to be further 
increased by a like amount. On the credit side of the balance- 
sheet, sandry debtors showed an increase of £1,182, mainly un- 
collected camp-line revenue, but considered good and collectable. 
Bills receivable and cash, showed an improvement of £3,789, an 
agreeable feature which they all appreciated. The items in the 
profit and loss accounts differed but little from those of a year ago, 
except in regard to the increased revenue and profit. In the appro- 
priation of protit, it would be seen they were able to put aside the 
special reserve of £2,000 without encroaching upon the dividends, 
or reducing the amount pat to general reserve, which was the same 
as last year, £5,000; and, to carry forward £1,785, a slightly 
increased amount. Не should not let the opportunity pass without 
ssying that there was never more manifest than at present the 
advisability of continued preparation for a large expense in improve- 
ment in plant. He had but recently returned from the United 
Btates where the use of the telephone Фаз greater than 
in any other part of the world. The perfection to which the tele- 
phone service had generally arrived in that country and the number 
of subscribers, and of communications, were worthy of note. 
They left every other country far behind in comparison, and fore- 
shadowed what might be expected elsewhere. In New York, 
including Brooklyn, there were reported to be over 200,000 tele- 
phones in use; in London, including both the Post Office and 
National systems, about 85,000. Inthe United States in 1902, 
according to the census reporte, there were 5,000,000,000 telephone 
messages exchanged, In New York alone, provision had now been 
made for nearly that number per annum. Comparing these figures 
with the number of telegraph messages last year, 92,471,000 in 
Great Britain, and 91,391,000 in the United States, afforded an idea 
of the relative magnitude of the two services. There were doubtless 
in the United States to-day 100 messages by telephone to one 
by telegram, and the proportion in favour of the telephone was, un- 
doubtedly, increasing. The enormous use of the telephone in America 
was acccunted for by the absence of embarrassing national and 
municipal restrictions and im and by the perfection of the 
service rendered. The excellent service was due to the latest 
improved F switchboards, metallic circuits, underground 
plant, &c., in the placing of which no expense had been spared. It 
had been established that the traest economy had been in going to 
every expense necessary to give good service. It was to this that 
the unparalleled success which the telephone in the United States 
had met was mainly due. The moral to them was that this company 
must prepare iteelf to act upon similar lines in order to ensure its 
future prosperity. Underground plant, metallic circuits, improved 
switchboards, must come, and the large expenditure connected 
therewith must be looked forward to and prepared for. 

Mr. J. G. Ln MaROBANT seconded the motion. 

Mr. Моонтслвтьв asked what likelihood there was of new 
capital being issued within a reasonable time. 

The CHaIRMAN said he was shortly leaving for the River Plate. 
In Monte Video for а considerable time they had had before 
them a project for underground plant. As was natural with almost 
everything of the kind in Spanish-speaking countries, there had 
been delays and obstacles. Recently arrangements had been made 
for electrifying the tramways, and in that connection they were 
hopefal that they would arrive at some arrangement for patting 
down underground plant. That being the case, new chpital would 
be prepared, but he did not think it would be called for under six 
months at least. It was rather too early to say how that capital 
would be raised, as 16 would need discussion by the board and the 
Trust Co., which had a large interest in the concern. 

The report was adopted, and, on the motion of the chairman, а 
hearty vote of thanks was passed to the manager and staff in 
Monte Video for the successful manner in which they had managed 
the company's affairs during & very difficult year. 


Rosario Electric Co. 


Tux report for the year ended June 30th last, states that the balance 
at credit of profit and loss account, including the balance brought 
forward, amounts to £6,500. The directors recommend that £480 
be applied to amortisation of concessional rights, writing off for 
depreciation of tools and stores, and buildings, plant and machinery, 
£1,506. After paying a dividend of 6 per cent. on the preference 
shares, there remains to be carried forward £913. The new station 
and network were handed over by the contractors to the company 
in August, 1903. "Various extensions of tbe underground mains 
have been made during the year, and the transfer of private con- 
su mers from the old to the new system is practically complete. At 
June 30tb, 1904 (including theatres—about 11,300 lamps), there 
were 43,749 consumers connected. Credits for lighting and power 
for the six months to December 31st, 1903, were :— Publio, £4,404 ; 
private, £7,098; for the six months to June 30th, 1904, the figures 
were :— Public, £4,446 ; private, £9,600. For the two months July 
and August, 1904, the gross receipts were £5,880, as against £4,060 


in the previous year, and the net receipts £2,450, against £840, In 
view of the rapid growth of demand for lighting and power the 
directors have placed an order for an additional 500 xw. set. To 
provide for new plant and for farther remunerative extensions, the 
shareholders will be asked to authorise the issue of 8,000 additional 
preference shares of £5 each. 


Brunner Mond & Co.—The directors have declared an 
interim dividend on the ordinary shares at the rate of 30 per cent. 
per annum for the half-year ended September 30th last. 


Se 


STOOKS AND SHARES. 


Wednesday Evening, 

WiTH Tuesday's recess, and one or two other hindrances to business, 
the Stock Exchange was not entirely unprepared for а somewhat 
interrupted week, and as money begins to show signs of stringency, 
markets are inclined to be easier under tbe lead of Console. The 
temporary settlement of the North Bea incident is not quite sub- 
stantial enough to restore full confidence to the public, and the 
higher carry-over charges at to-day's monthly settlement of Console 
is taken as а probable precursor toa higher Bank Rate. The move- 
ments catalogued on the succeeding pages are few in number, and 
small in extent, but they display a rising tendency on balance. 

This is more particularly the case with the Electric Lighting bection. 
Charing Cross and Strand Preference bavo risen } at 54, and are 
now а shade ahead of Metropolitan Preference. London Electric 
Ordinary are } better at 21, following last week's improvement in 
the Preference upon the company's good earnings. Edmundson’s 
Preference at 6 are practically the amount of the dividend lower, 
although the Debenture stock is а point harder at 1074. The Pro- 
vincial list is quiet. Bromley Debenture is 1014 and the shares 54, 
both ex dividend, and Bournemouth and Poole Debenture was 
bought at 105 this week. Folkestone shares hardened to 513. Hove 


Ordinary are 8, Oxfords 6 and Bournemouth Ordinary 12. The 


good demand for the sound Debentare stocks of this section con- 
tinues to be as noticeable as ever. 

South Wales Electric Power shares have risen to 82—9, and the 
Debenture can be sold at 106. To those who followed the hint 
given about buying both issues last month, we would suggest selling 
the shares and retaining the Debenture, although for a lock-up in- 
vestment we still regard the shares as likely to be worth over their 
par value of £10 within the course of a year or two. 

City and South London fell a point to 47, Home Railway stocks, 
as a whole, being unfavourably influenced by the money outlook; 
but Waterloo and City rose to 884, the stock being picked up by 
people on the look-out for 34 per cent. investments which are well 
secured. Oentral Londons do not move. The company’s 4 per cent. 
Debentare stands at 1084. City and South London 4 per cent. 
Debenture, now ex interest, was done at 1063 early this week, and 
the three Preference stocks are 1234, 1183 and 115, in respective 
order of seniority. East London remain about 54, and so do 
Great Northern and City Preferred A" sbares. Districts slipped 
back to 414, Metropolitau being 991, after rising to 1022 bid. 

While traction enterprises are fairly active, the quotation changes 
are few. The usual favourites have scarcely changed, but Metro- 
politan Electric Tramway Debenture has stiffened to 103, and the 
Preferred shares are the turn better at 15 buyers. City of Buenos 
Ayres Trams are 104, Dablins 13$, Calcutta 75, and Bath Electric 
Preferred Ordinary 13. The 5 per cent. Preference shares of the 
last-named are at a sovereign. If any premium should accrue to 
the company's latest issue of 44 per cent. Debenture stock, our own 
view is that the profit should be promptly secured. It would be of 
decided interest to known how much per cent. the company received 
for every £100 subscribed by the public, In other words, what did 
the underwriters receive? British Westinghouse Preference 
remain good at 34, the Debenture stock being 881. 

Various dividends and interest. payments have been deducted 
from prices in the Telegraph section, in several cases witbout 
causing any change in prices. Ouba Telegraphs, for instance, are 
still 71, although ex ба. Indo-Europeans continue at 453, ex 12s. 6d., 
and the smaller Telephone varieties—Monte Video and Orientals 
—have not altered upon the shares being quoted ex. All the Anglo- 
American issnes are good, thanks to the widening of business in the 
Yankee market; but Eastern Preference soon shed its 1 per cent. 
rise of last week. Callender's Debenture has been brought up to 
105; the Ordinary shares, ex 5s., are called 10s, lower at 91. In the 
Miscellaneous group, the only noticeable fluctuation is { rise in 
General Electric Preference, making the shares 94, or only 10s. 
below their par value. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Btock osin osing Business йопе 
Present NAMB or Dividends for the last 3 са ani week ended 
Issue, a ш three years, Oct. 26th. Nov. 2nd. Nov. 2 
1901, | 1909. 1908. Highest Lowest 
67,100 Amason Telegraph Go- ha ‚ 4 % Debs ee ee ee ee ee 100 ee ee oe 98 — 102 98 —102 oa oe 
95,000 Amason Теедтарь Мов, 1 to 85,000 ec өе ве 10 ae ee ee 24— 84 24— Bj 9 - 
119, 7002 Do. . os. 1 to 1,950 Red. ee ee ee 100 ee oe ove se. 7m e e. 22 е9 ee 
788,840 Аш денен Tele e. oo 05. но о | Stock | Gls, | 60/6 | 61s. 49 — 52 50 — 53 
8,106,580 | Do. do, do. ost: e o.e „Stock 6% | 6 6% 86 — 98 97 — 99 983 97 
nm Do. ао, T до, erred r em * al - 77 A — 51 Хай $ e 8% 
Chili Tele one 08. 1 to 44,000 ee ee ee ee ee ee 3— +. os . 
18,888,800$ Commercial У | ee ee $100 8 8 ee 170 —190 170 —190 è 
tere ous 8 do. Sterling 600 year 4 [4 Deb. Stock Red. eo e. рск (à ej% 59, " — es Ё — 5 а 95} 934 
теоре. ee eo ее eo ee ee oa т, = x s Ыы 
$000 Do. 10% Pre T és as e. 10 oe os ee n — 18 * saaa so oe 
Direct ——— трепа 10 Сот, "Pret, ee ee ee ee 6 oe ee ee ew SA ee ee 
80,000 prio g. Debe. ee ee ee ee ee 60 ee $e : 98 —101% 98 —101 % ve се 
60,710: Direct U. United Siate ‘Cable зр 20 8196 8196 8 96 105 — 104 104 — 101 m ee 
81,800 | Direct West India Cable, 44% 1 Reg. Deb., within Nos, 1 to 1,200, Red, | 100 г. : . | 100 —102 100 —102 = b 
6,000,000 | Elastein Telegraph, Ord. 8 oe ee ee ee oe .. Stock | 7% 7 96 7 96 182 —187 132 —187 1853 188 
1,965, ро. 84 зоок 8 e. ee ee ee 100 ee ee oe 87 — 90 86 — £9 8e} 83 
"00:06 | Eastern Extension, Айтышы and Ching Telegraph . . 10 | T3 | T3 % | 10—13 асан | dA | das 
3 u an ео ee е ~ 14 
620.000 Do. 1% Deb. Stock 3 .. Sen i .P | 105 —108 105 —108 Р P 
800,000 | Eastern & кош ru тое 4% Mt. Db., Nos. 1 to 8,000, red . 1909 | 100 oe eo m 100 —103 100 —108 ee „ 
$000000 | Ро. eg. Mort, Debs, (Mauritius Sub.) 1 to 8,000 | 25 > i .. | 100 —104 99 —102 ха 4a | 
180,997 | Globe Telegraph and te te ө e Өө] 10 | 8% 28167" NOS 13 — 9 91— Юха) A| 95 
180,049 do. вф Pref. ee ee ee ee ee 10 e» 22 „Жа 1 14 1 a, 14 14 133 
150,000 | Great Nor tber Telegraph, Coponhagen 10 16% [14% 15 984 — — 994 а 
64,700 = and Bermudas Cable, 44 % 1st Mort, Debe, y 12 Nos. || 100 . ie . 100 —102 100—109 v K 
17.000 do-European Telegraph du ds mA vi MN 95 10 . 10% 10 44 — 47 44 — 47 xd s гә 
72,680 | Monte Video Telephone Со, Ltd., Ordi 44 Sec. .. “Se o 24%, 8 96 8% Yh— ok? м — фаха) .. T 
National Telephone, Pret Book .. ww 100 dh | 6 6% | 104 —1 106 —108 1078 p 
Do, Det. Stock ee ee ве ee ee ее 100 эө 44 5 — 98 96 — 98 98 
15,000 Do. do. 6 Cum. ist Pref, ee ee ө ee ee 10 6 6 6 12 a 14 12 — 14 9 oe 
15,006 о. . 2 : Cum: and Pref. Жы : 250 ө es 10 : 4 : p 10 pu E N Я 
в Deb Bic, 8rd. T] ‘to 000 ee ee = = 1 
Do, do. Ы Stock Red e o> 055 е Stock 84 84 84 97 — 99 = 
,598 Do. do. Ded Stock Red. ee oe oe 100 4 4 4 104 —106 104 —106 10:8 104} 
1 Ро. йо. PU Certs., 85 % to be padde... .. 67 — 69 — 
179,318 air am Telephone and Eleo. Nos. 1 to 171,604, tully рем we. cS 6% | 6% | 64% fc 11 am ! à 1 a 
0. . ec ee ee ee ee == — X š 
100.00 рсе and European Tel., 4 % с Guar: Bebe Dans 1 to 1,000 ` ee ee 100 е ee —100 97 = 0 
11,889 ee ee ee ee ee [EJ 8 5% 5% ee 1 64— 7 
8,808 Noe die Cables Trust еә ee ee Фе ee ее ee Cert, * ee ee 117 —122 117 —122 1194 
со United River Plate Telephone . ee ee oe ИЕ. 5 1% | 1% ee — $: 41— 61 55 P 
0. Oum. Pref, 08, е» [E ee ee t 2 5 
139,9471 Do. do. Debs. ee ' eo ee aie ee Btock oe ee ee 108 —106 108 —106 ee . 
15,609 West African Telegraph, Share ee °з 10 oe 2 % 4 % 6 = 7 65 – 13 Ы oe 
80,008 | West Coast of America, 1 to 30, 000 and 58, 001 to 58, 003 24 T ec oe — th 95 — sh oe fx 
160,0001 West Coast ot rap, Liin $ Debe, 1 tol, 500 guar, by Bras, Bub. Tel, 100 ee oe oe — 100 — 100 ee 
307,980 | Weste-n "пр, Lid., Мов, 1 10 907,980 asos de Gp, we. M 1% | 71% | 7 96 124— 18 123 — 13 1213 13] 
15,000! D» Do a па series, 1906 .. ee ee 100 oe ee ve 101 —104 101 —104 ee oe 
400,000 Do. : Deb. Stock Red, ee LE ee eo 100 ee oe ee 101 —104 101 —104 ee ee 
88,891 | West India and — -. )* 5.2.4. so ves сөө - 10 ee T ee — 4 i—- 3 T ee 
04,568 Do, do, do, 6 Саш, 15% Pref. eo ee 10 ео ee ee 64— 7 e4— 7 615 ee 
4,669 Do, do. do. . 6 Cum. 3nd Pref, ee өө 10 0 0 ee eo 5 т 6 б — 6 ee ee 
80,0003 o. do, do, 5 Debs., Nos. 1 to 1,800 eec 100 ee ео ee 100 —108 100 —108 oe ee 


: ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


30,000 | British Aluminium 7 % Cum. Pref. ( ͤ— өө oe oo c 10 b4— 6 54 
10,000 Do. do. “А”6 ОО Сит. Pref. ue ee si 10 9t 
Do. do. Traction, 8 пев, ook Red, ео ee ee Stock 96 — 100 98 
100,000 | British Electric Tracti бәс. we. аә. we Л) 92— 10i 10 94 
600,004 Do. 8 roa) оласе Stock .. ^. | Stock 1!6 —119 1181 117 
К Do. 4005 and d Deb. Stock Red. ee eo ee 100 — oe 
100,000 British Inznlased and Hels Cables ee ee ee ео , oe б — 6 . eo 
100,000 "Do. do. 6 % Cum. Pref. ee ee oo’ ог eo 6 — 6 oe 
0. 000 Do. и, Lindley | % Ist Mort Deb. Red... ee ee ee y 101 —104 oe ee 
rows e$ eo ee ee ee өө ee ee aT ee [E 
50,000 |f 6 96 Cum. Pref. .. T ә | &1 1 vo 188 am К 
106,781 | Brush "Electrical Engineering, Ord., 1 to rd Mr ө o oe 9 i- 7 e - 
150,000 Do. Non-cum. 6 NA г» ee 23 1 — 18 as * 
135,000: Ро, до, 4 & Bern. b. Brook | e» ee | Stook 98 — 96 ee 
8, 0001 Do. do. Perp 2nd жей Stock ee ee Stock 70 — 15 oe е 
86,000 | Oallender's Cable ar ace a E. s» is ёе 6 9 — 10 xd M 
40,000 Do. do. do. 6 96 Qum. Pret, „|. 5 5 — tà si 
90,0001 Do, do. do. . K Mort, Deb, Stock Red. | Stock 108 —1(6 105} 1014 
8,860,014 Central London Railway, Ord, oe oe ee ee ee Stock — 94 934 
494,098 Do, do 4 % Pret. Stock во оо v .. | Stock 100 —102 T T 
494,908 Do. do. De . do. eco eo ee ее „. | Stock 81 — 88 е 84 oe 
8,880,000 | City and Bouth London Railway .. gg e» | Stock 41 — 19 ee 
„„ De E к=, LIT T jt à 
Й ЫП 0 an 
99,961 Edison Swan 6 *! sh shares, ; 1 -— 1 
17,189 Do, 1905 43 panne £2 paid Lio ee b 1— Py ee | ө è 
100,001 ро. до, а ы Sock Pror. Certs. all pd, 100 79 — 84 803 i 
412,100 | Eleotrío Construction 110 114 00 «„ ae as 3 1— 1} 12, 
81,800 Do. do. 1 Cum. Pref., 1 $0 81,890 Was wae | 3 2— 94 ss 
Do. do. Perp. 1st Mort, А s. eStock. 7 100 : n 
96,000 | Genera! Eleotrio Co. , 6 % Cum. Pref, we - m $s 10 ti— v 9,4 ; 
— 0 (wW 79 tel i a ee ее ee ee Stock i 96 eo 
: Henley’s 9 е ogrep or е oa ээ ee ee eo 6 ped 11 . 
200,000 Do. 18 4 1 Pref. ee es 5 b — i 53 . 
45,900 Do. ors. Deb. Stock ee ee Stock 108 —111 * 
60,000 India- Rubber, Gute Parche. & Telegraph Works ee ве 10 193 205 191; 193 
800,000: ро. до. 4% ist Mort. Deb, | 100 99 —104 oe 
87,500 Liverpool Overheed Railway, Ord és os 9 АЕ 10 — 88 
10,000 Do. do, Prei. £10paid . . . . 10 10 — 104 
87,850 ‘net а Construction and Maintenance 19 8 — 59 А 
150,000: do, 4 % Deb. Bde., Nos. 1 ю 1,500 Red. 1900 | 100 101 —104 
$40,009! Waterloo | & City Railway. Ота, Stook ec c өе 5 е. | 100: t7 — €0 


A period -f nine months. + Quotations on Liverpool Stoch Bachange. | Unless otherwise stated all sbares are fully paid. J From Manchester Share Lit, 


ЕЕЕ 


Bank rate of discount 3 per cent. (April 21st, 1904). 
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Present Stock |  piviaends for the Closing . 
» NAMB, or Quotations Quotations week en 
20,000 | Brompton & Kensington шешә Light 8 Ord., 1 to 20, 000 ? r3 "3 10 e 1 11 1 п он © 
$ up., U to , ee ee 
30,000 Do. do. 79% Cum. Pre. 5 i a i 104— 103 10$— 103 з $ 
250,000 Central Electric end Biran Guar. Deb. соска ee oe ee ee 100 e. ee ee 106 —100 106 —109 Ы ae 
50,000 Cross and Strand A Supply „ B5 110% 10 % | 8% — 9 9 is 
10000 | Do. 0, * City Undertaking ” $ der fer ier 56 EK ан M 6 55 4 кй 
40,000 Do. do. 1807 "NEN DEED ES 6 E | 48 
250,000 Do. до. 4 Deb. Btock Red. . ee ee ee ee 100 ee eo oe 108 —105 108 —105 104 oe 
44,486 *Chelsea Blectricity Supply, ee ee ee ee ee Б 4 % 44% 64% 1 " ee oe 
150,000 Do. do. Deb. Stock Red. . » ee | Stock Mis EE ‚> 108 —111 108 —111 D р 
90,506 | City of London Electric n ting, Ord. 40,001—110, ` - as 10 5% 6% 5% 104— 11 104— 11 10H 103 
40,000 Do. 8 f., 1 40 40,000 ee ee 10 ec eec °з 18 — 14 18 — 14 .- 
400,000: Do, Deb. Stock, Scrip. (iss. at 115) all paid .. — .. m vá 88 m 199 —126 192 —196 1242 | 1233 
900,000 Do. ü Фа Deb. Stock, v. Certs., all paid ee ee 100 oe as oe 108 —106 108 —106 fe ee 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 496 4 96 4 96 9 — 10 „9. — 10 vs os 
90,000 Do. do. do. 6% Pret., 40,001—60,000: . А 10 ee ee eo 113— 123 11j— 12} 1 в ее 
600, 000. Do. do. 4 Deb. Stock е eo ee ee ee ee ee ee oe 106 —109 106 —109 107 107 
270,009 Do. E! do. $nd сер. Stock ee ee ee ee Stock T% 1% T% 101 —104 100 —108 xd 1 bd 
Edmundson's ectric Corporation, та, Shares ee ee ee b ô$ Ta ы 
10,000 Do. 805 6 Cum. Pref. ee oes ee ee ee ee ee 6 — d 6 = ха 6. 533 
800,001 Do. 47 v8 Ist Mort. Deb. Восх .. | 100 vx Е P. 105 —108 106 —109 107 " 
21,000 and Rnighisbridge nis 0 - 5 10% |10% 12% 12 — 18 12 — 18 oat 13,3, 
90,000 do. 4 25 Debenture Stock eo Btock ee ee ee 101 —104 101 —104 1 .* 
110,000 | London Electrio Supply Corporation, Limited, Ordo. 8 $i ВА её 1 2 2— 9% 279 О 
49840 | Do. о до, 6 9; Pret, B S. dp. dt ss 6 543—6 5l 
DOR макор ба вом Supply, 100008 be. . Deb Stock Red | mioak ii e| С, i is jl 
8 3 п L) ee oe 
71,106 Do. do. 43% Cum. Pret. 1—71,106, £8 paid .. | 6 xi 5н ak 6t— b bi— Bh 5m | 5 
020,000 ро. до, ae 18+ Моњ. Deb. Stock ee ee ee ee ee ее 112 —117 112 —117 oe oe 
10,859 | Nottin Y: йй шн Ce veri rd 6% | 6% | 6% үш 153 i4 163 13143 
е о g 0 Е 8 ee ee eo co ed 
59,000 Do. do. 4% Ist Mort. Deb. ee ee ec 100 ee ee ee t9— 104 99 —102 . эе 
40,000 St. James’ and Pall Mall Electric Light, Ord. .. ‘s es КЕ 6 144% | 144% 144% 15 — 16 14 — 16 és T 
20,000 Do. do. do. 7 9 Pref, 20,081 to 40,080 b ee ee ee 8 — 9 8 = 9 • ee 
150,001 ро. до. ёо. ora, * Deb. Btock Red ee 100 ee a. ee 98 —101 98 —101 а е 
12,000 | Smithfield Markets Eleotrio Supply, Ord. e an dà 6 vs 9496 4 96 21— 8 21— 8} T - 
50,000 Do. do. 4 95 Deb. nous eo ee Stock ee ee 88 — 87 88 — 87 . ee 
65,000 | South London Eleotricity 81oplv. Ord. .. „ Б js 13% | 8% 44— 43 4 LIV T 
100,000 | S8buth Metropolitan Electrio Light and Power ue ‘ R as 1 ба EM "Hi 1 — 1 ө ae 
60,000 (Late Blackheath and Greenwich Pref. oe ee 1 oe ae ee 1 1% 1 — là oe ee 
100,000 Dist. E. L. Co.) (а n Deb. Stock | 100 Ж i: .. | 106 —110 106 —110 108 йн 
80,000 | Urban Electric Supply, О, ae ss ix b vs iis Pe 1 5 б 4 b vs 
80,000 D Б 9, Cum. Pref. . n" ee 5 ae va "T 433 - 
185 w xi T 44%, let aoe Deb. Stock Red is "E 100 са 1 isi ч — 15 EU се 102 b 
, aid u шр "арр 8 oe ee ee oe 6 104% т 
99.141 Do. 1 94 5. Cum. Pret. y 5 17 — е we 
* 12 to Founders Shares, t Unless otherwise stated ail shares are fall paid. 
MARKET QUOTATIONS. Wednesday. November 2nd. 
CHEMICALS, &o. ee ise eee METALS, &c. (ecntiaued), es ili Ri ane 
в Acid, Н orio eo 5 per ot. 6/- vi g Copper Sheet e 07 о. рег ton £76 £2 ino. 
a ?9 N CO ee ee ee 0 0 per сті. ` - ee 97 Rod.. ee [E eo per ton £76 £2 inc 
a [T] 0.. eo ee ee per сті. 83J- ee в [1] (Electrolytic) Bars ee per ton 66 £2 inc 
а „ Zulphurio és . per owt, 66 és 6 ‘i Sheets .. per ton £62 £28 inc. 
в Ammo Sal eo percwt, 49J- s © p " .. рег ton 416 £2 inc 
: заа prae (туна) e. per юп £88 10 e» в " " Н.О. Wire per Ib. 84d. zd. inc. 
e£. Par ton 280 s f Eboni eo ^ Per lb. s 
е Bleaching powder . M. d .. рег ton 26 5 e" 7 i Sheet  .. »* .. рег lb. ee 
в Bisulphi са Carbon ee рег ton £215 - n German Silver Wire . per lb. 1/6 sb 
a Borar . 75 — 5 porton £18 M А Gutta-percha fine.  .. per lb. 8/- s 
а Bensole (90 ¥) vs - .. per gal. 77 ss h Indis-rubber, Para ane е4 per lb. 4/103 to 4/113 es 
@ „ (509095) .. vs . per gal 5/8 wa 4 ко Charcoal Shee per ton 818 Т <a 
а Popper Sulphate .. vs . per ton £20 vs $ p (Cleveland war warrants) per ton 44 Jad. inc. 
а » Nitrate еа ee ee per ton £25 si ¢ : For аа Lie EE to візе per ton From £11 vs 
а „ White Sugar ie per ton £81 ve бо .. рег ton 47/6 to 50j- ee 
& Methylated Spirit ©. es е рог юз e s б, Wire, galvanised No, 8 per ton 40 15 TUM Т 
а ee Ф • рег ° eec = 
a N Мара Solvent diy a 160° С), per gal, 6/6 22 8 Lead, English Ingot ee ee per ton £12 17 6 і їпс. 
e P aas nee in casks .. per lb. 8а, PES 9 p " Sheet ee per ton £11 178. 6d. ie 
а Caustio (75/80%).. per ton 494 ө: т, Manganin Wire Мо, 38 ee . per lb. . 8r ae 
в Bhellac eo. per owt, 980/- 22 g Merc .. per bot, £7 15 D 
а Zulphate of Magnesia ..  .. per ton £4 10 28 4 Mioa (in original onses) sil: per Ib. 6d. to 1/ we 
в Sulphur, Sublimed Flowers .. per ton £6 10 А " " edinm per lb. 2/6 to 4/- s 
: 5 L PS эе oe "45 a odie piles Sue tae. | Se A 
a n ump ee ө» ee per oe r p сав рег ee 
а Boda, Caustic (white 70 95) es рег ton #10 15 T : н Bronse, piain oastings per lb. 1/- to 1/8 T 
9 v ee ee рег ton £8 ee A " [T] strip & sheet per Ib. From 1A ee 
а » Bichromate, casks.. ee рег lb. Ad. ee o Platinum єє ee рег Os, 64 T 
i . e Silicium Bronze Wire per 1b. 94. to 11d. ee 
Steel, Magnet, acc'd'g todesc'p'n per ton 458 T 
METALS, &o. б» мн in bare £16 to £40 ME 
b Aluminium in ton lots .. per ton 2180 i б Tin, Blook ve снег sen з= DAE SOR ad s 
Pon. Корш s ms | f | oz oT В) - 
ee per . " O. ee ee per • 
b Babbiit's metal ingots . per ton 448 to £140 p White Anti-triction — 
в Drass ого ше 2" to 15”, tesis per Ib. 2d. . inc. “White Ant brand рет ton 344 to 403 ee 
€ y yer Ib. а d. ina. і Yarns, 9/10s Grey Cottdn, on sp'l s per lb, Bd. “з 
€ n „ (solid drawn). ee per lb. 714. 1d. inc. | » 6 lea. Flax per lb. А ET 
€ „ Wire, Tm ee ee per lb. 73d. d. inc. f 4, Sply 10 lbs. Russian .. per lb. . vs 
c Oopper (brased) eo рег lb. А d. inc. | » 10 Russian, single .. per lb. А ee 
e (solid drawn) . per lb. А а. ino. 1 180 Ibs. Jute rove per ton 1 . 
с Соррет Bars бем selected .. mper ton £76 £2 inc. Zinc. gab's Vieille Montagne bud.) фет ton #96 17 6 10/- inc. 
Quotations lied by Меввгв.1—а G. Boor & Co.; ; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; e Frederick 


Smith & Oo., f dia- Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; kh Edward Till & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 
Oo., Ltd.; & Moris Ashby, Lid.: m W. T. Glover & Co., Ltd.; я P. Ormiston & Sons; o Johnson, Matthey & Oo., Ltd.: Р бте Phosphor Bronse Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


— — 


А Week Receipte for | No. Miles Week Receipts for | No. Miles 
Locality. ending | the week. | wks. Total to date, open. Locality. ending the week. wks, Total 4o date. open. 
£ £* £ £* M * £ £* # * М 
Aberdeen ee | Oct. 29 | 1,152 | — 75 22 84,060 | + 5,609 | 10 | — g Dublin és ..| Oot. 28 | 4.579 | +215 | — 91,280 | — 3, 187 47 |+ $ 
Bath И е ее oe 98 26 652 € e 44 27,970 — 1 — = East Mari ee е 99 #9 628 + 16 80 22.911 ^ 1,511 — 
Birmingham s „ 29 | 6,862 | +174 ! 44 | 236,985 7 12,917 — j= | Glasg „ 29 | 14,619 |+ 624 | 22 | 816,017 | +17,691 + 
Blackburn .. “a » 28 911 | +128 31 80,178 | + 8,045 =” Halifax (2 weeks) . „ 19 | 2,636 | +100 | 29 46,642 | + 3,516 | 38 71 
Blackpool .. КЕ „ 27 435 | + 57 | 80 10,710 | + 5,825 — 8 Huddersfield oot op 29 | 1212 | — 18 30 42,670 | + 2,77: | 98 | — 
[I] —Fleetw'd 96 29 BSB + 66 17 19,539 T 491 3 — E H ee ee e 927 29 2,196 +200 80 67,092 + 8,819 18 42 
„ - —Lytham „ 27 228 — | 62 | 20,63 | + 7,157 74 | — |Ñ] Ilkeston .. | „ 26 164 | — 16 | 30 4,491 = 8.5 — 
Bolton Ў ae „ 30 | 1,682 | —108 | 31 58,250 | + 867 | 25 | — || Ipswich 9 2 s » 29 418 — |80 15,995 — 103 | — 
Bournemouth  ..| ,, 26| 954 | + 79, 80 | 85,787 — |10 | — |S3|IsleofThane$  ..| „ 29 | 857 — |48 | 232,526 | + 1,047 | 104 | — 
Bradford ..  ..| , 22 4414 | +709 29 | 139,273 | 494,416 | 58 | — 8 Leeds. „„ 29 5,120 | +112 | 80 | 138,913 | « 10,900 | 894 +84 
Brighton ss » 30 888 | + 22 | — 83,940 — 9|— 8 Liverpool .. J| » 22 | 10,487 | +406 | 48 | 447,168 7 13.047 105 | — 
Bristol А » 28 | 4,838 | +208 | — — — 28 | — |3) London С. С. es} „ 15 | 18,146 |--8561 | 28 | 366,492 7 76,542 471 | +72 
s Devonport » al 490 | — 16 42 22,783 | + 8,818 | 6 | — E Manchester. | „› 29 12,058 | +467 | 80 | 376,874 | +15,886 11374 | +12% 
S Dudley—Sto'rb'ge » 21 S34 | + 4; 42 87,183 | + 1,424 | 1 — 8 Newcastle .. Р „ 29 | BFEO | —110 | — ~ — 17 — 
; Gateshead „ 21 9:2 | — 20 | 42 88,391 | + 1,431 | 1 + 10 Portsmouth. А 29 | 1,588 | + 89 | — 64,611 | + 5,861 | 144 | — 
Gr'n'k—Pt. Gisgw » 21 607 | — 742 24,556 | + 1.218 7$ | — |5) Salford V ^ „ 21 4,109 | + 81 90 123,200 + 7,711 | 30 | — 
Oldham— Ashton 6. 21 538 | — 83 | 42 23,293 — 996) 5 — Sheffield ree , „ 23 1 4.689 | 4198 | 30 142,58 + 9,865 | 843 (+13 
: Potteries .. Ka „ 21| 1,791 | +118 42 72,114 | + 5,469 | 252 | — 3 Southampton " » 27 899 | — 50 81,027 | — 2,071 P: — 
S South Staffs.  .. » 21 774 | —268 | 42 82,517 | — 5,893 21 = || Southend-on-Sea ..| „ 26 265 | + 27 | 80 12,441 | + 1,828 — 
Swansea » 21 498 | 19 | 42 28,163 | 978 — Sunderland. oo} » 30 | 1,195 | + 58 | 30 40.148 + 697,91 +1 
Wolverhampton. s 2l 897 | — 7| 48 | 16,014 — 58| 10% 148 Tyneside Sa. e| uy 26 365 | + 64 | 43 | 17,049 | + 9009] 89 [+4 
2 Yorks. Wool Dist. „ #1 508 | — 18 42 25,055 | + 8,830| 6 | — d est Ham .. ool gp 27 | 2,075 — | 35 82,696 — 9°8| — 
Burnley РИ „ 29 | 1,043 4223 — - — | 103 72 $| Cen. London Rly...| ,, 29 | 6,776 | + 80 | 17 |101,06| — 252 6 | — 
Burton-on-Trent . vs уус 2 884 | — 42 | 794 | 10.805 — ЄЄ|— |, | City & 8. Lon. Rly. и 30 | 8,618 | —181 | 18 44,170 | — 1,658 == 
Cardiff „ 22] 1,964 | + 86 | 29 62,004 | + 1,768 | 14 | — Dublin—Luoan Rly| „„ 28 100 | + 2117 2,35t | — 95 = 
Chatham & Distriot м 21 568 | + 22 | 48 25,677 | + 2,209 | 5B | = G. М. and City А „ 29 | 1,235 81 86,588 — = 
Сотк ee ee өө L1) 21 451 — £0 48 20, 484 — 3,683 9°69 — L'pool Overh d y: " 80 1,621 — 61 18 99,086 en 968 + 
Dover es T u 29 193 | + 9 48 9,609 | — 265 8 | — Mersey y .. 29 480 ! 41060117 94,765 | + 2,069 — 
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METAL MARKET. 


Fluctuations in October. 
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Patent Application.— According to notice filed in 
Tuesday's London Gazeite, application is being made for an exten- 
sion of term for Patent No. 8,078 of May, 1891, granted to Mr. J. D. 
Ellie, managing director of John Brown & Co., Ltd., of Sheffield, for 
a Improvements in or connected with steam boilers and their 
farnaces.” The application will be heard on December 5th 


THE REGULATION OF ALTERNATORS. 


THE Electrical World and Engineer for. Sept. 3rd, 1904, con- 
tains an interesting paper by Mr. Canfield on the calculation 
of alternator regulation. The method takes account of the 
several most important factors which affect regulation in 
contradistinction to the two usual methods, one of which 
assumes the synchronous reactance to be all self-induction, 
and the other considers it to be due wholly to armature 
reaction or back ampere-turns. 

Both the self-induction and the armature reaction 
methods give fairly good results at unit power factor, but at 
lower power factors the former gives results too high and 
the latter too low. 

The regulation of an alternator is the rise in terminal 
voltage which occurs when the full load is thrown off and the 
excitation kept normal, and the percentage колан: is the 
ratio of this increment to the initial voltage. 

The internal reactions which affect regulation are (1) 
resistance drop due to the resistance of the armature circuit ; 
(2) self-inductance drop, or that due to the local fields set 
up by the current in the armature coils ; (3) armature re- 
action, or the resultant demagnetizing effect of the ampere- 
turns of the several phases. | 

In designing, it is necessary to calculate the values of 
these several quantities from the dimensions of the machine, 
and to combine them in their proper phase relation, so as to 
obtain the necessary field ampere-turns to overcome their 
combined effects. Then, from a previously calculated 
saturation curve, may be ascertained the rise in voltage 
which these ampere-turns will produce on open circuit. 

In the testing room 8 saturation curve i8 first obtained, 
and then these separate quantities are measured. It being 
impossible to load any but the smallest alternators, so ав to 
obtain the regulation under conditions of normal load, it is 
necessary to measure separately the factors which enter into 
the problem, and to calculate their combined effect. 

These calculations are as follows :— 

Resistance Drop.—This is calculated from the бйр for 
resistance at 60° С. 

12 £l 


8 


where the constant 12 is the resistance per mil-foot, / the 
total turns per phase, / the length per turn in feet, ‘and s 
the cross-section of conductor in circular mils. 

Self-inductance Drop.—The armature self-inductance drop 
per phase, with fields removed. is caused by two sets of 
leakage lines, those which thread around the coil within the 
armature iron and pass across the slot, opening from tooth to 
tooth, and those which encircle the coil in air on the free 
ends. 

Considering first the embedded portion of the coil within 
the iron, the coefficient of self-induction, L, per pole, is 
proportional to the C.G.S. lines per ampere-inch which 


; ; 
1 
} 
|. 


S per Yee Turn per inch ot ти 5 


Fig. 1.—Соңую FOR CONORNTRATED WINDING. 


encircle the conductors, the length of embedded portion and 
the square of the number of conductors per pole. The lines 
per ampere-inch are the only quantities here not directly 
obtainable. Tests for the purpose of determining this 
leakage were made by Heitmann on stationary armatures of 
alternators, the results being shown in the curves of figs. 1 
and 2. Curve 1 shows the variation of this leakage with 


162 


THE ELECTRICAL REVIEW. [vol. 55. жо. 1,406, Моунмвив 4, 1904. - 


the ratio of depth to width of slot, and is plotted with the 
ratios of slot dimensions as ordinates and lines per ampere- 
inch as abscissæ. This assumes all the conductors grouped 
in one slot. For distributed windings curve 2 gives the 
correction factor to apply to the quantity obtained from 
curve 1. Curve 2 is plotted with slots per pole per phase as 
abscissæ and the correction factor as ordinates. 

For the free ends of the coils a leakage flax of two lines 
per ampere-inch is assumed. This value has been deter- 
mined experimentally, and is approximately correct. The 


i Lines per ainp.turn per inch of embedded 
length —190 € (or concentrated wining 
| ЭШ = 


„ 


Per cent of Lines (rom Fig. i. 


— 51016 per Pole pec Fhia 
Fra. 2.—Ourvm FoR DISTRIBUTED WINDING. 


number of conductors per pole to be used in this calculation 
depends on the form of winding. As only two forms are 
used to any extent in alternators, only these will be con- 
sidered. These forms are the two-coil per slot, or double 
layer winding, and the one-coil per slot, or single- 
layer winding. 
form for moderate voltages, the position of the free ends is 
such as to make the self-inductance just half as large as in 
the one-coil per slot winding. This latter is preferred for 
higher voltages from 5,000 up. The value of L, then, is 
dependent upon the lines per ampere-inch encircling the 
conductors, the reciprocal of the number of coils per slot, the 
square of the number of conductors per pole, and the free 
length per turn, as expressed by the following equation :— 


Let Р = namber of poles. | 
Z, — lines per amp.-inch from curves 1 and 2. 
7a — „„ эу » in air — 2. 
Cp = conductors per pole = 2 (turns per pole per 
phase). | | 
l, = length of iron in armature (without ventilating 
ducts). 


l, = free length per turn = (mean length — 2 4). 
п = number of coils per slot. 


Then for the embedded length, 
P 
Le = 105 К Z б l 
For the free ends, two coils per slot :— 
T 
Ly = 108 e Z9 (&) ls = I05 5 (5 57. 
One coil per slot :— 
1 P 6 P 
Lr — „ Z >) l ке з : 
/ g'w" ^ * 0 5 то" h 
For either one or two coils per slot this can be written: — 
P oj] 
I. =- . LN. . 
= 108 ^n 


Then for the entire circuit :— 


From this the inductive drop or о L I is at once obtained, 
where w = 2 1 x frequency, and I = current in amperes. 

This formula is for the armature alone in space, but the 
proximity of the field magnets does not produce any 
uppreciable effect. 


Armuture Reaction.—The combined effect of the armature 
reaction may be calculated as follows : — 


For two coils per slot, the more common 


Let м = number of phases. | .2 
I = current рег phase. 
T = turns per pole per phase. 
K = aconstant depending upon the distribution of 
the windings, and equal to the average cosine 
of the angle of spread. 


If 4, is this angle 
К = _1_ о V dy. 
Vi Jy, 
Measuring this angle from centre to centre of the outeide 


coils per phase per pole, the following values of K are 
obtained :— 


Slots per pole. No. of phases. к. 

4 2 0:90n 

6 2 0 827 

6 3 0 954 
12 2 0°737 
12 3 0 900 
15 3 0:887 
24 8 0:866 
оо 2 0 637 
Qo 3 0 827 


The value of the armature reaction then i8 :— 
Armatare reaction (ampere-turns) = IT /2 К. 


Having thus obtained the resistance-drop, the E.M.F. of 
self-induction, and the armature reaction, the necessary 
counteracting field ampere-turns are determined by com- 
bining them as vectors in the proper phase relatione. 

Particular cages of this calculation are given in Mr, Can- 
field’s article. 

In the design of some 80 alternators, in which this com- 
bined method of calculation has been used, the rise of volt- 
age has not varied on test more than 10 per cent. from that ' 
predetermined from the design. In most cases 16 has been 
considerably closer. In & very few cases the method has 
given regulations slightly lower than the test, but usually 
the predetermined value has been higher. That is, the 
regulation as calculated was poorer than it proved on test. 


ELECTRICAL LAW IN THE COLONIES AND 
INDIA. 


[FROM OUR LEGAL CONTRIBUTOR. | 


(Concluded from page 722.) 


AI. Southern Rhodesia.—In 1899 certain bye-laws re- 
lating to electric light and power undertakings were framed 
by the Administrator. Part 2 of these bye-laws contains 
certain important rules. Of these the first is that :——'* No 
application for statutory powers to supply or use electricity 
for lighting or power (other than an application from the 
local authority of the district) will be entertained by the 
Government unless proof of the consent of every local 
authority having jurisdiction within the proposed area of 
supply to the application is deposited with the Administrator. 
By Rule 4, notice of an intended application must be given 
to every local authority, company or person authorised to 
supply electricity under statutory powers within the district 
to which the proposed application refers, leaving the same at 
the offices.“ 

By Rule9. Applicants for statutory powers to supply or 
use electricity for lighting or power must prcceed as follows : — 

They must publish notice by advertisement of their in- 
tended application, and every such advertisement must con- 
tain the following particulars :—(1) The objects of the 
application ; (2) The address and description of the appli- 
cants ; (3) A description of the proposed area of the appli- 
cant's operations ; (4) The names of the streets in which it 
is proposed that electric lines should be laid down within a 
specified time; (5) The address of an office in Southern 
Rhodesia, and another office witbin the proposed area of 
supply at which detailed information in regard to the pro- 
posed operations of the applicants can be obtained. 
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XII. Tasmania. — The Tasmanian statute book contains 
no measure which deals generally with the supply of elec- 
trical energy. In recent years, however, certain Acts have 
been passed, a study of which will serve to show the prin- 
ciples upon which the right to supply electricity will be 
conferred on а municipality. In 1900, * An Act to make 
provision for lighting tbe town of Devonport by electricity 
or gas was passed. It is provided by this Act that the 
Board of the town of Devonport may take steps to ascertain 
the cost of providing a supply of electric light for the use of 
the inhabitants. Sec. 6 provides as follows :—'* The Board 
is hereby empowered to compulsorily purchase any land and 
to compulsorily acquire any easements which the Board may 
consider to be necessary for the purpose of this Act, and for 
the purpose of facilitating and effectuating any such pur- 
- chase of land or acquisition of easements. The Lands 
Clauses Act, except as hereby varied, shall be incorporated 
with this Act.” The Lands Clauses Act here referred to con- 
tains proviaions very similar tothose with which we are familiar 
in this country. In order to develop their works and lay 
wires, &c., the Board are given the usual powers to break up 
streets, &c., subject to their serviog the usual notices on 
parties interested (Sub-secs. 7—13). In the exercise of the 
powers conferred by the Act, the Board shall do as little 
damage as can be, and in all cases where it can be done, 
shall make good such damage (Sec. 14). They must also 
make compensation to all parties interested in any land 
other than land purchased by the Board, in or upon which 
any works may be constructed, or which may be injuriously 
affected by the construction and maintenance of the 
works under the Act, or otherwise by the execution by the 
Boerd of the powers hereby conferred, for all damage 
sustained by reason of the exercise as to such land or water 
of the powers vested in the Board by this Act. 

Sec. 17 contains the salutary rule that, in determining 
claims for damage, regard is to be had to any benefit which 
may be done or accrue to the claimant by, or as a result of, 
the provisions of the Act. Further, all claims must be made 
within three montbs of the notice stating that the works are 
about to be executed (Sec. 18). After the necessary works are 
constructed, if any owner or occupier of any house, building, or 
other premises in the area shall require a supply of electricity, 
a eupply must be furnished by the Board at their usual rates 
(Sec. 22). The Board may also grant a supply for motive 
power. It is lawful for the Board, from time to time, to 
make such a rebatement as they shall think fit upon all 
moneys due and owing to the Board for electricity supplied 
under the provisions of the Act, and which shall be paid to 
the Board not later than 14 days after demand has been 
made for payment thereof (Sec. 24). Secs. 30—33 give the 
Board power to supply eleccricity to places beyond the town. 
For this purpose they may make contracts with neighbouring 
local authorities, 

Secs. 84—39 comprise the usual clauses for the protection 
of public electric telegraph and telephone lines. It is pro- 
vided that the Postmaster-General may require the Board to 
erect their wires, &c., in accordance with the rules and regu- 
Jations issued by the London Board of Trade. The Act also 
contains the usual clauses providing penalties for waste or 
misuse and for taking electricity without authority. 

Another Act entitled the * Longford Lighting Act, No. 
44, of 1903,” also appears upon the Tasmanian statute book. 
This measure follows very closely that which we have just 
considered. | 

XIII. Transvaal.—It is not easy to compile a memoran- 
dum setting forth the law of electric lighting now in force in 
the Transvaal. In “ Ње Laws of the Transvaal, 1901," 
translated by official request, it is stated that regulations for 
the installation and supply of electric current for light and 
power are published in the Staats Courant for June 15th, 
1898, at p. 861. It has not been found possible to consult 
this publication. - 

XIV. Trinidad and Tobago.—The principles upon which 
the supply of electricity for lighting purposes is likely to be 
authorised ia Trinidad may be collated from the Electric 
Lighting and Tramways Ordinance (No. 4 of 1901). It is 
well, however, before drawing any conclusion from this Act, 
to note the preamble which provides that: —‘t Whereas the 
acquisition and consolidation of the existing electric lighting 
and tramway systems, and the joint maintenance, operation 


and extension of the same, under rules and regulations from 
time to time made by his Excellency the Governor 
in Council would secure a more efficient service, and tend 
to promote the development of the town of Port of Spain, 
and its environs, and otherwise conduce to the advantage of 
the public.” It will be seen from this that the object of 
the measure was to consolidate the tramways, &c., used in 
and around the town of Port of Spain. As it is probable, 
however, that any subsequent legislation in Trinidad or 
Tobago would follow the same lines, it may be useful to 
refer to some of the provisions of this Ordinance, e.g., Secs. 7 
—70, which relate to acquisition, construction, maintenance 
and operation of electric works and lines other than 
tramway works and lines, and to the supply of electrical 
energy through such electric works and lines. The under- 
takers, for the purposes of the Ordnance, are the Trinidad 
Electric Co., Ltd. Sec. 8 provides that the undertakers 
shall not, at any time after the commencement of this 
ordinance, supply energy on, or except for the purposes of 
this ordinance, erect or lay down any electric lines or works 
beyond, the area of supply otherwise than under the authority 
of the Governor in Council." It will be seen that this pro- 
vision involves the principle of prohibiting supply except 
under a Government order, but the prohibition only extends 
to one company. It does not follow that supply by a private 
person would also be prohibited. The remaining provisions 
of this Act down to Sec. 10 are rules and regulations relating 
to the supply of electricity which follow closely upon the 
lines of the Electric Lighting (Clauses) Act, 1899. 


THE FIFTH INTERNATIONAL ELECTRICAL 
CONGRESS. 


By R. BORLASE MATTHEWS, WH. EX. 


(Continued from page 723.) 


CONSIDERING the technical question as set forth by the title 
of the subject of discussion (Electric Railway Traction with 
Alternating Current), Dr. Steinmetz said there were several 
general points that had to be first of all considered, namely, 
the advisability of adopting electric propulsion; the 
character of the apparatus available to fulfil the necessary 
requirements ; the condition of electrical enterprise ; inveat- 
ments in existing electric and steam railroads. 

With regard to the types of motor available there were the 
direct-current motors, the polyphase motors and the modern 
alternating current single-phase commutating motors, each of ' 
which had some particular points of merit. The polyphase 
motor had a shunt motor characteristic, as it tended to 
maintain a constant speed. If it was made to run at a lower 
speed, the cost of operation was great owing to loss of energy 
in во doing. The characteristic of a series motor was one 
that was very suitable for traction purposes, for the maximum 
torque was obtained in starting, and this torque decreased 
with increase of speed. A characteristic of the single-phase 
commatation motor could be obtained, if necessary, which 
was very similar to that of the series direct-current motor. 
In considering the various types of motors, the conditions 


- of service under which they were to run must not be forgotten. 


These conditions might be divided into several main classifica- 
tions, namely, street railway, rapid transit, suburban and 
interurban, trunk line, and long-distance freight service, each 
of which had its peculiar requirements. In street railways 
there were frequent stops at irregular intervale, and of varying 
duration; the motors must, therefore, start as rapidly as 
possible, for which purpose they must possess a large starting 
torque. These requirements were best met by series direct 
current motors with series-parallel control. The induction 
motor accelerated with high torque, but bad speed limita- 
tions ; these could be overcome by the introduction of gear- 
ing, but then the acceleration would be reduced. Jn the 
polyphase motor, high acceleration could not be combined with 
high efficiency at high speed, also, at less than full loads, it was 
very uneconomical, so that it was not at all suitable for street 
railway or tramcar service. 

The alternating current commutator motor had a similar 
characteristic to the direct current series motor, except that 


764 


THE ELECTRICAL REVIEW. 


[Vol. 55. No. 1,406, Мотвмвив 4, 1904. 


the variation of torque with speed was not so great. The 
alternating current. motor bad losses which did not occur in the 
direct current machine. Alternating current motors could be 
designed to give the same characteristics as the direct current 
apparatus. In rapid transit service, the conditions were 
almost the same as in street railway work, except that the 
units were larger, the speeds higber, and the stops not so 
frequent. Clearly the direct current motor was also suitable in 
this case. In operating roads of this description, there were 
att to be variations of the. line voltage, owing to the larger 
units requiring larger starting current, or в number of units 
starting together, or drop due to distance from sub-station- or 
feeder ; £o that the polyphase induction motor. would not be 
at all suitable for this work, since its torque was very sensible 
to voltage variation. 

The maximum torque obtainable did not as a rule depend 
on available voltage, since the wheels would slip long before 
it could be exerted. Should induction motors be adopted, 
the maximom voltage drop that was likely to occur in the 
system must be very carefully considered before designing 
them. In trunk line passenger service the rate of acceleration 
was much less than everyday practice in street and rapid 
transit service, and was not so essentially needed, for this 
reason the adoption of the single-phase, ard also, possibly, 
the polyphase, motor might be entertained. In freight 
service the highest possible economy must be maintained ; a 
large surplus torque was required for starting, which it was 
not necessary to maintain at the higher speed. Economy was 
essential in ascending grades, in which саве the ғасгійое of 
вреед was not important. 


In considering the respective merits of the alternating | 


current and direct current motors, the existing network 
and method of management of railways in America 
and other countries must be taken into account. At 
present it was a system of large units at long intervals, 
which, of course, was not the most efficient method of 
electrical operation; ғо if the latter method was to be 
adopted an entire re-organisation would have to be brought 
about. If time-tables could be dispensed witb, as was at 
present done on {һе rapid transit and local electrical lines, by 
-reason of the frequent trains, it would certainly be a great 
convenience to the public, and would consequently result in 
an increased popularity and revenue. The motor that was 
adopted for running over long distances must be capable of 
being run over local direct current systems, so, for this 
reason, if an alternating current motor were adopted, it must of 
necessity be the single-phase aiternating-current commutator 
motor, which was applicable to a 500-volt direct-current cir- 
cuit. The majority of distribution systems were operated at 
a periodicity of 25 cycles, so the type of motor adopted 
should work on this frequency. This Dr. Steinmetz stated 
was a periodicity of which there was no doubt that it was 
particularly suitable. 


Prof. J. PERRY, in taking part in the discussion, said 


that it had been a primary object with bim in coming to 
America to learn something of the single-phase systems in 
that country, but unfortunately for him he had been unable 
to attend a very important paper on this subject which had 
been read on the previous day, as he learnt since his arrival 
that be was expected to be present at a paper of inter- 
national importance dealing with the much vexed question 
of units. He also etated that in bis opinion, everything 
depended on the development of the single-phase mctor, and 
referred to some early experiments which he bad himself 
carried out in this direction. 

Mr. B. LamMME referred to the early history of electric 


traction, when many different types of motors were experi- 


mented with, the series motor alone surviving, and to the 
development of tbe latter а good deal of attention was paid, 
500 volts becoming the accepted standard pressure; but, as 
the systems were extended, transmission difficulties entered 
into the field, which were met first by the use of motor- 
generators, and tben by aid of rotary converters in con- 
junction with high tension transmission. The superiority of 
the rotary converter over the motor-generator was evident, 
but manufacturers experienced difficulties in working with 
the then standard frequencies of 125 or 133 cycles per second, 
the machines becoming heavy and cumbersome, so the 
necessity for the adoption of a lower frequency became 
urgent. Having in view the probable development of the 


А.С. commutator motor, the engineer of the Niagara Falls 
plant specified a periodicity of 163 cycles; the Westinghouse 
Co. objected to this as being impracticable, offering, as an 
alternative, 385 cycles. Eventually a compromise was made, 
and 25 cycles adopted, which had since been almost universally 
adopted ав a standard for rotary converter work. Shortly 
after this system came into use, it was recognised that 
an alternating current system might be used entirely. The 
polyphase motor being the most successful in factory use, was 
then experimented with, having in view ite ultimate adoption 
as a railway motor: it did not, however, possess a good eeries 
characteristic, which was early recognised as being an 
essential qualification for a railway motor. Mr. Lamme 
then gave a brief résumé of the work of his firm, which Jed 
up to the present type of motor. Oneof the chief difficulties 
then encountered was that the periodicities employed were 
too high. Eventually the commutator type of motor was 
employed. Mr. Lamme further explained that there were 
two successful types of motor suitable for operating with a 
single-phase alternating current, one the transformer, or 
repulsion motor, апа the other the pure series motor. The 
first could be adapted, but was not very suitable for operating 
on а direct-current circuit, while the latter could be used 
without difficulty on either system. A difficulty was 
anticipated in the objections that would be raised to 
the switching-over apparatuer, but fortunately they had 
not as yet received any complaints. The alternating- 
current series motor varied its speed with the applied voltage, 
so a potential control could be adopted, an induction 
regulator being employed to avoid the troubles due to 
opening the circuit, and also such a control would evable the 
single-phase motor to meet the line voltage variation. 

The problem of operating two motors in series per- 
manently was then referred to, the difficulty, of course, being 
that should one motor slip the other would get, double the 
voltage it was constructed for across its armature ; to obviate. 
this each pair of motors was supplied with a balancing trans- 
former placed across the terminals of the two motora which 
were connected in series; the middle point in the balancing 
transformer being connected to a point midway between the 
two motors, so that neither motor could take more than its 
share of the voltage. 

It seemed likely that each railway would select its own 
periodicity i in accordance with the conditions of its road and 
the requirementa of traffic. 

Dr. DRYSDALE, after congratulating the American engi- 
neers on their success in developing the single-phase motor, 
reminded them that they must not overlook the high start- 
ing efficiency of the Ward-Leonard system ; apart from other 
advantages, this was 4 most important point in any system. 
He also referred to the good features of Mr. Arnold’s electro- 
pneumatic system. 

Mr. B. J. ARNOLD mentioned the fact that his was the 
first single-phase system to be put into successful opera- 
tion in America. 

Мт. F. J. SPRAGUE was then called upon to speak, being 
introduced as “an engineer young in years but old in deeds, 
the father of electric railroading,” but owing to the lateness 
of the hour he only spoke briefly. In his opinion it was a 
very important problem that they had before them, when they 
were asked whether electricity could be used on trunk lines. 


Mr. Arnold was hopeful, and so was he. The reasons, how- 


ever, would not be on the score of efficiency, or economy, or 
esthetic demands, but rather those determined by the hard 
and fast ruleof financial necessity. The reasons that would 
hold on one road, were not those that would bold on others. 
He thought it would be largely introduced at first by the 
purchase of the competing electric railroads which had 
obtained franchises, and were contiguous to, and competing 
with, the existing main railways. 

Prof. ELIHU THOMSON humorously pointed out that 
formerly there were two camps of electrical engineers between 
whom battle was always raging, the direct-current camp and 
the alternating-current camp. Now, however, it looked to 
him as if one camp would suffice for both, for with tbe 
introduction of the series alternating-current motor, they 
were in agreement with each other. Не then referred to 
some of his early experiments in 1886 with a small repulsion 
motor, which he had succeeded in getting to run successfully 
on a 125-cycle circuit. He thought there was very little 
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dissent as to the future of electric traction, and the par- 
ticular form of motor that would be adopted was, without 
doubt, the alternating current commutator motor, which 
could be used on an alternating current or direct current 
circuit, | 

The discussion was then closed во as to allow Col. К. E. 
CROMPTON to read a paper on the “Standardisation of 
Dynamo- Electric Machinery." 

Col. CROMPTON stated that this paper was presented in 
the hope that tbe British Standardisation Committee might 
bave the benefit of the ideas of the members attending the 
Congress. At the early meetings of the Committee it was 
decided that no attempt should be made to prescribe 
standard dimensions or shapes which might bamper future 
development in design, but rather to confine their recom- 
mendations to such points as would ensure uniformity in 
nomenclature, outputs and test conditions; the views of 
both users and manufacturers to be carefully considered 
before standard pressures, frequencies, outputs, and speeds 
were decided upon. 

It appeared desirable that in place of the many patterns 
and sizes that existed at present, a standard list should be 
gelected of a sufficient number of sizes to fill the ordinary 
requirements, and that these sizes should be so marked, and 
their output under various working conditions should be so 
clearly defined, that any purchaser of a standard machine 
should always be able, by referring to his table of standard 
conditions, to determine with accuracy exactly what the 
manufacturer guaranteed when he attached the standard 
mark to a machine. The procedure of the Committee in 
circularising those whom this standardising most concerned, 
with a list of questions, the answers to which were tabulated 
and discussed before the Committee, was then explained, 
and the interim report of the Committee was appended to 
the paper. 

At the conclusion of Col. Crompton’s paper, the meeting 
was adjourned, and a photograph of the whole party taken 


on the eteps of the Festival Hall, before proceeding to the. 


main Electricity Building, where the Engineers’ Club of 
St. Louis entertained them to lunch. 

This day, Wednesday, September 14th, was set apart as 
* Electricity Day on the Louisiana Purchase. Exposition 


official programme ; во in the afternoon a procession was . 


formed representing electricity and the electrical trades, 
which paraded the grounds, headed by a company of the 
Jefferson Guards. Such a procession is typically American, 
every special “ day " having its own parade. 

In tbe evening tbe exhibitors in the Electricity Building 
held a reception in honour of the members of the Congress. 
This reception was held in the Electricity Building itself, 
which was specially decorated for the occasion, the general 
public being excluded. Music was provided by several 
bands, and light refreshments were served in the South 
Balcony, from which а splendid view could be obtained of 
the illuminations on the Festival Hall and cascades. 

On Thursday, September 15th, papers by the following 
authors were read and discussed :— 


Section A.—Rosa and Grover, Guthe, Child, McLennan, Lewie, 
Pender, Pupin, Thomson, More, Nagaska, Elster and Geitel. 
Section B.—Ryav, Rosa, Lloyd and Reid, Thompson, Day. 
Section C.—Lorens, Carhart and Hulett, Ostwald, Richards, 
Heroult, Kennelly and Whiting, Guthe. 
x eem D —Blackwell, Buck, Converse, Gerry, Kelly and Bunker, 
ber. 
Section E. — Feldmann and Herzog; 
Lombardi, Nichole, Poulsen. 
Section F.— Behr, Rasch, Sprague, Stillwell. 
Section G.—Fleming, de Forest, Fessenden, Stone, Solari, Hayes. 
Section H,—Boggs, Dickson, Herdman. 


Blondel, Steinmets, 


The meeting of Section C, which was their last meeting, 
was held in conjunction with the American Electro-Chemical 
Society. Section G also had a joint session with the Inter- 
national Association of Municipal Electricians. 

This being St. Louis Day," the meetings were adjourned 
as early as possible, so as to allow tbe members to go to the 
exhibitiqn. This was quite a record day for the World's 
Fair, close upon half & million persons passing through the 
turnstiles, 
ba The! programme of the papers read on Friday was as 
follows :— 


Section A.— Arrhenius, Barns, Bauer, Brace, Rutherford, Webster 
Nichols, Wilson. 

Section B.—Hobart, Adams, Rushmore, Heylaud, Blondel. 

Section D.—Hancock, Hay ward, Mershon, Nunn. 

Section E.—Rateauv, Hodgkinson, Emmet, Goettling, Green, 
Haskins, Potter. 

Section F.—Sever, Parke, Duncan; and continuation of discussion 
commenced on Wednesday on The Alternating Current Motor in 
Railway Work." 

Section G@.—Sever, Touaune, Kelsey, Stanton. 


Sections F and G held a joint meeting to hear the paper 
by Prof. G. F. Sever on “ The Electrolysis of Underground 
Conductors,” afterwards separating to continue with their 
own special papers. : mE 

In the afternoon, the Commissioner-General of Great 
Britain and Mrs. Watson received the President, delegates 
and other members of the Congress at the British National 
Pavilion in the World's Fair grounds. Afternoon tea was 
served by Indian attendants ou the terrace. This form of 
refreshment was especially appreciated by the ladies, who 
had missed their customary afternoon cup of tea during the 
time they had been in America. The building was hand- 
somely furnished with antique carved oak furniture. The 
оше pisce and wall decorations were also in carved 
oak. 
In the evening, the St. Louis Reception Committee gave 
a banquet in honour of the foreign members of the Congress 
at the German National Pavilion in the Fair grounds, over 
200 being present. Director F. W. Lehmann, of the 
Lonisiana Purchase Exposition, was in the chair, and the 
following responded to the toasts :—Mr. R. Kaye Gray, Dr. 
Lewald (Commissioner-General of Germany), Prof. Ascoli. 
Prof. Elibu Thomson, Mr. В. Hammond, Mr. J. Lieb, апа 
Mr. Bion J. Arnold. | | 

After the dinner, an exbibition was given of а 25-cyole, 
100 Kw. transformer in operation, the ratio of transforma- 
tion being such that with 110 volts on the primary, 
1,100,000 volts could be obtained on the secondary. 
This transformer was exhibited by.the electrical engineering 
department of the Purdue University, baving been built fcr 
experimental research work, and is, without doubt, the 
biggest, highest voltage transformer ever built for the 
periodicity of 25 cycles per second. The transformer wes 
placed in & wooden tank and surrounded by about 2,500 
gallons of insulating mineral oil. An overhead line, a 
couple of hundred feet in length, was constructed, with 
large mushroom-type porcelain insulators, tested for 60,000 
volts, which in their turn were insulated by mounting on 
6 ft. lengths of fibre cable-insulating duct. In parallel with 
this line a spark gap was arranged, consisting of two 
inclined aluminium rods, which were put about 5 ft. apart, 
and across this distance some very fine jump-spark dis- 
charges were obtained; the whole overhead line glowed as if 
phosphorescent, appearing like a continuous brush discharge. 
A pressure above 500,000 volts could not be obtained, 
because when this was exceeded, discharges took place on to 
the roof of the temporary transformer house, which was not 
large enough. Fortunately the weather was dry, co that 
very little trouble was experienced with the ineulatore, 
though one eventually failed. 

(To be continued.) 


ELECTROCUTION. 
By GEORGE H. FAWCUS. 


THE paragraph in the issue of the ELECTRICAL REVIEW, 
dated October 14th, 1904, on tbe subject of Execution by 
Electricity, bas a greater interest when compared with the 
long list of fatalities which have occurred in particular cn 
the electrified sections of the Lancashire and Yorkshire and 
the North-Eastern Railways. 

The voltage in use on these lines may be said to te 
medium, and in cases of electrocution the actual voltage 
received by the! victims isi probably less than that of the 
line, even to a considerable extent, as it may be assumed that 
in many instances the current has to pass through! the 
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clothing at one point of contact at least, by the fact that 
the victim is discovered lying across the line.“ 

On the traction and lighting systems using the medium 
voltage of, say, 500—600, it is by no means uncommon for 
officials and workmen engaged thereon to receive shocks of 
these voltages, with no more serious result than a severe 
shaking, and, perhaps, burns of from slight to serious 
extent. A fatal termination to such shocks is comparatively 
very rare. 

In the case of the man constantly employed on systems using 
these medium pressures, it would appear that either bis 
familiarity with the“ nasty shock ” breeds a contempt (per- 
. sonally assumed, or by the experience and conversation of 

others) that allows him to retain his presence of mind, or his 
experience in accidental shocks teaches him to act quickly, and 
in the manner that will free bim from an undesirable con- 
tact. 

While there i8 no doubt that in the majority of such cases 
freedom may be gained by a single movement of the limbs, 
acd the shock is thereby only momentary, the writer has 
witnessed men receive 550-volt shocks for fully 30 seconds 
in a manner that left little doubt that they received the full 
voltage through the entire length of the body, with no 
worse results than slight blistering of the skin at pointa of 
contact. Where signs of death have been apparent after 
shocks of a similar description, restoration by artificial 
means bas not been infrequent. 

The New York correspondent of the Lancet, quoted in 
the above-mentioned paragraph, describes the application of 
1,750 volts, followed by one of 1,900 volts, to the same man 
without fatal result; and, in the case of another man, four 
applications of 1,700 volts before he was declared to be dead. 
He further states that, in many cases, death is “ believed to 
be due to the necropsy, which is at once made, and not to 
the electrical shock.” Such a statement could not be made 
without having several such cases in mind, and ample 
evidence to justify such a belief. 


This is only a continuance of the effects experienced in 


America by the electrocution of criminals,’ which, besides 
having raised the question as to the humanity of execution 
by this means, still denotes the difficulty in many cases of 
causing death, under the most favourable conditions, by the 
application of voltages at least three times as great as those to 
which so many bave fallen victims in this country. 

With reference to the fatalities resulting from the medium 
voltages of our own electrical systems, the burning effects 
and, perhaps, other mechanical injury have often been severe, 
bat those sustained by the means used for electrocution must 
be still greater, even where death bas not ensued. 

Bearing these facts in mind, it is not difficult to suppose 
that, in addition to the mechanical injury to the body, there 
may be another agent assisting to destroy life, following 
shocks of voltages which, until receutly, have not been con- 
sidered highly dangerous. 

A subject of such importance alike to the general public 
and to the officials responsible for the safe working of our 
electrical undertakings, demands the consideration it is now 
receiving ; there can be no detail which has any bearing 
on the subject, too insignificant to be taken into account, 
and the following facts suggest a course that may prove of 
value :— 

1. The recent fatalities on electrical systems have been 
confined mainly to the trespassing public; the officials 
and workmen connected with these syetems being rarely 
involved. 

2. Similar shocks to those which have proved fatal to the 
trespassing public are of frequent occurrence to men con- 
stantly engaged on electrical undertakings, but seldom with 
serious results. 

3. Much difficulty is experienced in the execution of men 
by electric shock, even with high voltages. 

4. The cases described in No. 1, and the fatalities to men 
engaged in electrical work (usually by high voltages) are 
brought prominently to the public notice by the daily Press. 

5. The general public are ignorant of the fact No. 2, and 
No. 8 has not aroused the public interest ia the same degree 
as No. 1. 

6. To the general public electric shock, irrespective of 
voltage, is fast assuming the alarming aspect of something 
which an instant death is certain to follow. | 


It does not seem unreasonable to suppose that, with only 
the fatal cages brought to his notice, a man on receiving а 
severe shock from which he might extricate himself by 
retaining his ordinary faculties, if not his presence of mind, 
ів seized with a mental panic sufficient in itself to cause 
complete paralysis of all muscular effort. That paralysis 
does occur is well known, notwithstanding the fact that a 
sudden electric shock usually causes excessive muscular 
action, advantageous to the release of any members in simple 
contact with the conductors. 

The immediate cause of death is ascribed to mechanical 
injury to the body, which it may be supposed is not as serious 
as in the cases of unsuccessful attempts at electrocution of 
criminals, во many of which are reported as failures elec- 
trically ; but is it not possible, even probable, that the imme- 
diate cause of death is mental panic or shock to the nervous 
system; or that the victim may be said to have died from 
fright? | 

Whatever the cause, it might be of some value to the 
public if steps were taken to publish such information 
respecting the effects of electric shock as would clear the 
public mind of the vague and exaggerated terrors of the 
* live rail," fed as it is by the equally ignorant daily Press, 


— -¼ — 
A LARGE HOSPITAL INSTALLATION. 


Two new infectious diseases hospitals were recently officially 
opened by the Lord Mayor of Leeda; they are situated at Seacroft 
and Killingbeck, and distant one from the other a quarter of a mile 
on opposite sides of the Tadcaster Road about three miles from the 
centre of the city of Leeda. The Seacroft Hospital has 42 separate 
buildings, and accommodation for upwards of 500 patients, 102 nurses, 
and 72 female servants, and 40 male officers. Killingbeck consists of - 
16 buildings, giving accommodation for 100 patients, nurses, and 
servants. The whole of the works have been designed by, and 
carried out under the supervision of, Mr. Edwin T. Hall, F. R. L. B. A. 
Messrs. Shepherd & Watney, of Leeds, were consulting and super- 
vising engineers for the electric plant and installation, and Mr. 
Edward G. Hillier, of Manchester, for the boilers and steam 
piping. 

The engiaeering works, plant, &c., consisting of three high 
pressure Lancashire boilers, 28 ft. x 7 ft. 6 in, fitted com- 
plete with Hopkinson mountings, valves, &c.; and three low 
pressure boilers, 30 ft. х 7 ft., fitted with Messrs. Hopkinson's 
mounting:, valves, kc, were supplied by Measra. Clayton, Son and 
Co., Ltd., Leeds; Messrs. Green supplied an economiser consisting 
of 144 pipes, six pipes wide, built in two groups. 

The boiler steam mains and connections, consitting of daplicated 
6-:n. cast-iron pipes, jointed with Taylor's corrugated copper rings, 
are taken to two cast-iron steam separators, 15 ia. bore, 3 ft. deep, 
fitted with inside diaphragm plate and Reflex waterzggauyes. The 
teparators are drained by means of а f in. Sentinel steam trap, with 
valves and bye-pass arrangements; duplicated 5-in. cast mains are 
taken across the engine house, with 24 -іп. bore copper pipes from 
ea zh main connected to the 24-in. engine stop valves. 

A cast-iron pipe range is taken from three 6-inr x 4-in. х 6-in. 
Worthington feed pumps for economiser and boiler feed purposes. 

The whole of the condensed water from the steam mains, clectric 
and laundry engines, calorifiers, kitchens, laundry, &c., is taken to 
the cast-iron hot-well fitted at the suction end with three filtering 
grids, so that no watsr can pass except tbrough the towelling. 
The hot-well provides the hot boiler feed during the day load. 
The contractors for this were Messrs. Dargue, Griffiths & Co., Ltd. 

There are three Belliss & Morcom-E.C.O. 50-Kw. compound- 
wound sets, and one of 13 Kw. by the same makers. The 
main switchboard consists of four dynamo panels, one meter 
panel, and two feeder panels; each dynamo panel is fitted 
with ampere and voltmeter, two-way voltmeter switch, shunt 
resistance s witch, two single-pole fuses, опе double-pole 200-ampere 
switch, one circuit-breaker, and automatic reverse current cut-out. 
The meter panel contains two watt-hour-meters for 450 and 150 
amperes. The feeder panels contain four ammeters reading to 150 
amperes, four single-pole fases, four single-pole switches, four 
circuit breakers, with automatic overload release, for 150 amperes 
normal maximum. For thie work the contractors were the Electrical 
Construction Co., Ltd., Wolverhampton. 

The water for the heating and hot water supply is heated in 
calorifiers by exhaust steam, and carried in a continuous circulation 
from a central station adjoining the engine house, through the ring 
maine, services, and circulations, returning to the calorifiers. The 
calorifiers are also supplied with live steam reduced to 5 Ibs. per 
eq. in. pressure, which can be used when the exhaust steam is not 
available. 

The feedera and distributors amount to upwards of 33 ‘miles of 
concentric lead-sheathed armoured B.I. & Helsby cables, and have 
been run partly in stone tronghing filled in solid with pitcb, and 
partly on multi-step cast-iron brackets, in subways. The feeder, 
distributor, junction and service boxes, amounting to upwards of 


Vol 55. No. 1,496, Моувмвев 4, 1904] THE ELECTRICAL REVIEW. 


167 


100, are of cast-iron, filled in solid with pitch, and were supplied by 
tbe В.1. & Helsby Cable:, Ltd. 

The wiring is carried out on the dcuble-pole distributing fuse- 
board system for 2,800 lighte, on 12,400 switches. The wires are 
laid in American whitewood casings of special rounded section, and 
looped from terminal to terminal. The casings are multi-grooved, 
one groove for one circuit. The fittings in the wards are steel- 
bronzed plain tube pendan'e, with loose non-rotating joints. 

A telephone exchange is provided, arranged for 100 lines. The 
cables and wires are insulated with pure and vulcanised rubber, 
enclosed ia lead sheathing, partly run underground in wood trough- 
ing filled in solid with pitcb, and partly in the subways, the con- 
nections being maie by the means of about 3 dozen connecting cast- 
iron watertight b»xes. . 

The fire alarm installation, consisting of about 30 bells, is also 
fixed in the various buildings cccupied by the staff. Ths bells are 
rung simultaneously by means of switches in tbe Gate Porters' 
Lodge. The wires are vulcazi.ed ru5ber, lead sheathed, and are run 
in wood troughing. filled solid with pitch, and. laid underground ; 
local batteries are supplied for ringing the bells, the circuit being 
closed by means of relays) The whole of this work has been carried 
out by Mesars. J. H. Taylor & Co., Huddersfield. 

Two complete laundry plants have been iostalled, one steam and 
one electrically-driven. The steam engine is о? 16 н.р., and the 
motor 12 Н.Р. 

Two complete kitcben plants have been supplied, and the labour- 
saving plant is elecirically-driven; this also applies to the bakery 
plant. An electric goods lift has also been supplied and erected by 
the Leeds Hydraulic and Engineering Co., Ltd. 

It is interesting to note that in connection with the scheme 
there are 8 miles of drains, 464 miles electric light and telephone 
bii, and that 80,000 ft. of electric light wood casings have been 


DESIGN OF ARMATURE COILS.* 


INNUMERABLE formule are available for determining the electrical 
design of the armatures of direct-current machines, but few reliable 
equations can be fcund which treat of the mechanical form of the 
coils. The formu! given below are intended for use after the 
electrical design of the machine has been completed, and they serve 
for designating the proper shape to be given the coils in order most 
economically to employ tke space at the end of thecore. It is 
assumed that all work is completed except the final shaping of the 
coils, во that they may properly overlap. 

Referring to the accompanying figures, the following notation 
will be used :— s 


= A = developed arc of radius р (fig. 1). 
B = scaled distance obtained from fig. 1. 
C; = clearance between coils (see formula 5). 
C3 = clearance between bundles (see formula 8). 
D, — diameter of armature at centre of upper coil. 


Оз = diameter of armature at bottom of upper coil. 

Ds = diameter of armature at bottom of lower coil. 

radius (see fig 1). 

constant (taken as 3 in.). 

constant, subject to alteration; for armature under 
12 in., н = Ё in; over 12 in, H = 4 in. 

constant for enlarging scale (say 10). 

total number cf coils, including dead coils, if any are 
present. 

total number of slots or bundles of coils. 

teeth included by each coil, or throw of coil minns 1. 

thickness of coil wire, insulated (wire winding), or 

thickness of bundle-copper, bare (ribbon wiading). 


2 + d m. (see fig. 2). 
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W; = over-all thickness of coil, including its pro rata of 
buadle wrapping, outside of elot. 
= over-all thickness of bundle outside of slot. 
= available spaces fcr coil ends (see fig. 1). 
B = coil span from centre to centre of slots. 
= B[2 angular measurement (eee fig. 1). 


From the above and by use of fig. 1 the followir g equations can 
be developed :— 


_ 360 р 
| 2 ту а) 
— р тө 
А you (2) 
_ DTK " 
7 х = T (3) 
_ Dew R | 
у = * (4) 
Е = (ж + С) R (5) 
X = — (6) 
^ _ ртк 
у = 77 (7) 
E = (W3 + Са) К (8) 
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For wire windings, formule (3), (4) and (5) are used; for ribbon 
winding, formule (6), (7) and (8). | 

Тое formule given are applied in the desiga of coil forme, accord- 
ing to the following process:—Dcaw preliminary end elevation, as 


Fic. 1.— DEVELOPMENT OF Corin SPACE AND Соп, IN PLACE 
ON ARMATURE. 


seen in fig. 1, under the assumption that 0 = 8/2, as stated. Then 
lay out а disgram of the developed plau (fig. 1) with the help of the 
formule. Strike arcs r,7 (fiz. 2) from points shown and make 5 
and b parallel to a and a, to locate the point d, on which, as а 
centre, construct the half turn (or bundle). For ribbon coils the 
half turn will be radial to shaft, аз shown in figs. 1 and 2. For wire 
coils the half turn will be oblique (бр. 3). The angle of obliquity 


Core Line 


Еа. 2.—RaniaL HALF TURN 
FOR RIBBON Соп. 


Fia. 9.— OBLIQOE HaLF-TURN. 
FOR WIRE Corr. 


is determined by trial, by tracing two adj cent coils (or bundles), 
allowing minimum clea:ance of 10 in. for armatures of 10 in. 
diameter and smaller, and 15 in. for larger armatures. 

Complete the end elevation and projzct to the plan view, joiniag 
the active conductor to end connections by arcs of } in. rad ius. 


Fig. 4. — VIEwW or RIBBON Corr. 


Atter d in fig. 2 is located, project it to end elevatien to find true 


location of half turn. Project upper and lower legs of coil from 
end elevation and complete plan view, as per fig. 4. 

Formers for wire coils are laid out for individual coils, with wind- 
ing space sufficient for insulated wires, omitting varnish and buadle 
insulation, but allowance is made for all insulation and varnish in 
figuring the end clearance. Formers for ribdon coils are laid out 
for bundles with winding space for bare copper only. Bundles are 
figured for clearance with all insulation and varnish allowance. 

Toe insulation and clearance allowed for armature coils on the 
section outside of slots is— varnish on wire, add 003 in. to diameter; 
tape on coil, 006 in. per layer; varnish on coil, 00% in.; double 
tb iekr ess of varrizhed tape overlapping one-half, `04 in. for both 


768 


THE ELECTRICAL REVIEW. 


[Vol 55. No. 1,406, NOVEMBER 4, 1904. 


sides of the bundle. The clearance batween bundles for armatures 
under 12 in. diameter, 02 in. for опе coil, 025 in. for two coils, and 
03 in. for three coils. For larger armatures the corresponding 
values would bə 03 in. for one coil, 035 in. for two coils, and 03 
in. for three coils. 


NEW PATENTS APPLIED FOR, 


W. P. Тномрвои & Co., Electrical Patent 


Compiled ressly for this journal 
р „ Hi d ‚ W.C., and at Liverpool, to whom all 


Agents, gh Holborn, L 
inquiries should be addressed. 


* 


22,287. '' Improvements in electrical switches.“ A. P. LUNDBERG and G. C. 


LoxpBERO. October 17th. (Complete.) 

22,290. Improvement in safety devices for the trolley poles of electrio 
oars.” J. HawLzv, LTD., and D. R. W. Harpman. October 17th. 

29,996. ‘‘ Improvements in electrica] ignition apparatus for internal oom - 
bustion engines.“ P. RicHARDSOK. October 17th. 

92,342. “Improvements in are -lamp electrodes." Koriinc & MATHIESEN 
AcTIEN-GESELLSCHAFT. (Date applied for under Patents Aot, 1901, October 
8186, 1903, being date of application in Germany.) October 17th. (Complete.) 

29,855. “Improvements in or relating to telephone installations.” DEUTSCHE 
TELErHON WERKE, R. Srock & Co., G. m. b. H. (Date applied for under Patents 
Act, 1901, August 25th, 1904, being date of application Germany.) October 
17th. (Complete.) 

22,962. „ Improvements in connection with aro lamp hoisting gear and 
fittings for the same." Crompton & Co., Ltp.,and E. W. Аввотт. October 17th. 

92,364. ‘Improvements in electrical switches." Crompton & Co., LTD., and 
Е. W. Аввотт. October 17th. . 


22,968. Improvements in means for generating intermittent electric currents 
for igniters of oil engines and other purposes.“ F. W. HowoRrTH. (M. P. Ryder, 
Uuited States.) Octoberl7ih. (Complete.) 

22,969. Improvements in means or apparatus for regulating the difference 
of potential between portions of electric current distributing systems." А. F. 
Berry. October 17th. 

22,401. ‘‘Improved automatic signalling apparatus for electric tramway." 
C. J. JEwELL. October 17th. 

22,04. ''A simple device for preventing broken trolley wires on electric 
tramways from falling." W. С. Kinwan and К. Quayngy. October 18th. 

22,448. “ Combined telephone and sounding telegraph." A. Н. ANDERSON. 
October 18th. : 

92,470. "Improvements in and relating to filaments of the kind used in 
incandescent electric lamps and in processes of manufacturing said filaments.” 
E. A. CaRoLAN, (W. R. Whitney, United States) October 18th. 

92,479. “Improved electric lamp" Е. T. Pickup and W. 
October 19th. 

92,505. “Improvements in doors adapted to be opened and closed by eleo- 
trically-oontrolled means." P. WRioHT. October 19th. 

oo „Blowing magnet arrangement for aro light lampe.“ Н. Beck. October 

22,517. An improved mount or backing block for stereotype, electrotype, or 
other plates used for printing.“ Е. Hannantand G. RicHTER. October 19th. 

22,519. ‘Improvements in electrical circuit makers and breakers.”  W. 
Moraan and W. H. W. Proctor. October 19th. 

229,522. ‘Improvements in aro lamps.“ J. M. WELLINGTON and W. F. 
DANIELL. October 19th. 


Picx · 
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22,586. “ Auxiliary appliance for the prevention of the occurrence of excess 
pressures on switching on and off electrical installations of high voltages." 
SIEMENS Bros. & Co, Lro. (Siemens-Schuckertwerke, G.m.b.H., Germany). 
October 19.h. (Complete.) 


22,544. "Improvements relating to the overhead trolley wires or conductors 
of electric tramwaysand the like.” S. W. MiTCBELL. October 19th. 


22,616. “ Improvements in, or connected with, the wiring of telephone or other 
electrical plants." А, Р. Hanson. October 20th. s Ё 

29,628, ''Improvements in electric aro lamps.“ J. BnockiE. October 20th. 

22,681. '*Improvements in methods of exciting electro-magneta by alternat- 
ing electrio currents." М. Latour October £0th. (Date applied for under 
8 a 1901, October 20th, 1908, being date of application in France.) 
Zomplete. 

22.647. Improvements in electrical resistance.“ 
Bas TIE. October 20th. 

22,652. Improvements relating to circuit breakers.” 
and A. F. CRRISTMAG. October 20th. (Complete) 


22,658. “Improvements in electric motors."  fiewENs Bros. & Co., LTD. 
(Siemens-Bchuckertwerke G. m. b. H., Germany.) October 20th. (Complete.) 


22,659. An improved manufacture of composition or compound for brushes 
of dynamo electrio machines, for bearings and for other articles.“ THE MORGAN 
CnhvciBLE Co, LTD., and C. W. SrEIRS. October 20th. 


22,665. ‘* Improvements relating to circuit breakers.” 
and А. F. CHRISTMAS. October 20th. (Compl.te.) 


22,600. “Improvements іп electrical generators and motors." R. E. Wonx- 
MAN. October 21st. 


22,700. “Improvements in electricity meters." CHAMBERLAIN & Hook 
Lip, ond S. H. HoLpEN, October 21st. OOKHAM, 


22,7831. " N relating to electrical tracticn overhiad conductor 
equipment." C. A. BCHIERWATER, October 21st. 

22,148. ''Improvements in apparatus for the electrical treatment of gases,” 
THE British Тномвом-Носвтом Co., Lro. (The General Electric Co., United 
States.) October 21st. 


22,744. ‘‘Improvements in electric switches." THE British Тномвок- 
Hovston Co., LTD. (The General Eleotric Co., United States.) October 2181, 


22,753. Method of snd apparatus for transforming alternating currents of 
constant voltage and frequency into continucus currents of variable voltage.” 
G. FAoET. October 2181, (Complete.) 


22,708. Improvements relating to the conductors or live rails used in elec- 
tric railways and the like.” R. W. Всотт. October 22nd. e АҺ 


22,789. Improvements in dynamo-electric machinery SIEMENS Brus. 
Co., Ltp.,and J. G. Witson. October And. д ERE SROs ANT 


22,793. Improvements in or relating to starting and controlling rheostats 
or electro-motors." G. H. Нооке. October 22nd. к 


22,608. ‘‘Imgrovements in alternating-current motors.” 
October 22nd. (Complete.) d 


22,818. ''Improved scraper for electro-magnetic separator." E. H. GEIST, 
ELECTRICITATS AcriEN-GESELLSCHAFT. October 32nd. (Date applied for under 


Patents Act, 1901 Janu 18th, 1901 in : 
Complete.) ary 18th, 1901, being date of application in France.) 


E. F. Moy and P. H. 


Е. R. MoFEATTERS 


R. LUNDELL, 


=: % Improvements in electrical connections.” H.V.Howarp, October 


F. R. McFEATTERS 


92,817. Improvements in and relating to electric power transmitting 
mechanisms HE BRrrisH THostsox-HocsroN Co., LTD., and B. Horrs. October 


22,818. ‘Improvements in and relating to systems of oontrol for eleotrically 
operated doors." TRE British THomson-Hovston Co., тр. (The General Elec- 
tric Co., United States.) October 22nd. 


22,819. "Improvements in alternating current electric motors.“ THE BRITISH 
THomson-Hocstox Co, LTD, (The General Electric Co., United States.) 
October 22nd. 

22,820. ‘‘Improvemertts in and relat to variable speed windings for 
alternating current motors.” THE British THomson-HovusrTon Co., LTD. (The 
General Electrio Co., United States.) October 23nd. 

22,821. Improvements in and relating to windings for alternating current 
motors." THe British THomsox-Hovston Co., LTD. (The General Electrio 
Co, United States.) October 22nd. 

29,822. “ Improvements in and relating to alternating current electric motors.“ 
Tue BRrrisH Тномвом-Носвтом Co., LTD. (The Genera) Electric Co., United 
States.) October 22nd. 

22,828. ‘Improvements іп the control of electric motors." Тнк Ввтїїн 
„ Co., Lrp. (The General Electric Co., United States.) 

er А 


PATENTS EXPIRING DURING 1904. 


(Continued from page 728.) 


6,59. “Improvements in electrical measuring instruments.” H. H. LAKE. 
(E. Weston) April tb, 1890. A movable coil through which the current 
passes is suspended between the pole-pieces of a permanent msgnet and a 
fixed iron cylinder; the movement of the ooil is opposed by two spiral springs 
of non-magnetic material wound in opposite directions, and each connected at 
one end to an adjustable arm for varying the tension. Three concentric 
resistance coils connected together are so arranged that by using the terminals 
the current is caused to pess through the resistance ooils the movable 
coil. Adjustments are provided for levelling the scale plate, and sliding it 
obliquely for correcting small errors of ealibration, and the parts are so con- 
nected together that the pole-pieces, coil and scale plate may be separeted as 
а whole from the magnet. An insulating push-piece is provided with projecting 
8tops, and is normally pressed upwards by a spring, the stops then passing Into 
recesses ін а sleeve. When the push is pressed downwards, the circuit is 
completed, and may be maintained by turning the pin so as to move the stops 
away from the slots. 


8,242. “ improvements in and relating to electrio welding or metal-working 
apparatni . R. Laxe. (H. Lemp.) May £7th, 1990. Relates to electrio 
welding apparatus. The wires to be welded or otherwise operated upon are 
held in two clamps, one of which rests on, or is bolted to, or formed in Al 
with, the secondary of a transformer. The other clamp is movable in V-guides 
on the transformer, copper rcllers being preferably interposed between the 
secondary and the clamp. The clamp may rest on its bed by gravity, or may be 
pressed down by spring rode, having rollers which run beneath projections on 
the secondary. Devices sucb as an interchangeable block and lever acted on 
by & pivoted bar or any other suitable devices, may be used for holding the 
work. The primary of the transformer is connected to a source of alternating 
currents. 


8,584. “Improvement in secondary batteries on eleotrical acoumulators.”’ 
N. ра BERNADOS, L. Howanp and J. Н LLOTD. June 2nd, 1890. The join 
connections, &c., of secondary batteries are united by electrio welding instead 
soldering. The invention is particularly applicable to the plates of electrodes 
desoribed in Specification No. 14,024, д.р, 1887, which consist of lead plates with 
strips of lead soldered to them. 


9,861. “ Improvements in electric reduction of metals and in apparatus 
therefor.” T. L. WiLLsoN. June 17th, 1890. Relates toa process of and appe- 
ratus for electrical smelting or reduction for the production of aluminium and 
its alloys, or other refractory elements or alloys thereof, such as boron, ailicon, 
calcium, chromium, titanium, &c., as well as iron and steel. The metals or 
ores are heated in an electric arc between the metal or ore and an electrode, 
and a reducing agentis introduced between the t of liberation of oxygen or 
other oorrosive agent and the eleotrode, in order to protect the latter. The 
apparatus consists of a orucible placed in a recess in a refractory hearth, and 
protected from the air by а cover luted on. Through the cover passes a hollow 
carbon electrode, which fits preferably with sufficient friction to be retained in 
position, or may be counterpoised by a weight. It is connected by an iron tube 
and a flexible tube with a gas-nolder into which coal gas, or other suitable gas 
is pumped during the operation. The products of combustion escape by & 
vent in the cover. The crucible is connected with the itive termina! of 
the dynamo by a plate of carbon, and ametal bar bolted thereto, The carbon 
electrode is connected with the other terminal by a cable, the numerous 
strands of which аге separated and passed through holes in & bar, and then 
oonnected with & bar саара to the electrode. A flexible conductor is thus 
obtained which allows of free adjustment of the electrode. In operation, for 
example, in making aluminium bronze, а mixture of copper and corundum is 
Dlaocd in the crucible, the carbon is raised to strike the aro, and fixed in a 
suitable position, and then a supply of reducing gas is admitted to thearc. A 
spray of liquid hydro-carbon or of carbon dust may be used instead of gas. 
On а large scale, the hollow carbon electrode is constracted of four plates 
of carbon, fixed together by c& bon dowels and carbonaceous cement, 80 as 
to leave a central gas passage. Or a separate gas tube may be employed. 


10,184. '"Improvementsin covered or insulated electric cables or conductors 
and a compound therefor.” J. Ү.Јонхвом, (J.H.Cheever.) July 186, 1890. A 
seamless coating consisting of india-rubber, plumbago, asbestor, and sulphur is 
spplied to electric cables or conductors by means of a pipe press. 


10,595. Improvements in apparatus for measuring electrical energy." E. 
Тномвох. July 8th, 1890. Relates to meters of the motor type for measuring 
energy or current quantity, including means for correcting for temperature errors 
and switches. In the form desoribed, fixed series coils act upon a movable arma- 
ture wound with shunt coils and containing little or no iron. The armature shaft 
is provided with a commutator, is geared with a counter, and car ies а retarding- 
device consisting of a conducting p'ate moving in a magnetio field; tbe latter 
may be produced by either permanent or electro-magnets; an initial field for 
the armature may be produced by permanent magnets, or by supplementary 
fleld- magnet coils, and the retarding disk may be placed in the field due to the 
fleld magnets. ` 


11,862. “Improvements in «l«ctrostatio measuring instruments." W. E. 
AYRTON апа T. MaTHER. July tb, 1860. In order to cbtain good electric esn- 
tact between the movable parts of electrometers, the needles are made of one 
piece of metal bent or moulded to tbe required вһһ^ре, or are cut out of metal 
tubes, and may be so arranged that both their inner and outer surfaces are 
acted upon by the fixed eleotrified system. In order to obtain stability, the 
needle 1з made heavy and the suspension wire of fibre short, in order that the 
time of oscillation may not be excessive, the mass is so arranged that its 
moment of inertia about the axis of the needle is small. To obtain a long range 
or great senaibility or a desired calibration curve, the fixed parts of the electro- 
meters are made of specia! forms, and tbe surfaces of the fixed cylinders or of 
the needle, or of both, are р! 060 55 with regard to the axis of rota- 
tion. A “ ве up” device for the needle may be so arranged as to break con- 
nection with the main or mains and short-cirouit the instrument when the 
Beedle is set free. In order to increase the tensitiveness of the instrument 
preveni sparking across, damp the oscillations, &., the needle may be immersed 
n an insulating-medium of high specific induotive capacity. veral instru- 
mente constructed in accordance with the above principles are described, 
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difficult to argue that the опе is 


THE COMMERCIAL SIDE OF 


ENGINEERING. 


Ci ож. E 


THERE has been a good d al of agitation during the last few 
years as to the necessity of strengthening the technical educa- 


tion available to those entering our industries, and the 


increasing difficulty experienced by this country in competing 
with manufacturers from abroad, has been ascribed largely 
to the superior technical education which is afforded to 
those who are competing against us. 

Great as may be the truth in this contention, there is 
another side of the question which is largely ignored, and 
which deserves at all events more attention than it receives, 
and that is, the commercial side of engineering. Com- 
paratively little thought is given to this subject by many of 
our manufacturing concerns—at all events in comparison 
with the attention which it receives in America and Germany 
—and it is, in the opinion of many qualified to judge, in 
this direction very largely that British manufacturers as a 
body, are backward and out of date. 

Without going outside the electrical industry for 
examples, it is easy to find instances of manufacturers, long 
established and pioneers of the industry 10 and 15 years 
ago, who have given up their leading position to newcomers 
during recent years. It would scarcely be exaggerating to 
say that this has been the fate with the majority of our 
older firms, for reasons not apparent at first sight. Is 
it not true that the products of their shops, at all events 
in most cases, still compete in excellence.and in prize with 
the best? Why із it then that new firms have been able 
to establish themselves in our midst, ага to occupy the 
leading positions among manufacturers, whilst those already 
established, have been unable even to hold their own ? 

The answer would seem to Ъз that a distinctive feature 
in the organisation of modern firms is lacking in that of the 
older ones, and that this distinctive feature, reduced to а 
few words, consists in placing business before engineering. 

Analjse the constitution of апу of those companies whom 
one сап qualify as successful, whilst, working a competitive 
business, and it will be found that the commercial element 
predom'nates, and that the technical element whilst all- 
powerful iu its own channels, does not figure in everyday 
business transactions between contractor and client. 

О the other hand, anilyse the liaes on which many busi- 
nesses are still managed (though it is every day of less use 
looking for them in the front rank), and it will be found that 
the technical element is at a premium, whilst the commercial 
element—or what there exists of it—is at a discount. The 
situation is analogous to the position of a mathematical 
scholur, who finds himself accidentally placed on the 
classical side, where little sympathy or scope presents 
itself for his exertions, and where his surroundings 
seem foreign and strange. And yet it wou'd be 
more ‘or less 
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important than the other; both have tkeir spheres of use- 
fulness, and only circumstances can dictate which sball 
come first. 

In making these few remarks, it must be remembered that 
the commercial staff of modern engineering firms— outside 
those departments which are commercial pure and simple, 
euch as the secretarial and accounting departments—is 
made up of thcse whose training has been of a technical 
nature, and who would be unable to carry on their 
commercial work but for their engineering qualifications. 

In other words, modern conditions have brought into 
existence а pew class of engineer—styled the commercial 
engineer—whose existence is justified on commercial resulte, 
and whose operations, whilst commercial first, are based on a 
solid foundation of technical and practical training. 

To anyone who has been watching the progress of events 
during recent years, examples of the increasing influence 
of commercial over technical ability in cur industrial concerns 
are scarcely necessary, though several might be given as good 
illustrations. 

It has not been the intention in these few remarks to 
belittle the technical side of our industry—far from it. 
On the contrary, those responsible for the design and 
execution of our manufactures deserve encouragement in 
every possible way if this country is to maintain its posi- 
tion among the manufacturing countries of the world. 

It is, however, only by attaching them to a strong com- 
mercial organisation that their strength and welfare can be 
advanced, as little is the value nowadays of any manu- 
facturing concern which can manufecture only, and knows 
not how to dispose of its manufactures, 

It is comparatively safe to say that the chief fault in the 
organisations of most of our irdustrial concerns lies in the 
fact that engineering comes before business, and that tke 
latter has in many cases only been added as an after-thought. 

Those that survive these days of over-production will 
have to be organised on different lines, and the change will 


have to come among those responsible for the policy, namely, 


from the top. 


MUNICIPAL TELEPHONES. 


MUNICIPAL authorities are always interesting when discuss- 
ing telephone questions, апа never more во than when their 
discussion is with the Postmaster-General. A deputation of 
representatives of those corporations owning and working 
telephones waited upon the Postmaster-General on Monday 
afternoon last. The Lord Provost of Glasgow explaincd 
that such corporations were in a state of considerable 
anxiety and doubt as to the future, and this anxiety tended 
in some messure to restrict their efforts. If the National 
Co.'s system жеге bovght at all, the representatives 
thought the whole system ought to be purchased, ard a 
solution of the jr.blem which he suggested was the 
granting of a lease for a certain period «f years to the 
great municipalities which had a s:rv:ce working in concert 
with tke Government. It is, perhaps, due to a brief report 
that there is a с‹тїаїп lack of clet rness in the propositions 
put forward, bat we presume Маб the Lord Provost of 


Glasgow desired that dual systems should continue in those 
localities already blessed with them. The Brighton repre- 
tentative thought it would be impossible to make it com- 
pulsory on municipal authorities throughout the kingdom to 
take over the telephore system. We presume that this remark 
has reference to the proposal which is by no means novel 
that the local authorities should conduct the local services 
and the Post Office restrict itself to the trunk lines. 
The Postmaster-General, as is usual when these deputations 
take place, had an opportunity of giving the representa- 
tives something to think about. If the municipalities were 
to pick and choose, the effect would be that the profitable 
districts would be worked by the municipal authority and 
the unprofitable districts would be left to the Government. 
He expressed his gratification that the deputation were agreed 
that, if the National Telephone Co.’s business were purchased, 
it should not be done piecemeal, but as a whole. He further 
stated that he could not see that the transfer of any portion of 
this business to municipalities would condace to cheapness 
or to efficiency. The Zi:nes report of the proceedings con- 
cludes with the statement that “the deputation afterwards 
consulted with the Postmaster-General in private." If Lord 
Stanley took advantage of the greater privacy to make any 
communications of greater frankness, we hope that they will 
not be lost on the municipal representatives. 


TRAMWAY SCHEMES AND LOCAL VETO. 


THE possession of an absolute veto on the construction of 
electric tramways through their districte, which is one of 
the cherished privileges of municipal authorities, is поб 
without certain drawbacks, which may convert it into a sort 
of boomerang that recoils upon the head of the user. In 
the case of electricity supply undertakings, the Board of 
Trade is empowered, if it sees fit, to dispense with the con- 
sent of local authorities; but this isa power which it has 
very rarely exercised, and in the case of traction it is alto- 
gether wanting, for there is no appeal even to the Board of 
Trade against the veto of the local authority. It is im- 
possible even to go to Parliament for powers, for the Standing 
Orders cannot be complied with unless the consent of the 
authorities concerned, or most of them, has been obtained. 

It has been suggested that the local authority knows 
bet'er than Parliament whether a tramway would b» good 
for its area or not—a view with which we cannot agree. 
Local authorities are too prone to harbour parochial ideas on 
such questions, instead of adopting broad views and taking 
into due consideration the welfare of the whole population 
of a county or district. Moreover, it is notorious that the 
local veto is often used pure'y for extorting money from the 
promoters of electric tramways; last year, for example, 
before the Lordon Traffic Commission, Mr. W. H. Dickin- 
son, chairman of the Special Committee of the L. C. C. on 
Locomotion, and therefore an authority on the manners 
and morals of municipal authorities, put forward this state- 
ment, and said it was a common thing for local authorities 
to see how much they could squeeze out of the tramway 
companies. 
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That private enterprise should be thus hampered by the 
ignorance and rapacity of Bumbledom is bad enough ; but what 
are we to say when the London County Council, the crowning 
glory of the cult, is humiliated and embarrassed in the execu- 
tion of ita vast schemes for the amelioration of the condition 
of the working classes, the catching of votes, &c., by the 
uncompromising veto of the Metropolitan Borough Councils ? 
For geveral years past certain of the latter have obstinately 
refused to permit the adoption of the overhead trolley system 
in their salubrious and picturesque thoroughfares, and 
thereby have not only denied the luxury of cheap and rapid 
transit, to their constituents, but what is worse, have 
prevented the adjoining boroughs from sharing in that 
privilege. The loss and inconvenience occasioned by this 
ridiculous attitude can hardly be realised. Not only аге 
large and densely populated areas, especially in North 
London, deprived of the transit facilities which they bave a 
right to enjoy, both towards the City, and towards the open 
country, but large sums which would accrue to the county, 
were the electric cars in use, are foregone. Moreover, the 
surrounding electric tramway authorities on the north and 
west are deprived of the through communications which 
would be so beneficial both to themselves and to their 
passengers, and London, the greatest city in the world, lags 
behind every other capital of the first rank, to вау nothing 
of countless towns of less importance. 

But to what cause is the trouble due? То no other 
than the action of the County Council iteelf, in advocating 
the underground conduit years ago as the only possible 
system for so greet a city us London, in face of the great 
majority of engineers and experts. And so awkward is the 
position in which the Council has landed itself, that it can 
now find no remedy save the drastic one of ап appeal to 
Parliament, to remove the veto of the local councils! If 
this be done, then let the veto of local authorities 
in general be abolished, as was recommended by Lord Cross's 
Committee in 1898. Incalculable harm and injustice have 
heen wrought by its exercise in the past; it is high time 
that reforms were effected, not only in this direction, but 
also in many other phases of tramway enterprise. 


Ir is with great satisfaction that we are 
| able to offer our hearty congratulations to 
Dr. J. Wilson Swan, F.R.S., on the hunour—well-merited 


The Birthday 
Honours, 


bat mnch-belated—which bas heen conferred upon him this 


week by His Majesty the King. Dr. Ss an's work of well- 
nigh a quarter of a century ago in connection with tbe in- 
candescent electric lamp has made his name a household 
. Word for a long time past, but it is only at the eventide of 
his life that the national recogoition, which some of us have 
more tban once advocated, bas been granted to bim. May 
Sir J. W. Swan be spared yet many honoured years to 
further aid in the perfecting of the electric lamp, and to 
eogage in electro-chemical and other scientific research. 

Another name in the list of Birthday Honours is that of 
the Пор. C. A. Parsons, D. Sc., F. R. S., whose pioneering 
work in the domain of prime movers has been crowned with 
such great success during the Jast few years. Mr. Parsons 
has our congratulations upon his appointment to be a Com- 
panion of the Most Honourable Order of the Bath (Civil 
Division). Mr. J. A. Bellamy, of Plymouth, who, 
in addition to valued rervice in connection with technical 
schools, played an important part in the promotion of elec- 
trical communication between lighthouses and the shore 
is among the new Knights. There is one name more 
in the list which should be singled ont for reference, 
namely, that of the Astronomer Royal, Wm. Н. M. 
Christie, Esq., C.B., F. R. S., who is promoted to be а 
Knight Commander of the Order of the Bath. 


THE ASSOCIATION OF TRAMWAY AND 
LIGHT RAILWAY OFFICIALS.—WAKEFIELD 
MEETING. 


Іх our last issue we referred briefly to the opening of the above 
meeting at the Town Hall, Wakefield, on the 2nd inst. "The 
two days’ proceedings were of a very successful and enjoyable 
character. Not the least pleasant function was the dinner, 
held in the Banqueting Hall of the above building, to which 
the members of the Association and friends were invited by 
the chairman and directors of the local Light Railway Co., 
and at which a somewhat lengthy toast list, interspersed by 
local musical talent, contributed to quickly pass the evening 
hours. 

At the termination of the dinner, the Light Railway Co., 
in the person of Mr. Harry England, the President of the 
Association and general manager, was again to the fore, a 
special car being placed at the disposal of those visitors who 
returned to Leeds, and on the morning of {е 3rd inst., & 
similar provision was made, when many members and friends 
enjoyed the cross country run to Wakefield in the keen 


"morning air. 


The second day's business included papers by Mr. F. 
Coutts, of Ayr, оп “ Systems of Ticket Checking,” and by 
Mr. Alfred Raworth on “ Mr. Raworth's System of Regene- 
rative Control." The former paper elicited many interesting 
expressions of opinion from the tramway officiala present, 
and the discussion on the latter, owing to its subject being 
somewhat little known to the majority of those in attend- 
ance, resolved itself, with опе or two exoeptions, into 
questions and angwers. 

In the afternoon the formal opening of the Wakefield and 
District Light Railways took place, and the members were 
afforded the opportunity of paying visits to the Corporation 
electricity station, Messrs. Green's economiser works, and the 
Light Railway Co.'s power station and car-shed at Belle 
Isle and their Wakefield sub-station. The ceremony drew 
a numerous attendance of the members of local Councils 
interested in the Light Railway undertaking, and much 
interest was takea in the proceedings. 

The Wakefield and District Light Railway scheme covers 
an extensive district, involving, when completed, the con- 
struction of some 75 miles of single-track. The routes at 
present laid down embrace some 30 miles of single-track, 
und link together Leeds (Thwaite Gate), Wakefield, Sandal 
Марпа, Agbriff, O:sctt, Rothwell and Oulton. 

The gauge is standard, viz., 4 ft. 84 in., and it is ratis- 
factory to note thit through running to the centre of Leeds 
із already in operation, by arrangement with the Corporation 
of that city. 

The equipment iocludes a power station, sub-stations at 
Wakefield aud Rothwell (there will eventually be two others, 
at Castleford and Ossett respectively) and three car-sheds, at 
Wakefield, Rothwell and Castleford respectively. The main 
generating station and car-sheds are situated at Belle Isle, 
on the south side of Wakefield, and on the banks of the 
River Calder. The former contains а three-phase n.T. equip- 
ment working at 6,300 volts pressure and 25 cycles, energy 
being transmitted to the sub-stations, where it is converted 
to D.C. at 500—550 volts for use oa the line. 

At the generating station, the boiler house plant consists 
of four Lancashire boilers, fitted with mechanical stokers 
and induced draught by means of steam jets. Hall feed 
pumps, a small direct current set for operating the station 
motors, and a Gireen'8 " economiser are aleo provided. 

The generating plant consists of three“ Howden” high 
speed triple-expansion engines, running at 375 r.p.m., and 
direct coupled to Dick-Kerr 400-kw. alternators, having 
the exciter mounted on an extension of the alternator 
shaft. - 

Ejector condensers are fitted to each generating unit, the 
condensing water.being pumped from the river by means of 
three motor-driven centrifugal pumps. 

The H.T. switchgear is of simple construction, the power 
station switchboard consisting of three generator, one power 
and three н.т. feeder panels. 

The sub-stations are fed through duplicate three-core H.T. 
lead-covered cables, the sub-station equipment consisting of 
standard Dick, Kerr 200-Kw. rotaries fed through oil-cooled 
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step-down transformers on each phase. А small induction 
motor is provided for starting up the larger unita. 

The rolling stock will include 55 double-deck single- 
truck cars, each fitted with a complete Dick, Kerr standard 
enuipment. The contractors for the whole of the work were 
Messrs. Dick, Kerr & Co., Ltd. 

The following is an abstract of tbe paper on “ Average 
5 Speed Allowances, by Mr. A. R. Fearnley, 

effield :— 


It will be remembered tbat in the early part of 1903, as a result 
of a conference which was held between the Board of Trade and 
tram wav representatives, a number of statistics were obtained from 
Continental and American tramways on the question of “average 
speed.” Up to this time the maximum speed allowed on the British 
tramways appears to have been in a few cases 10 miles an hour, and 
in the majority of instances onlv 8; and, further, Continentel tram- 
ways were in many instances running considerably bicher speeds, 
especially on routes which were described as ' purely suburban." 

In consequence of the meeting with this deputation, and the 
information which was subsequently obtained and submitted to the 
Board of Trade, it was announced that the Board of Trade officials 
would be sent round, when roquested, to re-inspect any routes on 
which it was thought a hicher speed should be allowed, and would 
again report upon the mstter to the Board. - 


‚ The present paper shows the results of this offer, a& embodied in. 


replies received from 81 Rritish tramways tn whom inquiries were 
addressed. According to these replies, the highest speed now 
allowed on any Pritish tramwavs is 15 miles an hour, inc)udirg the 
Leeds Corporation tramway», the Dublin and Lucan, and Hartlepool 
tramways. Fourteen miles an hour was granted to Nu row- in- 
Furness, Birkent ead, Cardiff, Glargow, Hull, Lanarksh‘re, Liverpool, 
Manchester, Walsall! and Newca:tle-on-Ty ne; and in eigbt of these 
10 towns this maximum of 14 miles an hour bas been granted under 
the direct represen‘ation or request of the mspagement. Twelve 
miles an hour now appears to be the average maximum speed 
allowed. and tome 37 tramways have obtained this allowance, 
amongst these being my cwn department—vis, Sheffield—also 
Salford, Blackburn, and tbe London County Council, in addition to 
many other important undertakings. 

There are 25 tramways which are still only allowed 10 miles an 
hour a* a maximum, and one is at a lors to understand this in such 
places as Chester, Blackpool, Doncaster, Farnwortb, Southport (both 
company and municipal), and South Staffordshire. The tramways 
of Burton-on-Trent appear to stand alone as regards speed, and 
whether this is a peculiarity caused by the numerous level crossings 
connected with the breweries iu that town, or from some other reason, 
I am unsble to say; but the maximum speed allowed at Burton-on- 
Trent is 9 miles an hoor. 

Eight miles an hour is still the maximum о" six tramways—vis., 
Chatham, Dover, Oldbam (Ashton and Hyde), Wigan, Wrexham and 
Middleton. 

In regard to “average speeds,” leaving out of tbe ques'ion 
light railway undertekings. I find some 14 tramways wh% atate that 
they are obtaining an average sperd of from 8 fo 8} miles an 
hour. These sre:—Blackpool, Chester, Darwen, Doncaster. Gates- 
bead. Graverend, Grimsby, Lowestoft, Newport, Oldham. (Ashton 
and Hyde), Poole, Warrington, Worcester, and another large tram- 
way undertaking. 

It is interesting to note that in this list cf 14 just read, there ів 
not included a single tramway which bas been granted the mari- 
mum allowance of 14 to 15 miles an hour mentioned in the earlier 
part of this paper, and, further. that only half of those named, i e., 
seven, bave even 12 miles an hour allowed ss а maximum, so that 
on many of these rcads, where 8 to 81 miles is being obtained as an 
average speed, the maximum allowance is 10 miles an hour. 

Four towns returned 72 to 8 miles ап hour as their average; ten 
towns 74 to 72 miles, among which are such busy tramways as 
Liverpool and Birmingham; ten returned 7 to 7} miles, among 
which we find Manchester and Glasgow; three returned 67 to 7 
miles ae their average, included in the three being Newcastle and 
Hull; twelve returned 63 to 62 miles an hour, included in which are 
Huddersfield and Halifax (both towns with very steep gradients), 
and alto Wolverhampton with a system of traction peculiar to 
itself; ten returned 6j to 6j miles, and included in tbis list ів 
Leeds, with its maximum speed of 15 miles; ten returned 6 to 6} 
miles ; three returned 5$ to 6 miles amongst which I find Sheffield ; 
two returned 5j to 52 miles, vis, Norwich and Chatham ; and two 
returned 54 to 54 miles, viz , Ipswich and Wigan. 

The average of the average speeds of tbe 81 tramways is 7:24 
miles an hour, which is fairly satisfactory. There is no donbt that 
the average is considerably lowered in many towns by the great 
amount of time that cars are allowed to stand idle at the termini. 
Whilst this standing over time at the terminus has certain advan- 
tages, I think it will be found tbat it pave very much better to keep 
the cars moving and allow only just sufficient time at a terminus to 
reverse, &c. | 

It can be at once seem from the tabulated returns which bave 
been received in connection with tbis question, that а very consider- 
able advance has been made during the past three years regarding 
the question of speed allowed. Up to 1901 the majority of tram- 
ways were only allowed a epeed of 8 miles an bour, and this appears 
to bave been a standard maximum speed with the Board of Trade 
since the late seventies or early eighties, 

It is avery nice point at the present time to decide whether the speed 
on Continental tramways is in excess of the speed on British tram- 
ways; andit the roads which are described as “purely suburban " 
are left out of the question, the English tramways are at least 


equal to the Continental tramways, the average of the Continental 
tramways being returned at 7:9 and our own at 7°24. 

Tbe American return published in 1903 stated that their average 
speed on urban routes which pass through the centre of the city 
from one extremity to the opposite extremity, was 8'13 miles an 
hour, and as many of our own routes comply with this condition, it 
will be seen that we are gradually approaching American ideas of 
tramway speed. | 

There is no doubt that the public are gradually becoming 
accustomed to higher speed, and the Motor Car Act passed last 
year, by allowing a high maximum rate to motor cars, has done a 
good deal to remove prejadice and opposition to quick running. 

Is there any good reason why the sameimaximum speed which has 
been granted to motor cara should not also be granted to the tram- 
waye, for those portions of their routes where it may be run with 
safety ? The conditions which might be required are:—An urban 
route. Track to be kept in first-class condition snd to be eitl er 
double track or long lengths of single track without crossings, &c. 
Cars to be fitted with power brakes which are to be used as service 
brakes, and gradients not to exceed 1 in 20; these conditions, I 
believe, are to be met with on many electric tramway systems at the 
present time. 

In America I notice that tramcars are now making through 
runs of over 90 miles, and attaining a speed of 30 miles per 
hour, but unless higher speeds are allowed in this country, one 
fails to see how mauy of the existing and suggested suburban 
tramways and light railways are to be worked successfully. It is 
useless to expect that tramways working between towns 12 or 
14 miles apart will attract much through traffic, if to complete such a 
short journey it takes, say, 80 minutes; and it seers to me that 
under such conditions the through traffic will only be obtained in 
the very fine weather by the medium of pleasure seekers, or by 
very considerable reductions being made in the fares com d to 
thore charged by the railway companies, who are generally com- 
petitors with tramways of tbis description. 

‘If higher speeds are to be allowed and taken advantage of, I am 
strongly of the opinion that some very decided change will have to 
be made in our methods of constructing tramway tracks. To 
attempt to run at the speeds reperted as being allowed and attained 
on American tramways, on tracke laid as at present in this country, 
on what may be termed tbe “solid system," I am convinced would 
гооп lead to serious trouble, and I have wondered whether the ad vo- 
cates of goods traffic оп tramways bave considered the matter from 
this point of view. : 


The discussion drew forth many expressions of opinion as 


to the influences which tend to reduce tramway speed, it 


being conceded that the intricate junctions and heavy traffic 
in the larger systems was one cause, and among others were, 
frequently, prejudiced local authorities. 

It was pointed out that the factor of public safety is fully 
safeguarded, as accident risks caunot be entertained by the 
undertakers on financial grounds, and this should be under- 
stond by the B. of T. when considering requests for іпсгеав: б 
speed allowances. 

A member gave it as his opinion that the maximum 
rpeeds (i. e., Board of Trade allowance) should be at least 
double the average, to make up for stoppages. From records 
taken in ordinary running, it was found that on a 14-mile 
route the average speed was 74 miles per hour, while the 
maximums were 134 to 144 miles per hour. Other runs 
gave averages of 7:6 miles, 7:4 miles, and 9 miles, with 
maximums of 17 miles, 17:5 miles, and 16 miles respectively. 
On the 14-mile run there were 72 stops, each averaging 
9 seconde, and the time for the whole run was 14 hours. 

Mr. А. N. Banister, of Norwich, contributed a paper on 
* Cost and Maintenance of Tramway Car Wheels and Rails,” 
in which the author discursed.the pros and cons of steel 
tires v. chilled iron wheels, illustrating many features in 
connection with the Norwich tramways by means of 
diagrams. | 

His experience with some experimental sets of steel tires was а 
great improvement on the average chilled wheel, the life in the 
two cases being 48,000 and 14,000 miles respectively—the prices of 
the steel tired wheels were now reduced some 25 per cent., and they 
showed a saving over the chilled wheels of 6:64. per 1,000 mls. 

The author proceeded to detail many points of interest in rela- 
tion to track and car maintenance, which factor bad the greatest 
bearing on their life. Among other items tbe author advocated 
very easy curves on points; a considerable slackness of gauge at 
curves in order to take the wear on the check ; and the grinding of 
wheels when as much ав ,', in. difference of diameter appeared in 
а pair. The average life of his chilled wheels had risen to 19,000 
miles, due only to care in running and track maintenance. 

He had had а curious experience with wood paving laid inside 
the track only; this had swollen to such an extent as to cause the 
rails to take a wave form, causing many broken wheel flanges. 

He considered that corrugation of rails was produced by bigh 
speed, and this had occurred at different times on both up and down 
grades, and also on both straight snd curved track. His practice 
was to grind them cut by running cars over the place at night. the 
cars having carboruodum blocks fitted on to the track brakes. 
From observations, he judged that the rails at Norwich would last 
about 16 years. 
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Mr. Banister also added that 45 per cent. of his cars were fitted 
with steel-tired wheele, which, however, didn't promise to be аз good 
as the experimental ones, although at present the steel wheel had 
the advantage. His track was constructed toa 3 ft. 6 in. gauge, 
а the smallest radius was 30 ft., the wheel base of his cars being 

t. 
The adoption of steel tires bad necessitated many alterations, 
owing to the increased wheel diameter. 


The discussion produced opinions generally favourable to 
the steel-tired wheel. Several speakers declared that wheel 
flata and brake troubles disappeared with their adoption, and 
one member referred to 13 years' satisfactory experience of 
their use; he had reached as much as 80,000 miles with a 
steel tire (33 in. thick), and reckoned 5,000 miles running 
for 4 in. reduction in diameter, due to wear. Another 
speaker had nearly doubled his car-wheel mileage at the same 
cost, by using steel tires on wrought-iron centres in place of 
chilled cast-iron wheels. 

Mention was made of steel tires wearing in steps on one 
system, it being attributed to running over two tracks of 
different construction. "The: maker's guarantee of 55,000 
miles with steel tires was referred to as having been exceeded, 
and average lives of 21,000 miles and 56,000 miles 
respectively, for chilled and steel-tired wheels respectively, 
were given in tbe case of one undertaking employing many 
cars equipped with both classes of wheel. 

The following is a brief abstract of the paper read by Mr. 
Е: Coutts, Ayr, entitled “Js Our Present System of Ticket 
Check the Best :— 


In introducing the subject, the author pointed out that it was a 
lengthy one, and that his remarks were primarily intended to draw 
а discussion. He discounted the idea of attempting to catch the 
dishonest conductor by means of & uniformed inspector, and sug- 
gested that those who are caught are probably the duffers. Оррог- 
tunities for defrauding were specially great on small systems having 
few and well-known inspectors. 

Having detailed some of the best known methods of the dis- 
honest employé, the author suggested that detection would be frr 
easier if some one travelling in plain clothes, and paying hie fare in 
the ordinary way, were employed for the purpose. He suggested that 
there are always to be found а number of suitable men, or, better 
still, women, who are anxious to increase their income, and who, 
for an annual payment of £10 or so, would be willing to give their 
assistance. In this way, five to seven inspectors could be had for the 
wage of one inspector at present employed. It might be said that 
they would not give much of their time for this money, but it all 
depends on their occupation, and а choice could be made of those 
whose employment compels them to travel frequently, as it would 
be of more value to such persons in the way of keeping down their 
travelling expenses. They would never have to enter the tramway 
office, but could do everything by correspondence. Their outlays 
in tickets would be made good by their returning all tickets 
received, with the date, time, and place they ‘entered and left the car, 
marked on them. They would act as а check on the conductor as 
to his having issued a proper ticket, for the part of the route tra- 
velled, and also on the inspectors, as the tickets would be compared 
with the conductor' waybill Insurance agents, collectors, eani- 
tary inspectors (male or female), &c. would do all very well for 
such purposes, and from the nature of their calling would be able 
to observe irregularities and make a reliable report. А 

A second system and perhaps a better опе, is that all the 
municipal and company undertakings should form a detective 
staff of specially trained men and women, who would travel 
here and there over the different systems. never remaining 
long in one town; and for a fixed annual sum, according to the 
size of the undertaking, each company or corporation would have 
one or more of the detective staff sent down for a few days, several 
timesa year. The good servants would welcome such a system, as it 
might be the means of bringing their number prominently before 
their superiors, and the rogue would have a wholesome dread of it. 

In dealing with the subject we must not lose sight of the fact 
that we can never do away entirely with our uniformed inspectors, 
as they, too, have their uses, such as regulating traffic, giving the 
general public any information they may want, assisting now and 
then to make inquiries into accidents, &c. 


The discussion did not reveal a great amount of con- 


fidence in the private detective, it being pointed out that 


the men for this purpose must have special tramway 
training. | | 

Opinions differed as to the usefulness of the private 
checker, it being suggested that he demonstrated ‘the honest 
dealing of the men which was satisfactory to the latter, and, 
on the other hand, that he became known and of little 
value, if permanent. 

One speaker forcibly argued that conductors would not be 
во anxious to become drivers at 28. 44d. per week extra, if 
they illegitimately increased their earnings to any extent, 
and suggested that a conductor's average earning per guard 
mile" was a good indication of affairs. | 

The system of private detection adopted in the States, 


where the detective's word condemned а man, and his photo 
was later circulated throughout all the tramways under- 
takings, met with unstinted condemnation. It was further 
Suggested that tbe passenger rather than the tramway 
employé might receive closer attention with profitable 
resulta—althoneh here, there were difficalties in bringing a 
delinquent to justice. 

The last paper of the session dealt with Mr. Raworth's 
system of regenerative control, and as this subject has been 
dealt with at length in the ELECTRICAL REVIEW on several 
occasions, and as recently as August 12th and October 28th 
last, we merely append one or two notes on the discussion. 

One speaker, with actual experience in the regular running 
of the Raworth car under traffic conditions, testified to the 
easy control and running of these cars, the latter in particular 
having excited comment among passengers. He expected to 
make some saving in power, but far more saving in brake- 
blocks and wheels, as, in the matter of brake-blocks, he used 
а pair per day per ordinary car in service during the busy 
traffic season. 

Some disadvantage was found in that the cars could not 
make more than 5 or 6 miles per hour on up grades without 
sparking at the commutator. 

The temperature of the motors after 12 hours’ running had 
reached 160° Е. In his opinion the system necessitated 
better trained drivers, as it was more easy to wreck the 
motors than with the series-parallel system. 

The disability in regard to speeds on up-grades would, 
no doubt, be overcome by using larger motors and adapting 
them to the series-parallel system. 

From other speakers’ remarks it appeared that actual 
energy consumptions on different routes with ordinary 
cars varied from 2:8 units рег car-mile on hilly, to 68 
unite on flat routes at light loads. It was pointed out that 
the motors on Mr. Raworth’s system would be 8 per cent.. 
heavier than on the series-parallel system to do the same 
work, and that they bad to deal with a much steadier cur- 
rent, although а continously applied one. 


It has been provisionally decided that the next meeting 
of the Association shall be held at Bristol. 


ELECTRO-CHEMISTRY AT THE ST. LOUIS 
| EXPOSITION. 


Box interesting papers on'electro-chemical subjects were presented 
during the sittings of the International Congress and of the 
American Electro-chemical Society. In a country such as the 
United States, where natural water-power abounds, this branch of 
electrical industry is one of the first in importance, and is rapidly 
extending its field of operations. . 

One of the papere—that presented by Mr. J. S. Edstrom on the 
electrical extraction of nitrogen from the air—possesses special 
value on account of its bearing upon а most weighty question, 
namely, the maintenance of an adequate food supply for the in- 
habitants of the earth in future ages. The paper dealt with the 
process developed by Prof. О. Birkeland and 8, Evde, of Christiania, 
and formed an apt indication of the attention which is being given 
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Fic. 1.—DIAGBAM or SYSTEM WITH AC. ABC IN D.C. FIELD. 


to the question in Norway, where also abundant water-power is 
available. The system described depends upon the fact that the 
electric arc oan be deflected by а magnetic field. The arc is struck 
between horizontal electrodes, in series with an inductance coil, 
and the magnetic field is applied by a powerful electro- magnet, the 
poles of which are brought close to the arc at right angles to the 
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electrodes. The arc is rapidly driven outwards, travelling back 
along the electrodes until it breaks, when a new arc is instantly 
formed between the tips of the electrodes, and is driven outwards 
in ita turn, the successive arcs following one another so rapidly tbat, 
if desired, thousands may be formed in a second of time. In prac- 
tice, the frequency is а few hundreds per second. When the arc 
and the magnet are both fed with direct current the aro is always 
deflected to the same side, but when alternating current is used for 
one and direct current for the other, the deflections are alternately 
on opposite sides, and the rapid succession of arcs gives the appear- 
ance of a disk; as the arc seems to move rather more quickly at the 
negative than at the positive end, the disk is slightly distorted 
when the arc is А.С. and the field p.c., giving the appearance shown 
in fig. 1. This is the arrangement generally used by the inventors. 

The furnace or отеп " employed is shown in fig. 2, which is a 
vertical section at right angles to the electrodes. Air is forced 
through the channels, д a, into the chamber в, where it is brought 
into intimate contact with the electrodes ж, before passing out by 
way of the channel с, carrying with it a proportion of oxidised 
nitrogen. 

The advantages claimed for the system, in comparison with others, 
are the possibility of utilising larger powers in the arcs, and the 
economy which has been shown by experiment to result therefrom. 

In one oven which is now in operation, from 76 to 200 xw. has 
been expended between one pair of electrodes, the arc being fed 
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Fic. 2.—VERTICALl SECTION OF OVEN. 


with alternating current at 5,000 volta, 50 cycles per second. The 
electrodes last for several hundred hours without renewal ; the y can 
be made of copper or iron, and so arranged as to be easily cooled 
with air or water. An oven for 500 kw. has been built recently. 

The output of nitric acid obtained amounts to 900 kg. per 
Kw.-year, showing a very high degree of efficiency; the energy 
stated ia that consumed in the arc iteelf, and does not represent tbe 
whole input. 

An enormous range of variations in the working conditions calls 
for consideration, such as the temperature, bumidity and rate of 
flow of the air, the strength, voltage and frequency of the current, 
the strength of field, &c. The air, after treatment, contains 2 or 3 
per cent. of nitric oxide, which is converted into nitrogen peroxide 
in an enamelled iron tank; from this it passes through apparatus 
for absorbing the acid, finally being brought into contact with 
caustic soda solution to extract the last traces from the air by the 
formation of nitrate and nitrite of soda. The etrong acid obtained 
is either concentrated, or used for the manufacture of nitrate of 
calcium or potassium. . 

Mr. J. Swinburne’s paper on Chlorine in Metallurgy ” gave a 
description of his process of treating ores with chlorine so as to con- 
vert the sulphides into chlorides, precipitating the metals with zinc 
and electrolysing the zinc chloride, and outlined the experimental 
work which bad been carried out. The Castner-Kellner Co. has 
made arrangements to work the process with the exception of the 
concluding portion, the sinc chloride being sold, as the company's 
alkali works supply the necessary chlorine. The plant will shortly 
be in operation. 

A paper on the electro-metallurgy of iron and steel was presented 
by Dr. P. L. T Herouit, who claimed that the French Electro-metal- 
lurgical Co., of Froges, was the only electrical concern which had 
produced high quality tool steels on a commercial scale during the 
past two years. The author does not advocate the smelting of iron 
ore in the electric furnace as a rule, as it is too costly, but he gives 
brief particulars of two methods by which it can be accomplished 
where electrical energy is very cheap. The chief application of the 
electric furnace is to the refinement of low-grade steels of any com- 
position, and the production therefrom of steel of any desired com- 
position, in one operation. At а cost of 2s. per ton, the author 
undertakes to convert any steel, delivered in the molten state, into 
metal containing less than ‘01 per cent. of sulphur or phosphorus. 
The whole process is under perfect control. 

А paper on the present status of the Edison storage battery was 
coatributed by Mesers. A. E. Kennelly and 8. E. Whiting on behalf 
of Mr. Edison. It was stated that ne electrical depreciation of the 
cells or corrosion of the plates had been obseryed during the three 


years that the cells had been under observation ; tbe capacity suf- 
fered no diminution, and the deposit at the bottom of the cells 
was insignificant. The cells are manufactured in three sises, as 
shown in the accompanying table: — 


Capacity in Charging Charging Weight 
amp.-hours. current time complete 
Normal. Max. amps. hours. kg. 


E 18 12 6 110 140 40 3°75 5:66 
E 27 18 9 165 210 60 3°75 795 
Е 45 30 16 275 350 100 3°75 13 6 


The mean р.р. at normal discharge rate is 1:3 volta, varying from 
1°65 volts down to 0°75 volt, but lies mainly between 1°35 and 1°25 
volts. The internal resistance is practically constant, being 0 0022 
obm in the E 18 cell, and is nearly independent of the rate of 
discharge. The energy output amounts to about 144 watt- 
hours per lb., from which must be deducted the loss in the 
cell, which depends on the rate of discharge; at 120 
amperes discharge an E 18 cell has an actual output of 11:5 watt- 
bours per lb The charging E. M. F. is about 1:6 volta at the start, 
rising to 1°75 towards the finish. Oxygen and hydrogen gases are 
given off throughout the process of charging. As the mean р.р, of 
discharge is 1:3 volte, and of charge about 1 67 volts, the watt-hour 
efficiency cannot exceed 1:3 + 1:67, or 78 per cent.; and, owing to 
the internal resistance of the cell, as well as to the ampere- hour 
efficiency being less than 100 per cent., it is always Jess than 78. 
When the cell is charged and discharged in four-hour periods, the 
ampere-hour efficiency is 75 per cent., and the watt-hour efficiency 
about 50 per cent. This disadvantage is compensated for, in the 
case of automobiles, by the rapidity of charge, which can be 
iucreased to double the above named rate. 

The cells are remarkably immune from damage by careless treat- 
ment; they can be dried, short-circuited, or reversed, aod are 
always restored to their full capacity by a prolonged charge. Their 
qualities render them peculiarly suitable for automobile service. 

Many other papers were presented, relating to the chemistry of 
electro-plating, the carbon cell, the lead and silver voltameters, 
standard cells, &c., with which we need not deal here. 


Type. ＋ Plates. Plates. 


THE PASSIVITY OF METALS. 


A USEFUL review of our existing koowledge upon this subject has 
recently apprared from the pen of Herr О. Sackur, in the columns 
of tbe Chemiker Zeitung (1904, xxviii, 954), and since the pheno- 
menon io question possesses an electrical aspect, some of his remarks 
are worth noticing. The typical instance of passivity is the 
behaviour of iron when immersed ia nitric acid having a specific 
gravity of 1:4. In that acid it remains perfectly passive” or un- 
attacked, whereas it dissolves and liberates hydrogen when treated 
with most other acids. When iron is connected with silver, copper, 
or lead ia a bath of nitric acid, a galvanic element is prod in 
which the iron is the negative metal, the cu rent flowing in the 
external circuit from the iron to the other metal. In the ordinary 
way, iron stands between sinc and nickel in the electrical series of 
metals; when it is passive, it resembles a platinum metal, and fails 
to throw silver and copper out of solution. The phenomenon was 
first observed by James Keir in 1790. Faraday offered an ezpla- 
nation which, though disputed by Schöabein, remained generally 
accepted till some nine years ago. His idea was that a film of in- 
soluble oxide, too thin to be visible, was formed upon the surface 
of the metal, and so protected it from further attack by the acid. 
Gradually, however, facts were accumulated that showed 
Faraday's suggestion to be untenable. Passivity has been found to 
occur with copper, bismuth, tin, molybdenum, tungsten, niobium, 
vanadium, ruthenium, and perbaps aluminium; and more con- 
spicuously still with chromium, nickel and cobalt. Were the pro- 
tective agency a film of oxide, that substance would differ from the 


known oxides of iron by being a conductor of electricity. More- 


over, the faet that passive iron, and more especially passive cbro- 
mium, do dissolve (though slowly) in nitric acid withcut liberation 
of hydrogen, yielding compounds of the highest possible degree of 
oxidation (e.g., chromic acid), is not consistent with the presence of 
а protective film of insoluble oxide. Micheli, and Müller and 
Koenigsberger, bave proved by an optical method that passive 
chromium and iron cannot be covered with any film thicker than a 
wave-length of light; and although, according to Bredig and 
Weinmayr, a film of such tenuity may be capable of exerting а 
catalysing influence, it can hardly be imagined able to protect the 
metal so thoroughly. Besides, the gradual change from passive to 
active state, which all later observers have noticed, cannot be recon- 
ciled with an oxide film. " 

Hittorf has suggested that the molecules of a passive metal are 
in a special "state of tension," but offers no hypothesis as to what 
this may be. Other writers bave used the expression, allotropic 
modification." Ав tbe paseive form of a metal exhibits the lower 
potential, it should be the more permanent; but in ce:tain circum- 


^ Btances it changes of itself! into the active form. W. J. Müller hss 


brought forward a theory based ou the notion that only metals of 
variable valency can become passive—which leaves the passivity’ 
of bismuth aad aluminiam to be explained in some other fashien— 
and on the fact that metals can only become passive when they are 
made anoder. According to the Drude-Riecke theory, there is an 
equilibrium in the metal between positive material ions and free 
negative electrons. When the metal is made an anode, the latter 
migrate from the surface where the metal toucbes the eleotrolyte ; 
and therefore the positive ions bave every opportunity of taking 
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up their maximum positive charges. This teory explains very 
clearly why a passive metal always passes into solution in its 
highest state of valency, and why it is rendered active when made 
a cathode; but it does not explain why metals are only capable of 
assuming the passive condition in the presence of certain anione, 
e.g., NOs’, 80.“, CN’, while in that of otbers, such as Cl’ and Br, 
{еу dissolve and give less highly oxidised compounds. 

Quite recently Fredentagen has cffered a suggestion, which in 
many respects resembles Faraday's original idea, viz., that the dis- 
solation of a passive metal is hindered by a protective film, not of 
oxide, but of gas or oxygen; and this vicw apparently removes 
many of the objections urged against the film. Le Blanc, however, 
holds that passivity is neither due to an alteration in the equi- 
librium of the metal nor to the production of a protective film, but 
simply consists in a lowered velocity of reaction. To what this 
reduced velocity may be due, is unknown; but several phenomena, 
such as the frequently observed change from the passive to the 
active state, and the dependence of passivity upon external circum- 
stances and apparent accidente, favour the supposition. Moreover, 
the relationsbip established by Mugdan between the rapidity «f 
oxidation of iron and its electrical potential points in the same 
direction. On the whole it must be admitted that practically no 

more is understood about the cause of passivity now than in the 
days of Keir and Schénobein. 


* 


LEGAL. 


Tum CnnmpPsrow Gas AND Соке Consumers’ Co. v. THE CHEPSTOW 
ELEC TRIO LIGHT AND PowER Co. 


Іх tke King's Bench Division of the High Court cf Justice on 


November 4th, the Lord Chief Justice, Mr. Justice Kennedy and 
Mr. Justice Ridley in this case heard an appeal by way of special 


case on behalf of the Chepstow Electric Light Co. from a conviction ' 


and fine by Justices of Monmouth. It appeared that, on May 31st, 
complaint was made by the Gas Co. that on and since October 2nd, 
1903, the Electric Со. Тай made default in complying witb certain 

uirements of Sec. 18, Sub Sec. 1, of the Electric Lighting 
(Clanses) Act, 1899, in having laid down ара constructed new elec- 
tric lines and other works in certain portions of St. Mary's and otber 
streets in undue proximity to the mains or pipes belonging to the 
Gas Co., and did not conform, and has not conformed, with such 
requirements as were made by the Gas Co. for protecting from 
injury their mains, pipes and other works, and for securing access 
thereto. A summons was issued against the Electric Oo., and heard 
on June 17th, when the Electric Оо. were convicted. Before the 
1 of the case the Electric Co. took the following objections :— 

t the Court bad no jurisdiction, inasmuch as there was a special 
method of recovery provided under Sec. 18 of the Electric Lighting 
Act, 1899; that the complaint was not made within six calendar 
months of the time when the matter of the complaint arose; and 
that the matter of the complaint had already been the subject of 
arbitration, that the arbitrator bad determined the complaint, that 
his award was final, and that the Gas Co. were barred from pro- 
ceeding for the recovery of penalties in the Covrt. These objections 
tbe magistrates over-ruled and heard the evidence, when it was 
proved that the Electric Co. did not give the Gas Co. notice as pro- 
vided by Sec. 18 of the Act before commencing to dig trenches for 
their lines near to the mains of the Gas Co. in respect of any of the 
work carried out by the Electric Co. between September 7th and 
November 13th, 1903, and that the electric lines of the Electric Co. 
were laid in undue proximity to the gas mains, and not in accor- 
dance with the requirements which bad been made by the Gas Co. 
for protection from injuring their mains, pipes, and other works, 
and for securing access thereto. It was also proved that the Electric 
Co. bad not altered the situation of the lines since the date of the 
arbitration, and that the work of laying the electric lines was com- 
pleted by October 31st, 1903. The Justices considered the com- 
plaint and information sustainable in addition to the arbitration 
prooeedings, and accordingly convicted the Electric Lighting Co., 
and fined them £1 and coste, and a daily penalty during default of 
£1. The question for the opinion of the Court was whether their 
decision was right in point of law. 

Mr. SHIRESS WILL, K. O., appeared in support of the appeal for 
the Electric Со., and contended tbat there could not be а convic- 
tion for daily penalties until after there had been а conviction, and 
took the various points mentioned in the judgement. 

Mr. M. MaoMonBBaN, K. C. (with him Mr. Lushington) for the 
Gas Co., supported the conviction. He said that penalties in addi- 
tion to compensation was one of the means of enforcing the require- 
ments. The complaint was that the electric wire were laid in some 
cases over the gas pipes. Во long as the requirements of the Gas 
Co. were not fulfilled they had а grievance, and tbe offence arose 
from day to day. Under these circumstances there was a necessity 
for a continuing penalty. The point contemplated by the convic- 
tion was failure to: comply with tbe requirement, which was to 
open tbe trench and shift the electric main a little way from the 
gae pipes. The whole tenour of the section went to show that the 
offence was not the mere laying down of the pipe, but not comply- 
зета the requirements. 

de Lorp ORT JosTIOE said they were of opinion they could 
not interfere with this conviction. The proceeding was commenced 
by information and summons under Sec. 18 against the Electric 
Light Oo. for that they bsd laid down and constructed certain 
new electric mains in undue proximity, and had not conformed 


' obedience. 


with such requirements as were made on behalf of the Gas Co. 
One ?aw, of course, how that statement made as to laying down the 
mains in undue proximity got into the summons. It was because 
there bsd been proceedings before Major Cardew in regard to these 
wires, and he had found as a fact that the wires were in undue 
proximity, and went on to find the company һай not obeyed the 
requirements of the Gas Co. He desired to point out that the 
offence here was nct an offence of laying down wires in апу. given 
position, but machinery was provided whereby certain people 
whose interests were affected—as, for instance, the Gas Co.— might 


. make requirements on notice being given to them, that they had a 


means of recovering any damages done, and there was a provision 
for arbitration. But Sec. 5 made the substantive offence, default in 
complying with any of the requirements of the section. And so far 
as this was concerned, the only requirement of the section was not 
conforming with reasonable requirements made by the оћісегв of 
the company for protecting the gas pipes. Therefore, they had to 
consider whether or not the time limit of six months’ in 
Jarvis's Act, which was relied upon in this case, applied 
so as to make the conviction either bad upon the face of 
it ав bad on the facts stated by the magistrates, showing that 
there had been a complete offence for more than six months. It 
was contended first by Mr. Will that there could be no summons for 
a penalty at all, because the matter had been referred to Major 
Cardew. They were clearly of opinion that was not a good point. 
Not only did the section say the penalty was to be in addition to 


compensation, but it was obvious the provision for a penalty had no 


necessary relation to the compensation. It might very likely be the 
penalty was for the purpose of enforcing obedience to some require- 
ment which did not involve compensation at all, and yet might be 
found to be reasonable, as, for instance, the putting of the mains at 
any given distance from tbe gas pipes found to be right by the 
arbitrator. That, he thought, was made clear, because there was а 
daily penalty added, showing tbat this provision regarding penalty 
bad nothing to do with the compensation to be paid to the Gas Co. 
On that Mr. Wills contended that the Gas Co. could not take out 
this summons, although their requirements bad not been acceded to, 
because tbe arbitrator awarded compensation. He thought there 
was no ground for interfering. Mr. Will then contended tbat the 
conviction was bad, because, in addition to a £1 penalty, it went on 
to say "and £1 for every day in default." Mr. Macmorran admitted 
that a conviction for an offence could not add on pepalties for future 
offences, especially whenit wasremembered that it was provided by the 
Act that a pepalty on default should be after conviction. They all 
thought that was a matter which did not affect the conviction, and 
the only resalt of their order on that would be that that be struck 
out from the conviction, and no effect would be given to it in the 
event of any event being made to enforce the penalty. The difficult 
point was that the information was laid toolate. The question was 
whetber Mr. Will was right in his contention that, because 
the conviction related to sometbing dohe as far back as 
October 2nd, as mentioned on ite face, that the company 
on and since October 2nd made default in obeying the 
requirement, the conviction was bad. He was clearly of 
opinion that was not an objection to be taken to make the conviction 
on the fe ce of it bad. There was а broader view to be taken of this 
case—tbat this requirement was for the purpose of this offence— 
assuming it to be a proper requirement, put in the position of dis- 
In this case it seemed to him it was possible the 
magistrates might have thought tbat the offence, namely, disobedi- 
ence to the order, was of such а character that there was а com- 
pleted offence at a certain time. Haviog regard to the language of 
the order, апа the facta as found by the magistrates, that question 
could not arise, and could not be relied on in thie particolar 
case. In this case the present appellants were disputing 
that the mains were too near for more than 44 morths after 
the question was raised, and then there was а requirement to them 
tocomply with what the Gas Co. wanted after the date of the 
award. It wasnot possible for them to allege this conviction as 
alleging а completed offence on October 2nd in respect of which the 
penalty might have been inflicted, but there was nothing to show 
the offence was complete of not conforming to the requiremente 
more than six months before the summons was taken out. He was, 
therefore, of opinion that the appeal failed, and must be dismissed 
with costs. The other Judges concurred. 


АТТОВМЕҮ-ЧЕНЕВАГ, v. THs URBAN ELECTRIC BuPPLY Co. 


Tis case was in the list for hearing before Mr. Justice Joyce, in 
the Chancery Division, on Monday. 

Mr. Нсоанкв, K. O., said he appeared for the Attorney-General 
and the relators, but he wanted time to consider the matter, and 
possibly to put in further evidence. Не accordingly asked that the 
hearing might be adjourned antil Monday or Tuesday next. 

After some discussion, it was arranged that his Lordship should 
hear the case on Saturday, the 19th inst. | 


CLAIM BY ELECTRICAL ENGINEERS. 


Мв. Justion RIpLxX, in the King’s Bench Division on Monday, had 
before him an action by Messrs. Ryder & Co., of 27, Chancery 
Lane, to recover from Messrs. Dracott & Co., art photographers, 
263, Oxford Street, the price of certain repairs. Plaintiffs had con- 
tracted to substitute an electric motor for a gas engine for the 
purpose of working a lift. Defendants subsequently complained 
that the belting caused noise and vibration, and asked plaintiffs to 
put it in proper order. Plaintiffs did so, and demanded payment, 
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but the defendants conteated the claim, holding that, under the 
original contract, plaintiffs ought to have put the lift in proper 
working order. 

After hearing evidence, his LoRpsHIP gave judgement for the 
plaintiffs for the amount claimed. 


CORRESPONDENCE. 


Letters received after frst post on Wednesday morning cannot appear 
until the following week. 


Intercommunication of Tramway Systems. 


I am very glad to see from a letter in your issue of 
October 28th, signed by Mr. J. К. Salter, that “ his grand- 
mother is very much alive,” but what this has to do with 
my letter of October 8th, protesting against your making 
statements with reepect to the action of the Bolton Corpora- 
tion Tramways Committee, when you had not taken the 
trouble to hear both sides of the question, I fail to see. 

Mr. Salter, in a long letter, quotes extracts from the 
Bolton Weekly Chronicle and Bolton Evening News, but 
none of these affect the question, as I have never disputed 
that daring the time the Bolton Corporation trams were 
running on the South Lancashire lines, and, vice versd, our 
receipts were very good; in fact, the statements made 
in the above extracta are quite true. 
the whole system were taken during that time, but this 


does not invalidate my statement of fact in any way, because 


the South Lancashire tramways system only couples up to 
the Bolton system at one point, viz., the outward terminus 
of the Daubhill route. If, therefore, the total receipta 
(which were really due to exceptionally fine weather and 
holidays) had been due to our connection with the South 
Lancashire tramways, the receipts on the Daubhill route 
would have been phenomenal. This was not the case, and 
I can prove, without doubt, that money was lost on this 
route in consequence of our connection with the South Lan- 
cashire tramways at that time. It is true, as Mr. Salter 
mentions, that I was not general manager of this system at 
the time, but I spent a considerable portion of my time on 
this route with the particular object of observing how the 
traffic worked, and can state, as an eye witness, that what I 
said in my previous letter was an absolute fact, and what- 
ever evidence Mr. Salter may think he has to the contrary, 
I do not think he will claim that it is from his own observa- 
tion of what actually took place. 

I do not say that the receipts on the South Lancashire 
system were not increased, it may well be that they were, but 
that we derived no benefit from the connection, and that, in 
fact, the trial was a failure from our point of view, I can 
personally vouch for. 

Mr. Salter comments upon our want of cars, as mentioned 
in the extracts he quotes; but if he had been at our terminus 
where we were running the service previously arranged, he 
would have seen that frequently we had to turn out pas- 
sengers and turn back our own cars, because the cars on bis 
own system did not make the connection, and if this had 
not been done, the service on the Daubhill route of our 
system would have been such that the traffic would in no 
sense have been catered for. 

Mr. Salter also says that he is delighted to know that the 
Bolton Corporation are now anxious to run in conjunction 
with any neighbouring authority, but he leaves out the con- 
dition which I mentioned in my letter, viz., “if it paid," 
and then professes to doubt the meaning which I attach to 
local authorities, by which I presume he means neighbour- 
ing authorities, as mentioned in my letter, and. I will say 
here, at once, [ have no special meaning for neighbouring 
authorities as to whether they are companies, municipalities, 
or any other authority likely to have charge of a tramway 
system. i 

Mr. Salter next quotes a clause from the South Lancashire 
1903 Act, which was inserted at the request of the Bolton 
Corporation, but he does not mention the fact, which is of 
far more importance, that at the present time (and for a 
considerable time) their system is connected through to the 
Bolton Corporation system at the only point where it can be 
so connected, so that, although the Corporation required the 


Record receipts “on 


above-mentioned to be included in their Bill, they have not 
taken advantage of it, but have given permission for the 
junction to be made without any reference to the Board 
of Trade. 

I must apologise for having occupied so much of your 
space for a subject which I did not introduce, and which it 
does not seem to me should be discussed in the pages of a 
scientific review. 

Arthur A. Day, 
General Manager, Bolton Corporation Tramways. 


Bolton, November 3rd, 1904. 


Enginvers and Christmas Boxes. 


In some restaurants and hotels the wages of attendants 
are merely nominal. In otbers, the attendants pay for the 


. privilege of being in a position to receive tips. Where 
tipping is recognised, it exercises an inevitable effect on 


salaries. In trading houses, the Christmas gift to buyers in 
other warehouses is, or was, common enough. It was s0 
common that it was done openly, and the Christmas gift 
wagon, laden with, perhaps, 100 cheeses or a8 many turkeys, 
boldly went the round of the warehouses—we are referring 
particularly to a certain town not noted for municipal purity 
—and deposited its quota of gifts. Everyone knew of it, 
and, as often as not, the recipients divided tbe spoil with the 
office, for, as one of them said, “I wish they wouldn't send 
their d turkeys, I can't eat 10 of them." 

Engineers are supposed to be different; they are by 
courtesy expected to be honourable men, above either bribes 
or presents. Yet it is not only too well known that, not 
in a paltry Christmas present, but in a big commission paid 
by the contractors, there are many of them making profit out 
of nearly every bitof machinery they buy. Indeed, there are 
those who do not hesitate to attribute some of the extensions 
that are made to the engineers’ wives’ importunity for gew- 
gaws, and we have known an irritable contractor, driven to 
desperation over the nagging of an engineer, turn round 
and abuse him in strange oaths, telling him straightly that, 
because he had not joined in the purchase of a certain 
article, he could not get his goods passed. 

And is it, not a common subject of discussion among con- 
tractors whether such and such an engineer is or is not 
“ amenable ?" Contractors sometimes get the wrong sow by 
the ear, and offer tips to non-takers. It is a difficult subject 
this offering of tips to a man whose habits are not known. 
As to so and so, they will say you may go for him straight. 

Mr. X, however, must have gold and no witnesses. 
Various are the dodges which I will not describe, leet we 
fall into too accurate particulars. 

The evil in the electrical industry is not confined to 
Christmas presents of the ordinary type. It extends all the 
year round, and has been even claimed to aspire to the 
height of bicycles, and even motor cars. Nor have all 


engineers even the grace of shame. Ав Constant Reader 


says, some are not above stating what articles they—or their 
wives—stand in need of. Is it true that some contractors 
keep a sort of personal ledger in which the record is kept of 
all engineers coming under their ken, whether for good or 
evil? In process of time the large amount of corruption 
which undoubtedly does exist will be assumed to be of even 
greater dimensions, and the tendency will be to take it into 
account in fixing salaries. Indeed, does this not already, to 
some extent, prevail more or less unconsciously ? Chief 
engineerships will be offered to the highest bidder, and the 
electrical engineer will then be in sympathetic unison with 
the waiter who grumbles at the paucity of his tips. 

That a gross evil does exist is certain. It may be difficult 
to prove it. Names do not pass readily in conversation, 
except among very intimate acquaintances. Disrepute is 
brought upon all electrical engineers, both good aud bad, 
and there ought to be a determined effort made to stamp out 
the evil. Perhaps some day a complete exposure of the 


whole nefarious business will take place, and not only are 


those not to be envied who may be shown up, on account of 
the disgrace attached to them, but they will stand in danger 
of prison, for these illegal commissions to paid servants are 
punishable offences. 

Until engineers behave in a manner befitting gentlemen, 


Li - ha m m т == = — — ee 
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it is hopeless for them to expect professional treatment. 
Boards of Guardians do not, we believe, even treat the 
medical profeasion in the way that electrical engineers are 
treated by municipal committees. Сап it be wondered at ! 


Mentor. 


Electrical Engineers, R.E. Volunteers, at Birmingham. 


I have just heard, quite casually, that there is a company 
of Electrical Engineers, R.E.V., in Birmingham, and that 
it has been in existence for about four years. I, myself, like 
many others, would have liked to have associated with it, but 
we have seen no notices or regimental orders in your pages. 
Surely there must be some oversight on the part of the 
authorities, as we naturally look to the electrical Press for 
this sort of news. 

A. M. I. E. E. 


[We have inquired at headquarters, and are informed that 
there is а detachment of this corps at Birmingham, under 
the command of Lieut. J. F. Lister. At present the 
detachment consists of about 60 of all ranks, and has head- 
quarters at the Argyle Hotel, John Bright Street; the 
instruction and other work is carried on there every Monday, 
Wednesday and Friday night, from 7 to 11 p.m., when any- 
one wishing for information as to joining, &c., can obtain 
it, —Eps. E. R.] 


Employment Bureau. 


With regard to the recent discussion in the REVIEW on the 
employment of labour, and the manner in which all classes of 
men term themselves electrical engineers, I beg to offer the 
suggestion that the I. E. E. might do more for the profession 
if it would form ап employment bureau, where men in want 
of an appointment could send in their names and experience, 
and employers, in their turn, might apply, these being then 
put into communication with a suitable man. It would 
certainly save а great deal of trouble, would be somewhat of 
a guarantee that а man is what he claims to be, and would 
certainly help on the Institution, as a sum might be charged 
for инш besides inducing larger numbers to join its 
ranke. 

Might we be favoured with the views of Mr. Lloyd upon 
this subject ? 

: J. F. C. 


[The establishment of such а bureau was mooted some 
years ago, but up to the present it bas not been carried into 
effect. The latter part of our correspondent’s letter raises 
very difficult questions; we doubt whether it would ever be 
possible for the Institution to accept any responsibility in 
the shape of а guarantee as to the qualifications of its 
applicants for employment.—Eps. E. R.] 


Home Office Draft Regulations. 


I am somewhat surprised to see that ap 
is being done by owners of works, &c., with regard to the 
above proposed regulations. While по one will object to 
rules being made to ensure the proper erection and mainten- 
ance of electric plant and apparatus, these draft regulations 
(if passed) will bear hardly on manufacturers who have been 
sufficiently enlightened to equip their works with modern 
electric power and lighting machinery. As most power 
plants are now arranged to be worked at pressures well 
above 250 volts, to encase all the wiring in metal tubing 
will entail considerable expense, and will greatly upset work- 
ing arrangements, especially in places where the process of 
manufacture is more or less a continuous one, and where 
the machinery cannot be.stopped except in cases of break- 
downs. 

No mention is made in the draft regulations as to a time 
limit, during which all installations must be arranged to 
conform with tbese rules—the inference being that апу 
necessary alterations must be done immediately these rules 
come into force. To а manufacturer whose works are 
equipped on the three-wire system, with 250 volts, or more, 
across the outers, it evidently means a considerable outlay 
n re-arranging all his internal wiring—to say nothing of the 
oss and annoyance caused by the. stoppage of machinery 


ently nothing 


while these alterations are being effected. Surely, something 
ought to be done to secure an ample period of time in which 
to execute these alterations, or better still, to obtain exemp- 
tion for all work execated prior to January 1st. 1905. 

Every owner of works, for his own pockets’ sake—to put 
it on the lowest level—will ensure sufficient care is taken 
to prevent serious accidents bappening to his employés, 
thongh no number of rules or regulations will prevent a man 
from wilfully endangering his life. 

One is rather curious to know how the Home Office pro- 
poses to earth lampholders at the end of a flexible cord, and 
this apparently bas to be done in cases where lamps are wired 
in series оп 250 volts or more, this practice being a very 
common one in some works. 

No one can find fault with the requirement that all motors, 
switch-cases, &c., should be earthed; but that all wires 
should be encased in metal tubing is a much more debate- 
able question. 

W. H. 

[Whether the regulations, which are only in drajt as yet, 
will be made retrospective or not is not clear ; but our corre- 
spondent, we think, takes too gloomy a view. The wires 
need not be put in /ubing ; they can be covered with metal 
casing of any kind. Where the 250-volt three-wire system 
ів in use, if the neutral is earthed—through а resistance, or 
direct—the installation is exempt from the operation of the 
regulations. All objections addressed to the Home Office 
will receive attention and consideration.— Ens. E. R.] 


Lead-Covered Wires. | 


After reading Mr. Mackenzie’s letter appearing in your 
last issue, I think that I have been a most unfortunate 
individual in regard to my experience with lead-covered 
wire. About four years ago I had occasion to use lead- 
covered wire for lighting a carriage drive about 400 yards 
long, the wire was carefully drawn into 1} in. iron barrel in 
the ground, and at the end of each coil, also at each point 
where a light was taken off the circuit, à brick box was 
built, lined with cement and fitted with ап air-tight 
inspection cover. The number of wires running through 
each box are five (part of the lights being on two- 
way switches), the sizes are 7/20 and 7/22. This installation 
has always been а source of trouble and annoyance, twice 
have we been obliged to draw out the whole of the wires, 
cut out the faulty portions, and reinstate, with part new 
each time. All the fault seems to be in the imperfect 
insulation between the wire and the lead cover, in some 
places we find the insulation and the lead quite gone on one 
side, and the other side intact; in others, chemical action 
is taking place, appearances pointing to the fact that the 
lead is of very inferior quality. I should very much like to 
know if anyone has had a similar experience, and would be 
grateful for any suggestions which would enable me to make 
this installation ав successful as those of Mr. Mackenzie. 


T. H. Bands, 
(Electrician to Messrs, Cowtan ꝙ Sons, Ltd.) 


London, W., November 8th, 1904. 


Mr. John D. Mackenzie has published in your last issue a 
supplement to my article of the previous week. The former 
paper was entitled, * Notes on Faults in Small Lead- 
Covered Wires.” Mr. Mackenzie’s letter’ might have been 
called Notes on Virtues”; with some suggestions for 
lessening the admitted dangers of L.C. wires. The point of 
his letter is in the last clause, which says, “the ease with 
which old and finished houses can be wired on this system 
is unsurpassed.” I quite agree. It is poesible to suggert 
other equally convenient modes. But certainly steel tube 
for a finished house requires skilful planning if it is not to 
be a cumbersome and destractive device. Wood casing, 
also, ав commonly run, is most unsightly. It is, therefore, 
with regret that I so often forego the convenience of lead- 
covered wires, because of the disadvantages detailed by me. 

Mr. Mackenzie appeals to his own experience with it; he 


has, he says, with L. O. wire had one fire, which he attributes 


to spontaneous ignition.” I did not include that danger 


in my list, 
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No one questions that L. C. wires can be made reasonably 
safe for interior wiring. Continental practice proves that 
twin flexible, and that of inferior quality, buttoned to small 
insulators, can be used with success, especially with moderate 
voltages. The worst possible system well fitted is better 
than the best badly fitted. What we require is a system 
safe when fitted by Messrs. Tom, Dick and Harry, and not 
needing to be nursed into safety by exceptional men. I 
admit, however, that such a system when it comes will not 
be altogether to the commercial advantage of those of us 
who bestow much care on our work. 

I would like—following Mr. Mackenzie’s example—to 
have referred to his points seriatim, but will content myself 
with a remark on a few. | 

The average wireman is a part of any system. 

A combination of lead sheath, brass boxes, copper wires 
and solder would, in a damp place, provide every facility for 
local electrolysis. Where this made a good job, everything 
must have been dry, and bare wires properly laid would have 
made the like, 

Separate L C. wires are better than twin, but not much if 
they are bunched and bonded together. When the two 
“ earths ” equal one “short,” it is apt to do more damage 
than when the two live conductors are in one cover. 

Lead saddles are right. But they are not so neat, and 
they need other metals to fix them. 

Mr. Mackenzie recommends close joint tubes for protec- 
tion against the furtive and frequent family nail. Electro- 
lysis again. It would be about as easy to make the tube 
lap-welded at once, and save the lead. 

Where wires are not in plaster,“ a piece of wood casing 
will do nicely — agreed — especially if the wire be not lead- 
covered. 

The electrocution of deserving rodents is desirable, but 
expensive. Many plumbers possess a well-stocked museum 
of corroded water-pipes; and corrosion which would be 
trifling in a thick water-pipe, would be fatal on a thin wire 
sheath. | 

I end as I began, by admitting your correspondent’s 
claim that L.C. wires are often convenient to fit. I would 
go further, and say that, in some places, both wet and dry, it 
is the right thing to use. Yet it is well to be alive to its 
dangers. 

| Donald Smeaton Munro. 


Glasgow, November 7th, 1904. 


Exhaust Silencer. 


I shall be much obliged if either you or one of your 
readers can give me information as to the cheapest means of 
silencing the noise of the exhaust of a 150-H.P. steam engine. 
The exhaust pipe is carried straight up through the roof of 
the engine house, and it will be a difficult matter to carry 
this pipe out into & box or tank in the ground. 

H. Willonghby Lance. 

Llandudno, November 8th, 1904. 


BUSINESS NOTES. 


Combined [Ironclad Switch and Fuse.—A unique 
. pattern of combined ironclad switch and fuse has lately been 
designed and patented by Mr. Herbert H. Berry, of Berry, Skinner 
and Co., to meet the requirements of engineers who want a strong 
dust and watertight ironclad switch and fuee for electric lighting and 
power work, and suitable for all voltages up to 550. The latest 
designs of this apparatus differ in small degree from the accompany - 
ing illustrations, certain minor improvements having been intro. 
duced ; for instance, the iron covers are now hinged to one side of 
the switch-box, and fixed by means of swivel wing nuts, with 
effective provision for eealing.. The inventor claims that no other 
apparatus on the market can be showa to fill each and all of the 
following conditions:—(1) To be of great mechanical strength and 
sound design ; (2) to be free from springs likely to get out of order; 
(3) to be dustproof, flame and watertigbt; (4) to stand a dead short 
across both poles simultaneously, at 550 voits, without arcing to the 
cover ; (5) to be provided with rapid make and rapid break. (6) It 
must be impossible to leave the switch in an intermediate position 
between on and off.“ (7) It must be impossible to replace the 
fuses while the switch is in circuit. (8) It should be possible for 


the operator to open the switch and replace а blown fuse in 
30 seconds, without touching or coming into close proximity with 
any live parts. (9) The switch and fuses should, if possible, be 
combined under one cover, if additional safety can thereby be 
assured, in order to avoid the widely adopted and somewhat 
inadequate method of using separate switches and separate 8.P. 
fuses, with the consequent unsightly short lengths of connecting 
cables, and to save space, preserve neat appearance, to save the 
wireman's time in fixing, andithe cost of cable ends, and so forth. 
In a good many copies of wiring regulations” it is forbidden to 
place a switch and fuse under one cover, although in а number of 
cases this regulation has teen altered, or is about to be altered. 
When the majorityiof tbe existing wiring regulations were drawn 
up, there was apparently no other course open on account of the 
fact that the designs of apparatus then existing were not free from 
danger. It is, however, stated that with this apparatus not only is 
the danger removed, but additional safety is gained over the older 


BwircH CLOSED. 


DETAILS ОР Bwrrcu. 


methods. We are informed that close upon 200 complete sets of 
these switches in varying sizes were ordered during one week of 
October by various well-known borough engineers, one of whom has 
sent а report to the effect that he has adopted this switch fuse, 
as it seems to be most suitable for motor work, and it is perfectly 
fool-proof, as is required in such switches. The engineer further 
remarks that bis department has adopted this switch fuse as the 
standard for use in motor installations. 


Electric Radiators.— Messrs. Veritys, Ltd., of 31, King 
Street, W. C., have issued a neat little 32-page booklet, dealing with 
their electric radiators, of which several novel designs have been 


% Ristna SUN" RADIATOR, 


prepared. We illustrate one of them here with the. Risiog Sun 
—ia antique copper or oxidised silver. There should bs good 
business in this line as the cold weather sets in. 


Natal.—The value of the British electrical fittings im- 
ported into Natal during last year amounted to £47,300. Similar 
imports from Germany attained а ivAlue of £5,000, and from the 
Wnited States 46,000. 
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Electrical Wares Exported. 


WEEK kRDING NovEMBER Зар, 1908. WEEK ENDING NOVEMBER Ist, 1904. 
Alexandria .. Adelaide „„ Value £622 
Amsterdam ee ee € Alexandria es ee ee ee 16% 
Azores E ДА Ба .. 500 Teleg. mat. .. 457 


э 
Bombay © oe ss - 90 Amsterdam. E Е EM 59 
Buenos Ayres S de . 157 i Teleg. wire . 154 
E Teleph. cable 1,050 Bombay А > - .. 1,786 
Calcutta  .. sá a ee 1,815 Boulogne ee oe oe 19 
" Tcleg. mut. .. 770 Bremen “+ T ee . 
Саре Town.. a és Ф 45 Buenos Ayres ss - oe 
Chinde ais ia 25 А 59 Calcutta oe oe oe 
Delagoa Bay. Teleg. mat. . 1,891 $ Eleo. machinery .. 


1 Teleg. mat. .. ее 
Callao. Teleg. mat. ie о 
Саре Town oe ee ee 


„ Teleg. mat. 43 
East London = e ee 977 
Fremantle .. 


зі 58 ..55855 38 


ee ee ee 416 Christiania ee ee ее ee 

16 Teleg. mat. .. 225 Colombo 2s S ee 

Ghent xis ee ča és 85 ‘Copenhagen. Teleg. wire А 

Gothenburg.. *e as me 15 Durban oe А és ee 

Hamburg .. 2s HS ix 86 m Elec. machinery ES 

Hong Kong. Teleg. mat. es 51 d Teleg. mat 
Kingston, Ontario . oe T 30 РИ Teleph. cable. 

Maceio € ee va vi 21 |^ East London as “s ee 
Madras ET #9 oe .. 828 Fremantle. Elec. machinery.. 118 
Melbourne ee ee е ee 145 Genoa е е Д ees о € 23 
ii Teleg. cable . . 1,580 Gibraltar .. EN ке - B8 
Penang. Teleg. mat. .. ee 19 Hong Kong. Cable 78 oe 40 
Perth " as we „167 Jamaica. Teleg. mut. on 5 
s Teleg. mat. А Бә 60 Lisbon ae 52 i "P 81 
Port Elizabeth .. os eo 432 Madeira. Teleg. instruments.. 27 
is Teleg. mat. 50 Malta vs x is eo 122 
Port Said ae es T 08 Melbourne .. ys ps eo 150 
Rio de Janeiro 5% RS 74 is Tramway cable .. 645 
Bt. Petersburg - . 400 НА 63 cwt., teleg. wire.. — 
5 Peleg. cable .. 115 Monte Video e an ee 82 
Shanghai " PIS os oe 247 Paris .. ee ee ө» өө 15 
Singa re. Teleg. mat.. e eo 116 Pen ang ee ee oe ee 184 
Stockholm. Teleg. mat, 19 АА Teleg. mat. ee ee 110 
js Teleg. wire . 170 Perth эз - ee ee 10 
Sydney et as es . 514 Port Elizabeth °.. - . 48 
Toronto - T ee $4 85 Rio Grande. Teleg.instruments 210 
Tripoli. Teleg. mnt. .. oe 202 Rio Janeiro .. we oe „. 1,087 
Vancouver, B.C. Teleg. apps... 180 St. Petersburg .. ee .. 290 
Vera Cruz. Elec, cable.. ee 2,438 i Teleg. apparatus 2,540 
Wellington .. 5 es s. 20 Santos als x НА ,. 668 
y Teleg. mat, . . 1,120 Shanghai oe oe . 101 
Yokohama .. M. as .. 207 Bingapore .. es ee .. 969 
Zanzibar ve F és 20 i Teleg. mat. .. „ 162 
: Bydn ee 1,246 


ey ee [EJ ee 
„ Teleph. cable se 
Trinidad co ee eo ee 100 
Wellington eo ee se ee 286 


Total .. £23,522 Total 217,835 


Foreign Goods Transhipped. 


Brussels. Elec. mat. Value £80 Sydney. Elec, mat,  .. Value £40 
Fremantle. Elec. mat... „ 1117 
Lisbon. Teleg. mat. TE 17 
Port Elizabeth. Elec. mat. .. 97 


Total ..£1,311 

Stewart Are Lamp.—lIt is well known that in this 
lamp for direct current a choking coil is substituted fcr the external 
resistance, the operating mechanism of the lamp consisting merely of 
two coils and а dashpot, mounted on the central tube, aud operating 
a clutch of simple construction. The choking coil is placed in 
series with the series coil, and the shunt coil is shunted round the 
choking coil and the arc. It is found in consequence that the lamp 
will burn with a potential difference of only 13 volts between the 
line and the arc, as against 30 volts with other types of lamps; and 
the higher potential difference, by lengthening the arc, increases 
substantially the hemitpberical candle-power, А very careful com- 
parison was made recently at the Electrical Testing Laboratory of 
New Ycrk between this lamp and a standard enclosed arc lamp burning 
at 80 volts in the arc, and we are informed that the mean result of 
а series of observations of spherical candle-power was to show an 
efficiency in the lamp with choking coil, of over 40 per cent. beyond 
that of the standard lamp. This result will be seen to correspond 
pretty closely with what would be expected from a comparison of 
the energy which is used instead of being spent in an external 
resistance, and of the increased length of arc which is obtained. The 
lamp, in conjunction with the other Stewart lamps, is supplied by 
Messrs. J. Defries & Bons, Ltd., of 146 & 147, Houndsditch, 
London, E.C. | 


Germany.— Зо far, this year, there has been a noticeable 
increase in the importation of foreign electrical machinery into 
Germany, the returns forthe eight months ending with October 
last showing a total of 864 tons, as compared with only 524 tons in 
the corrcaponding period of last year. There bas also been a slight 
iccrease in the exports of German electrical machinery —from 5,580 
tons in the firat eight months of 1903, to 8,584 tons in the eight 
months ending with August last. 


Electric Burglar Alarms.—The Imperial Industries 
Club visited Wolverhampton, on Friday, as the guests of Bir George 
Hayter Chubb, and were greatly interested in the innovation of 
wireless telegraphy as a burglar alarm. Eighty of the members 
visited the famous lock works and inspected the new apparatus 
fitted ќо а safe. Tampering with the door of the safe immediately 
set at work a small but powerful transmitter, causing the rafe to 
radiate waves in all directions, sufficient to ring alarms in any 
part of the building. The party also visited the large works of the 
Electrical Construction Co. 


Ventilation.— The North British Station Hotel, Glasgow, 
is to be ventilated with electric fans, which are being supplied by 
Mesars. Matthews & Yates, of Cyclone Works, Bwinton, Manchester, 
who have also supplied the fans for the company's hotel at Edin- 
burgh. The same firm have just completed the erection of a 
humidifying and ventilating apparatus at Messrs. A. Barlow and 
Sonos’ Union Mill, Blackley, near Manchester. 
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Electrical Wares Exported. 


WEEK ENDING Nov. 10тн, 1908. WEEK ENDING NOVEMBER rz, 1904. 


Alexandria .. .. Value £209 Adelaide " . Value £26 
Amsterdam ee $s 50 Alexandria .. iie "n n 80 
Antwerp... ee ee e. 248 Amsterdam. 265 


Auckland oe % „ 400 


Teleg. wire .. 194 
Bangkok ee ee ee ee 275 . 


Auckland ..  ..  .. „ 168 


Bombay ee ee ee oe 1,168 Bangkok ee ee os 8 
Brisbane ee өө” oe ee 16 Bermuda ee oe eo es 26 
Brussels ee eos oe [E 180 Bombay ве eos eo ve 418 
Calcutta - ee 351 „ Elec. machinery .. 20 


Cape Town ee ee ee ee 441 I Teleg. mat. ee ee 96 


Chemulpo ee ee ee ee 40 Bremen oe ee oe ee 50 
Colombo ee ее ee ee 78 Brisbane e ee ee ee 208 
» Teleg. mat. .. . 887 T Teleg. mat. .. . 440 
Delagoa Bay és ге oo 257 Buenos Ayres  .. a 2 784 
Durban ee ee se ee 1,512 Calcutta x ees se ee б 
2 Teleg. mat. .. „ 147 i Elec, cable .. „ 104 
East London vs e 798 Elec. machinery .. 1,561 


Flushing. 65 | Саре Town. Elec, machinery 1,162 


Fremantle .. ee - ee за » Teleg. mat. 
Gibraltar ee es es ee 207 Christiania ee ee eo * е 10 
Hong Kong.. bu és .. 460 js Teleg. mat. ж 14 
Launceston. Elec.machinery.. 798 | Colombo  ,. T zx -- 20 
Lyttelton = 5% is 67 Copenhagen. Eleo.cable  .. 184 
elbourne .. ањ - os 11 з Teleg. mat.? .. 19 
Montreal .. .. .. 17] Demerara .. .. .. of 46 
North Sea. Telegraph cable .. 1,214 Durban - x P . . 1,993 
Perth [x es eo ee 29 »9 Teleg. mat. ee ee 91 
Port Elizabeth ;.. ..  .. 162 | -Fast London. Elec. machinery 1,860 
d Teleg. mat. ee 196 Fremantle .. és ae oe 22 
Rangoon .. vs ‚ә oe 407 Gibraltar "s EM oe 720 
Rotterdam. hy ae .. 30 Gothenburg. n eo „ 27 
Shanghai és °з ee 682 Hamburg. Teleg. mat. ia 14 
Singapore .. $^ 25 аә 81 Hobart «8 КЕ «e же 18 
Sydney ‘ Ж Sie .. 507 Hong Kong. Elec. mat. .. 3209 
Wellington .. E T . 301 » Elec. machinery 110 
Yokohama es ee ee ee 194 Kobe ee ee ee ee ee 160 
Lyttelton ee ee os ee 112 
Madras 35 


5 Elec. railway signals 185 
Malta. Elec. cable ae we 
„ Elec. tramway materials 320 


Melbourne .. ns Sie „„ 190 

i , Elec, machinery .. 48 
Nagasaki. Elec.capstans ... "4l 
New York .. Бр R^ .. 886 


Paris .. ee ee ee ee 98 


5 Elec. cable is ee 
Port Darwin. Elec. instruments 17 

Port Elizabeth ee ee ee 
- Teleg. wire . 181 
Rio Janeiro.. v s s. 65 
Rotterdam .. ae T ee 50 
Bt. Petersburg өө eo oe 109 
Singapore .. ec T .. 846 
Stockholm. Teleg. mat. oe 10 
Sydney A 25 T ee 929 
"di Elec. machinery s 
Tientsin .. - E . 798 
Tokio. ° oe ee ee ee 186 
a Elec. machinery . . 1,876 
js Elec. cable 3/5 . . 8,049 
Toronto oe ee ee ee 25 

Vancouver .. ee ee ee 
Vera Cruz eo ^ ев ee oe 85 


Wellington ,. M bs . "0:9 

РЕ Elec. machinery.. 60 

Yokohama oe "E" ee ee 68 

| а Telph. cable. „ 224 

Total - 812,649 Total .. £24,999 


Foreign Goods Transhipped. 


East London. Elec. appar. Value £60 Adelaide. Elec. appar.. Value £26 
Perth. Elec. machinery .. 846 Barbadoes. Elec. goods 25 47 


Total oe oe £18 


The Advance in Rubber Prices.—The principal 
causes of the unfavourable condition of the rubber-ware industry 
are attributed to over production, and the disproportion between 
the prices of raw materials and of manufactures. In this connection 
the representative of an interested firm, in the course of an inter- 
view reported by the Berlin Tageblatt, points out that Para rubber, 
which has uninterruptedly advanced from 2s. 10d. per Ib. at the 
beginning of 1903, has now actually reached 5s. per lb. It has, 
however, been impossible for manufacturers to follow this large 
increase, and out of 57 members of the Association of German 
Rubber Manufacturers, only 11 are at present in favour of making 
& further advance in prices. The large works are seeking to 
utilise their machinery to the fullest extent in order to reduce the 
cost, and thus over production ensues, to the detriment of the 
smaller establishments which, it is said, the former are seeking to 
squeeze out of existence. In addition to this the concentration 
which has taken place in the electrical industry, has induced the 
large works, wbich have established their own rubber factories, to 
supply their subsidiary companies, while the largest electrical 
concern in Germany is actually reported to be offering products of 
ita rubber factory to general consumers. 


Annual Dinner.—Messrs. Drake & Gorham, Ltd., held 
their annual cricket dinner at Victoria Mansions Restaurant on the 
2nd inst. The chair was taken by Mr. Bernard Drake, who was 
supported by Mr. Gorham, Mr. Forster, and Mr. Story, directors of 
the company. The honorary secretary and treasurer reported that 
21 matches had been played—11 won, 5 lost, and 5 drawn. The 
club had also competed for the Baroness Burdett-Coutts Cup, апа 
secured second place. The chairman congratulated the Manchester 
office on having been able to defeat the head office both in London 
and at Mancbester. 


Bankruptcy Proceedings.—A receiving order was made 
on November 5th in the case of A. J. Hollington, electrical 
engineer, of Woodford Green, late of Walbrook, on debtor’s own 


Total  .. . £406 


, petition. 
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The)“ Lowne Patent Atmospheric Engine. — 
Mesars. Hardy & Padmore, Ltd., of Worcester, have introduced 
a novel type of heat engine, which is somewhat reminiscent of the 
old Newcomen steam engine, in that it works by atmospheric pres- 
sure. The engine is extremely simple, both in constraction and in 
operation, and absolutely safe. The action is as follows :—For 
about half the outstroke of the piston, the flame of burning gas is 
drawn into the cylinder through a valve; the valve then closes, and 
by the time the outstroke is completed the flame has burnt out. 
Rapid cooling follows, under the influence of a water jacket, and a 
partial vacuum is created in the cylinder, so that the piston is forced 


Taz "LowsR" ENGINE. 


inwards by atmospheric pressure. Thus power is developed on cach 
instroke, the vacuum attaining as high a value as 6 lbs. per aq. in. An 
engine of the pattern illustrated (size No. 2) develops up to ,,-HP, 
and weighs 32 lbs. ; larger sizes are made, up to 3-H. 7. Thanks to 
the simplicity of the machine, no technical knowledge is required 
to run it; there is an impulse every revolution, and the speed can 
be controlled by a tap on the gas main at any distance. There are 
no explosions, and the engine starts at once (it runs in either direc- 
tion with equal facility). 16 is suggested that this type of engine 
is well adapted for use in small domestic applications, such as 
driving small dynamos, rewing machines, lathes, &c. 


Hart Batteries, — The Hart Accumulator Co., Ltd., has 
secured the contract for the supply of a storage battery, consisting of 
278 of ite standard central station type cells, required for the 
electric lighting of Northwood, Uxbridge. 


Germany.—The Deutsche Kabelwerke Gesellschaft, of 
Berlin, reports a profit of £3,900 for the last financial year. А 
dividend of 3 per cent. is being declared. 


Long-lived Railway Motor.—Mr. James Anderson, 
manager of the Sandwich, Windsor and Amherstbury Railway, 
Windsor, Ontario, has reported a remarkable life record of a 
Westinghouse 12-A railway motor under his charge. It bas been 
in constant operation for a period of eight years, covering duriog 
that time a distance of, approximately, 450,000 miles; and the 
repairs have been confined to the replacement of brushes, re-metal- 
ling of bearings, and turning up of the commutator. The armature 
and field coils are intact, but the commutator has been reduced 
8 in. by trueing up. The wearing depth of the segments is 2 in., so 
that if the winding holds out, the motor may last another eight years, 
and double its already remarkable mileage. We understand that 
there are several other motors of the same type working on this line 
that hold very nearly the same reoord and have been equally free 
from serious repairs. They are all operated in single equipment, 
and under 18-ft. cars, and as the road is practically level and with- 
out sharp curves, the conditions are somewhat favourable. 


For Sale.—An established manufacturing electrical 
engineering business in Manchester is offered for sale as a going 
concern. 

‚ Messrs. W. Dew & Son will, on November 18th, offer the electric 
lighting installation, electric fittings, &c., at Anglesey Castle for 
sale by auction. . Bee our advertisement pages to-day. 


New Line Fuse Box.—The British Johns-Manville 
Oo., Ltd., of 81, Fenchurch Street, E. C., are introducing a new 
weatherproof line fuse-box, the Sachs Noark,” for use on 2,500- 
volt distributing systems. In designing this box, the first considera- 
tion has been to obtain maximum insulation for the current-carrying 
parts, and also to protect the insulation from weather conditions. 
The external casing consists of a cast-iron box having a hinged cover 
opening sideways. The cover is provided with a rubber gasket, 
which forms a weather-seal between the box proper and the cover, 
the latter being firmly held in position by the thumb-nut hasp. 
Inside the iron box is a porcelain box provided with a porcelain 
cover and fuse holder. When in place, the cover is flush with the 
top surface of the porcelain box, and finds a seat on a rubber gasket 

laced in а ledge around the inside of the outer walls of the porce- 
lain box. The enclosed fuse is held to the cover by means of the 
“ lobster claw " device, which consists of a pair of tongs of insulaticg 
material, manipulated so as to clamp or release the fuze by mcans 
of a nut embedded in the porcelain handle, on the exterior of the 
cover. When clamped to the cover, the fuse and cover are mani- 
pulated as one device and form practically a plog co-acting with the 
contacts attached to the base portion of the porcelain box. The 
fases are fitted with type “О” contacts, which consist of flat blades 
on each side of the fure tube, forming a knife-blade switch contact. 
The receiving clips on the base of the porclain box are made of 
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Sachs Молвк” Fusu-Box. 


spring metal, and tbe insertion of the fuse into them is readily 
accomplished. The arrangement is such that the box is practically 
closed just before the fure reaches the contact clips. The wires 
enter the box through porcelain busbings at the bottom of the iron 
casing. These porcelain bushings are held in position by means of 
brass rings, which force the head of the porcelain against the bottom 
of the porcelain box with a rubber gasket intervening. A water- 
tight joint is therefore made. After the wire once enters the por- 
celain bushing on the bottom of the box it is entirely surrounded 
by porcelain. Not only is the box protected from weather con- 
ditions by the gasket on the iron cover, but the rubber gasket on the 
porcelain box, under the porcelain cover, forms a second seal 
againet moisture. When the outer cover is closed and locked in 
position by the basp, it firmly presses the porcelain cover against its 
gasket. Au air space is provided around the entire porcelain box, 
во that in order to leak, the current must creep from the contact 
part on the inside of the box up over the edge, and around the out- 
side wall The illustration shows the box with the iron cover 
open and the porcelain cover removed. In manipulating the 
device the iron cover is opened. For inspection it is merely neces- 
sary to turn the porcelain knob so as to release the claws, after 
which the porcelain cover may be removed without removing the 
fuse. Should it be desired to remove the fuse, the porcelain cover 
is placed in position and tbe knob manipulated to clamp the fuse. 
The cover may then be withdrawn again with the fuse clamped 
thereto. : " 


Theatre *Dimmer."—The first portion yet exhibited 
of the electrical apparatus to be used in Mr. Maskelyne’s remerk- 
able production of The Coming Race,” at his new theatre, was 
shown this week by Messrs. J. Defries & Sons, Ltd., at their works 
in Houndsditch. It consists of an invention for reducing the power 
of the lights in each separate part of the stage and auditorium, and 
is entirely new in this country. The novelty of the apparatus lies 
in the fact that the resistances, which hitherto have been made in 
а large number of pieces, connected together by separate joints, and 
sometimes embedded in enamel, are constructed out of а single 
jointless ribbon of metal, wound into as many coilsas the number 
of gradations of brilliancy thatare required (in the present oase 50). 
Every turn of these coils is insulated with flake mica, snd the 
whole series of them is arranged between mica disks, which are 
encased between pressed steel plates. The ribbon, which is in 
some cases as much as 50 ft. long, is continuously tapered from end 
to end, and varies the light by quite imperceptible gradations. The 
Maskelyne installation includes 27 of these dimmers for the 
control of the fixed lights, in addition to others for regulating the 
movable arc lamps which illuminate special points. . 
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Crypto Repulsion Motor.—We have received from the 
Crypto Electrical Co., of 3, Tyers Gateway, Bermondsey Street, 
B.E., particulars of their new single-phase motors of the induc- 
tion and repulsion types respectively. The induction motors are 
made relf-starting and self-contained ; on top of the motor is fixed 
a tumbler switch and a push-button, the former of which is closed, 
and the button pressed until the rotor approaches full speed, when 
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Fic. 1.—Crypto REPULSION MOTOR. 


it is released. These motors are wound for a speed of 1,400 r.p.m. at 
a frequency of 50 cycles per second. The repulsion motor is illus- 
trated in fig. 1, and is provided with a special winding, which gives 
а more uniform speed under varying load than the ordinary type. 
The commutation is quite satisfactory with gauze brushes, and the 
starting torque with fall load current is nearly twice the fall load 
torque. The motor can be provided with a leverto vary the speed 
by moving the brushes, or the speed can be regulated with a 
choking ooi]. | 


Юа. 2.—ac. TO D.C. MoTOBR-GENEBRATORB. 


The company also make a little motor-generator, shown in fig. 2, 
to convert А.С. derived from the supply mains to D.o. for charging 
accumulators, &c. * 


Micanite Patents.—We are informed that the Supreme 
Court of Germany has by its judgement of November 5th, 1904, 
eonfirmed the validity of the German patent No. 73,830, the pro- 
perty of the Mica Insulator Co, Ltd. of the Empire Works, 
Walthamstow, for the manufacture of micanite plates, and has dis- 
missed with oosts the appeal of Meirowsky & Co., of Cologne, for 
the withdrawal of ithis patent. A few weeks ago the same com- 
раг та their English micanite patents No. 10,430 and 

о. 6,048. 


A Departure in Cast-Iron Tanks.—Recognising the 
great advantage that would accrue if cast-iron tanks could be sup- 
plied from stock, Mesers. Mather & Platt, Ltd., of Queen Anne's 
Chambers, Westminster, 8.W., have laid down a special plant for 


the production of a series of tank units, of high grade quality, 


machined true to within one-thousandth part of an inch, from which 
tanks of almost every size and shape, with flanges either inside or 
outside, may be constructed. Plates 2 ft. square and 2 ft. 6 in. 
square are used for the most part, and if the particular tank that it 
is desired to build cannot bs constructed of these alone, other plates 
of lesser dimensions are used to make up the difference. The 
flanges are machined right across,and the bolt holes are drilled 
from the solid at 6 in. centres. These plates are portable, easily 
handled by one person, and pack closely in cases for transit or ship- 
ment. Universal brackete for stay rods are provided, which may be 
attached wherever required. Outlet or inlet plates, 2 ft. square, 
are stocked, and these can be placed in апу convenient position. 
The plates being comparatively light, the shape true, and the size 
exact, the cost of erection is small, and the work can be carried out 
by any handy man without assistance. The joints are made with 

red lead putty, and when finished will be found drop dry 
and ready for immediate use. We understand that this new 
departure has already met with considerable success, as engineers 
are recognísing the cheapness and facility with which the tanks can 


be erected. Large quantities of plates are kept in stock, enabling 
tanks of almost any dimensions to be delivered immedlately. An 
interesting list with numerous illustrations has been issued, and we 
venture to believe that those having to do with electricity and 
traction station practioe would find а copy of service. 


Differential Hot-Wire Voltmeter.—The accompany- 
ing illustration shows the differential hot-wire voltmeter which has 
been introduced by Messrs, Johnson & Phillips, and is used chiefly 
for paralleling alternators. The instrument is equally suitable for 
use with direct and alternating currents of any frequency, and is 


J. & P. DirFERENTIAL HoT-WrRE VOLTMETER. 


fitted with two independent movements in one case, one above the 
other, and two scales on one dial. Thus the pointers are opposite 
one anotber and close together, while the instrument occupies no 
more space than a single voltmeter. 


Brush Contracts.—The following are among recent 
contracts placed with the Brush Electrical Engineering Co., Ltd. :— 
New Plymouth Council (New Zealand).—Complete town lighting installation. 


Richmond Main Sewerage Board.—Pumping installation. 
Paisley Tramways (per Mr. W. M. Murphy) —Four tramcar trucks. 


Motor-Driven Compressors.— Messrs, Reavel & Со, 
report that, owing to the success of their little motor driven central 
station compressors for cleaning purposes, and the large numbers 
they have made, they have been able to introduce improvements in 
manufacture which have reduced the cost, and they are now offering 
these machines at a considerable reduction iu price. For sub- 
station work also they have introduced a still smaller machine, 
which they have named the Simplex machine, and which is half the 
capacity of the Daplex. It is found to be amply large for sub- 
station work, and is, of course, less expensive than the Daplex. 16 
is made both portable and fixed, and, we understand, has already 
been successfully introduced into sub-stations. 


Dissolutions and Liquidations.—At a meeting of the 
Sir Hiram Maxim Electrical and Engineering Co., held at 
Gillingham Street, S. W., on October 31st, voluntary liquidation was 
resolved upon, with Mr. A. Hardie, Wynstay, Cyprus Road, Finchley, 
N., аз liquidator. 

Messrs. W. C. Bersey and C. M. Tarrell (Borsey & Turrell, con- 
salting engineers, Dacre House, Arundel Street, Strand) have dis- 
solved partnership. Mr. Tarrell will attend to debts, and will 
carry on the business. 


Book Notices. A Pocket-book of Electrical Rules and 
Tables for the use of Electricians and Engineers" By J. Munroand 
Andrew Jamieson. 17th edition. London: Ohas. Griffin and 
Co. 8a. 6d. | 

“The Practical Engineer Pocket Book for 1905," and The 
Practical Engineer Electrical Pocket Book for 1905." Manchester: 
Technical Publishing Co. 1e. net each. 

“Fowlers Electrical Engineers’ Year Book and Directory of 
Light, Power, and Traction Stations, 1905." Manchester: Scientific 
Publishing Co. Is. 6d. net. 

" The Caltivation and Preparation of Para Rubber.” By W. Н. 
Johnson, F.L.8. London: Crosby Lockwood & Son. 7s. 6d. net. 

"Private House Electric Lighting.” By Frederic Н. Taylor. 
London: Percival Marshall & Co. 15s. net. 

"Blackie's Handy Book of Logarithms.” London: Blackie 
and Son. = 

“ Australian Mining and Metallurgy." By Donald Clark. Mel- 
bourne, Sydney, and Perth: Oritchley Parker. London: Jfining 
Journal, 46, Queen Victoria Street, B C. 218. 

Die Elektrischen Anlagen der Schweiz. Vol. 1. Die Elektrisch 
Betriebenen Strassen-, Neben-, Berg- und Volibahnen der Schweis.” 
By Siegfried Herzog. Zurich: Albert Raustein. M. 18. 

“ Proceedings of the Physical Society of London.” Vol. XIX., 
Part III. October, 1904. London: Taylor & Francis. 

“Electricity in Mining.” Nos. 1,129, 1,130, 1,137 and 1,138. 
Excerpta from the Transactions of the Institution of Mining Engi- 
neers. Newcastle-on-Tyne: The Secretary, the Institution of 
Mining Engineers, 
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St. Louis Awards.—Messrs, Crompton & Co., Ltd., 
have been awarded a gold medal for their exhibit of electrical 
measuring instruments; Messrs. Sherard Cowper-Coles & Co., Ltd., 
have received two gold medals for their exhibit. at the St. Louis 
Exhibition, one for electro-chemistry, and the other for metallurgy. 
Messrs. Kelvin & James White, Ltd., have been awarded a gold 
medal for the various electrical measuring instruments, both for 
switchboard, test room, and laboratory use, exhibited by them in the 
British Section. Mesers. Everett, Edgcumbe & Co., of Great Saffroa 
Hill, E.C., have been awarded a gold medal for their exhibit. 
Mr. R. W. Paul, of London, has also been awarded a gold medal in 
Class 71 (electrical instruments). A gold medal bas also been 
awarded to the Synchronome Co. for the Hope-Jones system of 
electric clocks. We shall give a full list of the British awards in 
our next issue. 


Trade Announcements. — The Standard Metal 
Engraving Co., of 93 and 94, Chancery Lane, W.C., are manufac- 
turing a new etyle of engraved metal name-plate, which is specially 
adaptable for electrical egineering purposes, such as switchboards, 
dynamos, &c. 

Messrs. Barry, Head & Oo., of 26, Lombard Street, E. C., have 
vg appointed sole London agents to the Denby Iron and Coal Co., 

td. ` 

The Rhodes Electrical Manufacturing Co., Ltd., inform us that 
they have appointed Mr. Vincent E. Walters, of 45, Newhall Street, 
Birmingham, as their sole agent for Birmingham and district. 


Catalogues and Lists.— TR Егкетнтсат, Co., LYD., 
of 121—125, Charing Cross Road, W.C., have sent us leaflets No. 93, 
relating to their hand-drilling machines for direct, alternating and 
polyphase currents; No. 97, relating to their Е.С. contact clocks for 
operating two-rate meters of any make; and No. 93, of their small 
motors for driving sewing machines on D.C. or А.С. circuits. 

We have received from MR. J. F. Surrn, of 84, Floyer Road, 
Small Heath, Birmingham, booklets dealing with his patent conduit 
for electric tramways, and his patent system of electrical fittings, 
for dispensing witb much of the wiring to switches. 

An interesting catalogue of “ Ever Ready” electric epecialities 
has come to hand from the AMERICAN ELECTRICAL NOVELTY AND 
MANUFACTURING Co., Lrp., of Charing Cross Road, W.C. A variety 
of carriage, cycle, dental, medical, photographic, reading and other 
portable lamps are shown and priced. 

List No. 176 issued by the British THomson-Hovuston Co., LTD., 
particularises their continuous-current series-multiple lamps. An 
index to pamphlets issued to October, 1904, has also been 
published. 

Мв. ALnERT C. Hanns, of 30, Snow Hill, E.C., has just issued a 
52-page list, giving various designs of electroliers, wall brackets, 
table and floor lamps, which are supplied by him in polished brass, 
hand-wrought finished in antique copper, or brass, or oxidised 
silver. Prices are given in all cases. Some outside lighting 
brackets, billiard pendants, also a variety of silk and glass shades 
are shown. 

Bulletin No. 8 of the Ввовн ELNOTRIOAL ENGINEERING Co., LTD., 
gives a large quantity of data—deacriptive and tabulated—relating 
to the Brush open E.O.G. direct-current generators, and the semi- 
enclosed E.G. direct-current generators. The speeds and outputs, 
prices, weights, code-words, and various other particulars are well 
set out for easy reference. Some excellent views of the generators 
are given in Brush bulletin style. 

Мкззвв. CROMPTON & Co., Lrp., of Salisbury House, London 
Wall, E.C., have sent us an advance proof of their forthcoming 
pamphlet, describing the construction of their new types of moving 
coil instruments, which can be easily verified and adjusted by the 
user; we shall refer to this more fully in a later issue. 


We have before us а new catalogue (No. 133) of electrical testing. 


instruments which has been issued by MR. Ковивт W. PauL, of 
68, High Holborn, W.C. It gives particulars and many views of 
new patterns of instruments which have been introduced by Mr. 
Paul, including single-pivot milli-voltmeters, direct reading insula- 
tion meters, improved mains testing set, high insulation testing 
switches, micro-galvanometers, and Callender’s cable calculator. 
This circular is supplementary to Catalogue E 17 which was 
previously in the hands of the trade. 

An illustrated catalogue of steel wire brushes has come to hand 
from the NEw ANGLO-AMEBICAN MacHINE Ввовн STNDTOATR, 31, 


Wool Exchange, E. C.; also a leaflet showing some new models of 


brooms for engineers and brass and iron founders. The company 
has а new catalogue of tube brushes for water-tube boilers now in 
the Press. 


LIGHTING AND POWER NOTES. 


Altrincham.—The U.D.C., which has under considera- 
tion a proposal to purchase the Altrincham Gas Co.’s undertaking, at 
a cost of £205,000, has passed a resolution in favour of asking.the 
Altrincham Electric Supply Co. on what terms it would be dis- 
posed to sell its concern to the Council. 


Aston.—A summons was issued by the Corporation 
against а consumer recently for non-payment of kis account for 
€3 2s. The town clerk stated that the difficulty had arisen from 
the fact that the figures registered by the meter ought to have been 
multiplied by four, and it was to be regretted that the department 
did not inform consumers of this when taking up a supply. To 
meet the difliculty, a reduction on accounts of 25 per cent. was made. 
The defendant was ordered to pay £1 16s. 6d. 


Australia.—The Ausiralian Mining Standard states 
that the official starting of the electric plant recently in- 
stalled at the Cathcart Proprietary Gold Mines, Dennicull 
Creek, Victoria, took place in September last. While there 
are several mining companies in Victoria which partially 
employ electric power for hoisting, hauling and lighting, the 
Cathcart Co. is the first to adopt electric motive power for all 
mining operations. The plant installed inclades return tube, dry 
back Otis boilers, working at a pressure of 130 Ibs. per sq. in., and a 
Belliss vertical enclosed compound condensing engine of 170 B.H P, 
directly coupled to а Ganz three-phase generator. : 

The plant is designed to do the work of winding, pumpipg, 
puddling, and lighting, and for the former a double-drum winding 
machine of special design, geared to an electric motor, has been 
installed. This machine has an average lifting capacity of 800 tons 
in 24 hours. The pumping plant includes a vertical triplex plunger 
pump by the Austral Otis Co., of 30,000 gallons per hour capacity, 
against a head of 215 ft. The pump will run at & constant speed, 
and if the quantity of water to be lifted is less than 30,000 gallons 
per hour, one or two pluugers will be thrown out of action. For 
driving the puddlers a three-phase motor is provided, this being the 
first mine in Victoria to adopt electric driving for that purpose. 
The contractors for the above plant are the Austral Otis Engineering 
Co., Ltd., South Melbourne. The condensing plant consists of a 
Nicholas patent corrugated surface condenser of the latest pattern, 
aud was supplied by a Melbourne firm. 

Mr. Edward Noyes, of Messrs. Noyes Bros., electrical cngineers, 
was examined recently by the South Australian Royal Commission 
respecting the electrical equipment of the Islington Railway worke 
shops. The scheme, he stated, would embrace boilers, generating 
plant, switchboard, cranes, motors for driving machines, installation, 
and power house. In answer to questions, he sgid that from 
observations an electrical drive would probably pay interest on 
capital outlay, and sufficient extra to wipe out the cost of the 
plant in abont 10 years. It would mean a big expenditure at the 
start. Thirty-six motors, 13 crane equipments, and three sets of 
boilers were required at the works. The present system involved 
losses in connection with belting and shafting of upwards of 20 
per cent, Я 

Буүрхвү.--Тһе E. L. Committee of the City Council has decided 
to recommend the borrowing of an additional £250,000 to complete 
the electricity scheme. The Council has also decided to light the 
Qaeen Victoria Marketa by electricity, at a cost of £900. 


Barton.—The Lancashire Electricity Supply Co. has 
informed the R.D.C. that it intends to apply to the B. of T. for 
а prov. order to supply energy for motive purposes throughout the 
Council’s area. 


Bedwellty.—The B. of G. has resolved to install the 
electric light at the workhouse at an estimated cost of £2,000, and 
Messrs. H. Lewis & Fletcher, of Cardiff, have been appointed соп: 
sulting engineers. 


Belfast.—The recommendation of the joint meeting of 
the Gas, Electric and Tramways Committees, relative to the 
transfer of the electric lighting undertaking from the Gas and 
Electric to the Tramways Committee, has been approved by 
the Т.С. 


Bootle.—At the local Police Court last week, two boys 
were summoued for damaging an electric fuse box, belonging to the 
Bootle Corporation. It was stated that on October 7th, about the 
middle of the day, the defendants were seen to put a wire into a 
fuse-box, the effect of which was a total derangement of the elec- 
trical apparatus of the borough, and at several large works 
where the electric light was in use much inconvenience was 
experienced. One of the defendants said he put the wire into the 
box in order to get an electric shock. The chairman said the boys 
had indulged in a very dangerous practice, and ordered them to pay 
the cost of the summons. 


Brentwood.— The U. D.C. has decided not to offer any 
opposition to private companies seeking powers to supply electricity 
in the town. 


Burgess Hill.—In response to inquiries from the B. of T., 
the U.D.C. has replied with reference to the E L. order of 1901 
that it has formulated a scheme and obtained tenders for the works, 
but in consequence of the large amount of capital expenditure 
involved and the present state of the money market, no further 
progress has been made, and it has asked the B. of T. to allow the 
order to remain in force. 


Cardiff, —Ор the representation of the electrical engineer, 
the Lighting Committee has resolved to ask the Council to sanction 
ап application to the L.G.B. for power to borrow £87,000 for 
further extensions. Mr. A. Ellis stated that it had been necessary 
to issue a notice that fresh consumers could not be connected, and 
that the additional orders for next year totalled an equivalent of 
46,000 lamps. ; 


Castleford.—The U.D.C. has resolved to apply for an 


extension of time for carrying out the E. L. order. 


cheltenham.— Mr. James Swinburne, of London, who 
was called in by the Corporation to report on the working of the 
electrical undertaking, has forwarded his report. He points out 
that Cheltenbam is spread over a large area in proportion to ite 
population, and that private houses in their own grounds, although 
most profitable customers, are spread over a large area. The public 
street lighting is also carried out in a more elaborate way than 
usual 
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‚ Dealing in the first place with the accounts, he finds that depre- 
ciation should be charged in the case of a municipal undertaking, 
bat that, other things beinp equal, it should be less than a private 
concern’s depreciation by the amount of the repayment. In 
practice, the case is much more complicated by the borrowing of 
more money before the original loan is paid off, for necessary 
extensions of plant, &:. The obvious way of keeping matters 
straight, he thinks, is to pay off the first loan when taking up the 
second. But this method is not adopted, and so the capital accounts 
become a tangle of loans redeemable at different dates, at all sorts 
of rates of interest, and having no traceable relation to the plant 
actually in existence. At Oheltenham, plant has been discarded, 
although sinking fund is still being paid in respect of it. He 
makes the following suggestions аз to the accounts:—(1) That the 
interest and sinking fund should be charged as usual; (2) that a 
depreciation and antiquation fund on the present value of the 
plant, &c., be charged at a percentage rate that would be charged in 
private concerns, less the percentage rate for the ‘sinking fund, 
repairs, and other maintenance charges to come out of this fund; 
(3) that a rent should be charged for the works, such as the Council 
would have obtained had they Jet the ground ; (4) properly speaking, 
the works should be charged with the same rates as they would 
have paid had they been a private concern. 

As regards distribution, the main cause of the present position of 
the undertaking is, that it has been managed too much with a view 
to a rosy future rather than a matter of fact present. As an instance, 
he says, the supply of energy was commenced about May, 1895, from 
works costing £16,800, but in July of the same year it was decided 
to apply for а loan of £10,000 for extension, and in February of the 
following year for a further loan of £15,000. It would have been 
prudent to have accepted the view expressed in Mr. Hall’s report 
until there were distinct indications that the undertaking would 
pay. Mains have been extended in a way which pointed to a 
complete absence of consideration of their probab!e revenue. 
Expensive outlying consumers appear to have obtained the light 
on the same terms as those in the compulsory area. This must have 
been a source of loss. The result is that the system of mains in 
Cheltenham is a sort of skeleton with very little on it. 

Dealing with the public lighting, he points out that the 37 
arc lamps in 1898 have been increased to 388 in the present year, 
and it appears to him that & town of 50,000 inhabitants can hardly 
afford to spend the £6,698 allocated to public lighting in the 
accounts of 1903.4, to say nothing of the larger sum of £8,610 
necessary to make the undertaking pay expenses. From an engi- 
neering point of view, the arclighting is carried on satisfactorily. 

The price charged for energy supplied to the tramway (a private 
undertaking) is too low, and might be raised without approaching 
too nearly the cost of generating by the tramway company them- 
selves. Apart from the question of policy in the rapid extension 
of mains, sub-stations to deal with a much larger future con- 
sumption, and the arc lighting, the engineering has been carried 
out well, and certain plant has been discarded for adequate 
reasons. | | 

In reference to the future, he suggests that a system of 
energetic house-to-house canvass for customers be put in hand, and 
particularly in the streets which already have maios. As to street 
lighting, he recommends that Nernst lamps be put on the 
present arc lamp standards. 


Chertsey.—The U.D.C. has decided to withdraw its 
opposition to the application of the Woking Electric Supply Co. 
for an extension of its area, во as to include Chertsey in the area 
of supply. At the same time the Council will oppose other schemes 
for E. L. in the district at the expense of tte company. 

The B. of T. has informed the Council that the Staines and 
Egham E.L. order has heen revoked. 


Christchurch, N.Z.—We have received from Mr. 
Lawrence Birks, the city electrical engineer, the results for the 
first financial year's working (eight months only) ended March 31st 
last, and also the resulta for the 12 complete months’ running, the 
works being inaugurated on August lat, 1903 :— 

8 months, 12 months. 


Revenue, practically all from private supply T £945 £2,196 
Total working costs. m d v» s oe £565 5983 
Depreciation ee ee ee oe ee oe ee £485 — 
Interest ee @e oe ee oe ee ae £817 TIT 
Deficit .. - vs em is so re ix £895 — 
Total working costs per unit Vs T - - Bild. 2˙24d. 
Average prioe obtained per unit s T ee 575d. 518d. 
Number of units sold РТА еъ P oo & 39,428 99,936 
Maximum load recorded. ee ee oe es 92 KW, — 
Total capital expended ee £12,149 — 


Tbe prices charged previous to July last were 10d. to 5d. per 
unit for lighting, and 3d. to 14. for power, but these have since 
been reduced. The total number of consumers connected up to 
August last amounted to 113. There is no public lighting. The 
plant is worked in conjunction with a refuse destructor, and has a 
capacity of 200 Kw., and the maximum load so far recorded is 
104 Kw.; a third generating set is to be put down. 


Colchester.—AÀ L. G. B. inquiry was held recently into 
the Corporation’s application for a loan of £16,500 for E.L. pur- 
poses, viz., the provision of two 550-н.р. engines, dynamos, boilers, 
and the necessary piping, and condensing and water-softening 
plant. There was no opposition. 


Dablin.—At a meeting of the City Council on 7th inst., 
the following communication from Mr. Robert Hammond, on the 
subject of supervising the working of the electrical ‘undertaking, 
was considered :— | 


" Gentlemen,—1. I understand that my letter of August 25th 
last, reporting the result of my 12 months’ supervision and making 
an offer in reference to further supervision of the working of the 
electrical undertaking of the city, will be considered at the meet- 
ing of the City Council on Monday next. 

“2. In the course of the recent Local Government Board inquiry, 
I gathered that my offers to supervise the working of the under- 
taking were much misunderstood, and I therefore take the oppor- 
tunity of making matters somewhat clearer. 

"9. It is well known to the members of the Municipal Council 
that from the inception of the undertaking, up to the present time, 
my scheme has been subjected to a large amount of adverse 
criticism. 

“4. It has been stated over and over again that the estimates 
made by me of the probable financial results of my original scheme 
contained in my report of December 7th, 1899, are unreliable and 
far too optimistic. 

* 5. Under these circumstances it seemed to me proper, in turning 


the concern over to the Corporation, to offer to guarantee to tho 


Corporation the results set forth in my original report. 

46. The figure which has been most frequently assailed is my 
estimate, that the cost of generating and delivering electrical 
energy in Dublin, exclusive of capital charges, would not exceed 
14d. per unit. 

“7. This figure having been derided, I made the offer in my 
letter of August 25th, which offer I now repeat, to enter into an 
arrangement with the Municipal Council for the supervision of the 
working of the undertaking during a period of seven years, guaran- 
teeing the cost of 14d. per unit, my remuneration for my super- 
vision and for my guarantee being the difference between 14d. per 
unit and the lowest figure at which I may be able to generate and 
distribute. 

"8. In view of my evidence at the recent Local Government 
Board inquiry, in reference to decreased costs, consequent upon the 
continued great progress of the new system, I am willing to make 
my offer even more favourable. I stated before the inspector that 
I estimated that an increased output of 320,000 units beyond the 
output named in my origina] report could be generated and diatri- 
buted at 144, per unit, and an increase of 880,000 units at 1d. per 
unit. 

“9. Under these circumstances I beg to express my willingness, 
in the event of the Corporation giving me the supervision of the 
undertaking for seven years, to guarantee the Corporation the lower 
prices named in my evidence. 

* 10. I desire the special attention of the members of the Council 
to the fact that my proposal] is to charge the Corporation not for 
units generated, but for units actually delivered to the consumers, 
and to the public lighting circuits, and that when the output had 
reached 3,520,000 units the costs to the Corporation of generation 
and distribution would be as follows :— 


Output рег my original report, which included the Units. 
consumption by 500 public lamps T T „ 2,645,000 at 14d. 
Output per my recent evidence . г . 8880, 000 at Id. 
Total output . 8,525,000 


Average cost, 1°375d. per unit. 


“11. The members of the Municipal Council are, however, aware 
that, as an alternative proposition, I offered in my letter of August 
25th last, to take over the working of the electricity undertaking 
for a period of not less than fourteen years, on the basis of my 
relieving the Corporation of all responsibility for the capital charges 
during that period. 

12. At the recent inquiry the opponents of the Corporation 
undertaking urged that some years would elapse before the profits 
would be sufficient to pay the capital charges upon the capital out- 
lay. Under my proposition the city would be entirely relieved 
from the payment of those capital charges during the heavier repay- 
ment period. 

“13, І need hardly remind you that if the business be not 
во successful as I anticipate it will be, my offer would mean a heavy 
financial loss to me, while the Corporation would not only avoid 
this loss but would also benefit by the fact that the loan is based 
upon the instalment plan under which the rates of repayments of 
capital decrease each year. I may point out that on the original 
loan the first year’s instalments amount to about £6 7s. per cent., 
the fourteenth year's instalments to about £5 1s. per cent., the 
twenty-firet to about £4 78. per cent., and the thirty-fifth to about 
£2 198. per cent. : 

" 14. With regard to the rates of charge to consumers, I should, 
of course, be prepared to agree that in no case should the present 
rates be increased, and, indeed, I should go further and ask for the 
power of lowering the rates. My experience convinces me that low 
rates are essential to the development of an electricity undertaking 
оп sound and profitable lines. 

“15. An objection has been urged that the City of Dublin should 
not part with its undertaking, and I desire to state that I entirely 
agree with those who hold that opinion, though, in view of the 
hostile criticism which appears to be as virulent to-day asit was 
five years ago, I think it my duty to give а substantial proof to the 
Municipal Council that the optimism, for which I have been 
blamed, has а solid business foundation, while at the same time I 
may add that my offer is the outcome of my confidence in the 
fioancial prospects of the undertaking. 

* 16. In reply to those who have derided my offers as being such 
аз should not have been made by an advocate of municipal owner- 
ship, I beg to say that it is not my proposition that the Corporation 
of Dublin should part with their property, which I feel certain will 
prove most profitable to the city, but simply that they should place 
in my hands the responsibility of working the tundertakingi for a 
limited number of years, : 
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“17, At the recent Local Government Board inquiry 16 was 
suggested that under this arrangement the plant would be handed 
back to the Corporation in the form of ‘scrap,’ and as ап answer to 
this criticism, I desire to state that a guarantee would be given that 
the plant would be properly maintained during the whole period, 
as, indeed, it must necessarily be maintained in order to afford the 
efficient and continuous supply of electrical energy required by the 
Board of Trade regulations under which the undertaking is worked. 
A guarantee would also be given that the plant would be handed 
back to the Corporation in proper working order. 

“18, If the Municipal Council prefer that the arrangement should 
be for 21 years, I should be equally agreeable. 

“19, It bas been pointed out that such an arrangement would 
take away from the Municipal Council for some years all chance of 
giving the ratepayers the benefit of any profita that migbt arise 
from the working of the electrical undertaking. On this point I 
desire to state that if the Municipal Council decide to consider my 
offer favourably I shall be willing to amend it to the extent of 
giving the Corporation half the profits after а payment of a fair fee 
to oover supervision, guarantee, &c. 

" 20. In the event of either of my offers being accepted, I should 
be prepared to deposit in the hands of tbe Corporation securities of 
& reasonable amount, which would be subject to forfeit in the event 
of the gnarantees not being fulfilled. 

21. May I point out that the favourable consideration of my 
offers would in no way interfere with my responsibilities and duties 
as consulting engineer to the Corporation 

** 22. In conclusion, I may add that if after consideration of my 
offers the Municipal Council decide that the citizens msy well take 
the risk of the future profitable working of the undertaking, such 
decision will give me great satisfaction, and it will be my endeavour, 
as long as I am honoured with the continued confidence of the Cor- 
poration, to do my work in such à manner as will prove of the 
greatest benefit to the city. 

"І am, yours faithfully, 
“ ROBERT HAMMOND.” 

Ultimately, it was resolved to refer the consideration of the 
matter to a committee of the whole house. 


Ealing.—A  L.G.B. inquiry was held recently with 
respect to an application by the T.C. for sanction to а proposed 
loan of £20,000—£11,000 for additions to the electric lighting 
plant, and £9,000 for mains. 


Edmonton. — The District Council had before it on 
Tuesday last offers from the following firms for the execution and 
maintenance of electricity works under the Council’s provisional order: 
North Metropolitan Electric Power Supply Oo., Ltd., Foote & Milne, 
Ltd, Westminster, the Industrial Engineering Co. Newton 
Ironworks, neat Hyde, and the National Electric Construction Co., 
Ltd. Tbe first-named company's proposals were based upon а 
scheme under which it wonld provide all the capital to be expended 
on the undertaking, and work it, and refund the costs incurred 
by the Council in obtaining the order and the consulting engineer’s 
fees amounting, to date, to £2,800. The company did not pro- 
pose to provide a separate generating station, but would give a supply 

m one of its existing power stations. It would agree tothe under- 
taking being purchased at the expiration of 26 years, or any sub- 
sequent period of seven years at a valuation. At the end of 26 
years it was proposed to divide the net profits equally with the 
Council, after it had had 5 per cent. upon the whole of the capital 
involved. The offers from the other three firms were based upon 
a scheme under which the Council would provide the capital to be 
expended. Foote & Milne, Ltd., and the National Construction Co. 
were each willing to maintain the undertaking for 26 years. They 
were prepared to bave the agreement determined at the expiration of 
15 years without the payment of compensation. The Industrial 
Engineering Co. was prepared to maintain the undertsking for 
five years, the agreement to be determined at any time within that 
period upon the payment of such a sum as would bring up the 
profits to an amount equal to 3 per cent. per annum over and above 
the sinking fund and interest paid to the Council. After some dis- 
cussion, the Council agreed to hold a special meeting to consider 
whether one of the tenders should be accepted, or whether a muni- 
cipal undertaking should be established. 


Egypt.—The Société Electrique de la Basse Egypte is in 
negotiation with the Prieons Department for the installation of 
electric light in Tautah prison. 

The town ef Suez was recently ligbted with electricity for the 
first time. Port Tewfik will be similarly lighted shortly. 


Gillingham. — The T.C. has agreed with Messrs. 


Witting, Eborall & Oo., Ltd., regarding the supply of motors to 
consumers on hire. 


Hipperholme.—The U.D.C. has decided to apply for а 
prov. order for E.L. 


India.—A second application has been made to utilise the 
Naini Tal lake water for generating electricity for Naini Tal, but 
says Indian Engineering, the circumstances of a hydro-electric pro- 
ject for this hill station were gone into in detail quite recently, and 
the scheme was not considered practicable owing to the heavy cost 
мру would be entailed, and the many unfavourable local circum- 
stances. 


Jamaica.—The Portland Parochial Board bas agreed to 
the terms of the E.L. licensees for lighting the streets of Port 
Antonio. Fifty lights are to be erected, and the company is to 
receive £4 15s. per annum for each for all-night service, and £3 5s. 
for half-night service, and is to install and maintain the same at 
its own expense, - 
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Kent Electric Power Co.—The Sevenoaks U. D. O. has 
consented to aix months’ extension of time for making the deposit 
in relation to the transfer of the E.L. order, 1908. The Sitting- 
bourne U.D.C. bas declined to give consent to a similar application 
by the eame company. 


Knutsford.—The U. D.C. bas definitely decided to offer 
its E.L. order for sale, and negotiations are proceeding with a 
Haslingden firm with this object in view. 


Lancashire Electric Power Co.—This company has 
given notice of, and has applied for tbe sanction of the B. of T. to, 
the breaking up of roads for laying mains, &c, in Radoliffe, Rams- 
bottom, Kearsley, Little Lever, Farnworth, Hindley, and Abram. 


Little Lever.—The London Gazetle of November 4th 


contains notice of the U. D.C. s intended application for a prov. 
order. 


Llangollen.—The underteking of the Llangollen and 
District Electric Light and Power Co. was inaugurated on the 
4th inst. A banquet was subsequently held at the Royal Hotel in 
commemoration of this event. 


London.—ISLINCTON.— The B. C., after considering ап 
application by the Underground Electric Railways Co., Ltd., for a 
supply of energy for lighting stations within the district, has 
decided to offer a supply at its lowest rate already authorised for 
power purposes— i e., 14d. per unit, where it can be taken from the 


.existing mains. The company guarantees a load factor of 23 hours 


per day all the year round. 

Ciry.— Tbe Streets Committee is to consider and rt upon а 
letter from the Charing Oross and Strand Electricity Supply Cor- 
poration, Ltd., asking for the consent of the civic authority to a 
change of pressure from 100 volts to 200 volts in the parts of the 
western area of the City where a supply of 100 volts is now being 
given. 

FiNsSBURY.— The town clerk bas been instructed by the B.C. to 
ask the County of London Electric Supply Co. to abolish the charge 
for meter rents. | 

MARBYLEBONE.—The Electric Supply Committee of the B.C. 
reported, on Tuesday, having agreed to the terms of tbe conditions 
upon which the L. С.С. is prepared to consent to a proposed change 
of pressure. 

SovTHWARK.—The Metropolitan Borough has given notice that 
the Committee of the Privy Counoil, under the London Government 
Act, 1899, bas settled a scheme with reference to the Newington 
electric lighting undertaking, which provides, inter alia, that the 
expenses of, and the receipts from, that undertaking sball be divided 
among the several parishes in the Lorough in proportion to their 
rateable value. Copies of this scheme may be inspected and 
obtained at the office of the town clerk. 


Lytham.—The U.D.C. has appointed a special Com- 
mittee to consider the offer of St. Anne's U.D.O. to supply energy 
in bulk, and also the terms offered by a syndicate who propose to 
apply for a prov. order for E.L. in the Council's district. 


Plymouth.—The T.C. has received from the L.G.B. 
sanction to raise a loan of £20,000 for E. L. purposes. 


Runcorn.—The U.D.C. has sealed an agreement with 
the Mersey Electric Supply Co. transferring to the latter its E.L. 
prov. order obtained in 1899. 


Spalding.—The U.D.C. has resolved to apply to the 
B. of Т. for a prov. order for E. L., the area of proposed supply in- 
cluding the principal streets of the town. 


Stoke-on-Trent.— On the 31st ult. tbe formal opening 
of the new electricity and destructor works took place, the Lady 
Mayoress performing the ceremony. The Corporation proposes to 
supply energy for private lighting and power purposes only. A site 
of 6,121 aq. yds. bas been utilised for the erection of the buildings, 
which are designed so as to form two separate undertakings. The 
main plant consists of two 150. Kw. sets. The engines are of Messrs. 
Willans’ enclosed high-speed compound type, direct-coupled to 
multipolar p.c. generators of 300 amperesat 500 volts. The battery 
room contains 242 Tudor cells, with a maximum capacity of 350 
ampere-hours. About 6 miles of mains have been laid, wooden 
troughing being used. The refuse destructor consists of two cells, 
with a total capacity of about 60 tons per day. A special offal- 
charging hopper and hearth is installed, and provision is made for 
cremating diseased animals, and a clinker conveyor has also been 
erected. The distribution of electricity is on the threo-wire system, 
240 volts between outers The cost of the whole scheme is about 
£30,640—£17,840 for the electricity works, and £12,800 for the 
destructor. The buildings were designed, and the building work 
and erection of the destructor was carried out by the borough 
surveyor, and the electrical portion of the work under Mr. P. J. 8. 
Tiddeman, the Council's electrical engineer. 


Stockton.—The Corporation E.L. mains are to be 
extended to Hartburn. 


Surbiton.—The London Gazette for November 8th con- 
tains notice of the application of the U.D.C. for a prov. order. 


Willesden.—Mains extensions at an estimated cost of 
£815 are to be carried out by the U.D.C. 


Windsor.—Messrs. Foote & Milne, Ltd., of 66, Victoria 
Street, 8. W., have informed the R.D.O. that they intend to apply 
for a prov. order for E. C. at Sunninghill and Sunningdale. 
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TRAMWAY AND RAILWAY NOTES. 


Blackburn.—The financial statement for the six months 
ended September 30th shows a net profit on the working of the 
Corporation tramways of £230, compared with a loss of £681 in the 
corresponding period of 1903. The total receipts from all sources 
was £27,661, equal to 12:34d. per car-mile. The expenditure 
totalled £16,693, equal to 7:44d. per car-mile. From the gross 
balance of £10,968, was paid £3,040 instalment of loans, £3,204 to 
sinking fund, and £4,494 interest on loans. The traffic receipts 
worked out at an average of 11:85d. per car-mile. 


Chatham and Rochester. — The connection of the 
Chatham and District Light Railway with electric tramways of 
the city of Rochester is now nearly complete. The janetion will 
be at the Military Road, Chatham, and the end of the New Road, 
the tramlines passing on through a long avenue of trees into the 
y: Каш contract is being carried out by Messrs. Dick, Kerr 
an j 


Dudley.— Further correspondence has now taken place 
between the B.E.T. Oo. and the Dudley Corporation in reference to 
the proposed purchase by the Corporation of the tramways within 
the borough. N) settlement, however, as regards the price has been 
arrived at, nor is there likely to be a settlement, hence the Tram- 
ways Committee recommended the Council to make application to 
the Board of Trade to appoint &n arbitrator as provided for in the 
draft agreement. Ву that agreement made in 1889, the Corporation 
were to purchase the lines from the B E. T. Co., and then lease them 
to that company for а term of 21 years. The purchase was to take 
effect and the lease was to be dated from August, 1903. Bot 
although the outlines of the agreement were most amicably settled, 
the details have been found most difficult of adjustment. Fortu- 
nately, however, the terms of the agreement. provided against such 
a difficulty, and the parties are thereby entitled to call upon the 
Board of Trade to appoint a referee. 


Etectric Trains v. Trams.— The popularity of the elec- 
tric trains is becoming more pronounced as the system is elabo- 
rated. This applies to the new electric railways both at Southport 
aud Newcastle. In regard to Newcastle, the competition is having 
a serious effect on the Newcastle Oorporat:on tramways, for, despite 
the number of extra routes opened, the receipts only average 9 
pound or two more than a year ago, while last week there was a 
decrease of £100. Ол the route from Birkdale to Southport and 
vice versá the Lancashire and Yorkshire Blectric Railway is proving 
a severe competitor to the Southport Tramways Co. The journey 
is accomplished so much quicker on the railway tbat many pas- 
sengers are induced to go by train, even though they may have to 
wait a few minutes before leaving the station. 


London.—The application proposed to be made to Par- 
liament by tbe L. C. OC. in the next session relates to powers to con- 
struct a short length of tramway in Norwood, to connect with the 
Croydon tramways; tramways over Blackfriars Bridge and along 
the Victoria Embankment to Waterloo Bridge; aud power to use 
eO traction on the authorised tramways over the new Vauxhall 

ridge. ; 


The L. O. O. on Tuesday sanctioned an expenditure of £1,000 for 


the purchase, for the Tramways department, of a covered breakdown 


motor van, and a motor-car for the chief officer and his principal 
assistants. , 


Manchester District.—Application is to be made by the 
Gorton District Council for a provisional order for the construction 
of а line of tramways from the Plongh Hotel, Hyde Road, along 


Wellington Street, and Gorton Laue, and another from the 


Canal Bridge, Hyde Road, along Reddish Lane, to join the 
Stockport system. The lines will be carried to the boundary of 
Gorton township in each case. Delay in the construction of tram- 
ways in Sale, forming part of the Manchester and Altrincham new 
route, is occasioned by the necessity of widening Oro:sford Bridge, 
over the River Mersey, which divides the counties of Lancaster and 
Chester. This road is the main artery of communication between 
the two counties south of Manchester, and the vehicular traffic 
over it is very great. The Lancashire County Council is being 
memorialised to undertake the widening of the bridge in the publio 
interest. 


New York Subway. — А New York correspondent 
writes :—'' The New York subway was officially opened ou Thursday, 
October 27th, by Mayor G. B. McClellan, who, after a brief cere- 
mony in the Ойу Hall, drove the first train from Brooklyn Bridge 
to Harlem in the scheduled time of 15 minutes. Between 2 p.m. 
and 7 fifteen thousand specially invited guests rode on the express 
and local trains, and at the later hour paying passengers were 
acce . Statistics show that 127,000 fares were paid between 
7 o'clock and midnight. In the Mayor's party were Bishop Greer, 
who offered a prayer for the success of the subway. Archbishop 
Farley, who pronounced а benediction; Mr. Alexander E. Orr, 
president of the Rapid Transit Commission ; Mr. August Belmont, 

resident of the Intertorough Rapid Transit Co.; the lessees of the 
Ine; Mr. John B. Macdonald, the contractor; Mr. J. B. Frank 
Hedley, manager of the I. R. T. Oo.; and many others representing 
official and engineering circles. The portion of the subway system 
opened extends from the City Hall, adjacent to Brooklyn Bridge to 
145th Street and Broadway. An extensioa from the main line 
from 103rd Street up Lennox Avenue is promised to be opened 
shortly, and in due time the lower part of the subway from City 
Fall to South Ferry will be in operation. The latter line will 


ultimately connect with Brooklyn by means of aitunneliunder the 
East River. The subway is being built at a cost of about $37,000,000. 
The money has been obtained by an issue of municipal bonds. The 
line has been leased to the Interborough Rapid Transit Co. fora 
period of 50 years. With the trains now running as many as 25,000 
passengers au hour can be handled, but when the fall number of 
cars is inetalled double this number can be carried. "This enterprise 
de beginning of a number of subway schemes that are under 
cussion.” 


Neweastle-upon-Tyne.—At a meeting of the City 
Council on the 3186 ult., the appended letter was read from Mr. 
A. E. Le Rossignol, the manager of the Corporation tramways :— 


8, Victoria Square, Newcastle-upon-Tyne, October 31st, 1904. 

To the Mayor, Aldermen and Council of Newcastle-upon-Tyne. 

Gentlemen,—At the meeting ‘of Council held on Wednesday last, the 26th 
day of October, a discussion arose upon the letter which I bad asked to be read, 
and in that discussion Alderman Newton is reported in the Press to have made 
the following statements :— 

1. Horses bad been 1 0 h and the Committee knew nothing about it. 

2. Motor-cars had been bought, also without authority. 

8. Cars were built, although they had an ample supply of cars, simply in order 
to give men in their employment permanent work. 

4. The inorease in Mr. Rossignol's salary was given under misi nforma- 
tion—-he might use а stronger word. 

' Regarding the first statement, on April 26th, 1901, the Committee by minute 
approved of the plans for the reconstruction of the sheds at Haymarket and 
Gosfortb, these plans showing stables, &c., for horses, and on April 26th 
instructed me to out the work. On May 8th, 1902, the Committee con- 
firmed the special minute of the Finance Sub-Committee of May 7th, 1902, 
senovoning the purchase of the first six horses of the stud, and avery horse 
sinoe purchased bas been passed in the ordinary way through the pay 
bill т ich comes before the Committee of which Alderman Newton is а 
member. 

On October 20th, 1902, the Committee, after a survey of the spot, ‘instructed 
the general manager to prepare and submit to them plans for stables at Byker 
with about four stalls and two loose boxes, a shed in which to keep the tower - 
repairing wagon and carts," and on November 6th, 1902, instructed me to pro- 
ceed with the work of construction. 

In July, 1908, I reported to the Committee and Council in my annual report 
that the Tramways Committee then had 15 horses and the necessary carts, vans, 
and did their own carting work. ч 

In face of this it is idle for Alderman Newton to assert the Committee“ 


. ignorance 


Asr 8 the second statement— that motor-cars had been bought, also with 
out authority, the minute of the Tramways Committee moeting of May 23nd 
1902, states :—*' It was y erg that the general manager should purchase а 
small motor-car, to be kept at the power station, in readiness for use of 
officials." 'This is the only motor-car the Committee possess, but one motor 
tower wagon has been bought by the Committee under their minute of June 

2 U e 

As regards the third statement—that “Cars were built although they had an 
ample supply of cars, simply in order to give men who were in their employ- 
ment permanens work,” the minute of the Tramways Committee meeting of 
July 10th, 1902, states: The general manager was instructed to submit designs 
of proposed new cars, and after the design had been approved, to get the 40 
additional cars built." Only 20 additional cars were built by me under this 
minute, and the Committee's minute of May 12th, 1904, instructs me to push on 
as quickly as possible for race week the construotion of the new cars then build- 
ing. All the сагв the Committee at present possess, and perhaps more, will be 
wanted to maintain a proper service next race week. | 

As regards the fourth statement—" The increase in Mr. Le Rossignol's salary 
was given under misinformation—he might use a stronger word," I can only 
refer to the Council proceedings of January 18th, 1904, and repeat what I stated . 
in my letter to the Council, that during 1908 I had the heavy work of 
designing and constructing All the extensions to the power station, pumping 
station, car works, car-sheds, and lines authorised by thc 1902 Act, thereby 
saving you £4,000, which the city would otherwise have had to pay in fees. 
For this service the Corporation unanimously granted me an increase of 
£100 a year in my salary, and I very naturally regarded this increase of 
salary as evidence of the cqnfidence the members of the Corporation had in 
me, and also as a tangible proof of the satisfaction which my work had given." 

The Council ought to remember that this increase was given after I had been 
four years in their service. . | 

I think the Counoil will agree that, as I cannot answer for myself in this 
chamber to Alderman Newton's inaccurate statements, it is only feir that 
this denial should have the same publicity as his accusation received.— Yours 


faithfull 
" (Bigned) А. E. LE RossiGNoL. 


Ald. Newton said he did not desire to modify anything he had 
said. On е contrary, he could amplify it very, very much, and 
introduce new material which would fortify the position he had 
taken up. 

Eventually the letter was referred to the Tramways Committee. 


Nottingham.— The Corporation tramways last year made 
а gross profit of £56,943 9s. 10d., and £13,000 has been granted in 
relief of the rates. 


Wolverhampton.—In the annual report of the Tram- 
ways Committee, it is stated that the operation of the Lorain 
surface-contact system during the last 12 months has been entirely 
satisfactory, and that it bas more than justified its excellent repu 
tation for ssfety and reliability. The maintenance coste are being 
reduced, and the Committee have reason to believe that the total 
working costs of the Wolverhampton Tramways for the present year 
will be considerably below the average of other towns where the 
overhead system is installed. The following is a statement showing 
the did ба &o., from April 1st to September 30th this year, as 


compared with the same period last year :— 
Paesengers Receipte 
Miles run. carried. Receipte. рет car-mile. 
1904 ee ee ee 878,152 8,740,722 £18,144 11°706d. 
1908 ee oo ce 265,904 2,860,904 £12,811 11:112d. 
Increase this year .. "112,948 1,879,818 £6,133 *594d. 


These figures the Committee state are very satisfactory, and show 
an increase of 594d. car-mile, and the mileage bas increased by 
112,248. It is also stated that there are now 20 miles of single- 
track open for service, as against 6j miles last year. Further, that 
the staff has increased from 90 to 149. The highest receipts taken 
ın one week were for the August holiday week this year, when they 
amounted to £1,003 19s. 74d., or 147d. рег car-mile. The total 
number of cars in stock is 30; 10 more being on order and about to 


be delivered. 
(Continued on page 791.) 
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c THEISTALYBRIDGE.!HYDE, MOSSLEY 
AND DUKINFIELD TRAMWAYS AND ELEC- 
TRICITY BOARD'S SCHEME. 


THE opening of the first section of this scheme was referred 
to in our issue of May 27th last, when a rough outline of 
the undertaking, and a plan of the area covered by. the 
eperations, were also given. 


‚ We then mentioned that as the outcome of a suggcation 


Fig. 1—Visw or GENERATING Station, STALYBBIDGR. 


by Alderman J. В. Norman, J.P., of Stalybridge, in 1897; 
а joint committee was formed to investigate the feasibility 
of a combined electric supply and tramways undertaking, 
and that Mr. Alfred Н. Gibbings was i pale ‘selected 
to report on, and eventually to carry through, as consulting 
engineer, the scheme which received Parliamentary sanction, 
under the Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and Electricity Board Act of 1901. 

The scheme which Mr. Gibbings commenced to design in 
January, 1902, had progressed sufficiently to allow of the 
first portion being put into operation in May, 1904, since 
which date the several other sections have been gradually 
completed. 

The area covered by the undertaking lies in the 
immediate neighbourhood of Manchester, and comprises 
some very important manufacturing interests, which even if 
not immediately responsive to the admittedly economic 
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Fia. 3.—PLAN or GENERATING STATION AND OaB-SHED, 
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driving, may well realise in the near-future, what many of 
their Continental rivals, with greater insigbt,. have com- 
prehended for several years past. | 

The tramways scheme also is likely to fulfil more functions 
than that of carrying the local resident to and from his 
work, when the true relation of suburban tramways to the 
great intercommunication problem is properly appreciated. 

The joint scheme, which may claim the honour of being the 
first of its kind in Great Britain, comprises a main high- 
tension generating station, supplying energy at a pressure of 
6,000 volts to four sub-stations located in the respective 
joint districts ; from the sub-stations 1,T. distribution for 


" centrifugal 
motor having a speed of 848 r.p.m. and а 12-in. 


light and power is effected on the three-wire system, and the 
tramway scheme, comprising some 21 miles of route, is 
supplied with energy. 

The main generating station is situated on the boundary 
of Stalybridge and Dukinfield, and in close proximity to the 
River Tame. It comprises an engine room 150 ft. long 
and 63 ft. wide, parallel with which is the boiler house. 
The end of these buildings fronts on to a main road, 
and presents a striking appearance architecturally ; the other 


end is of a temporary character to allow for extensions. 


Running parallel with the road at one side of the station 
is a large car depót, and immediately beside it a reservoir 
of ample area, which is utilised for water storage in con- 
nection with the station condensing plant, for which also 
the river can be drawn upon. 

The boiler-house plant at present consists of six Lancashire 
boilers, each 8 ft. 6 in. diameter and 30 ft. long, constructed 
for a working pressure of 180 lbs. per sq. in. These were 
supplied by Messrs. Tinker, Shenton & Co., Ltd., Hyde, and 
are provided with two sets of safety valves and other fittings 
of modern type. | | 

In rear of the boilers are arranged two fuel economisers 
of Messrs. · Goodbrand's make, containing 240 and 360 
tubes respectively, 9 ft. long and 4,°, in. diameter, and 
provided with scrapers operated by a 2-1.r. direct current 
motor. . | 

The arrangement of flues is such that the economisers can 
be run in series or parallel, or singly, and can be cut out of 


‘action in case of necessity. The main fluc leads to a circular 


brick chimney 225 ft. in height at the rear of the buildings. 
The main steam pipes: are arranged on a horizontal ring 


Fic. 2.—Vizw or Bus-STrATION, STALYBRIDGE. 


main system in the boiler house, provided with suitable water 
pockets, and connecting branches from the various boilers 
and tq the several generating units in the engine house. The 


_whole of the steam pipes are of steel, with wrought-iron 


flanges screwed and brazed on; the boiler branches being 
fitted with both non-return and stop valves, and the engine 
branches leading into steam separators in the engine room, 
from which the engine connections are taken. 

It will be noted that the firing floor (fig. 6) is divided off 
from the remainder of the boiler house and that the boilers 


. are hand-fired, fuel being tipped into the building from tke 


yard ; machine stoking is, however, arranged for the future. 


The present boiler house is sufficiently large to accommodate 


three more boilers when required. 

The pump room is situated at one end of the boiler house, 
and contains three vertical tandem-compound steam-driven 
pumps, having a rated capacity of 8,000 gallons per hour, 
and supplied by Messrs. J. P. Hall & Sons, of Peterborough. 


These pumps draw from hot wells situated under the pump 


room floor or from the town supply, and deliver through two 
Watson filters and two Kennedy meters, the delivery thence 
passing either through the economisers or direct to the 
boilers. The pump room also contains an 8-in. Invincible 
pump direct coupled to a 21-H.P. D.C. 


centrifagal pump by the same makers coupled direct to a 
42-H.P. D.C. motor with a speed of 720 r.p.m.- The smaller 
pump is utilised for emptying the hot-well tanks either 
into the river or reservoir, and the larger one is for filling 
two large steel tanks situated over the pump room, from 
which the jet condensing water supply is drawn, although 
the latter can, if desired, be obtained from the reservoir, Р: 

The hot-well tanks receive the discharges both from the 
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jet and surface condensing plant, and an overflow is pro- of 92 per cent. at 25 per cent. overload, 93 per cent. at full. 
vided to the river. | | 92 per cent. at three-quarter, and 89 per cent. at half-load. 
= The engines of the exciting units, the Hall feed pumps, and respectively were guaranteed. 

г ч ЖА | An electrically operated barring gear is 
provided to the fly-wheels of the main 
engines, driven by a 10-B.H.P. D.C. motor 
through suitable worm gearing. 

The alternators are excited from separate 
direct current units, giving a pressure of 230 
volts. The latter consist of three sets of 


А. H. GIRBINdS, M. I. E. E., 
CONSULTING ENGINEER TO THE JOINT BOARD. 


Belliss high-speed engines direct coupled‘ to 
multipolar dynamos by Messrs. J. P. Hall 
and Co., of Oldham. MO 

The engines are rated at 75 H.P., and 
the dynamos at 50 Kw., with an output of 
217 amperes. These machines are con- 
structed for overloads of 20 per cent, and 
their efficiencies were specified to be 90 and 87 

fx | per cent, at full and halíf-logds respectively, 

'' Fie. 4.—Vrgw op Mars Ename AND Jer Сонринвіҳа PLANT.]! х The whole of the steam plant 18 con- 
densing, the main engines being each pro- 


the stéam-driven air 
pump of the auxiliary 
condensing set, are all 
arranged to take their 
steam supply from 
steam piping arranged 
on the ring main 
system. 

In the engine room 
(fig. 5) are situated 
three triple-expansion 
enclosed type vertical 
Corliss engines, having 
cylinders 18 in., 273 in. 
and 43 in. diameter, 
with a stroke of 3 ft. 
6 in, The engines 
are rated at 815 l. H. p. 
normal, and 1,015 
1.H.P. emergency loads, 
the normal speed being 
80 r.p.m., and the 
steam pressure at the 
stop valve 170 lbs. 
рег sq. in. They were 
built by Messrs. Yates 
and Thom, of Black- 
burn, and are direct lio oo - zat EM “, | Ич, 22 
coupled to Dick, Kerr Cmn. MD ME s ur ETO cie POSER айз EN ais 
three phase alterna- SEE: — —u—t—-— 
tors. The latter are of a | He dtes 
the fly-wheel type, Fig. 5.—Vimw оғ ENeNR Room, SHOWING Yates & TOM Dick, Kerr GEN RATING SETS. , 
although distinct from 4. s | | | 
theenginefly-wheel,and fitted with 60 poles,givingthree-phase vided with a jet condenser and Edwards air-pump, 
current at a pressure of 6,000 volts and 40 cycles, the normal fig. 4, worked from the cross-head, ; and! the ;exciters, 
output being 500 Kw. They are constructed to carry an ovet- with a’ small surface condenser, for Which the air- 
load of 25 per cent. and efficiencies, working non-inductively, pump is of the steam-driven į fly-wheel type, and the cireula- 
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ting pump of the centrifugal type, moter-driven. The main 


formers situated in the basement. The main switches 


engines are provided with alternative exhausts through auto- аге provided with tripping coils and fulfil the function of 


matic valves to an 
18-in. diameter 
main exhaust pipe, 
having an outlet to 
atmosphere at the 
end. of the station. 

The exhaust 
steam from the ex- 
citer sets can also 
be turned into the 
exhaust main, if 
desired. 

The . auxiliary 
surface condensing 
plant, and the 
greater portion of 
the steam and ex- 
haust pipe work, 
was supplied by the 
Sir Hiram Maxim 
Electrical and 
Engineering Oo., 
Ltd., London. 

A 80-{оп three- 
motor travelling 
crane spans the 
engine room ; this 
was supplied by Messrs. Higginbottom 
and Mannock, West Gorton.  Sufficient 
space is available in the present engine 
room for a further generating set, if 
required. 

On one side of the engine room is 
arranged the high-tension switchboard 
for controlling the three main generators 
and eight outgoing feeders. An additional 
synchronising panel is placed between 
the generator and feeder panels, provided 
with an Everett- Edgcumbe rotary 
synchroniser. On the gallery in front 
of the latter panel is situated a signal- 
ling pillar, from which a series of 
signal lamps fixed on the engine room 
wall andin full view of the engine drivers 
are operated. 

The high-tension switchgear is con- 
structed on the remote control system— 
1. e., the main switch handles аге con- 
nected by means of suitable rods and 
levers to  high-tension  oil-switches 
situated in the basement, and all current 
brought to the panels themselves in 


connection with the instruments or switches is at low 
voltage, being taken from the secondaries of  trans- 


Fia. 7.—HieH TENSION SwiTORBOARD, MAIN GENERATING STATION. 


5 мі 


automatic circyit-breakers, the latter 
action being independent of the handle 
position, 

The generator panels also each con- 
tain a main ammeter and mego-watt- 
hour-meter, field breaking and regulating 
switches and ammeter. 

The switchboard is commendably 
simple and well adapted for safe hand- 
ling. Supplementary  bus-bars and 
switchgear are provided for  cable- 
charging purposes, on the Partridge 
system; excess pressure dischargers of 
the horn type with suitable earthing 
devices being employed. 

We illustrate the high-tension switch- 
board in fig. 7, and the high-tension 
gear situated in the basement is of 
similar type to that shown in fig. 12, it 
being understood that the high-tension 
switches and gear throughout the genera- 
ting and sub-stations are of similar type. 

In the generating station there are 
also two low-pres- 
sure switchboards ; 
one comprising 
three panels, con- 
trols the exciter 
sets, and the other 
consisting of six 
panels is the local 
power and lighting 
distributing board, 
supplied from the 
exciting units, The 
latter and the L. T. 
switchgear are 
shown in fig. 8. 

As previously 
mentioned, there are 
four sub-stations, 
connected with the 
scheme ; these are 
substantially similar 
in design, and for 
the purpose of this 
article, the one 
situated in Dukin- 
field is here des- 
cribed. It consists 
of a machine and 


ita | Ш 
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Fie. 8.—BELLISS-HALL EÉXCITERS AND AUXILIARY Swrrond EAR. 


switchroom with a basement containing the M. T. switch- 
gear and a battery room arranged in the upper portion of the 
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building, figs..9 and 13. The plant installed consists of 
two 200-Kw. synchronous motor-generator sets, and space 
is available for two similar units when extensions become 
necessary. | 


There are also installed а balancer geb, to deal with an out- 


of-balance load of 50 amperes, and provided with an induction 
motor coupled to : 

one extremity, by 
means of a claw 
coupling; also a 
booster set driven 
by a 45-н.Р. direct 
current motor. The 
battery is of Tudor 
make, consisting of 
135 cells on each 
side of the three- 
wire distributing 
system, and rated 


which, when running, can be synchronised in the usual 
manner. The small induction motor is run through an 
auto-transformer from the H.T. bus-bars, at a pressure of 
200 volts. 

Turning to the switchgear, the high-tension board is 
situated at one end of the building ; in design it is uniform 
with that at the 
power and remain- 
ing sub-stations. 

It consists of 
two machine panels, 
a synchroniser panel 
and six feeder 
panels, two of the 
latter being for the 
purpose of pro- 
viding intermediate 
control on H. v. 
feeders running to 


at 750 amperes the Hyde sub- 
maximum disg- station. In the 
charge. basement, under 

The synchronous the above panels, 
motor-generators is situated the H.T. 
run off the н.т. gear, the arrange- 
feeders, and have a ment of which, 
normal speed of with ^ auto-trans- 
400 r.p.m., the formers and oil 
generators being ! ac CART switches in сош- 
arranged to work + ae partments,’ bus- 
either as com- — — bars suspended 
pound- wound from the roof 
machines at 500 Ета. 9.—DvUKINFIBLD Sun-sTATION: VIEW OF MoTOR-GENEBATORS, BALANCER, &C. on insulators, 


to 535 volts for 

traction purposes, or as shunt-wound machines at 
460 volts when feeding the lighting network. The 
necessary switch for changing over these generators 
from the lighting to the traction switchboards is arranged 
on a pillar at the end of each machine. 

The fields of the motor- generators are excited from 
the battery, а change-over switch being provided 
on the generator panels for cutting out the light- 
ing bus-bars and connecting to the traction bus-bars, 


or wee vers, at the same time cutting out the 
field regulators on the lighting board and re- 
placing them by traction field regulators. When the 
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and in the fore- 
ground the excess pressure dischargers, is clearly shown 
in fig. 12. 

The L.T. traction and lighting switchboards are illustrated 
in fig. 10; they are of standard design, the former com- 
prises three traction feeder panels, а Board of Trade panel, 
and two generator panels, while the latter consists of two 
lighting feeder panels, an earth wire panel, booster motor 
panel, positive and negative battery panels, and positive and 
negative booster panels, a balancer panel fitted with the 
necessary switchgear for controlling the balancer unit and 
induction motor, when used for starting the motor-generators, 
and two generator panels. 


Fig. 10.—DvokiNFIELD BUB-STATION: ViEW OF L.T. TRACTION AND LIGHTING BwITCHBOARDS, &C. 


battery is not in use, and the large motor-generator sets 
standing, the latter are started up through the 
balancer. 

The two balancer units are run in series by means of the 
induction motor coupled to their extremity, and supply 
energy at 460 volts to the generators of the large units, 


The battery regulating switchgear is situated in the battery 
room above, but controlled by means of the hand wheels 
on the battery panels, a mechanical connection, suitably 
enclosed, being provided outside the building. 

A small “ Reavell" portable motor-driven air compressor 
is provided in this and other sub-stations for cleaning pur- 
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poses, while a similar combination of B.T.H. make is in use telephone, &c,, cables are of the multi-core type, similarly 
at the power station. insulated and sheathed. The lighting feeders and distri- 
butors are also single-core, and similarly 
insulated and lead-covered, but being 
laid direct in the ground are also steel 
armoured. hs MON | 

Fig. 14 illustrates the arrangement of 
the L. T. feeders. XR ' { 

Turning to the tramway system, to 
which slight reference has been made, 
the track is principally’ single with 
turnouts, an exception being $ mile of 
double: track in Stalybridge. . In all 
21 miles 390 yds. of single, and 6 
miles 667 yds. of double, 4 ft. 85 in, 
gauge track, has been laid down. The 
track is of normal construction, 7 in. 
girder rails, weighing 99 lbs. per yard, 
and supplied by Messrs. Bolckow, 
Vaughan & Co., being laid on a concrete 
bed 6 in. thick ; as gradients of 1 in 10 
frequently occur on the -routes, the 
Cooper“ patent anchor joint has been 
largely made use of in such positions, 
with a view to preventing“ creeping” 
Fig. 11.—View or MAIN Cak-SHEDS, STALYBRIDGE. of the track. On the curves, which 


Each of the sub-stations is provided with a small travel- 
ling crane, of Morris & Bastert's make, operated by hand 
from the floor. 

It will be gathered from the foregoing that the cable net- 
work in connection with the system is of a somewhat 
extended character. 

From the generating station, four H.T. feeders run to the 
Stalybridge sub-station, two of the latter being extended to 
the Mossley sub-station; similarly four cables connect up to 
the gub-station described above at Dukinfield, two of them 
being extended to the Hyde sub-station. These cables, 
which were supplied by the British Insulated and Helsby 
Cables, Ltd., are three-core, paper-insulated and lead-covered 
cables, with an outer earth sheathing of copper strip. Each 
of the cores is 1 sq, in. in section, and the cables are run in 
9 in. glazed stoneware conduits of the Sykes patent type, „ 
supplied by the Albion Clay Co., laid principally under | 377 — : 
the road. Draw-in boxes are provided at an average dis- * px c 3 Fee | 
tance of 75 yards apart, and the cables are divided into ee ĩ ͤ tx dn ч 
4-mile sections at suitable disconnecting boxes. Md 

The 1. T. cables were supplied by Messrs. W. T. Glover 
and Co., Ltd.; the tramway feeders, telephone, pilot and 
test wires are laid in wooden troughs, filled in solid with 


Fig. 12, —DokrINFIELD Sus-sTATION: Н.Т. BWITCHGEAB IN 
BASEMENT. 


are also numerous and of small radius, 
special 105 lbs. per yd. rails are used. 
The whole of the points, cast crossings, 
and special track work have been sup- 
plied by Messrs.  Hadfield's Steel 
Foundry Co., Ltd., and are of their 
* Era" manganese steel; in connection 
with certain special track work con- 
structed on the site, scarfed joints have 
been used in place of the ordinary cast 
crossings. 

The routes are largely paved with 
granite setts, and the track bonding is 
of the Neptune type. 

The overhead work is practically all 
side-pole bracket-arm construction. 
Three sizes of pole have been used, 
and the trolley wires, which are 
double throughout, are of 000 В. & 8. 
gauge, 

Section pillars of normal type are 
provided, as usual, at every half-mile of 
route; these were constructed by Messrs. 
Veritys, Ltd., and are provided with 
plug boxes for use with the G. E. Co.'s 


Fic. 13.—DUKINFIELD Sus-sTATION: View oF ВАТТЕВҮ Коом. tramway telephone instruments, one of 
| | | which is carried on each car. 
bitumen and covered with tiles; the former are paper- The feeder connection between the pillar and trolley wire 


insulated, lead-covered single-core cables, and the smaller is of 37/18 rubber-insulated lead-covered cable. 
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In the course of the tramway construction, many diff- 
culties were encountered at bridges, the Clarence Street bridge 
spanning the canal at Stalybridge was practically rebuilt, 
and certain of the six railway bridges over the routes 
necessitated the lowering of the road levels in order to give 
sufficient head room. 

Messrs. Wm. Underwood & Bro., of Stalybridge, were 
the contractors for the track in Stalybridge and Mossley, 
and for the three car sheds. The track in the boroughs of 
Hyde and Pakinfield, was constructed by Messrs. Dick, Kerr 
and Co., Ltd. | | 

As far as possible, all overhead telegraph and telephone 
wires have been insulated with a view to avoiding the use of 
guard wires. Private wires have in some instances, however, 
been carried across the route on insulators fixed on the tram- 
way poles, by agreement. 

For the overhead work, Messrs. Dick, Kerr & Co. were 
the contractors. 
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the sub-stations at Hyde and Mossley, and provide accommo- 
dation for nine and four cars respectively, 

Handsome offices are being bailt for the joint departments 
in Waterloo Road, Stalybridge, and office accommodation of a 
suitable kind is provided at both the generating and sub- 
stations, 

The whole of the architectural work in connection with 
the buildings was carried out by Messrs. Matear and 


‘Simon, of Liverpool, who also supervised their erection. 


Before closing this description, we may remark that the 


‘Board, at Mr. Gibbings’s suggestion, has adopted exccedingly 


moderate tariffs to both lighting and power consumers, and 


‘has also decided to carry out a motor-hiring scheme. . 


The commercial management of the undertaking is in the 


hands of Mr. Е. Schofield, and the resident engineer is Mr. 


R. Blackmore. | 
In conclusion, we beg to thank Mr. Gibbings for kindly 
giving us permission and facilities to prepare this article, 
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Fig. 14.—PrAN or L. T. FREDEBS, JOINT ELECTRICAL SCHEME. 


Several different types of car are in use—viz., double and 
single-deck cars and combination cars, numbering in 
all 40. | 

The double-deck cars have seating accommodation for 
57 passengere, the single-deck variety carry 26 passengers 
inside and 4 on the platform, while the combination cara 
&eat 16 passengers in the central covered portion and 20 more 
on the two open end platforms. | 

The wheel-base of all the cars is uniformly short, viz., 
5 ft. 6 in. The car bodies were built by the British Electric 
Car Co., Ltd. ; the trucks are of McGuire 21 E M type, arid 
„Griffin“ chilled-iron wheels are used. The contractors for 
the rolling stock were the British Westinghouse Co., and the 
electrical equipment comprises two 30-H P. Westinghouge 
motors and Newell magnetic brakes, in addition to rheostatic 
and hand brakes. T 

. Life-guards of the Hudson & Bowring and Wilson Bennett 
types are fitted to all the cars, as also is Edmundson's earth- 
ing device. | | 

The car-sheds are three in number; the principal one, to 
accommodate 50 cars, and situated in proximity to the 
generating station, is shown in fig. 11; it is some 150 ft. 
long x 99 ft. wide. Eight tracks are here provided, with 
the necessary inspection pits, and a traverser of Heenan and 
F roude’s make connects the various tracks, at the rear of the 
shed. | | 


Pt Suitable repair shops, stores, and a men’s mess room are 


also provided. 


The remaining car-sheds are built in connection with 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 785.) 


Pontypridd.—The L. G. B. has sanctioned a loan of 
£6,000 for the purchase by the U. D. O. from the ВЕТ. Co. of the 
old horse tramway between the town and Hafod. 


Royton and Crompton.—The new tramways through 
Royton and Crompton, coupling. up Oldham and Rochdale, were on 
Tuesday officially inspected by Col. Druitt, R. E., and Major 
Trotter, R.E., of the Board of Trade, and declared satisfactory, the 
lines being immediately afterwards opened for public traffic. The 
conttact has been carried out by Mesers. Wm. Underwood and Bros. 
of Dukinfield, and comprises 63 miles of single track, with 23 
junctions, loops and cross-overs, and 30,000 yards of ‘new granite 
paviog. The work has been constructed in the short period of 14 


` weeks from the time of commencement to the day of the running of 


the firat car. In addition to the tramway contract, the contractors 
have also carried out large street improvements along the route in 
the Crompton die'rict, the whole of the roads being reconstructed. 
Some 16,000 yards of new granite, and redressed granite setts, have 


been laid ор new foundations, the kerbs aad footpaths and draine, 


Фо., also being relaid. During the whole of the work the traffic has 


been maintained through a very congested district from Oldham to 
 Rocbdale. The consulting engineer for the whole scheme has been 


Mr. Reginald Wilson, of Westminster, with Mr. A. G. Marshall ‘as 
resident engineer. Mr. J. R. Crisp was the engineer for Messrs. 
Underwood & Bros., and had sole charge of the work. By the com- 
pletion of this route, it is now possible to travel by electric tram 
right from Bury to Manchester, Rochdale, Oldham, Ashton and 
Btalybridge. 

South Australia.—The Electric Tramway Bill under 
which the Government proposes to take over the various hors: 
tramways and establish electric in place of animal traction has 
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received the approval of the Adelaide City Oouncil. Some of the 
suburban municipalities are, however, opposed to the scheme. 


Tube and Other Railway Schemes.—The following 
notice has been issued by the Board of Trade :— 

In view of the preliminary steps in compliance with Standing 
Orders of Parliament required to be taken at this period of the year 
by persons interested in the promotion of Private Bill legislation 
for the ensuing Session, inquiries have b2en made of the Board of 
Trade with the object of learning whether proposals for the authori- 
sation of new “tube” or other railway schemes, in or near London, 
should await the report of the Royal Commission on London Traffic 
in accordance with the intimation made in the House of Lords on 
August 6th, 1903. 

On that occasion the Lord Chairman of Committees said :— 

" It is impossible for Parliament to consider any new schemes for 
new tubes or large railway extensions through London until the 
Commissioners have reported. I donot, of course, refer to measures 
dealing with existing lines, alterations of capital, purchases of small 
portions of land, or matters of that kind.” 

It is, of course, open to promoters to make application to Parlia- 
ment for Bills in the usual way, and it is possible that Bills may 
be presented containing proposals of presting public importance 
which Parliament might think it right to proceed with at once. 
But as regards all ordinary proposals for new tubes and large rail- 
way extensions, the President of the Board of Trade is of opinion 
that, until the Commissioners have issued their report, and Parlia- 
ment has had an opportunity of considering its recommendations, 
Lord Morley’s warning to promoters still holds good. He under- 
etands that the Parliamentary authorities concur in this view. 


Sheffield.— The following notice of motion for Wednes- 
day's Council meeting had been given :— 

“ To move that it be an instruction to the Tramways Committee 
to forthwith withdraw the notice placed in the tramcars aud on the 
back of the tickets seeking to limit the liability of the Corporation 
to a sum of £25 in case of accident to anyone using the cara.” 


TELEGRAPH AND TELEPHONE NOTES. 


Germau Atlantie Telegraphy.—The German Atlantic 
Telegraph Co., which is now taking over the Borkum Vigo cable 
undertaking of the German Marine Teiegraph Co., is making a 
fresh issue of sbares to the extent of £200,000 for this purpose. It 
appears that the subsidy receivable from the German Government 
for the use of the two Atlantic cables will amount to £81,000 in 
1905, £82,500 in 1906, and £84,000 in 1907. The directors state 
that the receipts for tbe first 10 months of the present year show 
an increase of £14,500 over the corresponding period of 1903, and 
this mutt be attributed to the bringing of the second cable into 
operation. The oompany, which has а combined share and bond 
capital of £2,200,000, paid a dividend of 53 per cent. for 1903, as 
against 5 per cent. in 1902 and 43 per cent. in 1901. 


Telegraphic Interruptions aud Repairs :— 


CARLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) ee ө ee Aug. 26, 1901 ee ee 
Trinidad-Demerara (No. 2) .. ec ee Oct. 10, 1904 .. i» 


Dominica: Маги шапе .. ө» T Tm oe May 7, 19 e T 
Bt. Lucia- Martinique ee ee ee ee May 7, 1908 ee oe 


enne-Pinheiro ee oe ee ee ee Aug. 18, 1902 .. eo 
Reissa-Issa (Yemen)-Camaran өө ee „ Oct, 22,1902 „. ee 
Tarifa-Tangier .. os .. Јар, 18, 1904 .. s 


Closed {ors reign es ee ee Feb. 9, 1904 ve ee 
Port Arthur-Chefa ., vs eo .. Маг. 9, 1204 .. ae 
Paramaribo-Cayenne .. S - .. July 18, 1904 .. we 
Саре Haitien-Mole St. Nicholas. ©» .. Aug. 20,1904 .. Nov. 8. 
Swakopmund-Moseamedes (under repair) .. Oct. 10, 1901 .. T 


Bolama-Bissao .. n wk ve . . Oct. 18, 1904 
Nassau-Jupiter Inlet ae a Es e. Oct. 20, 1904 
Rhodes.Sitia  .. е Vs ee oe .. Nov. 1, 1901 
Balonica-Lemnos ©» $3 А .. Nov. 6, 1904 

LANDLINES, 
Cartagena-Baranguilla oa T ». Dec. 8, 1900 .. zè 
Puerto-Barrios э” э te ee ee Ф е ee July 28, 1902 ees ee 
Caimanera-Santiago ee ee ae oo oe June 15, 1904 oo 
tía Bhamo beyond Tingyuch.. - x .. Oct. 15, 1904 .. ёв 
Kertch-Soutehoum E oe oe .. Sept. 27,1904 .. a 
ria Fao route .. Nov, 2, 1904 Nov. 7. 


Islington.—At the meeting of the B.C. on Friday, the 
Works Committee reported having had under consideration a letter 
from the London County Council calling attention to the difficulties 
between the General Post Office authorities and the B.C., in the 
matter of way-leaves and consents for underground telegraph works 
in Islington. The Committee had for some time past in cor- 
respondence with the General Post Office on the question of these 
consents, considerable difficulty having arisen owing to the un- 
willingness of the Post Office authorities to comply with the con- 
ditions which the Borough Oouncil bad from time to time found it 
necessary to impose, in order that the execution of such works might 
not unduly interfere with the Council's own works carried ont under 
statutory authority. The Department maintained that it had cer- 
tain rights in connection with the laying of these underground 
telegraphs, but while objecting to the conditions laid down by the 
Committee on the advice of the borough engineer, had notified its 
willingness to accept а general condition that the work should be 


carried out to the satisfaction of the borough engineer. The Com- 


mittee was of opinion that the genera] condition proposed by the 


Post Office authorities should not be substituted for the conditions 
imposed from time to time as each application arose, and that the 
Council should point out to the secretary to the General Post Office 
that the conditions imposed in dealing with their applicationa for 
consents to the works of the nature indicated were laid down in the 
interests of the borough and of the community, and would not con- 
seq1ently be rescinded, but that due consideration had been, and 
would be, given to the wishes of the Department in determinicg the 
nature of the Council's requirements. The report was adopted. 


Portsmouth Telephones. — The Council is going to 
apply to the L.G.B. for sanction to borrow £20,000 to cover future. 
extensions to the telephone system, this estimate including 1,000 
lines at £20 each. 


CONTRACTS OPEN AND CLOSED. 


Belfast.—November 18th. Permanent way, overbead 
electrical equipment, feeders, telephone and other wires, conduits, 
steam dynamos, switchboard, three-phase plant, condensing plant, 
boilers, coal conveying plant, piping, pumps, tramcars, &c., for the 
Corporation. Sce Official Notices” November 4th. 


Bolton.— November 30th. The Electricity Committeo 


has a vertical engine and two alternators for sale. See Official 
Notices” to-day. 
Caledonian Railway.—November 21st. Tenders are 


invited for a year's stores, including telegraph and, telephone 
appliances, electric lighting material and fittings, &». Specifica- 
tions, &c., from Mr. J. Lorimer, Stores Superintendent, Caledonian 
Railway, Charles Street, St. Rollox, Glasgow. 


Deptford.—November 22nd. Pipework for the Town 
Hall electric lighting installation. See Official Notices" to-day. 


Dundee.—November 12:h. Replacing copper strip mains 
with insulated cables. Все Official Notices October 28 b. 


Erith.— November 11th. Electric lighting of the offices 
of the Erith Education Committee at Picardy. See Official 
Notices " October 21st. 


France.—November 18th. The French Post and Tele- 
graph Authorities are inviting tenders until the 18th inst., for the 
supply of a quantity of electric cables. P rticulara may be obtained 
from, and tenders are to be sent to, Le S us-Secretariat d'Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Hammersmith.—November 15th. Electric wiring for 
the new workhouse and infirmary at Wormwood Scrubs; also two 
motor transformers and a battery for the Guardians. See Official 
Notices October 28th. : 


Hammersmith.—November 16th. Extra high tension 
feeder mains; draw boxes, frames, covers, &с., fcr the electricity 
department. Вее “ Official Notices " November 4th. 


Johannesburg.—December 27th. Transformer pillars 
and switchgear; also two 35-ton electric overhead travelling cranes, 
for the Municipal Council's electrical undertaking. See two Official 
Notices " October 28th. 


Manchester.—November 11th. Wiring for arc and in- 
candercent lighting for Stuart Strect, generating station. Apply 
Secretary, Electricity Department, Town Hall. Deposit £2 2s. 


Manchester. — November 22nd. Three electric travel- 
ling cranes for the Tramways Committee. See “ Official Notices 
to- day. 


Newport (Mon.). — November 21st. Machine tools for 
the Electricity Department. See Official Notices to-day. 


Oldham. — November 25th. Two negative return feeder 
boosters with switchgear and boards, for tramway system. See 
* Official Notices to- day. 


Reumania,— January 28th, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of the town. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See Official Notices October 14th. 


Swansea.—November 12th. Removal, alteration and 
re- erection of a 450-т.н.Р. triple-expansion engine and а 225-K w. 
continuous current dynamo. Also an 8-ton travelling hand-crane, 


for the Electricity Department. Bee ‘Official Notices” Octo- 
ber 14th. 
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Whitby. — November 21st.  200-Kw. direct-current 
dynamo and high speed engine, aleo orc w'ter-tube boiler with 
chain grate stoker, for the U.D.C. Вее “ Cfiicial Notices October 
21st. 


Wolstanton and Burslem.— November 15th. The 
Guardians are prepared to receive tenders for the rupply and erec- 
tion of electric lighting plant, water-tube boilers, feed pumps, two 
25-Kw. steam dynamos and a booster, switchboard, cables and wiring, 
accumulators, and arc lamps. Specifications may 'be obtained at the 
office of the electrical engineer, Mr. Ashton Bremner, Market 
Buildings, Burslem (deposit £2 2e.). 


OLOSED. 


Abergavenny.—An order has been placed with Messrs. 
Pritchetts & Gold, Ltd., of Feltham, Middlesex, for a battery of 
130 cells for Abergavenny Aaylum. 


Camberwell.—The Board of Guardians has accepted the 
tenders of the following firms for electrical fittings, &c., for the 
new Infirmary, and during the year:—Bell's Asbestos Co.; ' General 
Electric Co.; Reed's Electrical and Engineering Supply Co. ; and 
W. H. Willcox & Co. 


Cleckheaton.—The U.D.C. has accepted the tender of 
Mossre. Dorman & Smith for the supply of accessories required for 
the extension of the switchboard at the electric light works, at 
£120. 


Devonport. — The Sub-committee of the Corporation 
Electric Power Committee has accepted the tender of the Electric 
Construction Co., of Wolverhampton, for the supply of a Willans 
engine and a generator, at £3,443. 


Gillingham (Kent).—The T.C. has accepted the tender 
of W. Т. Henley's Telegraph Works Co., Ltd., for the supply of 
cables and plant, at £274, and that of Mesers. Witting, Eborall and 
Co., Ltd., for motors on the hire-purcbase syetem. 


Hastings.—The T.C. has accepted the tender of the 
Langdon-Davies Motor Co., Ltd., for the supply for seven years of 
motors for hiring out and selling on the hire-purchase system. 


London.—The Fire Brigade Committee of the London 
County Council have received the following tenders for the wiring 
and шш at the Burdett Road sub-station :— 


National кес e Co. керо» . &194 15 
W. Н. Johns ў V vs .. 125 5 
Donnison, Billem & Co. ee © РЕ i . 280 0 
пасо sx we $^ ds - .. 131 18 
F. J. Coleb oa "T^ ee ee oe 187 10 
A. H. Mars. 41 2 Co. T is б Me T 188 10 
а. Weston & Sons ee ee ee ee [E ee 180 10 
Oliver Clark & Co. . е eo es ee ee 145 0 
Leo Sunderland & Co. ee 147 0 


Newport (Mon.). — The Lender of меша, А. G. Arnold 
and Son has been accepted for electric lighting and equipment of 
. the Manual Training Centre for the Local Educational Committee. 


Salford.—The T.C. has accepted the following tenders :— 
Salford Oil Refining Co., 25 barrels of crank chamber oil for the 


electric light works, le. 2d. per gallon. 
Mr. A. Bridge, erection of transformer sub-station at Prestwich, 


£220. 

W. T. Glover & Co., Ltd., cables for Prestwich, £1,530. 

Siemens Bros. & Oo., Ltd., rubber-insulated cables (3,000 volts), 
fine solder, &c.; also the United Asbestos Co., Ltd.; Keighley 
Electric Engineering Co., Ltd.; Mr. Н. Luke; Messrs. ‘Baxendale 
and Co.; Reason Manufacturing Co., Ltd., electrolytic meters and 
house fuse boxes (ooncentric); Key Engineering Co., Ltd., small 
motor starters; Mesers. Lancaster & Tonge, Ltd.; India- -Rabber, 
Gutta-Percha and Telegraph Works Oo., Ltd.; W. Т. Henley’s Tele- 
graph Works Co., Ltd.; Messrs. John Greenwood & Son; Mesers. 
Doulton & Co., Ltd.; Messere. Royce, Ltd., large motor starters ; 
Receivers and "Managers of Ferranti, Ltd., motor-meters ; British 
Westinghouse Electric and Manufacturing Co, Ltd., alternating 
current meters; Messre. W. W. Hill & Bon, leads. 


Stepney.—The B.C. has accepted the tender, at £34, of 
Messrs. Ward Bros., for installing the electric light in the Board 
‚ Room of the Publio Health Offices. 


Wandsworth.—The B.C. received tenders for the instal- 
lation of electric lighting at the Council House, ranging from 
£281 14%. to over £550. The lowest—that of Messrs. W. Н. 
McKone & Co.—was accepted. 


Patent Office—Assistant Examiners. — An open 
competitive examination for not fewer than 20 situations as assis- 
tant examiner in the Patent Office will be held by the Civil Service 
Commissioners in January next. The examination will commence 
on the 2nd of the montb, and forms of application for admission to 
if are now ready for issue, and may be obtained on request 
addressed by letter to the Secretary, Civil Service Е 
Burlington Gardens, London, W.. 


FORTHCOMING EVENTS. 


Friday, November l1th.—Tramways and Light Railways Association. Visit to 
the L.C.C. power stations and car-sbeds. 
Electro-Harmonio Bociety. Ladies’ night. 
Saturday, November 12th.—At 9.15 p.m. at works. 
Engineers (Manchester Students). 
Ltd., Salford Iron Works. 
Monday, November UR — Institution of Mechanical Engineers (Graduates’). 
Mr. T. P. B. Cliff on New Electrical Swing-Bridge over Flood- 
course a ‘the River Weaver, Northwich.” 

Tuesday, November 15th. — At 8 Ir Institution of Civil Engineers. 
Distribution of Electric Energy,” by J. Е. C. Snell. 
Wednesday, November 16th.—At 8 p.m. Society of Arts. 

by Sir William Abney, K C.B., D. Sc., хс. 


At 7.80 p.m. Institution of Electrical Engineers (Students'). 
address by Mr. J. Swinburne. 
At 5.80 p.m. Chemical Society. Meeting. 
Thursday, November 17th. —At 2.80 p.m. Institution of Electrica) Engineers 
(Students'). Visit to the G.E.R. Locomotive, Carriage and Wagon 
Shops, Stratford, E. 
At 7.15 p.m. Institution of Electrical Engineers (Leeds) At Univer- 
sity. President's inaugural address and paper on Large Gas 
Engines for Central Stations,” by Mr. H. Campbell. 
Friday, November 18th.--At 8 p.m. Junior Institution of Engineers. Presi- 
dential sddress by Mr. Н. Lindley, of Frankfort-on-M., on 
** Municipal Engineering on the Continent.” 
North-East Coast Institution of Engineers and Shipbuilders. 
at Newcastle. 
Saturday, озеш 19th.—North-East Coast Institution of Evgineers and 
ра (Graduates) At Newcastic. Мг. R. A. Pringle on 
өт c Application of Electricity to the Driving of Machinery.“ 


Institution of Electrical 


Inaugural address 


Opening 


Meeting 


NOTES. 


London Electrical Contractors’ Association.—The 
annual general meeting of this Association was held at Frascati's 
Restaurant, on Monday last week. There were present Mr. E. L. 


' Berry, the president (in the chair) supported by Messers. Wm. 


Rawlings, Holborn, Strode, Marryat, Woodward, Joseph, and a 
number of other gentlemen, including the hon. solicitor, Mr. 
R. Tweedie Smith, and О. W. Charles, as secretary pro. (en. The 
treasurer, Mr. Wm. К. Rawlings, presented the balance-sheet, 
which was adopted; and at Mr. Woodward's request a copy is to 
be posted to all members. The President then addressed the 
meeting at some length regarding the articles of association, 
monthly meeting, Standing Committee, Social Committee, and also 
on the work of the Law and Parliamentary Committee. He also 
dwelt on the forthcoming London County Council Omnibus Bill, 
and urged all members present to use their influence to the utmost ; 
and bring considerable pressure to bear upon tbe Parliamentary 
representatives to oppose the Bill. He spoke of the model speci- 
fication, and on the advantages of the workmen's certificates. Не 
pointed out tbat a large number of members báving paid their sub- 
scription, took no further interest in the work of the As:ociation. 
He pressed АП members to be up and doing, and to be keen in 
looking after their own interests, more particularly so far as that 
interest was concerned by tbe manufacturers’ agreement. The 
President concluded his addrees by referring to the very excellent 
work, so ably.done by tbe retiring secretary, Mr. E. J. Hogan, and 
suggested that the present of £25 to be given to Mr. Hogan, should 
be increased to £50. . This was formally proposed by Mr. Soutar, 
seconded by Mr. Brightwell, and carried unanimously. Mr. Hogan 
then returned thanks. There followed considerable discussion as to 
the black-balling methods of the manufacturers, one member 
having resigned on this account. The following officers were then 
elected :— 

CAIBNAN.— E. L. Berr 

TREASURER. — Wm. R. Казир 

COMMITTEE. 
Messrs. Phipps, Marryat, Lund, Ratcliffe, Trickett, Jcseph, Messop, Troup, 
Woodward, Tate, Duncan Watson, Blackwood, Wardrop, Owen Smith, Seymour, 
and Soutar. 
Hox. S0LIC Irons. Messrs. Turner & Co. 
AUDITORS —Messrs. Bowden, Smiles & Co. 

“Dirku ATES TO CENTRAL Boarn.— Messrs. Berry, Lund, Phipps and Strode. 

Mr. R. Tweedie Smith addressed the meeting later on the 
questicn of overdue accounts and conspiracy of manufacturers. He 
aleo referred to the action against Messrs. Stubbs. He spoke of the 
apathy of the contractors, and urged all present to use every effort 
to prevent a system of Tammany in London. He would even go so 
far as to disfranchise the employés of the electrical departments of 
municipal bodies. 

Mr. Berry then proposed, “ That the central board be requested 
to immediately inaugurate strong opposition to the London County 
Council Bills which are detrimental to the rights of contractors, 
and that every member throughout the United Kingdom be 
requested to ensure the opposition of their Parliamentary repre- 
sentative;” this was seconded by Mr. Noble, and carried 


Vier-. CHAIRMAN.— W. Strode. 
SrEcRETARY.-- C. W. Charles. 


· unanimously. 


Mr. Seymour proposed, and Mr. Murrell seconded, a moet hearty 
vote of thanks to the retiring council. The meeting was terminated 
by а enthusiastic vote of thanks to the chair. 


Iron and Steel Institute.—A Reuter dispatch, dated 
New York, October 26th, says that the first business session of the 
autumn meeting of the Iron and Steel Institute was held on that 
day. Mr. Carnegie, the President, announced that his successor as 
President was Mr. R. A. Hadfield, of Sheffield (England), from 
whom a letter was read thanking the Institute for the honour oon- 
ferred upon him, 


Visit to Mestrs, Mather & Platt, 
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Physical Society.—At the meeting held on October 
25th, 1924, Dr. R. T. Glazebrook, F.R.S., President, in the chair, a 
paper on “An Interference Apparatus for the Calibration of 
Extensometers,” by Mr. John Morrow and Mr. E. L. Watkin, 
was read by Mr. Morrow. The paper describes an apparatus 
for calibrating extensometers and similar instruments by com- 
parison with the wave-length of sodium light. The apparatus is 
self-contained and easily made ready for use. It is capable of 
great accuracy, as it is unaffected by external disturbances, 
accidental displacements, or errors due to backlash in the apparatus 
itaelf. 

A paper on A Sensitive Hygrometer,“ by Dr. W. M. Thornton, 
was read by the Secretary. The instrument is made by enclosing 
the cooled surface of a Regnault's bygrometer in a glass globe, so 
that only the mass of vapour contained in the vessel is available for 
condensation. The cooled surface is made much smaller than usual 
—about 1 sq. сю. The surface-density of the deposited moisture 
depends on the total quantity of water-vapour prescnt. 

A Note оп a Property of Lenses,” by Dr. G. E. Allan, was read 
by the Secretary. 


The 


British Fire Prevention Committee's work for the impending 
winter session, which has just commenced, includes the preparation 
and issue of an important report on the great Baltimore conflagra- 
tion. Further reporta will bc issued on various tests with sprinklers, 
lamps, and different forms of partitions. A report is also to be 
issued by the Committee regarding its special commission's journey 
iu Central Europe. The competition in respect of the children’s 
fable closes on October 31st, and will be dealt with during the 
winter. An arrangement has been arrived at with the National Fire 
Protection Association of the United States by which members of the 
Committee are eligible as members in the American Aseociation, and 
vice versá, Some 20 American professional men have already joined 
the Committee. Arrangements are also being made for the organisa- 
tion of branches of the Committee in Canada, Australia and New 
Zealand. The Committee will assist in the preparation of the 
International Technical Dictionary, which is being issued by the 
German Institution of Engineers, ав far ав technical terms regarding 
fire prevention are concerned. It has been decided that the library 
which is being formed by the Committee sball be henceforth known 
as the International Fire Library, and it will be managed on some- 
what independent lines, by the following Library Sub-Committee, 
namely, Messrs. James Sheppard, A. I. E. E. (chairman), Percy Collins, 
Charles E. Goad, M. Am. I. C. E., Ellis Marsland, Edwin O. Sachs, 
F. R. S. Ed., and E. de Segundo, M. I. M. E. The Library already 
counts 1,250 numbers; many of the numbers comprise sets of 
publications or annual reports, so that the number of individual 
volumes in the Library already exceeds 3,000, 


Laterite as an Aluminium Ore.—A paper was read 
before the Faraday Society on October 25th, by Mias Buena Pool, 
B. Sc., on А Suggested New Source of Aluminium." The ore in 
question is the bauxite-like material known as laterite, which is 
found in India. It is a mineral of various colour, depending upon 
the iron in it; and its consistency in situ is that of putty, although 
it becomes harder by loss of water on exposure to air. Originally 
laterite was considered a clay, or aluminium silicate, but“ recently“ 
it has been suown to be an hydrated alumina mixed with silica. Miss 
Pool quotes at length the analyses of Indian laterite, made and 
published last year by Drs. H. and F. J. Warth, and by Mr. T. H. 
Holland ia the Geological Magazine, which show that the mineral 
exists in four modifications. The first is pure gibbsite, А1.Оз ЗН.О, 
ог AIO(OH)H.O, found only at Kodikanal, in the Madura district 
of the Madras presidency, and containing nearly 95 per cent. of 
aluminium oxide after ignition. The second are pisolitic laterites, 
or bauxites, Al.O0;.2H,0, having the high degree of purity charac- 
teristic of wocheinite. These contain from 57 to 68 per cent. of 
alumina, from 4 to 6:5 per cent. of ferric oxide, from 0:9 to 2:4 per 
cent. of silica, and from 1 to 6:6 per cent. of titanicacid. The third 
group consists of what are usually termed high-level laterites, and 
are more like ordinary bauxite. They contain from 13 to 56 per 
cent. of ferric oxide, and from 0'4 to 4'2 per cent. of silica. The 
fourth group are the low-level laterites, containing more iron and 
much clay, which are fusible before the blowpipe. Mr. Holland has 
pointed out that laterite only exists in tropical climates, and where 
much running water is present, and he suggests that the material has 
been formed through some bacterial agency from the silicates of 
igneous rocks. Where there is not much rainfall a substance known 
ав "kunkar" is found, which is similar to Jaterite, except that it 
contains much lime. 

The object of Miss Pool's paper was to call attention to the vast 
deposits of laterite in Indis, whicb, existing as tbey do in the 
neighbourhood. of running water, would appear to lend themselves 
readily to electrolytic reduction with the aid of water power. It 
might have been added that the identity of laterite and bauxite was 
pointed out by Bauer in 1898 (Neues Jahrbuch fiir Mineralogie, c., 
1898, II., 163), as a result of his investigations in the Seychelles. 
Also that laterite, according to Holland, is an intermediate stage in 
the conversion of gibbsite into the more stable diaspore, A1;0,. HO 
or AIO(OH). 


Carborundum and Gas Retorts.—A good example of 
the excellent properties of carborundum аз a material for effecting 
repairs in furnaces and the like has been reported from Germany. 
In one of tbe largest gasworks there two retorts had become very 
leaky. A mixture of equal parts, by weight, of carborundum aud 
fire-clay was made into а paste with water, and the cracks were 
stopped—an operation which took only three minutes, as it was 
performed iupon the retorts while still red hot, At the end of that 


British Fire Prevention Committee.— The 


time the retorts were charged with coal in the usual way, and were 
found, by a special test, to be perfectly sound. These retorts 
remained in use for about three months without becoming leaky again, 
and they would probably have lasted longer, but for the fact that 
the entire furnace containing them was then taken down, for other 
reasons. When carborundum is to be employed for the repair of 
red-hot articles, аз above described, it must be mixed with fire-clay 
of good refractory properties; but when it is to be applied to а cold 
object, it may be employed as a mixture with one-third its weight ` 
of water-glass. The retorts of gasworks may with great advantage 
be given a coat of carborundum and either fire-clay or water-glass 
inside and out, until the layer is about 0'5 millimetre thick; and 
coke ovens may be treated in a similar fashion, or have their cracks 
stopped with a paste. 


Society of Engineers.—At a meeting held at the 
Royal United Service Institution on Monday evening last, a paper 
was read on “ Recent Developments in Crushing and Concentrating 
Machines,” by Mr. James Thame. 


Pictorial Fame.—We are obliged to “А. M. T." for 
a picture post-card, showing the chaotic condition of the ruined 
gasworks at Baltley, after the insidious fluid had accomplished ita 
fell work. We pity our friends, the gas people, who have to deal 
with such a frightfully dangerous and destructive agent, and whose 
misfortunes have been crowned by this last unkind cut ! 


Royal Society.—The following is а list of Fellows who 
have been recommended by the President and Council of the Royal 
Society for election to the Council for the year 1905, at the anni- 
versary meeting to be held on November 30th :—Preeident, Sir 
William Huggins, K.C.B, O.M.; treasurer, Mr. Alfred Bray 
Kempe; secretaries, Prof. Joseph Larmor, Sir Archibald Geikie ; 
forcign secretary, Mr. Francis Darwin; other members of the 
Council, Dr. Shelford Bidwell, Mr. George Albert Bonlenger, 
Coloncl David Bruce, R.A.M.C., Mr. Frank Watson Dyson, Prof. 
Percy Faraday Frankland, Prof. Francis Gotch, Dr. Efnest William 
Hobson, Prof. John Newport Langley, Mr. John Edward Marr, Bir 
William Davidson Niven, K.C.B., Prof. William Henry Perkin, jun., 
Prof. John Perry, Mr. Adam Sedgwick, Dr. William Napier Shaw, 
— 97 Mm Augustus Tilden, Rear-Admiral Sir William Wharton, 


Long-Distance Transmission.— The Stanley Electric 
Manufacturing Co., of Pittsfield, Mass., U. S. A., has sent us а large 


wall map of the area affected by its long-distance electric trans- 


mission schemes in California. The longest transmission distance up 
to the present, is 232 miles—from De Sabla power house to Sausalito, 
vid Cordelia. Also, it is stated, 10,000 н.г. is being regularly 
delivered into San Francisco from Electra, vid Stockton and Mission 
Ban Jorc, a distance of 147 miles. The lines finished and proposed 
are shown on the map, and photographic views of thc flume, power 
houses, transmission lines, sub-stations, and во on, are introduced at 
suitable points. This map is very acceptable to us ав showing the 
important work which is taking place in other parta of the world in 
long-distance electric transmission. It may not posscss mucb, if any, 
direct interest in connection with electrical transmission work in the 
United Kingdom, but there will be long-distance transmission work 
of considerable importance in South Africa, India and Australasia 
before long, and the valuable opportunities which California has 
offered to the American electrical engineer to develop in this 

direction will afford a basis upon which to work. | 


South African Notes (from our Durban correspondent). 
Durban, Natal.—At a Town Council meeting on October 7th, it was 
decided, on the recommendation of the Telephone Committee, to 
indent for 1,000 subscribers’ telephone sets at an approximate price 
of £2 10s. each. The telephone manager reported that 21 new con- 
nections had been made during the month, making a total of 
939 ; 131 offices had been wired in tubing preparatory for the new 
system, in connection with which 3,360 yards of cables had been 
drawn in, and most of the conduits and pipes were laid. : 

The doubling of the track in Berea Road was approved of at an 
estimated cost of £5,107. 

The tenders invited locally for cables resulted in the Henley 
Cables Oo.’s tender of £182, for 1 mile н.т. cable, and the B. I. and 
Helsby Cables Co.'s tender of £1,499, for 5 miles of assorted L T. cables 
being accepted. It was also decided to largely increase the incan- 
descent lighting of the suburban streets. 

Johannesburg (fransvaal).—The Town Council has accepted the 
tender of Messrs. Strong & Moore, of Durban, for work in connection 
with the tramway permanent way, Section No. 1, for laying 54 
miles of double track and necestary road making and surface drainage 
in connection therewitb, for the sum of £41,610 193. 6d., being nearly 
£10,000 below the next lowesttender. The work will be put in band 
at once. 

Another correspondent sends the following:— , 

King William's Town.—The electric lighting installation at the 
new market buildings was carried out by Messrs. Ryan & Peterson, 
to the plans of the borough engineer, Mr. J. Maden. 

Cape Town.—The Municipal Committee in charge of the electric 
lighting is going in for retrencbment, in consequence of the refusal 
of the ratepayers to grant the loan of £100,000. All street lighting 
improvements are cancelled, and no further steps are to be taken 
in development, except the completion of contracts in hand. The 
ато lamp standards, for which tenders have been received, are to be 
dispensed with, and the provision of. Nernst and arc lamps has also 
been cancelled. 

East London.—At а meeting of the T. C., a letter was read from 
the Sun Insurance Co. in reference to the recent outbreak of fire at 
Messers. Rubinstein & Co.'s premises, in the course of which attention 
was directed to Mr. Assessor Mouatt's report, which incidentally 
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stated that the fire originated with the switches of tbe upstairs 
" lights," and condemned generally the тегу defective manner in 
which electrical installations are carried out in East London, and 
the absence of intelligent supervision or control.” Reporting on 
the matter, the town electrical engineer said there was not the 
faintest evidence to show that the cause of the fire was electrical, 
and he questioned whether the assessor was qualified to speak on 
electrical matters at all. 


Nernst Lamps in America.—It was recently stated 
at Detroit, by Mr. E. R. Roberta, that nearly 400,000 glower units 
have been placed in service in the United States for various classes 
oflighting. Over 100 central stations have .adopted and are sup- 
plying the lamp on their circuits. The illuminating companies of 
three cities of over 500,000 population, four cities of over 250,000, 
three cities of over 100,000, 17 cities of over 25,000, and 17 cities of 
over 10,000 population have adopted the lamp. Ofthe total number, 
about 20 per cent. have seen fit to furnish free renewals, putting the 
lamp out оп a flat rate contract basis. 


Electric Smelting.— Before the Staffordshire Iron and 
Steel Institute at Birmingham recently, a paper on The Electric 
Smelting of Iron and Steel" was read by Mr. J. Н. Btansbie. 


The *Armorl" Electro-Capillary Recorder.—Some 
time ago we referred to the experiments which were beíng carried 
on with this apparatus in connection with submarine telegraphy. 
The illustration herewith is a reproduction of а message containing 


the alphabet, which, we are informed, was received by the recorder 
over a long submarine cable at the rate of 33:7 tive-letter words per 
minute, though this, it is claimed, does not represent the maximum 


speed of reception. It will be noticed that the peaks represent 
“dots” and the hollows “dashes,” as indicated by us on the figure, 
in white. The signals are as clear as could be wished. The 
apparatus was described in our issue of August 19th last. 


Royal Society Medals.— Yesterday's 7% %s announced 
that the Council of the Royal Society had made the following awards 
of medals for this year: 

The Copley medal to Sir William Crookes, F.R.S., for his long- 
continued researches in spectroscopic chemistry, on electrical and 
mechanical phenomena in highly rarefied gases, on radio-active 
phenomena, and other subjects. 

The Rumford medal to Professor Ernest Rutherford, F. R. S., for 
his researches on radio-activity, particularly for his discovery of the 
existence and properties of the gaseous emanations from radio-active 
bodies. | 

A Royal medal to Professor William Burnside, F. R. S., for his 
researches in mathematics, particularly in the theory of groups. 

The Hughes medal to Mr. Joseph Wilson Swan, for his invention 
of the electric incandescent lamp, and various improvementa in the 
practical applications of electricity. 


Calcium Cyanamide in Italy.—According to the 
Frankfurter Zeitung, a company entitled the Societa Italiana per 
la Fabbricazione dei Produtti azotati ed altre Sostanze per 1 Agri- 
coltura,” has been founded in Milan with a capital of six million 
lire, to manufacture calcium cyanamide by the Frank process, and 
also to make sulphuric acid and copper sulphate. The chief pro- 
moters of the concern are the Societa Italiana di Ellettrochimica 
of Rome, Ressi & Оо.'в bank in Milan, and the Societa di Asaicura- 
zioni Diverse of Naples. For the manufacture of calcium cyanamide, 
the company will use the patented method belonging to Siemens 
and Halske. The calcium carbide required is to be obtained from 
the Bocieta pel Carburo di Calcio of Terni, and it is expected that 
some 3,000 tons will be needed per annum. 


I. E. E. (Newcastle Section).—The fifth annua! dinner 
of this section was held on 2nd inst., Mr. Eugene Brown (chair- 
man) presiding. Among those present were Mr. B. Kaye Gray, 
President ; Sir Isambard Owen, Principal of the Armstrong College 
of Science; Mr. G. C. Lloyd, secretary ; Mr. 8. Z. de Ferranti, 
Mr. Haworth, Mr. J. Н. Holmes, Mr. J. F. C. Snell, the Hon. G. L. 
Parsons, and Mr. W. D. Hunter. | 


Mr. C. B. Vesey Brown proposed the toast, The Mayor and 
Dr. Farquharson and Mr. Thomas . 


Corporation of Newcastle." 
Cairns responded. Dr. Farquharson gave The Institution of Elec- 
trical Engineers.” In the course of his remarks he said the 
establishment of the tramway system in Newcastle left little to 
desire from an electrical point of view. They would, doubtless, 
sympathise with the reference he wished to make to the late engineer 
of that system. He had been put under a cloud, deserved or 
undeserved he was not there to say, but he could only speak by 
results and knowledge, and he did say as а member of the Corpora- 


tion that in his intercourse with the late electrical engineer he felt 
he was associated with a gentleman whose scientific attainments 
were very great, and whose honest desire to do his very best for the 
Corporation was at all times above any question. 

Mr. R. Kaye Gray, President of the Institution, responded. He 
dealt principally with the recent visit to America. The Americans, 
hesaid, spoke very large. No doubt they spoke from a sound 
foundation, because anyone engaged in electrical enterprise must 
know they had done a great deal of very good work indeed ; but the 
success they had obtained, he believed, was due to the fact that they 
had on the other side of the Atlantic large trusts controlled by men 
commanding large capital who, whether with good or bad judge- 
ment, developed vast enterprises. Oa this side they had not the 
same thing to tbe same extent. "They had only to realise the oppor- 
tunities of the electrical engineer in America, when it was notorious 
that perhaps ‘one jsuccess was bought at the expense of 20 trials 
and a large expenditure of capital. They on this side had not that 
opportunity, but he would say this, that when they did put their 
shoulders to tbe wheel, they did not want to have 19 failures, but 
to make sure that, when еу did produce something, it should be 
a development that would tell in the world. His general impression 
of American methods was that they were exceedingly extravagant. 
That cxtravagance was apparent to anyone. He would like to say 
that he thought that, in this country, they were much wiser to carry 
on their experiments in a sensible way, and to appropriate the 
experience of the people on the other side, without paying the 
expense. 

The chairman also responded. 

Mr. Ferranti gave ‘‘The Durham College of Science,” which was 
responded to by Sir Isambard Owen. 


: 

I. E. E. (Glasgow Section).—The session was opened on 
Tuesday evening, when Mr. Robert Robertson delivered his inaugural 
address. He said he was a strong advocate of education in its 
broadest sense in connection with all the scientific professions and 
industries, and believed that auch institutions as theirs were 
important factors in such education. The membership had 
shown an improvement during the past year, and although 
they could not look for a very rapid increase in numbers, 
owing to the limited field from which their members were 
drawa, he appealed to them to do all they could to extend the 
usefulness of the branch in every possible direction. · Mr. Robertson 


afterwards delivered an address on the application of electricity to 


the coal industry, with special regard to its use for that purpose in 
the County of Lanark. Referring to the Government Departmental 
Committee, which had investigated the question and issued a 
report early in the present year, he said that the 
Committee in opening the report had stated that they 
were impressed with the fact that electricity was likely to 
play an important part in the mining industry of the future. While 
this inquiry would no doubt be the means of calling attention to the 
importance of electricity in connection with this irdustry, it was of 
the utmost importance, he thought, that no code of rules or legisla- 
tive enactment should be passed which would in any way 
trammel or hinder its legitimate development and extension. 
He thought the Mining Association of Great Britain sh.uld have 
the support of the Institution in so far as its efforts were directed 
towards that end. There was no doubt whatever that legislation, 
carefully devised with а view to leaving all freedom compatible 
with reasopable safety, would do much to help the advancement of 
the use of electricity in the mining industry, especially among 
those who were prejadiced against the new power because they 
were ignorant of its merits, and were unnecessarily alarmed at what 
they considered its dangers. 


Tramways and Light Railways Association.—The . 
Oficial Circular for October contained the paper by Mr. John I. Hall 
on “ Raworth’s System of Automatic Regenerative Control.” The 
discussion, and the illustrations to the paper, are given in the 
Circular for November, which also contains some Notes on Per- 
manent Way,” read before the Association on 3rd inst. by Mr. A. N. 
Connett. On Friday, 11th inst, the members of the Association 
will visit the works of the L.C.C. tramways by invitation. On 
Thursday, December Ist, Mr. Stephen Sellon will read a paper on 
„Running Powers.” Mr. A. Baker, president, will take the chair. 
A paper on “ Overhead Equipment" will be read by Mr. Henry М, 
Sayers in January next. 


Society of Arts.— The opening meeting of the one- 
hundred-and-fifty-first session will be held on the 16th inst., and 
the list of papers of interest to the profession to be read during the 
session includes: - Arthur Lee, J. P., The British Canals Problem“; 
Charles D. Abel, The Patent Laws”; Killingworth Hedges, 
M. Inst. C. E., Тһе Protection of Buildings from Fire"; Ben. Н. 
Morgan, The Promotion of British Trade"; James Neleon Shool- 
bred, B. A., M. Inst. C. E., The Supply of Electricity.” 


Appointments Vacaut.—Assi-tant examiners at the 
Patent Осе; mains assistant for Blackburn Corporation (#130); 
mains superintendent for Poplar (£120); shift engineer for Worksop 
U. D.C. (25в.). See Official Notices” to-day. 


Association of Engineers-in-Charge.—A paper was 
read by Mr. W. F. Goodrich on “Economic Steam Generation 
and Smoke Prevention,” at a meeting of this Association on 
Oth inst. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commerctal side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—The Horsham U.D.C. 
has increased the salary of Mr. Moraan, electrical engincer, from 
£175 to £225 per annum, 

The Faversham Town Council has appointed Mr. Worr as 
assistant engineer at the electricity works. 

Mr. C. Н. Smytu, chief electrical assistant at Willesden, has been 
provisionally appointed mains superintendent by the Electric Supply 
Committee of Marylebone Borough Council. 


Tramway Officials.—On the retirement of Mr. JOHN 
MrTOALP from tbe managership of the Gateshead and District 
Tramways Co., Ltd., a presentation was made to him by the staff 
and men employed by the company. The presents took the form 
of a gold hunter watch and engraved silver cigarette case. The 
chair was taken by Mr. W. Morrison, the managing director, and the 
preaentation was made by Mr. Charlton, secretary of the local 
Power Supply Co. in the presence of a large audience of the 
staff, officials and men. Among those present were Mr. Cooper, 
traffic manager, Newcastle ; Mr. Simpson (vice-chairman), manager, 
Tynemouth; Mr. Wileon, manager, South Shields; Mr. Bettison, 
manager, Hartlepool; Mr. P. Shannon, of the British Electric Trac- 
tion Co.; and many personal and business friends of the recipient. 
Mr. Metcalf having suitably replied, & smoking concert was pro- 
ceeded with. 

As already announced, the Blackburn Т.С. has resolved to separate 
the management of the tramways undertaking from that of the 
electricity undertaking, and has appointed Mr. J. H. CowELL, 
traffic manager, and Mr. L JOHNSTON, assistant tramway engineer, 
as joint managers of the tramways. Each gentleman will receive 
a salary of £250 per annum. Mr. P. WHEELWBIGHT, 
chief assistant electrical engineer, becomes electrical engiaeer and 
manager of the electricity department, at а salary of £300 per 
annum; and the salaryof Mr. F. Н. Corson, electricity station 
superintendent, bas been increased to £250 а year. 

Mr. D. M. К:хоновм, electrical engineer and manager to the 
Leigh Corporation, was on Wednesday appointed chief engineer 
and manager to the Southwark Borough Council's electrical under- 
taking. There were 93 candidates, 


General.—In connection with the Glasgow municipal 
elections on Tuesday last week, coneiderable surprise was occasioned 
by the defeat of ex-Bailie PaToN, the “ perpétual " chairman of the 
Corporat:on tramways. Mr. Paton, who has been a member of the 
Town Council for exactly 20 years without interruption, has been at 
the head of the Tramways Committee since the Corporation took 
over the car service in the city. Bo successful was he in this 
capacity, that the Town Council, contrary to the general practice, 
appointed him, year after year, convener of the Committee. He 
took а prominent part in the work of converting the syetem 
from horse haulage to electric traction, and the success of 
the undertaking has been, in a great measure, due to his 
zealous care and enterprise. During the present election it was 
one of his boasts that he had given more attention to the tramways 
department of the Corporation than he bad done to his own busi- 
ness. Mr. Paton was known throughout the country in connection 
with the Glasgow tramway cars. His defeat has caused considerable 
regret amongst the members of the Town Council, with whom he 
was held in the highest respect. 

Councillor HUGH ALEXANDER has been appointed convener of the 
Glasgow Corporation Tramways Committee, in room of ex-Bailie 
Paton. 

The vacancy on the board of the Notting Hill Electric Lighting 
Co, Ltd., caused by the death of Mr. W. H. Willane, J. P., D. L., has 
been filled by the election of Mr. Біснавр BrpporPH MARTIN, M. P. 

For the post of resident engineer for the electrical tramways and 
generating station at Pontypridd, 86 applications have been received, 
and the U.D.C. has selected the following to appear before them : — 
Mr. LEOPOLD DE VERGE, deputy borough electrical engineer, New- 
port; Mr. J. C. WHITLEY, deputy tramways manager and engineer 
at Huddersfield ; Mr. C. E. Бтвулвт BILL, in charge of the over- 
head equipment at Leicester; Mr. J. E. TEASDALE, chief electric 
light and tramways assistant at Cardiff ; Mr. D. A. HAMILTON, chief 
assistant electrical and tramways engineer at Lancaster; Mr. 
C. H. J. ANDERSON, resident engineer to the Merthyr Electric 
Traction and Lighting Co., Ltd.; Mr. Јони Snxion, resident elec- 
trical engineer to the Mexborough U. D C. The salary is £300 a year. 

A representative gathering of the engineering, commercial, and 
postal staffs of the South Wales District of che G.P.O. took place at 
. Gloucester last Saturday week, when several presentations were 
made to Mr. C. А. Вмітн, first-class sectional engineer, upon bis 
retirement after 41 years’ service. Mr. Vyle (superintendent engi- 
neer of the district) occupied the chair. The South Wales district 
engineering branch, and others, presented to Mr. Smith a gold keyless 
watcb, and the constraction staff а photograph of the recipient. 
Mr. Smith, in acknowledging, took the opportunity of giving А 
welcome to his successor (Mr. Bennett, of Norwich). 

Mr. J. E. NEALR, senior partner of the Torque Electrical Engi- 
neering Co., is at present in Oape Town, superintending the erection 
of сре plant for the Cape Town Exhibition, the contract for which 
was obtained by his firm. He is also o permanent branches 
in Cape Town and Johannesburg, and any communications relating 


to South African business can be addressed to the head office, 
Dalling Road, Hammersmith, or to the Torque Electrical Engineer- 
ing Оо., 93, 8t. Georges Street, Cape Town. 


NEW COMPANIES REGISTERED. 


Aster, Ltd. (82,337).— This company was registered on October 
20th, with a capital of £25,000 in £1 shares (5,000 preference), to acquire the 
undertaking of the Begbie Manufacturing Co., Ltd., or any thereof, and 
to acquire all or any of the assets of Société L'Aster, a société anonyme regis- 
tered ın France, to adopt agreements with the said company and société, and 
to carry on the business of mechanical engineers, electricians, gas, oil and 
electric engine and motor manufacturers and dealers, machinists, fitters, mill- 
wrights, founders, wire drawers, &c. The first subscribers (each with one share) 
are:—A. Firth, 407, Oxford Street, W., gentleman; 8. D. Begbie, 407. Oxford 
Street, W., engineer; H. Cheronnet, 104, Rue de Courcelles, Paris, ingenieur 
des arts et inanufactures; A. Monard,65, Rue Michel Ange, Paris, ingenieur 
des arts et manufactures; Mrs. E. Clench, The White House, Harlesden ; Mrs. 
M. Begbie, The White House, Harlesden ; and A. Dobson, 407, Oxford Street, 
W., secretary. No initial public issue. The number of directors is not to be 
less than three nor more than seven; the first are Н, Cheronnet, A. Firth, A. 
Monard and 3. D. Begbie; qualification, £100; remuneration, £400 per annum, 
divisible. Registered office, 407, Oxford Street, W. 


Patents and Industries, Lid. (82.426).— This company was 
registered on October 2th, with a capital of £1,000 in 21 shares, to carry on 
the business of electrical tengineers and experta, technical advisers, consulting 
and mechanical engineers, contractors, ironfounders, machinists, &o. The first 
subscribers (each with one share) are:—G. L. West, 10, Serjeans’s Inn, H. C., 
clerk; A. F. Sims, 10, Serjeant's Inn, E.C., solicitor; 8. King, 192, Fleet Street, 
E.C., stationer; 8. В, Heath, 192, Fleet Street, E.C., stationer; J. W. A. 
Wymark, 149, Kennington Road, S. E.; J. Irwin, 128, Charterhouse Street, E: C., 
clerk ; and R. Leach, 10, Serjeant's Inn, E.C., solicitor. No initial public issue. 
The subscribers are to appoint the first directors ; qualification, 50 shares: 
remuneration, 5 per cent. of the net profits, divisible. Registered office, 10, 
Serjeant's Inn, Fleet Street, E. O. 


Raworth’s Traction Patents, Ltd. (82,482).—This company 
was registered on October 81st, with a capital of 000 in £1 shares, to acquire 
from J. 8. Raworth, of 2, Queen Anne’s Gate, Westminster, certain patents and 
inventions connected with electrical or mechanical traction, and to on the 
business of manufacturers of electrical cars, electric plant and accessories, con- 
structors and owners of railways and tramways, &c. The first subscribers 
are:—J. 8. Raworth, Queen Anne’s Gate, Westminster, civil engineer, 400 
shares; T. Browell, 6, Old Queen Street, 8.W., engineer, 100 shares; C. S. 
Hilton, 41, Roland Gardens, S. W., gentleman, 200 shares; G. F. Metzger, 8, 
York Street, Manchester, engineer, 195 shares ; A. K. Baylor, Trafford Park, 
Manchester, electrical engineer, 125 shares; J. I. Hall, 82, Durlaton Road, 
Kingston-on-Tbames, electrical engineer, 25 аһагев; and D. Macdonald, 9, Palace 
Road, Streatham Hill, 8.W., gentleman, 25 shares. Minimum cash subscription, 
one-third of the shares offered to the public. The subscribers are to appoint 
the first directors; qualification, 1 share; remuneration, #50 each per annum 
(£100 for the chairman), and 5 per cent. of the distributed profite, divisible. 
Registered office, 2, Queen Anne’s Gate, Westminster. 


Immisch Launch and Boat Co., Ltd. (82,454) —This company 
was registered on November end, with a capital of £10,000 in £1 shares, to 
acquire from the Immisch Electric Launch Co., Ltd., their electric launches, 
boats, charging stations, property апа undertaking, and to carry on the business 
of electrical and mechanical engineers, olectricians, contractors, &o. The 
first subscribers (each with one share) are:—C. L. Robertson, 14, V e 
Gardens, Kensington, W., gentleman ; B. R. Booth, 90, Norfolk Street, W. C., 
весте ; W. B. Wreathall, 80, Norfolk Street, W.O., secretary; Н.В. ` 
97, Oakley Street, Chelsea, 8.W., journalist; 8. Humphry, Foxton House, 
50 Cainbs., gentleman; W. F. Herring, 85, Hawarden Grove, Herne Hill 
S.E. secretary: and W. Rumball, St. Albens, New Malden, surveyor and 
valuer. No initial publio issue. The subsori are to appoint the first . 
directors; qualification, one share; remuneration as fixed by the company. 
Registered office, Donington House, Norfolk Street, W. C. 


Traction Corporation, Ltd. (82,477).—This company was 
registered on November 4th, with & capital of £100 in £1 shares, to acquire 
any patents and rights relating to the duction, treatment, storage and use of 
any motive or mechanical power and any apparatus therefor, and to carry on 
the business of manufacturers of and dealers in tramcars, carriages, motor-care, 
trucks, vehicles, locomotives, accumulators, dynamos and mach ery, suppliers 
of electrical, water, air or other power, &c. The first subscribers (each with 
one share) are :—J. D. MoArs, 16, Great George Street, B. W., Secretary: E. G. 
Quest, 116, Fore Street, E. C., clerk; V. F. Crowther-Smith, 6, Stone Buildings, 
W.C., solicitor; D. T. Reid, 80, Regent Square, King's Cross, W.C., clerk; E. P. 
Bainbridge, 69, Ennismore Gardens, 8.W., gentleman; R. Biown, 16, Great 
George Street, 8.W., engineer; and R. Simpson, 1, Brick Court, Temple, E. C., 
barrister, No initial pubiic issue. Table А mainly applies. 


W. & E. Sumner, Ltd. (82,446).—This company was registered 
on November lst, with a capital of £1,000 in £1 shares, to carry on the business 
of mechanical and electrical engineers, patentees and manufacturere of and 
dealers in electrical appliances and other articles, general merchants, importers, 
exporters, brokers, factors, commission agents, tc. The first subscribers (each 
with one share) are:—Mrs. Н. 8. Sumner, 45, Litherland Park, Litherland, 
Liverpool; F. A. Pocklington, 68, Castle Street, Liverpool, electrical engineer; 
Т. Williams, 34, Rockville Street, Rock Ferry, Birkenhead, clerk ; W. B. Deyes, 
97, Ashfield, Wavertree, Liverpool, acoountant; Miss N. Harrop, 266, Liscard 
Road, Liscard; J. Н. Glover, 60, Castle Street, Liverpool, solicitor; and J. A. 
Watson, 78, Fountain Street, Birkenhead, clerk. No initial public issue. Table 
“A” mainly applies. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tux returns of this Scottish borough are for 


Kirkcaldy the first completed year's working of both the 
Municipal lighting and tramway departments. 
Electricity In the case of the electric supply, a promising 
Supply and start haè been made, aided, no doubt, by very 
Tramways. substantial traction and public lighing loads, 


which it will be seen in both cases, exceed the 
private supply; itis also a matter for congratulation that after 
meeting the current year's financial charges, a surplus remains 
which all but covers the deficit of the first few months’ working. 


NUES ——— ————YÓ "^ 
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The prices charged are:—Private lighting, 44d. per unit; power, 
24d., and traction, 2d., flat rates; public arcs, £16 per annum. The 
chief engineer is Mr. О. Е. Francis. 


GENERAL STATEMENT FOR YEAR ENDING May 15TH, 1904. 


Total capital expended ... £52,578 

Number of units sold— 
Private supply ... os iss - 67,555 
Public lighting ... vas i 925 .. 87,039 
Traction T ds без * 395,071 
Total number of units sold 549,665 


Equivalent number of 8-c.P. lamps connected 40,000 (app.) 
H.P. of motors connected тү 25 we 50 


Number of public lamps. 1205 10-а. arc 


Maximumiload in kw. 


REVENUES ACCOURT. 


Gross revenue € £5,367 = 2 354. per unit. 

Works and distribution costs 
(inc. pub. lighting) ie 

Total working coste ea iss 


20816 c P. inc. 
X 475 Kw. 


£2,188 = ‘95d. per unit. 
£3,105 = 1 354. per unit. 


Gross profit “ee ., £23,262 
Average price obtained per unit— 
Private lighting ... PS ds i .. 625d. 
„ motors s. 28 isi .. 24d. 
Pabliclighting ... 3 02d. 
Traction - 175d. 
PRorIT BTATRMENT. 
Interest on loans ... 2% ТУ Є .. £1,334 
Sinking fund iss a к es © 564 
Debit balance carried forward ... iss Ses — 42 
Deficit brought forward from la:t account 406 
Gross profit £2,262 
TRAMWAYS ACCOUNTS. 
For 12 months ending May 15th, 1904. 
of route Р ss ias “© 5 miles 
Total length of track $us T ess 71 „ 
Car-miles run TN sat T dite 301,779 
Passengers carried is Кр к .. 2,770,936 
Capital expended to date af £78,731 
Traffic receipts ... - сөз m £9,934 
Total receipts... - vis st «. £10,189 
Working expenses -— iN s 47, 628 
Gross profit vss m £2 566 
Income per car-mile ... oe -— 8:10d. 
Working expenses per car-mile es 6:054. 
Interest and sinking fund per car-mile 198d. 
Total ехрепғев per car-mile  ... T 8:03d. 
Profit or lose per car-mile & M + 074. 
Cost of energy per car-mile ... б ies 2 29d. 
Average fare per passenger € € 86d. 
Revenue per mile of rc ute ios cos £2,038 
Expenditure per mile of route... one one £1,525 
Total units used at 395,071 
Units used per car-mile .. rie 1 309 
Percentage of working expenses to receipts... 75:595 


In regard to the tramways, one route only was in use until 
December, and the returns are, therefore, not representative of & 
complete year on the whole system. However, although the 
average income is not up to the level of larger undertakings, yet 
under the influence of moderate working expenses, the department 
contrives to show a surplus after meeting all financial charges. Out 
of the surplus, a sum of £40 was voted to depreciation. 


Prorit STATEMENT. 


Interest on loans... eek dis "T oo 9019 
Sinking fund eee eee eee eee сов 470 
Sa las eee eee м eee ооо eee 91 
By balance from last account ess vs — 7 

Gross profit... £2,566 


CITY NOTES. 


The Amazon Telegraph Co. 


Tun annual meeting was held on Tuesday at the offices, 42, O'd 
Broad Street. A representative of the ErrorRicAL Review was 
informed that the proceedings were private, and a request fora 
copy of the report was refused. We are able to state, however, 


that the directors’ report for the year ended June 30th last says 
that the gross revenue amounts to 253,798, and the total work- 
ing expenses to £44,042, to which are added £7,361 for interest on 
loans, and £9,525 for debenture interest and sinking fund, making 
a deficit of £7,130 for the year, and this, added to the debit balance 
of £106,181 brought forward from the last account, leaves £113,311 
to the debit of the revenue account. 

The traffic receipts amount to £40,551, as compared with £34,527 
for the previous year, and the approval of the Federal Government 
has been obtained for an increase of rates, to come into force 
January 186 next, which, it is hoped, will materially increase the 
revenue of the company. Amongst the items detailed on the debtor 
side of the revenue account are the following: — Maintenance of 
cables, £26,520 ; directors’ fees (including managing director), £750 ; 
debenture trustees’ fees, £157; Rio de Janeiro agency, £1,890. 
The traffic receipts are augmented by subsidiary payment from the 
Federal Government of £13,246. In the balance-sheet ws find the 
share capital to be £250,000; debenture capital, £119,700; total 
capital, £369,700. There is a debenture sinking fund of £21,525; 
debenture interest, unpaid, £29,925, and loans of £145,250, secured 
upon 750 5 per cent. and 1,500 6 per cent. debentures of £100 each. 
On the asset side we notice:—ss. Viking fund of £41,000, State of 
Amazon 5 per cent. gold bonds for £45,987, and an account for 
messages due from the Brazilian Government (it is not stated how 
long outstanding) for £10,083, and sundry other small debtors, 
leaving, as before stated, a balance to the bad of £113,911. In the 
early years of the life of this company, we have had occasion to 
write about ite financial condition, and the fairness of our remarks 
has been proved by results, We fear that if the maintenance 
bill, chiefly, be not materially reduced, there seems little hope of 
reaching prosperity. The rednction, rather than the increase, of 
rates seems to have proved elsewhere the most remunerative policy 
in the end. 


Rosario Electric Co. 


AT the meeting held on 7th inst., at River Plate House, E. O., Mr. 
W. T. WxsTEBN, the chairman, said that the new engines and cables 
had been taken over in August, 1903. After deducting the running 
expenses in Argentina, the profit for the first six months of 1903, 
amounted to £2,700, and for the six months to December 3186, 1903, 
they bad risen to £2,800, while for the six months to June 30th, 
1904, they had advanced to £5,100. Forthe first two months of 
the ccmpany’s current financial year the figure was over 22,400. 
The number of customers had risen from 800 in December, 1903, to 
936 in Beptember last. Besides taking on new consumers for light- 
ing, the company had made a beginning in the power business. 
The report was adopted. 

A resolution was then passed to increase the capital to £160,000 
by the creation of 8,000 further 6 per cent. cum. pref. shares of. £5 
each, ranking pari passu with the existing pref. shares. The time 
had now come when tbe directors were not afraid of paying interim 
dividends. In future, therefore, balf-yearly dividends would be 

id "š 


The resolution was carried. 


The British Aluminium Co. 


Ан extraordinary general meeting was held at Winchester House, 
E. O., on Wednesday, for the purpose of considering the following 
special retolutions :— | 

(1) That each of the existing A“ cumulative preference shares and each о 
the 7 per cent. eumulative preference shares of £10 each be divided into two 
shares of £5 upon each of which the sum of £5 shall be credited as paid up; (9) 
That the 10,000 ordinary shares of £1 each be consolidated in such manner that 
every five of the existing shares shall constitute one £5 share upon which the 
sum of £5 shall be credited as having been paid up; (8) That the existing 
articles of association of the company be cancelled, snd that the articles con- 
tained in the printed document submitted to the meeting and for the purpose 
of identification subscribed by the chairman thereof be apd the same are here- 
by approved and that such articles be and they are hereby adopted as the 
regulations of the company to the exclusion ot all existing regulations thereof. 


Mr. J. D. Bonner, who presided, in moving the adoption of the 
resolutions, said that at the last meeting of the company, the chair- 
man explained tbat the board felt that the time had arrived to take 
the necessary steps for the development of the Loch Leven water 
power, and he stated that later in the year proposals for the raising 
of the necessary capital would be submitted. It was as a pre- 
liminary to bringing these proposals before the shareholders that 
they asked for the resolutions to be passed. When the confirmatory 
meeting was held they would be in & better position to explain their 
proposals. The effect of the first two resolutions would be that each 
£5 of share capital would have one vote. It did not affect in any 
other way the retpective rights of the different classes of shares. 
He felt, however, that £5 sbares were more popular and more 
marketable than £10 shares, and he had no doubt that they would 
unanimously approve of the restoration of the shares to one uniform 
denomination. The third resolution appeared on the face of it to 
be of а more important character; but, as а matter of fact, the pro- 
posed new articles were in the common form. The company 
appeared to be entering on & more prosperous period than it had 
ever yet enjoyed, and he felt confident they would endorse the 
idea of bringing the articles up to date. 

Мт. WoLFENDEN seconded the motion. 

Reply ing to questions, Mr. Ввівтотю (the solicitor) said there 
were no material alterations in the new articles of association. The 
fact was that their articles had been so patched, and they had to 
consult so many documents when they wanted to find a point, that 


they were taking the opportunity of consolidating them. 


resolutions were carried. 
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North-Western Electricity and Power Gas Co. 


A MEETING of this company was held at Crewe, on 21st ult., Mr. 
T. W. Twyford, of Hanley, occupying the chair. 

The CHAIRMAN explained at some length the position of the com- 
pany, and said that other companies having objects similar to those of 
this company were making satisfactory progress, notably the South 
Wales Electric Power Co. It was decided to increase the capital of 
the company with & view to paying off the liabilities incurred in 
obtaining the two Acts of Parliament, and to provide funds for 
laying down plant at some convenient place in the Potteries iu 
order that the practicability of utilising Mond gas for firing ovens 
might be demonstrated to those interested in the pottery and 
kindred trades. A sum of rearly £6,000 was promised in the 
room. 

Mr. T. W. HanBiISON, a shareholder, expressed the opinion that 
to ensure local eupport this plant should be put down at once to 
demonstrate the advantage to be derived by the use of Mond gas 
for firing purposos. 

When this bas been done and the financial market is favourable, 
says а Stafford paper, it is the intention of the company to appeal 
to the public for the capital necessary to construct and equip their 
first power station, which will be erected in the neighbourhood of 
Milton. 


Eastern Extension Telegraph Co. 


THE report for the half-year ended June 30th last, to be rubmitted 
to the meeting on the 16th inst., states that the gross receipts have 
amounted to 4300, 058, against £265,099 for the corresponding half 
of 1903. In tbe former figure is included interest on investments 
(£13,125), which in the corresponding period of 1903 was carried 
direct to the general reserve fund. Working expenses, including 
£25,712 for maintenance of cables, absorb £141,707, against £138,516 
for the corresponding period of 1903, leaving a balance of £158,350. 
From this is deducted £2,923 for income-tax and £12,048 for inte- 
rest on debenture stock, leaving £143,379 as net profit for the half- 
year. After adding £41,891 brought forward, there is an available 
balance of £185,270. Two quarterly dividends of 1} per cent. each 
have been paid, leaving £110,270 to be carried forward. А further 
partial renewal of the Hong Kong-Foochow cable has been effected, 
and tbe cost, amounting to £6,273, charged against the general 
reserve fund. The es. /гез!отет has been sold to replace the Com- 
mercial Pacific Cable Co.'s вв. Scotia, and a small steamer (ss. Mag- 
net) bas been purchased for effecting repairs to the many cables 
which the company possesses in shallow waters of lees than 400 
fatboms. The subsidy arrangement in connection with the Tonquin 
cable expired in February last, and а new agreement has since been 
arranged, subject to Parliamentary approval, by which the French 
Government will acquire the ownership of the cable. 


Cape Electric Tramways, Ltd. 


THE report for the year ended June 30th last, to be presented at the 
meeting on the 23rd inst, shows, after providing for debenture 
interest and redemption of debentures, л net balance to credit of 
£57,080. Two interim dividends of 5 per cent. have been paid. 
The reserve fund has been credited with £8,000, leaving а balance 
of £793 to be carried forward. The passenger and revenue returns 
for tbe Cape Town system for the 12 months under review both 
show a slight increase over the previous year, and the expenditure 
account a small decrease over the same period. An increase of pas- 
sengers and revenue has also been experienced in Port Elizabeth ; 
but, on the other hand, the expenditure account of that system has 
had to bear several very heavy charges during the past 12 months, 
due principally to the necessity for constructive repairs to.the per- 
manent way, to а serious increase in the coal account, and to other 
special items, amounting in all to about £6,000. 


Electricity Supply Company for Spain.—Notice is 
given that the third drawing of the 5 per cent. consolidated deben- 
tures for redemption at par on January 2nd, 1905, will take place at 
the registered office of the company, College Hill Chambers, Col- 
lege Hill, E. O., on Monday, November 21st, 1904, at 11.30 a.m. 


Prospectus.— 7% Kalgoorlie Llectric Tramiways, Lid., 
has been before the public this week with 475, 000 —5 per cent. 
first mortgage debenture stock at par. The stock was offered by 
the Tramways Syndicate, Ltd., and the list was to close on 
Wednesday. 


Bordeaux Electric Tramways.—The directors of the 
Compagnie Francaise des Tramways Electriques et Omnibus de 
Bordeaux have declared a dividend for the half-year ended Jane 
30tb, 1904, payable on November 15th, 1904, as follows :—4 80 fr. 
on registered shares by endorsement on certificate; 4.65 fr. on 
bearer shares against coupon No. 6. 


Rhodes Electrical Manufacturing Co.—The directora 
have declared an interim dividend for the quarter ending August 


31st, 1904, at the rate of 6 per cent. per annum on the ordinary 
shares, | 


STOCKS AND SHARES. 


Wednesday Evening. 

War's alarms are growing fainter in the Stock Exchange, where 
prices have begun to recover from their recent weakness. The 
prospect, too, of a 4 per cent. Bank Rate has been robbed of its 
terror by much discussion and anticipation. New Russian and 
Japanese External loans are pending, but the bonds of the former 
country will not be offered here, and another ten millions sterling 
Japanese issue would not hurt the money market in Lombard Street. 
Industrial descriptions have taken a step forward in public favour, 
and electrical varieties as a whole are better on the week. 

Not for the last decade has there been so many changes to report 
at one time in the following price lists as there are to-day. The 
Stock Exchange Committee have tardily awakened to the fact 
which has been patent for years past, that the Official List 
quotations are what we have continually termed ridiculously wide. 
Business is being lost to the Stock Exchange every day by the 
absurdity of the system that permits the official limits between 
buying and selling prices to be far wider than those which prevail 
upon an actual dealing basis. The folly of the thing does not 
seem to have dawned upon the Committee until last week, but their 
instructions that prices should be quoted at narrower margins are 
responsible for nearly all the changes just referred to. The middle 
price in many cases remains unchanged ; the alteration occurs in 
the fractions on either side o? that middle price, and in cordially 
welcoming а reform that we have for years declared to be necessary, 
a hope may be added that the system will extend still more; there 
is certainly plenty of scope for it even yet. 

After this, it seems like an anti-climax to say that Central London 
Deferred stock is now quoted at 83 to 86, or 1 per cent. wider than 
it was last week. The reason for this, however, lies in the lack of 
market in Central Londors, upon which we commented а week or 
two back. It is difficult to see why the company's Ordinary stock 
should be called 91to 94, when the actual price is more like 924 to 
935. City and South London has declined to 403, a fall of 14, and 
Waterloo and City is a trifle better upon the narrowing of the 
quotation, Metropolitan Consolidated rose to 101, and Districts 
show a slight advance at 42. The District Co. will discontinue the 
issue of season tickets after the end of this year. 

Examination of the electric supply share list will: show that the 
narrowing of prices is mainly in favour of holders, where it bas not 
stopped at leaving the medium quotation unchanged. For instance, 
City of London Preference ате now 134 — 14, instead of being 13—14, 


. Urban Ordinary 41 — 5, instead of 41 — 5, and so on. There are one 


or two exceptions, of which County Ordinary and Notting Hill are 
examples. The cbanges in the Debenture stocks, as might have 
been expected, are nearly all in the upward direction, the improve- 
ments being mainly confined to rises of а point in the selling 
rices. 

P Ths Kalgoorlie Electric Tramwaye Debenture issue has been 
received with a certain amount of kindliness, although, of course, 
the great thing against the company is the uncertainty attaching to 
the gold industry in Western Australia. A town may be exceed- 
iogly prosperous for a certain number of years and then drop to the 
level of a deserted village if the chief industry “pinches out.” 
Kalgoorlie, of course, is not wholly dependent upon gold mining, 
but it owes the greater part of its raison d'étre to the search for the 
metal, and Westralian companies are notoriously ''pocketty." 
Beyond this, the issue looks a fair riek of its kind. 

Telegraph descripticns have been altered in, wholesale fashion. 
The Eastern Telegraph price has only tbree points difference 
between its buying and selling margins, whereas last week it was 
five points. When а broker comes to deal he expects to get а 
11 per cent. price, or, at the widest, 2 per cent., so there is room 
for further pruning. The middle price remains at 1343. and 
Eastern Extensions are still 122. Anglo-American Telegraphs have 
advanced very sharply, the Deferred being 18 up at 94 upon a fresh 
access of speculative buying. National Telephone stocks and shares 
are rather better, and Chili Telephones at 52 are { higher. Monte 
Video shares find supporters at 12s. 6d. 

Traction issues are steady, without much change. Isle of Thanet 
Electric Tramways 4 per cent. Debenture stock has crept up to 924, 
Auckland 5 per cent. Debenture is better at 106, and Calcutta Tram- 
ways 4j percent. Dabenture changes hands about 108. British 
Columbia Preferred is 1034, the Deferred being about a point more. 
In the Miscellaneous section, Brush shares are nominally lower, 
and the Second Debenture has dropped to 704. At 3g Westing- 
house Preference have receded а fraction. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present NAMB : or Dividends for the last 888 9 week ended 
Isene. : ' xm three years. Nov. 2nd. Nov. 9th. N т 
: 1901, 190. 1908. Highest Lowest 
67,100 | African Direct Tel ph, 4 95 Debs. Hs s ә ox ..| 100 an ae 5 98 —102 99 —102 x sa 
25,000 | Amason Is shares, Nos, 1 to 95,000 „ сё» 10 > - 34— 8% B oe ee 
119,700: Do, do. 5 % Dens., os. 1 to 1,250 Red, se ee ee 100 ee es oe ee UT as eo "Mon oe Й 
788,640 | Anglo-American Telegraph d . Stock | 61s. 60/6 | 61s. 50 — 53 52 — 54 52 507 
8,106,580 Do, do, do. 6 Pref, ee эе ee „ә ee Btock 6 % 6 6 % 97 — 99 $9 т 102 99 9-4 
8,106,580 | Do, do, do. Deferred 922595559 „ә, Stock | 32s. 1/- 98. 8— 8 92— 10 943 81 
44,000 | Chili Telephone, Nos, 1 to 44,000 .. .. .. .. ee ee Б 5 6% | 7% 51— 6 cH— 58 5j 64 
15,888,8008 | Commercial Cable Bs. CAE. o т „„ “wo 100 8 8 96 T 110 —190 170 —190 e. e 
1,841,909 Do. do, J took EE a : 93 — 96 98 — 96 931 2l 
16,000 Cabs Telegraph. ee ee өө se ee ee 10 4 96 6496 b % 7 T 8 xd 7i— 7 * ыы 
8000 Di 10 % Pre ee ee ee ve 10 ee ee ee 2 тес pm E ee ee 
rect Spanish тена 10 $ Oum, "Pret. eec ee ee эе 6 ee ee eo — — ee ee 
80,000 do. oa ee ee ге es ee 50 ee oe 98 —101 % 99 —101 
60,7101 Direct. Ù. United States sis 90 Blo | 8% | 3% 101 — 10i 109 — 108 10, 103 
81,800 | Direct West India Cable, 44% Hee. Deb., within Nos. 1 to 1,200, Red. 100 x жи she 100 —102 100 —102 as jt 
4,000,000 | Eastern Telegraph, Ord. 8 e ee ee so o 5. | Bock | TH | 7% | 7% | 132 —187 183 —186 185 1871 
1,955,565 Do. 84 Pref, Stock E ee ee ee ee ee 100 ee ee oe 36 — 89 8 — 90 804 874 
1,604,645 Do. 5 Mort. рео. рок е. ee ee ee ee Восак T% 1% T% Ма ха sheet 194 128 
830,000: Do. 4 % Deb. Btock ph Btook ee es ee 105 —108 106 —108 ee 
890,000 | Eastern & South * Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 БА oe 5 100 —108 101 —103 os а 
180227 акт 5 3 . Mort. Бо. (Mauritius Sub.) 1 to 8,000 m six, [ев 16 7, ы&% y ma 1 — i 'üp 
ee ee ee ee ee 14 — (x = vt it 
180,049 Do. do, 6% Prei. 10 Š T .. 184— 14 185 — 18& 1815 133 
160,000 | Great Northern Telegraph, of Copenhagen 10 15% | 12% | 15 96 284— 294 t84— 29 244 n 
64,700 Halifax and Bermudas Cable, 44 % 1st Mort. Dee within Nor.) 100 S Е .. 100 —102 100 —102 : M 
17,000 | Indo-Eur»pean Telegraph ee m is ж А 95 10 . 10% 10 %, 4 47 xd 443 — 464 443 Р 
72,680 Monte Video Telephone Co., Ltd., Ord. oe ee ee ee ee 1 225 8 2 8 "o PA = ta x q- А 
1,988,888 National Telephone, Pref. Bock .. .. .. es 100 5 | 6% | 6 4 106 —108 1064 —1074 197 1067 
1,906,667 Do. о Def. Воск .. .. .. 100 s 44 Б 96 — 98 97 — 98 
15,000 Do. do. 6 Cum. 1st Pref. ee ee ee ee ee 10 6 6 6 % 12 TA 14 13 jx 14 
15,000 Do. do. 6% Cum. and Pref. ds Sx às 10 6 6 6 11 — 18 12 — 18 124, 
8,950,000 Do, do, 6% Non-cum. 8rd. Pref., 1 to 950,000 ..  .. Ф 5 5 53 — бй 54— 5 
000.000: Do. до. Be Deb. 8 k R oe ee ee ee Stock 84 84 84 Exod 99 978 — 9 97 
680,598 Do. do. 4 % Deb. Stock Red. eo oo >| 100 % 4 4 % 101—106 1013 —1054 
147218 | бача Telenhone and Ei ы, Nok T Ec paid o al à | om | в9% | 6% j— 1 н 1 
ерһопе ап 60. Nos. 1 to ee ee u =o a ee ee 
50,000 Do. do. do. p й : es oe 1 ee te ee й 1 ха ja 1} ee 
100,000] | Pacific and European Tels 4% Guar, “Сере, 110 1,000 oe oe | 100 ee oe me 97 —100 98 —100 i as 
11,889 Reuter's °з es ее ое ее se ee °з ee 8 6% 5% ee 64— 7% 63— 7i 75 2 ee 
8'808 | Submarine Cables Trusi 33 X че o | рата 118 191 18) |. 7 
68,000 | United River Plate Telephone ae Б 196 | 1% oe 64— €i s eg zm oe 
40,000 Do. do, H Gum. Prot., Nos. 1 to 40,000 ee 6 ee ee oe 42— 5 4 TT bà -e * 
179,9471 Do. do. Debs bes. ee ae es ee ee Stock ee se oe 108 —106 104 —106 1034 ег 
15,800 | West African Telegraph, Shares ка. 5 10 ve 9 96 4 96 3— 73 7— 7 
80,008 West Coast of Amerios, 1 to 30,000 and 59,001 to 68,003 94 ve os xs та = ee oe 
160,0003 | West Coast of America, 4 Dens SO 1,600. апак, by Bras, Bub, Tel, 100 T a ds —100 —100 sis , 
207,990, | Western Telegra cat i À „ „ 10 | T$ | тж | тә | 123-13 18 — 18} 1% | iz 
75,0008 Date a aud series, 1906 ee ee oe 100 ee ee oe 101 —104 1014—1 ыы $e 
400,000 Do b. Stock Red, .. ve "P ee 100 ee T we» 101 —104 1014—1034 102 
68,821 Wesi Inia and Penama Те ы ee ee ee 0 0 ee ee 10 А ee ee ee i— 4 yam Үл 14, » 
84,668 Го. do, do. 6 Cum. 1st Pret. ee ее 10 ee ee ee 64— 7 64— Tk Tya 643 
4,069 ро, do. do. 6 Oum, Ind Pref, „ eed! d và ‘é "E 5— 6 51— 53 55 2 
80,6082 Do do. do, Debs., Nos, 1 to 1,800 oo | 100 АР ee - 100 —103 101 —103 162 H 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 | British Aluminium 1 % Cum. Pref. „ чав ЧА бе - 10 wa ET ie 64— 6 53— 6 
10,000 Do. do. * A" 6 95 Cum. Pref. e E s 10 ө bè ae — 94 — 94 os 
0003 Do. до, се мо, Deb, Brook Red, eo ee ee Stock ee ee ee 96 — 100 96 ч" 00 °» 
100,000 British Eleotrio Traction АС 0 0 ee ее ee ge 10 9 % 8 % ee 92— 1 94— 11 104, 105 
100,000 Do. do 6 % Gum . Pret. 50 as 10 RA sa є п-п 11à— 11 11; 
Do. do. Perpetual Dehenture Stock ee ee Stock ee ee ee 116 —119 117 —] 19 11 1177 
Do. do. 44% 2nd Deb. Stock Rede. 100 IK E z 94 — 97 95 — 97 954 
100,000 British Insulated and H Cables ee ee ve se ee b 10 96 10 96 8 96 6 54— 6 bd ee 
100,000 Do. do. 6% . Pret, ee ae ее 6 ee ee ee E 6 6 ae 
50,000 Do, f 96 1st Mort, Deb, Red. ы е i Ке Н 101 —104 101 —104 m E 
60,000 TBrowets, Lindley & Oo., e oe ee eo ee £1 Nil ee б — ee ee 
60,000 Do. do. 6 % Oum. Pref. .. . os és £1 Ф ко 14/6 to 1 14/6 to 1 a ee 
105,781 | Brush Electrical Engineering, 1 to 106,781 .. vs is ee 2 N Nil Nil — Ар 
150,000 do, op cums 0 e ттер 98 ae ee 2 8% 6% 6% 1— 1 1— 1 1 1/, 
195,001 Do. do. Perp. b. Stock . ee se Stock ee ео ee „98 — 96 98 = 96 ee ee 
°25,0003 Do. do. Perp. 2nd Deb. Stock © ee | Btock x ss ae „10 — 15 63 — 73 73 723 
86,000 | Oallender's Cable Construction as ce zi $4. o» b 90 96 | 159% 123% 9 — 10 xd (913— 91 ix 205 
40,000 Do. do. do. 5 9% Prei. ee ee ee 6 ee es ee Te 6 — J tł 5 ee 
90,0003 do. o. а ist Mort. Deb, Stock Red, .. | Stock: we М 5% 108 —1C6 104 —106 
1,960,014 | Oentral London navel: Ord. 8 ms ө es „Stock- € 4 4 91 — 94 91 — 94 988 923 
494,098 Г] 4 na vem Btock эе ee ee ee ee Stock é 4 4 100 —102 100 —104 ee ee 
494,908 Do. do. Stock 4 4 4 81 — 0( 88 — 88 D 
1,380,000 Ону and South London Railway ET ee ee EP ee | Stock | 2 Bl 23% 47 — 49 „46 — 47 47 46 
86,000 ron а Сез Ню is s is E 8 Th 5 ЕР 1— 2 a 1— 14 те ee 
100,000: l IUE NS о 5 e |e | e р | o-s 880 — 96 E 
‚ 99,901 & Swan United Eleo, Light, | “д” shares, 43 peid, 1 to 99 5 Nil; Nil са — = — $$ us 
17,180 Do. до. 33 01—017,189 .. i hi Nil Nil ха 3 a m 1 is ee 
„44,0381 ро. i do, Deb. Stock Red. ee 100 E se ; ee ee 78 — 88 78 — 88 ee oe 
100,000 Do. do. зна b. Sock Prov, Certa. all pd. 100): TH | к "s 79 — 81 19 — 81 s te 
112,100 | Electrio Construction 1 to 113, ae os PA :93- | 6% 176 % 4% 1— n] “ї— 13 А 
81,890 Do. do, 7 post Pond 1 to 81 e ae :93- mA Rey Se 3 — 3823 2 — 24 : a 
82,5001 Dos Ri fe Co ад Б Eris Mort, De Bab. Stock Stock эе ee Stoch, @e = ee ee yag 0 ee „ „ 
25,000 Gene eo 0 0 U um. ee ee ee oe 2 10 bb, б ee д < 95 г TW 935 9i 
200,000 ü P iw 19 bel DEG vs ө Её 908 PIE 7 ee Eo (ON t 5 104 - 114 92 ы. 
900,000 enley's * 4, egrap Orgs, ees ee ee ee ^ ө» 7 Е e 15 с == pi = on oe 
900,000 e Do. do; Pref. us as 6 [O. ' бы % -- 6 -- d ctà — bj da “© 
45,900 ort. Deb, Stock — .. ..| Stoch! ы 108 —111 109 —111 5, б> 
50,000 | Indis-Rubber, Guna-Percha a Telegraph Works oo 5. | 10 10 95 | |:10 & КЕ 194 — 204 20 — 204 208 20 
800,000 ро. до. до. 4 % 1st Mort. Deb. 100 а . эз ee e. 0 99 —102 E 99 —102 "EX oe 
81,500 |tLiverpool Overhead Railway, Ord e se 10] | 14% | 14% |, °.. 88— BÈ iSà— ЗР s 
10,000 1 Do. do. Prei. 410 paid ee os ee ве 10’ * vo ee Se 10 — 104 „10 Бринг: 104 ee 
87,860 Telegraph Construction and Maintenance oo oe oo we | 119: 20 % | 20 % | 20 % 36 — 89 “87 — 89 88] Е 
150,001 А до. 4 96 Deb. Bds., "Nos, 1.00, 1, 500 Red. 1909 | 1 se st 2: 101 —104', 102 —104 -" Е 
640,0003 Waterloo & City Railway, Ord. Stock ee ee ee ee ee 100 8% 83% 8% 87 — $0 88 — 90 88 


A period of nine months. t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 4 From Manchester Share List. 


Bank rate of discount 3 per cent. (April 21st, 1904). 


A ыыы — — a 
_ 800 - THE ELECTRICAL REVIEW. [Vol 55. No. 1,407, Моувивив 11, 1904. a 


SHARE LIST OF ELEOTRIOAL ¢ COMPANIES (он оса). – ELECTRICITY SUPPLY COMPANIES, 
НАМЕ. or week ended 
issue, | Share, last three years Nov. 9th, 1904. 
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10:000 ns ao "a ü A der Bret. s 6 és Vs ys 533 
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400,0001 Do, do. Deb. Stock oe oe ee ee ee ee ee ee ee oe ee 
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100,000 Meiropoliian Electri» Supply, 1 Е 100, ..| 10 64% | "396 | 81% 16, | 16 
71,106 49: Сот. Pref. 1—71, 108, £28 paid ee 6 ee ee oe 534 
290,000: Do do. 4 a Mort. Deb. Stock > “a is is 114 А 
250,0001 Do. Mort. Deb. Stock Red ee ee Btook ee oe oe 97 Фе 
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59,000 4% let Mort. Deb. ев ee ee 100 ee oe ee ee ee 
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90,000 Do. do. 9205 Pref. 90,061 to ко 40,080 6 ee oe oe ae oe 
150,000 Do, do. B Deb. Btock Red ee 100 ee ee ee ae e 
12,000 Smithfield Markets Electric бр Oni oe ee 5 ee 9496 4 96 ee oe 
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CHEMICALS, &o. 55 METALS, K. (c. „ PL OR 
в Acid, Hydrochlorio „ per OWS, 6j- ER e Copper Sheet  .. ..  .. per ton £76 vs 
a , Nitric ee ee ee m per owt. 23J- eo б [T] Rod.. ee per ton £76 ee 
а „ Oxalic.. oo ос ә» per . B9J- es 6 y (Electrolytic) Bars o .. рег ton £66 4 
a » Bulphurie ee "P ee per owt, 6/6 ee 6 ” ee per ton £82 ee 
в Ammo Bal .. RA per сті, 49/- * e 6 n» " .. per ton 476 v 
a Ammonia, Muriate (crystal) . рег ton 488 10 vs 6 4 " Н.О. Wire per lb. 8 xs 
& 99 oe ee ee per ton £80 oe f Ebonite Rod ee ee ee per lb. ee 
в Bleachin powder .. as ee рег ton 25 5 ee 10 Bheet .. m .. per lb. 8/- T 
a Bisulphide of Carbon .. per ton #15 a п German Silver Wire . per lb. 1/6 ec 
а Borax.. vs «s oe ee рег ton £18 de hk Gutta-percha fine. at ee рег lb. 8/- - 
а Bensole (90 ) ec oe ee per gal. 77 oe h India-rubber, Para fine .. ee per Ib. 5 to 6/1 ino. 
€ „ ( 95 .. T ee per gal. 6/6 А $ Iron, Charcoal Sheets per ton £18 
a Copper Sulphate .. T per ton 22¹ £1 inc. $ ,, Pig (Cleveland warrants) рег ton 46/73 1½ inc. 
a Lead, Nitrate as es per ton £25 ` $ „ Forgin ee per ton From £11 ee 
4 [1] White Bugar ee ee per ton #81 ee $ » Вогар, oe per ton 416 to 50% эе 
Mth tated Berti e. ө» o por юа ; uc ^w ee $ „ Wire, galvanised No.8 .. per ton К ы е TS io 
2 e y eo ee N * 
в Барын, Solvent dÒ% a iu С), per pal. 56 E е Lead, English Ingo .. . per ten | | fig i6 ino. 
e Po 1 casks .. per ва, А " Bhee$  .. ee рет ton £11 11s. 64. T 
B Caustic (15/9096). . per ton 294 es 2. Manganin Wire No. 8 per lb. 8/- T 
в Shellac e. per owt, 940J- 10s. inc. g Mercury .. per bot, 27 15 үн 
в Sulphate of Magnesia ..  .. per ton £4 10 ч 4 Mica (in original cases) amall `. per lb, sd. to l / se 
a Sulphur, Sublimed Flowers .. per ton #6 10 dae Ss d n " „ medium per lb. 9/6 to 4/- eo 
a " 5 - ee per ton 45 10 e» d per lb, 4/6 to 8/6 m 
а Lum ee per ton &5 P Р Phosphor Bronse, plain castings per lb. 1/- to Im ee 
а Boda. Caustio (white 70%) ee рег ton 810 16 э , " rolled bars & per lb. 1/- to 1/8 ee 
a v тыы ыы: - cedri 140. ә Padus и trip & sheet per lb. * il " 
€ ДЛ oe ee per ee р ee ee ee ee per Og. ee 
e Silicium Bronse Wire per Ib. 9d. to 11d, - 
, $ Steel, Magnet, acc'd'g todeso’ p п per ton 68 ee 
METALS, &o (T) [T] in bars ee ee пок oe 
b Aluminium Ingote, in . рег ton 4180 5 d p a ee we e per en | duo £188 10 } ө 
iens s? per ton £168 Уз 2 ааа per Ib. 16 e 
, Sheet, іп ton lots .. per ton £166 vs Wire, Nos. 1 to 18 e ee рег lb. 18 “к 
b tt'e metal ingots . per ton 448 to £140 is Р * aus Anti. friction Metals— 
c Brass (rolled metal 2 $015", basis per lb. 634. s " White Ant brand рег ton | £49 to 403 oe 
с һе (brazed) ee yer Ib. 8 d. ee } Жагпһапо ке Cotton, on pt per 1b, 8d. ee 
€ s (solid dran). per lb. Tid, xè j| » „ per lb. ec 
e „ Wire, basis. .. per Ib. "id. ei | О"! —BplylOlbe Russian .. Per Id. : a 
0 Copper Tubes (brased) ee per lb. d. i j „ 10 lbs. Russian, single .. per lb. ee 
n (solid drawn) ee per lb. а, А 1 „ 180 Ibs. Jute rove per ton 1 ; 
М Соррет Bars (best selected per ton #16 Ме Zinc. Bh't Vieille Montagne hnd. ) per ton 237 7 6 10/- ine. 
Arp ap supplied by Маш, :—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons., Ltd.; d F. Wiggins & Bons.; e Frederic 
oe & Co., dia-Rubber, G.P., and Teleg. Works Co., Ltd.; g James & Shakespeare; k Edward 1 ill & Co.; Ф Bolling & Lowe; j Walter Н. Нау ап 


» Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Oo., Ltd.; я P. Ormiston & Bons; o Johnson, hnson, Matthey & Co., Ltd. ; p The Phosphor Bronse se Oo., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week Receipts for | No. Miles Week Receipts for | No. Miles 
Locality: ending | the week. | wks. Total to date. open, Locality, ending the week. ика. Total to date. open. 
2 £* |. | 8 E £ £* | £ £* M 
Aberdeen ..| Nov. Б ios 4 57 | 28 85,996 | + 5,667 — 8 Dublin А . Nov. 4| 4.595 | — 6| — 96,826 | — 3,125 47 |+ 3 
Bath „| „ 2 — |45 | 28,552 — East Ham „ xy. ob 636 | —'80 | 81 28,517 | + 1,480 63 | — 
Birmingham ёж 18 6.571 4308 45 242,357 +13, 3.220 — || Glasgow si „ 5 
Blackburn .. .. | Oct. 29 911 | +148 | 34 80,178 | + 8,045 — |O] Halifax (2 weeks) . a 2 
Blackpool .. Nov. 3| 350 | + 19|81 | 41,129 | + 5,821 — {8 Huddersfield "IPM. 
" —Fleetw'd „ D 831 | +118 18 19,874 | + 409 — Н Hull d» 5 
97 —Lytham » 8 58 — == t8 — — Ilkeston ee Т 2 
Bolton К ee „ 6| 1,694 | + 7! 82 59,944 | + 874 — Ipswich š А „ 65 
Bournemouth К * 874 | — 22 81 | 36,609 — = 3 Isle of Thanes ..| „ 5 
Bradford oe . Oct. 2 4,618 +195 80 143,792 427171 —A £z Leeds. oe e 9 b 
Brighton Nov. 6 — 12 — | 84,184 — — |8| Liverpool ..  ..| Oct. 29 
Bristol vé : „ 4 469 | +188 | — — — — |= London C. С. . Nov. 2 
s Devonport Oct. 28 521 | + 65 48 23,955 | + B,878 — E Manchester n „ 5 
8 Dudley — Sto'rb'go » 28 Hil | — 20 43 987,914 | 4- 1,414 — 8 Newcastle .. є „ б 
g Gateshead „ 28 906 | — 81 48 39.297 + 1,460 + $ | о Portsmouth.. . n D 
Gr'n'k—Pt. Glsgw n 28 607 | + 68 | 48 25,168 | + 1,276 — |8! Salford a ..| Oct. 81 
Oldham Ashton n 28 641 | — 9 13 23,633 | — 1,004 — || Sheffield es .. Nov. 6 
с Potteries .. ix s, 28] 1,791 | — 40 | 48 13,906 | + 5,129 — |2| Southampton æl ay 8 
© South Staffs, .. „ 28 767 | —254 43 83,284 | — 6,147 =} |&' Southend-on-Sea . * 2 
ki Swansea .. » 28 518 | + 40 | 43 23,680 | + 1,018 — r$ Sunderland .. „4 6 
Wolverhampton. „ 28 370 — 18 | 48 16,984 | — 70 48 Tyneside  .. „| + 2 
= Yorks. Wool Dist. » 29 520 | — 15 | 48 25,576 | + 8,815 — 4 West Ham e| » 3 
Miscellaneous .. „ 28| 3,134 — 43 | 158,094 — — |S wel er DMIAPER às Wem 
Burton-on-Trent ..| „ 6 810 | — 314 | 11,418 — — |a '& B. Lon ly. » 6 
Cardiff Oct, 22 964 | + 36 | 29 62,004 | + 1,768 — Du lin—Lucan rh » 4 
Chatham & District | Nov. 8 624 |—21 | 46 26,201 | + 2,188 = | G. N. and на Сну Rr » 5 
Сотк... «of eof » 8 458 |— 644 | 20,6923 | — 9,540 — L' pool МА »| „ 6 
Dover e wal n 6 1866 1+ 9144 | & 9,795 | — — 3 5 5 + 3,115 
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REVIEWS. 


Les Accumulateurs Electriques, By L. Jumav. Paris: 
Vve. C. Danod, editeur. 1904. Price 29 fr. 


In this work of 926 pages, Mons. L. Jumau has given 
us the most complete account of the accumulator which has 


yet appeared. Не has brought together an enormous mass 


of information. The student, the manufacturer, and the 
engineer are all provided with data, not simply quoted from 
various sources, but ably discussed with a view to definite 
judgement. Moreover, the method of presentation is clear 
and generally convincing ; the author is well read in his 
subject. and brings an unprejudiced mind to bear on the 
debatable points. 

Mons. Jumau is also fortunate in his epoch. The 
general researches now in progress in different countries are 
carrying, or have already carried, most of those interested 
towards a definite conclusion. The more subtle and obscure 
pointe have been definitely ascertained, and the method of 
modern electro-chemistry is able to give a good account of 
nearly all the difficulties of a few years ago. Coming into 
this full heritage, M. Jumau provides a rich feast for his 
readers. i 

The following is the arrangement of the book. Part I. 
is on general theory, and has 14 chapters ; of these, I. and 
П. deal with history and general electrolytic ideas; III. to 
VII., chemical theory, thermo-dynamics, theory of ions, 
E.M.F., and internal resistance; VIII., difference of 
potential during charge and di- charge; IX., capacity; X., 
duration; XI., local action; XII., efficiency; XIII., 
formation; XIV., accumulators other than lead. 

Part II. contains descriptions of accumulators, and has 
six chapters. These describe the manufacture of plates, 
paste, supports, filling, &c., and give particulars, and in 
many cases illustrations of the best known cells in Europe 
and America. There are many pages in this part which 
will interest, the manufacturer. 

Part III. has 11 chapters and deals with applications, 
such as stationary and portable batteries for tramways and 
central stations, ard cells for automobiles ard navigation, 

er with a very short statement respecting aerial flight. 
Other cells for lighting vehicles and for ignition purposes 
are described, with a final account of the applications of 
small accumulators. 

The mere statement of these chapter headings suggests a 

t deal, but does not reveal the very detailed way in 
which most of the topics are discussed, and it will help the 
reader if we mention two points in which this work adds to 
the information obtainable in other text-books. 

In the part dealing with the formation of the cell, M. 
Jumau gives more detailed and numerical quotation from 
the work of Gladstone and Tribe than is usual. For 
example, he quotes at length a table showing the gases 
absorbed and disengaged during the formation of a pasted 
plate. He also quotes the figures indicating the different 
efficiency of absorption as the current density is increased. 

Again, arising from his own work, he gives коше very 
useful curves which show at a glance the chemical changes 
which come over a pasted plate as it undergoes formation. 
All readers of this section must find their quantitative ideus 
made much more definite as they compare these data, und 
will easily make such modification in application эв suits 
individual cases. 


In the chapter on capacity, there is an excellent acconnt 


of the work which has been done on the diffusion of acid into 
and out of the pores of the active material. The effect of 
temperature and of the chemical changes arising during 
charge and discharge is clearly established. . He aleo 
describes the currents which arise from concentraticn 
changes in the pores of active material, and explains 
Dolezalek’s conclusions very clearly. | 

This section also contains a short but svfficiently 
full account of the experiment in which  Liebenow 
finally illustrated the important part played by diffu- 
sion in determining the capacity of а cell. Ап accu- 
mulator was made of two plates, the positive Leing placed 
in Ше middle of a lead box, while the negative was 
fixed and sealed in an opening cut in the side of the box. 


This box (with its centrally-placed positive) was then put 


-iato an outer vessel containing acid, and a discharge effected 


under ordinary conditions. After recharging, another dis- 
charge was taken, but the level of the acid inside the box 
was maintained at a higher level than that outside. The 
effect of this was to give а hydrostatic pressure con- 
tinually urging acid through the pores of the negative 
from the inner to the outer part, and thus to reinforce 
the effect of ordinary liquid diffusion. It is 
evident that the arrangement tends to maintain the acid 
strength in the pores of the plate, and the interesting 
question to be solved was whether this would materially alter 
the capacity. Liebenow found, in this particular case, that 
the capacity was almost three times greater than in the first 
discharge, proving conclusively that it is the change in acid 
strength, which determines the exhaustion of a cell in an 
ordinary discharge. One may safely say that the rapid drop 
in pressure at the end of а discharge arises from want of 
acid, and practically from nothing else. Of course, peroxide of 
lead and spongy lead must also be there, but the foregoing 
experiment shows that the ordinary collapse is not due to 
absence of these substances, or any other change in the solid 
constituents of the plate, but to а deficient supply of acid. 
The condition of the active material and the degree to which 
it has been changed by the chemical actions of discharge are 
of no moment till the charge has proceeded much farther 
than is implied in any ordinary discharge. M. Jumau's 
volume is not quite so full as that of Dolezalek in respect of 
diffusion, but it supplies all the information which is likely 
to be needed. 

The book has one or two faulte. Considering its magni- 
tude, more might have been said about the method «f 
determining the efficiency of an accumulator. There is a 
careful statement of the main points, but an unwary reader 
would not learn the need for working under a cycle that 
can be repeated in subsequent experiments. A little more 
of the matter contained in the paper published by Prof, 
Ayrton, along with Messrs. Lamb and Smith, might have 
been included with advantage. 

The chief lack, however, is an index. The table of con- 
tents does not make up for the absence of such an important 
help to the use of the book. If a good index had been pro- 
vided, the volume might bave been said to deserve almost 
unqualified praise. 


The Electric Tramcar Handbook. By W. A. AGNEW. 
London: Н. Alabaster, Gatehouse & Co. 28. 6d. net. 


At last we are free of the reproach that our motormen and 
inspectors can be trained in their duties, or can study them 
only by the aid of alien text- books. Hitherto the only reliable 
publications have been two which hail from the States. One or 
otber of these has found its home beside the family Bible of 
many ап English motorman, actual or prospective, and to 
the present reviewer а most distasteful part of the instruction 
of motormen learners has been the recommendation of these 
books to the men. What else could one do? They are 
both well suited to their readers, more so to American than 
to English readers of course, and there was nothing else to 
recommend. Now, however, the want has been supplied, 
and supplied in а mauner which will render it quite unneces- 
кату in future to send money to publishers over the water, 
for protection has been obtained legitimately by pro- 
ducing something better than competitors can offer, and at 
а lower price. 

Mr. Agnew is qualified in the highest degree to write a 
handbook on the work and duties of a motorman, and he has 
given us in the small compass of a hundred pages sufficient 
information to enable а man to drive an electric car over 
any British tramway, with an intelligent knowledge of the 
whole of the apparatus under his control. 

We do not mean that any man could handle a car without 
some further preliminary training than the mere study of 
this or any other book, but, having been instructed in the 
actual operation of а modern electric car, tbe technical 
knowledge and practical hints transferred from between the 
covers of this bandbook to his brain, will raise the student 
at once to the front rank of his fellows, and he will never 
be at a loss if he moves from one undertaking to another. 

This little book, which, by the way, is carried easily in 
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the pocket, fills native requirements much more nearly than 


an American text-book written for American motormen can’ 


do, and this becomes more evident as year by year we build 
up for ourselves a kind of individuality in tramways. 

Everyone knows how much beholden we were to America 
for methods and materials from the beginning of the tram - 
way renaissance, and to what a degree we are enslaved even 
at the present day, but some spirits bolder than the mass 
have broken those chains that galled, and as the fashion sets 
or the difference in conditions is made more clear, so the 
British motorman will find more and more that guides to 
knowledge, efficiency, and promotion must be written by 
men trained in their own home school. 

The American books have been most useful in their day, 
but we may rejoice patriotically now that their day is over. 

The construction of Mr. Agnew’s book is admirable, open- 
ing with ten pages of the clearest definitions, or, rather 
explanations, of electrical terms and apparatus with which the 
motorman may expect to meet; an equally brief chapter 
follows on the various electric traction systems in actual 
operation in England, particular allusion being made to the 
overhead system and its constituent parts. 
be, the car and its many accessories are given well illustrated 
description, the path of the current throngh the car being 
detailed and explained, by means of a simple diagram. 

The controller is the one thing above all others in the 
equipment which the motorman must understand, yet how 


many look upon it аз а kind of complicated barrel.organ ! 


They turn the handle fast or slow at their pleasure, and 
effects follow, but they have the dimmest notions of the 
really simple mechanism by which those effecta are obtained. 
Not only the motormen, but their trainers also, are rarely as 
at home among controller diagrams as they might be if they 
themselves had been taught thoroughly in the firet place, 
and no matter how clearly a chapter on controllers may be 
written, no matter how well diagrams may be printed, that 
chapter will set most motormen aback, unless they are helped 
through it by a sure hand. 

The autbor of the book before us has realised fully the 
importance of the controller, and in a long chapter he has 
done his best to bring it within the comprehension of the 
simpler minded, but it will need, ав every chapter yet written 
on controllers needs, в guide who will transform the net- 
work of lines in the diagrams from an incomprehensible and 
terrifying cobweb to its true significance. How impossible 
the puzzles of our youth appeared until they were solved ! 
Therefore, let managers and engineers and motormen-trainers 
who introduce this book to their men see to it that it is not 
only read, but read with understanding. Chapter 5 contains 
short descriptions of the chief forms of brake found on cars. 
It is brought right up to date by the inclusion of the mag- 
netic slipper and regenerative braking. 

Chapter 6, “ On the Road,” deals in an incisive manner 
with every conceivable event in a motorman’s working ex- 
perience. The advice is always good, and any man who 
takes it every time need have no fear of an unpleasant visit 
to the office. That chapter and the next (which is also the 
last) should enable a motorman to deal promptly and certainly 
with any emergency or any defect. The probable reasons are 
given for all the faults and breakdowns which are almost 
sure to occur at one time or another in a motorman’s career, 
and no aspirant to the front platform should be allowed to 
pass until he can reply to all the questions which arise out 
of those last two chapters. 

The EnECTRICAL Review has insisted from time to time 
on the necessity for training motormen properly. Mach 
still remains to be done in this respect, especially in the 
establishment of classes or schools, and this handbook will 
serve admirably as a text-book for the man who has to teach 
himself, and as a medium between the instructor and his 
students. 


Electric Smelting and Refining. Ву Dr. W. BORCHERS. 
Translated from the third German-edition, with additions, 
by Walter С. McMillan, F. I. C., F. C. S. Second English 
edition. London: Chas. Griffin & CO. 1904. Price 
218. | 
The first English edition of this work was published in 

1897, and consisted of 405 pages with three plates and 188 


Then, as should. . 


illustrations ; this edition has been enlarged to 548 pages 
with four plates and 225 diagrams and illustrations. 

It seems a pity that the introduction to the old edition 
has been omitted from the new, ав, although it contained data 
and explained elementary principles which are to be found 
in other text-books, it was so concise and clear tbat none 
but those versed in electro-metallurgical matters could well 
afford to dispense with it. Much valuable information 
has, however, been added elsewhere, and the work is brought 
up to date in the various branches of electro-metallurgical 
research. 

Although approving of the additions, we can hardly 
refrain from expressing the opinion that there was no neces- 
Bity for enlargement, for many old and obsolete proceeses 
are described at length that might with advantage have 
been omitted, sufficient, in fact, to compensate for the new 
matter added. Many of these old processes have failed and have 
been the cause of much financial loss, so that it cannot be а 
source of much pleasure to their inventors to see them again 
unearthed. · 

To the chapter on sodium has been added a description of 
the later methods of electrolysing fused chlorides, nitrates 
and hydroxides, and various diagrams of modern crucibles 
for the production of lead-sodium alloys. 

The recent extensions of calcium reduction on a com- 
mercial scale are ably dealt with in Chapter V., and a note is 
added on the preliminary treatment of bauxite for the pro- 
duction of aluminium. 

The chapter on the reduction of the “Cerite” metals, 
dealing with cerium, lanthanum, апа neodidymium has now 
been enlarged to 16 pages, and is very complete. 

'The research work which has been carried out in almost 
every branch of electro-metallurgical science is so vast, that 
it is quite impossible to mention the outline of even the most 
important, but in this work no paine bave been spared to 
describe the advance in detail, although there appears a slight 
tendency to overlook what has been done in this country. 

The actual practice of copper refining has remained more 
or less stationary, but some investigations have been 
chronicled with regard to the-recovery of the metal from the 


crade ore. Nickel and zinc, on the other hand, are receiving 


a stimulus from an electro-chemical standpoint, especially 
the recovery from their native minerals. 

The last three chapters deal with the electric furnace, and 
describe the reduction of chromium, molybdenum, tungsten, 
uranium, manganese and iron. The latter bas made con- 
siderable progress, and the.more recent furnaces for smelting 
it are fully detailed. The remaining chapter on carbides 
and silicides has been entirely re-written to meet the neces- 
sities of the case. 

Altogether the new edition does credit to the authors, and 
undoubtedly remains the standard work on electro-metallurgy. 


THE FIFTH INTERNATIONAL ELECTRICAL 


CONGRESS. 
By В. BORLASE MATTHEWS, WH. EX. 


(Concluded from page 765.) 


On September 17th a final general meeting of the Congress 
was held, Prof. Elihu Thomson taking the chair, and in a 
brief speech expressing the general satisfaction of all in attend- 
ance on the Congress at its great success. He then called upon 
Prof. Henri Poincaré, representative of France to the Chamber 
of Delegates. With regard to the work of the Chamber of 
Delegates, the meetings of which he had unfortunately 
arrived too late to attend, Prof. Poincaré said that he agreed 
fully with the recommendation that they had made, namely, 
that future action concerning the creation of, or changes in, 
units and standards, should be left to an international com- 
mission appointed by the various governments of the world, 
which would not sit amid the distractions of a World's 
Fair. 

Mr. R. K. Gray responded on behalf of Great Britain, 
and Prof. L. Lombardi for Italy, both of whom agreed with 
the conservative action of the Chamber of Delegates. 
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Prof. Arrhenius responded for the other foreign countries, 
and Prof. А. С. Webster, President of the American Physical 
Society, on behalf of the co-operating societies. The fifth 
International Congress was then declared adjourned. 

Thus closed what was, undoubtedly, the most successful of 
the five congresses thus far convened. The only complaint 
that could be urged against it, perhaps, was that, if any- 
thing, too mnch was attempted, for, with about 160 papers 
to read, even when divided up into eight sections working 
simultaneously, the discussions had to be very brief, and a 
number of the papers presented in abstract. The sub- 
division also took away some of the enthusiasm that would 
have been raised in larger me tings, and, in addition, often 
prevented members from attending the reading of all the 
papers in which they took an interest. Invitations have been 
issued for written communications to be added to the discus- 
sions before they are printed in the Transactions, which 
will in some measure, it is hoped, make up for the lack 
of discussion by leading men on certain subjects, owing to 
their presence in other sections at the time the papers were 
read. 

Those papers which were written in languages other than 
English will be translated into the latter tongue. 

Full reports were taken down at each meeting by steno- 
graphers, as is usual at the meetings of the individual 
societies, во a very valuable set of transactions will probably 
be the outcome of this Congress—records of the experience of 
a wider sphere than can be the case with an individual 
society holding its meetings in a restricted area. 

А very pleasing function of a semi-private nature, in con- 
nection with the visit of the British Institution of Electrical 
Engineers to America as guests of thé American Institute, 
terminated the social events of the weck. After the final 
meeting of the Congress, Mr. R. Kaye Gray, President of 
the British Institution of Electrical Engineers, entertained 
a number of the members of the American Institute, and 
also some of his own party, to lunch in the Exposition 
grounds, and after the lunch made a personal gift of a 
splendid painting, picturing Dr. Gilbert, of Colchester, per- 
forming some of his historic experiments before Queen 
Elizabeth, to Mr. Bion J. Arnold, as representing, in his 
capacity as president, the American Institute of Electrical 
Engineers. Mr. Arnold responded on behalf of his Institute, 
thanking Mr. Gray very warmly for his magnificent gift, 
which, he assured him, would have a prominent place 
in the new building that was being erected for the various 
engineering societies of America іп New York. 


THE CHAMBER OF DELEGATES, INTERNATIONAL ELEC- 
TRICAL CONGRESS, ST. 1,0018, 1904. 


Twelve nations were represented by one or more official 
delegates in the Chamber of Delegates at the above-men- 
tioned convention. The names of the countries and their 
delegates were given on page 605. Gieat Britain and 
France only at the last moment gave official recognition to 
the Chamber, and Germany only a partial recognition, not 
allowing her one delegate to vote on questions of units and 
standards. | 

The various proposals that had been suggested officially or 
unofficially to the members of the Chamber were first of all 
generally discussed, and eventually two sub-committees were 


formed to make a report on the two most important matters, 


namely, the International Electro-magnetic Unite, and the 
International Standardisation of Electrical Apparatus and 
Machinery. | 

‘Lhe report on the first-named subject was as follows :— 

It appears from the papers laid before the International 
Electrical Congress, and from the discussions, that there are 
considerable discrepancies between the laws relating to electric 
units, or their interpretations, in the various countries repre- 
sented, which, in the opinion of the Chamber, require con- 
sideration with a view to securing practical uniformity. 


„Other questions bearing on nomenclature and the deter- 


mination of unite and standurds have also been raised, on 
: which, in the opinion of the Chamber, it is desirable to have 
International agreement. 

"'The Chamber of Delegates considers that these and 
aimilar questions could best be dealt with by an International 
Commission representing the governments concerned. Such 


-a Commission might, in the first instance, be appointed by 


those countries in which legislation on electric unite has 
been adopted, апа consist of (вау) two members from each 
country. | 

* Provision should be made for securing the adhesion of 
other countries prepared to adopt the conclusions of the 
Commission. 

„The Chamber of Delegates approves such a plan, and 
requests its members to bring this report before their 
respective governments. 

* It is hoped that if the recommendation of the Chamber 
of Delegates be adopted by the Governments represented, 
the Commission may eventually become а permanent one. 

“ That the Delegates report the resolution of the Chamber 
as to electrical units to their respective governmente, and 
that they be invited to communicate with Dr. S. W. Stratton, 
Bureau of Standards, Washington, U. S.A., and Dr. R. T. 
Glazebrook, National Physica! Laboratory, Bushy House, 
Richmond, Surrey, England, as to the results of their report, 
or ав to other questions arising out of the resolution.“ 

The report on the second subject was as below :— 

„That steps should be taken to secure the co-operation of 
the technical societies of the world by the appointment of a 
representative commission, to consider the question of the 
standardisation of the nomenclature and ratings of electrical 
apparatus and machinery. 

„If the above recommendation meets the approval of the 
Chamber of Delegates, it is suggested by your Committee 


that much of the work could be conducted by correspondence 


in the first instance, and by the appointment of a general 
secretary to preserve the records and crystallise the points 
of disagreement, if any, which may arise between the methods 
in vogue in the different countries interested. 

* It is hoped that if the recommendation of the Chamber 
of Delegates be adopted, the Commission may eventually be- 
come а permanent one. 

“ That the del: gates report the resolution of the Chamber 
as to International Standardieation to their respective tech- 
nical tocieties, with the request that the societies take such 
action as may seem best to give effect to the resolution, and 
that the delegates be requested to communicate the result of 
such action to Colonel К. E. B. Crompton, Thriplands, Ken- 
sington Court, London, England, and to tbe President of 
the American Institute of Electrical Engineers, 95, Liberty 
Street, New York, U. S.A.“ 

These reports were unanimcusly accepted at a general 
meeting of the Chamber of Del gates, as an expression of 
their views. 

In speaking at the closing meeting of the International 
Electrical Congress, Prof. Poincaré, Mr. В. Kaye Gray and 
Prof. L. Lombardi all upheld the action of the Chamber of 
Delegates. Such also seemed to be the universal opinion. 

It will be noted that in the case of the report on the 
Electro-Magnetic Units, a Commiesion to be named by the 
various governments was proposed, which was wise, since 
the unite will eventually have to be legalised by these 
governments, On the other hand, in the seport on the 
standardisation of electrical apparatus and machinery, the 
Commission is to be chosen by the national electrical asso- 
ciations of the world—that is, the people most concerned in 
this particular standardisation. 

Though the deliberations of the Chamber of Delegates of 
the 1904 Congress have not resulted in any radical decisions 
as to units or standards, as was the case in 1881, 1893, or 
1900, undoubtedly their recommendations will put matters on 
a much firmer basis for future decisions, than would other- 
wise have been the case. 


THE FARADAY SOCIETY. 


THERE can be few scientific bodies more catbolic in their 
sympathies than the Faraday Society, which, with all the 
eager enthusiasm of youth, held the first meeting of its 
session at a period when its older and graver sister-societies 
were barely beginning even to think about the unpleasant 
necessity of awakening frem their long summer slumbers. 


For the subjects discussed on Tuesday week represented 


each one of the three great sections into whicb it is possible 
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to sub- divide science. There was, first, the severely 
theoretical, in Dr. Heary Sand’s ingenious paper on * The 
Measurement of the Potential of the Electrodes in Stationary 
Liquids“; then followed the industrial, or at le ist potenti- 
ally industrial, namely, Mies Buena Pools “Note on a 
Suggested New Source of Aluminium“; and, finally, there 
was the technological, represented by a paper entitled 
“ Electrolytic Oxidation of Hydrocarbons of the Benzene 
Series,’ by Mr. H. D. Law and Dr. F. Mollwo Perkin. 
Truly the members cannot complain of want of variety in 
the fare eet before them by the Council ! 

The exact bearing of Dr. Sand's work will best be appre- 
ciated by a brief reference to same experimerts which he 
described before the Physical Society in 1900 (Phil. Mag., 
Jan. 1901), where he showed that in the electrolyeis of a 
mixture of copper sulphate and sulphuric acid, provided 
there is absolutely no convection in the solution, no hydrogen 
at all appears at the cathode until the concentration of 
copper round it has fallen to zero. On the other hand, 
convection currents play such an important part in the 
process, that in cases where otherwise as much ав 60 per 
cent. bydregen would be deposited, stirring causes none 
whatever to be formed. Obviously, the great difficulty in 
investigations euch as these is to ensure that the liquid near 
the cathode really is s/ationary, so that, as the author pointed 
out in the discussion, his experiments were really diffusion 
experiments, and they amounted in fact to the designing 
of an apparatus in which convection currents tending to 
upset the cathode-concentration of electrolyte should be as 
far as possible eliminated. Jn the carefully thought out 
apparatus as finally designed, the electrode whose potential 
jt was desired to measure could be placed in a perfectly 
horizontal positicn either at the top or at the bottom of the 
apparatur, according as tbe electrolyte became lighter or 
heavier during electrolysis. A liquid connection to a 
Standard electrode was tapped off some few millimetres in 
front of the electrode, so that the E. M. F. actually measured 
on the potenticmeter between the cathode and the stendard 
electrode was made up of (1) the P.D. due to polarisation 


between the cathode and adjacent liquid; (2) the drop of 


potential along the electrolyte, which was both calculated 
and measured ; and (3) the known E.M.F. of the standard 
electrode. In this way Dr. Sand was able to measure the 
electrode-potential required, and the results when compared 
with known data showed that the apparatus and the method 
could be relied upon to give really accurate measurements of 
electrode-potentials, without any doubt as to what was the 
value of the concentration of the electrolyte under examina- 
tion. The potentials actually measured were with aqueous 
solutions of copper sulphate, silver nitrate, and zinc sulphate, 
acd and alkaline solutions of nitrobenzene, and alcoholic 
solutions of cuprous chloride. The results obtained were of 
considerable interest, but they cannot be adequately described 
without reference to the curves given in the paper. There 
is, however, an interesting point in connection with the 
electrolysis of cuprous chloride that might be noted. The 
£olution employed had become partially oxidised to the 
cupric state, and the potential-time curves showed two 
distinct breaks, tbe first corresponding to the reduction of 
cupric chloride, and the second to the deposition of copper. 

The suggested new source of aluminium referred to in 
Miss Pool's paper is India, where it appears there are 
thousands of square miles of surface covered with so-called 
laterite deposits varying from a few feet to hundreds of feet 
in thickness. These laterites, and in particular the high- 
level laterites, are closely pnalogobs to bauxite, and their 
pureness, ready accessibility, widespread occurrence and 
association with flowing water (perhaps the most important 
condition of all) point them out, in tbe opinion of the 
authoress, as an almost perfect source of aluminium. There 
is, however, little likelihood of Indian laterites displacing 
French bauxite as far as the English market is concerned, 
because, as Mr. W. Murray Morrison pointed out, the latter 
are for jresent needs practically inexhaustible, and the 
laterives, jast like bauxite, could not be used in tbe raw 
state—they contain too much silica and other impurities 
for that—but would first have to be treated for alumina. 
There is no reason to doubt that in time, if a considerable 
demand for aluminium should ever arise in India, these 
deposits could be profitably worked in situ. 


The paper by Mr. Law and Dr. Perkin is really of more in- 
terest to the organic chemist than to the electrical engineer 
or physicist. Their work represents the first instalment of a 
detailed and systematic study of the electrolytic oxidation of 
hydro-carbons of the aromatic series and when complete 
should prove of great value. The substances they oxidised 
were toluene, ortho-, meta- and paraxylene, mesitylene and 
peeudo-cumene, in each case forming principally the corre- 
sponding mono-aldehyde. In no case was the correspond- 
ing acid produced. The method employed in all cases was 
to form an emulsion of the hydro-carbon with acetone and 
then electrolyse in dilute sulphuric acid in the anode com- 
partment of a cell. The chief experimental difficulty was 
found to be the formation of tarry products owing to the 
continually increasing concentration of sulphuric acid in the 
anode chamber. Unfortunately no suggested remedy for 
overcoming this difficulty was forthcoming at the meeting, 
in spite of the many learned chemists that formed a goodly 
proportion of Dr. Perkin’s audience. The indefatigable 
authors are now engaged in the investigation of hydro- 
carbons of the benzene series containing other than the 
methyl group, and of hydrocarbons containing methyl and 
other groups in the same nucleus, in order to see which 
group or groups are the more readily attacked, and they 
bope before long to be able to lay the results of their further 
labours before the Faraday Society. 


VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO AMERICA. 


[BY OUR SPECIAL COMMISSIONER.] - 


(Continued from page 567.) 


AFTER the termination of the meetings of the Electrical 
Congress at St. Louis, the Institution party, once more 
exchanging the hotel for the train, left St. Louis on Sep- 
tember 17th for Pittsburg, where they stayed at the Shenley 
Hotel. 

On Monday, the 19th, the Pitteburg local Reception Com- 
mittee had made arrangements for visits to the following 
works in the district :—The Westinghouse Electric and 
Manufacturing Co., the Westinghouse Machine Co., the 
Westinghouse Air Brake Co., the Union Switch and Signal 
Co., the R. D. Nuttall Co. the Nernst Lamp Co., tbe 
Carnegie Steel Works, Bessemer, and the Carnegie Steel 
Works, Homestead. Of these factories, all except the last 
two are Westinghouse concerns. Six series of visita were 
arranged, each comprising a different series of works, some 
allowing the visitors to spend most of their time in a few of 
the works, or alternatively a more rapid tour through a 
greater number. | 

Amongst the many items of special interest were the 
mechanical foundry arrangements at the Westinghouse 


Brake Co.'s Wilderming factory. A continuous travelling 


table brought the flasks to the moulders, who, by the aid of 
pneumatic machines, rapidly completed a mould, the sand 
being supplied from a hopper above; the completed mould was 
then returned to the travelling table and carried to the 
cupola, where the metal was ran in from ladles, the work- 
men standing on and travelling with the tables while 
pouring; cooling while travelling down the foundry, the 
castings were in a fit state to be removed from the flasks. 
Two men lifted the latter off the table, allowing the 
casting and sand to fall on to a grating, the sand passing 
throngh while the casting remained on top. The sand was 
caught in а conveyor, mixed and damped, and then returned 
by overhead conveyors to the moniders. The whole cost 
of making the castings is reduced to a minimum by 
the adoption of these mechanical methods. The attraction 
at the Union Switch Co.’s works was the model track 
with life-size signals. In the very long bays of the Electric 
and Manufacturing Co., several large alternators were in 
course of construction, surveyors’ instruments being used 
to accurately lay off the ends of the segments, so that when 
put together they would fit accarately. 

A car truck, equipped with the Westinghonse single- 
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phase series motors and controlling apparatus, was erected 
on a substantial frame, with ample room for passing under- 
neath, so that the operation of the apparatus might easily 
be inspected. Two turret type multiple unit controllers were 
undergoing a very searching life test, one being fitted up 
with various types of fingers to investigate the best design, 
and the other connected up to a pair of motors driving 
heavy fly-wheels. In both cases automatic electrical devices 
were employed to cause the operation of the controllers to be 
repeated continuously. 

In the Machine Co.'s shops, the Westinghouse-Parsons 
steam turbines were the special feature. A water brake of 
ingenious and simple construction was noted, with 
which, accurate brake-horse-power tests could be made more 
quickly than by coupling up a dynamo and making the 
necessary testa to allow for the losses in the dynamo itself. 

Each group was entertained to lunch by one of the works 
they visited, and at six o'clock all met together again in the 
end of one of the new one-third mile long aisles of the 
Westinghouse Electric and Manufacturing Co.’s Works, 
which had been decorated and arranged as a reception room 
and banqueting hall. The tables were arranged in the 
form of a double figure eight, with three round tables in each 
centre. Bremer ares and Cooper-Hewitt lamps were used to 
light the hall, the latter being provided to allow of a photo- 
graph being taken. 

As time was limited the speeches were very brief. Mr. 
Westinghouse, who received a tremendous ovation, welcomed 
the visitors in a few well-chosen words, responses being 
made by Mr, Gray, Prof. Ascoli, and Mr. B. J. Arnold. | 

Unfortunately, though the new aisle might be eminently 
suited for the purpose for which it was constructed, its 
acoustic properties were very poor, so it. was difficult to hear 
the speeches. Mr. Arnold eulogised Mr. Westinghouse, as 
one of the fathers of the industry which they represented, 
and which to-day was of supreme importance to the human 
race, He also briefly referred to the work that had been 
carried out by the Westioghouse staff. Mr. Westinghouse 
had that invaluable quality in that he knew how to choose 
and encourage his staff, and was ever ready to hold out a 
helping hand to a young man who was anxious to rise, 
thus assisting him to reach a position of trust. 

After the dinner, the special Pullman train drew up at the 
works, and, subsequently travelling all night, conveyed the 
party to Washington, which was reached at 7.30 a.m. on 
September 20th. Breakfast baving been provided at the 
New Willard Hotel, special cars were taken to the National 
Bureau of Standards, situated about 34 miles from the 
Treasury, on a site that is free from tbe vibration of street 
traffic. This institution comprises two buildings, the larger 
of which is intended for a physical laboratory when com- 
pleted, and the smaller, a part of which is already in use, for 
a mechanical Jaboratory ; the latter building contains the 
mechanical plant, instrument shop and laboratories for the 
heavier kinds of experimental work where considerable power 
or heavy electric currents are required. 

A constant temperature being of very great value ір а 
laboratory, special attention has been paid to this featare. 
In each room was fixed a thermostat of very simple and 
compact construction, connected by insulated wiring to the 
electrically-controlled heating, cooling and ventilating appa- 
ratus in the basement; thus any room could be kept at a con- 
stant predetermined temperature. The electrical generating 
apparatus is so planned that a very wide range of experiments 
can be carried out with either direct or alternating current, 
direct current being available at potentials up to 10,000 
volts aud up to 10,000 amperes, and still bigher alternating 
current voltages being obtainable. A number of alternating 
current dynamos are directly coupled to motors which can 
furnish single-phase and polyphase current; some of these 
machines have smooth core armatures and specially shaped 
pole-pieces so that sine waves could be obtained, others give 
distorted waves, and another which is being constructed is 
designed to give several harmonic components, which may 
be combined to give different wave forms. In the heavy 
current laboratory, four large storage cells are provided, 
capable of giving a current of 10,000 amperes at the one- 
hour rate of discharge. The supply of gas, compressed air, 
vacuam, hot and cold water, ice water and distilled water is 
provided for ; for high teniperature, gas and electric furnaces 


are utilised, and for low temperatures, cold brine, carbon 
dioxide and liquid air are available. 

In the instrament shop—an important adjunct to a phy- 
sical laboratory—a number of machine tools are fitted and 
work was in fullswing. Inthe mechanical test room a Riehle 
multiple lever tension and compression testing machine of 
100,000 Ibs. capacity was noted. Rooms are provided for 
photometrically testing and calibrating various kinds of 
lamps, the Lummer-Brodhun and Simmance-Abody flicker 
photometers being used. An incandescent lamp is used as 
а secondary standard, and its distance from the photometer 
is always kept constant, thus only the distances between the 
standard lamp and the photometer need be measured for 
comparative purposes, К. 

Some good work has already been done by the Bureau іп 
its temporary quarters, which serves as an indication of what 
n result when the new laboratories get into full working 
order. 

The party then returned in the special cars to the Capitol, 
where the Senate room and Court of Supreme Jurisdiction 
and other features of interest were seen. Crossing the road 
they reached the Library of Congre-s, an exceedingly well- 


. arranged fireproof building. Ап ingenious system of book 


lifts and carriers are adopted here to convey the books 
required by the readers from the book stores, which extend 
some distance away from the reading room, to the distri- 
buting desk, the arrangement being such that all danger of 
damage to the books is avoided. 

Lunch was partaken of in this building, and the party 
then divided into groups under the guidance of the local 
Reception Committee, some going to see the chief buildings 
апа institutions in the City, others to the Government 
printing office and navy yard, or to the telephone exchanges. 
and power installations. 

(To be continued.) 


SIMPLE STORIES. 


By "INNOCENS." 


XII.—ALICE IN BLUNDERLAND. 


THE Mad Hatter was in а dreadful hurry. He tumbled and 
slipned, and wiped his hat with his handkerchief the wrong 
way of the silk to keep it from perspiring. **Oh my good- 
ness!" he said to Alice, Do come along. If you don't 
hurry up we shan’t get the trams on in time, and then the 
British Dormouse will oversleep itself." 

Now Alice was & very human little girl, and like most 
girls when they are told to do anything, she stood still and 
argued about it. “ What am I to hurry for? According 
to your own statement, you've been rushing like this for the 
last two years and you haven't got the trams right yet. 


Why can't you let things rest a bit, and own up that уоп 


have а very bad tram system? | 
* But—oh my hat !—what would the Duchess say !". 
sobbed the Hatter. “Come along, do, and we'll start the 


earlv workman's car." 


When Alice saw the tram she could scarcely believe her 
eyes. Why, where's the trolley pole and the wire?“ she 
exclaimed. “ And what's that great gap in the road? 

* We don't do things like other people here," exclaimed 
the Hatter, proudly. ** You put your wire up top, so we 
put ours down under. That slot’s to improve the artistic 
appearance of the road. Divides it into two and makes a 
symmetrical picture. You should hear the cabbies swear 
when their wheels catch in it, Artistic, very." 

* But I don’t see the good of it!“ objected Alice. 

* I don’t suppose you do!” exclaimed the Mad Hatter, 
pettishly. “Little girls never do. Why, it’s four times ав 
expensive to keep up as your system. Money, instead of 
being locked up in the pockets of the few, circulates among 
the many. The country is made richer, gladder, happier 
through our system." 

“ Yeg, but how does it pay? asked Alice. 

* Oh, shut up, до!” snapped the Hatter. 

Alice thought this very rude, во she was rather cold and 
distant for a time. Presently, however, the lights in the car 
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got dimmer and dimmer, till all at once the circuit-breaker 
came out with a crash. 

“ Goodness ! said Alice. What's that? 

* Nothing—nothing," the Hatter reassured her. You 
. вее, we're feeding along a temporary cable from Bankside— 
no, Deptford—no, Loughborough Junction—I don’t know 
where we're feeding from at present. Anyway, the volta get 
so low that the motor current is excessive, and the circuit- 
breakers come out. Wretched things, these temporary cables. 
All right some day.” 

* Yes ; but why do you use temporary cables ? 
you got your system down уеб?” 

* Well, you see"—here the Mad Hatter became con- 
descending—‘ we have introduced an entirely new method 
of construction on our lines. You would naturally have 
built your station first, and then supplied from it, wouldn’t 

ou?” 

* Certainly." said Alice. | 

“ Ah!” said the Hatter, in a satisfied tone. We do things 
better. We put our system down first, and build the station 
after we've got the trams running. We therefore save station 
costs for at least two years.“ 

* But you must get your current from somewhere!” 
objected Alice. | | 

„Ob, yes," said the Hatter, * we buy it at tuppence a 
unit from everybody else. Much simpler than making it 
ourselves.“ ( 

Tuppence a unit is a very high price," said Alice, 
thoughtfully. “ We sell ours for a penny-farthing. And 
what will you do with all your temporary cable when you've 
got your own station? 

„Oh, don’t worry about that," said the Mad Hatter, 
light-heartedly ; we may never get the station.” 


Haven't 


ENAMELLED WIRE FOR HEATERS AND 
RESISTANCES. 


By E. KILBURN SCOTT, M.I.E.E, A.M.I.C.E. 


ELECTRIC heaters for tramcars and switch resistances 
embedded in enamel have been used for some years, but the 
high price of energy and some small technical difficulties of 
construction have hitherto prevented electric cooking 
apparatus from becoming a staple article. The success, 
however, which has now been attained with such apparatus, 
combined with reduced prices for energy, will eventually 
bring it into general use. As it appeals principally to 
the feminine, when it does come into fashion it will come 
with & bound, as was the case with gas stoves, and more 
rccently bicycles. 

The development of a suitable resistance wire and insu- 
lating enamel is the key to the situation. Such а wire 
has been found in а copper nickel alloy in tbe ratio of about 
6 to 4. Whilst the most successful method of enamelling is 
to put it on in the form of а powder and heat the wire elec- 
trically until the enamel runs and covers the surface. More 
powder is then added and so on until it is of the required 
thickness. Enamelling has been brought to such a pitch 
of perfection, that temperatures as high as 300° to 400? C. 
can be carried without imperilling the life of the apparatus 
or causing the enamel to crack off. 

Amongst the various firms engaged in the business 
is the Simplex Electric Heating Co., of Cambridge, 
Massachusetts (a firm formed by Ше amalgamation 
of 14 different companies), Amongst their specialities 
are soldering irons, glue pots, ironing machines, and 
a biscuit baking machine, which will bake continuously 
in а more cleanly, certain and cheaper manner than ovens 
heated with coal fires. 

The Ward-Leonard Co. were early in the field in the use 
of enamel resistance wire and their starting and regulating 
enamel resistances are in use all over the world. Besides the 
economy of space there is less chance of connections 
becoming crystalline and broken, as the enamel holds every- 
thing so firmly in position. 

Mr. Leonard recently told the writer a very significant 
fact which shows how things are moving, it was that all the 


small coils for telegraph instruments in the States are now 
being wound with enamelled wire, the usual cotton covering 
having proved unsatisfactory. This is as it should be, and 
the writer looks forward to the time when cotton and tape 
and such like uumechanical materials are also banished from 
motor and dynamo work. 


DUAL COMMISSIONS. 
[By OUR LEGAL CONTRIBUTOR. } 


A LEADING article which appeared in the ELECTRICAL 
REVIEw for October 28th dealt with the ethical aspect of 
the rule made by the Council of the Institution of Electrical 
Engineers against the receipt of secret commissions. The 
Council declared that * No consulting engineer should receive 
trade or other discount, or surreptitious commissions or 
allowances in connection with any work which he super- 
intends." 

Owing to the fact that secret commissions are pre- 
valent, and that the giving of them is not often brought to 
light, there is a tendency in some quarters to consider that 
the persons who are parties to giving or receiving them are 
not within the reach of the law. This is an entirely 
erroneous view ; and it represente an opinion which has been 
strengthened in the minds of some people by the fact that 
the Government has from time to time introduced measures 
having for their object the suppression of secret commissions, 
Unfortunately, however, they have not become law. 

The last of these measures was drafted so as to provide 
that— 

(1) If any agent corruptly accepts or obtains or agrees to accept 
or attempts to obtain for any person, for himself, or for auy other 
person, any gift or consideration as an inducement or reward for 
doing or forbearing to do, or for having after the pawing of this 
Act, done or forborne to do any act in relation to his principal's 
affairs or business, or for showing or forbearing to show favour or 
disfavour to any person in relation to his principal's affairs or 
business; or (2) if any person oorruptly gives or agrees to give or 
offers any gift or consideration to any agent as an inducement or 
reward for doing or forbearing to do, or for having after the 
of this Act done or forborne to do any act in relation to his 
priacipal's affairs or business, or for showing or forbearing to show 
favour or disfavour to any person in relation to his principal's 
affairs or business; or (3) if any pereon knowingly gives to any 
agent, or if any agent knowingly uses with intent to deceive his 
principal any receipt, account, or other document in respect of 
which the principal is interested, and which contains any statement 
which is false or erroneous or defective in any material particalar, 
and which to his knowledge is intended to mislead the principal, 
he shall be guilty of a misdemeanoar, and shall be liable on con- 
viction or indictment to imprisonment, with or without hard labour, 
for а term not exceeding two years, or to a fine not exceeding 
£500, or to both such imprisonment and such fine, or on summary 
conviction, to imprisonment with or without hard labour, for а term 
not exceeding four months, or to а fine not exceeding £50, or to 
both such imprisonment and such fine. 

"Consideration" includes valuable consideration of any kind. 
A prosecution under the Act is not to be commenced without the 
sanction of the Attorney-General or Solicitor-General. 


It is to be noticed that this measure was intended to affect 
both the giver and the recipient of the commission. The 
giver deserves censure because—to take the case of the con- 
tractor—the contract price must inevitably be increased by 
the amount of the commission. The recipient, of course, 
deserves to be hit, because however firmly he may refuse to 
allow his duty to his principal to be warped or influenced 
by the commission, the mere payment is sufficient to show 
that he is not acting solely in the interest of the firm or 
person who employs him. 

Commercial men have long wished that a Bill drafted on 
the above lines might become law, but up to the present they 
have wished in vain. It is conceived that the Legislature do 
not feel justified in passing а measure which would neces- 
sarily have the effect of implicating a large number of 
persons. | 

It must not be assumed that commission received by an 
agent or the trustee of a purchaser from a vendor, without 
the knowledge of his principal, is a bribe; it is a profit 
which the principal has a right to extract from the agent 
whenever it comes to his knowledge (Phosphate Sewage and 
Co., *. Hartmont, 5 Oh. D., 394). Moreover, under existing 
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law, an agent for sale, who takes an interest in a purchare 
negotiated by himself, is bound to disclose to his principal 
the exact nature of his interest; and it is not enough 
that he should merely disclose that he has an 
interest, пог is it enough for him to make statements 
such as would put the principal on inquiry (Dian v. 
English, L.R., 18 Eq. 524). Lord Justice Romer 
in the. case of Hovenden v. Milhoff (1900, 83 L. T. 41) 
said :—*'* If a gift be made to a confidential agent with the 
view of inducing the agent to act in favour of the donor in 
relation to transactions as between the donor and the agent's 
principal, and that gift is secret as between the donor and 
the agent—that is to say, without the knowledge and consent 
of the principal—the gift isa bribe in the view of the law." 
The Court will not inquire into the motive of the vendor in 
giving the bribe. There is an inevitable presumption that 
the agent was influenced by the bribe. 

It is to be observed, however, that it шо: be shown that 
the receipt of a commission makes, or is likely to make, the 
agent have an interest contrary to that of his employer. In 
Rowland v. Chapman—a case heard іп 1901—one of the 
purchasers of land who acted ав agent for all the purchasers 
in negotiating the purchase received. а commission on the 
amount of the pnrchase money from the vendor, but his 
interest was to obtain the land as cheaply as possible. It was 
decided that the purchasers were not entitled to rescind, and 
that the rule that a purchaser can rescind a contract for gale, 
entered into by his agent on his behalf, on the ground that the 
agent has received a &cret commission from the vendor, only 
applies where the agent has, by reason of the receipt of the 
commission, an interest conflicting with his duty to his 
principal. | 

Such is the law, and it must be conceded on all hands 
that the law is just, and consonant with what is but the 
highest commercial morality. We think we may safely say 
that, so far as the electrical world is concerned, the law 
with regard to secret commissions has no need: to be 
strengthened. 


NEW OZONISER. 


Few people but those directly interested, probably, fully realise the 
increasing importance and number of the applications of ozone, and 
the amount of attention which has been devoted to the improvement 
of ozonising apparatus during recent years. We have from time to 
time published articles on the subject, the last of which appeared 
on August 19th Jast, and we now have pleasure in giving a descrip- 
tion of a new and greatly improved apparatus, the principle of which 
is du^ to Mr. A. Rosenberg, and which has been brought to our notice 
by Mr. Edward L. Joseph, lately the manager of the Consolidated 
Electrical Co, Ltd., who is the owner of the patent. A small- 
sised apparatus has been at work from time to time in our 
office during the past fortnight, and, so fat as can be judged by a 
merely qualitative test, produces ozone freely and without the 
accompaniment of unpleasant nitrous oxides, &c. 

As & matter cf fict, the last-mentioned qualification is one of the 
chief advantages claimed for the new apparatus; other important 
features are the very large output of ozone for a given expenditure 
of energy, and the great reduction in the cost of the ozoniser. 

The accompanying illustrations are-reproduced from a photograph 
of the osoniser and a drawing showing its internal arrangements. In 
the main, the apparatus consists of a mahogany box measuring about 


16 in. x 16 in. x 28 in., lined with asbestos board, and containing 


a small electric fan > to produce the necessary circulation of air, a 
number of b: file plates a A on which the actual osonising grids are 
fixed, and a small step-up transformer T. The front of the box is made 
removable, and carries the switch gear, which simultaneously controls 
the fan and the osoniser, and makes connection with the internal 
parts by means of the spring contacts 8 c, shown in the drawing; 
thus there are no loose connections to be handled. The remaining 
apparatus consists solely of a small ditect-current motor fitted with 
slip rings from which an a'ternating current can be collected, to 
feed the transformer, and this can, of course, be dispensed with 
when ап A C. supply is available. 

The cs niser proper is of the typ» in which the discharge takes 
place in the substance of the air under treatment, as distinguished 
from those in which the air is completely separated from one or 
both of the electrodes by means of glass or other dielectric. Each 
element of the ozoniser consists of a thin sheet of highly insulating 
material, such as micanite, against which are applied, on either side, 
sheets of copper gauze having 40 meshes to the inch. These sheets 
are connected alternatély to the two poles of the step-up transformer, 
which gives a potential difference of 4,500 volts—this having been 
found by experiment to b3 the best pressure for the purpose. 

It will be seen that the current of air drawn through the osoniser 
by the fan is constrained by the arrangement of the elements, 
acting as ba ffle-plates, [>> pass over the whole of the ozonising 
surfaces, whicb have an area of nearly 4 вд. ft.in the apparatus 
in question. As at ea-h. corner of cach mesh of the gauze the wire 


60 to 100 lb. per yd. 
publishers, 


is necessarily bent, во аз to form an elevation, which may be regarded 
as а rounded point, there are 230,400 such points to every square foot 
of tte czonieing surface, or a total of over 900,000. From each of these a 
discharge takes place upon the surface of the dieleciric; but, owing 


Fia 1.— TRE OZONISER, COMPLETE. 


to the extreme tub-division of the discharge, there is no sparking 
whatever, and bence no nitrous compounds aʻe formed—a very 
important advantage. Tae air inlet is guarded by a stout ne!ting 
of brass wire d, and all the high-pressure appavat13 is enclosed 
within the case; as the connections are necessarily severed in 
the act of opening the case, it is impossible to obtain a shock 
from the apparatus. The current supply is obtained by 
means of flexible connections aud plugs from ordinary lamp- 
holders, but of course more substantial connections can be made 
where the apparatus is permarently fitted up. Lastly, we may add 
that the whole of the ozoniser, which was mad» from Mr. Joseph's 
designs, and embodied many of his improvements, is well finished, 
aud forms quite a handsome ensemble. Owing to the simplicity of the 
apparatus, it can be made іо many other forms, to suit the require- 
ments of special cases Thus, in the case of а buildiag having а 
veatilating shaft to supply fresh air, it is not necessary to have the 
fan or the woodea case; a set of the ozonising plates can b» fixed 
at а convenient position in the shaft, together with the step-up 
transformer. 

We understand from Mr. Joseph that some remarkably successful 
experiments have just been made by means of this ozoniser in con- 
nection with the perfect combustion of fuel in furnaces. This may 
open up a new field for the use of cz ne. 

Ав for the output of the apparatus, we are informed that it is- 
capable of ozonising 30,000 cb. ft. of air per hour, with the expendi- 
ture of 60 watts, including the losses in the rotary converter, 
which do not enter when an д.с supply is available. Ata price of 
2d. per unit, tberefore, the cost of 30,000 cb. ft. of ozonised air, 
suitable fcr the aeration of a living-room or workshop, would bs na 
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Еа. 2 —INTERNAL ARRANGEMENT OF OZONISER. 


more than zd. These results, we believe, are quite unpre :edented. Tle 
actual prcduction of czone is said to amount to no less than 250 grams 
for an expenditure of 1 unit. When we remember that tho capital cost 
of the Yurnold apparatus, described in our issue of November 5th, 
1897, was £1,300 for an output of 10,000 cb. ft. of ozonised air per 
hour, and that the working cost was 3d. per 1, CO) cb. ft, while the 
present apparatus costs one-thirti:th and produces oz nised air at 
Toth as much, we see that a very great advance has been made 

For the manifold uses of «zone, we may refer our readers to Mr. 
J. B. C. Kershaw’s article in our issue of August 19th, 1904, which 
will shortly be followed by the concluding portion, апа t» the 
ELECTRICAL Review of July 29th, 1898; November 7th, 1902; 
January 2nd, February 27th, and December 25th, 1903. 


—ꝛ— . ͤ —— —ẽ — 


Engineering Standards Committee. —As b-iefly noted 
in our issue of O tobar 28th, we have received from the secretary. 
of the Committee a copy of the British Standard Specification and 
Sections of Bull-Headed Railway Rails, in which the chemical 
comporition, mode of obtaining samples, mode of manufacture, and 
dimensions of the rails are laid down, as well as the tests whi-h 
they are to pass, &c. Drawings of teat pieces, and full-siz) sections 
of the rails, are appended to the report. The weights range from 
Meesrs. Crosby Lockwood & Son are the 
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NEW PATENTS APPLIED FOR, 


Compiles ay for this journal by w P. Тномрвон & Co., Electrical Patent 
gents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. | | 


с 92,882. ''Apparatua or means for automatically operating and controlling 
 @lectric motor starters, ү ешану when used ia connection with pumps which 
require to be automatically started and stopped." THE Taxcre Toot AND 
ELECTRIC Co., Lro., and A. Н. Bare. October 94th. 
22,828. “Improvements in or relating to electric. arc lamps.“ THE Janpvs 
Авс Lamp AND ELECTRIC Co., Lro., and A. D. Jones. October 2th. . 
22,889. Improved method of supporting electric tramway overhead power- 
transmitting or trolley wires.“ J. W. ALLEN. October24th. (Complete.) 


22,868. ‘Improvements in and relating to condensers.” A. MIGHELBACH. 
Ootober 24th. 


, 909. Improvements in and relating to controllers for electric circuits.” 
‚Тнк Britisa Tuowsox-HovsToN Co., LTD. (The General Electric Co, United 
States.) October 24th. j 


.. 92,9904. “Improvements relating to electrical measuring instruments.“ TRE 
British THomson-Hoveton Co., Lrp. (The General Electric Co., United 
States.) October 24th. | * 8 


22,905. "Improvements in electro-thermic fans.“ F. ре Mare. October 24th. 
(Complete.) 


22.908. Multiple connecting system for telegraphic and telephonic com- 
munication.” О. ARENDT. (Date applied for under Patents Act, 1901, October 
24th, 1103, being date of application in France.) October24th. (Complete.) 


22,914. "Improvements in switch lampholders for e'ectrical purposes.“ Н. 
AsHTrON. October 25tb. 


99,915. “ соргохешепіе in the construction of single and two-way electric 
Switches," C. B. Е. Ол: and Brown & BARLOWw, LTD. October 25th. 


22,920. “ Improvements in insulated bolts for ele tric tramway systems and 
the like.“ J. Haypocx and T. S. Jones October 25th. 


22,935. © An improved combination reflector or parabola for automobile 
iamps burning or using either paraflin, electrici y or acetylene as its illumi- 
nant." S,RussELL. October 25th. 


22,944. '' Mercurial, electrica! and hydraulic automatic gas extinguisher in 
cases of fires by accident or ctherwise, and of steam or water." J. P. Pavis and 
W. H. EDwARDS. October 25th. 


22,951. Means of cooling, circulating or/and producing igaition for motor 
and other engines.” J. J. McLLER. Octobe: 25th. 


22,959. ‘“ Improvements in electric incandescent candle lamps." A. W. 
‘Pitt October 25th. 


22,962. “ Improvements in connection with vacuum brake apparatus for 
electrically-operated and other trains.“ J. GRESHAM, H. E. GRESHAM and G. 
KiERMAN, October 25th, : 


22,964. ''Improvements in gas or vapour electric appa-atus," J. R. BAKER. 
October 25th. (Date applied for under Patents Act, 1901 November 6th, 1903, 
being date of application in United States.) (Complete.) 


22,966. “Improvements in the construction of dynamo and like brushes." 
F. J. CHAPLIN and R. ChHAPLIN. October 25th. 


28,001. ‘‘Improvements in automatic electric switches.“ 
October 25th. (Complete.) 


29.000. ‘*Improvements in or relating to inter communication telephone 
systems.“ І. B. Brrnpacm and H. Ө. WHITE. October 25th. (Complete) 


28,027. An improved terminal for resistance coils." J. A. Hirst and P. 8. 
“Brook. October 26th. 


23,031. “Improvements in fuse heads for electric blasting." F. RENDER. 
‘October 26th. (Com,lete.) 

29,092. e in haugers or ears for electric trolley wires.“ L. T. 
ALLEN and R. E. SHARPLES. October 26th. 

28,050. “Improvements connected with electrical railways.“ 
'Ос'оһег 26th. (Complete.) 

28,076. "Imoptovementas in electrical switches, particularly applicable for use 
‘on motor-cycles and the like." C. W. Hatsaway and Taiumru СусіЕ Co., тр, 
"October 26th. 

23,084. “Improvements in switches for reversing the current in electric 
motors.” G. Н, WHITTINGHAM. October 26th. (Date applied for under Patents 
Act, 1901, October 29th, 1903, being date of application in Unitel States.) 
. (Complete.) 

23,090. “Improvement in methods of increasing the effective radiation of 
electro-magnetic waves.“ J. S. STONE. October 26th. (Date applied for under 
Patents Act, 1901, October 80:b, 1903, being date of application іп United States.) 
(Complete.) 

23,093. ''Improvements in contact breakers for overhead systems of electric 
traction.“ H. V. MircHELL. October 26th. 

28,0906  " Thermo-electrio generators.” Е. W. HowonRTrH. (W. E. Haskell, 
United States.) October 26th. (Complete.) 

28,097, "Improvements in electrical measuring instruments.“ G. C. FRICKER, 
October 21th. 

23,109. Improve ments in and connected with electro-capiflary apparatus.“ 

J. T. ARMSTRONG and A. OnLING. October 26th. 

23.118. Electro-magnetio device for antomatically applying sanding appa- 
‚ ratus on electrically diiven vehicles." M. Cummins. October 27th. 

98,128. ‘Improvements relating to tbe trolley pulleys of electric tramcars 
-and the like." §.R.THompson. October 27th. 

98,150. ‘‘ Improvements in apparatus for the distribution of alternating 
‘electric current," А. F. BERRY. (Date aoplied for under Patents Act, 1901, 
Cctober 29th, 1203, being date of application in France.) October 27th. 
(Complete ) А 

93,182. ''Improvements in electric fire alarms.” W. В. Horkinson. (Date 
applied for under Patents Act, 1901, April 15th, 1904, beiog date of application 
in United States.) October 27th. (Complete.) 

28,201. “Improvements in or connected with the third rail insulators of elec- 
trical railways.” E. J. Снлмвевв., October 27th. xU 

28,208. “Improvements in contacts for eleetr'e controllers, reversing 
switches. and tbe Jike.” Тнк British THomson-Houston Co., LTD. (The 
General Electric Co., United States.) October £"7th. 

28,204. ''Improvements in electric heating arparatus THe BnririsH 
‘THomson-Hovston Co., LTD. (The Genera! Electric Co, United States.) 
October 27th. 

23,205. Improvements in and relating to the regulation of alternating 
electric distributing systems" THe British Тномѕох- Носѕток Co., LTD. 
(Allgemeine Elektricitats Gesellschaft, Germany.) O- tober 27th. 

99,219. ‘Improvements in the caps of electric lamps, adapters, ard similar 
fittings.’ H.AsHTON. October 28th. . 


23,23. Improvements in electric stop motions for drawinz ard roving 
Jrames.“ W. Murr, G. W. SoMEnviLLE and Howard & BurLovoH, LTD. 
October £8tb. 

23,253. ''An improved construction of section insulator for electric trolley 
wires or the like.“ T. E.R.PuirLLiPs. October Bth. 

23.254. “ An improved construction of trolley head for collecting electricity 
from electric trolley wires ог the like." T. E. R. PuirLies. October 28th. 

23,271. Improvements in and relating to the manufacture of insulators 
of glass and the like.“ La SocigTE BERGER, Lord ET Cre. (Date applied for 
under Patents Act, 1901, November 6th, 1908, being date of application in 
France) October 28th. (Complete.) 


W. M. Scort. 


О. В. GILL. 


28,276. ‘Improvements in electrical apparatus and method of manufactur- 
ing and operating the same.” Tae British Тномвон-Носвтои Co., Lap. 
(The General Electric Co., United States.) October 28th. 

29,279. ‘‘ Improvements in electrical resistances.” Н. Aron. October 28th, 
(Complete.) . 

28,302. “Improvements in, or connected with, magnetic or electro-magnetic 


: mechanism." D. H. WAr Rn. October 29th. > z 


28,853. Improvements in, and relating to, carbons for electric arc lampe 
the like.“ О. LLSTERN. October 29th. ` 
I. Deurscu. October 2th. 


28,977. "Improvements in dynamos.” 
(Complete ) 


28,8992. “Improvements in alternating current motors, also relating. to gene- 
rators and direct current machines.” V. A., Fyny. October 91}. 
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PATENTS EXPIRING DURING 10904. 


(Continued from page 763.) 


11,083. * Improvements in engine governing arrangements.” C. A. Parsons. 
July 16:0, 1890. Relates to a governor of the class in which a pump of апу suit- 
able description is worked from some moving part of the engine ог a counter- 
shaft, or by an electrometer or other means, and either forces air into or with- 
draw; air from a reservoir in which works a piston connected with the 
с mtrolling-valve of the engine. From or into this reservoir air is allowed to 
flow throu zh a regulable device at such rate as either to keep the controlling- 
valve p:rmanently open, in which case it acts somewhat like а throttle valve, 
or to allow the controlliug-valve to close comp'etely at each stroke of the air- 
pump, in which case it performs the function of an almigsion and cut-off valve. 
Ius former arrangement is more especially applicable for governing steam 
turbines, e „ @, 


12,221. An improve 1 apparat us for the mea zurement of electrical energy.” 
H. H. Lax Ek. (E. Weston.) August 6th, 1890. Relates to meters of the electro- 
dynamometer type for maasuring the electromotive force or stren of alter- 
nati ig currents. For measuring elestromotive force, two fine wire ooils are 
arranged in series with a resistance coil. One coil is wound on two fixed 
bobbins which can be removed from th3 framework by removing screws. The 
second coil is wound оп a fram» carrying pivots workiog in adjustable bearings 
to permit of the rotation of the frame in opposition to two spri : the upper 
pivot carries an indicator, and the frame ів fitted with & mica disk ls 
conjunction with а fixed diaphragm, forms & damping device. For measur 
current strength, the fixed ovil is made of low resistance, and the two con- 
duotors are arranged in multiple arc. - 


18,123. Improvements in electricity meters for alternating or interrupted 
currents," G. HookHam. August 21st, 1890. Motor meters for alternating or 
intermittent currents. A motallic disk, preferably of aluminium, is mounted on 
& spindle so as to rotate between the poles of an electro-magnet excited by a 
coil connected acro33 the mins, ora shunt on the mains. The current to be 
measured, or a current proportional to it. circulates through four flat vertical 
coils, fixed so that a part of each lies between the disk and a pole of the 
magnet. The current may be divided so that one part oiroulates through the 
two upper coils, and the other part through the two lower coils, Та a modifi 
cation, a movable screen or mass of iron is arranged between the disk end а 
pole of the magnet. The position of the screen is regulated by а solenoid, 
through which the current to be measured passes. The magnet is excited by a 
coil in series or in shunt with the current to be measured. Instead of a 
movable mass of iron, a fixed mass, the magnetico state of which is varied by 
the currant, may be employed. The disk, cr & second disk on the same 
spindle, is embraced by a permanent st:el magnet, which-acte as а brake, as 
described in Specificstion Nos. 4,225 and 17,502, a.D. 1887. The spindle is in 
gear with the ordinary counting mechanism, In the provisional specification 
there is Also described a bobbin-shaped armature. The edges of the disks 
forming the sides of the bobbin dip into mercury, and one pole of a laminated 
bar magnet is inserted between the immersed parts. 


19,260, "Improved means for the distribution of electricity.” M. vox 
Dontvo-DoBRowotskv and P. Mamroru. August And, 18)) Relates to 
ders of distribution with a series of alternating currents differing in phase, 
ue „ being proportional to the number of currents, and to regulators 
therefor, 


18,356. "Improvements in the manufacture of sodium and potassium." 
Н. Y. Castver. August 25th, 1890. Asbestos or other suitable insulating- 
packing is used. The electrolyte is heated by gas jets. The process is con- 

ucted at a temperature about 40° C., above the melting-point of the caustic 
alkali, any water present having been first decomposed by electrolysis at 
atmospheric temperature. 


14,077. „An automatio transmitter for submarine osbles or long telegra 
lines." P. J. WiLMor. September 8th, 1890. Relates to an automatic te 
graph transmitter for submarine or long telegraph lines. 


15,786. "Improvements in semaphore signalling apparatus for use on board 
ship, at coastguard stations, aud the like.“ L. B. STEVENS. October 6th, 1890. 
Relates to semaphore signals for use on board ship, at coastguard stations, and 
the like. The si nel post consists of vertical bars connected by open ]attice- 
work, and fixed to a trunk which is fitted to rotate on а pillar carried by a 
foundation fixing. Тһе signalling app ratus may be rotated about the pillar by 
means of a lever which can be moved into во horizontal position. When the 

ostis long, it is stayed by means of guy ropes connected to & ring fitted with 
inclined rollers which travel on a plate. The base, or foundation, may be 
secured by bolts, &o , and in conorete, &c. 


16,060. An improved method of obtaining metallic sodium." L. GRABAU. 
September 22nd, 1890. Metallic sodium is produced by electrolysing a mixture 
of sodium and potassium chlorides with chlorides of the alkaline earths. 


16,852. ' Improvements in treads for floors, stairs, and the like.“ J. Мазок, 
J. Mason and W. В. Copxer. October 22nd, 1890. These treads msy bea lied 
to telegraph wire boxes in streets, and the like. Strips of chilled or har ened 
metal are provided with stude of lead, rubber or the like to prevent slipping. 
Interlocking lead or other strips may also be arranged alternately with the 
strips. The studs are secured with contracted apertures of the strips by 
expanding the material on each side. 


17,560. “I nprovements in and relating to locked - witches for electric our- 
rent circuits." J. A. TLIFFE aud H. Barton. November 18%, 1890. Relate: to 
Switches such as are described in Specifioations No. 6,237, A.D. 1887, and No. 
19,825, A.D. 1888. The fixed contacts ate formed with cylindrical faces, against 
which the ends of the brush, formed of spring plates, work. The contacts can 
be moved ќо oomp^nsate for wear by means of screws. They slide on plates 
which are fixed to the base. Тһе switch ia lock d by а spring catobing in 8 
tooth carried by a plate fixed to a bru-h. The locking-bar is carried on a p'ate 
which is firmly secured to the bandle. The handle is removably a 
the centra! spind!e by а screw. It may thus be faken away to prevent tamper” 
ing with the switch. The terminals are pissed through holes in the base and 
fixed plates, and secured by nuts. | | . 


18,29), "Improvements in switch+s for electrinal purposes." В. М. DRAZE 
and J. M. Совнам. November 18th, 1990. The circuit is completed through а 
U-shaped bar pivoted on a bolt, the free ends of the bar pressing against 
fixed contacte. The pressure between the contacts is regulated by а screw. 
A spring tends to br ak the circuit, but із prevented by the frictional contact. 
Doe ber which may be in one piece, or built up of thin plates, is moved by & 

andle, 
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tank glass furnace 25 years ago; 


THE COST OF PRODUCTION 


THE presidential address delivered by Mr. Alexander Siemens 
before the Institution of Electrical Engineers last week was 
of & somewhat unusual character, and has been criticised 
with undae severity. The position of the new President 
under the revised system of election is rather pecaliar, 
seeing that the holder of that office is appointed six months 
before he assumes the reins of goyernment. It is not easy 
to sce why the alteration should have been made 
permanent, as we trust it may be many years before the 
calamity which led to its adoption recurs, but the wisdom of 
the course followed in the present instance, and of the 
choice, of past-President to re-occupy the chair, is beyond 
dispute. 

The President dealt chiefly with the question of lowering 
the cost of production, which he rezarded as a measure of 
the progress of civilisation. The three principal factors 
concerned in the working of any industry, are the capital 
invested, the workman, and the management, and their 
interests are so closely linked together as to be identical. 
Each of these was considered in detail, though discussion of the 
tariff prob'em was rigorously excluded, so that the treat- 
ment of the subject necessarily lacks completeness The 
President pointed ont the ri-k of buying patents for inven- 
tions, which, at the present, high rate of progress and change, 
may become worthless at any moment ; the royalty system 
is more equitable and safe. Would that this system could be 
enforced їп the case of all limited companies formed to 
exploit untried inventions; we should not then so often see 
an inventor enriched at the exp2nse of the trusting pur- 


‚ chasers, who are unable either to make the invention work 


successfully or to recover a farthing of the purchase money. 
Mr. Siemens speaks clearly on the question of the work- 
man's rights and daties. The reduction of the time spent on 
the production of any article is the workman's share in lower- 
iog the cost, and the use of labour-saving machinery is the 
most important means by which this can Ъз effected ; the 
workman, however, fails to realise that the introduction of 
such machinery is as much in his own interests as in those 


. of his employer, the alternative to machine work being no 


work at all The restriction of output often advocated 
and practised by workmen come in for strong condemnation, 


and the outcome of the trade union theory that all workmen are 


of equal merit, and must be treated as such, is aptly illus- 
trated by the decay of the glass bottle trade in Yorkshire, 
where the President started the first continuously working 
the Union opposed the 
new system, with the result that the trade is now practically 
extinct in this country. Yet nowadays the glass workers 
complain that foreiga bottles are dumped here ! 

Touching on the features of good management, the 
President pointed out that many college graduates on their 


entrance into works fail to realise that their attention should 
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be directed primarily to studying the difficulties met with in 
manufacturing operations, and the modes of overcoming 
them, rather than to tke acquisition of manual skill in work- 
manship. The old idea that a pupil should spend seven years 
in the workshops, learn to file a true plane, cut accurate ecrew- 
threads in the lathe, &c., has long been exploded ; one does 
not require to do there things, but to know how to do them, 
and we believe that five years’ training divided between 
college-and workshop, giving the preferenc2 to the former, 
are sufficient to fit a capable student of engineering to 
embark upon his profession with good prospects of success. 

The President referred at some length to the importance 
of a common system of units of measurement, and again 
urged the merits of the metric system. In conclusion, he 
touched briefly upon the preliminary examination of patent 
specifications, which he considered of little use except for the 
detection of anticipations, and referred to the vast change in 
industrial conditions brought about by the introduction of 
railways, telegraphs, &c., which has thrown open the 
markets of the world to all comers. 

The address, it will be seen, covered a wide range cf 
matters of interest, and, while it dealt with none of them 
exhaurtively, provided abundant food for thought in many 
directions, 


RECENTLY Prof. Sir Oliver Lodge gave 
one of his occasional lectures to students 
and engineers at the Birmingham University. It is satis- 
factory to see that he chose for his subject ** Combustion and 
Stoking," directing attention first to the materials of com- 
bustion and their calorific value, and pointing out that the 
gases which contained the most carbon yielded the greatest 
amount of heat; we presume that temperature was what Sir 
Oliver named, and not simply calories. The lecturer referred 
to the effects cf supplying burning fuel with partially 
deoxidised air, and to the defect of the closed stove, which is 
really a gas producer, and very utually manufactures car- 
bonic oxide to escape up the chimrey. | 

A closed stove ought, of course, to have an air admiesio 


The Theory of 
Coal Combustion. 


a& the top, and the flue for some distance should be. 


gilled and treated as the radiator of heat. Experience 
shows that an ordinary house stove of small size, with a 
34 in. thin flue pipe about 20 ft. long, will maintain that 
pipe so hot that, at the ега of the 20 ft. run, it can barely 
be touched by hand. A close stove should, therefore, have 
а considerable area of cooling surface provided beyond the 
stove proper, and unless air is admitted to burn the са - 
bonic oxide above the fuel, fully two-thirds of the fuel may 
be wasted. This was practically what Sir Oliver’s advice 
about stoves amounted to. 

In referring to the important subject of stoking, Sir 
Oliver did what we have been doing for some years. He 
treated cf ignition temperatures, and pointed out the 
cooling effect of boiler plates upon half burned gases, illus- 
trating his remarks by the action of the gauze of the safety 
lamp. He condemned water-tabe boilers as unsuccessful, 
because of the cooling effect of their tube surfaces, which 
make contact with the gas before it has had time to mix 
with air and burn at a sufficient temperature. He advocated 
refractory linings for the purpose of conservation of tempera- 
ture while combustion was proceeding, and for promoting 
radiation when this in turn became requisite. Generally, 
he claimed all that we have been advocating, and it is 
certainly satisfactory that a scientific professor of Sir 
Oliver's high attainments should bend come of his energies 


in the direction of teaching the principles of combustion, 
He is almost, if not quite, the firs& engineering professor 
who has done this. There is, of course, nothing in the 
chemistry and physics of combustion that most of the 
professors have not known all slong, but the trouble has 
been that none of the youths who have passcd through their 
hands have received from them the benefits of correct 
teaching. Diagrams of boilers have been hung before them ; 
they have perhaps even been shown how to stoke the boiler 
as it was, but they have not gone ont into the world with the 
lesson burned into their brain that combustion is a chemical 
process which cannot te successfully and economically 
performed in boiler furnaces as commonly made. 

Sir Oliver Lodge has, we hope, changed all this. His 
students at least should not go out into the world as soot 
manufacturers through ignorance. What soot they make will 
be by misfortune or wilfalnees. To combat the selfish inertia 
of the boiler maker who cares for none of these things, 
requires the strenuous aid of all who bave the voice and the 
position to make their views heard. With Sir Oliver Lodge 
openly on our side we are the more emboldened to deelare 
once again that smoke is not an unavoidable nuisance, nor 
should its avoidance necessarily cause loes. Rather it 
should indicate perfect combustion with minimum air supply, 
and, therefore, assist towards improved efficiency. 


A cASE is reported this week which 
involved the question as to who is liable 
for ап accident caused by regligerce in laying down ап 
electric tramway. It appeared that on July 14th, 1903, а 
man named Saunders was driving a lorry in the Oid Kent 
Road, ata place where a temporary tramway had been laid 
for the purpose of carrying out the more permanent work of 
laying tramlires on tke conduit system for Ше Londen 
County Council. The lorry collided with а manhole which 
was not properly laid, with the result that Saunders was 
thrown and injured. He brought an acticn against (a) the 
London County Council, who were converting their tramway 
system in tke Old Kent Road to electric tramways; (0) 
Messrs. Reid Bros., who had contracted with the Count) 
Council to provide the electrical ducts and conduits, and to 
make the manholes. in ccnnection therewith ; (с) Messrę. 
White & Co., who had made the temporary tramway under 
contract with the County Council; (d) the Southwark 
Borough Council. When the case came on for hearing, the 
last two sets of defendants were stiuck out. The jury found 
that the Accident was cccasioned by reason of the defective 
condition of the road surrounding tke manbole, and that the 
defective condition was occasioned by the negligence on the 
rart of Messrs. Reid, and in the event judgement was entered 
as agairst Меғвгв. Reid, damages having been assessed ab 
£125. It is understood that as the County Council were 
indemnified by Mesers. Reid, they will have to pay no part 
of the damages. 

It may be thought surprising that the plaintiff went to 
the trouble of joining so many defendants to his action, but 
it must be borne in mind that liability for negligence in the 


performance of a statutory duty cannot be delegated. In 8 
case which was decided in 1902, a town council who were 
the owners cf tramwayr, entered into a contract with a 
contractor, whereby the latter undertook to do the whole of 
the work of equipping the tramways for electric traction. 
The contractor entered into a sub-contract, whereby the sub- 
contractor agreed to do part of the work, namely, the erec- 
tion of the iron standards along the streets, ard tke fixing 
of the wires thereto, For this purpose the sub-contractor 
used а tall derrick, which was a usual structure to employ in 
executing work of this kind, and his workmen, on leaving 
off work, negligently left the derrick too close to tke tram- 
lines. The plaintiff, who was riding on а tramcar, us 


Who is Liable ? 


injured. In an action against the driver to recover damages, 
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it was held that as the work was being done on a highway, 
it was the contractor’s duty to take reasonable precautions 
to protect the public, and that he could not escape from 
that duty by delegating the work to a sub-contractor ; that 
the act of negligence was not merely casual or collateral, and 
that the defendants were liable. But it must be remembered 
that if injury is caused by non-repair of a highway, it is the 
prer or body liable to repair who are liable. So in 

arnett v. Poplar Borough (May, 1901), where, by a contract 
with a tramway company, the road authority has undertaken 
the repair of that portion of the road which the tramway 
company are bound under Sec. 28 of the Tramway Act, 1870, 
to keep in repair, the liability for injuries caused by non- 
repair of that portion of the road is transferred to the road 
authority. 


Liability for A FEW weeks ago, when writing on this 
Tramway Accidents. gubject, our legal correspondent made 
certain comments on the legal aspect of the action 
of the Sheffield Corporation in trying to shirk responsi- 
_ bility and limit its compensation liability for accidents 
occurring to passengers while travelling in the electric 
cars. It will be remembered that the Corporation 
tickets had on the back a notice limiting the liability 
to a maximum of £25, a procedure which naturally 
gave rise to opposition. We gather that the main 
object in printing the tickets in this fashion was to prevent 
the Corporation being unfairly dealt with, and in proceeding 
along this line of argument, Alderman Clegg showed that 
when such matters were left to courts and juries to settle, 
claimants received far more than they ever expected to obtain 
by way of damages. Не instanced а case where а sympa- 
thetic jury had awarded £590 as damages, whilst the 
- claimant’s solicitor would have accepted much less. Be that 
as it may, the position could not be fairly got over by 
attempting to place the maximum at £25, however culpable 
the Corporation might be, and however serious might be 
the personal injury sustained by a passenger. We are glad 
to learn that at last week’s meeting the Sheffield Corporation 
admitted that a mistake had been made, and by 54 votes 
to 3 (four Councillors were neutral) resolved that the notices 
should be withdrawn, both from the cars and from the tickets. 
Councillor Muir Wilson, a local solicitor, who has in- 
terested himeelf in the subject for some time past, can claim 
to have removed what has been the cause of a real grievance 
among Sheffield tramway passengers. We have sympathy 
for.tramway undertakers in their efforts to keep the com- 
pensation account as low as possible, but it must be done in 
common-sense ways. Every reasonable precaution must be 
taken for ensuring safe running. In these days no attempt 
to shuffle ont of responsibility is likely to be approved either 
by the public or by the Courts. 


MANUFACTURERS who have had experi- 
ence during the last few years in the 
erection of factories in London, and have time and time 
. again beeo seriously hampered by the London Building 
Acts of the London County Council, will learn with some 
amusement that the Council is now embarrassed in regard to 
` its tramway buildings by the requirements of these very Acts. 
At Tuesday's meeting the Highways Committee reported 
having considered the provisions of the Council's London 
Building Acts Amendment Bill, in so far as they 
relate to tramway buildings. Certain difficulties had 
been experienced from time to time owing to the limita- 
tions contained in the London Building Act, 1894, ав to 
the cubical extent of buildings, and Secs. 80 and 81 of the 
new Bill would deal satisfactorily with that point. The 
size and special character of buildings used for electric 
tramways made it extremely important that the exemptions 
in those respects accorded by Sec. 203 of the London Build- 
ing Act, 1894, to buildings of certain descriptions, should 
be extended to tramway structures. In these circumstances 
the Committee expressed the hope that every effort would be 
made to secure the passing of the Bill in the next session, во 
ав to secure those objects, 


The London 
Building Acta. 


THE UNIPOLAR DYNAMO. 


THE old problem of the commercial application of unipolar 
dynamos is discussed in some detail bv J. Seidener in a 
recent number of the Zeitschrift für Elektrotechnik, more 
especially with reference to their combination with steam 
turbines. | | 

The writer points out that the great advantage of these 
machines is the sparklessness of the current collection, 
owing to the absence of а commutator, while at the same 
time one of the chief difficulties experienced with 
them in practice is connected with this very point of 
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current collection. The high peripheral speeds demanded 
for the production of ordinary working voltages without an 
excessive expenditure on material, involve a high friction 
loss at the collecting brushes, especially if the revolving sur- 
face is at all out of truth, as that, natarally, necessitates a 
high brush pressure in order to prevent vibration. 
On this account the well-known Forbes unipolar machine 
(fig. 1), with a solid cylindrical armature and the current 
collected at the two ends-of the cylindrical surface, is 
especially difficult to deal with, as the exact balancing of a 
massive cylinder is almost impossible. - 

When the armature, however, takes the form of a thin 
disk (fig. 2), this difficulty is much more readily overcome, - 


Fira. 3. 


chiefly because a thin disk can be more easily obtained of 
homogeneous quality throughout than a solid cylinder. Com- 
paring fig. 2 with fig. 1, a little consideration will show that 
for the same number of revolutions per minute and the same 
external diameter of rotating part, the disk machine will 
only develop half the E.M.F. of the cylinder machine, 
though at the same time the weight of material in the disk 
D 
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machine is only half that in the cylinder machine. In order 
to obtain the same E. M. F. in both cases, it wonld be necces- 
вагу to employ two disk machines in series. Now, in the 
cylinder machine current collection takes place at two points, 
both at the maximum peripheral speed. Two disk machines 
would, together, require four collecting points, of which two 
would be at the maximum peripheral speed, and two at the 
minimum peripheral speed, j.e., on the spindle. The two 
latter collecting pointe, may, however, be eliminated if the 
two spindles are electrically connected together, aud the 
direction of excitation of the two field coils is arranged ao 
that the two voltages act in series through the. spindle. In 
this case (shown in fig. 3), the disk machine has only two 
collecting pointe, at the maximum peripheral speed, ]пв as 
in the case of the cylinder machine, and the complete weight 
of material in the two types is the same. Such a two-disk 
machine is, incidentally, capable of acting as а tbree-wire 
dynamo if the middle wire is connected to the spindle. Each 
side can have its voltage independently regulated by means 
of the exciting coil on that side. 

Tt may be pointed out that the dimensions of a unipolar 
machine depend far more on the voltage required tban on 
the current. The section of material between the pointe of 
maximum and minimum potential in the rotating part is, 
from mechanical and magnetic considerations, already ғо 
large, that it makes little difference whether the machine is 
intended to give 10 amperes or 1,000 amperes. It is clear, on 
this account, that these machines cannot advantageously be 
built for small outpute, and are especially suitable for com- 
paratively small voltages and large currents. 

Armature reaction, in the ordinary sense of the term, is 
practically abeent, partly because of the low value of the 
amperes per unit length of armature periphery, and partly 
because, from the arrangement of the machine, actual arma- 
ture reaction of the sort that exists in ordinary machines 
cannot occur. | 

The collection of the currente, both in the cylinder and in 
the disk type of machine, is greatly improved if, in place of 
using the cylindrical outer periphery as the collecting sur- 
face, part of the circular end surface is used for this pur pose. 

Though there is great difficulty in obtaining a truly 
cylindrical surface (even if the final trueing up is carried 
out at the actual working speed), yet the side faces of a 
disk made of homogeneous elastic material will approximate 
more avd more to a perfectly flat surface, the bigher the 
speed at which the disk is rotated. With regard to strength 
the disk of a unipolar machine is even better off than a 
de Laval turbine wheel, ав the former, when sideway current 
collection is employed, need not even be thickened at the 
there periphery, and so has no additional weight to carry 
there. 

In the case of small moderate speed machines, the disks 
would usually be made of material of high electrical con- 
ductivity, but bad magnetic quality, such as hard copper, 
bronze, &c. For large machines and high speed machines 
generally, the thickness of the disk near the spindle neces- 
Bitated by mechanical considerations would be во great that 
the air-gap at the inner portions of the disk would become 
excessive, and make these inner portions almost valueless as far 
ав the production of E.M.F. was concerned. If, however, steel 
or iron is employed as the disk material, the only air- gap in the 
path of the flux is the sum of the clearances on the two 
sides of the disk, and this leads to a great saving in the 
weight of exciting winding required, as compared with the 
non-magnetic disk type. Since all parts of the disk are at 
all times in a field of the same density, no hysteresis loss can 
occur. 

There is, however, some danger of a one-sided magnetic 
drag on the disk owing to the fact that some magnetic 
leakage occurs at the outer periphery of the disk, giving a 
higher flux density on one side of the disk than on the 
other. This difficulty can be avoided by replacing each of 
the exciting coils shown in fig. 3 by two equal coils, placed 
one on each side of each disk, thus making the arrangement 
about each disk symmetrical and preventing all peripheral 
leakage. 

The employment of disks of magnetic material and tbe 
avoidance of all thickening of the disk at the outer 
periphery for collecting purposes (by collecting the current 
from the side faces) enables extremely high speeds to be 


utilised, and the writer is of opinion that the introduction of 
machines of this double disk unipolar type is likely to receive 
а considerable impetus in connection with the manufacture 
of steam turbines, both on account of tbe high speeds in- 
volved, aud also becaure the manufacture of steam turbines 
has led to increased experience in the construction of high 
speed machine parts. In any case, in view of the difficulties 
met with when constructing ordinary direct current dynamos 
for coupling to steam turbines, both as regards commutation 
and the high centrifagal forces involved, a re-consideration 
of such unipolar machines would seem to be justified. 

Iu order to show the sort of dimensions necessitated with 
this type of machine, the results of a series of calculations on 
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machines for 5 volts (plating dynamos), 115 and 230 
volta (lighting dynamos), and 550 volts (traction dynamos), 
are shown in fig. 4. The magnets were in all cases assumed 
to be of cast-steel, the flux deneity in the air and in the steel 
was taken as B = 15,000 C. G. S. lines per eq. cm., the vol- 
tage drop in the disk was neglected, the projecting part of 
the disk used for current collection was taken as 05 р where 
D = outer diameter of disk in cm., the air-gap was assumed 
to increase directly with the diameter of the disk, so that 
the section of the exciting coils aleo increased proportionately 
to the diameter. The inner diameter of the disk was taken 
as 15 D, во that the active radial length of pole face 
= | = ‘375 р, and the average peripheral speed in metres 


x x 525 рх л 


: , where л = number 
U 


per second = v = 
of revolutions per minute. 
The E.M.F. induced in the two dieks together is— 


2.1.0.в _ 2х 375 D x тх 525 Dx n x 15,000 
Шит; бу X 109 


8°08 р?, л. 107%, 


570 V in cm. 
n 


The weights shown on the curve were obtained by pro- 
portion from a single complete working, assuming that the 
weight varied as the cube of the diameter of {бе disk—tbe 
expression being: Weight іп kg. = 0146 x . 

Machines of this type show a decidedly lower proportion 
of labour cost to cost of material than in the case of 
ordinary machines, principally because their massive build 
necessitates very little machining. The ratio of copper 
weight to steel weight is also very low. With а 5-mm. air- 
gap on each side of the disk, and a disk about 100 cm. in 
diameter, this ratio worked out at only 3 to 38 per 
cent, 
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GIBSON PATENT ELECTRO-PNEUMATIC 
ROCK DRILL. 


Tax rapidly increasing use ot electrical power in mining operations 
of all kinds has given rise to а demand for ап efficient and reliable 
electrical rock drill, which shall combine the advantages of the 
well-known pneumatic drills with those of electric power trans- 
mission, and шапу inquiries for such a drill have reached our hands 
during the past year or two. Although the pneumatic type of drill 
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: Fra. 1.—SgoTION or DRILL. 


and air-compressing plant has attained a high degree of perfection, 
the cost of drilling by this means does not materially differ from 
that of haud labour, and the main advantage which it possesses 
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When the piston is reciprocated by the electric motor, the rock dril 
piston is rapidly reciprocated also, with the aid of a valve situated 
in the small cylindrical cover shown in the illustration (fig. 2) of 
the pressor and drill disconnected. Fig. 3 shows the apparatus in 
its working condition. 

The motor is of the three-phase type, giving 2 н.р. at 200—220 
volts, 50 cycles per second; in operation the motor is simply 
switched on, and the drill is controlled by a hand air regulator. 

The first drill tried underground was а small one, of inferior 
design compared with the one which we illustrate; the results, how- 
ever, were most encouraging, and the 
drill was worked day and night by 
ordinary miners for a month. Careful 
accounts of the expenses were kept, and 
although much of the plant was improvised 
for the occasion, the cost was found to be 
much less than that of hand labour. The 
“ footages” per shift of eight hours ran up 
to 33 at times. 

Where electrical energy can be purchased, 
the capital cost of the electric drilling plant 
is more than 50 per cent. less than that 
of compressed air drills, whilst even where 
the user must provide the power, the cost is 
said to be 35 per cent. less. 

The great difference in cost is due to the 
fact that only one-fourth as much power is 
required by the electrical drill, as compared 
with the pure pneumatic drill, so that the generating plant costs 
far less in proportion. 

The facility with which electric cables can be removed and relaid 
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Ета. 2.— Есествтс Presson AND Pneumatic DRILL. 


lies in the greater speed with which the 
operation can be carried on. The working 
efficiency of the pneumatic system — horse · 
power at driil: compressor LH.P.—is only 
about 10 per cent., so that so far as regards 
the consumption of energy, the electrical 
drill has a large margin to work upon. 

The intention of this article is to describe 
a new type of electric rock drill, which 
appears to possess decided advantages over 
earlier devices, and is the invention of Mr. 
A. H. Gibson, of 12, Station Avenue, Kew. 
The cross-sectional drawing (tig. 1) given 
herewith shows the mechanism of the 
“stoping” drill, from which it will be seen 
that the operation of the machine is essen- 
tially pneumatic; the air cylinder, b, how- 
ever, is larger in proportion, and there is 
absolutely no valve- gear or any substitute 
therefor. The sleeve d provides for the 
rotatiou of the drill shank a, aud the recoil is 
cushioned by the spriog 7, while the screw n 
controls the feed. The fruat and back ends of 
the cylinder sre connected by a pair of 
hose-pipes N, о to a separate apparatus, con- 
sisting of an electric motor eoupled to an 
air pressor”; the latter is simply a cylinder 
with the above-mentioned hose-pipes con- 
nected to its ends, and contains a piston. 


Ета. 3.—Gisson ELECTRO-PNEUMATIC DBILL IN WORKING ORDER. 
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again and again is also an important point, as compared with the 
iron pipes used for compressed air transmission. Moreover, the 
electric system supplies light as well as power—a function which can 
never be filled by compressed air. | 

Recent tests of the drill show that holes 1-5, in. in diameter were 
drilled through 23 in. of bard granite in 42, 5 and 52 minutes, with 
consumptions of 160, 183 and 180 unit respectively. 

The weight of the stoping drill is 168 lbe., and that of the motor 
and pressor 300 lbs. ; the length of stroke is 6 in., and the drill drives 
Hi ar striking 375 blows per minute, and taking 1,520 watta at 

oad. 

It will be seen that the principle of the drill is the ваше as that of 
the pneumatic power hammers, which have been so successful, and 
having regatd to tho extreme simplicity of the mechanism, its 
portability and high efficiency, the Gibson rock drill ought to fill an 
important place їй mining work. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Abstract of Presidential Address read at Dublin, 
November 10th, 1904, by Manx Ворргв, City Electrical Engineer. 


TRR right of electrical engineering to be termed a profession has 
sometimes been questioned, bnt I think it is now admitted sinoe our 
development bas been mainly due to the efforte of a long line of 
experimenters and philosopbers. Science, as Huxley says, is 
organised common-sense, and the groundwork of our claim to be & 
profession is the necessity for the exercise of all our past experience 
in the treatment of each problem as it arises—that is to вау, for the 
application of those general principles unconsciously derived from 
all one has seen, or read, or thought about. The laboratory experi- 
ment of to-day is utilised in practical engineering to-morrow, and 
there is no other branch of engineering which so lends itself to 
exact mathematical treatment and demonstration. A century ago 
electricity seemed but a scientific toy ; it is now thought by many 
to constitute the reality of which matter is but the sensible 
expression. 

New uses of electricity and improvements of existing ones, so 
crowd upon our notice that it becomes practically impossible for an 
engineer in full work to keep himself abreast of the times in this 
ci EEN in all branches of experiment and work. Every day is 
making more manifest the absolute necessity for specialisation in 
our profession, for, owing to the highly scientific and complex 
nature of the problems which have to be solved before arriving at a 
satisfactory method of meeting the demands of new applications and 
conditions, no опе man can hope to have a thorough up-to-date 
knowledge of the whole cycle of professional work. This leads up 
to a most important point—viz., the training of electrical engineers 
with regard to their succeseful entrance into and practice of the 
profession. | 

A municipal engineer is often looked upon as an encyclopedia of 
information, as well as a universal provider of employment, and 
parents frequently consult me as to the easist way in which their 
sons can become trained electrical engineers, with, needless to вау, 
a correspondingly satisfactory salary, and in the majority of 
instances leave me with a feeling in their minds that Iam unduly 
magnifying the amount of study and training necessary before the 


first step can be taken upon the ladder of remunerative practical 


work. Man carries with him the physical texture of his ancestry, 
as well as the inherited intellect bound up with it, but this extends 
no further in tbe making of sn engineer than giving the possession 
of a quick comprehension, a retentive memory, and a power of 
grasping problems. All else in modern engineering has to be 
acquired by а more or less tedious process of strenuous education. 
The immediate object in all systems of technical instruction is to so 
organise the course of study that the ultimate result shall be attained 
with the least possible waste of time and effort. 

I shall not attempt to place before you any cut-and-dried scheme 
or syllabus embracing the whole art of training an electrical 
engineer, for that at present seems to be a matter with regard to 
which the most diverse opinions are held by the leading experts in 
technical education ; and even now no one settled plan seems to 
meet with general approbation. This is greatly to be regretted, 
for upon the system of technical education to be pursued in the near 
future rests Jargely tbe position which will continue to be held by. 
the Empire in the commercial markets of the world. Notwitb- 
standing our backwardness in this matter ia comparison with many 
parts of the Continent, we bave hitherto managed to hold our own, 
being largely assisted by the natural resources of tbe country; but 
competition is becoming more keenly felt every year, and we cannot 
afford to drift along in the same old careless way. 

One predominant fact appears certain—namely, that one course 
of general training is necessary for those men who have the ability 
and funds for qualification into the higher branches of the profes- 
sion, and that an entirely different training is required for those 
who, under ordinary circumstances, will have to commence their 
career with the routine work of the many applications of electrical 
engineering. By the higher branches, I mean men who intend to 
devote tbemtelves more particularly to original research and to the 
theoretical development of the ecientific side of the profession, but 
this section is outside the scope of my present remarks. I feel 
more concern for what I may be excused for terming the rank and 
file of tbe profession, each one of whom, nevertheless, carries а 
marshal's baton in his knapsack, if be has been properly trained and 
qualified to seise the opportunity when it occurs, 


The question seems to hinge largely upon the syllabus of the 
poner and secondary education received up to the age of 16. 
his should have comprised, in addition to the ordinary subjects 
of general education, a good groundiog in algebra, Euclid, elemen- 
{агу physics, and, if ible, either F'rench or German, or both. 1f 
in the secondary school there is even a small workshop, a very 
valuable amount of knowledge could be imported in the elementery 
principles of simple tools and machines. Whatever the course 
of training to be pursued after this age, full advantage can- 
not be taken of it if the secondary education has not been 
directed with а definite idea of the engineering object in 
the future, for inadequate preparation means that much valu- 
able time must be lost in preparatory work sfter leaving school. 
After this period two general courses of training are to the 
student, each having strong advocates and, consequently, neither 
giving universal satisfaction. First, he may enter а suitable 
engineering works and spend two to three years in learning as much 
as possible of machine work, turning, fitting, &c, together with 
e 5 of drawing office work. After this, having gained 
an insight of practical everyday work, he may enter an engin 
college for thorough training in the theoretical side of his work. 
On the other hand, he may, on leaving school, at once take up 
theoretical work in a well-equipped technical college, and after, 
вау, a three years’ course, he may enter an engineering works with 
an eye to one particular branch of professional work or to gain all- 
round experience. The latter course has much to recommend it, as 
there is then no break in the educational course such as must occur 
if the student goes into a workshop straight from school, and after 
Jeaving the latter, has to resume the habit of learning and of rontine 
study, which is not always an easy task. It is also not advisable in 
all cases for a youth to be subjected at such an early age to the 
influences of ordinary workshop life, which he is not always able 
to withstand, and finds difficult to shake off on entering the training 
college; while if he first enters the latter, his character will be 
sufficiently formed when the time comes for leaving. | 
There is, however, a middle course which is often recommended 
for those students who are unable for various reasons to spare suffi- 
cient time to take full advantage of the general training I bave men- 
tioned—that is, to enter a works for practical training and to work 
up the theoretical side in evening classes Except where no other 
course is possible, I do not recommend this plan. It is hard for 
a youth of 16 or 17 to keep ог shop hours at mainly physical 
work and to give up the majority of his evenings to private study 
or attending technical classes, and I am not sure that it is unat- 
tended with danger to his proper physical and mental develop- 
ment. A growing youth must have time for recreation and rest, 


and success is dearly bought at the expense of a debilitated constitu- 


tion. Still, there are cases in which there is no option but to 
pursue this plan; bat men so trained cannot expect to compete on 
equal terms with those who have had а more liberal course of study, 
except in cases of nousual ability aud aptitude. 

Much, however, depends upon the student himself. If he hasan 
innate love of the science and art of electrical engineering, and of 
learning for the sake of fioding out hidden things; if he has the 
earnest desire to attain to as near the front rank as his capabilities 
will permit, and has the physical and mental constitution to stand 
the strain of burning the candle at both ends, во to speak, he will, 
with average good fortune, attain hisend more surely than many otbers 
who start under apparently more favourable auspices, for, baving 
the self-stimulus of an ineatiable knowledge-hunger, he is in closer 
sympathy with his teachers, and does not wait to be spurred on in 
his work. And this isthe true spirit which should animate those 
seeking to enter our profession. Its devotees must give more than 
lip-servioe—answering of examination questions and obtaining 
passes and certificates—for, as you know, these alone are no test of 
a man's fitness, and, in fact, are often the cause of much wasted time 
by giving а premium to those who best develop a parrot-like facility 
of answering set questions, rather than probing the depth of the 
information they have assimilated. In saying this, I must not be 
teken as considering these examinations entirely useless, for they 
undoubtedly do serve а useful p in separating the earnest 
student from the merely brilliant one. The failures in formal ex- 
aminations often provide the most reliable raw material to be 
worked up afterwards, as only those who bave grit in them oon- 
tinue to persevere as usual in spite of their failure to pass, sod this 
determination to persevere stands to them in their after career, for 
it must never be forgotten by those who would be successful that 
they must be students all their lives. There is no such thing as 
finality in the knowledge of electrical engineering—a week now is 
more pregnant with discovery than 100 years were formerly, and 
those who desire to keep in the front ranks must keep pace with the 
times in their special spheres of work. 

A serious danger is now developing owing to the great inrush of 
young men into anything electrical in name; many of them seem 
satisfied to acquire just enough technical knowledge to secure а post. 
Oace secured, they settle down and perform their routine duties 
more or less thoroughlv, and gradually drift out of keeping their 
training up to date. Football, cricket, cycling, and often matri- 
mony, or the preliminary stages of it, claim their leisure hours 
entirely, and even when on duty they occupy such idle moments 45 
occur between the intervals of actus] work in the perueal of sporting 
or sensational literature, rather than in anything bearing on their 
professional work. Time goes on, and opportunities occur for pro- 
motion or for entering fresh fields of work, and they find that they 
stand no chance against competitors of more modern training from not 
having kept their knowledge up to date. It is not enough to have 
sufficient knowledge for present needs; one must look ahead, and 
be prepared for developments. 

I have hitherto dealt principally with the technical side of & 
ptudent’s training, but before a student can expect to secure & 
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раа of any importance he has yet to acquire the commercial or 
ess side of his education. No technical training institute can 
teach a student how to handle workmen, or how to tarn ont finished 
plant from a workshop at commercially remunerative prices, 
nor would it be reasonable to expect it to do во, for such 
knowledge can only be gained in the hard school of prac- 
tical experience, and learnt little by little as opportunity 
offers. And yet such is the ultimate object of all professional 
in the majority of cases, for the most perfectly and 
scientifically designed scheme is qaite valueless unless it can be 
made a commercially financial success. Students should, therefore, 
take every opportunity of seeing works in practical progress; they 
feel utterly at sea with regard to much that goes оп, but to an 
observant mind there are many object lessons to be learnt, and 
hints obtained that will be of much service in after life. I have often 
been struck with the apathy displayed by the majority of students 
when given the срин of visiting works in process of erection, 
or in actual everyday running ; they ask no questions, and apparently 
look upon the whole thing as a bore, or an opportunity of escaping 
a regular class lesson at best, instead of regarding it as a unique 
chance of seeing practical engineering works and life, into which 
they may hope one day toenter. It is most depressing to those 
who bave to show them round, and desire to make the visit interest- 
ing and instructive to those who may be their colleagues or successors 
at some future time, to find that so little interest is taken in what is 
going on, and they feel quite relieved and grateful when one of their 
visitors asks the most trivial question upon any point. Ask questions 
about everything is my advice to students ; never mind whether they 
ee foolish or trivial; give evidence in some way that you 
your opportunity, and you will gain many valuable hints 
se your future work, and render the task of your instructors a little 
easier. | 
I may here express а word of sympathy for the teachers and 


instructors in technical institutions, for theirs is, indeed, а difficult | 


task. Too often they are unjustly blamed for being unable to meet 
the demand for trained men to fill the ranks of workers in technical 
industries, but they do not always deserve that reproach. Some 
there are, no doubt, who become teachers because the position gives 
them the means to live, but I know of many earnest capable men 
who are animated bya keen desire to fit their pupils in the best 
possible way to meet the battle of life, and yet are handicapped by 
themselves not having a practical knowledge of technical work and 
the requirements of employers in the various industries. They are, 
therefore, unable to во shape their course of training that it prove 
suitable, and themselves cognisant only of a college course, 
they naturally follow on the same lines. This is not altogether 
their fault; it reflects, mainly, upon the leaders of industry and 
large employers, who, for the most part, take but little interest ia 
the training of the raw material from which their employés ara 
drawn, and who have not realised that it is to their own interest, 
as well as that of the country at large, that they should co-operate 
with the teaching bodies, and assist them, by both advice and funds, 
in being properly provided with the most suitable staff and general 
teaching equipment. | 


GAS COMPANIES AND ELECTRICO LIGHTING 
COMPANIES. 


[FROM OUR LEGAL CONTRIBUTOR. | 


Ir is not often that cases involving the settlement of disputes 
between electric lighting and gas companies come; before the 
Courts for decision. The occurrence of any such case draws 
attention to the fact that an electricity supply company, in carrying 
out the works which may be neceseary for the proper supply of 
electricity, must pay due attention to the presence of gas-pipes or 
mains in any position where they may be interfered with. 

A recent case in the King’s Bench Division—e.g., Chepstow 
Biectric Light and Power Oo., Ltd., v. Chepstow Gas and Coke 
Consumers’ Co., Ltd., which was reported in our issue of November 
11th—shows that if an electric company neglects to obey the lawful 
requiremente of а gas company, they may be exposed to heavy 
penalties. The facts of the case may be thus epitomised. In 1903, 
the Chepstow Electric Light and Power Oo., Ltd., laid down and 
constructed new electric lines and other works in certain streets 
within their limits of supply. Prior to this, they had had a 
dispute with the Ohepstow Gas Co. as to the position in which 
these mains should be laid. The right of the gas company to 
interfere in tbe matter was conferred by certain provisions in the 
schedule to the Electric Lighting (Clauses) Act, 1899, Bec. 18 (1), 
of which provides that where the undertakers require to dig or 
sink any trench for laying down or constructing any new electric 
lines (other than service lines), or other works near to which any 
sewer, drain, watercourse, defeace or work under the jurisdiction 
or control of the local anthority, or any main pipe, siphon, electric 
line, or other work belonging to avy gas, electric supply, or water 
company has been lawfully placed, or where any gas or water com- 
pany require to dig or sink any trench for laying down or con- 
structing any new mains or pipes (other than service pipes) or other 
works near to which any lines or works of the undertakers have 
been lawtully placed, the undertakers or the gas or water company 
(as the case may be) in this Section referred to as “the operators " 
shall, unless it is otherwise agreed between the parties interested, or 
in the case of sudden emergency, give to the local authority, or to the 


gas, electric supply, or water company, or to the “ owners," not lees 
than three days’ notice before commen to dig or sink such 
trench as aforesaid, and those owners s be entitled by their 
officer to superintend the work, and the operators shall conform 
with such reasqnable requirements as may be made by the owners 
or the officer for protecting from injury every such sewer, drain, &., 
and for securing access thereto, and they shall also, if required by 
the owners thereof, repair any damage which may be done thereto. 


` By Sub-Sec. 4 any question or difference which may arise under 


the section is to be determined by arbitration. By Sub-Bec. 5, 
if the operators make default in complying with any of the 
requirements of the sectioh, they must make full compensation to 
all owners affected thereby for any loss, damage, „ponty or costs 
which they may incur by reason thereof; and, in tion thereto, 
they are liable for each default to a penalty not exceeding £10, and 
to a daily penalty not exceeding £5. Early in 1903, а dispute arose 
between the gas company and the electriccompany. This dispute was 
referred to arbitration, and on February 12th, 1903, the arbitrator 
found that the electric lines were in undue proximity to the gas pipes 
and that the electric ee ea | had not obeyed the requirements of 
the gas company. On May 316 the gas company made complaint 
before а Oourt of summary jurisdiction, that on and since October 2nd, 
1903, the electric company had made default in complyíng with the 
requirements of the section above quoted. A summons was issued, 
and heard on June 17th, when it was proved that the electric com- 
pany had not complied with the requirements of the gas company, 
and that, since the date of the arbitrator's award, no steps had been 
taken to alter the position of the wires. The electric company took 
the objection that the complaint was notmade within six months of the 
time when the matter of the complaint arose, as required by Sec. 11 of 
the Summary Jurisdiction Act, 1848, which provides that in all 
cases where no time is already, or shall thereafter, be specially 
laid down for making any complaint or laying any information in the 
Act or Acts of Parliament relating to each particular case, such com- 
plaint shall be made, and such information sball be laid within six 
calender months from the time when the matter of such complaint 
or information respectively arose. On the part of the Gas Co. it 
was contended that the offence was a continuing one, and that, 
therefore, the time limit did not apply, and that even if it did, the 
period of six months commenced to run from the date of theaward, 
namely, February 12tb, 1903. Tae magistrates over-ruled the 
objection, and fined the company £1 and coste, and a daily penalty 
during default of £1 а day. From this conviction ће company 
appealed to the Divisional Court, and subject to striking out that 
part of the order which related to the payment of future penalties, 
the conviction was confirmed. In dealing with the objection that 
the summons was out of time, the Chief Justice said: — I am clearly 
of opinion that this was not an objection making the conviction bad 
on the face of it. When one is dealing with non-conformity with 
a requirement, that contemplates something which takes time; and 
to say that the time begins to ran from the date of the requirement 
itself is obviously impossible. І can imagine a thing that is ordered 
to be done, requiring so little time, that the magistrates might well 
think that there was a complete offence more than six 
months before the laying of the complaint. In view 
of the facts found in the case, that exception, if it is an excep- 
tion, cannot arise here. Here the appellants are disputing the 


contention that the lines were too near the gas mains for more than . 


four and a-half months after the question was raised. It is not 
possible for the Court to consider this conviction as alleging а com- 
pleted offence on October 2nd, in respect of which the penalty 
might have been inflicted. There is nothing to show tnat the 
offence was complete more than six months before the summons was 
taken out.” 

In view of certain decisions which were cited to the Court, the 
above reasoning is somewhat difficult to follow. For instance, in 
the case of Hull v. the London County Council ((1901) 1 Q.B. 580), 
the facts were shortly these, By Sec. 73, Sub-Sec. 8 of the London 
Building Act, 1894, No projection from any building" (except 
certain specified projections) shall extend beyond the general line 
of buildings in any street without the consent of the London County 
Council. The appellant was convicted on an information charging 
him with the offence specified in Sec. 73 (8) of the London Building 
Act, 1894, the projection complained of being & wooden case 
attached to the external wall of a building by iron brackets, and 
used as an advertising stage. It had been up more than six months 
before the information was laid. It was decided that the conviction 
was wrong because, first, inter alia, the prosecution was barred by 
Bec. 11 of the Summary Jurisdiction Act, 1848. 


The Divisional Court, however, held that this decision had no : 


application, and declared in favour of the gas company. In the 
result, unless the electric company care to submit to the payment 
of а continual daily penalty, they will have to relay their mains 
in accordance with the requirements of the award made by the 
arbitrator. | 

In view of the decision that the company must pay penalties, it 
is exceedingly difficult to understand the precise object of the 
arbitration proceedings. They were probably instituted with the 
precise object of setting at rest all disputes between the gas 
company; yet as soon as the award was given it was practically 
wholly ignored by the gas company who insisted that the work of 
removing the mains from a position of undue proximity to the gas 
pipes should be carried out by the Electric Light & Power Oo. 

Ít has since been stated that for the purposes of the arbitration 
several portions of the streets were opened up, and that the 
arbitrator awarded the gas company some £36 in “ full compensa- 
tion." If this sum was accepted upon the understanding that the 
electric company were to carry out the alterations after all, what 
was the ^36 for? It is true that ander the section above set out a 
company may be liable to penalties in addition to the cost of doing 
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all necessary alterations aud repairs, but that they should be 
mulcted in penalties when а sum of money bas been paid in full 
settlement " appears to be hard in the extreme. 

Without seeing the full terms of the reference to arbitration, it 
would be impoesible to ascertain whether the arbitrator's award has 
been evaded or not. | 

Too much stress must not be laid upon the decision in this case. 
In the first place whatever may be the real facts, it appears to have 
been decided upon the supposition that the only question before 
the arbitrator was whether the mains had or had not in fact been 
laid too close to the gas mains. As the qase is reported it does not 
appear that the arbitrator was called upon to order the electric 
light company to do the work or to pay the gas company for doing 
it themselves. 

While upon the legal relationship of gas company and electric 
supply company, it may be of interest to consider the question as 
to who is liable for damage caused if an explosion should take 
place in a street box, owing to the accamulation therein of gas 
which escapes from gas mains. Under the present Electric 
Lighting Acta, and the regulations made thereunder by the Board 
of Trade liability does not appear to attach to one authority more 
than another. Nevertheless, the onus is upon the electric lighting 
company to keep such boxes clear of Thus, by the Board of 
Trade regulations (No. 34 of 1895), under the heading Street 
Boxes,” it - i required that (с) Where street boxes are used as 
transformer chambers, reasonable means shall be taken to prevent, 
a8 far as possible, any influx of water, either from the adjacent soil, 
or by means of pipes; and їп tbe case of any such street box 
exceeding 1 cb. yard in capacity, ample provision shall be made, by 
ventilation or otherwise, for the immediate escape of gas which may 
by accident have obtained access to the box, and for the prevention 
of danger from sparking. (d) All street boxes shall be regularly 
inspected for the presence of gas, and if any influx or accumulation 
is discovered, the undertakers shall] give immediate notice to the 
suthority or company whose gas mains are laid in the neighbour 
hood of the street box." | 

Although these rules impose upon the electric company the clear 
duty of seeing that gas is not allowed to accumulate, they say 
nothing upon the question of liability. The question must, there- 
fore, be answered independent of statute. In the first place, 
neither gas nor electrical companies are exempted from liability 
for negligence. To whose negligence, thea, can the explosion of a 
street box be ascribed? It seems that there must be negligence on 
both sides; on the part of the gas company in allowing their pipes 
to become leaking, on the part of the electric supply company in 
permitting the street box to become ao defective as to allow of the per- 
colation and accumulation of the explosive mixture. It is impossible 
to see how euch an accident could be attributed to one or other 
company, unless, of course, it could be shown that the gas was 
fired, not by a short-circuit, but by a lighted match or other adven- 
titious cause. 

Should the question ever arise in the Courte, it is probable that 
the two companies could be joined as joint tort feasors. 


LEGAL. 


BAuNDERS v. Ввір Bros. & Co. 


Ix tbe King's Bench Division of the High Court of Justice, on 
the 10th inst, the Lord Chief Justice and а special jury 
heard an action by Ernest Obarles Saunders, a carman in the 
employ of Messrs. Owen & Bons, against Mesars. Reid Bros., tele- 
graph and telephone engineers and contractors, carrying on business 
at New Cross, and the London County Council, for damages sus- 
tained in the Old Kent Road on July 14th, 1903, through the defec- 
tive condition of the road owing to the negligence of the defendants’ 
servants or agents. The defence was a denial of liability and of 
negligence. 

Mr. Danckwerta, K.C., and Mr. Ellis J. Griffith appeared for the 
oe ; Mr. Clavell Salter, K. C., and Mr. J. Harris appeared for 

esars. Reid Bros.; and Mr. Dickens, K. C., snd Mr. Daldy for the 
London Oounty Council. 

It appeared that the defendants, Reid Bros., were the contractors 
to do certain work for the County Council, namely, to make a trench 
and to lay alonside the route of the tramway a duct which carried the 
main cable through which the electric power was transmitted. Some 
ground surrounding & manhole in the roadway opposite 87, Old 
Kent Road was removed in tbe course of the operations, and this 
it was said was left in а dangerous and unsafe condition, the man- 
hole being 3 in. above the road. Saunders, tbe plaintiff, was driving 
а lorry, the seat of which was elevated about 8 ft. 8 in. from the 
surface of the road. The lorry struck the iron framework of the 
manhole, with the result that Saunders was thrown from his seat 
and sustained serious injuries, including & fractured skull, from 
which he has now only partially recovered. 

On behalf of ithe plaintiff, it was contended that the County 
Council and their contractors were liable, because they put the 
manhole there and had not taken proper, sufficient, and effective 
care that their operations did not leave the road in a dangerous 
conditioa. | 

For the defence it was contended that if there was negligence it 
was not that of the defendants, bat that of the Southwark Borough 
Council in 
road, which was not done until after the accident. 

The Lorp Cater JusTICE, in summing up, told the jury they 
need not trouble themselves about what the ultimate incidence of 


postponing the work of permanently re-instating the 


the liability would be. If anybody, a public body, or a private 
individual, undertook to interfere with a public highway under 
statutory powers, he must not act negligently. If by negligence or 
want of proper care, ап accident arose, then that person was 
responsible. The first question the jury bad to decide was whetber 
the accident was occasioned to the plaintiff, by reason of the defective 
condition of the road surrounding the manhole. The second 


. question was whether the defective condition of the road was 


occasioned by the negligence, or want of care, on the part of the 
servants of the London County Oouncil, the servants of Reid, or 
Messrs. J. G. White (another contractor for the Council), or the 
Borough Council. There was no substantial evidence of any 
negligence on the part of the Borough Council at all. 

The jary found that the accident was occasioned by the condition 
of the road surrounding the manhole, and that the defective con- 
dition of the road was occasioned by the negligence or the want of 
care of the servants of Reid Bros. The other defendants were 
exonerated. Damages were assessed at £125. 

Judgement was entered for the plaintiff for £125, with costes, 
against the defendants, Reid Bros., and the London County Council, 
their employers. 


THOMPSON v. Macxiz & Co. - 


In the King's Bench Division on the 9th inst., before Mr. Justice 
Lawrence and a common jury, William Thompeon, a lift man 
employed at Mesers. Mann, Crossman & Co.'s Brewery in the East 
End, was awarded £80 damages for personal injuries against 
Messrs. Mackie & Co., electric light manufacturers Employés of 
the defendant firm were engaged in re-wiring the electric lifts at 
the brewery on February 8th last, and the plaintiff, who was engaged . 
in clearing out a pit, was seriously injured in the head by the 
prongs of the lift, which was suddenly started by the defendant 


company's men. It was defendante’ contention that the plaintiff 


must have known what was being done and should have avoided the 
lift. 


Hawks v. REYNOLDS. 


In the City of London Court, on Friday last, before bis Honour Judge 
Rentoul, K.O., the part-hesrd action of Hawkins v. Reynolds, 
already reported in these columns October 28tb, 1904), was dis- 
posed of. The case had been adjourned for the attendance of a 
representative of the General Electric Co., Ltd., who supplied the 
lamps sued for, to Mr. Cairns. Не said the lamps were quite satis- 
factory. The defendant said the lamps were sold to him on the 
representation that they were 144 о.р., and it would only take 30 
seconds to light them. Asa fact, it took six minutes after awitch- 
ing onthe light. That sort of light was no use in business. Judge 
Rentoul said he should think it was quite useless. The defendant 
added that the Metropolitan Electric Lighting Co. paid Cairns to 
putin free wiring. Mr. Cairns explained that the temperature had 
a great deal to do with the time it took the lamp to give its proper 
light. The lamps in question burned in the open air, whereas the 
lamps which the Judge was probably more familiar with barned 
in а vacuum. Judge Rentoul said six minutes seemed extra- 
ordinary. Mr. Cairns explained that the lamps had to be heated 
first. Until the lamp was heated е the electricity did not go 
through the filament, and it did not light. Six minutes was not 
usual, but it was quite possible. Judge Rentoul said that when a man 
supplied an article himself he was supposed to sell a thing that was 
suitable. Cairns ought to have told the defendant that the lamps 
would probably be unsuitable for his requirements. The General 
Electric Co.'s representative said the lamps were barning all over 
the world. Mr. Cairns added that he gave the defendant the same 
specification as the manufacturers gave him (Cairns). Judge 
Rentoul thought there had been a misunderstanding between the 
parties, and the best thing he could do was to compromise matters. 
He found for the plaintiff for £2 10s. 


MANSFIELD ENGINEERING Со. v. WYELD. 


At Mansfield County Court, the Mansfield Engineering Oo., general 
electrical engineers, sued A. E. Wyeld, pawnbroker, of Mansfield, 

for the sum of £31 15s. 6d. for the installation of the electric light 
on his premises. Plaintiffs’ case was that in August, 1902, 
defendant requested them to give him an estimate for the installa- 
tion of 19 lights, and the estimate was verbally accepted. By 
October the wiring for the installation was comple but the 
fittings and lamps had not been put in. At that time defendant 
decided to have additional lights, and to re-arrange the position of 
others. This necessitated considerable alteration ; the whole of the 
wiring had to be done again, and other matters had to be altered. 
The original estimate was, therefore, valueless. The number of 
lights originally required was 19, with 11 points, whilst the number 
required by the alteration was 41 lights and 22 pointe. The work 
was completed before June, 1903, and was passed as eatisfactory by 
the Corporation’s electrical engineer. When the account was 
delivered the following month, defendant said the amoant was more 
than he had expected. During September a fault had oocurred, and 
was rectified without charge. Later, defendant was asked to pay 
his account, and on October 13tb, 1904, he paid £14 into Court, and 
on the 18th a further sum of £11 18s, making а total of £25 13s 
A counter-claim was then filed for breach of contract for £12 15s. 
The plaintiffs said the net cost of labour and material in connec- 
tion with the installation was £24 17s. 2d., leaving & gross profit 
of only £6. For the defence it was contended tbat the original 
contract was for £14 6s. After the work was commenced defendant 
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had it extended, but he had always regarded the original contract 
as being in force, and was willing to pay for the extra work. When 
he turned on the light in June, 1903, it soon went out. He did not 
get what he considered a satisfactory light until September. 
Amongst the witnesses for the defence was Mr. William Joseph 
Farse, electrical engineer, of Nottingham, who said the installation 
was not carried out according to specification. Going through the 
accounts, he alleged that some of the charges were excessive. His 
Honour (Judge Allen) thought the charges for the work were fair 
and reasonable. He awarded the plaintiffs the sum claimed, less 
£3 8s. for ornamental brackets, painting the name on the lamp over 
the doorway, and for а box enolosing the wires. 


Re THE NonTHBRN Coustizs Traction Co., Їтр. 


Ат the Chancery Court of Lancashire last week, a sammons was 
beard against the liquidator of this company on behalf of Aubrey 
Ward Thomas and John Wylie Donaldson, electrical engineers, of 
Manchester, and Alfred Mountain Fowler, engineer, of Manchester, 
asking that a decision of the liquidator rejecting the proof of the 
applicants might be reversed, and that he might be ordered to allow 
such proof in full Dr. Atkinson appeared for the applicants, and 
Mr. Grant for the liquidator of the company. The proof in question 
was for damages alleged to have been sustained by the applicants 
by reason of a contract that the applicants should be employed as 
engineers in connection with a railway scheme in North Wales. 
In the course, bowever, of the examination of the applicants’ first 
witness, P. F. Roberts, it appeared that he was at the time of the 
alleged contract a partner with the applicants, Ward Thomas and 
Donaldson, and that the partnership was afterwards dissolved. 
Tbe Vice-Chancellor, upon argument, held that, assuming there 
was а contract as alleged, it was а contract for personal services, 
which tbe applicanta could not enforce after the dissolution of the 
partnership. His Honour accordingly dismissed the application 
with costs. — Manchester Guardian. 


HARMEER v. East Ham COBPOBATIOX. 


THIS was a claim for compensation, which came before the King's 
Bench Court on November 1st. Plaintiff, a laundry woman, got off 
а сат in а hurry, while 16 was in motion, without giving, as the 
evidenee showed, any notification to the driver to stop, and the con- 
ductor being on the roof at the time. She fell into the roadway 
and sustained nal injuries. The jury gave & verdict for the 
defendants, fin that plaintiff alighted from the car, whilst in 
motion, entirely at her own risk. 


Orp & Mapvison, LtD. v. DARLISGTON CORPORATION AND 
ANOTHER. 


In the Chancery Division of the High Court of Justice on Tuesday 
Jast, Mr. Justice Buckley heard the action of Ord & Maddison, Ltd., 
v. The Mayor, Aldermen and Burgesses of the Borough of Darling- 
ton and the Right Hon. John Lloyd Wharton. The plaintiffs 
claimed as assignees of John Robert Ord and William Henry 
Forster Maddison, and in their own right, an injunction restraining 
the defendants, their servants or agente, from excavating, building 
upon, or enclosing the site of the street, or intended street, known as 
Freeman Street, in the borough of Darlington, or any part thereof, or 
from otherwise obstructing or interfering with the plaintiffs’ right 
of way over the street. They also asked that the defendants might 
be ordered to remove the obstruction and restore the surface of the 
street to its original level; and claimed damages for obstructing 
and interfering with the plaintiffs’ right of way, and for breach of a 
covenant implied or expressed in a conveyance from the defendant 
Wharton to them. Their case was that, on or about the month of 
April 1903, the Corporation began to enclose а side strip of 
land, forming of Freeman  Btreet, and proceeded to 
excavate and dig up the land for the foundations of buildings 
which they proposed to erect on it. The plaintiffs at once objected 
and required the Corporation not to obstract or interfere with their 
right of way over any d e of Freeman Street. Plaintiffs also called 
upon the defendant Wharton to fulfil his covenants and to secare 
them in the enjoyment of their right of way and their rights over 
Freeman Btreet. Correspondence and negotiations took place, bat 
each of the defendants ultimately denied any liability to the 
plaintiffe, and the Corporation went on with their works. The 
action was accordingly commenced to enforce the plaintiffs" rights. 
The plaintifis alleged that the obstruction of the part of Freeman 
Street by the Corporation caused serious : e to them, and if it 
was allowed to continue, the width of the street would be reduced 
from 40 ft. to 28 ft., and plaintiffs would not only be deprived of 
their right of way, but would be precluded from utilising their land 
adjoining the street for building upon it dwelling-houses of two 
stories in height fronting on the street, and their land would thereby 
be а great deal reduced in value. 

The defence denied the rights of the plaintiffs under the convey- 
ances, and said that about April, 1903, the Corporation, in purauance 
of statutory powers, commenced to erect on the land buildings for 
the purpose of the electric tramways used in their tramcar system 
for the borough of Darlington. The buildings in question were of 
great public importance to the proper conduct of the borough 
system of light railways, which was of great benefit to thousands 
of working men and others. The piece of land as to which 
plaintiffs complained was essential to the use of the buildings, and 
if the Corporation were compelled to remove the buildings, they 


would suffer great pecuniary loss, and inflict discomfort and incon- 
pee on the public. The buildings had been erected at a cost 
of £8,000. FIAT жг 

Mr. Buckmaster, K.C., and Mr. Borthwick appeared for the 
plaintiffs; Mr. Astbury, K. O., and Mr. Gatey for the Corporation 
of Darlington; and Mr. Danckwerts, K C., and Mr. Dunham for 
the defendant Whartor. After hearing the arguments of counsel 
as to the construction of the deeds, | 

Mr. Justice Book LAX delivered judgement, dismissing the action 
as against both defendants. Не said the plaintiffs said there had 
been created in their favour rights over a strip of land some 
12 ft. wide on the north-east side of Freeman Street, and that 
these rights had been infringed by the defendants, the Cor- 


‚ poration and Mr. Wharton, and they sought damages. The 


question to be determined was whether under these deeds 
and upon their trae construction the plaintiffs had such 
rights in respect of the disputed 12 ft. as they claimed. 
In the first place the plaintiffs claimed under a grant, which they 
said was made in their favour by the deed of January 25th 1896. 
It was plain that in January, 1896, the plaintiffs bad know- 
ledge of the agreement of March 1st, 1894. Was there any grant 
of a right of way over all the land called Freeman Street, and 
coloured blue on the plan attached to the deed? In his 
opinion there was not. The grant was of a piece of land along 
the line of Freeman Street. He conceived that there was 
а grant to the grantee of so much of the land lying along 
the indicated line, as was conveniently necessary to give him 
access to the premises which were being granted to him by the 
deed. But there was no grant to him of a right over the whole of 
tbe land coloured blue. It was plain the grantor never bound him- 
self to make Freeman Btreet at all. In his opinion there was 
nothing on which the purchasers could found themselves for the pur- 
pose of saying this particular 12 ft. was 4 piece of ground over 
which they had the right to pass, sand which must not be obstructed 
by the Corporation. He thought on the firet ground that there was no 
grant, and that the plaintiff failed as against the Corporation. The 
other matter was whetber asagainst the defendant Wharton the plain- 
tiffs were entitled to 1ecover under the covenant of the deed of 
September, 1899. He came to the conclasion that the covenant did 
not extend to this disputed 12 ft. He was unable to find in this 
deed that there was such a definition of Freeman Btreet as to show 
there was to be a Freeman Street extending over this disputed 12 ft. 
The action therefore failed as against both defendants, and must be 
dismissed. 

The action was accordingly dismissed, the defendants being given 
the costs of the action, except with reference toa minor issue. 


? 
Epey v. SMI. 


In the City of London Court, on Tuesday, before his Honour 
Judge Rentoul, K. C., an action was brought by Mr. F. d. Edey, 
trading as F. G. Edey & Co., electrical engineers, 29, Ludgate 
Hill, E.C., against Mr. F. H. Smith, trading as Bmith & Co., of 
Beaufort Street, King's Road, Chelsea, for £76 for work done, and 
material supplied for electric lighting at certain flats. Mr. Shear- 
man Turner was counsel for the plaintiffs, and Mr. Abinger for the 
defendants. The case has already been mentioned in these 
columns, and was adjourned for the attendance of experts. It 
appeared from the evidence, that the defendant was building 
certain flats in Chelsea, and he entrusted to the plaintiff the ocon- 
tract for supplying the electric lighting and electric bells. The 
plaintiffs’ case was that һе had done the work thoroughly satis- 
factorily, although no doubt he had been unable to complete it. 
That was not due to his fault, but because the defendant stopped the 
work. The work was done quite satisfactorily in every respect. 

Мг. W. В. Woopwagp, past-president of the Electrical Con- 
tractors’ Association, said he had had 40 years’ experience of elec- 
tric lighting, both mechanically and electrically, and the work now 
sued for had been satisfactorily carried out by the plaintiff. 
The witness was cross-examined to show that the society which 


` he represented had no status in the electrical trade, but 


this he said was not true. The defendant’s case was that the 
plaintiff agreed to give three months’ credit, which had not 
expired. It was also said that the plaintiff had refused to complete 
his contract, and that the work was so badly done that the defen- 
dant could not ask for any payment for it from the Chelsea Electric 
Lighting Oo., who were to approve of it. The electric belle which 
the plaintiff put up would not ring. No local authority would 
supply electricity to the flate in consequence of there being no fuses 
put in by the plaintiff. That made a constant danger of short- 
circuit, which might cause the houses to be set on fire. The plaintiff 
asserted that the bells would ring. | 

The case having lasted for two hours, Judge ReNTOUL, K. C., said 
that it was опе of much difficulty, and he did not see bow he could 
arrive at any conclusion which would be at all satisfactory, having 
regard to the numerous contradictions. He recommended that the 
parties should compromise the dispute. After consultation it was 
agreed that jadgement should be entered for the plaintiff for £20 
and costs in regard to one part of the contract, and that as to the 
rest, the plaintiff was to complete the work and then to be paid. 


PPP 


Rugby Engineering Society. —A meeting was held at 
the Benn Baildinge, on 17th inst, and a discussion ensued on 
“The Relative Advantages of Electric and Steam Traction for Main 
Line Service.” к 
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CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 


until the following week. 


The New Patent Law. 


Those of your readers who are interested in patents should 
note the important alterations in the British law which come 
into force on January 1st, 1905, and include :— 

1. Reduction to si. months of the period of provisional 
protection. | 

2. Official examination into the novelty of inventions 
before the grant of letters patent. 

The Patent Office will examine for novelty every complete 
specification filed in pursuance of applications bearing date 
after the end of 1904; this examination is limited in its 
scope to anticipations already patented in the United King- 
dom within the preceding 50 years. 

The applicant will be informed of any objections to his 
specification, and will have an opportunity of amending the 
same; if he neglecta or refuses to do this, the Comptroller 
may direct that a note be added to the printed specification, 
drawing attention to the anticipations. 

In addition to this examination, for which the Patent 
Office will charge an extra fee, the Examiners are strictly 
directed to allow only one invention to be patented in each 
application. 

The claims, moreover, must be clear, concise, and free 
from unnecessary repetitions. Great care will be needed to 
avoid undue limitation of tbe scope of the invention 


patented 
W. P. Thompson & Co. 
London, W. C., November 12th, 1904. 


Theatre Dimmer. 


In connection with your notice in last week’s REVIEW 
with reference to the electrical installation being fitted at 
Mr. Maskelyne’s new theatre, for his forthcoming prodnc- 
tion, * The Coming Race," it may interest your readers to 
know that the switchboard and regulating gear to be used 
for controlling the * Dimmers” referred to were manufac- 
tured by us in 1895 and fitted at the Theatre Royal, Drury 
Lane, from which house they were recently removed, after 
doing good service for about eight years, in order to make 
room for one of our present standard type stage regulators 
and switchboard. 

Ernest F. Moy, Ltd., 
E. F. Moy, Managing Director. 


Camden Town, N.W., November 15th, 1904. 


Cost of Production and Mr. Siemens’s Presidential Address. 


А% the present moment, when the future of our industries 
hangs in the balance, it is appropriate tbat Mr. Siemens, in 
his presidential address, should have drawn our attention to 
the fundamental factor which must govern such future. 
This factor is “cost of production —pothing else matters. 
Yet there is а reservation from a purely philosophic point 
of view. l | 

Mr. Siemens is correct in saying that “ the progress of 
civilisation is in proportion to the cheapening of articles of 
consumption.” From a practical point of view, not the 
general, but the relative, cheapening of production is of 
importance to us. A man or a nation is concerned to 
produce an article more cheaply than another man or another 
nation; this sounds a prosaic reason for happiness—yet 
poets have expressed the same truth. 

Emerson says: If a man can write a better book, preach 
а better sermon, or make a better moure-trap than his neigh- 
bour, though he build his house in the wood, the World will 
make a beaten path to his door.” 

Mr. Siemens has not treated the subject from this com- 
parative standpoint, and whilst we must thank our President 


for pointing out the important truth mentioned above, we. 


regret that he has not brought it to its proper conclusion, 
and the result is, that he does not set forth the true laws 


that govern cost of production, but leads us into by-paths 
that hide the truth. 

After introducing this subject, we, speaking as electrical 
producers, had the right to expect an answer to this ques- 
tion: Is the English electrical industry capable of pro- 
ducing as cheaply or cheaper than its Continental or 
American rivals? 

If Mr. Siemens thinks the answer should be in the 
affirmative, then we would ask Why are millions worth of 
electrical machinery imported from abroad?" If the 
answer should be in the negative, then we wish to hear from 
the Presidential chair the reasons and the remedy. 

We cannot deduce from Mr. Siemens’s address a decided 
opinion, but from its general pessimistic tone, we must sur- 
mise that English industries are not capable of producing 
that cheapness which he considers essential, and he makes 
this concluding remark :—“ It is hopeless to endeavour to 
re-establish our former monopoly.” 

Surely Mr. Siemens said nothing that should lead him to 
give such desponding advice, and we, as a firm engaged in 
producing industries, wish to raise a protest against such a 
melancholy pronouncement, which, if believed in, must 
inevitably have the effect of striking terror into the hearte of 
English manufacturers. 

Surely a country that, not so long ago, could make 
* mouse-traps " better than any other country, can hope to 
do so again? England has a healthy climate, an unrivalled 
geographical position, a good soil, great mineral resources, 
and an industrious population—surely, if we at present do 
not produce as well and cheaply as other countries, whose 
natural resources are worse than ours, there must be a reason 
for it of an exceptional character. 

Mr. Siemens somehow endeavours to blame somebody— 
our workmen and trade unions are accused of restricting 
output, and thus increasing cost of production—our patent 


laws and the want of the metric system” are mentioned. 


I hold that these, and similar reasons, are secondary, 


and would disappear if the primary reason were removed. 


Cheapness of production nowadays depends upon the 
manufacture of large quantities, and to enable a large 
output, the first essential is demand—that is, customers and 
their orders. 

We do not at present manufacture in England as cheaply 
as our rivals abroad, because our factories are not as large, 
and our output not as continuous—in other words, our rivals 
have alarger market for their products. This larger market 
is given to foreign manufacturers by the help of their and 
our. Governments. Their Government gives them security 
by means of Customs duties of their home market—our 
Government gratuitously places at their disposal our own 
home markete—thus we in England are deprived of that 
reasonable security, 80 necessary to ensure large output, and 
demand which our rivals : 

It is evident that Mr. Siemens, whilst telling us in dismal 
language that we have lost the faculty of cheap production, 
does not give us the true reason, which is lesser demand 
than that enjoyed by our rivals. It is trae that had be 
come to this very obvious conclusion, he would bave had to 
touch upon the fiscal question—a contingency which he 
deprecates—but the question of cost of production is во 
intimately connected with the trading systems of the world, 
that it would have been better not to dwell on the subject 
at all than to be diffident in attacking ite logical con- 
clusions. 


London, November 16th, 1904. 


G. Byng. 


The Electro-Harmonic Society. 


I crave the hospitality of your pages for the purpose of 
airing a grievance relating to the Electro-Harmonic 
Society. 

The recent rapid growth of the Society is undoubtedly 
due to the excellence of ita concerts, and to the great 
improvement in the conditions under which they are 
held. Unfortunately, the large increase in the attendance 
has resulted in the accommodation even of the King’s 
Hall of the Holborn Restaurant being over-taxed, and on 
Friday last, the first Ladies’ Night of the current season, 
many members and visitors were compelled to resort to the 


gallery. 
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The popularity of the concerts cannot but be regarded 
with satisfaction by the members, but it is to be regretted 
that it brings in its train certain drawbacks, to which I wish 
to draw attention with a view to their removal. Chief of 
these is the practice of © reserving " seats, a privilege which 
exists only by the courtesy of the members, and, like all 
such privileges, is liable to be abused. On the last occasion, 
several tables were wholly reserved long before the hour for 


the commencement of the concert, and even at 7.45 most of 


the best seats were thus appropriated, though the persons who 
had annexed them were for the most part absent from the 
room. No one can reasonably object to the custom of 
reserving one or two seats for friends who are known to be 
coming, provided that the person who reserves them remains 
on the spot ; but to appropriate a row of seats or a whole 
table, by posting a scrap of paper, or by tipping a waiter to 
drive away members and guests (as, to my knowledge, was 
done last Friday), is, I submit, absolutely improper. I trust 
that the Executive Committee may see their way, in the 
interests of harmony, to put an end to this objectionable 
practice. 

The abuse above mentioned has grown, perhaps, from a 
tendency to regard the Ladies’ Nights as specially cheap 
entertainments to which a number of non-members may be 
invited, the cost of extra tickets on these occasions being 
only 1s. each, a merely nominal sum. It should not be 
forgotten, however, that the concerts of the Electro- Harmonic 
Society are not public, but private functions, and are not 
proper occasions for the giving of parties to non-members. 
The extra ticketa, in fact, are much too cheap. I venture 
to suggest to the Executive Committee, therefore, that the 
price of the tickets might with advantage be made the same 
as on ordinary occasions—namely, half-a-crown. 


| Arthur H. Allen. 
West Norwood, November 14th, 1904. 


| Exhaust Silencer. 


In reply to the inquiry from Mr. H. Willoughby Lance 
in your issue of the 11th inst. as to the cheapest means of 
silencing the exhaust from a steam engine of 150-Н.Р., I 
would recommend the use of condensing plant, provided, of 
course, sufficient water is available for the purpose. This 
would not only do away with the noise, but would also 
prevent any possible nuisance from steam, and at the same 
time increase the power of the engine, or allow it to do the 
same work as at present on 20 per cent. less fuel. Besides 
all this the life of the boiler would be prolonged by the use 
of pure warm feed from the condenser, if of the surface type. 

The total cost of a suitable surface condenser with Edwards 
air pump, centrifugal circulating pomp, and piping com- 
plete, if the condenser is placed fairly close to the engine, 
would not exceed £280 erected complete at Llandudno. 

F. A. Yerbury. 

Kingston-on- Thames, 

November 12th, 1904. 


The Richmond (Surrey) Guardians and German 
Telephones. 


The letter of Puzzled,” in the ELECTRIOAL REVIEW of 
November 11th, raises a question of great importance to the 
welfare of the country. 

It is remarkable that the municipal authorities do not 
take up a more patriotic position with regard to the placing 
of contracts for machinery. German and American engines, 
pumps, valves, and instruments are often specified and 
ordered by municipalities, when goods equally good and 
cheap can be supplied of British make. | 

Most municipalities impose conditions in their contracta 
with British manufacturers which cannot be imposed on the 
foreign manufacturer, and the cost of manufacture is some- 
times increased owing to the imposition of these restrictions. 

It is very surprising that any member of & municipal 


body will vote under any conditions whatever for the placing 


of a contract for the supply of foreign-made machinery. I 
know of municipal works which have а considerable quantity 
of foreign-made machinery, for which the British manu- 
facturer has never been invited to tender, It is unfortunate 
that, generally, the members of a municipal body are ignorant 
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of machinery, butif they were as careful in placing contracta 
for machinery as they are in placing tailoring or printing 
contracts, then there would be very little foreign machinery 
imported for municipal purposes. 

The labour and trade unionist members cf municipalities 
insist on clauses regarding wages and hours of labour being 
inserted in contracts—their object being to find work for 
more workmen. Why do they not vote for a clause pro- 
hibiting entirely the supply of goods of foreign manu- 
facture? This would have far more effect in the direction 
desired. 

The “unemployed” question becomes more difficult to 
deal with every year. Are not the municipalities them- 
selves much to blame for the bad condition of trade and 
employment, by their great expenditure in unnecessary ander- 
takings, in increasing the burdens which both manufacturers 
and consumers have to bear? In the few cases when foreign- 
made goods are cheaper, and I believe there are only very few, 
would it not be good policy for a town to pay a little more 
for British-made goods, and cut down, by an equivalent 
amount, its expenditure on unnecessary undertakings ? 

Electors should give this question the attention it 
deserves, and at election times impress on candidates its 
importance, 

Lancastrian. 


Employment Bureau. 


I think your correspondent’s idea of an employment bureau 
for really qualified members of the I. E. E. an excellent one, 
and that it would pay its way. | 

Also I wish you to voice this growl of a country member, 
viz., that we pay the full subscription (and, on present 
salaries, can’t afford it), and cannot attend the meeting or 
get any privileges except that of putting I. E. E. after our 
names and getting the Journal. 

Also I wish to protest against the methods of examining 
the qualifications of intending members, as at present it is 
quite easy for anybody to be elected, provided he can get a few 
signatu:es, and, personally, I know many members who have 
not the slightest qualifications; in fact, one of them, a 
prominent gas engineer, is a full-blown member. 

Growler. 


Electrical Engineers and Christmas Boxes. 


Judging from the correspondence in your paper, electrical 
engineers are a mighty bad lot. I see the latest trouble is 
Christmas boxes. Is it suggested that a man in a good 
position, or а bad one for that matter, can be bought for 
the price of 50 smokes, or that a brace of birds will tell him 
where to place his order ? If he drops one firm and deals 
with another, be will still get a present (if he's cute and 
splits his order, he'll get two or three). He doesn't ask for 
the gift, and it will take more than hearsay evidence to make 
me believe that he makes out a specification for it with a 
penalty for non-delivery. The whole thing is merely. a 
matter of courtesy between buyer and seller, too trivial both 
in its object and its result to call for suppression. m 

Illegal commissions are quite another thing. All that can 
be said about the practice is that it is illegal, and until 
someone pretty high up gets his tail salted, things will 
remain about the same. 

As to the electrical profession being worse than any other, 
it has been said that а doctor will recommend a particular 
chemist, that a lawyer will run an insurance agency, while 
even the parson expects his Easter Offering (and gene- 
rally gets it). TM 


[Our correspondent asks whether a Christmas box will 
influence the placing of an order, and himself answers the 
question in the affirmative. ‘If he's cute and splits his 
order, he'll get two or three." The transaction is emphatic- 
ally not one between buyer and teller, but between the bnyer's 
agent and the seller—a fundamental difference.—Eps E R.] 


Lead-Covered Wires. 


In reply to Messrs. Cowtan & Son’s electrician, it may be 
interesting for him to know that we have had some ехреі- 
ence with testing out and rectifying defective underground 

| Е 


820 


THE ELECTRICAL REVIEW. vol. 55. No. 1,408, Novempzn 18, 1904. 


lead-covered cables, in which similar brick boxes had been 
constructed, and we found that the screw joints in the 
barrel were not sound, and the brick boxes, although 
covered with an inspection cover, were found to be 
defectively built ; the surface water percolated through the 
brick courses, and also through the cover, this.not being 
properly sealed in its position. | 
We may add that if careful and experienced electricians 
had run the wires, taking them carefully through the pipes, 
by using an insulated mouthpiece, во as to prevent damaging 
the lead cover in drawing in the wires, he would 
probably find that the ingulation resistance would be up to 
its standard for a considerable period after its installation. 


Р. Ү. С, 


] can quite sympathise with Mr. Bands and his experi- 


ence with lead-covered cables, and I would state that to my 


knowledge he is one of many who have a grievance, rightly 
or wrongly, against this class of conductor. Now, 1 find 
that good quality lead-covered cables are often unjustly 
condemned for faults, which in most cases might be traceable 
to insuflicient precaution being taken when installing. 

I am not acquainted with the details of Mr. Bands’ 
installation, and therefore have to assume certain conditions, 
It would appear from the information given that the faults 
he mentions are due to electrolysis. Now lead-covered cables, 
drawn into ducts with the lead sheathing cut into at the 
manholes and with a fair quantity of moisture, fulfil the 
very conditions for vigorous electrolytic action. 

Mr. Bands makes no mention as to how the joints and 
ends of his cables are sealed. This matter is most important 
with lead-covered cables, and, if neglected, causes no end of 
trouble. If his joints and cable ends are simply taped up, 
the sooner this practice is abandoned, the better. What is 
required is that wherever the lead sheathing is broken 
for jointing or any other purpose, it should again be 
hermetically sealed by means of joint or end boxes filled in 
with compound. 

The writer has had experiences similar to those of Mr. 
Dands, and has invariably traced such faults to electrolysis 
and friction. He has to-day miles of lead-covered cables 
working under similar conditions to those described by Mr. 
Bands, which are doing good work with absolutely no troable. 

This he attributes wholly to the fact that they are care- 
fully sealed throughout their entire length, and thus guarded 
against electrolytic action. 

A. H. M. 


DIRECT OR COMBINED REPRESENTATION: 
A QUESTION FOR BRITISH MANU- 
FACTURERS. 


By T. W. BHEFFIELD, A. M. I. E. E. 


Ir is highly interesting to note the Leader in the El. ho- 
TRICAL REVIEW for November 11th, dealing with the com- 
mercial side of engineering, and I venture to suggest that 
this question is one of paramount interest to all manufac- 
turers and firms who have the responsibility of conducting 
and increasing their productions, in the face of the ever- 
growing foreign competition in our home and colonial 
markets. In connection with this, it is important to note 
that British Consular reports upon trade often make refer- 
ence to the fact that British representation is not in such 
evidence as it should be where sound business could be 
secured for the home firms. The cause is not far to seek, if 
we take into consideration the enterprise of America and 
Germany io securing the amount of business they do 
from our Colonies, und there is no excuse here that 
' the British representative is unacquainted with the 
language or unfamiliar with the methods of the 
people from whom һе seeks to obtain business. It is 
therefore inconceivable that British manufacturers are 
indifferent to the expansion of their business, as we know 
quite certainly that it is not due to an excess of orders for 


the home market; and there are few trades where the sales 


equal the possibilities of output, nd fewer still that could 


not increase their power of production if the demand were 
greater. 

The main reason why so few British representatives visit 
our Colonial markets is that the cost is too great for the 
smaller firms to bear; it therefore becomes necessary 
for these firms to bear a proportion of the expenses with 
several other firms manufacturing different specialities 
for the Colonial markets. This would mean breaking 
down the conservatism of individual firms, which has 
so long retarded business expansion abroad; but this is 
a small matter compared with the increased turnover which 
could be secured. As an illustration, let us assume that there 
are 250 firms engaged in Colonial trade, and that their 
average turnover ів £100,000, or £25,000,000 in all. Next 
let us assume that there are 25 Colonial markets, and that 
it is desirable for each of the 250 firms to be directly repre- 
sented. One representative may cover five markets during 
the year at the cost of £1,000; each firm would, therefore, 
require five representatives at an aggregate cost of £5,000, 
which is equal to 5 per cent. upon the total turnover. We 
may assume that 25 per cent. of the total turnover comes 
direct, and, therefore, their actual turnover is burdened with 
62 per cent. The businesses, with the keen competition now 
existing, are few indeed which can bear such a charge, and 
still leave а minimum amount of clear profit 

In comparison with the above, we will take the American 
system. The 250 separate firms become 10 combines 
averaging 25 firms each. They cover the same markets, but 
as the same number of representatives do business for a group: 
as cheaply ав they would serve a single firm, the expenditure 
of £10,000 is taken from £2,500,000, instead of from 
£100,000. The outlay is thus reduced from £2 108. to 2s. 
per £50 of turnover, i.e :— 

250 firms spending £5,000 each equals .. £1,250,000 ; 

10 combines spending £5,000 each equals £50,000. 

In connection with the foregoing, it may be interesting to 
reproduce a circular I sent out to British manufacturers in 
1896, previous to my going out to South Africa. 


To ENGLIsH MANUFACTUREBS. 
Does Direct Representation Гау ? 


It is an appalling fact “that many English manufacturers, whose 
goods are suitable and to a large extent in demand for consumption 
in the South African colonies, take up a position that their profits 
yield so small a margin tbat they cannot afford to employ a direct 
representative, or to go to any expense to make their goods known. 
The matter, therefore, to those who take up this position, is one of, 
‘Does direct representation pay or not?’ That direct represen- 
tation does pay ‘is proved by the evidence of leading papers and 
firms,’ and also that it is always productive of opening up business 
that more than repays the expense of the outlay. Ba; ers will 
place orders with the firms’ representative that would never ba 
secared by letter or otherwise; besides having а direct 
representative, it gives the firm an invaluable knowledge 
of the many requirements of the market, which facilitates future 
business, ‘Manufacturers have therefore to take into conaideration 
the unlimited field there ia for English manufactured goods of all 
descriptions in the Colonies, and our ever-extending British Empire, 
South Africa.’ The only thing that now remains is for manufacturers 
to balance the matter in their own minds, whether to make the 
venture of being represented directly, which approved example has 
shown will bring them unlimited monetary returns, and will stem 
the tide of orders going abroad which could be supplied by our own 
manufacturers, if they are prepared to be represented directly, or 
abstain altogether and confine their attention to the narrow bounds 
of the keenly contested ‘home trade,’ with its ever-increasing foreign 
competition.” { 


In conjunciion with this, it is of interest to note the last 
Board of Trade returns of the imports of electrical machinery 
into Natal, which, from personal observation, is one of the 
most eminently British colonies we have. The imports from 
America of electrical machinery were worth £6,000 for last 
year, and £5,000 from Germany, £e, £11,000 worth of 
electrical goods. 

There is no doubt that these imports would have been far in 
excess of this amount were it not for the many interests in com- 
mon with the home country ; in fact, 1 can say, without fear 
of contradiction, that of all the Colonies I have seen, my 
observations convince me that Natal is deserving of the 
highest praise in view of its adherence to goods of British 
manufacture, in preference to any other, aud British manu- 
facturers should see that this sentiment is not neglected or 
abused. 

Finally, can we afford to let foreign competitors overthrow 
our Colonial markets with. qualified commercial .representa- 
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tives, while we mainly depend upon orders sent without 
tactful solicitation? These orders have hitherto been 
secured mainly through national sentiment; but the 
old order has changed, and our Colonial brothers are 
buying in the world’s market. It, therefore, becomes 
a question whether our comparatively small firms 
can bear the cost of separate representatives. The 
answer in each case is obviously in the negative. This being 
во, is there a better way of dealing with the difficulty than 
the title of this brief article suggests? If so, the views of 
manufacturers would be interesting, and would command 
the oo of all interested in the expansion of the Colonial 
markets. | 


BUSINESS NOTES. 
Electrica] Wares Exported. 


WEEK ENDING NovEMBER 177TH, 1903. WEEK ENDING NOVEMBER 167TH, 1904. 


Adelaide Value £22 Adelaide А .. Value £18 
Alexandria .. TEES | Alexandria .. © Ре" .. 613 
Amsterdam у : 85 Amsterdam.. A ER . 883 
Brisbane ae ee 12 is Teleg. wire . 142 
Buenos Ayres А 216 Bangkok. Eleo. machinery .. 228 
Calcutta ев ee ee ee 285 Barcelona ee ee ae ae 15 
Colombo eo е es 70 Bat avia ee se ee ee 528 
Durban эө ee ee 262 Beira. Teleg. mat. ee ee 105 
East London . * .. 440 Bombay ze s EN se 277 
Flushing „+ as oF 12 Уз Elec. machinery .. 117 
Fremantle .. - we ee 189 n Teleg. malt 61 
Gibraltar. Teleg. cable 1742 Buenos Ayres M A ee 262 
Hamburg. Teleg. mat... e. 826 УР Teleg. appar. .. 300 
Hong Kong.. ‚> ss ee 88 75 Teleg. mat. 100 
Madras Шт. хөй se pä 57 Calcutta is e. 700 
Melbourne .. та ‚ө a 62 Elec. machinery .. 1,973 

з Teleg. cable .. 630 si Teleg. mat. .. . 340 
Otago vs WE eee we 22 Cape Town .. " Ps oe 273 
Penang v» 925 va .. 572 i Elec. machinery .. 65 
Port Elizabeth nm ss 24 Colom : 25 $a . 817 
St. Petersburg. Teleg. wire .. 108 js Elec. machinery .. 81 
Shanghai ee ae oe n ees 26 Delagoa Bay ee еә ee 19 


Singapore ka б es 84 Durban 
Stockholm. Teleg. wire .. 135 А 
Sydney T vx vis e 167 Flushing $ . е2 oe 

„ Teleg. mat. РЯ 32 Fremantle. Elec. machinery.. 200 
Tientsin — .. s à M #5 Gibraltar ors ae T 8 
Trinidad .. - Ao ia 40 Hong Kong .. К ев is 7 
Wellington ee ee es eo 1,152 Lyttelton se ses ee . 110 


Elec. machinery .. 171 


Yokohama .. - ee s 41 Madras 55 acs Ка ne 64 
| Melbourne .. = as ee 170 
is Elec. machinery .. 40 
Mombasa. Teleph. appar. .. 114 
a Teleg. mat. . 656 
Montreal у 2а ae 3 80 
Nagasaki. Elec. lighting wire 862 
Otago.. es ee ee ee 45 
Paris ee oe es ee ee 12 
Penang is ee is 29 
ҮН Teleg. mat. .. . 819 
Perth.. s ee .. 655 
УР Elec. machinery. 14 
Port Elizabeth PE oe ee 183 
á 57 Teleg. mat. oe 2,090 
Port Said ar «s ee 15 
Rangoon .. ee ss .. 907 
Rio Janeiro.. s 5 еа 18 
Rosario - EP wis . 161 
Rotterdam .. е éx Sa 47 
St. John's, N.B. .. кы vi 16 
Bt. Petersburg ate T 10 
5% Teleg. mat... 120 
Santos we ee wie ie. 127] 
Shanghai  .. si T , 592 
КА Elec. machinery .. 128 
Singapore. - oe ss 59 
e Teleg. mat. vs 93 
Btockholm .6 es se ee 39 
uez гъ vs es "P 12 
Sydney FS ds T oo 1,741 
» Elec. crane ee ee 1,058 

i Teleg. mat, - T 
Wellington ве ee өө ee ы 
Yokohama ee ee ГЕ ee 1,228 
Zanzibar ee А es 29 
Total ee 26,071 Total ee £20,053 


Foreign Goods Transhipped. 


Sydney. Elec. lamps .. Value £22 Barbadoes. Elec. goods Value £16 
Boulogne. Elec. goods 20 

Durban. Elec. goods .. 2 

a Elec. apparatus ee 48 

Total ee ee £112 


To Manufacturers.—The Westminster Electric Supply 
Corporation, Ltd., has just sent to manufacturers of electric 
current-consuming apparatus (other than incandescent lamps and 
fittings) a circular letter with regard to advertisements. We are 
asked to say that any manufacturer (not agents) who has not 
received a copy of the letter, can have the same by applying to Mr. 
L. Н. Hordern, the manager of the company, at Eccleston Place, S.W. 


Buffalo Raw-hide Gearing.— Messrs. W. F. Dixon and 
Co., of C-on-M, Manchester, forward us particulars of their well- 
known raw-hide silent gears, which have proved so successful in 
operation during the last few years. On the many situations where 
this class of gear is, or should be, the only one admissible, it is need- 
leas to enlarge, but it is interesting to note that the firm's experience 
includes several instances where pinions have been running 140 
hours per week at 800 or 900 revolutions, transmitting some 40 
B.H.P. for periods of four and five years—in the most trying situa- 
tions, and without nndue wear, 


Markt's Patent Auto-Claw Switch.—Mesers. Markt 
Bros. & Co., of Beech Street, E. C., have introduced а decidedly 
novel and compact little switch of tumbler type, in which the 
arrangement allows of 2 in. between the two terminals. In order 
to ensure efficient insulation after switching off, two china claws are 


arranged to automatically enclose all the current-carrying portions 
connected to the handle, leaving the terminals perfectly isolated. 
The contact maker has & horizontal sliding motion, and that and 
the terminals are also isolated from the cover by a mica shield. The 
switch is well constructed, the action, it is claimed, being easy and 
reliable; it is provided with plain or ornamental brass and china 
covers. The firm have arranged to supply the trade with specially 
constructed small sample boxes containing a full range of the 
different styles of the above switch. 


Installation Contraets.—The following is a list of 
contracts which have lately been received by Mesars. G. H. Woods, 
Blacke & Co., of Blackburn :— 

ABERGAVENNY.—Complete plant, consisting of engines, dynamos, motors 
steam piping and accumulators (the latter of Messrs, Pritchetts & Gold's make). 

York (CITY ASI. UM). - Complete electric lighting, about 1,700 lights, including 
boilers, feed pumps, steam and exhaust piping, three engines and dynamos, 
main switchboard, motors, &c. 

York.— Electric light installation for City Cattle Market. 

Sarronp.— Complete electric lighting, including switchboards, arc lamps, 
&c., for half a mile of transit sheds for the Manchester Ship Canal Co, 

NrwcasTLE-vPON-TYNE.—Complete electric lighting, including switchboards, 
&c., for the new Hospital, Union Workhouse. 

RocupaLr.— Electric lighting of car-shed, including telephones, bells, &c. 

Crew £.—Electric lighting of Post Office. 


Messrs. Parker, Ltd., and the Trades Unionists.— 
At the meeting of the Wolverhampton Town Council last week, 
reference was again made to the points at issue between local 
trades unionists and Messrs. Parker, Ltd. The dispute arose—as 
stated in a previous issue of the ErzcrRICAL Rzevisw—over the 
wages paid by Messrs. Parker to fitters employed on a Corporation 
contract. A report had been made by the Town Clerk, the substance 
of which was that Messrs. Parker, Ltd., had not broken their 
contract with the Town Council. The Town Clerk said that the 
contract with tbe firm and the Corporation offered the Council no 
remedy, because the law was against the Council. So long as the 
contract was in the form prescribed by the Town Council, he had 
no option in the matter but to insert the provision as it existed in 
Messrs. Parker’s contract. He also suggested that if, in the opinion 
of the Trades Council, any variations or amendments were required 
in the form of the undertaking, the General P Oommittee 
might be asked to revise it. It was ultimately decided to refer 
the whole question to the Genera] Purposes Committee, with the 
intention of amending the clause. 


Carbide of Calcium.—An order has been issued 
exempting small quantities of carbide of calcium, when kept under 
certain conditions, from the operation of the Order in Council of 
February 26th, 1897. ° 


English Pumps in America.— The St. Louis Exhi- 
bition jury have awarded & silver medal to the Pulsometer Engi- 
neering Co., Ltd, of Reading (makers of the well-known Pulsometer 
steam pump) for the Geryk” vacuum pump, and a bronze medal 
to the inventor, Mr. Н. A. Fleuss. Owing to the high vacuum 
obtainable from it, this pump is largely used for exhausting incan- 
descent lamps, Róntgen ray tubes and other purposes where a high 
vacuum is essential. We are pleased to note that the excellence of 


these British pumps enables them to be sold in the United States, 


notwithstanding the import duty of 45 per cent. 
Imports of Foreign Electrical Apparatus.—A steady 


tone ів noticeable in the imports of foreign electrical goods and 
apparatus into this country, the returns for October last showing a 
total of £63,114, as againat £63,699 in the preceding month, dnd 
£63,661 in October, 1903. For the 10 months ending with October 
last the imports have attained a value of £629,078, which compares 
with £649,144 in the corresponding 10 months of last year. 
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St. Louis Exhibition Awards,—We have already 
notified in these columns that certain firms have received gold 
medals in connection with electrical exhibits at the above exhi- 
bition. The following is a complete list : — 


Group 19.— Instruments of Precision. 


GnaN D Prize.—Sir Howard Grubb, F. R. S.,, the Oambridge 
Scientific Instrument Co., and the Royal Mint. 
* бого MEpar.—Thomas Thorp, A. Hilger, W. F. Stanley & Oo., 
Ltd., and Newton & Co. 

SILVER MrDAL.— John J. Griffin & Sons, Ltd., the Palsometer 
Engineering Co., Ltd., aud Aitchison & Co. 

Bronze MEDAL.—C. & E. Layton, & John Davis & Bons, Ltd. 

Awards to Collaborators. 


Gorp Mkpar..— W. J. Hocking (the Royal Mint). 

BronzE MEDAL.— Henry Fleuss (the Pulsometer Engineering 
Co., Ltd.). 

GnouP 23.—Chemical and Pharmaceutical Arts. Awards to 

Collaborators, 

Зог.» MREDAL.— Prof. James Dewar, M.A, LL. D., D. Sc., F. R. S., 
(Low Temperature Research Exhibit), and Dr. Andrew Ross 
Garrick (the United Alkali Co., Ltd.). 

SILVER MEDAL.— J. E. Petavel (Low Temperature Research 
Exhibit. ). 

Department of Machinery. 
Group 62.—Steam Engines. 


GRAND Pnizg.—John Fowler & Co., Leeds, Ltd.. 
SILVER MEDAL.— John Moncrieff. 
Department of Electricity. 
Group 68.— Electro- Chemistry. 
Gorn MEDAL.— United Alkali Co., Ltd. 
SILVER Mr: DAL.— Sherard Cowper-Coles & Co., Ltd. 
Awards to Collaborators. 

SVR MEDAL.—Dr. Andrew Ross Garrick (United Alkali Co, 

Ltd.). 
Group 69.—Electric Lighting. 

бого Mrpau.—The Consolidated Electrical Co., Ltd., and George 

Trollope & Sons. 
СвооР 70.— Telegraphy and Telephony. 

GRAND PBIZE.— General Post Office, London. 

Gorp Mrpau.—The India-rubber, Gutta-percha, and Telegraph 
Works Co., Ltd., and Muirhead & Co, 

Group 71.—Various Applications of Electricity. 

GRAND PBizE.— The Cambridge Scientific Instrument Co., Ltd., 
and Nalder Bros. & Co. 

Gorp Mrpar.—Nalder Bros. & Thompson, Ltd., Crompton & Со, 
Ltd., Everett, Edgcumbe & Co, Robert W. Paul, Newton and 
Co, Alfred C. Cossor, Elliott Bros., Kelvin & James White, Ltd., 


and the Synchronome Oo. 
SILVUR ME DAI. — F. Darton & Oo. 


Awards to Collaborators.. 


GRAND PnizE.—Lord Kelvin (for important contributions to 
electrical engineering). 


Goro Mkp4rL.—Hugh Langbourne Callendar, F.R.S. (Cambridge 


Scientific Instrument Co., Ltd.), and William du Bois Duddell, 
Wh. Sc. (Cambridge Scientific Instrument Co., Ltd.). : 

SILVER MEDAL.— Robert Stewart Whipple (Cambridge Scientific 
Instrument Co., Ltd.) and A. C. Heap (Elliott Bros.). 


Group 118.— Metallurgy. 


GRAND PB17E.— Birmingham Metal and Munitions Co. ! 

Чо» MEpar.—Sherard Cowper-Ooles & Co., Lid., the Lilleshall 
Co., Ltd., the Monk Bridge Iron and Steel Co, Ltd., and the 
Farnley Iron Co, Ltd. 

SILVER MEpaL.—The Anglo-French Nickel Oo., Ltd., Sheep- 
bridge Coal and Iron Co., Ltd , and United Alkali Co., Ltd. 

Bronze MRDAL.— Joseph W. Lovibond. 

Gorp Mrpau.—The Institution of Mining Engineers. 


Awards to Collaborators. 


Сог» Mzap4r.—Bennett Н. Brough (the Iron and Steel Institute). 

SILVER MEDAL.—M. Walter Brown (the Institution of Mining 
Engineers). 

The C. W. Hant Co., of West New Brighton, New York, have 
been successful at the World’s Fair, two of their exhibits securing 
highest awards. The Hunt Industrial " railway received the gold 
medál for narrow-gauge railways, and the electric locomotive 
(storage battery) built by that company received the silver medal, 
being the highest award for that type of locomotive. 


Meeting of Creditors.—A meeting of the trade creditors 
of Frew, Watson & Co., Ltd., gas-fitters and electrical engineers, 
was held at Perth on 7th inst., and а committee has been appointed 
to act with the liquidatora. 


Direct-Reading Heters.— Mr. G. Braulik, of 217 and 
218, Upper Thames Street, E.O., writes, with reference to the 
disputes at Aston in connection with meter registration, that the 
method of registering in the “ Eclipse” meters is specially designed 
to prevent the possibility of disputes in connection with meter read- 
ings, as the energy consumed is recorded direct on the dial in plain 
figures, in B. of T. units, and can be read with equal ease by the con- 
Bumer as well as tho meter reader, 


Criton Water Softener.—We have received from the 
Pulsometer Oo., of Reading, a new catalogue of the Oriton water 
softener, one of that rather numerous class of apparatus which would 
be very much more widely employed if engineers and steam users 
would learn how much cheaper it ів to remove lime salte from water 
than to spend time апа labour in burning extra coal to combat the 
heat-retarding effect of scale, in chipping off the scale when this 
becomes thick, and in ruining the plate surfaces by such chipping 
and damaging the boiler by the stresses and over-heating caused by 
scale. All water softeners act very much on one principle, but we 
must congratulate the Palsometer Co. on the graphic method of 
showiog the exchanges which take place in the various reactions of 
the chemicals employed. So far as regards London and the South 
of England, as а rule carbonate of lime is the chief salt to be 
removed, and cheap caustic lime is the chemical to employ t». 
secare the Clark effect, Yet how rare, comparatively, is the engineer 
who gives thorough attention to this important subject. 


The Lowne Atmospheric Engine.—A correspondent 
writes pointing out that this engine, to which we referred in our 
last issue, is by no means a new invention; it was first devised by 
Mr. R. M. Lowne, of Catford, B.E., about 12 years ago, and im- 
proved five years later. Some hundreds were made by the inventor 
before the patent rights were transferred to Messrs. Hardy and 
Padmore. 


Water Coolers.—Messre. Н. and E. Albert, who, we 
understand, were the firat firm in this country to adopt this method of 
cooling, by putting in a plant for their mills at Messrs. Bolckow, 
Vaughan & Co.'s works, have just placed an order with Mr. E. Р. 
Jarvis, of Middlesbrough, for a plant to be erected at their mills at 
the Earl of Dudley's Round Oak Works. Mr. Jarvis will forward 
his pamphlet on water cooling, which illustrates aud describes an 
improved and patented form of water cooler, on application. 


A Hackney Club Concert.—The second annual dis- 
tribation of prizes and smoking concert of the Hackney Council 
Amateur Rowing and Swimming Olub is to be held at the King's 
Hall Hackney Pablic Baths, Lower Clapton Road, on Thursday 
evening, December 1st. 


Catalogues and Lists—Messrs. Jonn Davis & Son 
(DERBI), Lrp., have sent us a copy of their latest catalogae relating 
to electric mining work.  Coal-cuttiog receives very prominent 
attention, descriptions being given of all classes of machinery to 
suit longwall or pillar and stall systems. The book, which is finely 
illustrated, contains views of high-speed engines, generators and 
motors, starting switches, switchboards, haulage gear, electric drills, 
testing sets, damp-proof fittings, protecting fittings for lamps, water 
alarums, mining bells, hand lamps, telephone systems, and a variety 
of other things required for the electrical equipment of a modern 
mine. The catalogae has come out just at the right moment, and 
should be serviceable to mine managers. The firm has published a 
list of questions to be answered by those who wish electrical 
schemes to be placed before them for any particular mine. 

An illustrated leaflet relating to the new Sperrynwood patent 
tumbler switches has been issued by Mzssns. EPERBYN & Co., LTD, 
of Birmingham. 

Tum ELECTRICAL Co., Lrp., have issued a new leaflet (No. 101) 
giving prices of their Luna carbons for open-ty pe lamps. 

Mr. L. SCHULER, of 138, Southwark Street, В.Є, has sent us a 
copy of bis pamphlet describing, in a very detailed manner, his 
patent hydraulic drawing presses. 3 

THE British THomson-HovstTon Co., Lrp.. is issuing a useful 
and attractively got-up little pamphlet, giving hints to usera of elec- 
tric light on the best means of securing maximum light at minimum 
cost. 
A second edition of their polyphase motor catalogue has been 
published by Messrs. MaTHER & Parr, Lrn., of Manchester. 
Tabulated data respecting motors with short-circuited or squirrel- 
cage rotors are given, also particulars of weights and dimensions. 

From Messrs. J. H. Hotugss & Co., of Newcastle-on-Tyne, we 
have received copies of two new circulara; one relates to the 
“ Holmes-Page patent quick-break chopper type switches, of which 
full particulars and prices are given, also excellent half-tone illus- 
trations of complete switches and parts. The otber particularises 
the firm's patent recording instruments; one of the illustrations 
in this list shows the details of the mechanism, and another shows 
the method of inserting the paper roll. 

"The Power of the New York Subway” is the title of a new 
publication which has reached us from the ArLIS-CHALMERS Co., of 
Milwaukee. It describes and illustrates in very fine style the 
power station equipment for this subway, which includes a large 
number of Allis-Ohalmers engines. 

Tbe BRusH ErnzorTBIOAL EmaormzemnimG Co., Lap, in their Brush 
Bulletin," No. 9, which has just been issued, give, in their accus- 
tomed first-class style, particulars and photographic illustrations of 
their latest practice in induction motors. The Balletin“ will 
form a fit companion for the others already published by the com- 
pany. The pictures which, as usual, are faultless, show motors 
with short-circuited rotor, and with wound rotor and slip rings, a 
view of the pulley-end of a D.8. motor, separate illastrations of 
stators and rotors, also starters. Particulars. as to dimensions, 
weights, prices and code words are conveniently tabulated. 


For Sale.—Messrs. P. Huddleston & Co. will, on Nov. 


24th, sell a quantity of electrical apparatus and fittings at Man- 
chester, Some particulars appear among our advertisements to-day. 


What is a Street ?—We understand that the London 
County Council recently summoned Mr. Heathman, the ladder- 
maker,jof Parson's Green, for forming a street without sanction, and 
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the magistrate decided in favour of Mr. Heathman with £5 5s. costs 
against the L. O. O. Mr. Heathman has erected some new buildings 
to enlarge his factory upon his own freehold land at the side of his 
own freehold private roadway, and the L. C. O. contended that 
private roads were not permissible, althongh Mr. Heathman has his 
own gateway which is closed every night. The Council is not 
satisfied with the magistrate’s decision, and has got an appeal set 
down at the King’s Bench Division of the High Court for the 
22nd inst. The question is one of great importance to those who 
may contemplate erecting new factories or enlarging old. ones on 
land previously not built upon. 


Book Notices.—“ Elements of the Mathematical Theory 
of Electricity and Magnetism.” By J. J. Thomson, D. Sc., F. R. S., 
Фс. Third Edition. London: О. S. Olay & Sons and the Cam- 
bridge University Press. 10s. 

“The American Institute of Architects’ Quarterly Bulletin.“ 
July, 1904, Vol. V., No. 2; and Proceedings of the Thirty-seventh 
Annual Convention of the American Institute of Architects." 
Held at Cleveland, O., October, 1903. "Washington, U.8.A.: The 
Board of Directors, A.I.A. 

* Annual Report of the Commissioner of Patents for the U.S. for 
the Year 1903.“ Washington, U.S.A. 

“ Blectricity : its Place and Power in the Universe; or, a Justifica- 
tion of the Single Theory of Electricity and Magnetism." Glasgow: 
Wm. Hodge & Co. 18. 

“Нот to Build a Petrol Motor.“ By James F. Gill. London: 
Dawbarn & Ward, Ltd. 6d. net. | 

Our well-known contemporary the Tramway and Railway World, 
has issued an interesting sheet of tramway returns for the past year, 
which will doubtless prove of value to engineers and others who 
seek for information on this subject. 

“X-Rays: their Employment in Cancer and other Diseases.” 
By Richard J. Cowen, L R. O. S. I., &c. London: Henry J. Glaisher. 
2s. 6d. net. 

The Oficial Circular of the Tramways and Light Railways Asso- 
ciation for November, contains the fall copy of Mr. A. ЇЧ. Connett’s 
paper on “ Notes on Permanent Way for Tramways,” also a report 
of the discussion on the paper read by Mr. J. I. Hall on 
" Raworth's System of Automatic Regenerative Control for Electric 
Traction.” 

“The Physical Review.” Conducted with the Co-operation of 
the American Physical Society. Vol. XIX., No. 5, November, 
1904. Lancaster, Pa., New York and London: The Macmillan Co. 


Trade Announcements.—We understand that an amal- 
gamation has been effected between two of the largest electrical 
concerns in the Eastern Counties, namely, Messrs. G. N. О. Mann 


and Co., of Norwich and Lowestoft, and Messrs. Hall & Hackblock, - 


of Ipswich. The Ipswich business will still be carried on under the 
name of Hall & Hackblock as heretofore, and will be under the 
personal supervision of Mr. James Hall. We learn that both firms 
are very busy in the various departments, more especially in country 
house installations, of which each bas in hand a considerable 
number both in the Eastern Counties and in other parts of the 
United Kingdom. 


Dissolutions and Liquidations.—A meeting of the 
Rapid Transit Co., Ltd., is to be held at 8, Broad Street Avenue, E. C., 
on December 12tb, to hear an account of the winding up from the 
liquidator, Mr. G. H. Homan. 

The Direct-Action Engine Syndicate is winding up voluntarily 
with Mr. О. P. Macfarlane, 138, Leadenhall Street, E. O., as 
liquidator. —— 

Messrs. B. Reid and A. Fishlock (Reid & Fishlock, electrical 
engineers, 24, Maryland Street, Liverpool) have dissolved partner- 
ship. Mr. Fishlock will attend to debts, and continue the business 
under the old style. 


Bankruptcy Proceedings.— In the Glasgow Sheriff 
Court on Wednesday, the 9th, a petition for cessio was presented 
by the National Telephone Оо. against James Gray, electrical engi- 
neer, 19, Waterloo Street, Glasgow. In reply to Mr. Andrew, 
writer, for the petitioners, Gray stated that he was 30 years of age, 
and had been in business in Waterloo Street for four years. His 
capital at the commencement was £50, which he received as a pre- 
sent from his father. Не had a fair measure of trade. He 
succeeded to a property in Leith, over which there was a bond. 
He sold the property, and realised £30 net. That was his only 
interest in his father’s estate. Part of the profits of the business 
went towards building it up. His liabilities were £470 over and 
above the profits earned. He had not lived extravagantly, and 
hia losses were chiefly to be attributed to loans. Both loans 
were simply matters of arrangement at the time and were purely 
business ones. He wished to pay everyone, and if he had got 
time be would have done so. His brother-in-law did not intend 
to make aclaim for any money he had loaned him. There had 
been five or six petitions for cessio presented against him during 
the last 12 months. Within the past few months petitions were 
presented by McGeocb, Conradty, Baird & Oo., and the National 
Telephone Co. The examination was afterwards closed. 

Under the failure of Arthur Edward Brooks, electrical engineer, 
110, Cheapside, E. C., trading as Brooks & Brooks, the first meeting 
of creditors was held on Monday, at the London Bankruptcy Court, 
before Mr. О. A. Pope, Official Receiver. Mr. A. J. Benjamin 
attended for the petitioning creditor, and Mr. A. D. Levi for the 
debtor. A statement of affairs was presented, showing total liabili- 
ties £5,874 12s. 1d. (unsecured, £2 327 1s. 1d.), and assets valued at 
£37 15s. The debtor states that in 1901 he entered into partner- 
ship with а Mr. 8. О. Cook, and they started business as electrical 
engineers at 110, Cheapside. He (debtor) provided £150 capital 


and Mr. Cook brought in his connection. The latter withdrew from 
the firm in 1903, since which time he had traded alone, but under 
the old style of Brooks & Brooks. The debtor adds that he has also 
been interested in othor businesses, in connection with which he 
guaranteed liabilities in consideration of receiving & share of the 
profits. It is to his liability under those guarantees that he attri- 
butes his insolvency. In the absence of any offer, the case was left 
in the hands of the Official Receiver to be wound up in bankruptcy, 
the debtor’s public examination being fixed for November 30th. 


LIGHTING AND POWER NOTES. 


Andover.— Notice of the application of the Corporation 
for a prov. order appeared in the London Gazelic for November 11th. 


Ashton-under-Lyne.—The T.C. has fixed the price of 
energy to power users at 14d. per unit, if the consumption per 
quarter exceeds 500 units, and at 1d. per unit if over 1,000 unita 
are used per quarter. 


Australia.—The Railway Commigsioners are contem- 
plating the adoption of the “ Stone " system of electric lighting for 
the trains. 


Brandon. — The North Brancepeth Colliery Co. has 
offered to supply energy to the U.D.C. for public lighting, for 72 
25-0.р. lamps at 42s. 6d. each per annum, or at 37s. 6d. cach for 
lampsof 16 с.р. 


Clewer and Old Windsor.—The Windsor Electrical 


Installation Co., Ltd., is applying for electric lighting powers for 
these two parishes.— London Gazette, November 15th. 


Continental Notes.— ITALY. — An electricity works, 
with а producer gas plant, has just been completed and put into 
operation at Volterra. 

SPAIN.—Application for powers to utilise the water power of the 
River Segre for eleotricity purposes has been made. 


Conway.—Notice of the Council's application for a prov. 
order appeared in the London Gazette on November 11th. 


Dover.—There was no opposition at the L.G.D. inquiry 
into the application of the T.C. for а loan of £24,475 for electricity 
purposes, A portion is for free wiring purposes, and the town clerk 
stated that this work would be done by contractors, and not by the 
Oorporation. 


Durham County.— The Electricity Supply Committee, 
appointed by the C.C. to report upon the attitude of the various 
district councils towards the suggested County Conncil elec- 
tricity supply scheme, states that less than one-fifth of the 
area is at present covered by existing companies. In a 
number of cases, districts with large rateable values and popu- 
lations were only committed to companies for a short term 
of years. The Committee recommended the engagement of 
an expert to farnish an approximate estimate of the cost of a county 
scheme, showing the capital outlay, up-keep and maintenance per 
annum, and an estimate of the cost per unit to the county. A con- 
ference of the local authorities at the Shire Hall was also recom- 


mended. The Committee, as might have been anticipated, con- 


tended that, by the adoption of such a scheme, the consumers would 
be supplied “ more cheaply.” The L.G.B. has written stating that 
it was not aware that there was statutory authority to enable the 
С.О. to carry out such æ scheme of electricity supply, or incur any 
expense for вось. In view of this communication the report bas 
been referred back. 


Eastbourne.—The Corporation is applying for extension 
powers to Willingdon.—Notice is filed in the London Gazette for 


: November 15th. . 


Felixstowe.—The Felixstowe and Walton U.D.C. on the 
11th inst, completed the purcbase, under agreement, of the Suffolk 
Electricity Supply Co.’s works, negotiations with a view to this 
purchase having been pending five years. Under the agreement the 
company will still carry on the undertaking, under the Council, for 
the next 25 years, at the end of which time the Council will take 
over the entire control without payment to the company. In the 
meantime, the company are to retain the profits and pay the 
Council 6 per cent. for all capital monies advanced. This is in pay- 
ment of interest and sinking fund on the loans borrowed by the 
Oouncil for the purpose of the purchase, and all additional new 
works. The purchase price is £8,000, of which £5,000 was paid on 
11th inst. The remaining £3,000 is retained until the company can 
show that the undertaking is paying 6 per cent. The price of 
energy is to be reduced as from November 15tb, from 8d. to 64d. 
per unit, but will be increased to 8d. per unit during the threo 
summer months, when, it is stated, the visitors will be looked to, to 
defray the extra cost. The purchase was completed at the Town 
Hall between Mr. J. Manning Prentice, the solicitor to the company, 
and Mr. Е. B. Jennings, clerk to the Council, the undertaking being 
formally banded over to the Council by Mr. P. C. N. Peddar, the 
chairman of the company, by nailing a brass plate, bearing the 
Council’s name, to the entrance to the works. A luncheon was sub- 
sequently given at the instance of the company at the Bath Hotel. 
Mr. Napier Prentice is engineer to the company, and Mr, R. P. 
Wilson consulting engineer to the Oouncil. 


Kingsbury.—Notice of the application of the U.D.C. 
for a prov. order appeared inthe London Gazette on November 11th. 
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Gorleston.—In regard to a supply of electricity from the 
Yarmouth Corporation for lighting the town, the electrical engineer 
to the latter advises that both the high and low-tension systems be 
installed for the Gorleaton and Southtown district. It is suggested 
that the mains be now all laid underground. A cable isto be laid 
under the Haven at a depth of 7 ft. from the bed, and the Commis- 
sioners have resolved to forbid the dropping of anchors within 
50 yds. of the cable. The L.G.B. has sanctioned a loan of £2,000 
for this work, and a farther sum for carrying out the extension to 
Gorleston. 


Gosport.—The local electric light company is applying 
for a new prov. order for tbe district, with 27 of the streets which 


were included in the original scheme, deleted, it being fouud that 


this work could not be carried out. The Council has approved of 
this. The charge to private consumers for energy has been fixed 
at 43d. per unit. 


Heckmondwike.—Duriog the half-year ending Sep- 
tember 30th last, 159,031 units were sold by the Council's electricity 
undertaking, as compared with 75,696 units sold in the pre- 
ceding half-year, and the number of lamps connected was 13,326 as 


against 9,639. 


India.—Major Joly de Lotbiniére's report on the 
utilisation of the Periyar water-power to supply electricity to 
Madras has been considered by the Madras Government, and is now 
before the Government of India. 


Jamaica.—The fifteenth annual report and accounts of 
the Jamaica Electric Light and Power Co., Ltd., show а net profit 
on the year's working of £1,228; £120 has been written off for bad 
debts and special charges, and £387 for hurricane damages; £201 was 
carried to reserve account; £200 to debenture redemption account ; 
£385 to dividend, being 1s. per share, and the balance, £125 
carried forward. The net profits for the year are tbe largest in the 
history of the company in spite of & fifth reduction in rates, and 
the directors regret the outlay to repair hurricane damages and 
provision for reserve to meet the cost of alterations and improve- 
mente. 


Kilmarnock.—The Т.С. electric lighting scheme was 
inaugurated on the 5th inst. The generating station has been 
erected at Riverbank, near Riccarton, and will also supply energy to 
the tramways. It is expected that the cars will commence running 
on December 10th next. Messrs. Kennedy & Jenkin are consulting 
engineers to the scheme, and Mr. A. H. Burbidge, formerly with 
this firm, and under whose superintendence the works bave been 
carried out, has been appointed by the T.C. as its resident engineer 
and tramways manager. 


Litherland.—The U.D.C.’s application for a prov. order 
was filed in the London Gazette on November 11th. ; 


Little Hulton.—The U.D.C. has decided to apply to 
the Board of Trade for a prov. order for electric lighting. 


Llanelly.— The South Wales Electrical Power Distribu- 
tion Co. intends to deposit a Bill in Parliament at once, to bring 
the district within the scope of the Carmarthen Power Co. Subject 
to coming to a satisfactory arrangement, the Council has decided not 
to offer any opposition. 


London.—WxrxsrwrNsTER.— The Works Committee of 
the Council, in a report issued on Tuesday, go at length into the 
negotiations between the Council and the electric light companies 
with reference to the resolution passed in December, 1902, to pre- 
scribe the hours during which the companies shall have access to 
their distributing boxes. Ав the various companies have, in the 
past, made a practice of doing work without notice to, or the con- 
sent of tue Council, the Committee has instructed the city engineer 
to Keep a register of all boxes and chambers made, or to be made, 
by each of the electric supply companies, to report particulars of 
the boxes which have been constructed or enlarged without the 
consent of the Council; and to report from time to time should 
a new box be constructed, or an existing box be enlarged without 
the consent of the Council. 

STOKE NewinetTon.—At the meeting of the B.C. on Tuesday, the 
Electric Lighting Committee presented the following report re the 
electric lighting scheme: — The publication, in the month of June 
last, of the Committee's report of the 16th of that month (вее 
ErrorBRiCAL Revinw, June 24th) led to the reopening of nego- 
tiations which have resulted in the modification of the scheme 
which the Committee previously submitted to the Council, and the 
Committee now submits the modified scheme for approval. The 
main outlines of the scheme remain the same. The chief modifica- 
tion which the Committee has sought and obtained ів the introduc- 
tion of a safeguard against any possible loss by the Council during 
the early years of the working of the undertaking. It has now been 
arranged that the company supplying the energy shall be paid for 
such energy the amount of the net revenue which the Council may 
derive from the undertaking, and that any loss shall be borne by the 
company. This arrangement may be determined by not less 
than six months’ previots notice, on March 31st, 1909, or 
any subsequent March 9161, when the scheme outlined in the 
Committee's report of June last will come into operation, 
with the following modifications: (1) It is left open to 
the Council to make an arrangement with the Islington 
Council for the supply of energy at or near the junction of Black- 
stock and Seven Sisters Roads, and provisions are made for the 
continuance of any such arrangement with the Islington Council, 
similar to the provisions previously made respecting the Council’s 
agreement with the Hackney Council. (2) The minimum period of 


12 years, mentioned in the former report as the period before the 
expiration of which the agreement there detailed could not be 
determined, will now run from the termination of the modified 
System. It is part of the scheme that the Council's scale of charges 
shall be revised, so that, instead of a uniform or flat rate of 5d. per 
unit for light, consumers shall pay on the maximum demand system 
at the rate of 7d. per unit for the first hour's daily use of the 
maximum demand in each quarter, and 2d. per unit for all sub- 
sequent consumption; and that in place of the present 3d. per 
unit for power, there shall be charged 5d. per unit forthe first hour's 
daily use of the maximum demand, and 1d. per unit for all sub- 
sequent consumption when the demand does not exceed 20 K. P., 
with the substitution of 4d. for 5d. when the demand does 
exceed 20 HP. Present consumers, however, are to have the option 
of continuing at present rates. The charge for public lighting is to 
be 1°45d. per unit for lamps alight during all-night hours, and 1:85d. 
per unit for those alight during balf-night hours. Во far as regards 
the nine arc lamps in High Street and Stoke Newiogton Road, the 
total charge is not to exceed the £20 per lamp now payable to the 
Hackney Council. The scheme ontlined in tbe Committee's report 
of June is to be proceeded with. Provision is made for the 
reference to arbitration of disagreements on these points. The 
company is to bear as part of the expenses of the undertaking the 
interest and sinking fund or repayment of loan upon tbe capital 
outlay involved in the scheme, including the £3,000 already raised, 
and if the L.C.C. should require a maintenance or reserve fund for 
repairs or renewals, that also is to be similarly borne, any balance 
over being returned to the company. When the yearly receipts for 
energy supplied for lighting exceed 4d. per unit for the total 
number of units supplied during the year, the excess is to belong to 
the Council, and similarly any surplus over 3d. per unit for the 
total number of units supplied during the year for power. In lieu 
of the recommendations in its report of June last, tho Committee 
recommends (1) the adoption and sealing of a modified agreement 
with the North Metropolitan Electric Power Supply Oo.; (2) the 
adoption and carrying out of the scheme outlined in this report; 
(3) the reference to the General Purposes Committee of the acquisi- 
tion of the sites for the meter and transforming stations; (4) the 
immediate appointment of the Standing Electric Lighting Oom- 
mittee. Atthe suggestion of the chairman, the consideration of 
the report was adjourned to a special meeting of the Council to be 
held a couple of weeks hence. 

BERMONDSEY.—The electrical engineer reported to the В.С. on 
Tuesday, that on the 25th ult., at 12.30 p.m., the mains were short- 
circuited, causing sections of the network to be disconnected from 
the supply. The faulty sections were speedily located, and an 
examination revealed pitting of the cable due to electrolysis. 

CHELSEa.—A committee of the В.О. is to consider a letter from 


' the Oheleea Electricity Supply Co., Ltd., asking to be allowed to 


submit terms for supplying energy to light the new baths and 
Town Hall instead of the Council erecting plant, as proposed, to 
generate their own electricity. 

Вновирітон.--Аё the recent meeting of the B.O., the Electricity 
Committee reported that during the 12 days the electrical exhibi- 
tion was open last month in the Pitfield Street Baths, it was visited 
by 23,460 persons. On the financial side, also, the result was satis- 
factory, as there was a small surplus after meeting expenses. The 
report was adopted. 


Macclesfield.—The T.C. has informed the D. of T. that 
the time is not opportune for the Council to undertake an E.L. 
installation for the borough, and it is anticipated that the prov. order 
will lapse. : 


Newport (Mon.).—A L. G. B. inquiry was held recently 
into the Corporation’s application for a loan of £17,825 for elec- 
tricity purposes. There was slight opposition on behalf of the rate- 
payers’ association. 


Oxford.—A building, the ground floor of which is used 
as a transformer and battery sub-station by the Oxford Electric Co., 
was damaged by fire recently, necessitating the supply being cut off 
fora short time. It is stated that the cause of the fire was due 
to overloading of the cables. The engineer to the company, 
after several attempts at enteriug tbe burning building, succeeded 
in shutting down the plant. Other arrangements were, however, 
soon made to continue the supply to consumera. 


Penmaenmawr.—The London Gazetle for November 
11th contained notice of the application of the U.D.C. for a prov. 
order. 


Pollokshaws.—Terms have been agreed to, between the 
burgh and the T.C. of Glasgow, with regard to the supply of elec- 
tricity. Ifthe burgh obtain from the В. of Т. а prov. order, with a 
clause authorising the transference of the order to Glasgow, the 
latter will pay the expenses up to £400; if the order is obtained 
without this clause, Glasgow will only pay expenses up to £200; and 
if the order is granted, and the work carried out by the burgh them- 
selves, or transferred to a body other than Glasgow, no contribution 
will be made by the latter for expenses. 


Preesall.— Mr. O. Hansom, of Fleetwood, has informed 
the U.D.C. that it is proposed to form a company to supply energy 
in the Over Wyre district, and to offer tosupply the Council at 4d. 
per B. of T. unit. The offer is being considered by a committee. 


Prestwich.—The U.D.C. has received from the Salford 
T.C. an intimation that the L.G.B. has sanctioned a loan of £5,000 
for the purpose of supplying electric light to the Prestwich district. 
It is hoped to commence the supply in December. 
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Retford.—Mr. A. B. Mountain, who was engaged by 
the Corporation to report upon an E. L. scheme for the borough, 
states that he is convinced that if a supply of electricity were avail- 
able, there would be a good demand, and he advocates the adoption of 
а municipal supply. It is proposed to adopt the low-pressure p.c. 
three-wire system at 440 volts across the outers. The capacity of the 
plant to be installed is put at 400 н.р. Mr. Mountain estimates the 
costs at £14,000 for a steam-driven plant, and £10,000 fora gas- 
driven one, and advises the Corporation to adopt the latter in 
connection with its gas undertaking. 


Southall—Norwood.—The U.D.C. is applying for a 
prov. order, aud notice is filed in the London Gazelle for November 
15th. 


Swinton and Pendlebury.—The U. D. C. has sealed an 
akreement with the Laucashire Electric Power Co. for the supply 
of electricity to the district. The compauy undertakes to meet the 
cost of obtaining the E.L. order, and to supply energy at not 
exceeding 7d. and 4d. per unit for lighting, and 4d. and 14d. for 
power, to undertake free wiring at 4d. per lamp per quarter, and 
public lighting at 24d. per unit. The Council is to have the option 
of purchasing tbe undertaking at the end of eeven years for 15 per 
cent. in addition to the total cost; at the end of 10 years for 10 per 
cent.; and at the end of 14, or any succeeding year, on payment of 
any sums due to the company for extensions. ; 


Tonyrefail.—The electric plant, installed by a private 
company, was inaugurated on the 4th inst. A supply to Gilfach 
Goch is also included in the scheme. 


Tunstall.—The U.D.C. has decided to support the appli- 
cation of Burslem T.C. for a prov. order enabling that Corporation 
to supply energy direct to consumers in Tunstall, subject to the 
order containing a clause providing for the purchase of the Tunstall 
undertaking by the U.D.C. on giving six months' notice at auy 
time. 

Waterford.—The Corporation has allowed its electric 
light prov. order to lapse. 


Weybridge and Walton-upon-Thames,—A pplication 
is being made in the ensuing Parliamentary session by the Urban 
Electric Supply Co., Ltd, for electric lighting powers. The notice 
appeared in the London Gazette on November 15th. 


TRAMWAY AND RAILWAY NOTES. 


Aberdare.— Notice of the application of the I. D. (. for 
electric tramway powera, for the erection of electricity works 
and refute destructor, &c., appeared in the London (/azette on 
November 11th. 


Accrington.—The Corporation has filed in the London 
Gazette for November 15th, notice of its application to Parliament 
for electric tramway pow. rs. 


Ashton-under-Lyne.— The T.C. has applied to tbe 
B. of T. for ranction to borrow £30,000 for the purchase of the 
undertaking of the Manchester Carriage and Tramways Co., Ltd., 
within the borough. | 


Audenshaw.—The U.D.C. has applied to the B. of T. 
for an extension of a year in which to complete the electric tram- 
ways authorised by the order of 1599. 


Baker Street and Waterloo Railway.—The London 
Furnishing Co, who claimed £8,800 for their premises, &., 
at 72, London Road, have been awarded £3,500. The railway 
company’s sealed offer was for £3,865. 


Belfast.—At the Tramways and Electricity Committee 
on the 14th inst., a letter was read from the B. of T. approving of 
the electrification of the tramways. Mr. Acheson Ferguron was 
selected for the appointment of quantity surveyor for the new 
generating station. The Corporation intends to adhere to the ccn- 
tract system for the conversion of the linen. 


Birmingham and District.—The Corporation bas 
decided to order additional cars with covered tops, the trial one 
proving very successful. A trial run was made by the company on 
the Dudley Road — Bearwood section of the trama early on the 
morning of 13th inst. 

The Aston Corporation is now running new electric tramcars to 
Gravelly Hill and Witton. 


Darlington.—A statement dealing with the revenue and 
ехрерғев of the system wasrecently submitted to the Committee by 
the general manager. It appeared that at the end of September the 
tramways had made a gross profit on working of £1,102 12s. Thiseum 
goes to providing interest and redemption due on September 30th, 
which amounts to £2088 5s., leaving an actnal loss of £985 13s. 
Practically no repairs have been made, the service being entirely 
new. The working expenees of the trams from the commencement 
of running to September 30th were £2,595, and the receipts were 
£3,698. The number of passengers carried was 908,664, and the 
receipts per car-mile were 7 249d. The estimated income from the 
trams and advertising on the cars for the six months ending March, 
1905, is £6,055, and the workirg expenees are estimated at £4,(00, 
leaving a gross profit of £1,055. This will go towards interest. and 


redemption, which require a sum of £1,942, leaving an estimated 
loss of £887 for that half-year. The loss for the year ending March 
31st, 1905, is now estimated to be £2,112. The capital expenditure 
to date is £60,500, and loans have been borrowed amounting to 
£64,925. The question of reducing the car service on some of the 
lines is under consideration. 


Derby.—At the last meeting of the T.C. a long discussion 
took place with regard to the electric trams, and the Mayor pointed 
out that there was still a balance of £29,500 owing in respect of 
money borrowed to buy out the Derby Tramways Co. He estimated 
the receipts from the electric cars to be £28,000 per annum, and 
calculating the operating charges at 70 per cent., there would be а 
surplus of £8,500. Out of this bad to be deducted interest and 
sinking fund, amounting to £7,000, leaving a profit of £1,500 per 
annum. Alderman Sprigge, J. P., the chairman of the Tramways 
Committee, said he had grave doubts as to whether the profits would 
be as much, but he hoped there would be such a margin. Daring 
the 15 weeks the cars had been running, the receipts had averaged 
£649 per week, and the working expenses were, of course, consider- 
able. He subsequently proposed that £3,470 be granted for the 
extension of the electrical tramways from Bt. Peter's Street to the 
Market Place, and that the contract with Messrs. J. G. White & Co. 
Ltd., be sealed. The Committee, he eaid, desired to complete the 
Kedleston Road route at once, but they had been advised that thia 
was not the right time to proceed, owing to the uneettled state of 
the borough finances. Sir Henry Bemrose, in the course of the dis- 
cussion, objected to one portion of the town being supplied with an 
electric tram service, and the other half shut off from its benefite, and 
urged the carrying out of the entire scheme, as first suggested. It 
was pointed out that the cost worked out to £11,000 per mile. 


Germany.—4As in previous years, the Zlekírotechnische 
Zeitschrift bas recently published statistics regarding the develop- 
ment of electric railways and tramways in Germany up to October 
lst, 1903. From these statistics we take the following figures, 
which indicate the progress realized between September 30th, 1902, 
and October Ist, 1903 :— 


October Ist. Ootobcr 1st, Increase over 
1902. 1903. 1902. 


Central stations for electric tr&mways 


and railways, No... .. Д 125 131 7*2 per cent. 
Length of track, km. ee өө "P 8,388 | 8,692 9:0 ” 
Length of roadways, km. Wd ee 5,151 5,500 65. „ 
Auto- motor carriages, No. 25 «s 8,365 4,702 40 5„ 
Output of electric machines, Kw. 120,776 138,151 14 10 
Output of accumulators utilised, KW... 30,052 38,736 26:6 уз 


Glasgow.—A proposal that the Tramways Committee of the 
T.C. consider and report as to the propriety and utility of granting 
a free paes over the tramway systems to members of the Corporation 
has been defeated. 

The town clerk has reported to the Tramways Oommittee that 
there is no provision in the Glasgow Tramways Acts authorising the 
Corporation to carry and charge for parcels (other than a restricted 
amount of personal luggage which may be carried frec) by the 
tramways. He explained, however, that in the Clydebank Tram- 
ways Order, the powers of which were transferred to the Corpora- 
tion, there was provision for carrying parcels on the tramways. 
The matter has been remitted to the general manager for report. 

In a report to the T.C., Mr. John Young, late general manager of 
the tramways, stated that for some considerable time he had been 
experimenting with various types of top covers. His endeavour 
had been to design a covered car which, while meeting the comfort 
and convenience of the passengers, would be as pleasing to the eye as 
possible. The Committee had on several occasions an opportunity of 
inspecting the different styles of top-covered cars, and the suggested 
improvements which members had made from time to time bad been 
practically given effect to. He thought that now in car No. 818 


‚ tbey had а design of top-covered car which met all tbe requirements 


of passengers, aud at tbe вате time presented an artistic appearance. 
The car was seated for 32 passengers under the top-cover, and there 
was also seating accommodation for five passengers at either end 
for those who might prefer to sit in the open. This, with 24 
inside paseengers below, gave а total seating capacity of €6. He 
suggested that this type be adopted for 100 standard cars now 
authorised to be covered, and also for 100 new cars authorised. 
When the report came before the T.C., Mr. Alexander, the convener 
of the Committee, moved its adoption, ordering 200 top-covered 
cars as proposed. Мт. D. M. Stevenron thought tbat before prc- 
ceeding with the construction of the cars they ought to eee that 
they got the most mcdern type of car. He had recently teen in 
London, where he had seen very smart cars, and tt ey were all 
double bogie cars, which had an advantage over the Glasgow 
cars, in respect that there was almost no oscillation. Mr. 
W. F. Anderson said he bad always protested that the 
existing life - guards were ineffective, and he was told 
by Mr. Young that because of tbe otcillation of the cars 
they could not be kept sufficiently low down. If the double bogie 
car would prevent oscillation, then that was a strong argument in 
favour of that form of construction. In reply, the convener stated 
that experiments were being made to prevent oscillation, if at sll 
possible. Bogie cars, he might ray, were not suitable for the Glas- 
gow quick service. Where bogie cars were used, the distances were 
long, and the runs not so frequent. He could not hold out any 
hope that bogie cars would be adopted. The report was adopted. 
Ata meeting of the T.C., Mr. Gibson moved that the Corporation 
condemn the practice whereby the tramway motormen were intimi- 
dated into paying for damages from collisions, where such damage 
was not the fault of thé motorman. Не contended that the system 
had been in operation for years, and tbat motormen had frequently 
complained to him of being compelled to pay for damage which had 
been caused to a car, and for which they were not responrible. 


826 


THE ELECTRICAL REVIEW. Vol. 55. No. 1,408, Моткивкв 18, 1904. 


SP PA I ннн DELLE TO LD 


Мт. Hugh Alexander, in moving the previous question, said that 
when men entered the employment of the department they were 
made aware that they would be liable for damage caused through 
their own fault or negligence. At the same time even when a man 
was found to be at fault, the whole cost of repairs was not charged, and 
he always got the benefit of the doubt. The motion was lcst by & 
large majority. -> 

A remit has been made to the Tramways Committee to take into 
consideration the providing of workmen's weekly tickets on the 
same principle as that in operation by the various railway com- 
panies in Glasgow. 

It has been remitted to the general manager to make a report on 
the different life-guards now used on the tramways. 

Lord Balfour of Burleigh's decision in the arbitration pro- 
ceedings between the Glasgow Corporation and the Paisley 
Tramway Co, in regard to the terms by which the former 
will have running powers over the latter system to the Cross at 
Paisley, has been in the bands of the town clerk for several days. 
Some mirunderstauding has taken place as to the interpretation of 
one of the clauses, and the finding bas, in conscquence, been withheld 
from the public in the meantime. 


Johnstone.— It is stated that Mr. Murphy will apply for 
an order to authorise the construction cf a line from Kilbarchan to 
join tbe Johnstone line. 


King's Norton and Northfield.—The U.D.C. is apply- 


ing for a prov. order for electric tramways. 


Llanelly.—A deputation of the U.D.C. and the 
Llanelly Tramways Co. met Mr. Graham Harris at the offices of the 
South Wales Electric Power Со. at Cardiff on November 6th, ia 
connection with an effort that is being made to induce the company 
to take over the obligations entered into by another company to 
carry out a echeme of lighting and traction at Llanelly. The South 
Wales Daily News says that Mr. Harris informed the deputation 
that he was prepared to enter into an sgreement with the Urban 
Council relative to takiog over the liabilities and responsibilities of 
the British Insulated and Helsby Cables, Ltd., as to electric light 
and traction for Llanelly, but in a modified form. Farther, the 
South Wales Power Co. propose to apply to Parliament in the 
ensuing session for an extension of the powers of the Carmarthen- 
shire Power Co. to Llanelly in the event of Llanelly beiog willing 
that the Parliamentary notice should contain such a proposal. He 
asked that a formal assurance should be given him that the Oouacil 
was prepared, subject to a suitable agreement being entered into, 
to approve ofthe extension of the powers of the Carmarthenshire 
Co. in the way referred to. The depatation recommended that the 
clerk should Ъз autborieed to write to Mr. Graham Harris intimating 
that the Council will offer no objection to the inclusion of Llanelly 
within the area of supply of the Oarmartbenshire Power Co. 

rovided а suitable arrangement be come to betwesn the parties. 
be proposition was unanimously cirried by the U.D.O. 


London.— On Tuesday the Highways Committee reminded 
the L О.О. of tbe agreement entered into a year ago with the North 
Metropolitan Tramways Co., in regard to the rent to be paid by the 
company for the authorised lines in St. John Street and St. John 
Street Road. Although to be constructed on the conduit system, 
thelines would be worked by horse traction until the tramways 
connected therewith were reconstructed for electric traction. То 
meet this contingency, the agreement provided that during the 
period tbat the new lines were operated by horse cars, the company 
should pay a rent equal to 8 percent. per annum on the estimated 
cost of the lines for horse traction, with an addition for Parlia- 
mentary and other expenses; and that, when electric traction was 
introduced, the amount by which the actual cost of construction 
exceeded the total amount referred to should be taken, for the 

urpose of calculating the rents provided for in the company’s 
ease, as the eost of reconstruction of the new tramways for electric 
traction. As the company was willing, the Committee proposed to 
enter into a similar arrangement in relation to the projected 
conduit tramways in Rosebery Avenue. The cost of these lines for 
horae traction was estimated at £10,945, and at £26,000 for electric 
traction, exclusive of cables, &o. 

The Board of Trade has confirmed the order authorising the 
construction of the London United Tramways (1901) Ltd.'s ex'en- 
sions between Hounslow and Cranford and between Heston, 
Hounslow, Handsworth, Twickenham, and Sunbury Cross. 


Metropolitan Railway.—It is stated that the directors 
of the Metropolitan Railway Oo. have, since Thursday last week, 


been carrying out a series of trials of new electric trains on the 
Neasden eection of the line. 


Mexico. — According to the  ZElekírolechnischer, the 
Mexican Railway C». intead introdusing electric traction on the 
liae, which, at present, serves the district of Mexico at Vera-Cruz, 
and which will have a development of 420 km. The railway antici- 


pates, by reason of the high price of coal in Mexic>, an annual 
economy of $500,000. 


Paisley.— Colonel von Donop, on behalf of the D. of T., 
made the official inspection on the Renfrew and Abbotsinch sec- 
tions of the Paisley and District Electric Tramways last week. The 
inspection completes the system of electric tramways inaugurated 
on November 2nd last year by Mr. W. M. Murphy. The system con- 
nects Johnstone and Renfrew with Paisley, and from the Paisley 
Cross there are branches extending southward; to Charleston and 
Potterhill, and northwards to Abbotsioch on the McHinnan Road. 
It was originally intended to extend thetramwaysto Meikleriggsand 
Бї. James's Park, but these have been postponed meantime. Colone. 


von Donop gave a general approval of the work. At a luncheon 
which followed the inspection, Mr. Brindle, the manager of tbe 
tramways, said that since the cars had started over a million pss- 
sengers had been carried, and £1,900 had b:en paid to the Paisley 
Corporation for current. 


Southport.—Arraugements have been made with the 


Westinghouse Co. for equipping the Picr tramroad electrically, and 
the work is to be commenced forthwith. 


Southport and the Overhead Railway.—The opera- 
tions for " joining up" the Liverpool Overhead Railway with the 
recently electrified Lancashire and Yorkshire Railway at Seaforth 
is rapidly nearing completion. The new line forming the junction 
will extend about balf a mile, and passengers will be able to take a 
ticket from any station on the Overhead Railway to any particular 
station on the Lancashire and Yorkshire system. Many difficulties 
have beret the contractors, but they have all been surmounted, and 
it is expected that in February next the line will be opened. 
The third rail will be in a similar position to that of the 
Lancashire and Yorkshire Railway. This has been found 
necessary to facilitate the working of the two lines. The 
Lancashire and Yorkshire are making certain alterations in 
rolling stock, & o., во that trains can, without difficulty, be worked 
through on to the Overhead Railway. 


South Shields.— At the last meeting of the R.D.C., the 
old question of a tramway from South Shields to Sunderland was 
raised, and, after discussion, a committee was appointed to consider 
the desirability of powers being obtained for constracting a 
line from the terminus of the Sunderland Corporation tramways to 
that of tbe proposed lines of the new South Shields borough trame. 
As will be remembered, an attempt had already been made to get 


powers for the construction of such a liae, bat the proposal was not 
sanctioned, 


Swedish Railways.—The Flexlrolochm ische Zeitschrift 
reports that the Swedish Government single-phase alternating cur- 
rant railway trials are to commence next spring. The power 
station, which is being constructed near Tomtebo іа, will contain 
two De Laval steam turbines, with generators coupled directly and 
giving single-phase alternating current at 15 —20 periods, as well as 
transformers for pressures of 3,000: 20,000 volte.  T'wo electric 
locomotives are to be employed, one made by the Westinghouse Co. 
and the other by Mesars. Siemens-Schuckert. The Allgemeine Elek- 
tricitäts Ges., of Berlin, will supply a train composed of four carriages, 
Two of the vebicles will have two Winter-Eichberg motors each for 
current at 25 periods and 6,000 volts. These carriages, lighted 


Eom electrically, will be provided with continuous vacuum 
rakes. 


Wednesbary.— The announcement was made last 
week that the difficulties which have resulted in so much incon- 
venience to the travelling public, and bave caused a complete 
stoppage of the service between Wednesbury aud Darlaston for 
some months past, аге in a fair way to being satisfactorily settled. 
A scheme for the complete electrification of the whole system ie to 
be undertaken immediately, the directors of the tramway company 
having sanctioned this step. As soon ав the contracts can be issued, 
and the arrangements made, the work will be put in hand. 


Worcester.—A year's extension of time, in which to 


complete the electric tramways in the city, has been applied for by 
the tramway company. 


TELEGRAPH AND TELEPHONE NOTES. 


The Marconi System in the East.—It is reported 
from Amsterdam that the Marconi Wireless Telegraph Oo. has for 


some time past bad a footing in Holland, inasmuch as the Handels- 


blad has its reports forwarded daily from London by wireless tele- 
graphy. The State monopoly of telegraphy, however, prevente any 
other supply of telegrams in Holland, but it seems as if the proposed 
establishment of a system of wireless telegraphy in the Datch 
Indies is not to Ье carried out for and. worked by the Government 
itself. С -neral van Heutz, the new G»vernor-G eneral of the Dutch 
Indies, recently made an inspection of the Marconi station at 
Amsterdam before his departure to the East. Negotiations then 
took place with the Colonial Minister, and the draft of au agree- 
ment was prepared, which would give the Marconi Co. а monopoly 
for the Indies. Itis not yet known whether the agreement has 
been signed, as the last information to hand wasto the effect that 
negotiations were still proceeding between the Minister for the 
Colonies and the company. 


Swansea Telepliones.—4A local paper says that the legal 
agents of the Corporation have served a writ upon the National 
Telephone Co. in order to enforce the rights of the former to 
demand intercommunication between the subscribers of the rival 
systems in the town, 


Telephone Wires.—The N. T. Co. wanted to place six 
wires over the river at Walliagford because the expense of layiog 
a cable under the river would bs prohibitive, having regard to the 
rates charged to subscribers; but the Thames Conservaucy Board 
would not give its consent to the overhead wires. 


(Continued on page 832 ) 
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THE RADCLIFFE U. D. C. ELECTRICITY 
WORKS. 


Tux electrical undertaking of the Urban District Council 


of Radcliffe dates from the year 1895, when the Council 


^ ,. 


decided to provide a lighting and tramway system for the; 


RaDouirre ELEOTBICITY WORKS. 


district, which has a population of about 25,000. A loan of 
£21,500 was granted for the work, and in 1902 speci- 
fications were prepared for the various sections of 
the: scheme by Messrs. Lacey, Sillar & Leigh, the con- 
sulting engineers. The whole of the work has been snccess- 
fully carried out under 
the supervision of the 
consulting engineers, 
and the, Council’s elec- 
trical engineer, Mr. 
Henry. Е 

‘Some 7 miles of 
tramway track have 
been constructed by the 
Council, which has also 
installed а traction 
switchboard at the sta- 
tion, and laid the 
necessary feeder cables, 
&c. The Bury Cor- 
poration will, however, 
work the routes, in 
connection with which 
it has provided the 
overhead equipment and 
rolling stock. The 
construction of Ше 
permanent way and 
overhead equipment is 
at present in pro- 
gress, and it is expected that the complete system of tram- 
ways will be in operation shortly. 

The generating station is conveniently situated in Lomax 
Street on the banks of the River Irwell, from which the 
water for condensing purposes is obtained. The plans 


of the buildings were prepared by Mr. Rothwell, the 


Council’s surveyor, and Messrs. Sandyford & Thornley were 
the contractors for the work. | mE 


The buildings comprise boiler and engine houses, accu- 
mulator room, teat room, offices, &c., and adequate provision 
has been made for extensions. The engine room is pro- 
vided with à basement, in which are installed the condenser 
pump, a motor-generator and balancer, and the necessary 
pipes and cables. 

In the boiler house are installed two Lancashire boilers, 
supplied by Messrs. Edward Heaton & Sons. Each boiler 
is 30 ft. long and 7 ft. 6 in. in diameter, with a grate area 
of 36 sq. ft., and a working pressure of 160 Ibs. per square 
inch, and is provided with high steam and “low water 
safety valves, two check feed valves, and other 
fittings. of usual type. The above firm also supplied 


two superheaters of McPhail & Simpson type, which 


are erected at the back end of the boilers in the 
path of the boiler flues. Each superheater is fitted with a 
2-in. bye-pass pipe and valve, also with a safety valve, ther- 
mometer pockets, &c. An economiser of the Green type 
is fixed in the main flue, and consists of .192 tubes, 
each 4ү in. diameter, and 9 ft. long, divided into two sec- 
tions in rows of eight tubes wide, and the scrapers for this. 
are driven by a 2-н.р. Lundell motor. The boiler house, 
economiser, arrangement of steam piping, &c., are clearly 
shown in the figure on p. 828. 

In the pump room are situated two boiler feed pumps, 
supplied by Messrs. Mather & Platt. Опе of them is an 
electrically-driven pump, and the other a steam-driven pump ; 
either is capable of delivering 1,800 gallons of water per hour 
against a steam pressure of 160 lbs. per sq. in. The elec- 


„ + 
— 


INTERIOR OF Hy Room, with Ввожетт, LINDLEY-MATHER & PLATT GENERATING Bus. | 


trical pump is of the three-throw variable-stroke type, with 
a speed of 180 r.p.m., and is driven through single reduction 
gear from a shunt-wound motor. The steam pump is of the 
“ Weir ” simple direct-acting vertical type. The feed pumps 
draw from a hot-well in the pump room, or alternatively 
from the town supply or river, and deliver through a 
Kennedy meter and Rankine feed-water filter, either through 


the economiser or direct to the boilers. 
Г 
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View oF Pump Room, RADCLIFFE, 


The condensing 
plant is situated in 
the engine room 
basement, and was 
also supplied by 
Messrs. Mather and 
Platt, Ltd. ; it is of 
jet type, with three- 
throw pumps elec- 
trically driven. The 
jet nozzles are of 
renewable type, and 
the condenser is of 
sufficient size to 
deal with 15,000 
Ibs. of steam рег 
hour, and to givea 
vacuum of 26 in. 
with cooling water 
at а temperature of 
65° Е. The cooling 
water is lifted some 
15ft.from the River 
Irwell, and the dis- 
charge is taken into 
the hot well pre- 
viously mentioned, 
the latter being pro- 
vided with an overflow 
into the river. The 
air pump is of the 
three-throw Edwards 
type, driven through 
single reduction gear 
by a Mather & Platt 
motor. 

Each boiler and 
engine unit is coupled 
direct by steam piping, 
and an interconnecting 
main is provided for 
inter-working when 
desired. The super- 
heaters can be readily 
lifted out for examina- 
tion, and short steam 
pipe lengths are pro- 
vided for replacing 
them in the steam 
main. The main 
steam pipes are of lap- 
welded steel, and the 
exhaust pipes of cast- 
iron; in connection 
with the latter, an 
alternative atmospheric 
exhaust is provided 
for working non-con- 
densing. The various 
steam, exhaust, feed, 


and water-pipe accessories were supplied by Messrs. John 
Wolstenholme & Son. Hopkinson valves are used on the 
steam pipes. 

The generating plant consists of two 120-kw. steam 
dynamos supplied by Messrs. Mather & Platt, with engines by 
Messrs, Browett, Lindley & Оо. The engines are of the two- 
crank enclosed vertical compound type, rated at 200 I.H.P. 
on normal loads with a speed of 500 r.p.m., and a steam 
pressure of 140 lbs. per sq. in, Each dynamo has a capacity 
of 120 KW., the output when working as a shunt 
machine being 250 amperes at 480 volts, When running as 
a compound machine, each dynamo has a constant pressure 
of 550 volts, with loads of 70 to 220 amperes. The outputs 
of the steam sets given above are when working normally, 
but each set is capable of an overload of 25 per cent. for 
short periods. The dynamos are four-pole machines with 
bar-wound armatures, and are each provided with a throw-over 
switch for changing over from shunt to compound working. 

A balancer consisting of two four-pole machines coupled 
together on one bedplate, each machine having an output of 
50 amps. at 220 to 240 volts when running at a speed of 
800  r.p.m., has 
been supplied by 
Messrs. Crompton 
and Co. A motor- 
generator set has 
also been sup- 
plied by the 
same firm ; it con- 
sists of two 16- 
KW. dynamos and 
one motor, all 
mounted on one 
bedplate. This set 
may be used for 
supplying energy 
for the lighting 
supply, ог for 
battery charging, 
being driven off 
the traction bus- 
bars. It is also 
available for energy 
supply to the car- 
sheds at 550 
volts—the dy- 
namos acting as 
motors driven 
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from the lighting bus-bars, and the 
motor acting as the dynamo. 

The lighting and traction switchboards 
were supplied by Messrs. Statter & Co., 
and consist of enamelled ‘slate panels 
provided with measuring instruments 
of Crompton type. The lighting board 
comprises three dynamo, two balancer 
(one spare), a  motor-generator and 
battery panel, and two feeder panels. 
The panels are divided into positive and 
negative, upper and lower halves respec- 
tively, with circuit-breakers of Messrs. 
Statter’s make. The traction board 
comprises three dynamo and one motor- 
generator panels, a Board of Trade and 
three feeder panels, &c.—the circuit- 
breakers in this case being of B.T.H. 
make. 

The battery was supplied by the 
British Accumulator Co., and consists of 
two sets of 123 cells and 6 spare 
cells, making in all 252. The cells are 
of glass, and have Planté positive and 
pasted negative plates. The battery is 
capable of giving a discharge of 40 
amperes over a period of 10 hours and 
180 amperes for a period of 1 hour. А 
ten-ton  hand- 
worked travelling 
crane, supplied by 
Messrs. J. Spencer 
and Oo., spans the 
engine room. 

The station 
wiring for lighting 
&nd power, was 
carried out by 
Messrs. D. Firth 
and Sons, two aux- 
iliary switchboards 
being fixed in the 
engine room, one 
for the control of 
the lighting and 
one for the control 
of the motors. The 
station is lighted by 
eight arc and 90 
incandescent lamps 
arranged оп а two- 
wire system, which 
сап be fed from 
either side of the 
three-wire supply; 


Lokk: LANCASHIRE AND B. & W. BOILERS, WITH Bunnis STOKERS. 


YORK ELECTRICITY Works: GENERAL VIEW OF GENERATING PLANT. 


the wiring through- 
out is in screwed 
iron conduit. 

The lighting and 
traction cables, 
pilots, conduits, &c., 
were supplied and 
laid by Messrs. The 
Callender Cable and 
Construction Co. 
They are three-core, 
paper-insulated, 
lead-sheathed ; the 
two main feeders 
are of 2—1— 
2 sq. in. cross- 
section, drawn into 
stoneware conduits, 
and terminate in two 
feeder pillars, from 
which *06—*03— 
06 sq. in. distri- 
butor cables of 
similar type, but 
laid solidin Howard 


Влвсоск & Wincox BOILERS AND CHAIN-GRATE STOKERS, aT YORK. troughing, radiate. 


The feeder cables 
and pilots for the tramways are in all 
cases single-core lead-covered paper- 
insulated cables drawn into stoneware 
conduits, 

The supply of electricity for lighting 
and power purposes was commenced about 
the end of August, and the works were 
formally opened on October 5th. 


YORK CORPORATION ELEC- 
TRICITY WORKS. 


VISITORS to the ancient City of York 
are generally absorbed with the desire 
to see the works and ruins of bye- 
gone days, and many antiquarians 
would grow indignant were it suggested 
that by many citizens the possession 
of a modern electric lighting station was 
more highly prized than that of the 
relics of ancient times, 
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Although it is only & little more than four years since 
the supply of electricity was commenced in Ycrk, the under- 


taking progressed by leaps and bounds, and the observer 
cannot but be i 


impressed on comparing the size of the present 


Marsden ; one economiser of 192 tubes. erected by the well- 
known makers, Messrs. Edward Green & Sons, Wakefield, 
and two electrical feed pumps of the three-throw plunger 
type built by Messrs. Wagner & Oo., Walton-on-the-Naze. 
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station with that of the one which existed when the 
scheme was inaugurated. 

The undertaking, like many others of its kind, has had a 
great deal of opposition to face, and it speaks well for the 
officials that, by. unwavering zeal and enterprise, they have 
been the means of making the venture so very successful, 

On April Ist, 1900, the station, designed by Prof. 
Kennedy, was formally opened, being then capable of supply- 
ing 6,500 8-0.р. lamps. Briefly, the plant in the engine room 
comprised two 75-KW. and two 25-kw. Crompton-Willans 
steam dynamos, two boosters driven by a 460-volt motor for 
charging the batteries, a switchboard of five panels of 
enamelled slate by Messrs. Crompton & Co., Ltd., Chelms- 
ford, and an eight-ton travelling crane by Messrs. Carrick 
and Ritchie, having a span of 31 ft. Adjoining the engine 
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YORK ELECTRICITY WORKS. 


room ,was a 250-ampere-hour battery supplied by Messrs. 
The Tudor Accumulator Co. 

In the boiler house the plant consisted of two Lancashire 
boilers 28 ft. long x 8 ft. diameter, working at a pressure of 
125 Ibs. per sq. in., by Messrs. R. Taylor & Sons, of 


Further details of the plant will be found in the illustrated 
description which was published in the ELEorRICAL REVIEW 
of April 18th, 1900. | | 


Before this plant had been running for many weeks, 


DAVIDSON INDUGED-DRaUGHT PLANT. 


it became evident that, to meet’ the great demand 
which, was being made for current, extensions would have to 
be carried {out, and the Council, on the recommendation of 
Mr. Midgley, city electrical engineer, obtained. powers to 
borrow* £40,000 for; this purpose. 
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"Two Babcock & Wilcox water-tube boilera, fitted with Bennis 
mechanical stokers, were added in the boiler house, and two 
Crompton-Willans 220-Kw. sets were installed in the engine 
room. About thecommencement of the year 1902 it was found 
necessary to remove the two small 24-Kw. sets in order that 
the available space could be utilised for installing two 75-Kw. 
Crompton-Willans sets. | | TIME 

It was also resolved about this date to considerably enlarge 
the battery, and to this end another story was added to the 
original battery room, whereby the Corporation was 
enabled to put down a new battery of 1,000 ampere-hours 
capacity. This battery was supplied by Messrs. The Tudor 
Accumulator Co. in exchange for the existing one; and 
the additional expenditure incurred amounted to £2,500. ` 
A sum of £8,500 was also spent on extending the maine, as, 
in many parts of the city, the original cables were considerably 
overloaded. > | 

Further extensions were afterwards made in the station, 


two Weir steam pumps of the vertical double-acting . 


type being installed, ав well as а large booster for charging 
the battery, which was erected by Messrs. The Lahmeyer 
Electrical Co., who al&o supplied a balancer capable of dealing 
with an out-of-balance load of 200 amperes. 

The capacity of the station at this time was 1,200 H. P., 
but, owing to the phenomenally growing demand for energy, 
the plant in the station doring the winter of 1902 was very 
severely taxed; in fact, all the available plant in the works 
was required, and had any of the machines broken down, the 
result would have been disastrous. 

It was plaiu to be seen that this state of affairs could not 
continue, во in the commencement of the following year 
the Council decided to carry out extensions on a very large 
scale, and on the advice of the city electrical engineer, an 
application was made for a farther loan of C50, 000. 

The scheme decided on necessitated the pulling down of 
the offices, stores, &c., and on account of the land on which 
the new building was to be erected being of a very treacherous 
nature, 20-ft. piles had to be used in order to secure a 
foundation. 

The new station, in the building of which Castleford 
bricks have been used, was designed by Mr. C. A. Midgley, 
the city electrical engineer ; the city surveyor (Mr. A. Creer) 
was responsible for the architectural details. The engine room 
is 122 ft. long x 47 ft. wide, with a height of 36 ft. to the 
eaves, and along the side fronting the street are seven 
windows, 18 ft. x 10 ft., which provide for the efficient 
lighting of the room. At the western end of the engine 
room a switchboard gallery has been erected 13 ft. ubove the 
floor level, which commands an uninterrupted view of the 
whole of the old and new engine rooms. | | 

The committee room, offices, stores, testing rooms, 
lavatories, &c., adjoin the engine room, while beyond these 
rooms is а large yard used for storing cable, &c. | 

The plant which has been erected in the new engine room 
consists of two Willans & Robinson high speed engines of 
the vertical compound type, capable of developing 850 н.р. 
when running on full load with 120 Ibs, steam pressure at 
the stop valve, and they are each coupled direct to a 520-Kw. 
dynamo of the continuous-current shunt-wound type, with 
drum armature, manufactured by the English Electric 
Manufacturing Co., Preston. These dynamos have been so 
arranged as to be suitable for traction work, and the series 
winding which has been provided is proportioned to raise 
the voltagé of the machines from 500 volts at no-load, to 
550 volte on full-load, without adjustment of the shunt regn- 
lating resistance or alteration of the governors of the 
engines, | 

At present the two new sets are each provided with a 
switchboard panel fixed temporarily between the old and new 
engine rooms, as, when the new board now in hand is com- 
pleted, the original boerd in the old engine room will be 
disposed of, and the whole of the switchgear in the station 
Mes be worked from the new board, which will be 32 ft. 
ong. . 
An electrically-driven surface condenger bas been supplied 
by Mesars. Allen & Sons, Bedford, and is capable of dealing 
with 30,000 Ibs. of exhaust steam per hour, with a guaran- 
{еей vacuum of 26 ір. on all loads. The air pump in con- 
nection with the condenser is of the Edwards well-known type. 

The crane, which has been manufactured by Мевагв, Higgin- 


bottom & Mannock, of Manchester, is of 47 ft. span, capable 
of lifting and traversing a load of 20 tons, and has been so 
designed, that when the carriage is in the centre of the crane 
and carrying full-load, the deflection does not exceed & in. 
All motions of lifting and travelling are worked from the 
platform, which stretches across the whole length of the 
crane. On the stone blocks on which the rails for the crane 
are fixed, polished stcel handrails have been fitted, and a 


gallery made which runs the full length of the engine room, 


and is reached by means of an iron ladder at one end 
of the room. 

In the boiler house, which has been built at the northern 

side of the engine room, three Babcock & Wilcox water-tube 
boilers of 1,000 н.р. each have been erected. These boilers 
are fitted with chain-grate stokers, and are each capable of 
evaporating 14,000 lbs. of water per hour when working at 
130 Ibs. per sq. in., with the feed water at a temperature of 
60° F. Superheaters have also been supplied, which allow 
of 80° to 100?.F. being added to the temperature of the 
steam at the engine stop valve. 
The valves used in connection with these boilers were 
made by Messrs. J. Hopkinson, Huddersfield, and are casily 
accessible by means of platforms and ladders fixed at the 
back and front of the boilers. | 

The water supply to the boilers is effected by means of two 
Weir steam pumps which are erected in the pump room, 
dividing the boiler plant into two banks of four each. These 
pumps are of the vertical double-acting type, and they are 
each capable of lifting and delivering to the boilers 2,500 
gallons of water per hour, against 130 lbs. steam pressure. 

The storage tank, which has been fixed above the pump 
room, is constructed to hold 75 tons of water, and is 
18 ft. x 18 ft. x 5 ft. deep; thickness of plates, 5 in. 

The new steel chimney, which is the first of its kind to be 
erected in York, was supplied by Messrs. Head, Wrightson . 
and Co., Thornaby-on-Tees, and is 116 ft. high, 7 ft. in 
diameter at the top, and 13 ft. diameter at the base. The 
top section of plates are 4 in. thick, the middle section 
y in., and the last 40 ft. of plates are ;; in. thick. A fire- 
brick lining has been built to within 50 ft. of the top, and on 
the outside of the chimney а wrought-iron ladder has been 
provided for obtaining access to the top. 

The induced draught installation in connection with this 
chimney has been carried out by Messrs. Davidson & Co., of 
Belfast, and comprises two 50-in. Sirocco centrifugal cased 
fans with single inlet, semi-overcast type, with full housing, 
each direct-coupled to a 40-н.р, semi-enclosed motor, shunt- 
wound for 460 volts, with a speed of 500 r.p.m., manufactured 
by Messrs. Dick, Kerr & Co. These motors are fitted with 
starting switches and field regulating resistances, capable of 
varying the speed from 500 to 600 r.p.m. 

A new economiser of 480 tubes, arranged in four groups of 
120 tubes each, has been arranged by Messrs, E. Green and 
Sons, of Wakefield. The scrapers are driven by a 4-u.r. 
motor running at 550 r.p.m. á 

The supply of coal for the station. will be hauled up a 
line now under construction from the North-Eastern Itail- 
way Co.’s siding in the Corporation depôt, by three electric 
capstans, each driven by a 40-н.р. motor wound for a 
pressure of from 460 to 500 volts, and capable of drawing 
a load of 68 tons up an incline of 150 ft., with a gradient 
of 1 in 16, at the rate of 100 ft. per minute. | 

The coal-handling plant, which is being erected by Messrs. 
Gibbons Bros., Ltd., of Dudley, is not yet in working order. 
The plant is to be worked by two motors, one fixed at the 
elevator head, and one at the end of the conveyor 
opposite to the elevator, and the storage bunker in 
connection with this plant will be 123 ft. long x 17 ft. 
wide x 12 ft. deep. TEL E 

From the foregoing particulars it will be seen that the 
authorities in York have in their possession a well equipped 
station that should in the near future prove to be a valuable 
asset to the city, and as the popularity of the undertaking i8 
still in the ascendant, it is confidently anticipated that the 
number of units generated during the year ending March 
3186, 1905, will amount to considerably over 1,000,000. 

The specially low charge made for energy for motive power 
purposes has been the means of inducing many users of 
power to go in for electric driving, and Mr. Midgley, who 
has held the office of city electrical engineer since July, 


832 


THE ELECTRICAL REVIEW. vol. 55. No. 1,408, Мотюмввв 18, 1904. 


1899, has great hopes that his efforts to increase the day- 
load; which now stands at about 600 H.P., will ere long be 
rewarded. 

In conclusion, it may be added that a renewed agitation 
has commenced with regard to the electrification and 
extension of the present tramway undertaking, which is 
owned by a private company, and it is to be hoped that 
before very long, an up-to-date electric tramway system will 
be added to the city’s possessions, 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 826.) 


Australian Telephones.—A Sydney paper quotes a dis- 
patch from Melbourne, as follows:—"' Mr: J. Hesketh, the Com- 
monwealth electrical expert, who is investigating the latest 
improvements in telephones and telegraphy in the United States, 
informed the Postmaster- General in a letter by last mail from 
Chicago tbat he expected to get to New York by {Ье end of Sep- 
tember, and to leave for England by the middle of November. 
Tenders were recently called for а telephone switchboard for the 
Hobart excbange, and the apparatus was expected to ccst some 
thousands of pounds. Mr. Hesketh, in his letter, strongly urges that 
the acceptance of tenders should be deferred, as from what he had 
seen of automatic and other modern switchboards he is satisfled 
that in comparatively few years the Hobart system would be out of 
date. The Postmaster-General has accordingly postponed the date 
for acceptance of the tenders. Some time ago it was proposed to 
install à new switchboard in the Melbourne exchange and in other 
places. This project was shelved pending a thorough investigation 
of the methods adopted in other parts of the world. From reporta 
received from Mr. Hesketh, it is expected that the improvements 
he will be able to recommend will smply compeneate for the loss 
of time in modernising the systems.” 


Buenos Ayres Telegraphs.—The Administration of 
Posts and Telegraphs of Buenos Ayres, Argentine Republic, 
announces їп a letter to the Bureau at Berne that, in accordance 
with the arrangement concluded between it and the Chilian 
Administration, the lines of the two countries have been joined at 
Uspallata, in the province of Mendoza, where a new telegraph 
station has been opened to the public. 


The Proposed Iceland Cable.—The negotiations in 
regard to the proposed cable to Iceland bave been brought to a 
close. The work will be carried out by the Great Northern Tele- 
graph Co., of Copenhagen, the cost being estimated at 2,000,000 
kronen. The company, which will receive a Government subsidy 
of 89,000 kronen per annum for a period of 20 years from the open- 
ing of the line, intends to expend a further sum of 300,000 kronen 
for the establishment of a landline from Reykiavik to the east 
coast of Iceland, where the cable from the Faroe Islanda will end. 
The new connection will be from the Shetland Islands, which 
are in telegraphic communication with Scotland, to the Faroe 
Ielands and thence to Iceland, and it is expected that the cable will 
be ready for traffic in 1906. It is intended to erect а cable station 
at Thorsbavn in the Faroe Islande, and the line will end at Lerwick, 
in the Shetland Islands. - 


Telegraphic Interruptions and Repairs :— 


CABLES, INTBRRUPTBD, REPAIRED, - 


Antivua-Bt. Kitts s P 6 ijs .. Nov. 11, 1904 .. Nov. 18 
Trinidad - Demernra (No. 1 ee oe ee eec Aug. 25, 1901 ee ee 
Trinidad-Demcrarna (No. 2) "E oe ee oe Oct. 10, 1904 ee oo 
Dominica- Martinique .. ee ee ee oc May 7, 1b? T 
St. Lucis-Martinique oe ee өө өө oe M 
Cayenne-Pinheiro ө» oe өе өө e. Aug, 18, 1909 . oe 
Reissa-Issa (Yemen)-Camaran bs ee ee Oct, 22, 1908 .. eo 
Closed { Vladivostock-Nagasaki ee oe ee Feb. 9, 1904 eo ee 
Port Arthbur-Chefu ,. EN 96 .. Маг. 9, 1304 .. КА 
Paramaribo-Cayenne .. x is s .. July 18, 1904 .. - 
Swakopmund-Mossamedes (under repair) .. Oct. 10, 1904 . ia 
Bolama-Bissao .. Ss si PA ee .. Oct. 18, 1904 .. Nov. 16 
Nassau-Jupiter Inlet .. eo ee ee es Oct. 20, 1904 oe ee 
Rhodes-Sitia om "p T os ès .. Nov. 1, 1904 .. oe 
Salonica-Lemnos es s S - . Nov. 6, 1904 .. Nov. 18 
Movambique-Majunga.. ois es ee .. Nov. 15, 1904 T 
Tarifa-Tangier .. vi ve .. Jan. 18, 1904 ee 
Santa Cruz de Tencriffe-Tejita .. Nov. 11, 1904 .. 82 


Marseilles-Barcclona .. .. Nov. 11, 1904 


Sitka- Valdes . we Nov. 11, 101. 
LANDLINES, 
Cartagena-Baranquilla bs S" ee .. Dec. 8,1900 .. ss 
Puerto.Barrios .. . July 28, 1902 - 
.. June 15, 1904 .. 


Caimanera- Santiago. s 
tia Bhamc beyond Tingyuch.. | 
Kertch-5outchoum we we 


.. Oct. 15, 19. 
. Sept. 27, 1904 ., 


Faigong. Bangkok 5% EM .. Nov. 10, 1904 Nov. 11 
Saieong- Bangkok ә s ee Nov. 15, 1904 .. €. 
tia Fao route А .. Nov. 9, 1904. Nov. 10 


Moulmein-Bangkok 


zs a .. Nov. 11, 1:04. Nov. 13 
Rome-Constantinople ,. oe ie 


oe .. Nov. 16, 1904 .. es 

Owing to last week's storms, the cables from England to France were inter - 
rupted, and the morning newspapers were able to publish only а portion of their 
usual telegrams from the Continent, 

A Reuter’s dispatch to the Standard on November 14th states 
that a severe storm of wind, rain and snow, has thrown down the 
wires throughout the Eastern States, interrupting communication 
with the South and West of the U.S.A. Many points are completely 


isolated, both as regards telegraph and telephone communication, 
and other sections can only be reached by the most circuitous routes. 
The wind was blowing at the rate of 48 miles an hour. 


The Telegraph Cable Export Trade.—No improve- 
ment is noticeable in the export trade of this country in telegraph 
cables and apparatus connected therewith, the returns for October 
last showing а total of only £69,186, bringing up the total for the 
first 10 months of the year to £696,708, as compared with 
£1,619,628 in the corresponding period of last year, and £2,658,414 
in the 10 months ending with October, 1902. 


West African Telegraphs.—The Bureau International 
des Administrations Télégraphiques notifies that the construction of 
the telegraph line on the Ivory coast, West Africa, to Baoulé, has 
been completed as far as Toumodi, and a telegraph office will be 
opened there; one has already been opened at Rodiocoli. New 
offices have also been opened to the public at Balombo, Quimbale 
and Bailundo, in Benguela, in the province of Angola. 


Wireless Telegraphy. — It is announced that the 
Government of Cuba has granted a concession to the Berlin Wire- 
less Telegraph Co. for the establishment of two stations on the 
Telefunken system. One is to be erected at Havana and the other 
on the Island of Pinas. The Cuban Government desires to make 
experiments with these stations iu order to decide whether wireless 
telegraphy should be introduced as а means of communication in 
tbat country. 

It is reported that the Canadian authorities are much interested 
in the attitude of the Imperial Government towards the national 
control of wireless telegraphy. It has been agreed tbat if Great 
Britain assumes the lead in this matter and takes over the direc- 
tion of the stations in the British Isles, Canada will do the 
same in the Dominion. | 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia.— December 25th. А notice appears im the 
Board of Trade Journal to the effect that tenders will be received 
at the office of the Deputy Postmarter- General, Perth, W. Australia, 
for the supply of the undermentioned telephone material, for ове in 
that State :—194 miles 26-pair lead-covered cable, dry-core, to 
standard specification No. 7; 5,000 paper sleeves, 3 in. long by 4 in. 
diameter; 350 yds. paper strips, 2 in. wide. General conditions, 
ppecial conditions, specifications, schedule of items and tender 
forms may be obtaived at the General Post Offices at Perth, 
Adelaide, Melbourne, Sydney, Brisbane and Hobart. 


Belfast;— November 18th. Permanent way, overhead 
elcctrical equipment, feedere, telephone and otber wires, conduite, 
steam dynamos, switchboard, three-phase plant, condensing plant, 
boilers, coal conveying plant, piping, pumps, tramcare, &c., for the 
Corporation. See "Official Notices” November 4th. 


Bolton.— November 30th. The Electricity Committce 
bas a vertical engine and two alternators for sale. Bce Official 
Notices" November 11th. 


Bromsgrove. — Engines, dynamos, booster, steam 
services, storage battery, switchboard, ring main, feeders, wiring 
lamps, &c., for the new lunatic asylum. See Official Notices” 
to-day. 


Caledonian Railway.—November 21st. Tenders are 
invited for a year's stores, including telegraph and telephone 
appliances, electric lighting material and fittings, &c. Specifica- 
tions, &c., from Mr. J. Lorimer, Btores Superintendent, Caledonian 
Railway, Charles Street, 8t. Rollox, Glasgow. 


Deptford. November 22nd. Pipework for the Town 
Hall electric lighting installation. See Official Notices" Novem- 
ber 11th. | 


Dublin, — December 5th. The D.U.T. Co. wanta 
tenders for a year's stores. See “ Official Notices " to-day. 


France.—December 1st. The Municipal Authorities of 
Paris are inviting tenders for the supply aud erection of a 60-н.р. 
steam engine and 40-kw. continuous-current dynamo in the 
Municipal School of Physics and Industrial Chemistry for lighting 
and power purposes. Particulars may be obtained from, and 
tenders are to be sent to, l'Hotel de Ville, Paris. 


Glasgow.—Thbe Tramways Committee will advertise for 
the «quipments fcr the new cars authorised to be constructed. 


Holland.—November 25th. Tenders are being invited 
by the Hague Tramways Co. for the supply of 25 electric motor 
tramcars. Tenders are to be sent to the Haagsche Tramweg Maat- 
schappij, The Hegue, whence particulars can be obtained for one 
florin. 


Johannesburg.— December 27th. Transformer pillara 
and switchgear; also two 35-ton electric overhead travelling cranes 
for the ee Council's electrical undertaking. See two “Official 
Notices ” October 28th. 
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Leith. November 26th. 30 electric double-deck cars; 


seven ditto with top covers, sprinkler car, &c., for the Corporation ; 
also tram rails, fish-plates, fish-bolts and tie-bars. See two 


“ Official Notices this week. 


Llandilo.— December 6th. Testing and calibrating the 
electricity meters installed in the town (70) for the U.D.C. 


Manehester.—November 22nd. Three electric travel- 
ling cranes for the Tramways Committee. See Official Notices 
November 11th. 


Newport (Mon.).— November 21st. Machine tools for 
the Electricity Department. Sec Official Notices" November 
lith. 


Perth.—The T.C. on Monday resolved to invite offers 
for the erection of the additional plant which would be required in 
view of the electrification of the tramways, and to apply to the 
Secretary of State for Scotland for authority to borrow £6,000 to 
meet the cost, 


Oldham.—November 25th. Two negative return feeder 
boosters with switchgear and boards, for the tramway system. See 
Official Notices November 11th. 


Roumania.—January 28tb, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for tbe electric lighting of the town. 


Salferd. — December 3rd. One feeder booster. See 
“ Official Notices " to-day. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See Official Notices October 14th. 


Swansea.— December lst. Motors and starting switches 
—12 months’ supply. See Official Notices " to-day. 


Whitby. — November 21st. 200-Kw. direct-current 
dynamo and high speed engine, also one water-tube boiler with 
chain grate stoker, for the U.D.C. See '' Official Notices " October 
2186. 


OLOSED. 


Bermondsey.—The B.C. has accepted the tender of 
Messrs. Wm. Dowell & Co. for 1,200 tons of small coal (Watson's 
washed nuts, specially prepared for chain grate stokers) at 13s. 6d. 
per ton, and the tender of Mesers. Cockerell & Co. for 1,000 tons of 
Welsh coal (Bwllfa) at £1 1s. per ton. 


Devonport.—The Admiralty has accepted the tender of 
Mr. James Crockerell, of Portemouth, for the erection of a generat- 
ing station and chimney stack at the Devonport Naval Electricity 
Works. 


G.W. Ry.—The Howard Conduit Co., Ltd., of Trafford 
Park, have received the order, through Messra. Siemens Bros., for 
the troughing required in connection with Mersrs. Kennedy and 
Jenkin's specification for the Great Western Railway electrification. 


Hammersmith.—The B.C. placed the following orders 
on Wednesday :—With Messrs. Richardsons, Westgarth & Co. for a 
third service condenser, at £1,600; with the Thermal Scorage Co, 
Ltd., for thermal storage plant (four vessels), at £2,616; with 
Meears. Robey & Co. for feed water heater, at £430. 


Limeriek.— The E. L. Committee on 3rd inst. decided to 

t the tender of Messrs. Wm. Coates & Son, Ltd., of Dublin, 

at £328, for the supply and erection of an electrically-driven pump, 

with the necessary piping, cabling, &c. The pump is for the 

purpose of supplying a reserve of cooling water for the power 
house. 


Plymouth.—The War Office has placed а contract for 
the supply of 67 of the Hart standard lighting type cells (having 
а capacity of 600 ampere-hours) required at Plymouth, with the 
Hart Accumulator Co., Ltd. 

Woolwich.—The B.C. has given a contract to Messrs. 
Kelvin & James White (£374) for instruments, &c., for the new 
Plumstead switchboard, to deal with the feeders for the Eltbam 
scheme. 


FORTHCOMING EVENTS. 


Friday, November I8th.— At 8 p.m. Junior- Institution of Engineers. Presi. 
dential address by Mr. Н, Lindley, of Frankfort-on-M., on 
** Municipal Enginecring on the Continent.” 
North-East Coast Institution of Engineers and Shipbuilders. Meeting 
at Newcastle. 
At 7.30 pm. Institution of Electrical Engineers (Manchester). Open- 
ing meeting at Grand Hotel. Chairman's address, followed by a 
smoking concert, 
Satarday, November 19th.—North-East Coast Institution of Engineers and 
Shipbuilders (Graduates), At Newcastle. Mr. R. A. Pringle on 
„The Application of Electricity to the Driving of Machinery.“ 
Institution of Electrica] Engineers (Lecds) Visit to Messrs. W. T. 
Glover's works and the L. & Y. Railway, Formby power station. 
Mondsy, November 21st.— By 9.90 train ex Euston. Junior Institution of 
Engineers. Visit to the South Staffordshire Mond Gas Co.'s 
works and the Birmingham Corporation Gas Works. 


Wednesday, November 23rd.—At 8 p.m. Faraday Society. “Recent Investi- 
gations bearing on the Theory of Electrolytic Dissociation,” by Prof. 
L. Kahlenberg: The Potential of the Hydrogen-Oxygen Cell," by 
Mr. F. J. Brislee. 
At 7.30 p.m. Institution of Electrical Engineers (Birmingham). 
Address by Dr. W. E. Bumpner, chairmen. 
At H p.m. Society of Arts. The Systematic Promotion of British 
Trade," by Mr. B. H. Morgan. 
Friday, November 25th.—At 7.20 p.m. Institution of Elcctrical Engineers 
(Manchester Students). * Electric Power in Machine Shops,“ by 
Mr. Н. C. Jenkins. 
At5p.m. Physical Bocicty. Meeting at the Royal College of Science. 
Saturday, November 26th.- -At 7.30 p.m. Glasgow Technical College Scientific 
Society. “The Electrical Drive of Large Reversing Engines work- 
ing Intermittently," by Mr. M. Georgi. 
Tuesday, November 29th.—At 7.30 p.m. Institution of Electrical Fnyineers 
(Manchester), ‘Compensated Alternating Current Generators,“ 
by Mr. Miles Walker, 


NOTES. 


Action against the Glow Lamp Syndicate.—The 
Vienna firm of Watt & Oo. has instituted legal proceedings, in 
order to secure a declaration of invalidity in regard to the agree- 
ment which binds the constituents of the International Incandes · 
cent Lamp Syndicate, which carries on business as a German com- 
pany domiciled in Berlin. The firm base their case on the state- 
ment that it bas come to their knowledge that they have been mis- 


. led iu one of the most important points in the agreement, as a 


secret agreement existed between the Siemens & Haleke Co. and 
the Allgemeine Co., whereby the latter was given special privileges 
in respect of the allotted production. In consequence of this the 
syndicate agreement is being attacked as invalid, partly on account 
of the alleged misleading, and partly owing to the operation of the 
Austrian coalition law. It appears, from the second clause of the 
syndicate agreement, that members are entitled to enter into an 
arrangement among themselves in regard to deliveries of less than 
the total of their respective allotments. During the negotiations 
preceding the actual foundation of the syndicate, the Siemens and 
Halske Co. claimed an equal allotment to that demanded by the 
Allgemeine Co.; but, as the former’s plant could only be developed 
gradually, the company traneferred to others, including the Allge- 
meine Co., the transitive lamp deliveries which it was unable to 
fulfil. This situation of affairs gave rise to the preparation of the 
before-mentioned second clause. The official transfer from the 
lamp company to the Siemens & Halske Co. took place about half 
a year after the formation of the syndicate, and the Vienna firm 
supports its action on this ground. 


South African Notes (from our Durban correspondent). 
— Cape Town (Cape Colony).—Mesers. Nuttall & Co., of Cape Town, 
have applied to the Oorporation for electric power for driving the 
machinery at their quarry, and agree to keep the plant working all 
day in three shifts, provided charges are made to suit them. The 
Committee recommends that energy be supplied at 4d. per unit, 
“ flat rate," on condition that a minimum monthly total of 4,300 
units is consumed, and all future consumers are to participate 

similarly. 

Port Elizabeth (Cape Colony).—The report of the acting Cape 
Government electrician on the proposed Port Elizabeth electric 
lighting scheme is just issued. He considers that 220— 
440 volts supply is best adapted to the needs of the case. 
He comments on the adoption of Lancashire. boilers, which, 
being 30 ft. long, will increase their landed cost on account 
of the freight. He considers the Parsons steam turbine a risky 
experiment, and suggests local difficulties in effecting repairs. He 
further considers the 400 kw. sete as small, and the drawing-in of 
cables in conduits an unnecessary refinement. 

Durban (Natal).—Notice is given in the Gazette of an application 
by Cecil Francis Parr, of No. 4, Bartholomew Lane, London, for 
leave to introduce a Bill into the next session of Parliament to 
authorise him to construct, lay down, and thereafter work, either 
by electricity or other power, a tramway connecting on the south 
bank of the river Umgeni, with the tramways of the Corporation of 
the borough of Durban, thence across the bridge to be erected across 
the river Umgeni, and along the Government and private roads to 
Prospect Hall. The Bill will also ask for authority to supply elec- 
tric light or electric power to residents in the districts concerned, 
and to acquire, by compulsory purchase if need bs, such lands as 
may be necessary for the construction of the tramway.- 

East London (Cape Colony).—The Municipality is advertising a 
roposed Bill, giving it power to borrow the sum of £350,000 
or municipal improvements, of which £1,250 is provided for tram- 
way extension in St. George’s Road, and £3,325 for extension at 

North End. Also the sum of £1,500 for electric light extension in 
Quigney, and £1,500 for Arcadia. 


The Stalybridge, Mossley, Hyde and Dukinfield 
Joint Electricity and Tramways Scheme.—In connection with 
the illustrated description of the above scheme which appeared in 
our last week's issue, we “ unwittingly " omitted to mention Messrs. 
Witting, Eborall & Co., who, as contractors for the whole of the 
switchgear, and the sub-station plante, with the exception of the 
batteries, may justly claim to have carried out а most important and 
interesting section of the undertaking. In this class of work, the 
firm in question has been very successful, as may be judged from the 
many illustrated descriptions of polyphase plant appearing from 
time to time in the pages of the ELECTRICAL Review. We are 
also asked to add that the auxiliary surface condensing plant 
supplied by the Bir Hiram Maxim Co. was made by the Mirrlees 
Watson Oo., Ltd., who were sub-contractors for this work. 
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Peat Fuel in Ireland.— From the 7rish Builder and 
Engineer, we note that there is a peat fuel factory at Monasterevan, 
County Kildare. Peat litter is made from the upper drier portions 
of the peat land, and from the lower parts a peat fuel block is being 
made. We have no particulars of the method of manufacture or 
drying, but a sample block, which measures 6 in. x 33 in. x 2 in., 
ishard, heavy, and dry, and we should say fully as dense as coal. 
As there is no sulphur, and very little ash, the calorific capacity 
should be high for this dry material. We believe no claims are 
made for anything mysterious in the manufacture, which has been 
put on foot by private endeavour. There is an enormous tonnage 
of peat in Ireland, and it should be possible to garner this 
and turn it into good fuel by. sound mechanical methods. At 
Monasterevan there is no handling of the peat, the process is 
mechanical except the first cuttings. A steady supply of fuel of 
the kind seen by us, ought to enable local industry to 
obtain a firm footing, for there are millions of tons of 
potential fuel all over Ireland. It is unfortunate tbat in 
too many cases, impcssible and extravagant claims have been 
made for peat fuel production, and even electricity has been 
dragged in to support one process. No such claims are made for tbe 
peat fuel at Monasterevan, where a mcdest, but sound, industry 
seems to have been fairly started. With water carriage it ought to 
be possible to sell this peat in England at less cost than Welsh 
anthracite. In Ireland it should be an excellent fuel for gas pro- 
ducers. It is tough and resilient, and perfectly clean to bandle, and 
should stand carriage well, without the formation of small or dust. 
Indeed, it is almost like hardwood in this respect. 


The Electrieal Standardising, Testing and Training 
Institution.— Prof. C. A. Carus- Wilson, M. A., M. I. E. E., was to 
commence a special course of lectures to tbe senior students of the 
above Institution yesterday, November 17th, upon Direct-Current 
Motor Construction." 


Trade Secrets.—A case which was heard in the Vaca- 
tion Court recently is calculated to turn the attention of every 
employer to the question whether he can prevent his workmen dis- 
closing trade secrets. In the case in question, the correspondence 
clerk of Messrs. Gamage, having left their service, entered into the 
employment of another gentleman in a similar line of business, to 
whom he proceeded to disclose lista of customers, with a vicw to 
their being canvassed. The new employer, upon finding out the 
true facts dismissed this servant, and Messre. Gamage obtained an 
injunction to restrain him from making any surreptitious use of 
information acquired while in their employment. A number of 
cases have established that where а relation exists between two 
parties which involves tbe performance of certain duties by ore of 
them, and the payment of reward to him by the other, the law will 
imply, or tbe Court may iufer a promise by each party to do what 
is to be done by him. It follows from this that the Court, in inter- 
preting а contract of service will look not only at the actual terms 
of the agreement but at what is implied therein. Thua it is gene- 
rally understood that if a man undertakes to work for another he 
will devote his whole time апа energy, not to the furtherance of his 
own interests, but for the benefit of bis employer. Tbe law will 
apparently interpret every contract of cervice in accordance with 
this doctrinae. Bat it goes further, and will restrain a servant who 
has been discharged, or hose term bas otherwise come to an end, 
from taking advantage of information which he may have unlaw- 
fully acquired in the time when his whole energies should have been 
devoted to his master. These are the principles which guided the 
Court in the case under revicw, and they would apply with equal 
force to every kind of employer and workman. For instance, sup- 
pose a man employed by a supply company were to leave their ser- 
vice. If he subsequently entered the service of a rival corporation 
and made use of information acquired by him in bis former service, 
and in doing so injured the first company, they might obtain an 
injanction to restrain him. = 


I. E. E. (Dublin Section).—The opening meeting of the 
session was held the 10th inst. when the opening address, which we 
abstract in this issue, was given by Mr. Mark Ruddle, city electrical 
engincer, chairman of the section. Prof. Thrift, Mesars. Sheardown, 
©. J. Cummins, E. A. Aston, and W. Tatlow, hon. secretary, in 
criticising tbe address, were unanimous in regard to the need of 
more suitable primary and secondary education for those intended 
for the profession. 


Northampton Institute. —Lord Reay will deliver the 
prizes at the Northampton Institute for the session 1903-4, on 
Friday, December 9th. The prize delivery will be followed by a 
conversazione, which will be continued on Saturday, December 10th. 


Electrical Contractors and Corporation Employés.— 
Some correspondence has recently passed between the West Hartle- 
pool electrical engineering and contracting firms, and the Corpora- 
tion respecting the action of certain employés of the Corporation 
electrical department who have been working for the Corporation 
during the day, but have been doing electric wiring work for 
private consumers at night, making their own charges for the same. 
This the contractors protest against, saying that the work should 
have been left to them. The Town Clerk replied that it was not the 
practice of Corporation employés to do this, and that the only work 
80 done had been carried out at the request of customers to connect 
up short lengths of wire to meters. The Corporation agrees that it 
is not desirable that their workmen should, “except in any such 
small matters," undertake the work of wiring. We understand 
that this reply is not considered satisfactory by the electrical firms, 
and the matter has been referred to Mr. Tweedy Smith, the hon, 
solicitor of the National Association of Electrical Contractors. 


The Bastian Mercury Vapour Lamp.— Of the several 
problems which confront the electrical engineer of to-day, probably 
tbat of providing a commercially reliable electric lamp for side- 
street lighting is the most pressing. Both electrical and gas engi- 
neers are engaged in solving the mattcr, the latter superseding, in 
some cases, the dingy naked gas flame by incandescent lights, which, 
however, in exposed positions, сап hardly be classed as reliable. For 
the former, the Bastian Lamp Co. are now pushing the claims of 
their mercury vapour lamp, which appears to be one of the most 
promising means of illuminating side streets. We have recently 
had an opportunity of inspecting some 24 of thesc lamps, which are 
being supplied to the Midland IN il way Co. for use in their Bradford 
goods yard. The earlier form of this lamp was described in the 
EvrecrgicaL Review of April 1st last; the present type is suit- 
able for burning on 220 volte, and is provided with a zig-zag 
mercury tube in place of the carlier straight type The lamps 
are rated at 140 c.r. (70 to 80 watts), aud are guaranteed for three 
months. Similar lamps have ben successfully tried in the 
Bt. Pancras streets, when they ran some 2,500 hours, and were taken 
down unimpaired, the standards used having been provided for an 
arc lighting scheme. The lamps are compactly buiit, and specially 
adapted for fixing ia existing standards. The portion of the lamp 
which will eventually require renewing, ie., the mercury tube, can 
be replaced in & matter of minutes, and if eimplicity combined with 
the well-known efficiency of the mercury vapour lamp, in а practical 
form, is any index of the suitability of a lamp for street lighting, we 
believe that Messrs. Bastian can claim a premier positicn for their 
latest production. 


Comparative Cost of Water Power.—The cost of 
water power development in France, according to Prof. Janet, varies 
from $21.40 per horse-power to $150 per horge-power, depending on 
the head to be dealt witb, the lowest expenditure being upon a fall 
of 140 metres in Haute-Savoie, the horse- power being calculated at 
the turbine shaft. At Geneva, for the first group of turbines erected, 
of 840 н.р., and for the river works then completed, the capital cost 
amounted to $300 per effective horse-power. The groups of 
turbines subsequently erected cost but 595 per horse-power, and the 
completed works would cost but $135 per borse- power. At the 
chlorate works at Valorbe, the capital expenditure upon the 
development of 3,000 н р. amounted to only 319.45 per horse-power. 
At Niagara, the rates charged to ordinary consumers by the 
Cataract Power and Conduit Co. varied from 2 cents per unit for 
1,000 unite per month ог lets to 0.64 cent per unit for 80,000 to 
200,000 unite per month. The cost of energy for power purposes 
from water-power stations in France and Switzerland varied from 
2.1 cents per unit for small powers to 1.24 cents per unit for large 
powers.— Franxlin Institute Journal, 


Alternating Currents of High Frequency. — Mr. 
Ernest Rubmer, of Berlin, describes in the Mechaniker a new and 
very simple process for the production of currents of high frequency. 
Following are some details as given by the German inventor: The 
new machine for giving high frequency currents consists essentially 
of a circular steel plate resting on two supports (or even of a brass 
plate covered over with steel bande), as well as of an electro-magnet 
arranged radially in connection with the plate, and placed as near 
this latter as possible. The steel disk can take a rapid rotary 
movement under the action of an electric motor. When this device 
is to be employed, the disk is first made to turn completely and very 
slowly, but only once. The periphery of the disk in question is 
thus polarised, under the influence of the electro-magnet, which 
has been fed during this time with alternating currents of a usual 
frequency. The same as in the case of the Poulsen telegraphone, 
the magnetic impressions remain on {һе steel surface, and thus 
there are produced very simply, on the periphery of the disk, a 
series of positive and negative poles which succeed one another in 
a quantity which could not be realised by the hand, even in placing 
several very small electro-maguets beside one another. Once the 
disk has thus developed a magnet field containing a lerge number 
of poles very near one another, there can be drawn from the bobbin 
of tbe above electro-magnet, in submitting the steel disk to a rapid 
rotary movement, alternating currents of а very high frequency. 
By suitably constructing the electro-magnet, frequencies up to 
50,000 per second can be obtained. "This device constitutes a v 
interesting and practical application of the principle of the tele- 
grapbone. 


The Bleaching of Flour by Electro-chemical 
Treatment.—J. ЇЧ. Aslop has described a process for treating flour, 
in revolving cylinders through which ozonised air is passed under 
pressure, the effect being an increase of 12 per cent. in the amount 
of proteid present. The following analyses are given of & sample 


before and after treatment :— e 
Be fore. After. 
Water "T PN T 9:84 10:13 
Starch, &c. Ре 7411 62 24 
Proteids, &c.  ... 9855 .. 14 99 26 71 
Ash EN d Vei зз 0'14 030 
Fat ae E wi Ps 062 0:62 


Egyptian Electrical Trade.— It is announced that the 
British Engineering Со., of Egypt, Ltd., has been formed in 
Alexandria and Cairo, which should result in important electrical 
orders coming to tbis country, from that part of the world. The 
new company is а combination of а number of different British 
companies engaged in electrical manufacturing. It will act as 
agent for the following firms:—Dick, Kerr & Co., Ltd., Callender's 
Oable and Construction Co., Babcock & Wilcox, Gwynnes, Ltd., and 
Jas. Gibb & Co., Ltd. 
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The Resistivity of Milk.—As the experiments that 
have hitherto been made upon the electrical resistance of milk 
have not been carried out at & uniform temperature, the reaults 
are not altogether concordant ; and, therefore, Herr F. Petersen has 
investigated the matter afresh, reporting the conclusions of his 
research in the journal Die Landwirischaftlichen Versuchs- Stationen 
(1904, 1х., 259). Apart from its composition, the resistivity of 
normal fresh milk is а tunction of the temperature at which it is 
examined, falling as the temperature rises, and vice versd. The 
average value for milk from individual animals varies from 186 to 
304 ohms at 15° C. The resistivity is affected by certain 
peculiarities in the animal giving the milk, which are not to be 
explained by the age or the period of lactation. Nevertheless, in 
old milch cows the resistivity diminishes very much during the last 
months of the lactiferous pericd. The resistivity of the colostrum 
of the first few days after calving is much below the normal; it 
then increases somewhat rapidly to the tenth or twelfth day, and 
finally falls again to the normal. The first milk drawn from a cow 
bas always the smallest resistance, the resistivity increasing as the 
udder is emptied. The milk changes in composition by long 
standing in the udder, and this lowers its resistivity. Provided it 
does not turn sour, or alter in any other way, fresh milk does not 
change in resistivity on keeping. No difference is to be found iu 
resistivity between the milk of grass-fed and stall-fed cows. No 
characteristic difference is to be found between the milks of cows 
ofdifferent breeds. Mixed milk varies in resistivity from 204 to 


255 ohms at 15" О. An addition of water raises the resistivity of 


milk, but not to a sufficient extent to enable a small addition to be 
detected with certainty: Still, in doubtful cases, a determination 
of the resistivity may be useful in deciding whether water bas been 
added. There is no direct relationship between the resistivity of 
milk and its "acidity " as measured with phenolphthalein. There 
is no direct relationship between the resistivity and the 
specific gravity or the total solide; but there is а certain 
proportionality between the resistivity and tbe amount cf 
ash. The serum obtained by filtering milk through a porous 
earthenware filter contains all the constituents which render it a 
conductor of electricity; but when the salts are removed from milk, 
its conductivity almost entirely disappears. It is clearly the salts 
which confer conductivity upon milk, the most important 
substances being the chlorides, and then the phospbatcs and 
sulphates. 


Electrolytic Deposition of Zinc on Iron.—Mons. J. 
Meurant, of Arlon, in Belgium, has taken out a German patent for 
an electrolytic process of "galvanising," the essential feature of 
which is that the bath contains a certain quantity of gum arabic in 
a state of solution. The liquid is prepared by mixing a solution of 
1:5 kilos of sodium carbonate in 10 litres of water with 5 kilos of a 
50 per cent. solution of zinc chloride. A second liquid is made up by 
dissolving 3 kilos of ammonium chloride in 20 litres of boiling 
` water, and adding to it 6 ki'os of gum arabic. The two liquids are 
next mized together, boiled for a short time, diluted till they make 
100 litres, and finally filtered, It is claimed on behalf of the gum 
arabic that it allows a very low voltage to be used in the galvanis- 
ing process, а P.D. of 0:25 to 0775 volt being sufficient. The 
deposit is also said to be very adhesive, во that the metal can be 
bent or drilled without causing it to chip off. 


Electrolysis of Chlorides in Presence of Fiuorides. 
—As mentioned in the ЕЁткствїслг, Review for September 16th 
last, Siemens & Halske have taken out a patent for a process of 
producing chlorates from chlorides by electrolysis in presence of 
fluorides, which are stated to increase the yield. F. Firster and 
E. Mii ler have now investigated this process in order to see in what 
way the fluorides act. They find that in this particular case the 
fluorine compounds act in quite a different manner from that which 
has been observed by Skirrow and by Müller, increasing the yield 
of chlorate simply by the acid reaction they confer upon the electrc- 
lyte. A slight acidification of a chloride solution, by addition of a 
little acid, a bicarbonate, a bichromate, &c, encourages tke 
secondary formation of chlorate, decreases the amount of hypo- 
chlorite, and reduces the anodic liberation of oxygen. Small 
quantities of fluorides increase the yield of periodate from iodate, 
and of persulphate from sulphate during electrolysis; but the reason 
here is, according to Miiller, that they raise the anodic potential of 
the platinum electrode. 


Electrolytic Separation of Metals that Decompose 
Water from their Solutions.—As a result of some recent expe- 
riments, A. Siemens has found that magnesium can be deposited, 
together with nickel, from an aqueous solution. The concentration 
of the magnesium salt muet be high, or the two metals will be sepa- 

Cobalt can be used in place of the nickel. Aluminium and 
the alkaline earth metals cannot be deposited from aquecus solu- 
tions, together with heavy metals. Alkali metals, however, can be 
deposited in small quantities, together with nickel and tin. The 
products are not alloys of definite composition, but solid solutions 
of the light metal in the heavy one. With the exception of mag- 
nesium, aluminium, and beryllium (glucinum), the alkali and alka- 
line earth metals can be won by electrolysis of their salts when dis- 
solved in acetone. Nickel magnesium sulphate does not yield any 
complex ions in aqueous solution. 


Fatal Accident.—On Saturday night, whilst some work- 
men at the Pigeon House electric power station, Dublin, were raising 
a heavy fiy-wheel by a crane to a top floor, they lost control of the 
crane handle, and the handle whirling round, struck one of them, 
John Hanley, in the stomach and hurled him to the basement, a 
distance of 25 ft., with fatal results. 


Royal Society.— Among the papers down for reading 
yesterday were the following:—'' Theory of Amphoteric Electro- 
lytes.” Part II. By Prof. J. Walker, F.R.B.; The Electrical 
Conductivity and other Properties of Sodium Hydroxide in Aqueous 
Bolution, as elucidating the Mechanism of Conduction," by W. R. 
Bousfield, K.C., M.P., and Dr. T. Martin Lowry. Communicated 
by Prof. Н. E. Armstrong, F. R. B. 


Technical Classes, — At the Paddington Technical 
Inetitute (London County Council), Saltram Crescent. W., classes 
are held in mechanical engineering, electrical engineering, mathe- 
matics and mechanics, physics, chemistry, mechanical drawing, &c. 
to which trade “apprentices” and “improvers” and others who 
are engaged in bandicrafts as learners, are admitted free throvgh- 
out, if they are under 21 years of age. The general fee to 
otbers is 10s. for the session of about eight months. This fee 
covers admission to as шару classes as the applicant elects to join 
on entering. 


Awards for Papers.—Among the prizes awarded by the 
Royal Scottish Society of Arte, Edinburgh, for communications 
read or reported on during the session of 1903-4 is а Keith prize to 
Basil A. Pilkington, for his paper on An Apparatus for Maintain 
ing Exact Temperatures Autcmatically by Electric Means"; а 
Hepburn prize to A. J. Pressland, M. A., F. R. S. E., for his paper on 
“The School Training of the Future Engineer”; and a Hepburn 
prize to Charles Norman Kemp for his paper on Interrupters for 
Induction Coile, with Special Reference to the Recent Develop- 
mente in Connection with Electrolytic Interruptore" ; to Arthur W. 
Wynne, Asscc.M.Inst.C.E., for his paper on “Steam Turbine 
Machinerv,” a Macdougall-Brisbane complimentary medal ; and to 
William Finlay, for bis paper on “А Practical Description and 
Demonstration of the Pearson Fire Alarm,” a Macdougall-Brisbane 
complimentary medal. 


Appointments Vacant.— Chief engineer and manager 
for Leigh electricity undertaking (£250) ; turbine driver for Lough- 
Lorough (308.) ; shift engineer for Battersea (£104). 


Photometrical Demonstration.—A demonstration of 
the latest forms of electrical and gas lighting apparatus, and a series 
of tests of the same, will be, held at the Westminster Electrical 
Testing Laboratory from November 17th to December 19th. All 
wbo are interested will be supplied with tickets to visit the 
laboratory on application to Mr. L. W. Wild, chief electrician, at 
York Mansion, York Street, Westminster. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and ratlway officials, to keep readers of the 
ELEoTRICAL REVIEW posted as to their movements.) 


Central Station Engineers.— Mr. G. F. BOOKER, of 
the Mains Department at Croydon, was on Saturday last prc- 
tented by Mr, A. C. Cramb, on behalf of the staff, with a set of 


technical books, on the occasion of his leaving Croydon to take up 


duties as assistant mains euperintendent under the St. Pancras 
Borough Council. 

On Friday, the 11th inst, at the Newton Abbot electricity 
works, a presentation was made to Mr. P. DaxiAx, who has resigned 
his appointment aa chief assistant engineer. The presentation of 
an inscribed silver cigarette case was made by the resident 
engineer and шап: ger, Mr. F. C. Pay, on behalf of the staff and 
employ és of the works. 

Mr. W. H. ALLEN has received an appointment as engineer and 
marager at the Loughborough electricity works, at £120 per 
annum. Mr. G. H. SAuNDERS has been appointed chief assistant 
at £100. l 

Pontypridd Electrical and Tramways Committee has appointed 
Mr. J. E. TEASDALE (chief assistant and deputy to Mr. Arthur 
Ellis, electric light and tramways engineer at Cardiff) as resident 
electrical engineer, at a yearly salary cf £300. 

Mr. G. Gorponw Epn has resigned his position as shift engineer at 
the Tunbridge Wells Corporation electricity works. 

Ont of 96 applicants, Mr. СнАвгкв В. WooLLEY, of Brighton, has 
а appointed junior assistant at the Crewe Corporation electricity 
works. | 


Tramway Officials.—P«mbeiton. U. D. C. has resolved 
to pay £287 to tbe electrical engineer, Mr. T. PARTINGTON, for extra 
services in respect to the tramways. 

On Tuesday last week Mr. E. G. Love, superintendent of maine 
and overhead tramway equipment at Halifax, was the recipient 
of & marble clock from the staff and employés of the works, as 
a mark of their esteem, on the occasion of his marriage. Mr. 
uA M. Rogerson, borough electrical engineer, made the presenta- 
tion. 

A complimentary dinner was given to Mr. James DALRYMPLE 
in the Grosvenor Restaurant, Glasgow, on Monday evening, on the 
occasion of his appointment as general manager of the Corporation 
tramways. 

The officials of the Haddersfield Municipal Tramways Depart- 
ment have presented a smoking cabinet to Mr. О. WoMEBSLEY, who 
is leaving for Kilmarnock. 

Two officials of the Glasgow Corporation Tramways have been 
offered, and have accepted, appointments under their old chief, Mr. 
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John Young, in London. They are Mr. James B. McKinnon, head 
of the time-table department, who has accepted an important 
secretarial position; and Mr. A. AaNEw, chief motor instructor at 
Coplawhill depót, who has been appointed to the electrical engineer- 
ing staff of the Metropolitan Railways. 


General.—The Committee of Chemical Arts of the 
French Société d'Eacouragement of National Industry has decided 
to award the grand Lavoisier medal to M. Нивооглт, the learned 
engineer of the French Electro-Metallurgical Society. М. Héroult 
has earned a reputation for his scientific labours in connection, 
among other matters, with the metallurgy of aluminium and the 
electric furnace, and it is said that, in his experiments, he has been 
ably assisted by the French Electro-Metallargical Society. The award 
of the Lavoisier medal is made every seven years by the Société 
d'Encouragement to the French or foreign author whose works have 
exercised the greatest influence upon French industry in the domain 
of chemical a*t3 in the preceding six years. The most resent dis- 
tinctions in this respect were conferred upon Oamond, in 1897; 
Solvay, in 1891; and Michel Perret, in 1885. 

Indian Engineering says that Mr. SHannon recently arrived in 
Mussoorie to take Mr. Billinghurst's place as electrical adviser to 
the Mussoorie municipality, the latter having gone to Kashmir to 
draw up an electrical scheme there. 

Mr. Ror EBT Носнез, B. A., who has been for the past two years 
in the New York office of the Times, has been appointed editor of 
the Aarconigram, which is to be in future issued as a popular 
‘scientific monthly magazine in New York City. Mr. Hughes 
spent some years in London on the staff of the Encyclopedia 
Britannica." 

Mr. C. OnME Bastian writes to us as follows:—'' It has come to 
my knowledge that & rumour has gained considerable currency, to 
theeffectthat Ihaveterminated my connection with the Bastian Meter 
Co., Ltd., and I shall esteem it a great favour if you will grant 
me space in your columns to give this rumour an emphatic denial, 
as it is calculated to do me and my business serious damage. As 
a matter of fact, I and my relatives have considerably increased 
our holdings in the company during the last few months, and 
although I have nominally resigned the managing directorship, 
nevertheless, I take precisely the same active interest in the manage- 
ment as heretofore.” 

Messrs. Norman A. THoxPsoN and J. Gorpon WILSON, 
A. M. I. E E, have just started ив consulting electrical engineers, 
under the style of Thompson & Wilson, at 22, North Bridge Street, 
Edinburgh. We understand that Mr. Thompson, in his recent 
employment, served the Clyde Valley Electrical Power Co. as 
manager and resident engineer, whilst Mr. J. G. Wilson was for 
several years head electrical designer to Messrs. Siemens Bros. 

We learn that Mr. W. B. Essox, M. Inst. C. E., M. I. E. E., late chief 
engineer and manager to Messrs. Johnson & Phillips, has com- 
menced practice as consulting engineer and electrical expert at 
1, Victoria Street, Westminster, S. W. Mr. Esson has beld the post 
of chief engineer and manager to leading electrical engineering 
firms for 20 years, and has accumulated experience of exceptional 
value during that period ; he is so well known to all branches of the 
profession that he needs no introduction, and we hope, as we 
believe, that having so well deserved success, he will command it. 

Prof. Henry Apbams, M. Inst. C. E., has recently retired from the 
City of London College, where for 35 years he has been head of the 
engineering department; he is, however, still continuing his 
practice as a consulting engineer at 60, Queen Victoria Street, E.C., 
where he has had oflices for the last 25 yeare. 


NEW COMPANIES REGISTERED. 


British Electric Equipment Co., Ltd. (82,542).—This com- 
pany was registered on November lith, with a capital of £40,000 in £1 ehares, 
to adopt an agreement with H. О, Nicholson, relating to the acquisition by the 
company of the business now carried on as the “ British Electric Equipment 
Co.," to build, construct, purchase, lease or otherwise acquire railways, eleo- 
trical and other tramways, telegraphs, telephones and other public works and 
conveniences in Englaud or elsewhere, and to carry on the business of en- 
gineers, electricians, suppliers of electricity, rolling stock manufacturers, makers 
of cables, wires, lines, accumulators, and lamps, «се. The first subscribers 
(each with one share) are:— V. R. Nicholson, 18, Beverley Road, Colchester, en- 
gineer; H. G. Nicholson, Savoy Court, W. C., electrical engineer; T. Hawkins, 
Upleadon, Upton Road, Watford, engineer; L. H. Rosenheim, 2. Lime Street 
Square, E.. C., merchant: W. E. Sammes, 11, Queen Victoria Street, E.C., secre- 
tary; J. R. C. Bmith, 87, Walbrook, E. C., solicitor; and T. H. Holt, 5, Essex 
Court, 'l'emple, W. C., shipbroker. No initial public issue. The first directors 
are Н. G. Nicholson and V. R. Nicholson; qualification, £100; remuneration 
of chairman £50 per annum; of others £25 each per annum, Registered office, 
11, Queen Victoria Street, Е.С. 


Hastings and District Electrie Tramways Co., Ltd. (82,521). 
— This company was registered on November Sth, with a capital of 4500, 000 
in £5 shares (50,000 preference), to adopt agreements (1) with M. 8. Myers and 
C. Mendel, (2) with the Hastings ''ramways Co., and (3) with Dick, Kerr & Co., 


Ltd., to construct, purchase, lease, or otherwise acquire light or other railways: 


and tramways in Hastings or Bexhill or elsewhere, to obtain any orders or Acts 
of Parliament in connection with the same, and to carry on the business of 
tramways and railway proprietors and workers, electricians, mechanical engi- 
neers, contractors for public and other works, &. The first subscribers are :— 
E. C. Mérgan, 20, Sussex Mansions, S. W., retired merchant, 100 preference 
shares; С. Kitchin, 81, Avenue Road, N.W., Member Stock Exchange, 100 
preference shares; J. Williamson, 3, Palace Houses, W., Member Stock 
Exchange, 100 preference shares; C. Mendel, 275, Throgmorton Street, H. C., 
stockbroker, 100 preference shares; M. 8. Myers, 275, Throgmorton Street, 
E. C., stockbroker, 160 preference shares; F. Goetz, 41, Park Lane, W., gentle- 
man, 20 preference shares; and H. Strauss, St. Kilda, Goldhurst Terrace, N. W., 
gentleman, 20 preference shares. Minimum cash subscription, 6 per cent, of 
the shares offered to the public. The number of directors is not to be less than 
three nor more than five; the subscribers are to appoint the first ; qualification, 
£600; remuneration, £2,000 divisible up to December 31st, 1905; afterwards 
£1,000 per annum and a share in the profits, divisible. : 


Electric Power Development Co., Ltd. (82,504).—This com- 
pany was registered on November ВЕ, with а capital of £25,000 in £100 shares, 
to carry on the business of suppliers of electrical power, proprietors of electric 
light, telephone, telegraphic and other works, generators, storers, and trans- 
mitters of electricity for all purposes, mechanical and electrical engineers, 
manufacturers of rolling stock, &c. The first subscribers (each with one аһаге) 
are :—Е, Priestman, 2, Princes Buildings, Newcastle-on-Tyne, colliery owner, 
J. H. Armstrong, St. Nicholas Chambers, Newcastle-on-Tyne, chartered 
accountant ; B. Price, Oakland, Bromley Park, Kent, engineer; A. Н. Finch, 2, 
Wardle Terrace, Newcastle-on-Tyne, engineer: J. Н. B. Noble, Manor House, 
Newcaatle-on-Tyne, barrister; G. B. Richardson, 1, Lambton Road, Newcastle- 
on-Tyne, shipbuilder ; and Lord Armstrong, of Bamburgh and Cragside. Mini- 
mum cash subscription 5 per cent. of the shares offered to the public. Phe 
subscribers are to appoint the first directors; qualification, £600. Registered 
Office, 574, Old Broad Street, Е.С. 


Crawshay-Williams, Ltd. (82,486). — This company was 
registered on November 7th, with а capital of £6,000 in £5 shares, to carry on 
the business of motor-car, vehicle, and cycle manufacturers, electricians, engi- 
neers, suppliers of electricity, &c. The first subscribers (each with one share) 
are:—A. J. Williams, Coedymwstwr, Bridgend, barrister; L. Crawshay- 
Williams, Coedymwstwr, Bridgend, engineer; M. Williams, 89, Victoria Street, 
S. W., consulting engineer; А. G. Morrish, 48, Gresham Street, E. O., chartered 
accountant; W. Buckton, 27, Ladbroke Square, W., retired engineer; С. B. 
Williams, 5, Kensington Mansions, 8.W., consulting engineer; and C. С. 
Hatherley, Cross Oak Road, Berkhampstead, engineer. No initial public issue. 
The first directors аге W. J. Williams, L. Crawshay- Williams and M. Williams: 
qualification, £100; remuneration, £50 each per annum. Registered office, 48, 
Gresham Street, Е.С. . 


— — MS 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


White, Jacoby & Co., Ltd. (52,494).—This company's annual 
return was filed on September 19th, when 8,207 shares had been taken up out 
of a nominal capital of 44, 000 in £1 shares. £1 per share has been called up 
and paid on 850. 2,857 are considered as fully paid. Mortgages and charges : 
£1,600. 


Halifax and Bermudas Cable Co., Ltd. (28,972).—This com- 
pany's annual return was filed on October 13th, when the entire capital of 
£50,000 in 10,000 shares of £5 each, had been taken up. All the shares are con- 
sidered as fully paid. Mortgages and charges: 451, 700. 


W. H. Allen, Son & Co., Ltd. (66,440).—This company's annual 
return was filed on October 5th, when 151,100 shares had been taken up out 
of a nominal capital of £200.000 in £1 shares. £1 per share has been called 
upon 1,100, and £1,100 has been received. 150,000 shares are considered as 
fully paid. Mortgages and charges : £58,000. 


Ackroyd & Best, Ltd. (54,600).—1ssue on October 12th of 
£1,000 debentures, part of series created March 8rd, 1904, to secure £15,000, 
charged on the company’s undertaking and property, present and fature, 
including uncalled capital. Trustees: C. T, Naylor, Dean House, kilmeston, 
Alresford, Hants; and J. P. Humble, Threelands, Birkenshaw, Yorks. Previously 
issued of same series: £3,850, 


Dick, Kerr & Co., Ltd. (63,407).— his company’s annual 
return was tiled on October 18th, when 61,000 preference and 62,000 ordinary 
shares had been taken up out of а nominal capital of £650,000 in 70,000 prefer- 
ence and 60,000 ordinary shares of £5 cach, £5 per share has been called up on 
58,000 prefcrence, and £265,060 has been received, £800,000 is considered as 
paid on 8,000 preference and 52,000 ordinary. Debenture stock: 4310, (CO. 


Malaga Electricity Co., Ltd. (48,076).—This company’s annual 
return was filed on Eeptember 15th, when the entire capital of £57,000 in 10,000 
ordinary shares of £5 each, and 7,080 deferred shares of £1 each, had been 
taken up. 450, 000 has been received in respect of the ordinary shares, and the 
deferred are considered as fully paid. Mortgages and charges: £44,738, 


Bastian Meter Co-, Ltd. (53,304). — Issue on October 20th of 
£2,500 debentures, part of series created April 21st, 1904, to secure £5,000, 
charged on the company’s undertaking and property, present and futare, includ- 
ing uncalled capital, subject to outstanding first mortgage debentures. No 
trustees. No previous issue of same series. 


Electric Law Press, Ltd. (72,435). —Іввие on October 6th of 
£140 firs& mortgage debentures, part of series created by resolutions of June 
28rd and September 80th, 1908, to secure £500, charged on the company's 
undertaking and property, including uncalled capital. No trustees. Pre- 
viously issued of same series: £100. : 


British Electric Traction Co., Ltd. (49,855).—This company's 
annual return was filed on September 15th, when 133,301 ordinary, and 156,487 
preference shares had been taken up out of a nominal capital of £4,000,000 in 
200,000 ordinary, and 200,000 preference shares of £10 each. £10 per share has 
been called up on 117,926 ordinary, and 187,500 preference shares, resulting in 
the receipt of 42,654,246, in addition to £1 10s. paid on three forfeited shares. 
£313,120 is considered as paid on 15,875 ordinary, and 15,987 preference shares. 
Mortgages and charges: £1,527,830. 


British Continental Electricity Co., Ltd. (57,088).— This 
company's annual return was filed on November 4th, when 1,000 preference, and 
906 ordinary shares had been taken up out of a nominal capital of £20,000 in 
1,000 preference, and 1,000 ordinary shares of £10 each. #10 per share has been 
called up on 790 preference, and 756 ordinary shares, resulting in the receipt of 
£15,400. £8,600 is considered as paid on 210 preference and 160 ordinary. 
Mortgages and charges: Nil. 

Ltd. 


New Phonophone Telephone Co., (44,654).—Thia 
company's annual return was filed on October 18th, when 5,111 ordinary, and 
1,000 founders’ shares had been taken up out of a nominal capital of £10,000 in 
9,000 ordinary, and 1,000 founders’ shares of £L each. 103. per share has been 
called up on 6,111 ordinary shares, resulting in the receipt of £9,625 10s. 
1,000 founders’ shares are considered as fully paid. Mortgages and charges: 


Nil. 


Keighley Electrical Engineering Co., Ltd. (44,893).— This 
company’s annual return, made up to October 4th, has been filed. 4,100 
ordinary and 1,000 preference shares have been taken up out of а nominal 
capital of £10,000 in 8,000 ordinary and 2,000 preference shares of £1 each. £1 
per share has been called up on 3,188 shares, resulting in the receipt of 43,488. 
41,612 is considered as paid, Mortguges and charges: 43,000, 


A. Reyrolle & Co., Ltd., electrical engineers, Hebburn-on- 
Tyne (70,210).—A memorandum of satisfaction in full of a debenture dated 
March 31st, 1903, to secure £5,000, has been filed. 


Otto Electrical Manufacturing Co., Ltd. (80, 263).— Issue cn 
October 21st of a 4500 debenture, part of series created January 22nd, 1901, to 
secure £5,000, charged on the company's undertaking and property, present and 
future, including unclaimed capital. Holder: J. Deakin, The Hall, Wormhill, 
near Buxton, No trustees, Previously issued of same series: £2,000, 
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ELECTRIC TRAMWAY ACCOUNTS. 


We give herewith the returns of the Brighton 


Brighton Corporation tramways undertaking for the years 
Municipal 1903 and 1904. From these it will be seen 
Tramways. that increased route mileage in use during last 


year has led to but a slight increase in the traffic 
record of 1903, while the averages per car-mile are adversely 
affected in every instance, and, as a result, the undertaking lost 
nearly a penny per car-mile on their last year's working. We 
gather that the Corporation have been exceedingly generous in the 
matter of tramway fares, and to this is attributed, in great part, 
the disappointing results. The deficiency, as a whole, amounts to 
£4,779, which is carried forward. Mr. T. B. Holliday is the 


general manager. 
GENERAL STaTEMENT. 


1904. 1903. 


For year ending March 3) st. 
| dis 9 mls. 76 ch., 6 mls. 40 ch. 


Length of route... 


Total length of track a ai ie MS у. Т ж — 
Number of cars Sin, “Reh, сюй 50 40 
Car-miles run ... sie - e. | 1,161,477 1,031,928 
Passengers carried per annum... 10,999,046 | 10,432,528 
Capital expended to date iss £242,811 £205,042 
Traffic receipts ... £46,040 £43,469 
Total receipts ае E vid £46,264 £43,700 
Working expenses vs ai У £40,247 £31,615 
Gross profit SN ids x iss £6,017 £12,085 
Income per car-mile ... Sis 9:61d. 1011d. 
orking expenses per car-mil : 8'41d. 7:85d. 
Interest and sinking fund per car-mile 2:924. 1:844. 
Total expenses per car-mile ... E 10 63d. 9:19d. 
Profit or lors per car-mile  ... ons — 99d. + 92d. 
Coat of energy per car-mile .... és 2:31d. 2:164. 
Average fare per passenger ssi ld. 1d. 
Revenue per mile of route ... £4,649 £6,723 
Expenditure per mile of route £4,044 £4,864 
Total units used m . 1,774,000 1,578,039 
Unite used per car-mile 1°54 1°53 
Percentage of working ех'ев to receipts 87 72 
Prorit STaTEMENT, 1004. 
Interest on loans sas ons eos * £7,200 
Sinking fund e [EJ eee 3,488 


Expenses re Preaton Road prov. order кез a 108 
Deficiency on year’s working à bs 


Gross profit ... 
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CITY NOTES. 


Eastern Extension, Australasia and China 
Telegraph Co. 


Вів J. Worrm Barry (chairman) presided on Wednesday at River 
Plate House over the sixty-second half-yearly ordinary general 
meeting of the above company, and in moving the adoption of the 
report, said the accounts were more encouraging than those sub- 
mitted to the general meeting six months ago, when they suffered 
very considerably from reduced revenue and increased expenditure. 
The gross revenue for the half-year under review amounted in 
round figures to £300,000, against £265,000 for the corresponding 
period of 1903—an increase of £35,000. This comparison, however, 
wis somewhat misleading, because the receipts for the past half-year 
ineluded interest on investments amounting to £13,125, which in the 
corgesponding period of 1903 was credited to the reserve fund; 
consequenily, to arrive, at a proper comparison of other revenue 
between the two periods, the amount of interest should be deducted 
froin the £35,000, thus reducing the increase for the half-year to 
roundly £22,000. This satisfactory increase was not entirely 
due to increased traffic, а large portion of it having been obtained 
frem contract work; but he was glad to be able to tell them Шаба 
distinct growth of telegraphic business was observable all over the 
company's system, particularly in the local traffics, which wasa very 
encouraging sign. The working and other expenses amounted in 
round figures to £141,000 against £138,000 in the corresponding 
period of 1903;showing an increase of £3,000, which was mainly 
a xounted for by their Laving bad to increase the staff in China and 
elsewhere to meet traffic requirements. The net profit for the half- 
year was £143,378, and alter adding to it the credit balance of 
£41,890 brougbt forward from the previous half-year, there remained 
an available balance of £185,269. The usual quarterly interim divi- 
dends of 2s. 6d. per share had been paid for the past half-year, and 
the balance of £110,269 carried forward to the current half-year. 
As would be seen from the accounts, the general reserve fund had 
been debited with £6,273, the cost of a further partial renewal of the 


Hong Kong—Foochow cable, and credited with £2,679, representing 
the value of picked up cable from the partial renewal of the 
Singapore— Batavia section. When he last had the pleasure of 
addressing them, he mentioned that the directors were considering 
the advisability of re-arranging the company’s maintenance facili- 
ties, and that the cable-ship Restorer might not be sent back to her 
former station at Adelaide. Oircumstances had since arisen which 
bad enabled them to sell the Kestorer to the Commercial Pacific 
Cable Co., to replace the Scotia lost off Guam a few months ago. 
They had purchased and sent out to Singapore a small steamer 
named the Jagnet, for effecting repairs to the many cables 
which the company possessed in shallow waters of less than 
400 fathoms. By these means it was expected that a 
considerable economy would be effected in the maintenance of 
ships' expenses. The subsidy arrangement made with the French 


Government many years ago for establishing and maintaining 


cable communication between Saigon and Tonquin having expired 
last February, negotiations were entered into for а new arrange- 
ment, with the result that an ment was arrived at, subject to 
Parliamentary approval, by which the French Government would 
acquire the ownership of the Tonquin cable. The agreement was 
expected to come before the Chamber of Deputies for ratification very 
shortly. The much talked-of conference tbat was to have been held 
long ere this to consider, among other questions, the effect upon the 
Pacific cable of the agreement entered into with the company by 
the Government of New Bouth Wales and others, had again been 
postponed. Meanwhile the ratification of the agreement between 
the Federal Government and the company was in abeyance, but 
the arrangement by which the company was allowed to have direct 
dealings with the public in Melbourne remained undisturbed. The 
competition, however, between the two rival routes was being 
carried on as actively as ever, but во far the company had succeeded 
in maintaining their position, notwithstanding the unfair treatment 
accorded to them by the Governments interested, and to which he 
had on former occasions fully alluded. Results of the traffic of 
Australia showed each year more completely that no commercial 
necessity existed for the Pacific cable, which involved a loss to 
the various Governments of between £90,000 and £100,000 s year, 
and a serious loss to the company by the abstraction of traffic 
under the influence of the various Governments, 

The Marquis of TwEEDDALE seconded the motion, which was 
agreed to without discussion. 


The Typewriting Telegraph Corporation. 


Mn. Автнов J. Parker presided at the meeting held at 
Winchester House on Monday. He moved the adoption of the 
report for the year ended September 30th, 1904, which showed a 
loss of £2,434. The report stated :— 


The results of the trading of this corporation from its inception show that, 
outside the General Post Office, there is no public market in the United 
Kingdom open for the instruments, and that the present business with that 
department is insufficient to support the corporation. On the other hand, the 
fact is established that there is an increasing bat slow demand for oar instru- 
ments for examination and teating by the War and the Post Offices of several 
Governments. The reports to hand in nearly every case have been satisfactory, 
and some important experiments now in progress have yet to be reported upon ; 
your directors have no reason to believe that they will fail to be favourable. 
The financial position of the corporation is such that liquidation is inevitable 
unless a sum of about £4,000 is raised at once. It is estimated that with thig 
sum the corporation will be able to carry on business for two years, and fully 
exploit and prove the value of the“ Standard Keyboard Teletyper,“ for which 
the corporation poesesses the sole licence for the United Kingdom. 

There seem to be but three courses open to the shareholders :—(1) To raise 
money by the issue of preference shares or debentures; (2) reconstruction ; 
(8) winding up the corporation, and selling stock, patents and other assets for 
what they will fetch. 

On these three courses the directors offer the following comments :—As to the 
first coarse, it would not be possible to raise money in this way, unless those 
putting up the money were to receive large interest and priority ах to capital— 
say, £4,000 10 per cent. debentures issued at 85, or cumulative preference shares 
with priority as to capital сауу a higher rate of interest. This course would 
be the most economical method if it could be carried through. The security 
available for these advances consiste of the stock of instruments, Xc., the 
British, foreign and colonial patents, and the sole licence for the United 
Kingdom for the sale of the new standard keyboard teletyper, which 
promises to be valuable. As to the second course—viz., reconstruction— 
this would clearly entail considerable legal expense. As to the third course, 
winding up and selling the assets, the difficulty would be to find a pur- 
chaser for these en bloc, 

If the shareholders support the new syndicate (respecting which purticulars 
were sent out on August 4th last), arrangements might be made for selling to 
the syndicate the patent rights and the stock of the corporation for fully-pald 
shares. = 


The CHAIBMAN, after briefly going over the chief figures in the 
report, said that the directors, in placing a plain and frank state- 
ment before the shareholders. had falfilled the promise which was 
made on January 15th, 1903. There was very great difficulty in 
regard to the sale of the foreign patents, and if the company were 
toliquidate to-day enormous loss would be entailed, but, if share- 
holders had patience, the board would realise the assets to the best 
of their ability. He went on to show that the working expenses had 
been greatly reduced, but the profits from the trade, as at present 


developed, were not large enough to pay the expenses. The pro- 


gress that was being made in pushing the sale of the instruments in 
European and other countries was then referred to in great 
detail, showing that the business was not quite such a dead 
horse as it seemed a few years ago. The prospects of 
success in the military world were good. With the Pest Office 
their position with the old instrament was not во promising, but 
they thonght that in the new keyboard teletyper they had the right 
thing. They wanted time to realise the assets and money to carry 
on for a couple of years, and if success did not come within that 
time, he should say it never would come, and they should liquidate. 
The value of the stock if put up to auction would be nothing. То 
throw away £5,000 worth of good instruments in that way would 
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be madness. They required £3,000 to continue, and to exploit the 
new instrument. Since the issue of the report they had been 
relieved of liability for their lease, and bad hopes of more speedily 
realising blocks of their instruments, so that they could reduce the 
estimate of £4,000 to £3,000. 

Mr. R. W. NasH seconded the adoption of the report, and aft:r 
& long discussion, it was carried. 

An extraordinary meeting followed, at which the question of 
raising debentures or liquidating forthwith was discussed at great 
lengtb. Ultimately the proposal of the board to try to raise £3,000 
of 10 per cent. debentures at 85, in lots of £10, was adopted by a 
majority. 


Prospectuses. 


THE prospectus of the Llandudno and Colwyn Bay Electric Traction 
Co., Ltd., has this week been before the public in connection with 
the offer by the Welsh Electric Traction Co., Ltd., of 1,000 5 per 
cent. first mortgage debentures of £50 each, and 49,440 ordinary 
shares of £1 each at par. The nominal capital of the company is 
£150,000 with a debenture issue of £60,000. Some 10,560 
sbares have already been issued for cash. The Liandudno and 
Colwyn Bay Company, Limited, as owners of certain light rail- 
way orders, have power to construct a tramroad to connect these 
two popular holiday resorts, which it is stated are visited by 
about 500,000 persons during the year. The route authorised by 
the order is approximately 83 miles long, and extends from near 
Colwyn Bay station, through the rising residential district of 
Rhos, between the golf links and the shore, to Penrhyn Bay, and 
along the main road to the West Parade, Llandudno. A contract 
for part of the line between Rhos Road and the North-Western 
Hotel, Llandudno, is let, and the work is being vigorously pro- 
ceeded with in order to have it completed and opened for 
traffic by March 1st, 1905. A report as to the prospects of the 
company and its probable income has been prepared by Mr. Stephen 
Sellon, the well-Enown authority on electric tramways, and a copy 
of his report was issued with the prospectus. Mr. Sellon states 
that, based on past experience, together with his intimate know- 
ledge of the district, the net earnings of the company should be 
£13,300 per annum, which would provide the interest on deben- 
tures (£2,500), and leave а surplus of £10,800 per aonum. The 
construction contracts provide for а portion of the contract price 
being paid in shares or debentures. Arrangements are made for 
the supply of power by the local authority. The list of applications 
opened last Saturday, and was to close on Thursday (yesterday). 
The consulting engineers to the company are Messrs. J. M. Hewitt, 
of Manchester, and Dr. W. G. Rhodes, M. I. E. E., also of Man 
chester. The offices are at 33, Brazennose Street, Manchester (Mr. 
John Morris, secretary). 

. The Hastings and District Electric Tramways Co., Lid., is inviting 
subscriptions until Monday next for £125,000 44 per cent. deben- 
ture steck, and 25,000 6 per cent. cumulative preference shares of 
£5 each. A construction contract has been entered into with 
Messrs. Dick, Kerr & Co., at cost price plus 15 per cent, aud the 
firm is willing to take a large proportion of its price in preference 
shares and temporarily in debenture stock. The length of the pro- 
posed system is 194 miles. | 


Western Union Telegraph Co. 


Tum annual report of this company for the year ended June 30th, 
1904, states that the revenue for the year was $29,249,390 
(£5,849,878), being an increase over 1903 of $381,703 (£16,840). 
Expenses amounted to $21,361,915 (£4,272,383), being an increase 
of $408,700 (£81,740). After providing for interest on bonds, there 
remain $6,729,775 (£1,345,956). Of this sum $4,868,071 (£973,614) 
has been appropriated for dividends, leaving a surplus of $1,861,703 
(£372,240) for the yesr, increasing the total at date to $14,881,428 
(£2,976,285). Nearly $100,000 (£20,000) was expended in con- 
nection with the repairs to the company’s trans-Atlantic cables. 
The net growth of the plant in poles and cables was 2,833 miles; in 
wires 66,193 miles, and in offices 338. The company now owns 
altogether 1,155,405 miles of wire. $2,465,779 (£493,156) was spent 
in the construction of new lines. 


South Lancashire Electric Traction and Power Co. 
— Holders of first debenture stock of this company are required to 
produce their certificates and particulars of their claims to the 
liquidators of the company by December 2nd, pursuant to a jadge- 
ment of August 16th. Fuller particulars regarding the matter 
appeared in the London Gazette for November 11th. 


Nernst Electric Light Limited and Reduced.—The 
petition for reducing the capital according to the scheme already 
approved by shareholders, &c., comes before the Court (Mr. Justice 
Swinfen Eady) on November 29th. 


Stock Exchange Notice,—Application has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to Bath Electric Tramways, Ltd., £135,000 44 per cent. 
first mortgage debenture stock. 


West India and Panama Telegraph Co.—A dividend 
of 7s. per share is declared on account of arrears on the firit 
proference shares. 


STOOKS AND SHARES. 


Wednesday Evening, 
Savm for a sharp outburst of speculation in Anglo-American 
Telegraph stocks, the electrical sections have passed a fairly quiet 
week. Business in all the markets slackened upon circulation of 
vague apprehensions regarding the political outlook. The anxiety as 
to fresh Russian complications exercises а restraining influence upon 
general financial trade, although the eager subscription to the new 
Japanese Loan shows that the public has plenty of money available 
for putting into attractive investments of the speculative order. 
There has been a farther movement in the direction of narrowing 


official quotations to prices that more nearly reprerent dealing 
margins, but for the practice to be thoroughly carried into effect 
almost every price in the succeeding pages should be again over. 
hauled by the dealers in the Stock Exchange responsible for the 
quotations. | 

Ав already mentioned, the Anglo-American Telegraph Co.'s group 
is the principal feature of atrength. The Ordinary and Preferred 
stocks have risen four points each, and after wild fluctuatione—the 
price having been as high as 144—the Deferred this Wednesday 
afternoon left off at 12}, a jump of 2? per cent. Several theories 
are afoot to account for these improvemente, but all lack certainty, 
It is, however, manifest that much of the buying is on behalf of an 
American clique, and there appears to be some slender ground for 
the suggestion that the company’s capital may be reconstituted in 
rather different form. We would also recall the fact, to which 
attention was drawn here a few months ago, that the time is 
approaching when thé renewal fund having reached a million 
pounds, the payments now made to it every year will 
be turned towards the dividend account of the Deferred stock. 
Direct United States have risen a modest } to 103, and advances 
of 4 are shown by Globe Telegraph and Trust of both kinds. A rise 
of i took Eastern Extensions to 13, and Western Telegraph shares 
have more than recovered their dividend of 5s. Some of the lower- 
priced issues are batter, West India and Panama in particular, a 
Fe jump leaving them at 11, while the first Preference mark } rise at 
7%. West Coast of America, favourably affected by the Anglo 
boomlet, came into notice at Pa, which is slightly better, but Sub- 
marine Oables Trust certificates have eased off a little to 119. A 
fall of 3, too, occurred іп Great Northern Telegraphs, upon the late:t 
international fears, and the price is now 284. Callender's Ordinary 
are in demand at 9j, a rise of 5s. 

Of the telephone descriptions, United River Plate Preference at 
5j exhibit the fraction improvement. Chili Telephones maintain 
their better level, and the опу National Telephone issue to show 
alteration is the Deferred, which, at 97, is} lower. 

Home Railway steam stocks were considerably shaken in tho 
early part of the week upon the publication of a few poor (гайсз, 
but the electrical rails kept steadily good. Central London Ordinary 
rose 2 to 94, the Preferred 1 to 102, while the Deferred isa little 
better at 85. East Londons have had their annual spurt, thanks 
this time to the electrification rumours, and the Ordinary stock shot 
up to 64, after being 68. The company’s prior charges are also 
harder. Districts at 424 have barely moved, and Metropolitan Con- 
solidated is unchanged at 101. Great Northern and City Preferred 
are 5%. 

Traction shares continue somewhat featureless. Anglo-Argentine 
Trams keep good at 7 and 5 76 for Ordinary and Preference respec- 
tively, and Buenos Ayres and Belgrano “A” shares rose to 5$, the 
"B" remaining at 53, and the Ordinary being у; down at 30. 
Buenos Ayres Electric Trams (1901) Debentnre is 974, and City of 
Buenos Ayres shares are 103. At 1013 London United Tramways 
Preference are better, and the Debenture stock was done on Tues- 
day at 105 and 1053. The rise in Metropolitan Electric Tramways 
44 per cent. Debenture still continnes, and the quotation is now up 
to 104. Calcutta Trams changed hands at 711, and British Elec- 
tric Traction Preference fell 1 to 111. Capes are 111. 

Three only amongst the Lighting shares have any alteration 
to show. Charing Oross Preference at 55 ате 1 harder, and rises of 
3 are credited to County of London Ordinary at 93, and Metro- 
politans at 164. The cause of the former is the success of the 
recent Debenture issue. Brush Ordinary weakened to 11, and 
Oromptons now go out at 13—12 in the Official List, Oa the other 
hand, a narrower margin makes у; rise in Electric Constructions, 
and British Aluminium Preference rose { to 6, the Debenture stock, 
allowing for deduction of the dividend, being 14 better. South 
Wales Power shares have eased off to 8j, but the Debenture stock 
is hard at 108, and а preliminary inspection of the coming report 
shows that the company occupies a capital position. 


* A period » I nine months. 


Vol 55. No. 1,408, М№отвмвив 18, 1904.] THE ELECTRICAL REVIEW. 


t Quotations on Liverpool Stock Exchange. 


Bank rate of discount З per cent. (April 218+, 1904). 


t Unless otherwise stased all shares are fully рас. 
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SHARE LIST OF ELECTRIOAL OOMPANTIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
a Business done 
Present — DOE. | Dividends tor the last | Сой асое | week ended 
Issue, Soara; three years, ov. 9th. Nov. 16th. NE b, 
1901, | 1909. 1908. Highest|/Lowest 
07,168 African Direct Telegraph, 4 % Debs. ee ee ee oe ee 100 ee oe ee 99 —102 $9 —102 oe oe 
96,000 Amason Oo.'s Nos. 110 000 ee ee e 10 ee ee oe 8 24— 8 ee ee 
119, 7003 Do. do. 69% Dene., ов. 1 to 1, Red. oe ee ° 100 ee ee Мы ee UU oe oo T ee Md did 
786,840 | Anglo-Americen Telegraph .. .. ... ^ . Stock | 618. 60/6 | 618. 52 — 64 56 — 58 53 584 
8,105,680 | ро. do. do, 6% Pref. e оо ө» „„ „ Block | 6 96 17 6 96 09 — 102 108 — 105 1 991 
44,009 сып м 11 as ri „ NE S й 5 sc 6 1% 4 p^ 185 n E 563 
* а пет отор. Di 3 ы КЕ $200 8 8 Vs ш 0 10 се m ss 
Do. Ster year 4 tock B ee tock oe oe ee — э = ee 
pe- Cuba Telegraph T m * AS vx oå, бө a 4% 6496 5% |] dj ni 145 7. uc 
6,000 Direct Spanish Teiographi0 b Cum, Prein. b ER » i: 14— 7 11— a a i: 
80,000 Debs. ee ee oe ee 60 eo ee 99 —101 99 —10¹ Hs: 32 
ae Gated 4 Braias Oat ӊ Deb, within N l 1 Red. IP- 8% 9% ы 1000 Тн 1000 1030 ке "s 
11 йыйып Telegraph, Ord. в Rog, Deb. я " 00, 81005 7% 17% | 1% 188 —190 188 —186 № 183} 
1,584,648 | Do. 4 ure B.. ы, i. : : Stock | .. e .. 105 —107 105 —107 1068 | 105 
Mastern Exten A éo 1 190— 123 123 — 1" 18 12 
E po eR BE. M TN. aia | 15 | ТЕ | | 1% | 108 196 F 
800,000 ne са i Mt be шалга od 100 Ке ee vs 10 aes 101 06 as xs 
188,049 а Do. oh and „ — : | "im 16 б jeier) Mx 101 8 14 183 5» 
150,000 сте машын те Satire 74 11 10 15 96 19136 15 96 $84 — 99 284— 263 s à 
64,700 2+ Mort. Debs. cur | 100 : vs i 100 —102 100 —102 " 
. 1000 European Telegraph бы. ee кг „| 93 [лоо | 10% |109 443 E 443 — 4° 44 à 
72,680 | Monte Video Telephone Co., Ltd., orca. r 1 93% | 896 | 8% = = | 
1,988,888 | Nasional hone, Pref.Stock.. о. .. 0e e | 100 b% | 6 6 106 — è 1064 —107 | 107 
1,966,607 ро. Def. Stock oe ее ee ee eo ee 100 24 4 б 97 — 98 — 974 97 
15,000 Do, do 69% Сат, lst Pref. .. .. . of | -10 6 6% | 8 18 — 14 18 — 14 14 13 
, —— Do. do. 6 Cum. 2nd Pref. ee oe 10 6 6 6 12 — 18 19 — 18 oe oe 
2,250, Do. do. 5 % Non-cum. 8rd. Pret. 1 to 960,000 «a is 6 5 5 5 54— 541— 58 5 5i 
000,001 Do. do. 84 % Deb. Stock Red. съ ee | Stock 84 84 9 — 974 — oh 
680,593 Do. do. 4 b, Stock Red. zs is i» 100 4 4 4 104 E 09-10 1 101g 
1,000,000 Do. do. Prov. Certs., 85 % to be paid be саз 7 » és T 674— 67 T T 
179,818 Oriental one and Bleo, Nos. d ю 171,604, fe fally paid We. ee 1 6% | 6% | 8% it- 1 {Z iP i 1 
100,000! Felde and European Tei., 4% Guar. 1 Debe, 1 90 1,000 ^. f 100 ы "i i 98 —100 —100 Ў » 
11,899 Reuter’s ee ee oe ee ee ee eo ee е9 8 6% 5 % oe 64— 7 е — KE: Lond 20% 
8,808 | Submarine Cables Trust Wal "эз „ „„ Oort. vs ie 925 118 121 118 —120 T oa 
А чаи вте вии Гор i bs s x í oe 90 1% 7% - 8 of a 4 52 HU 
` 1100 Do. до, dens. „ ine : Sto ii 10 —106 104 —106 ы so 
16,608." West African Telegraph, Shares 10 К 2% | 4% 1— 1 7 — " И 2s 
80,008 West Coast of Amerioa, 1 to 80,000 and 58,001 to 58,005 24 oe ve ds 18— уй $- - 
160,000 | West Coast of Am Deba., 1 0 1,600 guar. by Bras, Bub. Tel, 100 T + vx 9d —100 08 —100 PA 
907,980 | Weste-n Telegraph, Ltd., Nos. 1 70 907,090 s e œ| 10 1H | 179 77 | 18—1 184— 1 18} | 18 
96.0001 D>. 0, 6 Debs. 2nd series, 1908 ee ee 0 0 100 ee ee ee 104—1 101 —1 ee 
$00,060 Do. do. 4 Deb. Btook Red. oo ee ee eo 100 ee ee ee 1014—108 1014—10 • 
68,081 Weet India and Panama Tel ee e ee ee 10 ee ee ee =, =. 1 Ys 
84,508 Do. do, do. 6 Cum. Ist Pref. ee ee 10 ee ee ев = 7 7 1 oe 
4,669 Do, do, do, 6 Cum. $nd Pref. ee 10 ео ee ee me sf ° 
| 88,6008 o. Go, do, 6 Debs., Nos, 1 $0 1,808. ee 100 ee ee ee 101 —108 102 —104 1654 ee 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
230.000 | British Aluminium ? % Cum. Pref. PTS ec: wA Do 10 T , . — 6 + a tà Ar T 
10,000 Do. ac % A" 6 % Cum. Pret. <a io К 10 з és T — 9i 94 Pu + 
800,000: Do. 6 1st ort. Deb, ook Red, ee ee ee ee oe ee 86 - 100 96 — 100 x ee Ф 
100,000 | British кес es эе „„ ео | 10 9% | 8% os —1 91— 1 10 973 
100,000 Do. do 6 Сат, Pref, ee ws 10 "^ аа vA 118— 11 ll — 11 11,5 113, 
600, 0 1 Го, до, b Регре%па) Dehenture Stock ee ° Stanek ee ee ee 117 —119 117 —119 1 8 
Do. do. 4 96 and Deb. Stock Red. e ee . 100 ec oe ee 96 — 97 mE 97 
109,000 | British Insulated and Helsby Cables T we ee "€ A 6 10% | 10 96 8 96 of 6 6 " А 
` 100,900 Do, = до. 6% ‚ Pref. ee ee eo 6 ee se oe 6 Te 6 e 
60,000 Do. ec o ARIA Mon. Deb. Red... ee ee ee 100 ee ee oe 101 —104 101 —101 e oe 
00,000 oe Lindley & ve . ee ee oe A Nil oe ee . „Ч ee өө 
00,000 Do. do. 6 % Cum. Pret. ee ee ee 81 6 oe ee 14 to 1 01 ee ee 
105,781 pe Blectrical Engineering, Ord., 1 to 105,781 .. ve i бе 9 N il Nil i— 55 
150,000 Do. dam. Pref. ee 0 0 ee 9 8 96 6 96 6 96 1 = 1 1 — if e . 
195,000: Do. 88 A Perg. b. Stock ee ee Stock ee eo eo 98 — 96 99 — 96 
196,000 Do. do. Perp. 8nd Deb. Stock vs ee | Stock 2 «à „ә 6) — W 69 — 78 T se 
86,088 Oallender's Cable Construction ee ee ee ee ee 6 2 % 16 % 194% 94— f 94 — 10 ee oe 
40,000 Do, do. do. 6 96 Cum. Pret. ee 9 ее 6 Фо oe ee 6 — f 5 — fi ee ee 
88,0001 Do. do. do. ist Mort. Deb. Stock Rod. | Stock 6% Р Rs 104 —106 104 —1C6 105 1901 
8,860,014 Central London Railway, Ord. ee e oe Btock 4 4 4 91 — 94 98 — 95 91 
494,098 Do. 4 % Pret, Stock... Фә Фа A „Stock < 4 4 100 —1u4 101 —103 : 
404,908 Do. L] De Ф e ee ee ee ee ee Stock 4 4 4 — 81 -— B6 Rb 84d 
1,380,000 . ce co „„ Stock 3 8} 29) 46 — 47 46 — 41 41 4 
96,000 Crompton & Oo., Nos. 1 to 88, 0 ee ee oe eo ee 8 17à 6 oe 14— a là— 2 oe ee 
109,000: { те турон ль . | 0—96 90 — 95 "e 
99,961 dison а Swan United Eleo. bi “A” shares, 98. 6 Nil Nil à — - e " 
17,189 Do. do. pane oA’ "duse eS ib ор 6 Nil Nil Й i= 16 m 1 M^ vs 
814,028: Do. до, a 100 ee ee oe 78 === 88 98 =e R8 eo ee 
100, 0002 Do. 49113 ма Bock Prov, erw. ‘all pd. 100 ee ee ee 49 — 84 oe ee 
118,100 . Pe HON 2 6% | 6% | 4% 1 — it n- Н vis vs 
$1,890 Do. E Prol, liom Bo e s 9 ee ee К 2-— tim 7 is T 
82,5001 Do. 1E io со. а „int М, ee ee ror 5% 53, е gu pir. 98 mit ee ee 
900,000 | Do. і 155 Mort. Deb. x 2 . „ | Stock | С D 91 — 96 or be a 
200,000 иш: s (W. 79 imb" orka, Ord. ss ee 5 $5 6 W% | 0% 15 103 — 11} 109 — 114 " 
900,000 Ре ee ee 5 oe eo ee te— tá ~ bj „ө 
60:000 Iss а о, Tel 4 о Dob: Btock ee өө 10 10 q 10 % РҮ М Th а шү: ee A ° 
2 Bo. do . iar 1 in Mort, Deb. 10 eer и 99 —108 99 —103 zs 
10.000 |t Do. fao ^P Pref. 40 paid у у N l| 10 u% de E 10 — 104 10.— 106 i 
dd TNI Construction anā eee 19 |90% | 0% 20 87 — 89 — 89 884 885 
150, do. 496 Deb. Bde., Nos. 1 ю 1,500 Red. 1900 100 ee oo oe 103 —104 103 —104 ee ee 
00.0001 | Waserico & City Railway, Ord. Stoch ба oe ©» 100 8% 84% 84% t8 — 90 88 — 90 89 
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NAMB. or Quotations Quotations week ended 
ane Share. last three years Nov. 9th. Nov. 16th. | Nov. 16th, 1904. 
t 1901, | 1903. 1908. "Aa e Loven 
20,000 | Brompton & Kensington Electrio Light Sup., Ord., 1 to 30,000 T 5 8% 8% |10% 1 11 10 — 102 11 EE 
30,000 Do. до, 7% Саю, Pre. 5 S: v s 104— 103 
950,000 | Central Eleotrio io Supply 4 Guar. Deb. Stook .. ae z aie 100 è- 2s PA 106 —109 gu Tu, ee 
$6,000 Cross со парру. Ps ie ee 5 10% | 10% | 8% — 9 
70,000 i до. 44% Cum. Pre. 5 vis "i Ae 68 5— si 5 
40,000 Do. do. Ye Undertaking " o Oum. Pre. b x EN vs 4 5 " 6 e 
40,000 Do. do. 1908 в ee ee b ee ee ee == 5 5 tå 
prit ch о гісі Sap е Deb. Stock Ren. es ee ee oe u 43, . 4% bj% pr ter" p 106, 613 2 e 
9 e ec t u ° ee ee ee T $ > ее 
— Ci t L 77 d n > Deb, Stock Red. ee 606 e е6 oe Stock E 'à 'à Et = P m 1 10 ae 
ty о 0 eotric Lig oo | £9 ee 10 b b b 1 : € oe 
40,000 Do. ра Саш, Pref., "rie W ee ee 10 ee ee ee — 14 18 — 14 1 = 
400,000: Do. Deb. Stock, Betlp. 2 — at 11б) all paid .. 9% - е, өө če 128 —197 : 198 —127 181 d 
800,000 Do. ü апа Deb. Stock, v. Certa., all peid eo ee 100 ee ee ee 104 — 106 104 —106 1044 se 
40,000 | County of London Посао Lighting, Ord ‚ 1—40,000 8 10 4% | 4% | 4% 9 — 130 91— 7 9/4] .. 
30,000 Do. 6 % Pret. 40,001 .. | 10 52 12 — 19 — 19 i i 
400, 000i Do. 29: 2 Deb. Stoch ee ee se oe ee os ee ee 106 —109 106 —109 1084 1074 
770,000 Eamundson's Electric Oc мрн е . T% 17% | 7% ES ur? a 6 65 | 64 
un 8 0 rporation, e. oo ee ee x 6 
70,000 Do. a e Cum ‚ Pref. oe ee ee ee ec ee 54— 6h = ee oo 
ga t Do. à K E 110 074 lst Mort. Deb. Stoch ee ar 10 & 10 T Er 18 gr n oe а 
n en an Enigi habridge б ee — — oe ee 
90,000 Be. do. о. Debenture Stock ee Stock os “se ee 162 —104 102 —104 о ee 
110,000 London Electric 8055 y Corporation, Limited, Ord. . ee ee 8 ee eo ee 2 — 51 2 т 1 oe 
49,840 по 40. do. 6 % Pref. b ee oe ee 56 — 56 — 6 ee ee 
950,000: do. 4 & 1st Mort. Deb. Stock Red Stock se ss n 97 — 99 97 — 99 = T 
100,000 Metropoiiian Elleotrio Supply, 1 to 100,000 .. ee 10 64% 1196 8196 151— 161 16 — n 165, 164 
71,106 до. % Cum. Pref. 171,106, £8 paid ee 5 i ee ee ee tà-— 5$ 52 — 5 ee 
230,0001 Do: до, 15% Mort. Deb. 8 ee ee ee eo oe eo 112 —117 i 112 —117 ee ee 
950,000 Do. do. мок Den Stock Re Red Stock “a si 66 97 — 99 97 — 99 974 ee 
10,862 | Notting Bu Electric ышы: ee T ee 10 8% 6% 6% l4g— 15 144— 16 " a 
$. ames’ an Pall неше. t, Ord ee ee . 4 == 4 — ee ee 
20,000 Do. do. XT Pref, 20,081 to 40,080 6 E me э 88— 9 d- 9 s $5 
150,000: Do. do. Bà Deb. Btock Red eo 100 ee ee ee 99 —101 9 —101 ee ee 
000 Smithfield Markets Eiectrio sont Ord. š “6 " ee 6 S 9496 4% 9j— 83 291— B} ee ae 
60,000 Do. 4% Deb. Stock oe eo Stock ee * ee 88 — 87 88 — 87 ee ee 
66,000 | South London Electricity Bappiv. Ord. А T ee .. 6 ae 18% 8% 44— 44 4) z sa 
100,000 | South Metropolitan Electric Light and Power (Ord. `. ss 29 1 € P 25 i— 1 1 = ss 
60,000 (Late Blackheath and Greenwich 1 4 Pref. .. oe 1 ee ee ee : * — ly, 1 a lj 1 ee 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stock 100 ws T" e 10/ —110 107 —110 1062 a 
80, Urban Electrio Supply, о oe ео eo eo ee 6 eec oo ec 4 — b 4i— b b 43 
80, Do. do. 5 9, Cum. Pref T ee 8 эе vs 45.— бүз 4}4— 5A 
200,000 Do. dc. 44% 1st Mort. Deb. Stock Red ex T 108 — 1 108 --106 104 101 
11000 Westminster виски Supply, Ord. T ee oe 6 108% 12 % 183% 123— 183 18 18 
Б d. Oum. Pret ae ei- — 7 "m "M 
* 1 to Founders Shares. f Unless otherwise stated aii shares are fully paid. 
MARKET QUOTATIONS. Wednesday, November 16th. MEM 
CHEMICALS. &o. БЕРЕС EE METALS, &c (continued), Fes, er le. 
а Acid, 3 - .. per wt, 5/- | T | g Copper Sheet - oe +.» per ton £78 £2 inc. 
a „ Nitric.. А T per .- Ww. 22/- oe | g " od. .. perton £78 £2 ino, 
a „ Oxalic. "T * per -t. 82/- * е " (Electrolytic) Bars „ рег ton £69 £3 inc. 
S. - Si Sulphuric ce Sy . per -t. 5/6 * e РА Sheets .. per ton £85 #3 inc. 
a Ammoniac, Sal ? per -. w. 42/- e " " Rod per ton £79 £3 inc. 
a Ammonia, Muriate (crystal .. рег ton £88 10 * е " , Ut C, Wire per Ib. эа. Ad. inc, 
a .. per ton £90 - f Ebonite Rod А per Ib, 8/8 - 
a Bleaching powder . de .. per ton 45 5 as f 70 Sheet 26 - «+ per lb, 8/- ө» 
а Bisulphide of Carbon .. „ per ton £15 i n German Silver Wire ss .. per lb. 1/6 se 
a Borax. , “+ .. per ton #18 ee h Gutta-percha fine .. ee .. per lb. 87 e 
a Benzole (90 %) T - .. per gal, 7/- ee h India-rubber, Para fine .. .. per lb. 5/- to 5/2 inc, 
a „ (60/90%) .. Ё .. per gal. 6/6 is 4 Iron, Charcoal Sheets per ton £18 
a Copper Sulphate .. ә .. рег ton #21 RA á ,, Pig (Cleveland warrants) per ton 45/8 44d. dec, 
a Lead, Nitrate А - .. per ton | £25 Je i ,, Forgings, according to візе per ton From £11 Ар 
a „ White Sugar A +» рег ton £81 i ,, Scrap, heavy per ton 47/6 to 50/- es 
а „ Peroxide... - .. per ton £27 10 í , Wire, galvanised No. B .. perton £9 15 a0 
a Methylated Spirit . per gal. 2/6 i ( £13 5s. to 
a Naphtha, Solvent (90% a "160° С). per gal, 5/6 T о Lead, English Ingot = per ton 1 £1876 | А; 
а Potash, Bichromate, in casks .. per lb. Bd. (n g - Bheet os per ton £11 178, 6d. °° 
a „ Caustic (75/8096). . .. рег ton £24 es m Manganin Wire No. 28 . „ per lb. 8/- ee 
а Shellac bs .. рег owt, 240/- * g Mercury... per bot, £7 15 ža 
a Bulphate of Magnesia ea .. рег ton £4 10 »3 d Mica (in original савев) small . per Ib, 6d. to 1/ es 
a Sulphur, Sublimed Flowers .. рег ton £6 10 T - » " medium per lb. 2/6 to 4/- ee 
a н Recovered аа .. рег ton £5 10 ee d n large .. per lb. 4/6 to 8/6 ee 
a „ Lump . per ton £6 T p Phosphor Bronze, plain castings per Ib, 1/- to 1/24 ee 
a Soda, Caustic „Жее 70 %) . per ton £10 15 sk p = rolled bars & rods рег lb, 1/- to 1/8 = 
a , Crystals = .. per ton £8 ae p " 9 per lb. From 1/1 se 
а „ Bichromate, casks... . per lb, | Nd. ге 0 Platinum ух s per oz, £4 ee 
| e Bilicium Bronze Wire . per lb. 9d, to 11d, ee 
4 Steel, Magnet, acc'd' g to desc' p' n per ton £58 T 
METALS, &o. ОР? " in bars - ау ча А ы 
- { 32 
b Aluminium Ingots, in ton lots .. per ton #180 $6 g Tin, Block .. Zh е9 .. рег ton | to £188 } 10s. dec. 
b Р Wire, in ton lots .. per ton £168 ae Д » Foil .. рег lb, 1/6 гә 
b Sheet, in ton lots .. per ton £166 we » Wire, Nos. 1 to 16 . per lb. 1/83 id. ine, 
b Rabbitt’ smetalingots .. per ton £48 to £140 | К: м White Anti-friction Metals— 
Brass (rolled metal 2" to 1%’, basis per ll, 7а. | а. ine, " White Ant" brand per ton £42 to 263 - 
c „ Tube (brazed) А „ёт lb, 91d. | 4d. inc. j елаш i Esa Cotton, on sp as per Ib. Sd. ee 
0 » „ (solid drawn) .. per lb. Bad, id. ine. j 5» 6lea, Flax. per lb, ` es 
c „ Wire, basis.. 6 . рег lb. 73d. àd. inc. # du DB py 10 lbs, Russian per lb. 45а, T 
с rei Tubes (brazed) (c e» per lb. 10d, 4d. ine, j „ 10 lbs, Russian, single. per lb. 4а. es 
„ (solid drawn) .. per lb. | 103d, 4d. inc. j „ 180 lbs, Jute rove per ton £1) 
€ с Copper Rare (hest elected ner tan | £78 £2 inc. * Fine EN"! "v toile Merteere brå Y per ton £27 17 6 10/- ine. ine. 


Quotations supplied by Messrs. :—а G. Boor & Co.; ; b The British Aluminium Со. Р td. W. Thos, Bolton . & Bons., Lid. d F. Wiggins & Sons. ; e Frederick 
Smith & Co., f India-Rubber, а. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward 1 ill & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.: m W. T. Glover & Co., Ltd.: : n P, Ormiston & Sons; 0 Johnson, Matthey & Co,, Ltd.; p The Phosphor Bronze Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RETURNS. 


Week Receipts for | No. Miles Week Receipta for | No. Miles 
Locality. - | ending | the week. ks. Total to date.] open, Locality. ending the week, |wke,| Total to date. open. 
£ £* £ £* e £ £* £* 0 
Aberdeen ..| Nov. 12 | 1,120 | + 46 | 24 86,846 | + 5,218 | 10 | — g Dublin sd .. Nov. 11 | 4.546 | + 44 | — 100 — 3,038 | 47 
Bath .. .. „„ 9| 558 — | 46 | 29,106 — |1% — S| East Ham .. ,, 12| 618 |} + 682 24.165 + 1,485 6 | — 
Birmingham és „ 22 | 6,684 | +368 | 46 | 247,941 | +13,588 — Glasgow, | „ 18 | 14,314 |+ 590 | 24 |814,860 4- 19,091 T2 id 
Blackburn „, III 896 | + 76 | 82 | 81,854 | + 8,173 — |S|Halifax (2 weeks) ..| , 2| 2,698 | + 82| SL 971 | + 8,598 | 344 |+: 
Blackpool „ 10] 387 | + 88 32 | 41,467 | + 6,860 — |S] Huddersfield ..| „ 29] 1,960 | + 81| 32 | 45,114] + 3,907 | W | — 
»  -Fleetw'd| „, 12 185 | — 87 | 19 | 20,059 | + 872| 7$ | — E Hull. „ 12| 2.1654 | +258 | 82 | 71,419 | + 9,911 | 18 |+2 
„  —Lythm „, 10|] 146|— 15 — 1 — | 7% |+ 3 & Пкевоп .. ..| , 9| 121 415 |39 | 470] — | 85|— 
Bolton Y os » 6] 1,694 |+ 7 59,944 | + 874 | 95 | — || Ipswich s e| uw. 12 818 — | 88 16,739 — — 
Bournemouth . » 9 — 81 | 82 | 37,436 — 1104 | — g Lale of Thanet  ..| ,, 12 831 | + 89 | 45 | 33,165| + 1.647 10 | — 
Bradford  .. | 5 | 9,948 | +420 | 81 | 147,718 | +25,692 | 583 | — [g Leeds.. id ..| „ 12| 5,02 | +296 | 83 | 194,676 | 11,721 | 894 +84 
Brighton re » 18 837 | + 18 | — 85,089 — 9 | — Liverpool oe} „ 5 | 10,148 | + 948 45 | 467,488 | 7 13.241 10s | — 
Bristol ЧИ е КІ 11 4,684 — 86 T = — 28 — London C. О, . 57 2 18,887 +8486 81 878 9 +80, 028 41% MEA 
: Devonpo » 4 498 | — 44 | 41 28,751 | + 8,885 | B | — |р Manchester.. eel gs 18 | 11,788 | +478 | 82 | 400,192 +17,315 1814 |+ 
беер Bto'rb'ge » 4 781 | + 312 | 44 88,725 | + 1,426 — 8 Newcastle .. .. » 12 8,076 | + 8 | — — 17 — 
Gateshead n 1 893 | — 55 | 44 40,190 | + 1,844 + 2% Portsmouth à „ 12 1,554 | +169 | — + 5,682 144 | — 
Gr'n'k—Pt. Gisgw » 4 623 | + 17 | 44 25,685 | + 1,293| % | — 8 Salford ё „ "| 8,897 190 | 31 | 181,121 | + 7,990 — 
Oldham — Ashton „4 594 | — 18 | 44 | 249858| — 1,017 в | — Sheffield .. „ 6 441 |— 6 | 39 |151,559 | + 2,919 | B42 [+14 
.Potteries .. — ..| 4, 4| 1,401 | +109 | 44 75.706 | + 5,588 | %8 | — 2 Southampton ..| „ 10| 89 |— 7|82 | 32,811 — 2,160 163 | — 
S South Staffs. ..| „ 4| 749 | —9286 | 44 088 | — 6,484 | 214 | —2 |F| Southend-on-Sea ..| „ 91 998 | + 18| 82 | 12921 | + 1,897| @ | — 
Swansea Я n 4 484 | — 7 | 44 94,164 | + 1,011 — I Sunderland А 5» 6 | 1,117 | + 98 | 31 41,266 | + 720 21 | +1 
Wolverhampton » 1 358 — 4 | 44 17,837 | — 74 | 108 |+8 4 eside  .. . » 9 885 | + 41 | 46 17,725 | + 9,90; 89 |+ 4 
t: Yorks. Wool Dist. » 4 612 | — 55 | 44 96,068 | + 8700| 6 | — |5. West Ham А „ 10 | 1,087 — |87 | 84818 — |9°78 | — 
@ Maneous ..| » 4 | 2,944 44 | 161,089 — —|— Wolverhampton ..| „ 9 717 | —292 | — — — 95 | — 
Burnley >s „ 12| 1,008 | +212 | — — — 103 |--33 Cen. London Rly...| „ 18 | 7,002 | + 6 | 19 | 117,881) — 6 |— 
Burton-on-Trent өө 99 6 810 -— 814 11,418 -— === Ф Ci & 8. Lon. i . er 18 1.841 — 53 90 49,819 = 1,847 енә 
Сагай s eo} » 18 | 1,902 | + 87 | 39 i + 1,664 | 14 | — Du en „ 11 96 |— 9119 2,561 | — 1 == 
Chatham & » 10 26 | + 17 | 45 | 26,727 | + 3,206 6-58 | — G. N. and Ol ву.” „ 12 | 1,968 — 39 | 80,108 = 
Cork .. T “a „ 10 — 12 | 46 21,317 | — 2,662 | 9°89 | — L'pool bla y.] „ 13] 1,409 — 227 20 81.982 — 1,612 +43 
| over А In 12 181 | + 16 ' 45 9.9761 — 9260 | 8 | — Monay — eel 124 1,469 [4188 1-19. | 27,773 — 
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TEST ON 500-KW. CURTIS TURBINE SET 
AT CORK. 


Ix view of the great attention given by engineers to the performance 
of steam tarbines, we think that the publícation of a series of testa 
carried ont on а 500-Kw. continuous current Curtis steam turbine set 
at the Cork Electric Tramway and Lighting Co.'s station, which was 
supplied by the British Thomson-Houston Oo., Ltd., of Rugby, may 
be of interest. | 

These testa were conducted by Mr. Oharles H. Mers, the consulting 
engineer to the company. The object of the test was to ascertain 
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tbe steam consumption at varying loads, and for this purpose five 
tesis were made—at quarter-load, half-load, three-quarter load, full 
load, and 25 per cent. overload vely. The tests were generally 
of 1j hours’ duration, although the last test, at 25 per cent. overload, 
was slightly under one hour. Great care was taken in each case that, 
before the test was commenced, all conditions of load, &c., should 
ba absolutely steady. 


— M — 
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Loa Sazszr.—Test or 500-xw. Curtis TURBINES. 


The tests were started by taking a reading of the watt-hour- 
meter, and by commencing to fill the water tank, and 3 minutes 
after the start ammeter and voltmeter readings were taken. Bix 
minutes after the first watt-hour-meter reading, a second reading was 
taken, and the condensed steam was weighed. Бїх minutes after 
the first ammeter and voltmeter readings, second readings of these 
instrumenta were taken, and so on. Hence all readings were taken 
every 6 minutes, the ammeter and voltmeter readings midway 
between the watt-hour-meter and condensed steam records. 

А general summary of the results of the tests is given by the 
accompanying log-sheet. Steam consumption curves are also given. 

The vacuum and superheat curves used in making the corrections 
were those published in Engineering on Febraary 5th, 1904. 


RECENT ADVANCES IN APPLIED 
ELECTRO-CHEMISTRY. 


А REPORT upon the advances which have Ъзеп made during the 
past year in technical electro-chemistry from the pen of Prof. 
Dr. К. Elbs appeared in the Chemiker-Zeituny a short time ago, and 
from it we extract the following particulars. 


ELEOPTRO-MBEBTALLURGY. 


Copper.—The total amount of electrolytic copper produced in the 
year 1903 was probably about 318,000 tons, of which the United 
States made 86 рет cent., Great Britain 9 per cent., Germany 3 per 
cent., and France 2 per cent. During the previous year, from the 
278,000 tons of pure copper manufactured in North America, some 
800 tons of fine silver worth $13,000,000, and 7,500 kg. of fine 
gold worth $5,000,000 were recovered. G. Kroupa has found that 
American anode slime contains on an average 50 to 75 per cent. of 
silver, 0:014 to 0:686 per cent. of gold, and 10 to 40 per cent. of 
copper. Tbe largest factories there turn out as much as 27 
" wagon-loade" of copper per day, together with about 300 kg. 
of silver and 5 or 6 kg. of gold. The slímes are either worked up 
by furnaciog, or in the wet way by extracting the silver and copper 


: RE | 
Particulars of A load during | Т its used through | | 
artic o | Ammeter readings. E venge ped daring otal un uae d roughout 858 | Water TEN | 88880 
5 7 volt - = Average water ber kw. Vacu’m| pres- bes revs 
| meter | | units. Ibs. nonr inches me | OR Be 
Load оша | Standard. gle readings. | Standard. pee Standard. Swltob- Watt-hour | 8. | 8. | 
| | De AT uis ае cre ecce af 
— {= ! = =: Som eee im | i 
{ | | н | | 
і Ii br 234 | 2245 549 | 1285 | 12325 19175 | 1849 208:26 | 196 | 4.879 249 | 288 155 51 1,835 
- 11h „1 4607 | 453651 547 | 252 | 24812 | 378 372 3 — 375 8,400 22 64 286 155 50 /1,820° 
213 „ | 7185 7188 | 548 3937 | 393°9 590:6 590 8 — 590:65| 12,377 2095 278 153 70 1, 822“ 
Full 11 „ 9220 | 9214 555 1 512 511˙4 768 767 760 764 15,755: 206 | 269 | 153 104 .1,820 
14 |54 min. 1,244 | 1,235 | 495 | 6158 | 6113 5542 55017 | 544 552 11,530. 21 262 | 151 | 124 | 1,800 


* Watt-hour-meter not connected. 


The weight of condensed steam was measured by a tank and 
weighbridge, which was tested before and after the test, and 
found to be accurate. Vacuum gauges were connected to the low- 
pressure chamber of the turbine, and to the body of the condenser; 
these gauges were in ent. Under conditions of full load, 
however, the vacuum registered in the turbine exhaust chamber was 
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2 in, lower than that registered in the condenser, showing that the 
pipe connection from the turbine to the condenser was not 
ei large. The barometric pressure throughout the test was 

16 in. 

The output of the machine was measured by two ammeters, 
a standard voltmeter, and а watt-hour- meter. The figures 
entered on the log-sheet appended are the mean figures of all 
readings at each load, readings being taken every 6 minutes. Тһе 
readings given are the corrected after each instrument had. 
been carefully recalibrated against a standard in the Newcastle- 
upon-Tyne Electric Supply Oo.’s test house. 


with salphuric acid, and then decomposing the silver sulphate with 
metallic copper. The electrolytic processes which have been pro- 
posed for the treatment of copper ores have not proved satisfactory 
on the large scale, e.g., those suggested by Höpfner and by Siemens 
and Haleke. 

Nickel.—A strictly electrolytic method of winniog nickel from its 
ores has not been devised; but T. Ulke has worked out a process 
for separating nickel and copper, which is practicable, though not 
altogether new. An alloy, preferably consisting of about 80 per 
cent. of copper and 20 per cent. of nickel, is prepared from the ore, 
and used as an anode against a copper cathode in a bath of copper 
and nickel sulphates strongly acidified with sulphuric acid. The 
anode dissolves, fine copper falls at the cathode, and the bath 
gradually becomes stronger in nickel. A portion of the electrolyte 
is removed from time to time, and replaced by a solution of copper 
sulphate, which need not be pure, as long as it is rich in that metal. 
From the liqaid which has been withdrawn, either the copper is 
precipitated as sulphide, or the nickel as nickel ammoniam sul- 
phate, the nickel being thrown down electrolytically from ita 
ammoniacal solution by means of lead anodes.  Borchers and 
Günther have suggested a similar process, and have proposed that 
during the electrolysis of the nickel, white lead or chrome yellow 
should be made by the Luckow method. For the refining of nickel, 
D. Н. Browne uses а hot solution of nickel chloride containing 
common salt at the works of the Oanadian Copper Oo., which were 
removed from Cleveland some time ago to be erected on a larger 
ecale elsewhere. 

Mercury.—The only novelty to be recorded is the proposal of 
Н. Becker's to obtain the metal by distilling a mixture of cinnabar 
and cbalk in the electric furnace. 

Zinc.—8B. В. Sadtler has proposed to obtain a liquid by acting 
upon a mixtare of zinc and zinc sulphide with a strongly alkaline 
solution of sodium hypochlorite, from which pure zinc may be 
won by electrolysis. The idea does not appear very promising. 
A. Salgués has suggested the treatment of sinc ores ip the electric 
furnace, and the process is in operation in the Ariège. No technical 
opinion has been passed upon it, but in view of the great heat 
losses in the ordinary metallurgy of zinc, Salgués' process may well 
prove successful. | 
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Iron.—Btassano has an arc furnace ru 
the pure ores found there, which is showing a thermal efficiency of 
over 60 per cent. The furnace is one of 500 R. ., taking an slter- 
nating current. of 2,000 amperes at 170 volts, and giving an arc 
1 metre long. At present the yield has the qualitiesof Martin steel, 
but by further improvements it seems possible that a crucible eteel 
may be obtained. Keller is using two ruperposed furnaces, the 
upper one being a resistance furnace in which the ores are reduced, 
and the lower one being employed for refining the metal. At La 
Pras, Héroult is obtaining tool steel of tbe best quality by smeltirg 
а mixture of cast-iron and steel scrap in a furnace shaped like а 
Bessemer converter, with the aid of two alternating arcs of 4.000 
‘amperes at 60 volts; the output per run being three tons. A similar 
furnace is being erected in Sweden on the railway between Gran- 
bergsdal and Kortfors. Kjellin is making crucible steel of the best 
quality at Gysinge іа Sweden, in a furnace which contains no elec- 
trodes. Au alternating current of bigh tension, but small in volume, 
is Jed to the furnace, which acts, with the moiten metal in it, as А 
step-down transformer. The charge consists of 1 ton of а mixture 
of chsrooal iron, and mild steel. This furnace is running regularly, 
and enlargements of the plant are contemplated. The electrical 
smelting of iron cres can only be successful commercially whi re coal 
is dear, water power prerent, and the ores are good and cresp; but, 
on the other hand, it appears as if steel may be profitably made elec- 
trically alongside the blast farnace, the dynamcs being driven by 
gas engines fed with the waste gases from the blast fornaces. 

Potassium.—A method has been worked out by Lorenz, Clark, 
and Bacher for avoiding the trouble usoally experienced from the 
vaporisation of tbe potaseium at the temperature of the bath. Dry 
- caustic potash is fused in an iron vessel and electrolysed between a 

sbeet-iron anode and a catbode of iron wire. The latter passes 
through the bottom of a hollow inverted cylinder of magnesite, the 
mouth of which dips below the surface of the electrolyte. When 
the cylinder is nearly full of metal, it is allowed to cool somewhat, 
plunged info petroleum, and broken. The current efficiency is 
aboot 58 per cent. Sodium can be advantageourly made in а 
similar fasbion, but not barium from its oxide. The process is not 
suitALls for tbe electrolysis of chlorides, as the cylinder quickly 
be^omes injured. 


MANUFACTURB oF COMPOUND BODIES IN THE FURNACE. 


Calcium Carbide.—Bome of the carbide factories which are unable 
to find a market for their product, have introduced the manufacture 
of ferro-silicons containing from 25 to 75 per cent. of silicon ; others, 
such as thore at Landeck and Matrei, are producing silicon-copper 
containing from 35 to 50 per cent. of silicon. A more promising 
ontlot K for this industry lies in the preparation of calcium cyana- 
mide (the production and utilisation of which bas been frequently 
mentioned in past issues of the ErgcTRicaL Review). When 
calcium cyanamide, OaCN,, is treated with steam under pres 
sure, it is decomposed into calcium carbonate and ammonia. 
When it is extracted with hot water, a white crystalline mass is 
cbtained on cooling, which consists of dicyandiamide (CN, He): ; 
and when this is fused with sodium carbonate, the chief yiela is 
sodium cyanideand ammonia. Small quantities of tricyantziamide 
(CN, Hj), or melamine, are also produced, but these can also be 
worked up into cyanideand ammonia. Calcium cyanamide is quite 
free from poisonous properties. As mentioned elsewhere, calcium 
cyanamide can eitber be prepared by heating previously-made 
calcium: carbide to redness in presence of atmospheric nitrogen, or, 
in one operation, by fusing lime and coke in presence of nitrogen 
in the electric furnace. The former material contains about 20 to 
22 per cent. of nitrogen; the latter abcut 12 to 14 per cent. 
Together with the process for making nitric acid elaborated by 
Ostwald, which consists in leading a mixture of ammonia and air 
over glowing platinum, and tbe partially enocessful methcd of 
causing the oxygen and the nitrogen of the air to unite under the 
icfluence of an electric spark, we have now means of preparing 
ammoniacal and nitric nitrogen compounds from the air, which will 
be ready for adoption on the large scale before the Chilian deposits 
of sodium nitrate are exhausted. 

Siloicon.— By heating silica and carbon in an electric furnace, 
Acheson has prepared a new material bearing this name, which 
appears to possess all the refractory and chemically indifferent 
properties found in carborundum. Its formula is 0380, or 
078.70, and it is obtained when the amount of carbon in the charge 
is insufficient to ensure complete reduction of the silica, and ata 


lower température tban that necessary for the formation of 
earborundum. ; 


MANUFAOTUREB or COMPOUND Bones, &0., sy ELECTROLYSIS. 


Hydrogen, Oxygen and Ozone.—At the present time some 28,000 
tons of caustic poiasb, and 5,000 tons of caustic toda are being pro- 
duced in Germany alone every year by electrolysis of their 
chlorides, and during the process 625 tons, or 7,000,000 cubic metres 
of bydrogen are evolved. This cannot be sllowed to escape into the 
factories for fear of ехрісвіоре, and it ів usually led through pipes 
into the air, and blown to waste, Naturally the expenses of storipg, 
compressiog, and forwarding the hydrogen to a consumer are 
beavy ; апа in шару places it may be cheaper to obtain the gas by 
direct electrolysis. Nevertheless, the hydrogen obtained as a by- 
product in the alkali works, might be more generally employed than 
1t is. Since 1899 the works at Griesheim has been supplying all the 
hydrogen required for filling Count Zeppelin's air-ship (wbich holds 
10.000 cubic metres); ana the factory at Bitterfeld bas sent its 
hyorogen to toe military aeronautical department at Berlin. The 
labor; at Griesbeim also uses hydrogen instead of coal gas. 
Тое gas ш so light, and diffuses at such high speed, that it 18 less 
елу than coal gas to form explosive mixtures with air when it 


nning in upper Italy, upon 


escapes; besides which ite flame is hotter, and containing no 
sulphur, it does not injure platinum crucibles, nor introduce errors 
into analytical resulte. The purification of prtable water by means 
of ozone is fulfilling all expectations. An official report from the 
Department of Public Health states that the cost is 0'7 pf. per 
cubic metre. 

Alkali and Chlorine.—A patent has been taken out by the Austrisn 
Verein fiir Obemische und Metallurgische Produktion, of A uesig, which 
gives several details respecting the bell“ method of making caustis 
not previously published. It is stated that the anode carbon should 
nearly fill the bell, во that the fresh chloride solution run into it 
can only have a narrow space to fiow downwards in, thus mixing 
more thoroughly with the rest of the anode liquid. "There must be 
& certain fixed relationsbip (dependiog on the area cf tbe bell) 
between tbe distance from the lower surface of tbe anode to the 
lower edge of tbe bell, and the amount of alkali in the cathode 
liquid which constantly flows away. О. Steiner bas carried out 
some systematic experiments upon tbe same process. Не finds that 
when run continuously, tbe bell process. shows a current efficiency 
of 85 to 94 per cent., gives an alkaline liquor containing 120 to 
130 grammes of KOH per litre, and а chlorine of 97 to 100 per 
cent. purity, and requires a current density of 2 to 4 amperee per 
square decimetre of horizontal bell area at a tension of 37 to 42 
volts. Up to a maximum of 130 grammes of KOH per litre, the 
current efficiency is almost independent of the strength of the final 
liquor. Steiner aleo finds the statements made in the pateut just 
mentioned, to be correct. 

Hypochlorites —The plan of adding the chloride of an alkaline 
earth metal to the chloride solution from which hypochlorites are 
to be made, has been known for some time; its efficacy depends on 
the formation of a film of hydroxide upon the cathode, which acts 
аз а diapbragm, and diminishes cathodic reduction. Recently the 
company Vormals Schuckert & Co. bave improved the idea by 
adding resin or a solution thereof to the electrolyte. There can be 
no doubt that it is cheaper to manufacture a certain quantity of 
“active” chlorine in the form of bleaching powder, as is done when 
caustic is made, than to install special electrolytic apparatas for the 
production of an equivalent amount of bleaching liquid from 
common salt according to the well-known methods, Nevertheless, 
the preparation of the latter liquid is simpler, cheaper and cleaner 
than the solution and filtration of bleaching powder, while the 
operation of bleaching with the liquid is more rapid, and generally 
more complete; hence the special apparatus is serviceable, and, 
indeed, preferable, for cotton and linen and in steam laundries, 

Chlorates.—As it has been found desirable to keep the chloride 
solution slightly acid, Lederlin has patented a process for adding a 
small quantity of hydrochloric acid to the chloride bath at intervals; 
while Tbre)fell and Wilson bave patented a plan of using a 
subsidiary cathode behind a diaphragm, and diverting a portion of 
the current to it, so that the liquid near the anode may be kept 
acid. The National Electrolytic Co. has a method of keeping the 
electrolyte at the neceseary temperature by means of the current 
itself, and causing tbe liquid constantly to circulate outaide the 
cell, where the chlorate is recovered by cooling and consequent 
crystallisation. 

Permanganates.—The factory at Griesheim has an electrolytic 
process of manufacturing manganates or permanganates of alkaline 
earth, earth or heavy metals from the corresponding compounds of 
the alkalis and the respective chlorides, which give as by-products 
alkali, hydrogen, and oxygen or chlorine. 

Persulphates.—Acoording to Levi, alkali persulphates can be easily 
prepared witbout a diaphragm in the presence of some chromate. 
The liquid does not require such rigorous cooling, although above 
30° C. the yield dimioishes seriously. 

Chromates.—'The factory at Griesheim has patented two processes 
for tbe simultaneous manufacture of alkalis and alkali chromater, 
In one a salt solution is electrolysed with an anode of chromium or 
an alloy thereof; in the other a mixture of a chromium and 
an alkali salt is electrolysed with insoluble electrodes and a 
disphragm. 

Lead Compounds.—Ferchland bas a procets for making lead 
peroxide from an aqueous solution of tbe nitrate. Lead sponge 


separates at the cathode, lead peroxide at the anode, in coherent . 


plates. The electrolyte becomes acid, and is neutralised by adding 
lead oxide or carbonate. The lead sponge is easily converted into 
oxide by beating it in air, and the oxide goes back into the bath. 
Hartmann bas patented a modification cf the Luckow method of 
making white lead, the utility of which appears doubtfal. Instead 
of the lead cathode, which falls to pieces and contaminates the 
white lead with lead sponge, he proposes to employ a cathode of 
copper oxide, which is converted into metal, but remains coherent. 
Organic Compounds.—Hofer and Moest have described (and the 
latter has patented) a process for obtainirg aloohols by the electro- 
lysis of aliphatic ealte, in presence of perchloric acid with indifferent 
electrodes; sodium acetate, for instance, give up to 90 per cent. of 
the theoretical yield of methyl alcoho). A patent bas been taken 
out for the reduction of nitrobenzene tos zoxy benzene, by suspending 
the former in aqueous potash, using a large cathode and а emall 
anode, without а diaphragm. At the boiling point Meister, Lucius 
and Brüning find that the yield is chiefly ssoberzene. Boehringer 
and Sóbne find that nitro compounds can be reduced to amines elec- 
trolytically when suspended in alkaline or saline liquids, as well as 
in acid ones, a copper cathode being employed, and powdered 
copper being added. When the amine is not attacked by ube alkali, 
the yield is almost quantitative, and tbe process can, therefore, be 
combined with a production of free a'kali and chlorine. According 
to a subsidiary patent, the cathode need not be of copper if 
powdered copper is used. Various other methods of prepating 
amines by electrolysis have been patented. During the past year 
4,000,000 kilos of electrolytic chlorine were consumed in the manu- 
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facture of monocbloracetic acid alone, this compound being employed 
in the synthesis of indigo. 

The remainder о. Prof. Elb’s article is taken up with a brief 
description of such researches upon organic electrolysis as may 
possibly prove of industrial value, and it concludes with a review 
of recent methods for performing electrolytic analysis. 


THE CONTINENTAL ELECTRICAL 
INDUSTRY. 


Ir is reported that the Berlin Allgemeine Co. and the Lahmeyer 
Co. have been awarded contracts for the supply of plant for the 
municipal station to be established at The Hague. The direct cur- 
rent plant is to be delivered by the former company and the rotary 
plant by the latter works. In the turbine department, which the 
A. E. G. started with a dozen men in March last, tbe business has so 
largely increased that 1,100 employés are now at work. The orders 
on hand comprise turbines up to 5,000 E. p., and colliery owners are 
aleo eaid to be taking an interest in this type of engine. A regular 
interchange of experience and inventions is proceeding between the 
company aod the General Electric Co., of New York. It isreported 
from Nuremberg that the Schuckert Co. will probably declare adivi- 
dend at the rate of 2 per cent. for the past year, as the net profits 
are estimated to amount to 2 per cént. No distribution took place 
а year ago. 

A company is being promoted in Berlin for the purpose 
of establishing a service of electric cabs in tbat city. It is 
proposed to introdace 300 cabs, and to work them from eight 
stations, and it is said that similar schemes are in contemplation 
for London, New York, Paris and Vienna. The new undertaking 
is reported to be under the auspices of the Allgemeine Co., which is 
credited with the intention of constructing and equipping the cabe, 
while the batteries will be furnished by the Berlin-Hagen Accamu- 
lator Co., and an English firm is to introduce a new patent in con- 
nection with the vehicles. It is understood that the Accumulator 
Co. is making tests with special types of batteries which have been 
obtained from the United States for the purpose. The new com- 
pany, the formation of which has not yet been confirmed, may ров- 
sibly be based upon the New Automobile Co., which was established 
by the Allgemeine Oo. in 1901. 

The German Cable Works Co, of Rummelsburg, near Berlin, 
which was unable to make any distribution in tbe two preceding 
years, bas returned to the dividend-paying stage for 1903-4. 
According to the directors’ report, the gross profits amount to 
£38,127 as compared with £36,520 in 1902-3, and after providing 
for working exvenses and depreciation, the net profits are £3,900 
as against £7,273. It is proposed to pay a dividend at the rate of 
3 per cent. on the sbare capital of £100,000, whereas the profite in 
the previous year were devoted to the extinction of the then exist- 
ing debit balance. The report states that the prices of cables and 
insulated wires were kept at а low level owing to severe competi- 
tion, and the trading results were also prejudicially affected by the 
extraordinary advance in tbe price of raw rubber. 

The Cologne Oo. for Electrical Investmente, which underwent 
financial reorganisation in 1902 when the ordinary share capital was 
reduced from £750,000 to £500,000, has now been compelled to 
proceed with a fresh scheme cf reconstruction, whereby the same 
class of capital becomes farther curtailed to £350,000. This hes 
been rendered necessary owing to the advisability of writing down 
by £204,060 the company's holding in the Bt. Petersburg Co. for 
Electrical Installations, and making provision for depreciation in 
otber respects, which make the total sum to be wiped out amount to 
£280,088. The scheme, which is now being carried into effect, has 
&beorbed the reserve funds, although the paper profits realised by 
the reduction in the sbare capital bas allowed of the restoration of 
the amount to the legal reserve fund and the placing of £15,000 to 
the dividend reserve fund. 

The accounts of Garbe, Lahmeyer & Co. (German Electricity 
Works), of Aix-la-Chapelle, show net profits for 1903-4 ot £2,115, 
after having written off £9,653 for tbe purpose of depreciation, as 
against £6,076 provided for the latter purpose in the previous year. 
The profite have been disposed of by extinguishing the deficit 
brought forward from 1902-3, and by carrying the balance to the 
reserve fund. At the general meeting the prospects of the com- 
pany for the current year were reported to be favourable. 

The general director of the Helios Electricity Oo., of 
Cologne, in reply to an inquiry as to the financial results of the 
past year's trading, is reported to have stated tbat a definite judge- 
ment cannot at present be given, as the work in connection with 
the preparation of the balance sheet has not yet been finished. 
However, it can be seen that a not inconsiderable Joss will 
be declared, as in consequence of unforeseen and inevitable circum- 
stances, the business turnover has a been able to be brought up to 
the amount to reduce the losses. The rts respectin 
endeavours нос the company with арры он, the director 
concluded, are pure inventions. The above statement of the anti- 
cipated results for 1903-4 is surprising in view of the fact that the 
company underwent a system of financial reorganisation аз recently 
as 1902. 

The Berlin Electricity Worke Co., which is the principal supply 
undertaking in the German capital, may be referred to on the 
present occasion on account of the large share which the municipal 
authorities receive out of the profits, which amount to approximately 
£450,000 for 1903-4, as compared with £400,000 in the preceding 


year. Oat of the former total the snm of £142,314 will pase into 
the possession of the city, (рів being over £13,000 in excess of the 
amount paid bv the company a year ago. This increase is due to 
the improved results which have attended the supply business in 
the past year, and which allow of an advance in the dividend from 
9 per cent. to 94 per cent. thie year. It ia now intended to increase 
the company's share capital from £1,260,000 to £1,575,000 for the 
purpose of extending the generating stations and maine. 

The Oompagnie Parisienne de l'Air Comprimé, which undertakes 
an electric lighting and compressed air supply in the French capital, 
has earned net profits of £231,000 in 1903-4 as against £212,000 in 
the preceding year. It is not intended, as on former occasions, to 
pay any dividend, but to transfer the surplus to the reserve 
fund for the redemption of the invested capital. The adoption of 
this course is rendered necessary in consequence of the uncertainty 
surrounding the company’s concession. Indeed, the Prefect. of the 
Beine has intimated his intention of placing before the Paris Muai- 
cipal Council early next year a scheme for the amalgamation of the 
electric lighting business in Paris, and thus make it unnecessary for 
any of the roncessions to be renewed. - 

The Société Franco-Snuisee pour l'Industrie Electrique, of Geneva, 
which has a share capital of £1,000,000, and a bond issue of 
£400,000, is again unable to pay a dividend on the ordinary capital. 
This result was expected, as it was suggested at the last general 
meeting that the prospect existed of no distribution being possible 
for 1903-4. Тһе accounts show net profits &mountiug to £12,550, 
as compared with £4,970 in 1902-3, and, after making provision 
for the reserve fund, the balance of £11,000 has been carried for- 
ward to the next account. : 

The United Electricity Co, of Vienna, which belongs to the 
group asseccia'ed with the Escompte Gesellschaft, bas terminated 
the year 1903.4 witb net profits totalling 161,000 kronen. This 
sum, together with 307,000 kronen appropriated from the reserve 
fund, has b3en devoted to the extinction of the debit balance from 
the previous year. In addition to the equipment of a number of 
electricity works aud installations, the company delivered during 
the past year 924 dynamos representiog 18 570-H.P. The present 
fioanciel year opened with orders on hand which amount to 
about one half of the turnover in the past year. = 


ot 


PERMANENT WAY. 


PAPERS on permanent way construction for tramways are 
too few, and of the small number which have been printed 
within the last year or so, not many have been marked either 
by originality or by a sufficient thoroughness in treatment. 
That much ignorance of the most suitable practice existe is 
painfully evident after the shorteat rides on many roads 
which have been constructed for a period which covers only 
а fraction of the usual estimated life of a rail. 

Few consulting engineers have anything but a nodding 
acquaintance with the eleménts of successful practical con- 
struction ; clerks-of-works have been trained, as a rule, in 


the railway school, and borough engineers are competent 


only to pave the tracks, although they take upon thembelves 
the responsibility of the whole construction from concrete 
bed to bonding the laid rails. 

The consequences are that precedent—“ what the other 
man has done,” in other words—has governed, more than 
anything else, the general outlines, and even the parti- 
culars, of tramway permanent way construction; and that 
depreciation of the rails, paving and bed has proceeded very 
much faster thanthe growth of any fund to balance it, to 
the present consternation of municipal authorities and com- 
pany directors. pm 

The ignorance of which we have spoken has been unavoid- 
able, one might say, largely becauee of the absence of reliable 
data, although concrete beds and girder rails were the rule for 
some years before electric traction began to supplant steam 
traction, and the older managers had every opportunity to 
gather information aud to pin down defects all in ‘readiness 
for the new era. That they did not do so in any notable 
degree only supplies another argument against the use of 
such non-engineering minds in matters requiring a wide 
range of engineering knowledge of a trained and practical 
variety. 

Mr. A. N. Connett has just read a paper before the Tram- 
ways and Light Railways Association, which it will repay 
the three classes of men to whom allusion has been made 
above to digest thoroughly. It deserves reprinting in full, 
but for that we have not space. The chief points are 
sketched below. 

Little can be said in the matter of rails now that the 
Standards Committee has settled the most suitable sections 
and chemical analyses, but a word of warning is given to those 
who might use the standard specification without judgement. 
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There i8 à wide range of joints offered to the perplexed 
engineer. All the way from the simple fish-plate to the 
welded rail, and “all joints are bad, but some are worse 
than others." The tramway engineer has laboured in the 
post under the misapprehension that the type of joint which 
proved successful on railways would be the best for tram- 
ways, and even then he did not, and does not now, take the 
minute precautions in setting up fished joints which are 
essential to the greatest success attainable with that form of 
joint. The design of the plates and their very accurate 
fitting must be attended to in particular, and the joint 
should be opened up and refixed once a year. If tramway 
joints could have the same attention that they have on steam 
roads the joint problem would have about the same relative 
importance in the one case as in the other.” Considering 
the final economy to be gained- by opening up joints before 
they begin to ** work," we are surprised to find that this is 
practically never done. Mere tightening up of bolts is not 
enough. The fish-plates themselves should be removed and 
re-fitted. The cost of doing this is estimated at £30 to £40 
per annum per mile of single track where the rails are 60 ft. 
long. That is a small sum to pay in comparison with the 
amount which is required for the perpetual and ineffective 
tinkering which goes on from the fifth to the last year of the 
prematurely shortened life of the rails on the common alter- 
native system. 

Mr. Connett has not much opinion of the scarfed joint, 
but our experience with this joint has been in its favour, as 
compared with the plain fish-plated butt joint. 

. Of the three methods of rail welding, the Thermit is the 
handiest, as the plant required for making it is so much less 
than is required in the other cases. 

The old dumpy points are being replaced none too soon 
by points 11 ft. to 18 ft. long, with tongues of manganese 
steel about 7 ft. long, curved to snit the work. The 
* tongue and dummy" combination is preferred to the 
double-tongue arrangement, as point-turners are saved. On 
some Continental tramways, neverthelese, we have observed 
double-tongues being worked quite satisfactorily by the 
motormen by means of point-bars handled from the plat- 
form. More uniformity in the matter of points and cross- 
ings is desirable. | 

The presence of а groove makes some wear between rails 
‘and wheels unavoidable on sharp curves, but much of this 


might have been removed by the earlier nse of an inclined : 


lip on curves. Concrete construction, although undesirable 
on several counts, will remain standard in England so long 
as the tracks are used for other heavy traffic. 

Of the two generally accepted ways of setting the rails, 
that which provides for the completion of concreting in one 
operation is preferred, and it seems to be in general favour. 

The good example of Hull in the matter of maintenance 
should be quoted widely. Although the oldest joints are 
giving no trouble (probably owing to careful construction in 
the first place), they are all being tried with a straight edge, 
and any showing Pe in. depression on a 5 ft. stretch are 
being opened out. ‘Che cost of maintenance is only :067d. 
per car-mile. The rails are of special type, separated from 
the concrete foundation by longitudinal sleepers. 

When laying wood paving, great care must be taken, 
especially when using hard-wood blocks, to prevent the 
effects of expansion being injurious. 

Bonding, as a subject more thoroughly understood by 
electrical engineers than the other items of track work, bas 
been more fully discussed, and, perhaps for this reason, Mr. 
Connett does not deal with it at all. | 


THE CULT OF THE MARINE ENGINEER: 
A TIRADE. 


[COMMUNICATED. ] 


So much has of late been written, said, and assumed con- 
cerning the super-excellent applicability of marine engineers 
{о central station practice, that it is surely high time for 
someone to arise and bring upon himself the odium of that 
numerous and.potent class of men, by impugning their 


entire usefulness in the highly-specialised work of mansging 
the running of a station for the supply of electric light and 
power. That the following remarks are not impartial is 
freely admitted; they are ап atlempt to articulate the 
mutterings of protest, sometimes couched in unprintable 
form, emitted from time to time by engineers who have been 
specially trained for this work, and who see their occupation 
wrested from them by men whose original ambition lay in an 
entirely different direction. 

Let us carefully examine the career of the marine man 
before he enters an electric supply station. Starting ав an 
apprentice, he probably spends five years in the shops and 
shipyards of a marine engineering firm. Не learns there a 
variety of useful items of information concerning one type of 
engine—the vertical, three or four-cylinder, open, medium 
speed engine now being to some extent displaced by a prime- 
mover which first proved its usefulness in electric generating 
stations. Apropos of this, why should not station men now 
go and teach the marines something? They have had 
more experience with the steam turbine than the nautical 
folk. Our apprentice also learns marine-type boiler-making 
and, perhaps, the general constructional work required in the 
building of iron ships. His next move is to get tosea. This 
action is closely followed by reaction, for the aim of nine- 
tenths of the sea-going fraternity appears to be to cruise 
about just long enough to get the chief’s ticket, and then to 
clear out as soon asa living wage presente iteelf on land. 
While at sea, however, һе learns the running of the pro- 
pelling machinery, consisting of an engine of, say, 5,000 or 
6,000 H.P., running at approximately constant load, with as 
few etoppages as may be; the supervision of stokers whose 
caste and nationality are of a miscellaneous character ; the 
performance of minor repairs—all heavy work is, if possible, 
postponed till the ship’s arrival in dock, when the company’s 


works staff attends to it; and, if the boat is a 


er 
steamer, the art of easy and polite conversation with the fair 
ones, mostly in the popular-lecture-engineering style, which 
is an excellent training for the display of technical know- 
ledge to a borough council. His youthful ambition prompts 
him to` read for the Board of Trade’s second clase, and 
eventually for the chief's certificate an examination which 
an average seventh-standard schoolboy could, with a year’s 
special coaching, go through with flying colours. 

Now, in all this, what is there that fite a man for central 
station work? It may be urged that every modern ship 
carries its electric light plant. Granted—but what plant 
is it? A low-tension direct-current 1,000-light machine is 
coupled through a remarkably simple board to a two-con- 
ductor system, one pole of which is the ship’s hull, and 
where fault-finding is automatically conducted by the burst- 
ing of one or more fuses, or alternatively by the production 
of a fire of greater ог less dimemsions. The engineer on 
watch has to divide his attention between the main pro- 
pelling engines and this little pigmy. Which is likely to 
receive his serious consideration? On large boats a more 
or less skilled electrician is carried, who looks after the 
wiring, fittings and unofficial complaints. In smaller boats 
a knowledge of electricity is empirically obtained by the first 
or second engineer, who thereby becomes a great man. 
Until two years ago there was no such subject aa electricity 
recognised in the Board of Trade examination for the first- 
class certificate. 

Our marine man—say, third or fourth engineer—now 
seeks a shore job. The first and second engineers are by 
now receiving too good a salary to desert theship. An electric 
light station wants а fitter, ог a junior engineer, or a repairs 
engineer. Moreover, it wants to save money. The marine 
man comes along, flourishes his Board of Trade certificate, 
and after the customary preliminary haggle, is engaged. 
Now, what is that man doing in a central station at, say, 
358. а week? Не is not working with heart and soul, but 
slipping off at odd minutes to put his nose to within as near 
sparking distance of the high-tension contacts as he dare, to 
see how they work; and in due time he gets a rough, 
approximate, rule-of-thumb, problematic idea of how the 
electrical gear behaves ; and he has waved that Board of 
Trade certificate with such vigour that Finsbury-trained, 
Brush Co.-developed men ,unused to such fearful brandish- 
ments, have quailed at the sight—the natural outcome of 
which is that he gets a shift engineer's job, and misguided 
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station superintendents have even ben known to advertise, 
“Marine men preferred! | 

What is the secret of this leaning towards the marine 
pervert ? Is it an instinctive respect for the self-trained 
man? There are plenty of these whose lives have been 
spent in the electrical sphere—men whose characters are 
every bit as pritty, and whose knowledge is quite as deep. 
Is it that the marine man knows the mechanical side. and 
that the electrical doesn’t matter ? It needs no elaboration 
to show that in a central station there are many pieces of 
mechanical gear which are absolutely new to the man who 
has just come off his ship, and which can be learnt quite as 
easily and quickly by an average Jand engineer. Moreover, 
the function of а running-engineer is to keep things running; 
an electrical accident is all over while a mechanical defect 
is giving notice that it means to cause trouble. At such a 
time the marine man is in difficulties—he is pondering over 
his past experience with bis 1,000-light machine and his 
observations on the high-tension contacts, and settling 
whether he will more certainly get tbe sack for pulling out 
all or none of the switches. 

A reason, which was expounded to the writer as “plain 
truth " by a works engineer who made a point of engaging 
marine men, and whose name sball in mercy be withheld, 
was as follows :—'* The marine man will do anything to stick 
at home with his wife. He will work like a nigger and 
take cut-price wages. Пе won't move to a higher job—he 
is frightened of it, because һе knows condemned well that 
any theory which is required be hasn't got about him.” Ве 
that as it may—and the writer dare not assume responsi- 
bility for the statement there is anotber and more potent 
reason. It is that Board of Trade certificate. The elec- 
trical man has no little bit of Government paper which he 
can push in front of the nose of a prospective employer 
saying. Behold now, here is unimpeachable proof that I 
have been in an electrical works as apprentice for £o long. that 
I have held a responsible position, and done my work properly 
for so long, and that I had a good enough head to pass these 
Government examinations" The marine mau has this 
document. The employer heaves a sigh of relief when he 
кеев all this information in a nutshell, and—gives the marine 
man the job. 


INCANDESCENT LAMPS ON THE EDISON 
COMPANIES' CIRCUITS. 


By E. KILBURN SCOTT, M. I. E. E., A. M. I. C. E. 


ABO Ur 74 of the principal electric lighting concerns in the 
States are known as Edison Companies, and although they 
are not associated in any way financially, they have a close 
scientific or technical connection. Another concern known 
as the Electrical Testing Laboratories which testa some 
10 million incandescent lamps yearly, is also associated in- 
directly with the lighting companies. 

It may be of interest to English readers to know that the 
Edison Companies consider it of such vital importance 
that customers should have à good light, not only pleasing to 
them, but also a credit to the company supplying current, 
that they make a practice of giving all the lamp renewals 
free. About 50 of the companies also supply the original 
lamps as well, even when it runs to thousands of lamps for 
a single installation. 

The companies only expect а lamp tostay on circuit about 
500 hours before the customer sends it io, and they make 
а rule of exchanging any lamp, even though they may 
know that nothing is wrong with it. 

In the case of shops, the value of the advertisement of a 
good light is so great, that the company actually solicit the 
shopkeepers to renew their lamps as frequently as possible. 
They find from experience that money spent in that way 
creates business by setting up competition between rival 
shopkeepers. 

The bulk of the lamps in use vary from 108 to 124 volta. 
There are some 220-volt lamps on the Pacific coast, but this 
pressure has not caught on in America, and apparently 
everybody is quite satisfied with tbe lower pressure. : 


A standard 16-c.P. lamp is required to take 50 watts, and 
the Testing Co. condemns any lamp which uses 53 watts or 
over. There is no such thing in the States ава 60-watt 
16-С.Р. lamp. | 

The standard of. useful life is taken to be a 20 per cent. 
drop on the initial candle-power. That is to say, when 
a 16-C. P. lamp gives only 12°8 с.р. its useful life is con- 
sidered at an end, whatever its condition otherwise. 

Here, again, the Edison Companies find it to their advan- 
tage to renew the lamps, because independently of the falling 
off in candle-power, which may displease the customer, there 
is a falling off in receipts for energy. 

Thus in a particular case it was found that a certain 
16-c.P. lamp took 3:1 watts per candle, or a total of 49:6 
when new. After a time it fell off to 19:8 с.р. and then 
took 3:7 watts per candle, or a total of 47:3, that is to вау, 
the energy consumption was reduced 4 per cent. 

That it pays the Edison Companies to keep a close watch 
on the condition of their customers' lamps is well shown by 
the financial success of these companies. Taken over а 
number of widely separated сдпсегов, the cot of the lamp 
renewals is found to bs less than 1d. per kw.-hour &o'd, and 
the maximum ів not more than 1d. | 


VISIT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS TO AMERICA. 


[BY OUR SPECIAL COMMISSIONER. ] 


(Concluded from page 805.) 


THE power installations in this city (Washington) were 
rather disappointing when compared with those seen in 
other cities, being small and equipped with units of the 
older belt-driven type, though the Potomac Electric Supply 
Co. have recently erected a .Curtis 2,000-kw. three-phase 
turbo-generator, and propose bringing their plant up to date 
by the introduction of three-phase distribution. a 

All the tramway track within the City limits is operated 
on the conduit system, in accordance with the terms of the 
franchise granted to the company by the Legislature. On 
reaching tbe outskirte, the cars, which are all fitted with 
trolleys, stop over a pit in the centre of the track, where the 
plough is removed by hand and a switch closed so that the 
overhead wire can be used. 

The yokes used in the construction of the conduit also 
carry the running rails; this type of constructicn is, of 
course, much more costly than the method adopted by the 
London County Council. 

The Naval Yard was of special interest, as one of the 
finest model ship hull testing tanks was being installed 
there. Тһе models are towed by a high speed electric 
motor-driven traveling bridge. Prof. Perry, baving care- 
fully inspected the apparatus, gave an extempore lecture to 
the party, emphasising the chief features. In the machine 
shops an electric motor drive was being installed, the 
Orocker-Wheeler four-wire  multi-voltage system being 
employed. The motors were applied to the multi-geared 
latbes in a very ingenious way. The cone pulley was 
removed, and a special hollow armature shaft made for the 
motor to run in place of the belt cone pulley. А 10-H.P. 
motor is also provided for moving the tool carriage on «ach 
heavy lathe. 

It was interesting to note that wire guns were not being 
constructed, this type not being the standard of the U.S. 
Navy, in opposition to the practice of many other 
countries, 

On the same evening after dining together at the New 
Willard Hotel, automobiles conveyed the party to their 
special train, which carried them to Philadelphia, arriving 
at 12 p.m. "The night was spent at the Bellevue-Stratford 
Hotel, one of the new palatial hotels recently erected in 
America, which had only been opened to tbe public on that 
day. А large electric, hydraulic, heating, aud refrigerating 
plant is installed in the basement, the hotel being in- 
dependent of any outside power supply. This plant was 
much larger than was anticipated by those who ventured 
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into the depths to explore, the switchboard with ite 
imposing row of circuit breakers making quite an advertis- 
ment for the manufacturer. 

A general tour bad been arranged for, on the morning 
of the 21st, by four-in-hand coaches to the following 
points of interest: — The power house of the Philadelphia 
Rapid Transit Co., the main generating station of the Phila- 
delphia Electric Co., the Baldwin Locomotive Worke, the 
United States Mint and Independence Hall. A special tour 
had been planned out for the ladies through some of the 
principal streets, shopping and financial districts. After a 
visit of inspection to Independence Hall, they were driven to 
Fairmount Park, one of the largest in existence, a drive of 
some miles being taken up the Schuylkill River. This park 
covers an area of 2,900 acres, and extends some 14 miles in 
one direction ; it must be an invaluable asset for a city like 
Philadelphia. 

At the power house of the Philadelphia Rapid Transit 
Co. there are installed four 1,500-Kw. and two 800-kw. 
Westinghouse generators, driven by compound con- 
densing engines. A new turbine station was in course of 
erection, but there was very little to be seen beyond the 
foundations. 

The parties were then driven around the grounds of 
the University of Pennsylvania, which comprises 38 fine 
buildings, which are occupied by 3,000 students. 

The next visit on the programme was to thé main 


generating station of the Philadelphia Electric Co., one of 


the Edison companies, which as in other towns bas absorbed 
all the smaller companies. In this station are installed 
one 5,000-kw., and one 2,000-Kw. generating sets. A two- 
phase 60-cycle distribution was decided upon as the most 
suitable, under the existing conditions, and the voltage used 
is 6,000. "The station is designed on the sectional plan, во 
that it can be extended in one direction when required. 

The Baldwin Locomotive Works was then visited. In 
conjunction with the Westinghouse Electric and Manu- 
facturing Co., а large number of electric locomotives are now 
manufactured here. Some of the American monster rail- 
road engines were seen in various stages of construction. 
The use of high-speed tool steel has introduced many 
innovations into this works, in particular it bas for the 
time being caused the milling machines to be displaced in 
favour of planing machines once more. Electric driving is 
used throughout, and as an interesting fact in connection 
with this, it may be mentioned that by doing away with 
overhead shafting and belting, and by the introduction of 
electric cranes, the firm estimates that an increase of about 
38 per cent. was made in the capacity for work, and the 
same percentage increase in storage facilities. 

The United States Mint was the next item on the pro- 
gramme. A very modern direct-connected motor-driven 
equipment is installed here. After its inspection, all re- 
assembled at the Bellevue-Stratford Hotel for lunch; when 
Mr. Weaver (an Englishman), Mayor of Philadelphia, gave 
a brief address of welcome. After the luncheon, the special 
Pullman train was boarded for the last time en route for New 
York, which was reached early in the evening. 

Seated in the observation car, the operation of the auto- 
matic electrically-operated signal system was watched by 
some of the party with interest. The line the train was 
travelling over between Philadelphia and New York was 
a four-track road, owned by the Pennsylvania Railroad 
Co., over which there is an exceptionally heavy traffic. 
Every half-mile along the route a signal is placed and ғо 
arranged that trains on the same track cannot approach 
nearer than one mile from each other. 
close that often only this minimum distance remains 
between the trains, a distance which seems rather close when 


trains are travelling in the neighbourhood of 50 miles an 


hour. 

On Thursday afternoon, September 22nd, automobiles were 
waiting for the visitors at the Waldorf Hotel to convey them 
to the River Ferry, by aid of which they joined a special 
train for West Orange, New Jersey, where the Edison labora- 
tories and factories are situated. Before commencing the 
tour of inspection all the members of the party were person- 
ally introduced to Mr. Edison. At the end of the intro- 
ductions a phonograph played: ће British National Anthem, 
which little courtesy was much appreciated by the visitors. 


The schedule is so 
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Groups were then formed to facilitate the tour of inspection ; 
one party being personally conducted by Mr. Edison. 

It is the proud boast of the laboratory that it has samples 
in its store rooms of nearly every chemical in existence. 

The phonograph factory, which was then viewed, was a 
good type of an up-to-date American speciality factory. In 
addition to phonographs, other products were records, cine- 
matographs, and numbering machines. The process of 
making the wax records aud of dealing with the saphire 
stylus for the recording and reproducing diaphragm was of 
o interest, the latter work being nearly all done under 
tbe microscope. | 

Afternoon tea was served in the library, and then a short 
exhibition of cinematograph pictures took place, Un- 
doubtedly, to see the cinematograph and hear the phonograph 
at their best, a visit must be paid to this factory, for the 
exhibition given here was finer than any of the party had 
seen before. | 

In the evening the members of the British Institution of 
Electrical Engineers gave a farewell supper to the New York 
Committee of the American Institute of Electrical Engineers 
and those representatives of the committees of other cities 
who were able to attend, abont 100 being present. 

Mr. Gray referred to the success of their visit and to the 
great kindness and hospitality they had received everywbere 
they had been. Col. Crompton returned thanks, on behalf of 
the party, to the manufacturers апа others who had so 
liberally thrown open their works for inspection. Responses 
were made by Mr. Bion J. Arnold, President of the American 
Institote, Mr. C. L. Edgar, chairman of the Boston Local 
Reception Committee, Mr. S. Insull chairman of the 
Chicago Committee; Mr. T. C. Martin, chairman of the 
New York Committee ; and Mr. E. H. Mullin, chairman of 
the Transportation Committee. 

After the supper an informal presentation took place, 
souvenirs being given by the party to Mr. and Mrs. E. Н. 
Mallin, Mr. R. W. Pope, secretary of the American Institute, 
and Mr. T. C. Martin, chairman of the New York Reception 
Committee, all of whom bad worked especially hard to 
ensure the comfort of the party being maintained at & high 
standard. On Friday, the 23rd, a visit was arranged in the 
morning to the Crocker-Wheeler works at Ampere. 

In the afternoon about half the party, including Prof. 
Perry, Dr. Glazebrook, Prof. Cormack, Mr. Lloyd, and others 
sailed in the White Star liner sa. Arabic, for Liverpool, 
amidst the cheers of their New York hosts, who had come 
down to the догу to see them off, and the remainder of their 
confréres, who had made arrangements to return a week or во 
later, not yet being satiated with visits to works and power 
installations. | 

Thus ended a most enjoyable visit, in which a great deal of 
ground had been covered, and a good deal that was new and 
interesting seen, and leurnt, of and about a new country. 
Things were noticed that in some cases could not be carried 
out in an old country,and in other instances features that 
could not be adopted in America on account of the lack of 
the conditions that exist in a more densely populated land 
were conspicuous by their absence. 

A special feature in many of the large towns is the 
electric lighting combinations, miniature trusta, which þad 
absorbed all the smaller companies, chiefly under the control 
of the Edison Illuminating Co., and the General Electric Co. 
New and enormous stations with large units taking the place 
of the smaller plants, and incidentally reducing the cost of 
production to а minimum. 

In his speech at the farewell supper, held on September 
22nd, Mr. S. Insull, of Chicago, urged that the electric 
supply business in the large cities of England should be 
carried ont аз in America. As an example, he pointed 
out that London had no fewer than sixty-three sepa- 
rate generating stations, which was undoubtedly a great 
mistake. He knew that legislators and financiers were 
opposed to this at present, but it was the duty of the engi- 
neer to educate them with respect to these matters, for if 
this lesson were learned it would greatly alter the conditions 
of electric supply to the advantage of England. 

The rates charged to private consumers in America, not- 
withstanding this combination and cheapening of production, 
seemed to be higher than in England ; on the other hand, 
the charge to power consumers on a large scale is extremely 
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low. The system of charging private consumers із а very 
complicated one, as a variety of different methods are in use 
in each city. 

Power is sold at во much рег horae-power per annum, а 
unit that is not familiar to engineers in this country. The 
rate varies from $15 to $30 (say £3 to £6), a rate which 
compares favourably with other sources of supply. 

The limit of size of the reciprocating steam generator 
appears to be 5,500 xw. Turbo generators are being con- 
structed and іп use up to 10,500 Kw., and undoubtedly this 
type of generator has come to stay. The factories where 
they are constructed are extremely busy with orders for this 
class of work, though otherwise, very few of Ше works in 
America seem to be workiog at anything like their full 
capacity, the Presidential election and other causes leading 
to a depression in the market at prezent. The Presidential 
election certainly seems to be a most disturbing factor, 
occurring as it does every four years, and results in a most 
serious dislocation of trade, far more serious than any Parlia- 
mentary election in England. 

The Babcock & Wilcox type of boiler, with Roney 
stokers, seems to be almost universally used for power station 
work. Economisers are rarely u:ed, though a space is 
usually left to fit them in. The very cheap'st fuel obtain- 
able is consumed. : 

A feature of all the newer power stations was the almost 
complete control «f the plant from the switcLbcard, which 
in itself was of the diagram type, having mounted on it only 
the instruments and &mall control switches or presses which 
controlled the ma‘n electrically-operated switches. The 
highest alternatirg current pressure on tke switchboard 
panels, did not often exceed 115 volts, derived from 
potential transformers. The field rheostats, the main engine 
governors, the main and feder switches, the main steam 
stop valves, &c, were generally motor operated, usually 
being placed out of sight of the switch gallery, tell-tale 
coloured lamps and ind.cators ioforming the switchboard 
attendant as to whither they were open or clossed. 
Batteries seem to be very little used, probably due to the 
very large size of tLe averege power station, where there 
would be no capital saving by their introduction. It is 
generally admitted though, that they would ke advantageous 
in sub-stat ions. 

All the power and light distribution outside the actual 
business centres of the cities ів carried out by the aid of over- 
head cables. Transformers are mounted on the top of the 
poste, at points where energy is required for local use. This 
overhead construction is very unsightly, and little care seems 
to be exercised in choosing straight poles, which does not 
add to the neatness. 

The construction of the streets was deemed very poor, and 
the tramway tracks were decidedly bad. The overhead con- 
struction was often of a very flimsy character. It was nct 
at all unusual to see a feeder being used as а span wire and 
thus serving a double duty. The use of wooden posts un- 
doubtedly docs away with the necessity of having good insu- 
lators, which ів an economy. One trolley line used on coL- 
structional work at Niagara Falls, was attached to the wooden 
cross-arms of the ре. by the simple method of twi-ting a 
piece of wire around both, the only insulation being thut due 
to the post itself. This, of course, was an extreme case. 

The high speed at which the trolley cars are operatcd, 
must be seen to be appreciated; 30 miles an hour is 
often attained in the cities, and 40 to 70 in the country. 
The almost universal adoption of air-brakes, however, means 
that the cars are well under control. It would seem that 
the intrcduction of air-brekes into England would be of 
great .dvantage, more espccially on the heavier cats, for it 
is a successful power brake that is entirely independent cf 
the car motors. The use of such a brake also ensures that 
the brake-blocks are not kept in a position where they just 
rub on the Wheels, as is so often done by drivers in England, 
when using a hand- brake, so as to enable them quickly to 
apply the brake when necessary, regardless of the power they 
are wasting. 

The curves on the double track, when turning a stieet 
corner, were nearly always too close to each other, with the 
result that two cars could not pass each other without 
colliding. The straight running trolley head is in use almost 
without exception. 


Horse and cable drawn cars are still in use, for special 
reasons, in New York and Chicago, and many of the tram way 
concerns are in a far from flourishing condition, the dividends, 
if any, being very low. : " 

To English minds the railway level crossings seemed very 
unprotected aud dangerous. 

The practice thronghout the country seems to be to let 
each man look out for danger for himself. there, apparently, 
being no grandmo:herly, or otherwise, Boaid of Trade to 
look after him. 

The single-phase railway problem is one that is absorbing 
а great deal of attention at present, and good results are 
being obtained ; already one commercial road is equipped 
and ancther is in cour:e of equipment. 

It was very noticeable, how complete a control of the е!ес- 
trical business, the two large electrical manufacturing 
concerns in the United States have, other firms not seeming 
to have the opportunities they would get in England for 
introducing their manufactures. 

Disappointment was expressed at many of the machine 
shops, for though there are some very fine shops in America, 
there are also others which could learn many lessons from 
Eogland. Perhaps the most striking feature was the radical 
change in practice that has been brought about by the use 
of high speed steel. No process discovered in recent years 
has effected such an increase of manufacturing capacity 
and soch a general revolution in machine design. Incident- 
ally it has caused a temporary difficulty in setting piecework 


prices. 


It was very striking to note how comparatively young 
the leaders in American engineering enterprises are; moet of 
them have made their names before leaving the thirties · 
behind, and are consequently men with a long future before 
them. 

The couitesy of the Americans to the visitors was very 
open-handed and generous, nothing being too much tronble : 
for them to undertuke in the way of entertainment or 
instruction. This was much appreciated by the. visiting 
party, as it enabled them to see much in a short time, 
with a minimum of fatigue, and all carried away with them 
a veiy plea-ant recollection of American energy, enterprise, 
and hospitality, as evidenced by the electrical engineering 
section of the community. 


TRAMWAY BRAKES. 


TRE Electrical Werid and Engineer Digest of September 17th con- 
tained a report presented at the Vienna meeting of the International 
Street Railway and Interurban Haileay Association, by Herr 
Scholtes, on brakes fc r electric street railways, based on information 
received from 54 companier, aud oa а former report by Poe! z, which 
covered the practice of 20 companies. Scholtes distinguishes the 
following three groups: —In tte fist group hand-brakes, operated 
by tle motorman, are used, and only in special cases are short- 
circuit brakcs applied; this method is used ín 63 per cent. of ail 
companies which replied to the irquiries. The author calls attention 
to the hand-brake uted by the Leipsig Street Riilway. In tbe- 
eame a sufficient braking effect is obtained by a friction device 
between brake gear апа brake crank, without any exertion of the 
motorman, віт се the momentum of inertia of the ‘car is utilised for 
pressing the brake shoes against the wheels. This brake is stated to 
have proved very satiefa tory. Besides the hand-brake, most of the 
companies in this group ute the electric short-circuit brake as An 
emergency brake. The second group comprises those companies 
Wb ich use in general, clectric brakes, together with hand-brakes. 
This is done by 22 per cent. of the companies In this case the 
trailers are also generally braked electrically. The author seems to 
be rather favourably inclined toward the electric brake. Tte 
motors should be chosen of sufficient capacity to prevent undue 
hea'ing. Оп gradis Ше cars must be stopped by means 
of the hand-breake. The third group compri«s sir-brakes, 
and is sub-divided by the author iato two classes. One class 
comprises four companies which have air-brakes on all motor 
cars, the other six companies which use air brakes on only a portion. 
of their cars, only the heavy trains und cars being provided with 
the same. The author has made careful measurements of the 
power required for operating the air pump; the energy consumption. 
with electric braking and without the air brakes was 429 watt- 
hours per km., with the air brakes 456 watt-hours per km., so that 
the difference of 27 watt-hours = 63 per cent. was the energy con- 
sumed by the pump. The statements of the different companies ав 
to cost of operation and maintenance are scarce, and vary greatly, 
the average values being as follows:—Hand brakes, 006 cent per 
car-km. ; electric brake, 0 02 cert. per car-km.; air brake, 0 08 cent 
per car-km., во that the air brake is tho most expensive опе. The 
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general conclusions of tke authcr are tta* the load conditions are 
to be taken into account. Tle brakes should not cause any jerking. 
There should always be two independent brakes. The main b-ake 


must not tire the motorman out. If the kand brake is intufficient . 


as a main brake on account of too great a weight, or tco great 
a number of trailers, or too diffi:ult conditions of the tra k, a 
mechanical type of brake should be used, and. the electric brake 
should beintroduced. Under special conditions (for instance, if tbe 
motors have not a suffi:ient capacity, or if the controllers and 
rheostats have not enough steps) air brakes may be used to 
advantage. For heavy loade, high speeds, and with more than two 
trailers, air brakes should always be used. TAM 


NEW PATENTS APPLIED FOR, 


\ 


Oompiled expressly for this journal by W. P. Тномрвоин & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


28,425. ‘Improvements in live rail protections for electric railways.” J. 
LIxkLE TER. October 8ləst. 


28,488. ' Improvements in msgneto-electric apparatus for ignition pw poses 
im eonrection with internal combustion engines.“ H Hol DEN. 
October 81st. 

28,453. “ Improvements relating to the insulation of coils of electrical 
apparatus." О. B. Moors. (Date applied for under Patents Act, 1901, November 
21st, 1908, being date of application in United States.) October 81st. (Complete.) 


28,46. Improved portable electric alarm." R. F. Rowe and W. R. BLorx. 
October 81st. ' 

23,525. Improvements in connection with electrical radiators.” H. J. 
DowsrNc. November Ist. 


18,527. “Improvements in or relating to electric cable conductors.” W. E. 
Hitch. November lst, . 

£8,659. '* An aprliarce for divergirg electric currents from a main line or for 
connecting cables or wires," Е. GanmsiN. (G. Bogni.) November Ist. 

29,565. Motors for washing machines.“ G. E. AVERILL. Ncvember 1st. 


(Complete.) | 

£3,567. p provements in and relating to electrio ‘incandescent lamps.” 
A. W. Hitt and J. HARRINGTON. November Ist. 

28,5798. pn provemenss in or re'ating to driving belts ard the like for pre- 
venting electrification of the same." L. LerLovp, В. OBERNESSER, J. TENTHOREY 
and V. TE&NTHOREY. November lst. 

28,604. “Improvements in or relating to electric incandescent lamps.” Е. 
Rietuor ard A. Basca, November lst. (Complete.) 

28,612. “Improvements in enolosed dynamo-clectrio machines.” R. М. 


KEWBOLD. November 1st. (Date applied for under Patents Act, 1901. 
November 8rd, 1908, being date of application in United States.) (Ci mplete.) 


28,622, ''Im;rovements in galvanic batte: ies.“ P. XOoLLMAN Nx. November 
1st. (Complete.) 


28,661. “Improvements in dynamo-electric machinery.“ 
November fnd. 


28,685. ‘Improvements in electric projecting lamps, chie fly for enlarging and 
. projecting lanterns.” L. Kamm. November 2nd. | 

28,696. ‘‘ Improvements relating to electric cables or condcctors applicable 
for submarine ute.“ J. A. L. DEARLoOvE. Novemter 2nd. 


28,116. * Improvements in devices for preventing sparking of the commutators 
of electric motors." ALLGEMEINE ELEcTRICITATS GESELLSCHAFT. N vember 
Tnd. (Date applied for under Patents Act, 1901, November 2nd, 1603, being date 

. of application іп Germany.) (Complete.) | 


28,726. ‘Improvements in or relating to rheostate." С. Wirt. (Date 
applied for under Patents Act, 1901, November 6th, 1903, being date of applica- 
tion in United States.) November ind. (Con plete.) : К 

28.765. Improved insulating material for eleotro-technical ригро:ев." 
A. RupENick. November 8rd. 


18,69. ‘* Improvements in electro-magncts for extracting magnetic impurities 
from liquefied materials." Н. W. WiLsoN and Тнк East ANGLIAN ENGINEERING 
Co, LTD. Ncvember 8rd, 


98,797. '' Improvements in temperature compensating ‘devices for electrical 
recording instruments.” W. H. Ввівтоі. November ard. 

25.08. „Improved construction of push button switch.” A. C. BURNETT 
and J. Кіснмохр. November 8rd. | NP 

23811. ‘‘ Improved manufacture of plates and electrodes for electric accu- 
mulators and storage batteries.” 
ber 8rd. ' 

23,816. ‘Improvements in electric control systems." THE Britigh Taom- 
sow-HovsTON Co., LTD. (The General Electric Co „United States.) Novem- 


B. Т. WEBSTER. 


ber 8rd. 
23,817. “Improvements in electric motor control.” THE Britiss Тном- 
gon Houston O., LTD. (The General Electric Co, United States.) Novem- 
Y * 


23,820. "Improvements in and relating to electrical choke coils.” G. 8. 
Carson. (Date а; plied for under Patents Aot, 1901, March 80th, 1904, being 
date of application in United States) November 8rd. (Complete.) 

28,28. ''Improved terminal for electrical apparatus.” H. G. PRESTED. 
November 3rd. Complete) 


38,871. '' An electrical buoy light." Р, Watson. November 4tb. 


23,885. '' Improvements in magnetic brakes for railway and other vehicles." 
R. Bratn. November 4th. | 

23,899. Improvements relating to the manufacture of incandet ce nt electric 
lamps." A. Just and F. HANAMAN, November 4th. 

28,928. ''Improvements in inosndescent electric lamps, and in the method 
of exhausting the same.“ А. W. KENYON. November 5th. 

23,952, ''Improvements in and connected with telegraphic and other trans- 


mitting apparatus." J. T. ARMSTRONG and А. ORLIKG. November Sth, 


_ 23,960. “New illuminators applicable to electric or other theatrical ttage 
rights, or for forming elec tric cr other letters, tigns or the like illuminative dis- 


plays.“ W.GovLToN. November 6th. 

20,969. Improved construction of electric arc lamp.” Н, Diamant and 
A СніквА, November Sth. | | 

23,971. "А new or improved electric device adapted for circuit closing, 


indicating power transn itting, and possibly other purpoees." G. L. ANDERS and 


М. Binu. November 5th, 

23972. ‘‘Improvements in «lectrical] indicating or measui ing instruments 
having sy rings to convey the current to a mcvable system.“ SIEMENS Bros, 
anD Co, Lip. (Siemens & Halske, Akt. Ges.) November 5th. (Cc mplete.) 


G. ScHavtr and G. Petripes. Novem- 


PATENTS EXPIRING DURING 1904. i 


(Co..cluded from page 878 ) Hi 


18,1986. Iin rovements in electrical meas Iring tn&truments." H. H. Lak. 


(E. n November 11th, 1830. Relates to meters ot the Ment ro пын. 
mater type for measuring current strength or electromotive force. A fixed coil 
is arranged in series or in shunt with а movable coil, the pivots of whioh are 
fitted with spiral springs. The upper p vot carries a disk, to which is attached 
а pointer. To prevent violent contact of the pointer with the stops and avaid 
oscillation, pins p-cjecting from a disk engage with arch-ah d slots in curved. 


t 


\ 


pieces carried by an arm, which has а vertical pin movable in а curved alot: 


when the coil is deflected, the moyement ої the painter is limited by 
slots, the arm being then moved in the same direct 

slots are in advan:e of the pins and the pointer takes up its final position. For 
retarding the motion of the pointer, во as to make the instrument dead beat, 
a friction brake is used con-isting of a disk against which bears а pad; when a 
pin is pushed slightly downwards, the oirouis is completed through the eprip f, 
a farther depression of the pin first diminishing the pressure of 4 б pad on the 
disk to permit of the turning of the latter, and then entirely releasing the disk. 
For correcting for temperature variations, a series of resistance coils are 
arra~ged in the m -ter aireuit and so ma-ked that а movable contact aim can be 
mov 


e curved 


18,625. “Improvements in and relating to appiratus for use in electric 
welding, forging, and other metal working operations." 
Lemp.) November 18th, 1£90. In apparatus for welding, forging, &c., by elec- 
tricity, several transformers to supply the eleotrio beating current to the 
work or work holding devices are used arranged іп par lel or multiple arc. 
M sans ave provided for regulating the current supp!ied to the different parts 
of the work. In the arrangement described, the primary circuits connected 
to an alternating-current generator, are situated in ohannels in the seconds ry 
bars. Separate or res or a single core шау be used for all the transformers. 


on as the pointer until the | 


H. H. LAkR. (H. : 


~ 
` 


я into the required positien. to k.ep the resistance constant alter inspec- - 
tien of an attached thermometer. 


{ 


Опе or more bridge-pieces may be used in the core. Shunts with variable 


гезіз'апсез may be provided in each primary oircuit for regulatir g the current. 
A reg ilating device consisting of an iron ring or core on which are two coils 
may be used. On moving а copper cirole or d closer to one or other of the 
ils, the cur ent in the primary oircuits is varied. The tops of the secondary 
1 M bevelled to receive the clamp made in two parte ineulated from one 

nother. 
and the clamp or work-holder may work in the an 


lar bearing between the 
Secondary bars. The transformers may be arrange 


round the sides insulated: 


from one another, and the work-holding jaws аге fo. ced up by pressure cylinders 


or sorews, &v. 


18,576. “ Improvements in app iratus for controlling electrio ourrents.“ 

. H. C. NEVILLE. November 18th, 1890. Relates to apparatus to allow a oyr- 
rent of electricity to flow in one direction only, through а circuit, or through а 
very high resistance in the reverse direction. 


18,96. ‘‘Iaprovements in the process and apparatus for manufacturing 
Copper tuber, sheets, strips, and wires by electrolysis.” A. 8. ELMORE. 
November 21st, 1590. Metal pipes and tubes are formed by electro-deposition 


The two transformers may be erranged at an angle to one another, 


опа mandrel, and are removed by being expanded. The tubes may be cut into. | 


sheets or spir (ly into strips to be diawn into wire. Inthe specification a cross- 
section of one of the plating-baths is shown and described. The batts are 
arranged in two parallel ruwe, and the mandrels are mounted on wooden axes 
which rest in glass bearings, contact with the generator being made by means 
of brashes. The copper anode consists of a horizontal perforated copper plate 
covered with granulated copper. Vertical copper plates are arranged each side 
of the mandrel. The mandrels are driven by chain and belt gearing from a 
с ntral shaft. A burnisher travels to and fro along а screw shaft, the motion of 
which is reversed by means of a olatch automatically actuated by stops on а 
sliding rod linked to the clutch lever. The burnisher tool is mounted in a 
slotted arm, and has an elastic ba: d for regulating the tension. The layers of 
© pper are rendered detachable by oxidising the surfaces of each layer, or each 
layer may be varnished with wax. The method of expanding the tubes for 
removal from the mandrel is described. The mandrel holding the tube is sup- 
porte i іп end bearings, and can be rotated whilst a stand carrying the adjustable 
rollers is moved lengthwise by means o! a screw. 


19,076 ‘Improvements in e'ectric safety fuses.” W. М, Morpry. Novem- 
ber Mth, 1690. The conductor preferably of thin copper wire or foil is 
embedded in or surrounded by pulverised non-conducting material, such as 
chalk, marble, brick, sand, &c., which absorbs the metal when volatilised. 
For strong currents this fu; e is preferably used as а shunt with an ordinary 
cut-out which acts first, the current being finally cut out by the fine fuse, 


19,710. “ Improvements in column printirg telegraph receivers." F. H. w. 
Hiecins, December 8rd, 1890. In а column printing tel receiver 
&pparatus is described for bringing the type wheel to the beginning of а line 
when the appiratus is in a pre-determined position and for feeding the paper 
at the same time. A spring is also provided which is wound up by the motion 
of the tyre wheel, which is unwound when the type wheel is returned to its 
initial position. 


20,425. ‘‘ Improvements in the regulation of the speed and power of alternat- 
ing current motors." М. vow D. DoBRowoLskY and ALLGEMEINE ELEC- 
TRICITATS GESELLSCHAFT. December 15th, 1890. Relates to motors driven b 
a number of alternating currents in different phases which produce in the йе! 
magnet a series of revolving poles. For the p se of regulating the apeed 
and power of such а motor the armature is wound with ooils which are placed 
in circuit with adjustable resistances, 


850. "Improvements in the formation of electrodes for use in primary and 
secondary «ls tric batteries." L. Epstein. January 8th, 1890. Plates or elec- 
trodes for secondary batteries or for primary batteries with a negative electrode 
of lead di xide are made by boiling lead plates, &o., of suitable shape in water 
containing nitric acid or other corroding agent. A firmly adherent de posit is 
thus produced. These plates are piaoec as negativa electrodes in & tank con- 
taining sulphuiic acid, &c., the rositives being formed of untreated lead plates 
or already converted plates. Positive plates are thus produced; it is adva-- 
tageous to oxidise and di-oxidise cach plate more than once. Various forms of 
corrugated ribbed or indented plates may be used. One electrode із preferably 
made in box form, completely enclosing the other wi h insulators and separators. 
The inner surface only of the e'ectrode is made active. 


1110. “An improvement іа galvanic batteries." О, A. Нітснсоск. (W. 
Burnley.) January 31st, 1890. A zino cylinder is lined with a semi-liquid ог 
plastic substance containing the exciting substance; a mixture of ss]-ammoniac 
zine chloride and plaster of paris may used. Within this is a second layer 
enclosing а carbo, and having a similar composition, but containing de- 
polarising material such as peroxide of manganese charcoal. The battery is 
sealed by bituminous materials, $ 


French Daty on Meters.—Accordicg to a recent tariff 


revision, voltmeters, anmeters, wattmeters and ohmmeters are 
subject to duty as inductors of dynamo-electric machinery on the 
following basis of weight :— Exceeding 2,000 kg., 35 fr. per 10) kg.; 
from 1,000 kg. to 2,000 kg., 40 fr.; from 200 kg. to 10:0 kg, 45 fr.; 
from 1 kg. to 200 kg,60 fr.; and less than 1 kg., at the rate of 
75 fr. per 100 kg. 


Tae 


ELECTRICAL REVIEW. 


NOVEMBER 25, 1904. 


No. 1 409. 


Vol. LV. 
ELECTRICAL REVIEW. 
Vol. LV.] CONTENTS: November 26, 1904. [No. 1,409. 

Page 

The Education of a Commercial iE as vas * 849 
Rail Joints (di.) es nae m e .. 851 

The Patents Aot, 1902 - wee m i .. 852 

The Coming of the Gas Turbine .. kie ас sis .. 853 

Fibre Ducts for Cable Laying (llus. ЖЕ ee E .. 853 


Institution of Electrical Ergineeri:— 
Inaugural Address by Mr. О. D. Taite at Manchester.. 851 


Some Difflonlties in . Оа ... бй .. 856 
55 sit - ase ‘a ет .. 57 
Business Motes 585 "e *. 862 
Sir Jogeph Wilson Swan, F. В.В, D. 83., 5с. сша.) is .. 867 

The Hon. C. A. Parsons, F. R. S., О.В, (du.) T 868 
Alexander Siemens —the new President of the I E. E. шы. 869 
Nobert Kaye Gray—Past-Presidect I E. E. E jo Ga 870 
Electricity Bupply Accounts vds € we 877 
City Notes... mek iis ise сак iis .. 878 
Btocks and Shares . ee Ms T 885 .. 878 
Share List of Electrical Companies M EA T .. 879 
Market Quotations .. T e .. 880 


Electric Tramway and Railway Traffic Returns * 880 
Six Years ої. British and ais! rial Варон 


Statistics (ius) 881 
Latest Improvements i in Carbon- making гбг 85 .. 884 
Moving-Coil Instruments (ilus ) ... s T" ses .. 887 
New Patente Applied For "n Vie ss .. 888 
Published Specifications ... Же з vss PS .. £88 

THE 


UNIVERSAL ELECTRICAL DIRECTORY 
1 905 Edition 


` NOW IN PREPARATION. 


Н. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly E'ectrical Paper. Established 1872. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFIOE :—4, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: Аоккклт, Lonpon.” Code, A BC, 
Telephone No. 988 Holborn; 4425 Central. 
ALL Letters should be addressed to the Proprietors, Н. Alabaster, Gatehouse & Co. 
ADVERTISEMENT RATES ON APPLICATION. 
The “ Electrical Review ” is the recognised medium of the Electrical Trades, 


AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free Ү 
other countries, per Year, £1 10s. dd Ds 
BINDING.—Bubecribers' numbers bound, ineluding case, for 4s. eacb volume. 
CASEB.—Cloth Cases for Binding can be had, price 28. 6d. each; post free 9a. 9d- 
ia complete сою hold from pus ©, Twenty-six Numbers N the volume 
ng, ca 
by P Post (in 5 ЖЕП ап ре m the Publishers, oe 68., or Pree 
REIGN AGENTS.— New York: D. Vax N 
Paris: OSTRAND, 28, Murra one 
Finer ete J. Воттилс, 22, Rue de la Banque. Berlin: ASHER Co., 18, 
Cheques ала Postal Orders (on Chief Off 
an wey Ti ek се, London), to be made peyabl c 


THE EDUCATION: OF A COMMERCIAL 
ENGINEER. | | 


In a previous leading article we drew attention to the ever- 

increasing importance of the commercial side of engineering, 
and it will, therefore, not be out of place to briefly analyse 
the training demanded by this side of the business, The 
moment is, perhaps, particularly opportune, seeing that Mr. 

J. Swinburne, in an address delivered to the students of the 

Institution of Electrical Engineers on the 16th inst., on 
* Some Difficulties of Getting On,” emphasised the fact that 
it was the business side of engineering which commanded 
the highest pay, and advised his hearers not to scorn it. 

There are to be found, in every calling in life, individuals 
who succeed in achieving success in spile of their training, 
with the result—perhaps natural—that these isolated cases 
are often cited as ezamples instead of exceptions, of the 
best way to set about attaining similar resulta, The exoep- 
tions can, however, can take care of themselves, and it is 
with the majority that we are here more closely concerned. 

In America and Germany greater attention has been paid 
to the commercial side of engineering than has been the case 
with us, with the result that many useful lessons аге 
to be learned from these countries, more especially as their 
organisations have, in many cases, left much to be desired 
from the point of view of the manufacturer of machinery. 

There can be no gainsaying the fact that these two 
countries owe much of the successful expansion of their 
industries to the very active policy which they have adopted 
in extending their commercial. organisations into all parte of 
the world, but as this expansion has been forced into a 
period of but a few years, comparatively speaking, it is not 
surprising that in many respects their commercial systems 
have failed—in material rather than in principle. 

In this connection it is well to bear in mind that most of 
the productions of our engineering shops cannot be merchanted 
in the same way that staple productions are merchanted, and 
although many of the qualities of merchanting—an intimate 
knowledge of the markets, for instance—are essential, a good 
deal more is required in the direction of an intimate know- 
ledge of the performances of the machinery in question—a 
knowkdge which can only be imparted to others by those 
equipped with an engineering training. 

The American ideal of engineering, cherished by all from 
the youngest upwards, is rather too much inclined to be 
commercial first and engineering afterwards, and although 
this ideal has its merits—it necessarily implies thought and 
an appreciation of the end in view—the neceasary engineering 
training should not be curtailed in consequence thereof. In 
other words, it is dangerous to attempt to specialise on the 
commercial side of engineering at too early a stage, for the 
absence of a practical training will be severely felt in after 
life, етеп in the career of the most successful commercial . 
engineer, and it is in most cases difficult to obtain this 
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training, though not so difficult to extend it, after com- 
mercial work is once entered upon. 
In America and Germany the engineer who takes up 
commercial work is too often drawn from a class of indivi- 
duals who have passed through a technical college and who 
may have had a year or two's practical experience on 
outside contract work, the few years’ practical workshop 
training—to which so much attention is rightly paid in this 
country— being often omitted. 

We are strongly of opinion that commercial engineers 
should have had practical experience in the shops, sided by 
. study at a Technical Co'lege, and that their taste and 


ability for dealing with commercial matters should have been - 


pnt toa natural preliminary trial when engaged on outside 
contract or similar work—at all events, work where their 
abilities for dealing with commercial matters will have had 
an opportunity of coming to light—before they are called 
upon to attend to commercial matters, and to turn their 
backs on technical matters pure and simple. 

Subject to a fuller appreciation of the value of com- 
mercial engineers by, manufacturers—an apprcciation which 
is likely to be more fully realised as time goes on—there 
can be no question that from the point of view of remunera- 
tion an educated engineer can command a better stipend on 
the commercial side of engineering than he can in other 
departments. 

It is therefore to be regretted that hitherto a tendency 
has existed among the better educated—especially those who 
have spent both time and money in qualifying for engi- 
neering—to look down upon commercial mattera, on the 
ground that an expensive engineering training is thrown 
away on a class of work which is not strictly engineering, 
and which it is often wrongly supposed can be undertaken 
equally well by а commercial man without an engineering 
training. 

We say it is to be regretted, because this class of indi- 
vidual is perhaps better fitted to maintain the traditions 
and commercial morality with which this country is asso- 
ciated, and to know where to draw the line between 
shrewdness— without which he can hope to achieve but 
little success in commercial matters — and commercial 
immorality, a distinction which the man of culture is usually 
better capable of appreciating. 

There can be no doubt that American manufacturers have 
а great advantage over us in во far that the young American 
takes more seriously and kindly to commercial matters and 
to hard work generally than does the young Englishman of 
the same age, and this applies more strongly to the educated 
class, the source from which our business men are preferably 
drawn. 

So far as the demand for engineers with business 
capacity is concerned, there is no doubt that the demand 
for the right men is greater than the supply, and our 
manufacturers are frequeutly handicapped in this direction. 

Ав an instance, we might point to our foreign and 
Colonial trade. The American or German manufacturer 
opens up an agency in every foreign country where busincss 
is to be done, and either works these agencies with men drawn 
from his own staff, or, at all events, strengthens the staff of his 
agents by men conversant with the manufactures in question. 
The Britieh manufacturer is more than often satisfied with 
the representation of sgents who rely for information upon 
printed matter supplied from the manufacturers, and who, 
necessarily, cannot give the same weight to the business, and 
make the most of their principals’ wares, as a man fully con- 
veraant with details. 


In this respect it is undoubtedly the manufacturers who 
must take the initiative, but often this step is delayed on 


account of difficulty in finding suitable men for meeting the 
all-round requirements for which a post of this description 


. calls. 


Mr. SwINBURNE'S speeches are invari- 
ably well worth hearing, not only for the 
cynical Lumour with which they abound, but also for the 
shrewd, practical views which they unfold. It does not 
fullow, however, that we all agree with those views always, 
and although we are in sympathy with Mr. Swinburne as to 
the importance of a business training to an enginecr—a 
matter upon which we have already expressed strong views— 
we regret to see that he regards getting on," the ambition 
of every budding engineer, as being identical with “ getting 
rich.” The address is distinguished by two leading lines of 
thought—one, that the “raw scientist" is useless, because 
he cannot make money; the other, that the hunt for the 
Almighty Dollar is the end and sim of man’s existence. 

Referring to the first of these statements, we wonld have 
it clearly understoed that the “raw scientists” of Mr. 
Swinburne's imagining are men who teach that to apply 
science to practical purposes is degrading, and that un- 
applied science is of a “ noble and superior” quality, while 
busincss ability is contemptible. But who and where are 
these singular creatures? And if they really exist; what in 
the world have they to do with the difficulties of a student of 
engineering ? | 

As for the second statement, we are happy to associate 
ourselves with the hypothetical students who say, in Mr. 
Swinburne's words, * We take higher views of life than that ; 
there is something better for us in our careers than money- 
grubbing." Moreover, we are perfectly certain that Mr. 
Swinburne himself does not really entertain the gordid views 
of life which he puts forward. Why does he voice them 
with so much seeming sincerity ? | І 

What could be more misleading than to suggest that a man’s 
earnings are a rough testof his value to the world? What 
are we to understand by the word value ? Enormous incomes 
have been received by men whose value to the world has been 
absolutely negative whose presence on its surface has been a 
curse—while, as Mr. Swinburne himself shows, such men ав 
Newton and Faraday never had any but small incomes. The 
* rule" is specially relaxed for young men and geniuses ; 
we note that the “youth” of a man is extended by Mr. 
Swinburne to 40 years, and we might add that the “rule” 
is во singulaily distinguished by exceptions that its converse 
would fit the conditions better. 

The fact is that Mr. Swinburne is too fond of a paradox, 
and paradoxes sre apt to degenerate into mere self- 
contradictions. There is much food for thought in the 
addrees, and we trust that the right conclusions will be 
reached by those who read it. 


Some Difficulties 
in Getting Rich. 


Our readers will observe аб we have 
this week made somewhat of a departure 
from the class of matter which ordinarily occupies the 
special art-paper section of the EvecrricaL Review. We 
venture to believe that the variation will not be unaccept- 
able, as we have selected, as the subjects of four brief 
biographical notices, four of the men who are very pro- 
minent figures just now in the electrical manufacturing world. 
Sir Joseph Swan, though a celebrated inventor, is a repre- 
sentative of one of the oldest established electrical manu- 
factories in the United Kingdom. The Hon. C. A. Parsons, 
firet eminent as an electrical manufacturer at Newcastle- 
upon-Tyne, has added to that his world-wide fame due to the 
invention and working out of the steam turbine, 
which has become the favourite prime-mover for the 
large electric power stations of to-day—though the process 
of time may bring something else along to supersede it. 
Mr. Robert Kaye Gray, the past-president of the 
Institution of Electrical Engineers, is a greatiy esteemed · 
scion of a manufacturing family; and Mr. Alexander 
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Siemens, the new president, who now holds the reins at the 
London meetings, and exercises a general presidential super- 
vision over the doings of the numeroas local sections, has been 
connected with our electrical manufacturing interests from his 
youth up. These four gentlemen are thus all direct and leading 
representatives of the electrical industry of this country. 
Two have heen specially honoured by His Majesty in the 
Birthday Honours List; and two have recently honoured, 
and been honoured by, the great organisation which represents 
all sections of the British electrical profession and manufac- 
turing industries—the Institution of Electrical Eugineers. 


Electricity Supply THE coming session of Parliament 
in the promises to be pregnant with Committee- 
London Area. — room proceedings of great importance to 
those interested in electric supply work. More especially 
does this apply to the London area, as to which, if our 
American friends are to be believed, we are to-day in the 
anomalous position of being the greatest capital in Europe, 
but the worst off in the matter of electricity supply. 
-In the London area, among existing companies, we have 
the Metropolitan, Charing Cross, and County of London 
undertakings seeking powers to supply energy in 


bulk and for power purposes, to authorised suppliers 


withia many of the hitherto exclusively municipal 
areas. Briefly, the Metropolitan Co. schedules in the 
County of London, the metropolitan boroughs of West- 
minster, Marylebone, St. Pancras, Holborn, Hampstead, 
Paddington, Kensington, Hammersmith, Chelsea and 
Fulham; in the County of Middlesex, the following 
areas: — Ealing, Acton, Hanwell, Southall, Greenford, 
Uxbridge, Hayes, Chiswick, Brentford, Heston and Isle- 
worth, Twickenham, Teddington, Hampton, Hampton Wick, 
Suobury-on-Thames, Feltham, Staines (Urban and Rural 
Districts), and Uxbridge (Rural District). 

The Charing Cross Co. schedules portions of West- 
minster, the Strand, Holborn, and St. Giles, the City 
of London, the metropolitan boroughs of Islington, 
Stoke Newington, Hackney, Finsbury, Shoreditch, Bethnal 
Green, Stepney and Poplar, the County Borough of 
West Ham; the following areas in Essex :—East Ham, 
Barking, Ilford, Romford, Wanstead, Leyton, Walthamstow, 
Woodford, Buckhurst Hill, Chingford, Dagenbam, Romford 
Rural District; and the areas of Edmonton, Tottenham, 


' Hornsey, Wood Green and Southgate, in Middlesex. | 
The County of London Со. schedules the following :— 


Tottenham U.D.C., the City of London, the metropolitan 
boroughs of Hackney, Shoreditch, Southwark, Lambeth and 
Battersea, aud it seeks powers to supply in any area adjoining 
any of the present areas of supply of the company. It will be 
seen that the powers sought cover the greater portion of the 
metropolitan and adjoining areas, and they include powers 
to lay mains and carry out any works required ; modifications 
are proposed where necessary in the Electric Lighting Acts of 
1882 and 1888, and in the Electric Lighting Clauses Act, 
1899. 

he energetic action of the companies mentioned is 
apparently well timed, as a new and ambitious rival appears 
under the style of the Administrative County of London 
and District Electric Power Co. The latter proposes to 
take powers to supply energy within the whole of tbe 
administrative County of London ; the Borough of Ealing, 
the Urban Districts of Acton, Brentford, and several others 
in Middlesex; the Boroughs of Croydon, Richmond, 
Kingston-on-Thames, the Urban Districts of Wimbledon, 


"Barnes, and many others in Surrey; in the County of 
„Essex, East and West Ham, IIford, Barking, Romford, &c , 


are scheduled ; and in Kent, Bromley, Gravesend, Bexley and 
several others appear. 

it may also be noted that the Ealing Corporation is 
applying for powers, among other things to supply electrical 
energy to any local authority, authorised to supply electricity, 
ia any adjacent or neighbouring district, Croydon seeks 
similar powers, and the Metropolitan Electric Supply Co. 
applies for provisional orders for the U.D.’s of Southall- 
Norwood, Brentford, and for power to enter into an agree- 
ment with the Acton U.D.C., relative to the supply of energy. 


RAIL JOINTS. 


Some time must be allowed to pass before really definite 
results, suitable for comparison with others, can be expected 
from the extensive trials of three kinds of welded joints which 
are proceeding in various English towne. 

Tbe fact that the life of rails is the life of the joints, and 
that the life of joints is only a fraction of the possible useful 
existence of the body of the rail, has been cotumon know- 
ledge ever since the first pair of rails wore out in this 
extravagant manner; but it is open to serious question 


whether adequate advantage has been taken of the many 


devices which have been put forward by sanguine inventors 
as palliatives or actual remedies for such a profit canker. 
Probably, the failure of many of these devices when put to 
expensive practical test, has induced a ** once bitten " feeling 
among managers, Certainly, a tradition has arigen, on the 
one hand, that elaborately supported joints do not realise 
their pretensions, and, on the other, that they represent an 
addition to capital expenditure which cannot be faced if the 
resulting economy is at all uncertain. 

Again, it is more than а supposition that our backward- 
ness in finding а solution to this terrible joint problem is 
due in astonishing measure to pure ignorance, for a large 
number of our tramways are governed entirely by the old- 
time manager, whose engineering knowledge is neither exact 
nor extensive. These men have been either responsible for 
the defective design of special joints, or have failed from a 
lack of engineering instinct to discover the flaws in other 
people’s designs, which they have accepted. We suffer now 
for the optimism of untrained intellect. 

A combination of ignorance and false economy, for 
instance, accounts for the following sketches which were 
obtained from the ends of rails removed from active service 
some two vears ago. Imagine the pleasant riding over such 
joints! Imagine, too, the condition of the rolling stock 
after a few yeara of such riding ! 


SECTIONS OF OLD RAILS. 


Chiefly to meet the depreciation of rail joints and the con- 
sequent renewal of rails, accompanied by the relaying of the 
paviog, Glasgow puts aside £450 per single track mile 
annually, and wise men applaud her wisdom, thinking the 
sum not too much. Can such expenditure be an eternal 
revenue charge? Surely not, when an easement depends 
solely on the discovery of a junction between rail ends 
which shall make the life of the whole rail the same. 

We have given some prominence to the systems of so-called 
welded joints which have been developed within the last few 
yeurs, and so fur as we have shown a bias towards any one of them 
it has been in the direction of the lateat, the simplest and the 
cheapest. While the two older systems cart their para- 
phernalia about in special trains, the Goldschmidt process 
requires apparatus which may be compressed into a cab, 
operators und all. 

Our readers will be familiar with the details of this 
process, and we do not intend to describe it here, but we 
desire to draw attention to a most important article by 
William Н. Cole in Street Railway Journal for September. 
Desiring to obtain some definite resulta as to the effect of 
hardness in rails, and on the merits of various kinds of bonds 
and joints, the author carried out tests on rails laid in a line 
subjected to heavy traffic. The observations extended over 


. 12 months, and the results tend to confirm our opinion about 


thethermit joint. With the joints made;by this process, 
* there seemed to be no тоге wear at the joints than,at any 
D 
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other part of the rail, and at the end the relative conductivity 
seemed to be the same as at the beginning.” The electrically- 
welded joint was not tried, but the cast-weld had to 
take second place to the tbhermit weld, while “all 
the fished rails showed . appreciable wear at the joints, 
with considerable pounding as the wheels rolled over them.” 
Fished joints involve bonds, and the article exposes a most 
remarkable decrease in relative conductivity, at the end of one 
ye ir, across all the bonded joints under test, while even the 
cast-welded joints dropped 11 per cent. The Goldschmidt 
welds, on the other hand, began 1 per cent. above the resist- 
ance of an equal length of solid rail, and still were *4 per cent. 
above at the end of the test. 

The author strikes home very hard when he writes:— 
** Unless a perfect joint is obtained, no one need worry about 
the quality of the steel in a rail,for the very cheapest that 
one can buy will last longer than any of the joints, unless it 
is welded properly, and made into a continuous rail." 

Is it not quite true that elaborate specifications controlling 
by minutest quantities the carbon and other ingredients of 
Bteel rails, might just as well never have been drawn up? A 
rail ав cheap as could be dumped, would be mourned less at 
the scrapping, when sorrowing engineers curse the joint that 
killed it. 

That there is much virtue in a careful specification when 
joints have not to be considered, is demonstrated with effect 
by Mr. Cole, and this is the mixture he considers best for 
tramway work: Carbon, 55 to 58; Silicon, *10 or under; 
P, :08 or under; S, 06 or under; Mn, 83 or under. 
Three grades of rail were tried, and the estimated life of 
each for :2-in. wear (this being assumed as the extreme 
limit under the best condition) was as follows, when the 
Goldschmidt weld was used:—Soft (О = 284 per cent.) 
11:9 years; medium (О = 572 per cent.) 18:8 years; and 
hard (C = ‘591 per cent.) 6°9 years. Those are the lives 
for the particular services run over the line where the rails 
were laid, and it may be gathered from the figures that the 
tests were made under very severe traflic conditions, 


The bogie, haunting continuous rails in the minds of many 


a tramway manager, is the old, old, contraction and ¢xpan- 
sion sprite, and nothing but personal experience will suffice 
to lay it for ever for these men. 

They point to the open joints on railway rails, and ask 
. why butt joints should succeed on tramways when they have 
proved unsuitable on railways, forgetting that welded joints 
are made at high temperatures, that the variation of air 
temperature from the mean is small in England, and that 
the rails are buried except for the tread, and, to a great 
extent, held rigidly between masees of paving stones. 

If the continuous rail does not come into fashion quickly, 
there will be sore hearts in many a council chamber and 
board room, and the day of the railless motor-car will be 
nearer at hand. 


THE PATENTS ACT, 1902. 


WE have frequently had occasion to refer to the provisions 
of this Act, which is destined to revolutionise the law of 
letters patent in Great Britain and Ireland. The most 
important sections of the Act, e.g , Sub-secs. 1 and 2, which 
relate to the examination of previous specifications in the 
United Kingdom, and to the limit as to anticipation, are not 
yet in force; but they are to come into force on and after 
December 31st, 1904, in accordance with certain rules 
which were issued on November 9th by the Board of Trade. 
In view of the importance of the new changes in procedure 
to every inventor and patentee of electrical apparatus, we 
propose to explain the nature of the new rules; and in order to 
secure their proper appreciation, it will be necessary to explain 
the changes in the law which are made by the Act of 1902. 
. The new rules made in accordance with Sec. 1, Sub- 

веб. (3) of the Act of 1902 appear to be drafted with a 
view to making the investigation at tbe Patent Office as 
simple as possible. Thus by К. 4 it is provided that the 
statement of the invention claimed, with which a complete 
specification must end, shill be clear and succinct as well as 
separate and distinct. Again, when a specification com- 


prises several distinct matters, they sball not be deemed to 
censtitute one invention by reason only that they are all applic- 
able to or may form part of an existing machine, apparatus 
or process (R. 5). But the rule goes even further than this, 
as it provides that where an applicant has included more 
than one invention, the Comptroller may require or allow 
him to amend his application, specification and drawings, or 
any of them, so as to apply to one invention only, and the 
applicant may make such application for a separate patent 
for any invention excluded by such amendment. If the 
Comptroller requires or allows any application, specification, 


. or drawing to be amended as aforesaid, such application shall, 


if the Comptroller so direct, bear such date, subsequent to 
the original -date of the application, and not later than the 
date when the amendment was made, as the Comptroller 
shall consider reasonably necessary to give sufficient time for 
the subsequent, procedure relating to such application. 

The effect of this rule is that, if a patentee chooses to 
muddle up one invention with another, he may run the risk 
of having his application post-dated—a matter of consicerable 
moment, when it is remembered that the date of application 
is the all-important date. 

The procedure under the section above set out is pre- 
scribed in Rules 6 to 10, which may be thus epitomised :— 


If the Examiner reports that the nature of tbe invention is not 
sufficiently disclosed to enable him to make the investigation, aod 
the Comptroller has required an amendment, or the application 
sball, if the Comptroller at any time so direct, bear such date, 
subsequent to its original date, and not later than the date when the 
requirement is complied with, as the Comptroller may consider 
necessary to give sufficient time for the subsequent procedure 
relating to the application. — R. 6. 

When the Examiner finds that the invention claimed in the 
specification under examination has been wholly claimed or 
described in one or more prior specifications, be ehall at once make 
& provisional report to that effect to the Comptroller. If tbe 
provisional report of the Examiner be not reversed or altered, it 
shall be deemed a final report, and the application shell be dealt 
with as provided by Sub-sec. 6. If, however, such provisional 
report be reversed or altered, the investigation shall be continued, 
and a further report shall be made to the Comptrollar, and the 
specification gball be dealt with as provided in Вор вес. 5 or 


Sub.-sec. 6 of the Act of 1902.—R. 7. 


The time within which an applicant may amend his specifica- 
tion ів two months from the date of the letter informing him that 
the invention claimed bas been wholly or in part claimed or 
described in any prior specification or specifications. 

In avy special case the Comptroller may, if he think fit, enlarge 
the time pretcribed by this Rule.— R 8. 

When the applicant bas been informed «f tbe result of the i westi- 
gaticn of the Examiner, and the time allowed for amend» ent has 
expired, the Comptrol ler, if he is not satisfied tbat no objection 
exists to the epecification on the ground that the invention claimed 
therein has been wholly or in part claimed or described in а 
previous specification within the meaniog of that sub-section, stall 
inform the applicant, and appoint a time for hearing him, and give 
him 10 days’ notice at the least of such appointment. The applicant 
must then notify the Comptroller whether or not he desires to be 
heard. The Comptroller sball, after bearing the applicant, or with- 
out a hearing, if the applicant has not attend. d а hearing appointed, 
or has notified that be does not desire to be heard, determine whether 
reference ougbt to be made in the applicant's specification to any, 
and, if во, what, prior specification or specifications by way of notice 
to the public. — R. 9. 

When tbe Comptroller determines that a reference to a prior 
Bpecfication oug!t to be made by way of notice to the publie, the 
form of reference shall be as follows, and sball be inserted after tbe 
claims :— 

Reference bas been directed, in pursuance of Section 1, Sub- 
section 6, of the Patents Art. 1902, to tho following 
specification of Letters Patent No. granted to 

Where the reference is inserted es the reeult of a p ovisional рй 
under Rule 7, a statement to that effect shall be added to the refer- 


епсе.— R. 9. 
Every decision of Ње Comptroller under the foregoing rules shall 
be subject to an appeal to the Law Officer.—R. 11. 


Nearly all the remaining rnles relate to the size, &c., of 
the drawings which are to be deposited, and need not be 
further noticed here. 


Ld 


Colliery Installation.— Messrs. A. Hirst & Son, Ltd., 
ot Crescent Works, Dewabury, have secured an order for an electric 
generating and haulage plant, to be iastilled at the Wheldale 
Ooliery, Castleford. The plait comprises a 150. Kw. dyaamo 
direct-coupled t» a high-speed vertical eagine, two 60-H.P. motors, 
and ono of 24-н.р., two hauling gears, and over three miles of heavy 
cables. 
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THE COMING OF THE GAS TURBINE. 
By E. KILBURN SCOTT, A. M. I. C. E., M. I. E. E. 


Ir is not generally known that, some five or six years ago, 
exreriments were being made in Leeds with a gas turbine. 
The machine was modified from a De Laval, and was actually 
made to run. Certainly, it did not run very long, and 
nothing much has been heard of it, but this is partly 
attributable to the limited resources of ‘those engaged in the 
work. 

Since then, the rapid development of steam turbines and 
` Jarge gas engines has shown that the days of the reciprocating 
steam engine are numbered, and this is, naturally, havirg the 
effect of causing steam engineers to look around for a new 
prime mover, and some in this country are already at work 
on the gas turbine. 

Опе of the more significant facts which came to the 
writer's knowledge during a recent visit to the States, was 
that both the large electrical concerns (at Schenectady and 
Pittsburg) were experimenting with gas turbines. It is 
only witbin recent years that either of these firms, or, in- 


deed, anyone in America, has seriously considered turbines, . 


but when they did take hold of the steam machine, they lost 
no time in developing it, with the result that one has now to 
go there to see the latest and largest practice. It is all 
the more interesting, therefore, to find them at work on the 
gas turbine problem. 

The paper. read recently before the Institution of 
Mechanical Engineers by Mr. R. M. Neilson, on the posi- 
bilities of gas turbiner, comes at a very opportune time, and 
it is an especially valuable contribution, because the author 
carefully points out the theoretical principles which investi- 
gators mu-t bear in mind. Не shows that when working 
on Carnot’s cycle, between 1,600? and 17? C., the greatest 
poesible efficiency is— 
T,— Tr. (1.600 + 2735) — (17 + 273) 

qd 1,000 + 273 


= 85 per cent. 


Whilst & reciprocating gas engine working on the Otto 
cycle with compression to 60 lbs. per sq. in., combustion 
at constant volume, and expansion to atmospheric pressure, 
gives at most only 37 per cent. An important point 
to note is that it is relatively more important to have the 
lower temperature low than to have the higher temperature 
high. Thus an ideal gas engine working on Carnot’s cycle 
between the limits of temperature 2,000? C. and 300° С. 
abeolute, will lose as much by an increase of 100? C. on the 
lower temperature as it will by a decrease of 500° C. from 
the higher temperature. This is роса, because it is clearly 
much easier to build a turbine for a low temperature than for 
a high one, inde d, it is doubtful whether turbines can be 
water-jacketed effectively to withstand an initial temperature 
of 2,000? C. 

Of course, in any form of motor using рав, а large amount 
of heat must necessarily ba lost in the water, and the higher 
the initial temperature the greater will this amount be. It 
has been suggested to utilise this heat by raising the water 
to boiling point and then paesing the steam along with the 
gas through the turbine, but clearly a better way would be 


to utilise the steam in the gas producer, and thus dispense 


with вер irate boilers. 

One of the principal difficulties which has to be met in 
turbine design is to fully utilise the full velocity of the steam 
or gas. Thus saturated steam at 300 lbs. absolute, expanded 
adiabatically from a De Laval nozzle, has a velocity of over 
4,000 ft. per second, and with gas the velocities which will 
have to be dealt with, are likely to be still higher. Now, 
such velocities as these are far greater than the peripheral 
speed at which metallic bodies can be run. 

The difficulty has been very fairly met in the Curtis, and 
to some extent in the Westinghouse steam turbines for 
Chelsea, by arranging the expansion in stages and combin- 
ing the De Laval nozzles with Parsons’ vanes. It is pro- 
bable a construction such as this, will meet the conditions of 
the vas turbine. 

One advantage which gas has over steam in a turbine, is 
that there cannot be any water ме with the former, and 


therefore liability to cut the blades as well as friction in the 
nozzlea, &c., is reduced. 

It is, however, not so much the steam turbine as the gas 
engine, that the gas turbine will eventually have to reckon with. 
The usefulness of steam machinery is limited by the wasteful 
method of burning coal on а fire grate, and also because 
steam boiler units cannot be built much larger than 
1,000 H.P. Therefore, however much the steam turbine 
itself may be perfected, it will always be handicapped by the 
boiler side of the proposition. 

In order to more fully understand the chances of.the gas 
turbine as the coming prime mover, it may be interesting for 
а moment to draw some comparisons between the gas engine 
and the gas turbine :— 

(a) It is clear that one great advantage of working with 
gas, is that in a tarbine it can have practically a continuous 
flow, whereas in the engine it must be cut off at every 
working stroke—usually one in four—with a liability to 
back firing which is absent in the turbine. 

(b) The turbine is able to do its own scavenging auto- 
matically, by the mere fact of the gas entering at one end, 
and the products of combustion leaviog at the other. With 
an engine the charge may be, and generally is, compressed 
in the cylinder, but ір a turbine it must be compressed 
separately. This can be effected in a remarkably simple 
manner by the turbine rotary pump, which has been developed: 
with such success in connection with colliery ventilation, &c. 

(c) Perhapsthegrentest difference between thegasengineand 
turbine, is that in the engine the metal surface with which 


. the gas comes into contact, is smal] compared with a gas 


turbine, especially if multiple expansion is attempted, because 
almost every particle of gas must necessarily slide along а 
metal surface as it passes through the vanes, Fortunately, 
however, the rotating and fixed portions do not come into 
intimate contact as is the case with the piston and cylinder 
of an engine, and, therefore, the metal surfaces may be 
worked at much higher temperatures. 

(d) As with engines, so gas turbines will require tobe water 
jacketed, the extent of such jacketing depending on the 
method of working. For example, if the temperature is 
below 1,000° C., it is probable that jacketing the outer 
casing, may meet the requirements. For 2,000° C., how- 
ever, it will be necessary to have water circulating through 
the spindle, and the rotating rings and blades. At first 
sight this may be thought somewhat difficult, but after all it 
is much less of a mechanical problem than providing а water 
supply iu the piston of a lerge gas engine, which latter is 
necessary to prevent back-firing. 

(e) Regarding the governing, there is on the face of it a 
distinct advantage in favour of the turbine, becaure of its 
not having апу dead centre, and the regulation can be so 
simply effected by sbutting off more or less nozzles as in the 
Curtis steam turbines. The gas engine, on the other hand, 
requires a heavy fly- wheel, and if ecoromy of gas is aimed at 
by using the bit- and-miss form of governor, then the fly- 
wbeel becomes exceedingly heavy. 

So far as actual construction is concerned, the principal 
difficulties experienced up to now, have been the sooting up of 
the nozzles and other working parts, and the shrieking noise, 
this latter being perhaps the more formidable of the two. 
The Hon. О. A. Parsons, C.B., bad a much tougher job 
before him when he developed the original steam turbine, 
for the modern investigator has a mass cf facts to work from, 
and he is also at an advantage in having better and stronger 
materials, and much more accurate machine tools at hand. 
A large number of the details must be the same as for a steam 
turbine, and the elaborate gas engine trials of recent years 
are available for the investigator. 


FIBRE DUCTS FOR CABLE LAYING. 


Wa have received from Mr. Leonard Andrews, А. M. I C. E., M. I. E. E., 


of the Key Engineering Co., Ltd, Manchester, particulare of a 


system of cable laying which has been «sed in the United States for 
the past 10 yeare, bu‘ is practically unknown in this country. Mr. 
Andrews points out that electrical engineers hold widely different 
opinions on tbe much discussed question of Jaying electric light 
mains. Some pin their faith to armoured cables laid directly in 
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the ground; others prefer plain lead-covered cables laid in troughs 
filled with bitumen, whilst mauy others will have nothing but some 
form of drawn-in system. Each particalar system has its peculiar 
advantages, and it is impossible to obtain any system in which all 
the advantages of other systems are combined. After enumeratiog 


efe 


the advantages and disadvantages of some of the systems in 
question, Mr. Andrews refers to the system of fibre conduits laid 
solid in concrete, for which the following advantages are claimed :— 

The cost of this syatem is considerably less than that of a bigh- 
class N Induit, even when the latter is laid direct in the 
ground. 

Excellent mechanical protection is secured, and there is no risk 
of injury from subsequent disturbance of the ground. 


Fia. 1. 


The conduit is an excellent insulator, and is absolutely water- 


tight. The strain between conductors and earth is, therefore, - 


reduced to a minimum, and electrolytic troubles are entirely 
overcome. 

It is very simple to lay—one man has laid over 6,000 ft. in 
10 hours. | 

It is very light, and the cost of cartage and handling is conse- 
quently low. 

It is entirely unaffected by salts or acids. 

It is tough and mechanically strong. The percentage of breakages 
is in consequence very small. 

It ie supplied in 5-ft. leogths. 


Ба. 3. 


It does not become sticky with a rise of temperature. Experience 
has shown that cables that have been laid some years can be drawn 
out as easily at the end of that time as they can be drawn into а 
new earthenware conduit. 

The system in question was first brought to his notice a few 
months ago, And he has since peranaded a number of engineers in 
this country to lay some trial lengths; they all, without exception, 
report favourably upon it. 

The conduit is composed of а mixture of wood fibre, bitumen and 
paraffin wax, the method of construction being such that all 
ingredients are thoroughly mixed in the exact proportions which 
long experience has shown to best meet the conditions obtained. 

Fig. 1 shows the general appearance of tbe conduit. It will be 


seen that each length has spigot and socket joints that fit perfectly 
into each other, making an excellent joint of the same external 
diameter as the rest of the pipe. 

In New Jersey, U. S. A., over 260,000 ft. of this conduit were used 
in one installation for the constraction of a 30-way nest of ducts. 
After the excavation was made, a bed of concrete was placed on the 
bottom of the trench, then a line was drawn taut on one side, next 
to which was laid the first line of duct. The remaining lines of 
duct were laid parallel to the first and separated { in. from each 
Other by means of wooden pegs. After the firet layer was laid, it 
was covered with concrete and well grouted, sufficient concrete 
being used to cover the first layer to the depth of 3 in. The suc- 
ceeding layers were laid in exactly the same way. The majority of 
the ducte were laid in five layers, of six ducts per layer. Owing to 
an obstruction, a portion of the system was laid in two layers, of 15 
ducts per layer. 

This was an exceptionally difficalt installation, owing to the large 
quantity of water present, necessitating the frequent use of an elec- 
trically-driven hydraulic pump. But, even though the conditions 
were unusually severe, the contractor made а record—one man in 
the trench and two helpers above laying over 15,000 duct ft. (nearly 
three miles) a day, exclusive of concrete. 

The end of a six - way socket fibre conduit laid in concrete is shown in 
fig. 2, while fig. 3 shows a heavier build of conduit, with screwed coup- 
lings. This conduit is largely used for laying single-way ducts 
directly in the ground, in positions where the cost of concrete 
would be prohibitive. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Abstract of Inaugural Address delivered to the Maachester Section 
оп November 18th, 1904, by C. D. Tairr, Chairman (Borough 
Electrical Engineer, Salford.) 


TEIS Section із now, and has been for some time, by far the most 
important branch of the parent Institution, embracing as it does 
over 700 members of the various grades. 

A Students' Section was successfully inaugurated last Session, 
and this immediately led to a large increase in the number of 
students belonging to the Section, who stert the Session with about 
250 members. 

The subject with which I propose to deal principally is eleo- 
tricity supply undertakings, and having had the privilege recently 
of a tour in Americas, I propose to discuss a few points in which 
American practice differs from our own. 

Both in this country and in America, the electricity supply busi- 
ness started in a very modest way with small stations. In Britain, 
with the sole exceptions of London and Newcastle, competition in 
{һе supply business was prohibited, one provisional order being 
granted for each city, town ordistrict. In America, on the contrary, 
a town of the size of Chicago or Philadelphia, would be divided up 
amongst quite a number of companies, each operating on a com- 
paratively small scale. The development was more rapid over there, 
on account largely ot the absence of vested interests, and also 
because the overhead system of supply enabled cables to be run 
more easily, and much more cheaply than in this country. Current 
is supplied in the States almost univereally at a pressure of 110 to 
120 volts direct current forlighting, and 230 volts for motors, as 
compared with our pressures of from 220 to 250 for lighting, and 
440 to 500 for power. | 

When the higher pressure lamp came along, the Americans, with 
very few exceptions, did not make the change, and probably will 
never do so now, The result is that their distributing systems—so 
far as they are laid underground—are very much more expensive 
than ours, and where the supply necessitates transformation, sub- 
stations have to be much more frequent than over here. 

At the present time, one generally finds in each city only one 
company operating, this company being а consolidation of the many 
pioneer companies. By a series of developments, therefore, 
America has arrived at a point which our authorities foresaw from 
the first, and provided for by refusing to sanction more than one 
provisional order for а given area. 

In England we are rapidly becoming converted t» the advan- 
tages of steam turbines for driving our large units, particularly for 
alternating current work. In America it did not appear that the 
turbine was making such rapid headway as in this country; one 
could not help being struck, for instance, by the very large number 
of slow speed machines in course of construction going through the 
shops of the General Electric Co. and the Westinghouse Co., of 
America. On the otber hand, at Boston aud Chicago, turbine 
stations are in course of construction. In both these stations, but 
more especially in the case of the Ohicago station, the division of 
the plant into units. complete in themselves has been very 
thoroughly develcped. The arrangement, in fact, was practically 
the same as in the Carville power station in Newcastle, the boiler 
house being at right angles to the engine room. 

With regard to the control of these large units, the Americans 
have adopted everywhere a complete system of oil-break motor- 
driven switches with electrical remote control ; in some cases dupli- 
cate control boards have been provided, во arranged that while one 
remains in use the other cannot be operated. Duplicate bus-bars - 
appear to be universal, and they аге во designed во as to render it 
possible to sub-divide the feeders and sub-stations which еу supply 
into distinct groups, each of which can be fed by a separate 
machine. The safety of the employés has been dealt with most 
thoroughly, and elaborate precautions have been taken to prevent 
breakdowns, and to minimise their effect. 
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Great attention is given to the personal comfort of the staff, and the 
opportunity is given to them to improve their technical knowledge by 
providing them with club-rooms, where they may meet and discuss 
matters of interest; fhese rooms are open not only to the technical 
and office staff, but to every man employed by the company, how- 
ever humble his position. The men avail themselves largely of the 
facilities offered them to improve their knowledge, and this system 
of encouraging all grades of workmen to learn is a good one, which 
station engineers over here may with advantage take into con- 
sideration. 

In America there appears to bea much greater desire to gain 
knowledge tban is the case in this country. At Harvard University 
no less than 25 per cent. of the students earn their living while 
prosecuting their studies. This enthusiasm for work is encouraged 
by employera, who have created a big demand for college-trained 
men; these men are paid frcm the day on which they start work, 
and their future promotion depends on their own ability and 
industry. 

Turning to the question of the transmission and distribution of elec- 
tricity, we find in America, conditions which do not exist in this 
country. In many parts of the country, water- power, remote from 
any large centres of population, bas to be transmitted to the towns, 
with the result that overhead systems, working at what we should 
consider excessively high pressures, are quite widely used. The 
longest transmission scheme which was visited by the I. E. E. on the 
occasion of the recent tour was that from Shawinigan to Montreal, 
а distance of about 90 miles. Power is transmitted on this system 
at a pressure of 50,000 volte, the current being three-phase at 
30 periods, and the conductors being of aluminium. 

Three-phase transmission was developed much earlier tham in 
this country, but it is noteworthy that the distribution schemes are 
almost invariably on the original system of three-wire direct current 
at 110 to 120 volts, with a certain amouat of alternating current 
for the scattered suburbe. The question of speed regulation of 
motors, bas undoubtedly bad а great deal to do with the general 
adoption of direct current, while not only did expense stand in the 
way of any change to a higher pre:sure, but the lower pressure was 
preferable, owing to the higher efficiency claimed for the lamps. 
At the present day there is little to cboose in efficiency between 
lamps of 110 and 220 volts, and the saving in capital expenditure 
makes the higher pressure undoubtedly the more economical for 
both supplier and consumer. | 

The Edison companies control a large number of stations, and 
arrange matters ao that the standard pressures in the various towns 
differ slightly ; this is done in order to utilise to the fullest extent 
the lamps turned out by the lamp makers, the specification and 
ae on of these lampe, for the various pressures, being very 


Where overhead systems are carried to excess, particularly in Pitts- 
burg and Montreal, the effect is most disfiguring; on the other 
hand, there is a good deal to be said for overhead conductors for 
scattered areas, whether they be suburbs of a large city or only a 
country district. 

Electricity is in much more general use in America for all pur- 
poses than is the case in this country, in spite of the fact that in 
tho large cities, at any rate, the price charged is considerably higher 
than in England; thus. in Boston, where they have a lamp connec- 
tion of 500,000 16-с.р. lamps, and 24,000 н.р. in arcs and motors, 
the normal flat rate for lighting is 10d. per unit, subject to dis- 
counts according to current consumption ; а small power consumer 
pays 3d. per unit, and the lowest figure qaoted to any party is 1d. ; 
on these prices we were informed that private plants are rapidly 
being given up. 

At Chicago the price was on the maximum demand system, with 
Wright indicators, the tariff being for lighting 10d. for 30 hours’ 
use per month of the maximum demand, and 5d. for all current 
used in excess; similarly for power the price charged was 5d. and 


24d. Similar prices were charged in most of the other large cities 


visited. 

With regard to output, the New York Edison Co., with a popula- 
tion in its area of about 2,000,000, bas a maximum load of 
50,690 Kw. for lighting and power, with an annual output of 
131,000,000 Kw.-hours, which ів a greater output than all our 
London companies and municipalities combined, can muster. Mon- 
treal is an exceptional case, but it is so interesting that its position 
is worth recording ; it has a population of 350,000, and 10,500 
customers, compared with the 5,171 consumers of Manchester with 
& population nearly twice as large; the annual consumption 
wbich includes power for the tramway service, is no less than 
85,000,000 xw.-honrs, and the company which supplies the current 
is the fortunate possessor of a 75 per cent. load factor. Amongst 
the consumers at Montreal ia а 3,000 m.P. cotton mill, wbicb is 
driven throzgbout by electricity, paid for at the rate of $d. per x w.- 
hour; the mill bas arranged its hours of work, so that in certain 
winter months no current is taken between the hours of 4 and 7 p.m., 
hence tbe low rate of charge; this alteration has only necessitated 
a reduction of the average weekly working hours from 56 to 54; we 
were informed that the output from this mill had increased 40 per 
cent. since the conversion to electric driving, owing to the greater 
flexibility of the system and improved machinery, as compared with 
steam driving; that 40 per cent. represented greatly increased 
profits, the costs, exclusive of the raw materiel, being practically 
constant. Other consumers ia Montreal are given the benetit of a 
reduced tariff in cases where they undertake not to use their supply 
in winter months between the hours mentioned above; this system 
has been adopted to some extent in this country, notably at Brighton, 
but it is evident that if we are to bring up our load factors to any- 
thing like the same figure as at Montreal, we must, under certain 
conditions, reduce our price mucb below anything quoted at 
present; there is, no doubt, but that it would pay many of our 


North oountry stations handsomely to supply current between certain 
hours at $d. per unit, and it would not require much modification of 
mill hours to accommodate themselves to а power supply, which 
would only be shut off in the months of November, December, 
January and February, from 4 p.m.to 7 p.m. Buch a striking 
example of what can be done in the way of obtaining a good load 
factor is well worth the consideration of all those who have to deal 
with the supply of electricity in this country, it being remembered 
that improvement in the load factor, even if it be obtained at a low 
margin of profit, must eventually be the means of a reduction in 
price to the general body of consumers. | 

Municipalities in America have not cared to take up the position 
of public suppliers of electricity, as bas been done in the country ; 
they have instead given franchises, usually for 50 years or there- 
abouts, to companies, who appear to be organising their business on 
& very sound basis. The companies frequently have a wiring 
department, and in some of the cities this department nearly 
monopolises the wiring business of the city. 

The lamp question has been solved in America by giving the 
consumer free lamps. Every consumer starts hie insta’ ‘ion with 
lamps furnished by the supply company, nominally . loan; be 
may have these lamps changed as often ав he thinks fit, a>» ia the case 
of the theatres, where coloured lamps are frequently re. uired, they 
are often changed weekly without any charge outeide ‘he cost of 
carriage. All lamps prior to being sent out, are teste for candle- 
power and consumption, the limit for a 16-c P. lamp being in the 
region of 14:5 o.P., and the consumption, 3:2 watts per сь. When 
lamps are brought in, should they give less than 14:5 o> at normal 
voltage, they are, if sufficiently good, put aside for c.icuring for 
shop signs and theatrical purposes; otherwise, if too much 
blackened, they are destroyed. The life of the lamps is only 
reckoned as about 500 hours; their price is 744. We were told 
that the system of giving lamps free added about 3d. per unit to 
the price, but tbat figure seems to be rather under the mark, tbe 
total cost of the system being between jd. and jd. Ве that as it 
may, the effect of the system on the incandescent lighting is very, 
very marked ; lamps in the shop windows always look bright, and 
give a good light, and blackened lamps are as rare in America as 
they are common in this country. It is difficult, however, for 
engineers in this country to recommend their directors or com- 
mittees to adopt exactly the same system here; the wiring is in the 
hands of the contractors, who calculate to make a steady income out 
of the sale of the lamps, and there would naturally be a great out- 
cry if the free-lamp system were introduced on a large scale. On 
the other hand, some such system seems to be the only way of en- 
suring that the consumers get а thoroughly satisfactory light, with 
a minimum expenditure of energy. The American system, how- 
ever, bas its drawbacks; thus the consumer, being assured of a free 
supply of incandescent lamps, has a very little encouragement to 
try any new type of lamp, such as the Nernst, and it is a fact that, 
in America, so small ie the demand for Nernst lamps, where direct 
current is supplied, that a design suitable for direct current has not 
yet been put upon the market; this lamp is in the bands of the 
Westinghouse Co., and is used on alternating current circuits only. 

It is & remarkable fact, and one much commented on in America, 
that while the American generating costs are, as a whole, no greater 
tban similar coste in England, being, in fact, considerably lower 
than are obtained, generally speaking, by London stations, yet the 
selling price of current in America has to be considerably bigher 
than the price in Eogland, in order to obtain the same retarn on 
the capital invested. In America the coal bill is low, due to the 
ure of large and economical units, but the capital expenditure per 
Kw. installed is high, owing to the charges which have bad to be 
made in assimilating the systems of the various companies, and in 
effecting the consolidation. It cannot be driven home too 
strongly that a heavy capital expenditure per Kw. installed is 
bound, under ordinary conditions, to necessitate a high tariff with a 
correspondingly restricted business. To undertakings which intend 
to cultivate a power load, this is a matter of great importance, and I 
am of opinion, therefore, that where current has to be transmitted 
to scattered areas, overhead wires should be as far as possible 
adopted ; where it is necessary, a8 in tbe case of the power com- 
panies, to convey electricity in many directions over buge areas, it 
would seem that overbead conductors are essential, if the com- 
panies are to attain financial success. That it is important to all 
of us, in whatever branch of the profession we are employed, that 
these power companies should be successful, is, I think, self-evident ; 
any development in the use of power in their areas cannot but 
stimulate the demand for electricity throughout the country 
generally. Apart from the supply of power to mines and factories, 
they should have a large sphere of usefulness in supplying energy, 
not only to those towns which have not generating stations of their 
own, but also to those which have ; in many cases I think it will be 
found to be to the best interests of those concerned to purchase 
energy from outside, in preference to carrying out expensive ex- 
tensions to existing works, provided that the prices quoted are as 
reasonable as one has been led to suppose they will be; in any case, 
municipalities and others will do well before embarking on exten- 
sive schemes of expansion to inquire what the power companies are 
prepared to do, aud to compare the terms quoted with their own 
costs, not furgetting the effect of the proposed capital expenditure 
on the selling price. 

In conclusion, Iam glad to have an opportunity of placing on 
recoid my great appreciation of the facilities afforded us, by tne 
American Institute of Electrical Eugineers, on the occasion of the 
recent tour, for fully investigating the most recent practice in the 
generation and distribution of electrical energy in their country. 

A hearty vote of thanks was moved to Mr. Taite for his interesting 
address, and the meeting then took the form of & smoking concert, 
for the musical portion of which Mr. Giles was responsible. Mr. 
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Taite proposed that the best thanks of the meeting be given to Mr. 
Giles for providing the entertainment, and asked all present to 
joia with him in drinking the healtb of Mr. Giles, and wishing him 
bon voyage on his leaving England to take up an important appoint- 
ment at Capetown. Mr. Giles, in responding, thanked the chair- 
man апа members for tbeir good wishes, and said that he felt very 
keenly the parting from so many «f bis engineering friende. 

Mr. Ramage, the hon. secretary, remarked that he hoped the 
first meeting of future sessions would be started in a similar manner 
to the present one, ав it was possible for the members to get into 
closer touch with each otber at a meeting of that kind, than at the 
ordinary meetings. 

‚ А hearty vote of tbanks to the artistes brought tbe proceedings to 
& close. 


SOME DIFFICULTIES IN GETTING ON. 


Abstract cf an address by J. SwIRBURNE, Past-President, to the 
Students of the Institution of Electrical Engineers (delivered 
November 16th, 1904). 


Tux firet difficulty is to know what equipment is necessary, and how 
to get it. At once each of us is confronted with the question, 
" What is going to be my work?” In engineering it is quite im- 
possible for any one to start out with a definite career before him. 
A man who has made a specialty of electric waves, gets his first 
appointment as inspector of meters to an electric light company, 
and so on. Probably each man should have a general knowledge of 
applied physics, and chemistry and mathematics, and a special 
knowledge of oneor two subjects. If you glance round at the work 
of some of our big men, you will be surprised to see how many have 
made their reputation by doing one small thing, but doing it well. 
If a man gets to the front in one narrow subject tbe world credita 
him with the knowledge of all the rest. It ie, however, even easier 
to acquire a large general knowledge than an advanced spi cial 
knowledge of one narrow subject. The specialty must not be too 
narrow either. 

One of the great difficulties is to keep knowledge in a polished 
state ready for immediate use. In practice it may have to lie idle 
for long periods and then be wanted very much cn short notice. 
The great thing is to master a certain number of broad fundamental 
principles which give a starting point for refreshing old knowledge 
or acquiring new. For instance, in physice, the law of conservation 
of energy and all that follows from it; the principles of the kinetic 
theory of gases; the ideas of lines or tubes of force; the principle 
of the interlinked circuits; the principle of the growth of entropy 
in all thermo-dynamic changes. 

One of the greatest difficulties in getting on arises from the idea, 
which is carefully fost red among Erglish science teachers, that 
there is something degrading in applying science, and that business 
ability is an inferior quality which is to be despised. Ali teaching 
is hopelesely unpractical, and the teaching of science is wholly 
unpractical. This is not due to a curi: us perversity among school- 
masters in general or science teachers in particular ; it is a perfectly 
natural and, I believe, quite unavoidable result. 

Ordinary school education is entirely and hopelesaly useless. In 
science and technical training the ваше unavoidable evolution 
towards the unpractical is always going on. Science, for which no 
use has been found or which is not applied, is called * Pure Science," 
whereas it ів really the raw material, and should be called “ Raw " 
or "crude science." There is an assumption of superiority in the 
term Pure Science,“ and generally the term Science is appro- 
priated by workers іп raw science in much the same way as tbe 
term working man” is appropriated to tbe exclusion of the brain 
workers There is no more baneful influence on the technical 
advancement of this country than the Royal Soci*ty ideal in 
science. 

It is often said that the pursuit of knowledge bas a nobility of 
its own. But what knowledge? No knowledge is worth obtaining 
for its own or any other sake, unless it is or will probably be useful 
to man. , | 

I would earnestly urge any of my hearers who has the idea that 
there is something noble and superior about Raw Science,” or who 
think little of business men, 10 get rid of all such notions if he 
hopes ever to get on. If you look round the electrical industry, or 
yound the industries generally, who are at the top? Always the 
business men. The теп at the head of large industries generally 
know very little science. A шап may run a large electrical 
industry with the most vague ideas as to the true relation of the 
electro-static and electro-magnetic systems of units. If he wants 
good technologists, he employs them. If he wants practical men 
who can take commercial responsibility he pays good salaries ; 
if he wants men fall of book knowledge, he pays low salaries, 
but he does not generally want them. The science teacher looks 
down with contempt on the engineer as an ignorant, rule-of-thumb 
inferior person, and the engineer in his богц looks down on the 
business man as а money-grubbing person with no brains and no lofty 
ideals; but this is all topsy-turvy. 

A man’s valae to the world at large may generally be roughly 
estimated by the income he earns. The business man comes out far 
away above the engineer. He employs the engineer; the scientific 
man is his servant. Just as the r.w scientist looks down on tho 
engineer, and the engineer looks down on the business man, so the 
business man bas a contempt for the engineer; and the engineer in 
his turn looks on the raw scientist as an upprsctical crank. 

I do not for a moment mean to say that text-book ecience is not 
of pricele s value— of course it is— and the more scientific know- 
ledge you or I, or, still more, the leading engineers, have, the 
better; but most of us suffer from too little соп. men sense in prc- 
portion to our scientific knowledge. 


There i8 à wide distinction between the man who can earn a few 
hundreds a year and tbe ma: who earns as many thousands. It is 
а very curious thing that there is bardly anything between. One 
type of man will eitber earn his few hundreds a year all his life, 
remaining permanently an assistant, or he will undertake responsible 
work and get into fair figures. The engineer who is worth £750 a 
year reems bardly to exist, except for a short time on his way from 
one class to another. This is what is meant by the taying that 
there is plenty of room at the top of the ladder. 

If you come down to tbe raw scientist you find that the industrial 
world hasno use for him at all, and will not pay him anything, and 
will not employ him. Theonly opening he bas is in teaching; and 


if he is not very unpractical there are a few Government appoint- 


ments for him. You will find practically all our leaders in raw 
science are science teachers. It may be said that this shows they 
are usefal. It does not. 

Schoolmasters naturally have the idea that what they are. good 
at is most important, so а huge convention is set up. The value of 
what is called learning,” culture, education,“ or more often 
*" knowledge," is purely a convention with no foundation in fact. 

When I вау that a man’s earnings ie a rough test of his value to 
the world, a great exception most be made in the case of genius. А 
genius does not work for a given employer; he works for the world 
at large; and the world at large does not pay him. It would be 
ludicrous nonsense to say that the value of Newton or Faraday 
could be reckone4 in terms of their pecuniary earnings. They did 
grand work apparently because they were impelled to do it without 
any selfish motive. This is true of the great scientific men of 
to-day. We think now that we have no Newtons among us; the 
next generation will look back with envy to the present time as the 
day of great scientific men. The broad rule about measuring a man 
by bis earnings breaks down, not only in the case of great geniuses, 
but to a proportionate extent in the case of many original workers in 
unapplied science. As soon as research becomes а means of advanc- 
ing the individual by getting him better appointments as a teacher, 
or getting him kudos—taking genuine kudos as part of the earning, 
the rule holds good. 

In the Charter of the Institution of Civil Engineers, the engineer 
is defined as Directing the great sources of power ia Nature for 
the use and convenience of man.” With all respect to this august 
body, and their often-quoted definition, I would humbly suggest 
tbat it is bad; it is really the definition of a scientific man. It is 
incomplete as applied to an engineer, because 16 does not take into 
account the sordid element of price. An American definition is 
much better:—'' An engineer is a man who can do for one dollar 
what any fool can do for two." This is not poetical, and is useless 
for oratorical purposes, but it is right. It is по use being able to 
design most complicated alternating current machinery, or being 
able to explain it with tbe help of а wilderness of clock faces and 
several issues of the technical journale, unless the machine, when 
made, is cheaper than its rivals. Every design, every engineering 
manufacture, and every piece of engineering is only а question of 
price. It is unpleasant, perhaps, but it is a hard fact, and we bave 
got to face it. If one cf us does £150 worth of work a year, and 
earns £100, he is efficient; if he oply does £90 worth, he is an 
inefficient machine, and will come to grief. He is like a 90 xw. 
alternator which takes 100 xw. to excite; though the analogy is not 
close. If he does £15,000 worth of wcrk and gets £10,000, he is 
an efficient machine of much larger size, aud his efficiency is much 
more satisfactory to himself. I may mention, in passing, that an 
efficient man must do more work than he is paid for. This is not 
always realiced. А man who only did what he was paid for would 
be of no use to the world at large. His efficiency is zsro; his con- 
sumption being equal to his output. 'The man who does £15,000 
worth of work and gets £10,000 consumes two-thirds of the work 
himself; so his efficiency is only 38 per cent.; which is very high, 
even for an engineer. 

We see, then, tbat the business mau is the master; the engineer 


`ів his good slave; and the raw scientist ів not good enough even to 


be the elave of the engincer; he has no market value at all, except 
ава teacher of more raw science. The )aw scientist will remain 
at the bottom of the tree until be gets rid of the professional cant 
which pretends that raw science is pure, or nobler and superior to 
science as a whole; and the engineer will remain in the middle 
positicn as long as he takes the middle view and considers engineer- 
ing ав sometbing ruperior to money considerations, and as long as 
he looks down on business and commercial methods. It is cant to 
profess contempt for money. О.е of the greatest difficulties in 
getting on is to find a good opening. At prezent, especially, times 
are very bad, and many big incomes have fallen to negligible 
quantities. The profession, or business or trade seems to me over- 
ttocked ; but everybody is apt to think his own business overrun. 
Most of you bave probably bad, or are having, very thorough college 
trainings. Unfortunately, you will find that even good college 
edacations are not of high market value. 

From the number of applications I receive from young fellows, it 
seems to be a common idea that consulting engineering is a good 
thing to begin upon. This is a curious notion. A consulting 
engineer is supposed to be a highly-skilled engineer, with s» much 
experience tbat he їз an authority. I should have thought at least 
20 or 30 year»' experience, apart from school and college training, 
was necessary for a c.nsulting engineer to be worth his salt, Bat 
there are various grades of consulting engineer; and I am entirely 
at а loss to know what the qualifications of the consulting electrical 
engineer really are. Then still less do 1 Know what the consulting 
electrical engineer will be by the time you have had 20 or 30 years’ 
experience. At present mcst of the large towns are elecirically 
lighted, and have their tram ways; railways will be electrified by 
that time, and it is probable the work will be done by their own 
men. Supervising contractors who ғзе doing wiring will nı t be much 
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of a profession in 20 years; and if that is consulting engineering, I 
do not think so much as 20 years’ training is necessary. 

tı In manufacturing work there is the designing of dy namos, mot rs, 
transformers, and so ог. This was considered bigh grade work 
when I was a young man; but now there is not much opening in 
electrical machine designing. There are many openings to be had 
in central station work. At preset there are also many applicants 
for every opening. Central station work in a position of reeponei- 
bility is very anxious; I do not thirk it is very well paid either. 
You will find exceedingly able engin: ers in most of the large town 
stations; and I нш sorry to ray their incomes are often very small 
for men of their technical and commercial ability. The a:sis'ante 
are often poorly paid, especially I think in municipal stations; 
though I do not know why this should be. 

А large number of young men go in for installation work—which 
sounds as if they started bishops on their episcopal carcers—b ıt 
yeally meatus that they do what is in fact electrical plumbing, under 
an unnecessarily imposing rame. There are a great many of them, 
and they seem to spend most of their time going into and out of 
partnership with спе arother, like ions, and sendirg notices round 
to that effect. At other times they go bankrupt and send no notices. 

At first it is very discouraging to make very little, and the good 
man has little chance of showing his superiority to the common run. 
In such a business as engineering a man of first-rate ability may be 
quite unable to make enough to marry on till he is 30, or enough 
to be comfortable on until he is 40. An eminent north country 
engineer, whose name you would »ll know, though be has been 
dead some years, said tbat he did all tbe bard work of his life for 
30s. a week, and when he was well on in life money came rolling 
in of its own accord. I have reason to believe that one of our 
foremost engineers, now dead, never made £500 a year until he 
was over 40. 

Though you may not like it, a hard struggle is very good for a 
young man who has anything in him. There is nothing worse for 
a young man than to have about £200 a year of his own. Не lives 
comfortably and does not worry; and when he is 30 he wants to 
marry, and finds he cannot, and it is too late to begin life seriously 
then. If ару of you have this sort of private inco ne, he had better 
go into partnership in installation work for а year or two, and then 
begin bis business geriously. 

I have only mentioned a few of the difficulties in getting on. I 
am sorry to eay there are many more, which you will find out in good 
time. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


5 The Cult of the Marine Engineer. 


Why abuse the marine engineer? The machinery of a 
central station consists of steam plant and electrical plant. 
he latter comes to hand for better for worse, irremediably 
fixed for ita lifetime with all Ив birth marks upon it, aud a 
coefficient of efficiency to which it willr.gidly adhere. 

Not so the eugines and boilere. These will do their duty 
according to their manner of being looked after. Ifa purely 
electrical engineer is chief, they may run for 12 lbs. of coal 
per unit. Ifa marine man is in charge, the fuel consump- 
tion will probably be nearer 4 lbs. per unit. 

The qualifications of a marine engineer are set out by your 
correspondent at page 844, nor are they bad qualifications for 
securing fuel economy in a central station. Electrical men, 
fresh from Finsbury and other places, have very little idea 
of steam practice, and the success of a central station turns 
very largely on its fuel economy. The marine man may not 
be au fait with electrical theory, but he is usually better 
fitted tu run an electrical station with an electrical assistant 
than ів a purely electrical man with a steam assistant. Elec- 
tricity has had terrors for the employer, who has hitherto pre- 
ferred to employ a one year’s electrical student rather than an 
old experienced steam man, and the result has been about 
40 million tons of coal gone up the chimney. ‘The proper 
way to run a station is to put it in charge cf a steam 
engineer, marine or otherwise, and give him good electrical 
assistants to move the switches about. | 

It seems to do the marine engineer a lot of good being at 
sea, and he seems to be something of a gentleman, for he 
can, we are told, indulge in easy and polite converse with the 
fair ones. Despite there bewitching hours, he falls not from 
grace, but will sacrifice the lot and more if only he can stay 
at home with his wife. 

lf the writer of А Tirade” had ever been at sea in an 
old tramp with patched boilers, a column of bricks to keep: 


up а furnace crown, в cracked cylinder, one blade off the 
propeller, poor coal, a stinking bilge, balf the. tubes blind, 
engines all in pieces, fluted rods, and general old age, he 
would possibly feel a little more respect for the marine 
engineer than it at present seems to suit him to acknowledge. 

The marine engineer who has done his duty at sea may 
well be excused for wishing a shore job. There are few 
better fitted for running steam machinery than he, and were 
he better appreciated, possibly dividends might improve. 
The man who has been accustomed to turn ont horse-power 
for down to 14 lbs. of coal per hour, and has run the 
Atlantic Ocean through his condensers, may be trusted to be 
discontented when units cost 5 Ibs. and upwards, and 
vacuum gauges fall towards 20 in., even if caused by bad 
load factor. 

The tirader girds at the marine engineer, who, he says, 
wrests his job from the trained electrician, This argument 
cuts both ways. Central station work has been very largely 
appropriated by students with three years’ electrical training, 
and nothing else, solely and simply on the ground that a 
power station is more electrical than steam, whereas elec- 
tricity has but taken the place of ropes, belts, or gears. The 
man in the stieet knows that electricity has abolished the 
steam engine, and this curious idea is at the bottom of the 
success of the mere boy in grabbing the work of the steam 
engineer. It is not the murine man who has appropriated 
the electrician’s work; but it ів the steam engineer generally 
who has been dispossessed by men of three years’ training, 
purely because steam is no more!!! It is certainly no more 
thought of by the electrical chief engineer, who never goes 
into his boiler house, or, if he does, must have his eyes shut, 
and who thinke, because he can run a dynamo with 95 per 
cent. efficiency, there is no use in trying to save in the boiler 
house. This attitude of mind, if persisted in, will continue to 
favour the restitution to his own again of the despised marine 
engineer. 

Landsman. 


The writer of the article in this week's RkvrEw on “ The 
Cult of the Marine Engineer” evidently expects to draw u 
reply; but I hope that if, with your aid, this matter of the 
suitability of marine engineers for central stations is thrashed 
out, it may be done iu a good spirit, and without any 
“ odium" being attached to either side. 

What is wanted at present is, that the best men for any 
work should get that work, and any discussion that may help 
to show who are the best men will do good, and also help to 
show the best training for such work. 

The writer of your article hardly throws any light on this 
matter. He really states nothing against the marine engineer ; 
оп the contrary, he points out much in his favour. Nor, on 
the other hand, does he advance any reasons to prove the 
superiority of the electrical engineer as distinct from the 
marine. engineer. | 

To me, the best plan of settling this point seems to be to 
first со: rider what the work consists of, and then we can 
judge the sort of man required for that work. Having 
devided these two pointe, it should not be difficult to settle 
which are the best men to be obtained at present. 

The object of a central station is to take in coal at one 
end, and turn out units at the otber, as efficiently as pos-ible ; 


. this is simply “a rough, approximate, rule-of-thumb idea," 


but I think it states the fact. In order to do this, the 
station will be supplied with plant consisting of :—Boilers, 
which may be fitted with any of the various d.vices for 
burning the coal and raising steam, engines to transmit the 
power of the steam to the electric generators, the generators 
themselves, and the switchboard for controlling the current 
when generated ; each of these divisions of the plant may 
have шапу auxiliaries, such as economisers, superheaters, 
condeusere, boosters, transformers, &c., and for our present 
purpose, I think we may include, as part of the plant, the 
various men engaged in working tbe same. 

Over this plant there has to be one man to take 
charge and direct the working of each detail, so that 
the whole shall give the best possible results. To do this 
he ought to have a роса knowledge of the various sorts of 
fuel he may be called upon to use, and know how to useeach 
to the greatest advantage; he must know what condition his 
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boilers and their accessories should be in, how to get them 
into that condition, and how to keep them in it; he must 
understand what condition his engines should be in, how to 
make any alterations that may improve their efficiency, and 
be able to keep things running by knowing, beforehand, 
what is likely to give trouble, and so be in a position to 
prevent ils even giving notice that it is going to cause trouble. 
He must understand his generators, he ought to know why 
they produce the electric current, and what that current 
should do if properly controlled, aleo what it may do if not 
properly controlled ; also the uses of the switchboard, and 
its various instruments, and, as with the rest of the plant, 
he must be able to perceive the possibility of trouble, and во 
be ready to prevent its commencement. 

He must further understand the human element of his 
plant, he must not only know what each man’s work is, but 
how that work may be best done, the difficulties that will 
arise in doing it, and how to overcome them ; he must also be 
able to understand the nature of each man, and, by being in 
sympathy with them and their difficulties, be able to lead 
them, and keep all working smoothly together. 

He need not know how to design each item of the plant in 
order that he may know how to run it, althongh the more 
knowledge he has, the better for himself and his work ; but 
& good knowledge of how to properly erect the plant will 
prove very useful in meeting difficulties that will often crop 
up through faults in the erection of the plant in the first 
case. His duty, as a rule, is to run the plant supplied to the 
best advantage, rather than to direct the makers how to 
build it. | 

Your correspondent has & rudimentary idea as to the 
training that a marine engineer passes through, as regards 
his apprenticeship ashore, but he neglects Ше fact that the 
majority will, during those years, attend some of the best 
science classes that exist, and will be learning the theory of 
most matters that they will become connected with—even 
electricity. As for his description of sea life and its 
experience, it will only provoke a smile from those who have 
been through it, and were it such as he pictures, there might 
be fewer seeking to compete with him for central station 
work, 

At sea, as he says, they run with as few stoppages as 
possible; there are no spare sets there, and the engineer 
knows that his life and the lives of all on board will often 
depend on being able to keep running, and consequently, on 
no work will a man get such a training for detecting trouble 
in its infancy, and for seeing that all work is done thoroughly, 
and no chances taken. Also, on no other work will the 
young engineer get such good training in the use of coal, 
and it must be remembered that the coal bill is the largest 
item in most power-producing plants; not only will he get 
good practical experience in using it, but he becomes 
acquainted with almost every sort that the world produces, 
and that this part of his training is efficient, is, I think, 
proved by the good results obtained in marine practice. 

As for the performance of minor repairs and postpone- 
ment of the heavy work, if your correspondent would go to sea 
for a short time he might find that he got a bigger share of 
the heavy work than would suit him, while if he stuck it long 
enough to obtain that chief's certificate, be would find that 
there would not be any part of а ship's macbicery that he 
was not thorougbly acquainted with. 

As regards the examination iteelf, let me remird him that 
there is other knowledge called for than can be learned from 
booke, and I would advise any of your readers who look down 
on it, to get tbe syllabus from the Board of Trade and see 
how much of it they think they could manage. Amongat 
other requirements he must be able to describe the con- 
struction of all parts, and calculate the various stresses they 
are subject to, answer any question on their management, be 
able to make а drawing of апу part from memory, and 
correctly dimension it; he must explain everything in con- 
nection with the testing and setting of all valves, discern 
faults from indicator card», and be conversant with the theory 
of combustion, superheating, condensing and steam, and he 
will find his examiner quite ready to tell him to go to sea 
again and find out anything that he is not sure of. 

* Now, in all this, what is there that fits a man for 
central station work? asks your correspondent. I should 
вау, everything, from tbe dumping of the coal into the 


bunker to the coupling that connects the engine to the 
generator, and a good deal of what is required to fit a man 
for what goes on beyond that coupling; and it must be 
remembered that, if we take that coupling as a dividing line, 
where one shilling can be saved by efficiency on the 
generator side, 20 can be lost by inefficiency on the boiler 
side. 

Of the management of men the marine engineer will also 
have gained a good experience. The tupervision of stokers 
whose caste and nationality are of a miscellaneous character "' 
is unbeatable as a means of studying human nature and how 
to manage it. Let those who doubt just try. — 

Now, if we consider the training of our shore electrical 
engineer, what do we mostly find ? 

He may have been in some shops as a premium pupil for 
from one to three years, in which position, in nine cases out 
of ten, he will have done little and learnt Jeas; I have 
worked with a good many. He will have spent another two 
or three years at a technical college, where, at any rate, he 
ehould learn how to compete with the marine engineer in 
* the popular-lecture-engineering style, which is an excellent 
training for the display of technical knowledge to a borough 
council.” He will also learn, or, at least, is expected to 
learn, а good deal of the theory of electrical practice; but 
what will he learn, what pretence has there even been in the 
past to teach, regarding the practical side of running even 
the generator itself, let alone the rest of the plant? This he 
has to learn when he comes to the power station, and did he 
but show as much anxiety to crawl into a hot boiler flue 
half full of scot, or to get inside an engine and learn when 
а bearing is'se& up во that it will run without causing а 
shut down, as the marine engineer dces to put his noee 
within sparking distance of the high tension switch, he 
would find himself able to compete with the marine 
engineer, and not have to stop out in the cold writing 
„Tirades.“ ; 

No doubt we are fast approaching the time when men will 
be properly trained for this work, but till such men are 
produced, surely the marine engineer has as good a right to 
enter a central station and qualify himeelf to take charge of 
the electrical portion, as the electrical engineer has to come 
in and qualify to take charge of the other, and from the 
£ s. d. point of view, most important side. The field should 
be open to both, and the best men should have the work. 

As for the concluding remarks of the article, the less said 
the better for the electrical gentlemen, for surely they are 
the ones who keep the pay poor as it i& Marine engineers 
as a rule depend on themrelves, not on their fatbers, and if 
instead of provoking bad feeling the electrical engineers 
would meet on common ground, much might be done to 
improve the status of both; but so far my experience is that 
the marine engineer demands and gets the best pay. 

Neither do I think that а man muet of necessity aspire 
to become a general manager. There is sufficient scope in 
running a station well to satisfy most real engineers, if only 
the pay were what it should be. 

Marine Engineer. 


Ав the article which appeared in last week's REVIEW under 


the above title is evidently the work of a disappointed 


individual, I have no desire to add to his sorrow. The 
writer, however, in bewailing the inability of men of bis 
stamp to compete in the open market with those who, besides 
having & thorough knowledge of electrical matters, are 
masters of the whole equipment in the modern power station, 
indniges in some quite uncalled-for mad-slinging which for 
audacity quite eclipses the most telling thrusts in the 
sensational writings of the celebrated Mr. Pott, of ** Eatans- 
ville Gazette" fame. 

If your correspondent lives long enough, he will, no 
doubt, in time “ condemned well" discover tbat, as know- 
ledge i$ not now only the property of the few, the question 
at issue is simply а case of “ the survival of the fittest.” 

The marine engineer is, without doubt, the man for the 
position where prompt action, a cool head, confidence, 
reasoning power, and a thorough practical and theoretical 
knowledge of the forces of nature and of the strength and 
adaptability of material are necessary qualifications. He 
aleo knows, by reason of bis nautical training, his position — 
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I mean as regards showing due respect to his superiors, and 
in displaying tact in maintaining discipline amongst those 


whom it is his duty to keep in line. 


In summing up his swashbuckling remarks, the writer of 
the article unintentionally admits that his Finsbury-trained, 
Brush Co.-developed and high-tension-excited confrères are 
being crashed out by the “self-trained man." If these 
Finsbury individuals really possess a fraction of the ability 
which. he (your correspondent) credits them with, then this 
certainly says something, after all, for the *'self-trained 
man."  Moral—" Self-train." 

. To conclude, I may say I have no doubt whatever 
that after your correspondent has seen his effusion in print 
his feelings towards the marine engineer might be more 
concisely put in verse, viz.— — - 

Though I've belted you and flayed you, 
By the living God that made you, 
You're & better man than Iam, 
Gunga Din. 
Veritas Vincit, 


Information Wanted. 


A correspondent asks :—‘‘ Who are the makers of an auto- 
matic cut-in and cut-off switch arrangement for regulating 
the voltage at & residence where the storage batteries are 
200 yards away—the arrangement to be in place of а man 
in charge ? 

* Further, what is the reason, and what could be done in 
respect to the following :—I have an overhead twin telephone 
cable wire measuring 40 yards, crossing main street and 
connecting two shops together on either side with a telephone 
at each end. I have only used one wire of the cable and 
worked the instrument on the earth return. I have recently 
had the opportunity of connecting the other wire in the 
twin cable to two more instruments } mile either side of the 
ends of the cable. Strange to say, both owners of the tele- 
phones can hear each other speaking quite distinctly, but 
neither of the bells ring. I have tested the cable, and there 
is no fault on same, and I can only put it down to indaction ; 
is this correct? If во, what remedy can be carried out? It 
must be borne in mind that the electric tramway trolley 
wires are up, and only special twin-core cable is allowed." 


[The cause of the trouble is obviously induction; the 


. remedy is to put up another cable, and confine each circuit 


to one cable, doing away with the earth return.— Eps. E. R.] 


'The name is asked for of the best makers of half-finished 
“ sapphire slabs " and finished cupped sapphires ” for elec- 
trical meters. The inquirer would supply the rough Ceylon 
sapphires himself, and would expect to get the slabs and 
sapphires cut from them “ оп commission." 


A correspondent wishes to know the name of the actual 
manufacturers of Howard's High Voltage Wall Plugs (regis- 
tered design). | | 


Exhaust Silencer. | 


In reference to the inquiry from Mr. Н. Willoughby | 


Lance, and Mr. F. А. Yerbury's reply, I would suggest to 
Mr. Lance that probably it would not pay him to install a 
condensing plant for во small a power as 150 н.р. It would 
be cheaper and far better to put in а small exhaust feed 
heater for the boiler capacity of, вау, 300 gallons. Such а 
heater, utilising the exhaust steam at, say, 210? F., would 
give him boiler feed-water at about 206? F., and would not 
only do away with the noise, but would also save consider- 
ably in coal consumption. The heater could easily be carried 
on the substructure or on two small brackets, and would 
only cost about £60 to £100 complete. 


Mr. Yerbury seems to forget the possibility.of a consider- · 


able tage of oil being contained in the condensed steam, 
which would. either have to be separated or treated, 
thus multiplying the auxiliary plant and cost generally, 
before it would be fit for boiler feed. | mE 

| E John A. Smeeton. 


London, S. W., November 18th, 1904. 


Theatre Dimmer. 


With reference to your notice and Messrs. Moy’s letter in 
regard to the “dimmers” used in this place of entertain · 
ment, I am certainly employing a portion of the regulating 
gear recently removed from Drury Lane Theatre for use in 
connection with the Wirt dimmers: Tbe switchboard I 
have entirely re-arranged, considerably added to and im- 
proved— originally sufficient to control the lights for во large 
a theatre, it plays only a part in the electrical arrangements, 
which are necessarily most intricate for such effecta as Mr. 
Maskelyne produces, an ordinary stage gear being quite 
inadequate. — А | 

| Edward Morehen. 
London, W., Verember 21st, 1904. 


Cost of Production. 


Mr. Byng’s letter of the 16th inst. is interesting. If it 
were less academic and more precise it might even be 
valuable. Confining one’s attention solely to the electrical 
industries, can Mr. Byng give the volume of the respective 
internal electrical markets of Great Britain, Germany and 
the United States? How many millions’ worth of electrical 
machinery imported from abroad has found its way into our 
central stations, and how does this amount compare with the 
value which our own manufacturers have supplied ? By what 
margin have these orders been lost? If Mr. Byng will 
leave generalities and obtain the compilation of such figures 
as those I have indicated, he will render a great service to 
the general community, but possibly a dis-service to the 
сапве he has во strongly at heart. | 

a Turris, 


— 


Nernst Lamps. 


I should be very interested to hear the opinion of users 
of Nernst lamps in other towns asto their reliability, and as 
to what trouble has been found in maintenance of burners. 

Contractors in particular I would like to hear from :— 

1. Whether they find the new type }-ampere burner an 
improvement, or otherwise, on the earlier опе, | 

2. Whether polarity makes any difference to the life of 
burners. ` 
3. Can they satisfy their customers with the maintenance 
costs of Nernst lamps ? 

Gloucester. 


Lead-Covered Wires. 


In reply to the letter of “Р. Y. C." appearing in your 
last issue, I am afraid I cannot derive the benefit I should 
like from this letter. Seeing that I did not mention the 
faulty construction of the boxes, &c., implying the presence 
of water to cause the trouble in the cable, I think these 
matters may be left out of the question; as to the drawing-in 
of the cables by “ capable and experienced electricians,” that 
also may be omitted, as also the insulated mouthpiece. The 
last time these cables were reinstated, I personally superin- 
tended every piece drawn in, the drawing was done by 
capable and experienced electricians, through insulated mouth- 
pieces, and everything was done to ensure a good insulation 
resistance, that could be done without Actually puttiog in 
new cable throughout. I am very much afraid that my 
letter was misunderstood ; the fault lay in the cable, and my 
desire is to know if other people meet with the same experi- 
ence ав My own. | 

In reply to the letter of “ A. H. M.,“ also appearing in 
your last issue, I take this opportunity of thanking him 
for his suggestions as to the joints in the cable, and beg to 
inform him that the method he describes is the method 
employed. The joints are first bound with rubber strip, 
then a covering of prepared tape, they are then laid in a 
lead box, which is of sufficient length to enclose about 14 in. 


.of thelead covering of the cable at each end, the whole 


being filled with a mixture of bitumen and pitch. I have 
broken these boxes in various places and have always found 
the joints good and dry. 

The action I make mention of is not electrolytic, it is 
more of a corrosion; the lead cover becomes quite pitted, and 
crumbles when handled. When I withdrew these cables the 
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last time, I cut out the worst pieces, showed them to a lead- 
ing electrician in London and asked his opinion. He said 
he had never seen anything like it in all his experience. I 
am sorry these pieces have been lost, as they have proved a 
source of intereat to users of lead-covered wires. 


T. H. Banks. 
London, W., November 22nd, 1904. 


The Eleetro-Harmonic Society. 


With reference to the letter from Mr. A. H. Allen, which 
appeared in your issue of the 18th inst., I beg to inform you 
that at a meeting of the Executive Committee of the Eleotro- 
Harmonic Society held on the 16th inst., it was resolved :— 

“ That chairs may only be reserved up to 10 minutes to 
eight o'clock, after which time any vacant chairs may be 
occupied.” 

W. E. Lane, 
Hon. Secretary. 
128, Cannon Street, E. C., 
November 28rd, 1904. 


Combustion and Stoking, 


In connection with your last week’s editorial on Sir 
Oliver Lodge’s recent address at the Birmingham University, 
you observe that :— 

“He condemned water-tube boilers as unsuccessful, 
because of the cooling effect of their tube surfaces, which 
make contact with the gas before it has had time to mix 
with air and burn at a sufficient temperature.” 

This appears to us a very wide and sweeping statement, 
and it would interest us to know how this affects boilers 
which are not of the water-tube class, such as vertical 
boilers, Lancashire and Scotch marine boilers, where the 
(water covered) plate surfaces of these furnaces are by no 
means remote from the fire. Now, in any well-designed 
water-tube boiler there is a better means of maintaining 
the temperature than in the foregoing boilers, due to 
the brickwork surrounding the fires, as well as to the 
comparative remoteness of the front water tubes. We can 
claim that the Stirling boiler, at least, has this advantage. 


We might add, that uniformity of feeding the fires with | 


fuel, say, by а good automatic stoker, instead of the bar- 
barous methods of filling up the boiler furnaces by hand- 
firing, would bring us nearer the real solution of this ques- 
tion of coal combustion. We might also add that there is 
no difficulty in proving that in a well-designed water-tube 
boiler, the temperature of the combustion chamber is higher 
than that of the ordinary tank boiler. 


The Stirling Boiler Co., Ltd. 
Motherwell, November, 22nd, 1904. 


[ The effects of cold surfaces about a furnace are, of course, 
equally pernicious in shell as in water-tube boilers. The 
latter suffer more than shell boilers, because a larger propor- 
tion of their heating surface is in close touch with the 
furnace. The trouble to which, we take it, Sir Oliver more 
especially referred, was the want of air mixture which takes 
place where the furnate of a water tube boiler is so arranged 
that the gases from the fuel rise in vertical lines and pass 
immediately between cold tubes forming about half the total 
surface of the boiler. 

In shell boilers the furnace crown forms a small fraction 
of the total surface, and the form and arrangement of the 
furnace 18 correct, во that such boilers are more easy to 
work smokelessly, or with little smoke. But the water-tube 
boiler can more easily than the shell boiler be fitted with a. 
furnace of correct form and material, That so few are thus 
fitted is not so much the fault of the boiler as of its makers, 
users or sponsors. 

We are not quarrelling with water-tube boilers as such, 
пог did we understand that Sir Oliver was doing во. Our 
fault-finding is with the apathy that produces bad furnace 
arrangements. We are glad to find that the Stirling Co. 
agree with us in some points, especially as to firebrick 
linings and farther removal of the heating surfaces. 
Eps. E. R.] | 


[*Piry тнк Poor Bracars.”—A correspondent has 
drawn our attention once more to the methods which are 
adopted in some parts of the country for getting together the 
necessary funds for providing an annual dinner, supper or 
entertainment for the employés of municipal departments. 
We have dealt with this subject before, and we can see no 
earthly reason why every manufacturer or trader who supplies 
half-a-crown’s worth of goods should be asked to provide 
these poor employés with an annual treat.“ Our corre- 
spondent’s case is an example of theridiculous extent to which 
these requests аге made. He has supplied a certain corporation 
with one article in the whole of his experience, costing less than 
а sovereign, and has supplied nothing whatever during this 
year, yet he is again, as last year, annoyed with this pre- 
sumptuous begging letter accompanied by a list of sub- 
scribers to last year's fund. Really, dignity and independence 
are at a discount among such employés, and. the cringing 
attitude which allows them to beg for charitable contribu- 
Lions in this despicable manner is utterly contemptible. 
We wonder what is the effect upon the giving out of {orders 
if the manufacturer fails to subscribe? But—enough !— 
Eps, E.R.] 


[A correspondent, who forgets to state his name and 
address, writes asking for information as to the actual resulte 
obtained by engineers who have tried Mr. A. B. Mountain’s 
suggestion, that an oil engine and dynamo running without 
attendance, be used in place of accumulators for the night 
shift in small electricity works.—Eps. E.R. | 


—  ——— —P— 
LEGAL. 


British ACCUMULATOR Co. v. KBAMBB. 


In the Chancery Division of the High Court of Justice on Tuesday, 
Mr. Justice Kekewich bad before him an action by the British 
Accumulator Oo., Ltd., and the Allgemeine Accumulatorenwerke 
Actiengeselischaft v. Arnold Kramer, Parliament Mansions, West- 
minster. There was also a counter-claim by Mr. Kramer against 
the plaintiffs. 

Mr. Р. Ogden Lawrence, K.C., and Mr. Wilkinson appeared for 
the plaintiffs; and Mr. Stewart Smith, K.C., and Mr. Н. E. Wright 
for the defendant. | 

Mr. LAWRENCE, in opening the case, said it was an action against 
a former manager of the plaintiff companies arising out of acts 
done by him since the determination of his agreement for employ- 
ment. Since the determination of the agreement in December last 
year, Mr. Kramer purported to act in the name of his principals, 
and refused to give up possession of the office and papers. One of 
the questions his Lordship would have to try would be whether the 
plaintiffs were entitled to an injunction to restrain the defendant 
from using the names of his principals and from opening letters 
which came to the plaintiffs, and for an account of the moneys 
which he bad received during the period of his managership. Tne 
oounter-claim was brought for wrongfal dismissal. Plaintiffs sub- 
mitted that defendant determined his employment, or, at all events, 
it was determined by mutual consent, If it were held that plaintiffs 
did dismiss bim, they then pleaded that they were justi- 
fied iin doing so.  Plaintiffs contention was that defendant 


.having been employed under an agreement, he tried to exact 


better terms after he had established himself in England, 
and used as a leverage the fact that be was not going 
to devote himself to the affairs of the company unless his 
salary was raised, and he was given more extended powers under 
the agreement. Owing to this intolerable state of things, some- 
thing had to be done to get rid of the defendant. The German Co. 
carried on business at Vienna as manufacturers of electric accu- 
mulators. It was afterwards thought advisable to establish a branch 
or agency in England. It wasin connection with that agency that 
defendant was employed, and in November, 1903, the agency was 
formed into an English Limited Co, The terms of defendant’s 
employment were written out and signed in German, and the йоса- 
ment was dated October 3rd, 1902. It was handed by defendant to 
the Vienna Oo., and contained the following terms: —“ I undertake 
the management of the establishment you wish to open in London 
for the sale of accumulator batteries. You give your consent that 
I keep on as hitherto the agency of the electrical worke in Rheydt, 
bat I will not take over any other agency or obligation. I receive 
an annual salary of K6,000, say, 6,000 crowns in monthly instal- 


ments, payable at the end of each month. Further, I shall receive 


10 per cent. of the net profit of the London business after the 
annual balance-sheets shall have been revised by you. I have to 
obtain your directions with regard to the London work and to 
adbere to them. It can only be decided at a later period whether 
this London establishment shall be an individual, commercial, or 
agency company formed. I shall have the title of manager thereto, 
and begin my duties to-day. The business expenses of the London 
office shall be kept as moderate as possible, and I shall, as regards 


\ 
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larger amounts, have to ask for your consent in each case. As- 


regards smaller amounts, I shall bring these to your knowledge later 
on. Itis understood that the London agency will get the accumu- 
lator plates exclusively from the works at Raab, who will charge the 
London business with only the material, wages and general expenses, 
and no profits, so that the accumulator plates shall be as cheap 
as possible for the London agency. This agreement cannot be 
cancelled by either party for 18 months, and after tbat by six 
months notice by either party.” Immediately on the signing of 
the agreement, Mr. Kramer came to London and took offices for the 
purpose of carrying on the agency. The learned counsel thereupon 
read a Jarge number of letters which passed between the directors 
of the Vienna Co, and the defendant, and submitted that the 
plaintiffs had from the first pointed out to the defendant that his 
agreement contained no stipulation that he would be appointed 
managing director of the British Accumulator Co. On June 13th, 
1908, the defendant wrote, asking the Vienna Со. to write him in a 
more polite style, and stating that he should not undertake the 
extensive and difficult work in London for £250. In order to meet 
{һе necessary requirements of living in England, һе wanted £600 
to £700. In anotber letter, he stated that be was ready to fill the 
post of secretary as well as managing director of the British Co., 
and stated that, unless the salary he stipulated for was given, he 
8hould have to consider the plaintiffs' agency as & secondary matter. 
On July 24th plaintiffs wrote that they had no intention of altering 
their relations with the defendant, or of making the conditions 
more favourable to him. They stated that they had come 
to an agreement with bim for а certain period, and 
_they expressed surprise that he should approach them with 
other propositions. In addition to his salary, defendant was to 
receive 10 per cent. on any profit in the London business. The 
plaintiffs’ letter concluded :—'' The custom all over the world is, 
first sow, and then reap. We recommend you to sow diligently, 
and the harvest will not be missing.’ The learned counsel, pro- 
ceeding, pointed out that there were heavy contracts running with 
certain Corporations in England, and that they would not pay the 
plaintiffs anything for the supply of accumulators till defendant 
assigned the contract to plaintiffs. The Borough of Radcliffe would 
not pay the plaintiff companies а penny till the contract was 
assigned by Mr. Kramer to them. 

Mr. STEWART Вмїтн: We have told the Borough of Radcliffe that 
they may pay to the British Accumulator Co. On December 21st, 
1903, the defendant wrote to the Vienna Co. :— 

In consequence of the formation of the British Accumulator Co., 
Ltd., behind my back, without my knowledge and consent, and as 
I must decline to put myself under the orders of somebody else in 
London in falfilment of my position, and to suffer a diminntion of 
my position as regards the exercise of my functions, title, &c., and 
as you bave broken the agreement for several months past, as shown by 
the correspondence, I regret to be compelled to inform you that I 
consider our agreement of October 3rd terminated. In consequence, 
I elaim damsges as follows: My salary in arrear as per agreement up 
to October let, 1904; damages as per agreement for loss of part 
profits, and for organising the business, for having obtained for you 
two Oorporation batteries, and for having introduced. you in 
England. These damages I estimate at £500. As soon as we 
come to a friendly arrangement concerning the amount to be paid 
to me, Т аш ready to hand over iu order, my position, the office, 
inventory, &o." | 


On the 22nd of the same month, the Vienna Co. wrote deter- . 


mining the agreement. The two letters crossed in the post, and it 
might, therefore, be said that the employment was determined by 
mutual consent. Counsel proceeding, asserted that defendant 
refused to hand over the books of the office, and proceeded to trade 
as the British Aocumulator Oo. In January last, proceedings were 
taken, and defendant gave an undertaking until the trial of the 
action, or further order, not to carry on or purport to carry on busi- 
ness under the atyle or title of the British Accumulator Co., or in 
апу way to make use of that name for the purpose of his business, 
and to forward unopened any letters addressed to the British 
Accumulator Oo. to the manager or 5 of that company. 
Plaintiffs then got possession of the office and letters, and they now 
asked that the undertaking should be made perpetual, or an 
injunction granted. Defendant counter-claimed for a balance of 
account due to him, but plaintiffs contended that there was & balance 
dus to them. The plaintiffs also asked a substantial sum for the 
trouble they had been put to in removing the defendant from their 
office in London. 

‚Мт. Stewart Вмітн said his defence was that Mr. Kramer was 
engaged as manager by the Vienna Co., and that he acted for the 
Vienna Oo. as manager until Mr, Von Gerson came over with power 
of attorney, and endeavoured to supersede him in his functions. 
Mr. Von Gerson told defendant that no act was to be done, 


and no letter was to be written which had not his sanction or 


signature. Defendant had always been kept short of money by the 
Vienna Co. Matters became so acute that Mr. Kramer wrote 
pointing out that there had been а breach of contract by 
the Vienna Co., and that he could not transfer his services 
to а company which had then only seven shares taken. 
The letter of December 22nd from Austria was а determination of 
the agreement by the Vienna Co. Mr. Kramer was entitled to 
remain in the offices in London, because they had been taken in 
his name, and he was responsible for the rent. On receiving proper 
indemnity he was willing to give up the office and the papers. Mr. 
Von Gerson, during Mr. Kramer's absence, had attempted to get 
into the office to remove furniture, and the landlord said he would 
not allow it until the rent was paid, so matters remained till 
January 22nd, when an agreement was come to, and Mr. Kramer 
gave up posean on of tbe offices, books and furniture. He denied 
that he had been carrying on business as the British Accumulator 


Со., or tbat letters addressed to that company had been opened. by 
bim since last January. The learned counsel further stated that he 
would argue that Mr. Kramer was never the servant of the English 
company under the contract made in Vienna. He was not bound to 
serve that company unless а new contract had been entered into. 

Mr. FIX Von Әиввон was afterwards examined on behalf of 
the plaintiffs. He said he had been instructed by the Vienna Oo. 
to try and arrange all matters concerning Mr. Kramer. After the 
agreement was determined be went to the office of the British 
Accumulator Co. to take possession. He found Mr. Kramer out, 
and when he lifted a bundle of papers, the lady typewriter jumped 
from her seat and called the landlord’s agent, who told him that 
he had orders from Mr. Kramer to allow nobody to interfere with 
the property. Onalater day, when witness called at the office, 
Mr. Kramer showed him to the door, saying, You have nothing to 
do here, This is my office." In January last the witness received 
from defendant а number of letters addressed to the British Aocu- 
mulator Oo., and the greater part of them had previously been 
opened. | 

Cross-examined, Witnuss stated that he was chief engineer in 
London, of the Railway Carriage Works of Vienna. These works 
belonged chiefly to the shareholders of the Accumulator Co. He 
had orders from Vienna to counter-sign all orders issued by Mr. 
Kramer, as well as correspondence. The British Accumulator Oo. 
was registered on the instructions of witness, who was one of the 
directors. Mr. Kramer went abroad in December last, but did not 
ask permission to do so. 

Mr. WiLsON, a customer of the plaintiff company, who had con- 
tracted for the supply of batteries at Rickmansworth, spoke to 
being asked for payment of an account, and to Mr. Kramer inform- 
ing him that the new British Co. bad nothing to do with the con- 
tract. Witness had since paid to the company everything due 
under the contract. 

Атлов Von Monn, a typewriter, who had been employed by the 
defendant, gave evidence as to typewriting letters on Mr, Kramer’s 
private paper. The letters were addressed to three firms who were 
competitors of the Vienna Co. . 

Cross-examined, WiTNESS said the letters asked particulars of the 
terms on which the manufacturer would supply electric acoumu- 
lators in England, and in one case Mr. Kramer asked the firm if 
they were willing to have a branch in England. The letters were 
written between May and August, 1903. | 

This closed the plaintiffs’ case, and the hearing was adjourned, 


On hearing being resumed on Thursday, Mr. Stewart SMITH 
submitted that when Mr. Von Gerson was to be entitled to sign 
every letter, sign every order, and control every minute part of the 
business, it was impossible in practice, for Mr. Kramer to make the 
10 per cent. out of profits at all. The action was improperly brought 
for an injunction and damages against the defendant. It was not 
until December 28th that Mr. Kramer received the letter from the 
Vienna Со. dismissing him. On that day he removed the word 
"Limited from the door of the office, and between that date and 
January 1st he sent all letters addressed to the British Accumulator 
Co. to the plaintiffs’ office in Parliament Street. The reason 
some of the letters were opened was because he believed them to 
contain invoices for goods for which he was liable. The invoices 
were necessary in order to enable him to make up his monthl 
accounts to his principals. On January 4th the name of the Bri 
Accumulator Co. was entirely removed from the door of the office. 
There was no evidence that the defendant had attempted to trade 
under the name of the British Accumulator Oo. After the under- 
taking given by the defendant, the proceedings on the part of the 
plaintiffs were entirely unwarranted. Mr. Kramer had due to him 
a large balance from plaintiffs. The letter written by Mr. Kramer 
to the Vienna Co. in December, was not in effect a resignation of 
his position, but a protest against the treatment he had experienced, 
and a statement that the conduct he complained of had released 
him from the contract. Even supposing the. Vienna Oo. had а 
right to transfer its business to the company it created, it could not 
transfer the services of Mr. Kramer to that new legal entity without 
Mr. Kramer’s consent, | 

On the conclusion of the counsel’s arguments on behalf of the 
defendants, 

His LonpsHiP gave judgement: He thought on the proper con- 
struction of the agreement, Mr. Kramer was to have no voice in the 
decision of whether the London establishment was to be an 
individual, commercial, or share company. Mr. Kramer had pro- 
posed that he should be managing director of the London concern, 
and bad even suggested who should be his colleagues on the board. 
Mr. Kramer, however, was not accepted as managing director, and 
some time later the Vienna Co., employing their own solicitors, 
had а new memorandum prepared, and procured the registration 
of the British Aocumulator Co., Ltd. Defendant was not asked to 
be a signatory to the memorandum. There was no doubt from the 
correspondence that the Vienna Oo. thought Mr. Kramer would oon - 
tinue &s manager of the new limited company at the same salary 
as formerly. He did so at first, but later, disputes arose between 
himself and the Vienna Co. asto his position. His Lordship could . 
not say that Mr. Kramer had been wrongfally dismissed, having 


regard to the letter he wrote on December 21st stating that he 


considered bis agreement at an end, With regard to opening 
letters after ceasing by bis own act to having any connection with 
the company, Mr. Kramer had gone beyond bis righte. It would 
be wrong to grant the company any substantial damages for what 


` defendart had done after he ceased to be their servant, but the 


company were entitled to have a verdict in their favour to show 
that they were right in the matter. Defendant’s counsel had 
admitted that he did not resist either of the injunctions claimed, 
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and as regarded the tenancy agreement, no question now arose. 
Bo far as the account asked for by the counter-claim, had relation to 
damages, it failed, but defendant was entitled to an account in order 
that he might have re-embursed any moneys he had paid on behalf 
ofthe company. Defendsnt was ordered to make assignments at 
plaintiffs’ cost of any contracts he had entered into, and which had 
not yet been transferred to the company. 


Тив Аттовину-Овниваг, ©. Tum Unban Ёгкотв10 
BoPPLY Co, Lep. 


Tum case came before Mr. Justice Joyce in the Chancery Division 
on Tuesday last, on an application by the defendants that the in- 
junction granted, by his ordship on August 3rd last, might be 
stayed until the expiration of the present session of Parliament, or 
for such other period as might be thought just. The plaintiff had, 
in August last, applied to his Lordship for an injunction to restrain 
the defendant company from supplying electric current for power, 
rida or other a gr oses outside their area, and also to prevent them 

from breaking up the streets in Weybridge, for the purpose of distri- 
bating electric energy outside the district. The Attorney-General 
contended that what had been done by the defendants in supplying 
the Walton Urban District Council with energy was а of the 
Weybridge provisional order. The defendants, on the other hand, 
con ntended they had a right under the order to supply Walton as a 
local authority having power to light ita own district. In the 
result, his Lordship hold that the plaintiff was entitled to an in- 
junotion to reatrain the defendants from supplying energy outside 
the area of supply specified in the Weybridge order, but suspended 
its operation for a certain period. 

Mr. Younger, K.C., and Mr. Olanson appeared in support of the 
pi gium and Mr. Hughes, K C., for the Attorney-General. 

LonpsHIP asked why the defendants did not go to the 
House of Lords. 

Mr. Уоснавв said that the defendants did not want to do that, he 
thought. The position was that everything ht be put right by 
an Act of Parliament. On August 3rd his hip had intimated 
that the District Council had no cause of action. 

His Говрентр said he did not say that. What he said was, that 
if the defendants were unreasonable, it was always in the power of 
the District Council to go to the Attorney-General. 

Mr. Hvanzs, K. C., for the ее opposed any further 
stay. Tho defendants were breaking the 

His Lonpenrp said he would give the M & further stay 
till 1 12th next. He asked Mr. Hughes if he wanted his 
costs 

Mr. Huaugs replied that he did not, but he asked that they 
should be the plaintiff's in any event. 

His Гововнір: Yes. 

Mr. YOUNGER suggested that the Parties. should dispense with 
pleadings. 

His Гововнір suggested that the defendants should treat the 
motion as the trial. 

Mr. Нсанев said the plaintiff could not dispense with pleadings. 
I ask that as the defendants have got these terms, they are only to 
supply existing customers. 

His Говренір: I can't do that. Why should I inconvenience the 
customers ? 


Nationat EL£OTRIO Constavorion Oo., LTD., v. | METROPOLITAN 
Borovan oF РОРГАА. 
In the High Court of Justice on Tuesday, an application ты made 


to Mr. Justice Kekewich to е the hearing of this 
which is down for trial before Mis Lordabip, sitting as Judge of the 
King's Bench Division. 

"parties being agreed, his Lordship consented to the trial 
being postponed for a week. 


SHEFFIELD & Som о. SrOBEY. 


Ат Rhy) County Court recently, Judge Sir Horatio Lloyd delivered 


judgement in the case of Messrs. Alfred Sheffield & Son, iron- 
mongers, Rhyl, against Mr. W. J. P. Storey, lessee of the North 
Wales ы сорлы, м о Rhyl. According to the Liverpool 
Datly Mercury the action ught to recover £93 5s. 6d., balance 
of the sum of £260 13s. 6d., d. claimed by the plaintiffs for work done 
and materials supplied in the installation of electric light and bells 
in the defendant's premises. The work was done under а contract 
entered into between the parties, plaintiffs’ original tender being 
£229. Plaintiffs alleged that defendant had informed them that 
Mr. Lewis Evans had tendered to do the work for £200, and that 
they had been induced by that statement to enter into & contract for 
£200. 

The jury found that the defendant did untruly make this repre- 
sentation to the plaintiffs, and they found a verdict for plaintiffs 
for £76 195. 7d. 

The defendant then moved for ju ale каг on the ground that it 
was not competent for the plaintiffs to ignore the contract under 
which the work had been done, as the —— of the parties had 
altered, and that any such representation, as the jury had found 
5 made with reference to Lewis Evans, was irrelevant to 

ө issue. 


The judge тм of opinion if 3 action was maintainable, it 


should have * Ms ОГ М и 
гу р terms u w 
1 FC 


offered to do it for less money would be a gratuitous оаа 0 on which, 
in the case referred to, it was “folly to rely.” He must enter 
judgement for the ы, but, having regard to the finding of 
the jury, it would be without costs. 


BUSINESS NOTES. 


A New Electric Fittings Showroom.—At their new 
electrical showrooms Messrs. Falk, Stadelmann & Oo. have ре 
able to secure an air of repose, which renders the task of the 
chaser an and pleasant one, carefally furnished and luxu je 
saloons being provided, in which are carefully shown their special 
designs of fittings. The additional showroom in Farringdon Road, 
E. C., has enabled Messrs. Falk, Stadelmann & Oo. to effect a great 


improvement, and contractors will take note that another showroom 
is placed at their disposal, when private clients require to inspect 
fittings. Every fitting stands out clear and distinct. Large plate- 
glass cases contain the better class of fixtures, in crystal, silver, 


` bronse, &c., and in addition to furnishing the large interior, these 


Еа. 2. 


cases serve as divisions of the room, allowing displays of goods of 
different styles. A eo number of statuettes in bronse, compo 


in high-class ошен iy boat ae excellent 
ezamples of cast work in the Art Nonvean School, and several good 
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designs in cut crystal suspensions are on view, and these and the 
numerous illustrated designs are all shown under light. On the 
opposite page we illustrate two designs. Fig. 1 is a table standard in 
real bronze, finished natural colour. The bow is of cast-metal with 
chased relief picked out in antique green, and decorated on the face 
with imitation opale. The light is enclosed in a hammered bronze 
shade, inset with transluscent glass jewels. Fig. 2 represents a cast- 
brass four-light semi-ceiling fitting in the Art Nouveau School, 
polished and pale lacquered. This is a graceful design though 
simple in character. 


Electrical Machinery for Collieries.—Messrs. Ernest 
Scott & Mountain, Ltd., of Newcastle-on-Tyne, have recently 
secured an order from the Bedminster Coal Oo., Bristol, for a oom- 
plete installation, consisting of а 300-1 E. . steam engine and 
electric generator, and a complete equipment of electric motors for 
driving the underground baulage, pumps, &с The machinery 
throughout will be of the three-phase alternating current type, as it 
is proposed, at a later date, to add considerably to the installation, 
aad to drive the whole of the collieries under the control of the Bed- 
minster Co. from one central station; as some of the pits are a 
considerable distance away from this station, the u tion of 
three-phase current will have great advantages, as the pressure can 
be very readily increased for the long-distance circuits. For the 
Wiltwick Colliery, near Leicester, Messrs. Scott & Mountain are also 
to carry out extensions to the electrical pumping machinery which 
they installed a few years ago, the order consisting of one of the 
firm's three-throw horizontal pumps, with electric motor, cables, &c., 
this pump being constructed to deliver 30 to 40 gallons per minate 
against a vertical head of 500 ft. For one of the leading collieries 
in India the same firm have in hand one of their portable three- 
throw pumps and electric motors mounted on trolley bedplate, for 
working against a 1,200-ft. head. Mesers. Scott & Mountain aleo 
` have an order in baud for extensions to the electrical machinery 
which they supplied to Messrs. North’s Navigation Collieries, Ltd., 
a few years back, these extensions consisting of a steam engine of 
450 1.H.P., together with direct current generator and two sets of 
large in-bye main and tail haulage gears, each driven by electric 
motors of 100 effective н P. These haulage gears will be fitted with the 
firm's special type of friction clutch. For the Wallsend and Heb- 
burn Coal Co. the same firm has just received an order for one of 
their three-throw pumps, fitted with three rams, each 14 in. 
diameter, baving a stroke of 18 in., and delivering 1,000 gallons per 
minute against a head of 180 ft.; tbis will be driven by ropes from 
one of the firm's direct-current electric motors of 100 effective н.Р., 
the current for this motor being taken from the Supply Co.'s mains. 
We also understand that Messrs. Scott & Mountain’s new type of 
coal cutter is making considerable headway, aud that they have 
orders in hand for several machines for different parts of the United 
Kingdom. 


Electric Timing Apparatus.—This apparatus, which 
we describe below, has been designed to accuretely time by means 
of an ordinary stop watch, and it is being manufactured by Messrs. 
Wharam & Borland, of Leeds. The apparatus illustrated, fig. 1, 
is composed of an electro-magnet enclosed in a metal case out of 
which protrudes the lever x which depresses the key; when the 
watch is placed in position the micrometer screw, v, adjusts the 
watch with regard to x. When the apparatus is connected toa 
battery the first contact will start the watch, the second stop it, 
when the time recorded is read and noted; the third contact will 
re-set it, or it may be re-eet by pressing the depressor x with the 
finger. The switches or contactors, figs. 2 and 8, which are shown 
in the "on" and off positions, have been specially designed to 


the watoh is ned ioe When resetting the contactor the watch 
would be stopped, but to obviate this the subsidiary switch » is 
provided, as will be seen in fig. 2 in the “on” position. mis in 
contact with terminal в, but as soon as the switch o leaves the 
contact у the cam р knocks the switch в off, and it is only re-set in 
the same manner when the switch o has again left the contact 7. 
The plug 1 is thea inserted in the hole н, aud kept there until the 
thread has been properly secured. | 


Steam-Driven Induced Draught Plant.— We illus- 
trate in this issue a large steam-driven induced draught plant 
recently constructed by Messrs. W. H. Allen, Son & Co., Ltd., of 
Bedford. The advantages of fan draught in central stations for 
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dealing with the peak of the load, or for sudden loads brought on 


by foga, are well known to electrical engineers. The particular fan 
illustrated was constructed to Messrs. Preece & Cardew's specifica- 


Егкотвто Thum APPARATUS. 


time motor trials. Atthe starting and finishing points of the road 
a wooden stake is driven in tre ground on either side of the road. 
On ore side the switch or contactor is screwed to one of the stakes, 
and a thread is attached to the lever at к and stretched across the 
road to the other stake. The + of the battery is connected to tbe 
terminal 4; directly the thread is broken by a parsing motor the 
lever c flies over the contact у by the action of a spring, aud the 
current flows through lever o to contact у and through the subsidiary 
switch в to terminal в, thence to the timing apparatus and back 
to the battery, the circuit being thus completed and the watch 
started. The same operation is repeated at the finishing end and 


tion for use in connection with an installation of Messrs. Baboock 
and Wilcox's boilers in Shanghai. These boilers are of this firm's 
well-known marine type, each having a grate surface of :100'вд. ft. 
The fan runner is constructed of steel plates, and is 10 ft. in 
diameter. The fan is capable of maintaining a'vacuum in the 
suction of 14-in. water gauge, when passing 122,000 cb. ft. of gases 
per minute at a temperature of 600°. The fan is driven direct 
by one of Messrs. W. Н. Allen, Son & Oo.'s two-crank two- 
cylinder enclosed compound engines, fitted with forced lubrication, 
and capable of developing 60 B.H.P. when running at a speed of 
260r.p.m. The engine is specially designed for continuous running 
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with a minimum amount of attention. The fan runner is supported 
by а large bearing fitted with automatic ring lubrication and pro- 
vided with water circulation, and the fan bearing aud engine are 
mounted on a massive cast-iron base, so that the whole is self- 
contained, and only very simple foundations are required. 


A Large Dialite Cable.—'The St. Helens Cable Co., 
Ltd., of Warrington, have recently turned out in one length a very 
large Dialite cable for a colliery in South Wales. This cable, of 
which we have received an illustration, is supported at two points 
down the shaft by meansof special safety grips made by the com- 
pany, and weighs 104 tons. The working pressure is 2,200 volts. 
The area of each of the three cores is `4 sq. in., which, according to 
the new Home Office rules, gives the cable a power capacity of 
1,000 xw., which is, according to the company’s experience, an 
unusually large power to entrust to one cable in work of. this 
description, and shows a gratifying corfidence in the insulation, 
which is thair well-known Dialite bitumen. А unique feature of 
this cable lies in the fact that each core is insulated with bitumen, 
no paper whatever being used. In some other factories where 
bitumen cable is made, we are informed that when turning ont a 
three-core, each core has to be insulated with paper, the three cores 
being' merely protected when laid up with a layer of bitumen, 
making the cable liable to faults from water. The bitumen may be 
too soft to withstand the mechanical pressure exerted by the oores 
due to the strain when being laid up. The present cable is pro- 
tected by two layers of galvanised iron wires, and served overall 
with jute and preservative compound, making a total diameter of 
4in. In suspending, the special grips are attached to the armour- 
ing wires only, no mechanical strain being put either upon the 
insulation or upon the copper conductors. No sealing boxes are 
being used, as such are unnecessary with this class of cable, the 
open end of which, it is claimed, could lie in water for any length of 
time and be none the worse for it. The cable was made to the 
order of Messrs. D. Selby Bigge & Co., Newcastle-on-Tyne, for the 
Glamorgan Coal Co. 


Metallic Packing for Working at Various Pressures 
and High Temperatures.—The increased steam pressures, high 
superheat and high piston speeds of to-day have rendered the use 
of pure metallic packings an absolute necessity. Many different 
designs have been brought forward; two ef the principal ones are 
those that pack against the steam and the steam setting type. Those 
that pack against the steam consist of conical soft metal rings which 
are pressed against the rod, the rings being forced into а solid cup 
by а heavy spring or springs, which must have a very excessive pros- 

sure to overcome the steam pressure multiplied by the difference in 


bos ba TENT a 
* AUTOMATIC LUBRICNNE 


BPHERICAL METALLIO PACOKING. 


area of the rod and the clearance space, which is left for vibration 


or for the rod to run out of alignment. This pressure is often so 
excessive, that it forces the soft metal rings through the cup, so that 
it needs very little imagination to conceive what friction exists. 
The steam setting types admit steam into the packing case, which 
is bolted to the cylinder cover. They are generally of a compli- 
cated nature, since they comprise a large number of springs, seg- 
ments and rings. Asthe packing is forced to the rod by steam 
plus spring pressure, the friction on the rod increases proportionally 
with increase in boiler pressure; not only this, but the fact of 
admitting steam in the packing case at each stroke of the piston is 
an additional loss. . 

The most suitable packing to meet the different conditions is the 
one that has a very light constant pressure on the rod, and is not 
affected in any way by increase of boiler pressure; it must be con- 
stant throughout, whether for high, intermediate, or low-pressure rod. 
Many so-called metallic packings that met with success until a few 
увага ago are now giving much trouble; on the more modern 
type of engines with their increased piston speeds, steam pressures 
and sup»rheat, they are not only wearing out more rapidly, but 
causing heating of rods, waich ів а proof of excessive friction. As 
superheated steam has been proved to be advantageous and con- 
ducive to great economy, the metallic packing should ba expable of 


withstanding any degree of temperature likely to be required, 
therefore the use of white metal should be discarded at once, and 
steam should not be admitted in the stuffing box. 

The Spherical Metallic Packing and Engineering Co., of Har- 
purhey, Manchester, have introduced a purely metallic and entirely 
self-adjusting packing. It does not require a stuffing box, but can, 
with equal facility, be fixed in existing boxes. Ifthe rod is out of 
alignment, the spheres move freely one within the other in the 
form of a ball and socket joint, so that the special bronze anti- 
friction metal packing pieces endure no stresses from this cause. 
The illustration shows the packing fixed inside an existing stuffing 
box. When fixed outside it is fully open to view, and can be seen 
yielding gently to every motion of the rod, and at the same time 
rotating under all conditions of pressures, thus proving absence of 
undue friction. Steam cannot enter the stuffing box, and as no con- 
deneation takes place no drains are required, as in the steam- 
setting type of pscking. The only pressure on the rod is that 
exerted by light springs round the bronze anti-friction metal pieces; 
this is only 5 to 1 Ib. per sq. in. of surface contact, and is the 
same under all loads and steam pressures. The pressure per sq. in. 
of surface contact, on piston rods packed with the steam-setting type of 
packings, would be as follows :— With an initial steam pressure at the 
engine cylinder of 180 lbs. per sq. in. and a usual cut-off, we might 
get, гау, 105 lbs. pressure per sq. in. of surface contact during the 
whole travel of tbe rod. To tbis must be added the pressure exerted 
by steel springs, with which all these metallic packings are fitted, 
and which is equal to 2:5 lbe. per sq. in. The total average” 
pressure of the packing on the rod for the whole travel is, therefore, 
107°5 lbs. per sq. in. as against 5 to 1 Ib. per sq. in. with the sphe- 
rical metallic packing of Redford's Patent" type. The lubrica- 
tion of piston and valve rods is а most important point, especially 
so where bigh pressures or highly superheated steam is used. Many 
points have to be considered, especially the one of carbonisation. 
The Spherical Co. carry this out in an efficient and thoroughly 

ractical manner. It is purely metallic, automatic in action, and 

oats with the rod, keeping the latter surrounded with oil. This 
oil being isolated from the heat of the cylinder and from the steam, 
carbonisation is prevented. 


Book Notices.—‘ A Record of the Baltimore Con- 
flagration.” By Edwin О. Sachs. London: The British Fire 
Prevention Committee, 1, Waterloo Place, S. W. 5s. 

“Light Energy.” By Margaret A. Cleaves. London and New 
York: Ribman Co. 218. net. - 


Trade Announcements.—Messrs, Norton & Gregory, 
Ltd., specialists in photo-copying, drawing-office work and re- 
‘quisites therefore, have removed from Westminster Palace Gardens 
to Castle Lane, Buckingham Gate, where they have built new 
premises to cope with their increasing business. 

The Rhodes Electrical Manufacturing Co.. Ltd., have opened a 
branch office at Newcastle-on-Tyne, at 17, Eldon Square, under the 
management of Mr. Joseph P. Sleigh, late manager of the branch 
office of the British Thomson-Houston Co. 


Imports of Foreign Electrical Machinery.—There 
was ratber a heavy importation of foreign electrical machinery into 
this country during last month, the returns showing a total of 
£53,133, as against only £37,720 in October, 1903. The value of 
the importe during the ten months ending with October bas attained 
a value of £477,061, which compares with £467,738 in the 
corresponding 10 months of last year. 


Dissolutions and Liquidations,—A petition for wind- 
ing up the Sir Hiram Maxim Electrical and Engineering Co., Ltd., 
presented by a creditor of Southport, is to come before the Courts 
in London on November 29th. . f 

Mr. Alfred Hardie, the raceiver and liquidator of the company, 
is submitting a scheme for reconstruction of the company to the 
creditors whose claims are over £10, and also to the debenture 
holders and shareholders. One of the conditions of the scheme 
is the payment in full of the creditors under £10. 


The Transvaal.—The value of the electric wire, cables 
and fittings imported into the Transvaal during the eight months 
ending with August last is returned at £49,000. 


Imports of Foreign Telegraph Cables.—The value 
of the foreign telegraph cables and apparatus connected therewith 
imported into this country during October is returned at £7,316, 
bringing up the total for the first 10 months of the year to £40,352, 
as compared with £50,199 in the corresponding period of 1903. 


France.—The Auto, of Paris, announces its intention of 
organising a trial of electrical motor cars early next year. 


Bankruptcy Proceedings.—A receiving order bas been 
made on the petition of a creditor against Wm. Sumner, electrical 
engineer, of Dale Street, Liverpool. 

The first meeting and public examination in re Henry Coles, elec- 
trical engineer, Swansea, are to take place on November 29th and 
December 16th respectively, the former at Carey Street, and the 
latter at the Town Hall, Swansea. 

An adjudication order was made on November 14th re Albert 
Smitb, of West Bridgford, lately trading as the Electric Motor 
Supply Co., now out of business. 

A first dividend of 65. 61. in the £ is payable after November 
29th (R. J. Ward, 2, Clement's Inn, Strand) іп the case of Charles 
Aubrey Smith (trading as C. J. Smith, electrician, of King Street, 
Regent Street). . 
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The first meeting of creditors under the failure of Walter C. 
Bersey, of Dacre House, Arundel Street, Strand, late of Queen 
Street, Cheapside, consulting ‘engineer, in connection"with motor- 
cars, was held before Mr. E. Leedam Hough, senior Official 
Receiver, at the London Bankruptcy Court, on the 22nd inst. The 
accounts filed showed gross liabilities £4,371 (£3,363 unsecured) and 
assets £21. There was no offer, and thecase went into bankruptcy. 

The public examination of Max Margowski (Automatio Telephone 
Co. (1903), Ltd.), is to take place on Monday, December 5th, at 
Carey Street. , | 

At the Birmingham County Court last week, the public exami- 
nation took place of James. Marsden, electric fittings manufacturer. 
The examination was closed. 


New G.E.C. Lines,—The General Electric Co., Ltd., in 
their October progress sheet put forward a number of now electrical 
specialities. Among their ampere and voltmeters is the Stanley 
` D'Arsonval ” edgewise type, as shown in fig. 1. These instruments 
have been specially designed for general switchboard work. The 
movement is of the well known “ Stanley D'Arsonval " moving-coil 
type, and is absolutely dead beat. The zero position is adjustable 


from outside the case, and the divisions of the scale are equal from 
zero to full load. The instrument is mounted in a strong iron case, 
enamelled black outside and white inside. The scale is of brass 
silvered and lacquered, is 8 in. in length, and is calibrated through- 
out its range by direct comparison with standards. The iron case 
protects the movement from the effects of external fields or masses 
of magnetic material. Either back or front terminals can be 
supplied. All ammeters are provided with a separately mounted 
shunt, the price of which is included in the price of the instru- 
ment. In fip. 2 we show the La Force” sparking plug. This, 
an entirely new design, ig of best quality, and the sparking pointe, 
which are of solid nickel, аге easily cleaned, as they are both 


straight. The porcelain, at the combustion end, is so shaped as to. 


form a recess between the outer body and the plug. The inner con- 
ductor also stands in a deep recess, so that there isa very large 
surface о? the porcelain which must become corroded or deposited 
with carbon before the insulation of the plug is reduced sufficiently 
to allow partial conductivity. Consequently this plug will run con- 
siderably longer than any other without attention. This, in itself, 
is а great point, but is only one of the features that tbis plug pos- 
sesses. The La Force” plug is fitted with a patent clip at the 
terminal end of the porcelain, which allows of connection being 
msde in & most thorough manner, making it impossible for it to 
shake loose, and at the same time holds the high tension wire by 
gripping the insulation instead of the copper conductor (ав is 
usually the case), and relieves the conductor of all strain. 


Electrical Trades Union.—A meeting of electrical 
workers of the city of Hull was held on Wednesday last week, the 
result being the formation of a branch of the above Union. The 


Glasgow branch of the above announces that its Annual Smoking 
Concert will be held at the Lorne Restaurant, Howard Street, 
Glasgow, on December 16th. The London branch is holding a 
Smoking Concert in aid of its benevolent fund on Saturday, 
December 10th, at the Shamrock," Fetter Lane, where members 
and non-members are equally welcome. 


Quick Tramway Work.—In our notice of the opening 
of the Royton and Crompton tramways in our issue of November 
llth, we mentioned that “the contract had been carried out by 
Messrs. William Underwood & Bros., and that the work, comprising 
63 miles of track, bad been constructed in the short period of 14 
weeks.” We are asked to point out that the whole of the overhead 
construction was carried out by the Brush Electrical Engineering 
Co., who completed the job within seven weeks. 


Borough Polytechnic Institute. — On Wednesday 
last week, the new buildings which have been erected at the Borough 
Polytechnic Institute, in Borough Road, were formally opened by 
Mr. J. W. Benn, M.P., the Chairman of the L.C.O. The new build- 
ings comprise an engineering laboratory, drawing offices, a lecture 
theatre and various rooms for gymnastic and other departments. 
Next year the marble bust of Michael Faraday, presented by Mr. 
Passmore Edwards, will be unveiled. The Polytechnic has issued 
a fully illustrated brochure describing the various departments, 
old and new, their equipment, and tbe work done by them. 


Catalogues and Lists.—Messrs. A. REYROLLE & Co., 
Lro., of Hebburn-on-Tyne, have issued some revised price lists of 
their tabular fuses, distributing panels and boxes, and house service 
fuse boxes, for inserting in the catalogue already in use. 

Mrssns. М№оввів Bros., of 14, Bridge Street, Middlesbrough, have 
publisbed circulars relating to their improved raw-hide gears for 
machine tool, electric tramcar, motor and other work. 

Mr. LSI In MILLER, 93, Hatton Garden, E. O., has published a 
circular describing and illustrating a new milli-ampere meter for 
measuring the current through X ray vacuum tubes. 

A circular just issued by the PrtucmR AocuxULATOB Wonxs, of 
39, Victoria Street, S. W., gives som? good half-tone views of battery 
installations whick have been carr'bd out by them. 

Messrs. W. E. MourepALE & Co., of 24, Chapel Street, Liver- 
pool, have sent us an illustrated circular, giving full details of their 
“ Bifluid " tachometers. 

Catalogue No. 153, which has come to hand from Евгтн'в Enar- 
NEERING Co., of Gracechurch Street, E. C., deals with the Coch- 
rane” feed-water heater and purifier, and the patent automatio hot 
process purifier. 

A descriptive circular and price list of Moore’s patent differen- 
tial pulley blocks have come to hand from Messrs. HEAD, WRIGHT- 
son & Oo., Lrp., of Teesdale Iron Works, Thornaby-on-Tees. These 
blocks are stated to reduce to a minimum the wear and tear pecu- 
liar to differential pulley blocks, and some of them have been in 
constant use for 12 to 15 years. They are made to lift up to 
10 tons. 

We have received from Тнв ELECTRICAL Co., LTD, a pamphlet 
entitled '" Electrical Power Transmission in Mines," illuetrating 
some of the most characteristic installations which they have carried 
out in this country and on the Continent. The three-phase high- 
tension sets avd switchbcard installed at the Binchester and Auck- 
land Park Oollieries; continuous-current generating sets for the 
HolwellIron Co.; winding drum at the Frongoch mine in Wales, 
and many other plants at Dortmund, Cologne, Oberhausen, Zabrze, 
are illustrated. A separate pampblet describes the electrically- 
driven winding engine at Preussen Pit No. 2 of {һе Harpener 
Mining Co., of Dortmund. | 

From the ErnmoTBICAL Co., LTD., we have also received a pamphlet 
showing photographs of Nernst lamps installed by them in the 
Edinburgh Museum, Houses of Parliament, the Canadian Arch, and 
also in fashionable restaurants, drawing rooms, offices, railway 
stations, &c. In one very large establishment no fewer than 10,000 
Nernst lamps are in use. The latter part of the pamphlet deals 
more particularly with these lamps used for street lighting p 
and gives illustrations of lamps in use in Barnes, Maidstone and 
Gravesend. We learn that the Electrical Co., Ltd., have supplied 
Nernst lamps to considerably over 50 Corporations, and the works 
are very busy at present owing to the enormous demand for same, 
which is greatly increasing, more than 24 million lamps being now 
in use. The last two deal with the latest types, namely, 
Express and Multiple lamps. Ornamental fittings, &., are supplied by 
the company's Fittings Department, 162, Shaftesbury Avenue, W.C., 
and inspection of their showrooms is invited. Arrangements are 
being made for the works to bring out à new lamp, type "D" 
(similar to the mall B" type at present in use) in 4 ampere size for 
high voltage. This lamp will be specially suitable for street ligbt- 
ing purposes, and will be very low in price. Another new type of 
lamp is to be brought on the market, which will be suitable for 
500-volt circuits, aud will, no doubt, be appreciated by corpora- 
tion engineers who have such pressure in their maing. 

From the RROD ESS ELzcorBicAL MaNUFACTUBING Co, LTD., we 
have received а new list of R E. type motors, giving particulars of 
the outputs at different speeds, also prices aud approximate 
shipping measurements. 

B Ерівох & Swan Unttep KLROrRIO Licut Co., LTD., have 
issued a second edition of their Section II. catalogue of 1904 deal- 
ing with Ediswan ship, factory, colliery, street and traction fittings. 
We understand that there was such a Jarge demand for the first 
edition, which we have already noted, that it bas had to be re- 
printed. Advantage was taken of the opportunity to revise and 
enlarge the section, and some of the prices of ship and factory 
fittings originally listed have been altered. With regard to colliery 
fittings, the company are now listing a large size fitting with cast- 
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iron painted reflector and well glass, to take up to 5—32 с.р. lampe. 
A large assortment of all-porcelain fittings have been added, as well 
as cheap factory fittings and street lamp fittings. In addition, two 
s of Ediswan” traction fittings for the interior of tramcars 
ve been added ; these include several new and handsome designe. 
New illustrated leaflets of their h.v. switch plugs, and “ Button" 
switch with wedge” movement have also been issued to supple- 
ment their catalogue (Section 3). 


Electrical Apparatus for Poland.—The French 
Consul-General at Warsaw, in his report for 1903, states that there 
is a good opening in Poland for all kinds of electrical apparatus, 
such as motors, batteries, dynamos, accumulators, electric lighting 
materials, ornamental fittings, incandescent lamps, aro lamps, 
electric toys and bells, telephone materials, &c. These goods are 
now imported mainly from Berlin and Vienna. The trade in elec- 
trical apparatus is not very large at present; but it is bound to 
extend, owing to the recent foundation of a central generating 
station. Despite the extension of the contract with a Dessau com- 
pany for lighting the streets of Warsaw by gas, the use of electric 
light is becoming general in private houses and business establish- 
ments,— fall Mall Gazette. — 


é 


LIGHTING AND POWER NOTES. 


Ascot.—A company is being promoted for the purpose 
of establishing a system of electric lighting for the Ascot, Bunning- 
hill, and Sunningdale districts, and negotiations are now pending 
between the promoters and the Windsor R.D.C. | AZ 


Birkdale.—The free-wiring scheme recently inaugurated 
by the Corporation in connection with its electricity supply, is 
stated to be giving very successful results. Ж. 


Bromsgrove.—The Worcestershire О.О. has decided to 


have a complete electric lighting plant laid down at the Barnsley 
Hall Asylum in tbis district. | 


Indla.—SmLA.—It was Mr. J. W. Meares, then electrical 
engineer to the Bengal Government, and now electrical adviser to 
the Indian Government, who once described Simla as “а place where 
every man had an electric lighting scheme in bis PES and 
nothing was done." This reproach will be removed if the Indian 
Government sanctions the latest scheme, which is now introduced 
under the aegis of the municipality. As was the case at Mussoorie 
early this year, the lighting scheme now propounded goes hand in 
hand with one for new waterworke At the end of last Jane the 
Government authorised the Bimla Water Supply Committee to con- 
sider various schemes in connection with the necessity for an exten- 
sion of the waterworks. The Committee's own scheme provides for 
using the water from the Nauti Khad, by cutting a channel along 
the hil] side from Basantpur for a couple of miles to a small 
reservoir, whence with a head of 568 ft. the water will pass through 
steel Pipes (some 1,800 ft. in length) to Mukercha, on the banks of 
the Sutlej. The water available in the driest of recent summers 
has been 23 ob. ft. per second. The present installation of 
525 B.H.P. (іп three sets of 175 BHP. each) will only require 
12 cb. ft. per second, leaving a margin for subsequent extensions 
to 1,000 н.р. Three-phase current at 50 cycles ів to be generated 
at 200 volts and transformed up te 10,000 volts for transmission along 
an aerial line, carried on creosoted deodar poles to Simla, which is 
183 miles distant. Two chief sub-stations are to be provided for 
dealing with the lighting load, one near Auckland House, the other 
near the Viceregal Lodge. Here the energy will be transformed 
down to 2,000 volts for further distribution at a potential of 
225 volts from five smaller centres, at which transformer sheds will 
be erected. This method of housing the transformers, compare very 
favourably with the scheme proposed for Rangoon, of fixing these 
on the к carrying the wires. Distribution in Simla will, of 
course, be overhead, the wires being carried on steel posts. For the 
public lighting, it is proposed to place along the main thorough- 
fares, lanterns 150 ft. apart containing two 25-0.P. glow lam On 
other roads the lanterns are to contain two 16-о.Р. lamps. In each 
case half the lamps would be extinguished after midnight. This 
will require nearly 200,000 units per annum, which at 2 annas per 
unit, will cost 25,000 rupees, or slightly more than double the 
present cost of oil lighting. It is proposed to supply energy to 
large consumers such as the Viceregal Lodge (which needs about 
32,000 units per annum) at 5 annas per unit. Smaller consumers 
would be charged 6 annas. 

The chief load will, of course, come from the supply of energy for 
pumping purposes. At the pump houses at Cherot and at Chair, 
step-down transformers will supply low-tension three-phase current, 
to two 60-5.H.P. and one 80-B H.P. pumps. The reserve pumping 
plant will consist of one of the existing steam sets, one 60-н P. and 
one 80-H.P. pumps. In 18 hours, without calling on reserve sets, 
320,000 gallons will be pumped to a head of 1,300 ft. at Cherot, and 
100,000 gallons to a head of 2,750 ft. at Chair. Hitherto the cost of 
fuel for pumping has been rather heavy; in 1903 23,000 maunds of 
wood (the шаппа is 82:28 1bs.), and 17,000 maunds of Barakar coal 
were required for the boilers at Cherot at a сові of 26,250 rapees. 

Та concluding, it may be mentioned that the Committee pro- 
poses to installa steam-driven 120-Kw. set for emergency use at 
their generating station. Like all the Himalayan hill districts, Simla 


‘is liable to landslips, and the fear is entertained that such a slip may 


carry away the flume which supplies the power house. 

The N.W. Railway is introducing electric punkahs and lights in 
its railway coaches, which will, no doubt, considerably conduce 
to the comfort of passengers in the hot season. 


Chester-le-Street.—The Rural Council has been again 
approached by the County of Durham Electrical Power Distri- 
bation Co., for consent to the company applying for an electric 
lighting prov. order for the area. 


Colombo.—Messrs. Boustead Bros, who are the con- 
tractors for supplying the Government and the various buildings 
and firms in Colombo, with electric power for lighting and other 
purposes, have entered into a new contract with the Government, 
The new terms are more favourable to Government, and the con- 
tract was signed on October Ist, and is to be fora period of 10 years, 
as from January, 1904. In making this agreement, Messrs. Boustead 
Bros. have sacrificed 18 months of the former contract. 


Croydon.—The T.C. is seeking powers to supply energy 
in bulk to local authorities outside the borongh, to deal in motors, 
dynamos land various fittings, and to meet, out of the rates the 
expenses of holding exhibitions to demonstrate the advantages and 
encourage the sale of electricity. 


Culford Hall.—Messrs. Davey, Paxman & (о. have 
recently put down for the Earl Cadogan, K. G., at Culford Hall, 
Bury St. Edmunds, a complete electric light installation. The 
plant consists of a horizontal compound engine, belt-driving a 
multipolar dynamo, and also two single-cylinder horizontal engines, 
Bteam ie supplied from three Davey-Paxman locomotive boilers, 
working at 140 lbs. pressure per sq. in. Other accessories include 
donkey pumps, injectors, é&c. 


Denny.—The T.C. has decided to apply for a prov. order 
for electric lighting. A company, it is stated, contemplates sup- 
plying the district with electricity, and the Council desires to 
* safeguard its interests. 


Dublin.—The Corporation bas passed a resolution, that 
the Lighting Committee furnish to the next meeting of the Council 
a report setting out the financial condition of the undertaking up 
to the present, and that the Committee undertake no further or 
additional constructional works until the consulting engineer 
reports that the works covered by his agreement ia 1899 have been 
completed. . The Committee was also instructed to furnish full 
particulars of the capital expenditure and the amount necessary to 
complete Mr. Hammond's original scheme, to the next monthly 
meeting of the Corporation. 


Bideford.—The T.C. has resolved to apply for a prov. 
order for E.L. | 


Falkirk.—The T.C. proposes to erect а number оѓ Luna 
Nernst lamps іп a portion of the burgh as au experiment, and the 
Lighting and Electric Light Committee has received the necessary 
powers. 


Finchley. — A L.G.B. inquiry was held recently 
into the application by the U.D.C. for sanction to borrow 
£17,000 for ЮТ, purposes. The electrical engineer stated that 
applications had been received during the last six months, at 
the rate of approximately 300 (equiv. 8-0.P.) lamps per week. It is 
even thought the sum asked for would not be sufficient to carry 
the department through the winter. There was slight opposition on 
the part of the North Middlesex Gas Co. 


/ 

Glasgow.—In connection with the new goods station 
which the N. R R. are at present constructing in High and Dake 
Streets, all the machinery for handling the goods is to be worked 
electrically, and will include a number of overhead travelling cranes, 
including one capable of lifting 30 tone, and electric capstans and 
traversers. 


Grangemouth.—The T.C., on the recommendation of 
its E.L. Committee, has resolved to postpone making application for 
& prov. order, and in the meantime to procure further information 
and the probable terms to be granted by the Scottish Central 
Electric Power Oo. 


Heston. and Isleworth.—The inaugural ceremony in 
connection with the U.D.O. electric light undertaking took place on 
the 14th inst. The plant equipment consiets of three Babcock and 
Wilcox boilers, two being in connection with the refuse destructor ; 
two tandem compound three-crank Davey-Paxman engines of 
200. K. P. each, fitted with superheaters and direct coupled to two 
150-kw. generators, supplied by Messrs. Frank Suter & Оо. ; а third 
engine of the same type but of 400 н.р. being on order. A Hughes and 
Sterling destructor is being erected, steam from this source being 
not yet available. The contractors for the condensers were Messrs. 
Körting Bros; switchboard, the B. T. H. Co.; accumulators, the 
Tudor Uo. ; economisers, Mesars. Green & Son; feed pumps, Messrs. 


Hay ward & Tyler; water softener, Messrs. Lassen & Hjort. The auppl7 


is on tbe three-wire system, at 480 volts between the outers. The 
consulting engineer to the scheme is Mr. J. B. Enright, and the 
Council’s electrical engineer is Mr. Е, A. Bond. 


Retford.—At a ratepayers’ meeting, held on the 21st inst., 
a resolution was carried, urging the Т.О. to abandoa its proposed 
scheme for the electric lighting of the district. 


(Continued on page 871.) 
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SIR JOSEPH WILSON SWAN, F.R.S., D.8c. &c. 


Sik JOSEPH SWAN, whose name appeared in the recent list of 
recipients of Birthday ” honours, is one of the grand old men 
of the electrical profession, and by the nature of the case is one 
of the first few to attain that dignified position. Born at 
Sunderland, on October 31st, 1828, his early years were 
employed in the service of chemistry. In partnership with 
his future brother-in-law, Mr. John Mawson, he founded 
the well-known Newcastle firm which bears their joint 
names, and his quickness in following up the photographie 
discoveries of Fox-Talbot and Daguerre gave a marked bent 
to:the business, which became widely famous for the manu- 
facture of collodion, and at a later date—after the publication 
by Dr. Maddox in 
1871 of the method 
of substituting 
eensitised gelatine 
for > collodion — of 
dry plates ав well. 
The discovery that 
heat is an essential 
in the preparation 
of rapid plates was 
made by him, and 
in those early days 
there were no plates 
that could compare 
with those pro- 
duced by Mawson 
and Swan for sensi- 
tiveness and rapid 
action. 

The carbon 
process,“ which 
under the name of 
* Auto-type" has 
brought the world's 
art treasures into 
every : household, 
was patented by 
Swan in 1864, and 
may : be said not 
only to have worked 
a revolution in 
pho!ography, but to 
have laid the 
ground as well for 
some of the most 
important processes 
of mechanical re- 
production, inclad- 
ing photogravure. 
The carbon print, 
as most people are 
aware, consists of 
a sensitised gela- 
tine film im- 
pregated with a 
permanent pig- 
ment ог dye, 
and Ше. selective 
action of light 
acting upon it. through a negative, and rendering the 
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gelatine more or less insoluble, results in a relief print which: 


is practically permanent, and in which the tones are depen- 
dent upon.the greater or less thickness of the material. 

He is also the prime inventor in what is known as Wood- 
burytype, which is, in fact, a mechanical way of producing 
a carbon print, and constitutes a valuable addition to 
previously known methods of mechanical printing. 

Mr. Swan’s work in this field covers nearly every branch 
of photography and photographic reproduction, including 
that of half-tone engraving (or etching), tbe most widely 
used of all mechanical processes. Bromide printing paper, 


for rapid printing by artificial light, was proposed and. 


patented by him in 1879. 


Coincidently with his photographic work, Mr. Swan, from 


а very early date, was interested in electricity, and with that 
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unswerving devotion to a main idea which characterises his 
career, and is the secret of most successful invention, he 
worked for one object, namely, the production of a resistance 
lamp. Staite's platino-iridium incandescent wire, shown in 
1845, was the clue which he followed, and by 1860 he had 
practically mastered the first step, that of producing slender 


filaments of carbon possessing strength and elasticity and 


enough conductivity to serve the purpose required. Mr. 
Swan had actualy made a lamp with a carbon filament 
at that date, and had shown it to several of his friends, a 
spiral carbon being mounted in a hermetically sealed glass 
shade, which was exhausted of air as well as was then possible, 
by means of a chemical air pump, whilst the current 
for lighting it was supplied by 50 cells of Callan’s modi- 
fication of Grove's battery. The invention of Sprengel's 
air pump in 1865, 
and the develop- 
ment of the dynamo 
between 1870 and 
1880, gave the final 
stimulus to this 
branch of research, 
in which Edison, 
Lane-Fox апа 
others were also 
engaged; and the 
relative share which 
each is entitled to 
claim in the final 
production is now 
a matter of ancient 
history, and is 
written at length 
in the annals of 
patent litigation. 
But whatever may 
be the value of 
patents as a test of 
merit, it is an 
undoubted fact that 
the actual form of 
incandescent lamp 
now in universal 
use, and the method 
of preparing fila- 
mente from a jet 
of. cellulose material 
forced through a 
die, are due to Swan, 
together. with many 
subsidiary details. 
Mr. Swan’s earliest 
lamp was shown 
at a lecture given 
by him at New- 
castle in February, 
1879; and in 
October, 1880, the 
first public. exhi- 
bition of іпсап-: 
descent lighting 
was given by him 
at the Newcastle 
Lit. and Phil 
illuminated solely .by 


[Swan Elec. ling. co. 


Society, when the rooms were 
these means. Bey, 4 
It is probably not generally known that Sir Joseph Swan 
was the original inventor of the cellular plate for secondary 
batteries, the use of which has become a marked feature of 
modern improvements in accumulator manufacture. He 
has also to be credited with numerous inventions in the field 
of electro- chemistry, prominent among which is a rapid 
process of depositing copper, which, with suitable appa- 
ratus, enables pure copper wire to be reeled off from 
the bath through a die. Under laboratory condi- 
tions, with this process, which involves a rapid 
movement of the cathode and a continuous stream of 
the electrolyte, smooth deposition of pure copper has been 
accomplished at a current density of 100 to 1,500 amperes 
per sq. ft. So far, however, it has not come into com- 
р 
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mercial use, owing: to the care which 
many details. | | | 

Some 60 patente have been granted to the subject of this 
notice, for inventions in almost every brauch of science— 
from “medicinal rhubarb” to **fire-damp indicators for 
coal mines, and from desilverising lead" to ** chrome tan- 
ning of leather." à 

The honour recently conferred upon Sir Joseph Swan has 
come tardily enough, in the opinion of his compeers, con- 
sidering the vast amount of.useful work which lies to his 
credit. But in scientific circles be has not been without a 
fair meed of recognition. In 1894 he was elected a Fellow 
of the Royal Society. The University of Durham has con- 
ferred upon him honorary degrees of M.A. and D. Sc., and on 
the close of the Paris Exhibition of 1881, he received the 
decoration of 
Chevalier of the 
Legion of Honour, 
He was President 
of the Institution 
of Electrical Engi- 
neers їп 1898-9, 
and of the Society 
of Chemical In- 
dustry in 1900 and 
1901. At the 
present moment he 
js President of the 
Faraday Society, 
and even since the 
publication of the 
recent Birthday 
List, he has been 
awarded for his 
“ invention of the 
incandescent elec- 
tric lamp and 
various improve- 
ments in the prac- 
tical applications of 
electricity” the 
Hughes medal of 
the Royal Society. 


is required іа 
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THE HON. C. A. 


PARSONS, 
F.R.S., C.B. 
THe Hon. C. A. 


PARSONS, upon 
whom His Majesty, 
in the recently pub- 
lished Birthday 
List, conferred 
special honour by 
appointing him to 
be a Commander of 
the Bath, will ever 
figure prominently 
in the scientific and 
engineering history 
of the closing years of the nineteenth century, by virtue of 
the far-reaching effect of the invention and applications of 
his steam turbine. And in these opening years of the 
twentieth century there is abundant evidence that the great 
work which, with immense diligence and undaunted perse- 
verance, he has succeeded in setting on foot, will continue to 
increase in importance for many years yet to come, 

By birth Mr. Parsons comes of a distinguished family, 
being the fourth son of the third Earl of Rosse, who died in 
1867, and was succeeded by his eldest son, the present Earl. 
The inventor of the Parsons turbine was born in 1854, so that 
he is now just over 50 years of age, and all of his admirers will 
hope that he may be spared for many years to witness further 
remarkable developments in the turbine field, perhaps includ- 
ing the evolution of Parsons turbines driven by gas. 

From the biographical records it appears that Mr. Parsons 
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was eleventh wrangler at Cambridge in 1876. The exact date 
at which he entered the electrical industry we do not know, but 
he was for some years a partner in the famous firm of Clarke Chap- 
man, Parsons & Co., at Gateshead, before starting the separate 
business of C. A. Parsons & Co., in 1890, in Gateshead, and 
afterwards at Heaton, Newcastle-on-Tyne. The well-known 
firm of C. A. Parsons & Co., of which he is proprietor, has had a 
very high reputation for its electrical machinery and construc- 
tion work for many years; but it is undoubtedly his turbine 
work which has brought him into such great prominence 
among engineers of recent years. In 1884, as he told the Insti- 
tution of Electrical: Engineers last year, the first compound 
steam turbo-dynamo (of 10 H.P.) was constructed. It ran at 
18,000 r.p.m., had an armature of 3 in. diameter, ran 
successfally for some years, and now restes in South 

(Elliott & Fry. Kensington. Mu- 
seum. Before this, 
however,  prelimi- 
nary experimenta 
had taken place at 
Gateshead - on - 
Tyne. 

This is briefly the 
story of the day of 
small things. What 
has happened since 
needs no further 
telling, except to 
state that the Par- 
sons steam turbine 
has been constructed 
for electrical work 
in all sizes up to 
7,000 kw. Even 
five years ago," 
when we described 
the works of C. A. 
Parsons & Co. and 
their equipment for 
the manufacture of 
turbines and elec- 
trical generators, 
the demand was in- 
creasing at во rapid 
a rate that plans 
were then preparing 
for quadrupling the 
size of the works, 
and later extending 
them to six times 
their then dimen- 
sions. 

The Royal Society 
elected Mr. Parsons 
(who was already 
a D.Se.) a Fellow 
in 1898, and the 
official notice re- 
corded that it was 
“for his invention 
of the compound 
steam turbine, 
which he has. 
adapted successfully 
to dynamo driving and other uses, and for his recent appli- 
cation of it to marine propulsion." | 

Mr. Parsons is managiog director of the Parsons Marine: 
Steam Turbine Co., Ltd., and is a director of the Newcastle 
and District. Electric Lighting Co., Ltd., the Cambridge 
Electric Supply Co., Ltd., the Scarborough Electric Supply 
Co., Ltd., and the Parsons Foreign Patents Co., Ltd. 

He has favoured the Institution of Electrical Engineers, 
the British Association for the Advancement of Science; and 
other engineering and scientific Institutions with valuable 
papers showing the various stages and phases of his prac- 
tical development of the Parsons machines, and was President 
of the Engineering Section of the British Association at the 
Oambridge meeting of 1904. 


——— 
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ALEXANDER SIEMENS-THE NEW PRESI- 
DENT OF THE ТЕЕ. 


Since the foundation of the Institution of Electrical Engi- 
neers as the Society of Telegraph Engineers and Electricians 
83 years ago, the distinguished honour of being invited to 
occupy the presidency of that body for a second term has 
only fallen to a few. The late Dr. С. W. Siemens, F. R. S., 
and the late Dr. John Hopkinson, F.R.S., together with 
Lord Kelvin, Sir W. Н. Preece, F.R.S., Mr. Robert Kaye 
Gray, who has just retired from office after 20 months of 
admirable and generous service, and now Mr. Alexander 
Siemens—one of the Institution's original members, who was 
president іп 1894—-complete the list. The reasons for Mr. 
Gray's extension of 
presidential duty, 
and for the re- 
occupation of the 
chair of office in 
1905 by Mr. Sie- 
mens, are already 
quite familiar to 
readers of the ELEC- 
TRICAL REVIEW. 
Mr. Alexander 
Siemens, M.I.C.E., 
M.I.M.E., was born 
in the early days of 
1847 at Hanover. 
His connection with 
electrical manufac- 
turing. dates from 
his 20th year, for it 
was in 1867 that he 
first entered the 
works of Siemens 
Bros, which had 
just been erected at 
Woolwich. In the 
following year he 
was engaged in the 
erection of  tele- 
graph lines in 
Persia, for the 
Indo- European 
system, and upon 
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certain cable- 
laying opera— 
tions between 


Djuba and Sotcha. 
He later returned 
to Germany to 
continue his 
studies, and served 
with credit in the 
Franco-German 
war. In the fol- 


Bros. also, at abont this date, carried ont the electric tram- 
way between Portrush and the Giant’s Causeway. 

Sir William Siemens died in 1883, and Mr. Alexander’s 
active connection with the firm became more responsible from 
this time forward, and in 1887 he was made one of its 
directors. In 1891 he undertook the sole management. 

We have already shown in our issues of Aug. 19 & 26, 1904, 
what a great development has taken place in the manufactur- 
ing business of the firm, resulting in the establishment of their 
new factories at Stafford for the manufacture of electrical 
machinery and apparatus for lighting, power and traction. 

Mr. Siemens was a member of the Committee to inquire 
into the system of light railways. In 1893 he went as one 
of the official delegates of the British Government to the 
International Electrical Congress held at Chicago, and held 
the same position 
at the Paris Con- 
gress of 1901. He 
sat on the Royal 
Commission held in 
1897 to inquire 
into the desirability 
of establishing a 
National Physical 
Laboratory, and he 
is now оп the 
Executive Com- 
mittee of that im- 
portant Institution. 
He is also a mem- 
ber of the Ad- 
miralty Committee 
which since 1902 
has been consider- 
ing the possibilities 
of utilising electrical 
energy more exten- 
sively on His 
Majesty's ships. 

He is a. vice- 
president. of the 
emergency Com- 
mittee of the 
Federation of Engi- 
neering Employers, 
has served on the 
Council of the 
Institution of Civil 
Engineers since 
1898, is а member 
of the Iron and 
Steel Institute, the 
Institution of 
Mechanical Engi- 
neers, an honorary 
member of the 
Society of Engi- 
neers, and во on. 


Thiele & Со.- 


lowing Autumn, Mr. Siemens is 
1871, he came to a strong and 
‘London and Мв. Аг®х. Siemens, M.LC.E, МІ.М E., PRESIDENT or THE I. E. E. earnest advocate 
worked as a pupil of the metric 


їп the offiee of Dr. C. W. Siemens, where, during 
‘the next few years, he designed and erected regenerative 
‘furnaces. 

In September, 1875, Mr. Siemens joined thecable-ship Fara- 
day (owned by Messrs. Siemens Bros.) so as to gain further 
experience in submarine telegraphic work, and he was stationed 
-at Halifax, N.S., during 1876 and part of 1877. The first 
continuous working glass furnace erected in England was 
.started by him in 1878, and as was related by Mr. Siemens in 
his recent Presidential address, was received with opposition 
\by the trade union. 

In 1879 he undertook the management of the electric light- 
ing department of his firm and installed the electric arc light 
in the Albert Hall and the British Museum reading room. 
Inthis year his firm undertook the firat street lighting by 
electricity and also began supplying private houses, and it 
was at Godalming that the first central station was started 
for illuminating the street by this means. Messrs. Siemens 


system, and members of the London body of the I. E. E. will 
well remember the debate between himself and the late Sir 
Frederick Bramwell last year. His presidential address 
delivered a few weeks ago contained one more educative 
attempt in this connection. We hope that Mr. Siemens’s 
present term of presidency of the Institution of Electrical 
Engineers will be successful in the highest degree. 


— — 


ROBERT KAYE GRAY-—PAST PRESIDENT 
I. E. E. 


THERE are a few men amongst us to-day who stand out 
from among their fellows as of quite rare temperaments. To 
come into even casual touch with them impresses one at once 
with their exceptionally fine nature—they cannot be other 
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than courteous and kindly in the merest details about which 
they may be approached ; in short, they are rare and lovable 
natures, — 

We believe that in Mr. Robert Kaye Gray we have one of the 
finest examples of this class. Not many men in the electrical 
world have so readily won universal esteem and regard from their 
compeers None who have had intercourse with him, either in 
his connection with the very old-established Silvertown Co., or 
as the distinguished President of the Institution of Electrical 
Engineers, will fail to agree with us when we say that he is 
an English gentleman of the best type—modeat, generous 
and courtly, ever ready to render any service that lies within 
his power for the benefit of his profession—and for many 
who are without it, too—yet always most persistent in his 
efforts to shun advertisement or publicity. 

His efforts in 

this last- mentioned 
direction may have 
enabled him to 
escape the intru- 
sive searchings of 
biographers, but 
they have поб 
inclined him to 
leave unfilled any 
of the numerous 
and important en- 
gagements which 
fell to his account 
during his occu- 
pancy of the presi- 
dential chair. His 
term of office, ex- 
.tended by Ше 
exigencies resulting 
from the death of 
а valued official of 
the Institution, has 
been one of hard 
work, has involved 
multitudinous en- 
gagements and 
arrangements, 
which have made 
great demands upon 
his diplomacy, time 
and means, and now 
that he has retired 
from that position 
of eminence and 
falls back to some 
extent from the 
more open gaze of 
the electrical public, 
all will join with us 
in testifying that 
һе bas played 
his part with 
thoroughness, with 
exceeding grace 
and with unstint- 
ing generosity. | 

Мг. Gray was born north of the border in June, 1851, 80 
that as men count years he is still comparatively young. 
After commencing his education at Greenock he came to 
London in 1865, and entered the University College School, 
afterwards going to University College, and later—in 1869 
—he went to Paris to still further continue his studies 
under a private tutor. 

In 1870 he went to the West Indies as electrician on the 
staff of Sir Charles Bright. The following year, after re- 
covery from an attack of yellow fever, he went, during the 
Franco-German war, to lay the cable from Gravelines to Bord- 
eaux. His father, the late Mr. Mathew Gray, was in charge of 
this expedition. In 1872 he acted as electrician-in-chief, with 
Mr. F. C. Webb as engineer, in laying the Direct Spanish 
Cable from the Lizard to Bilbao, and also the cable from 
Marseilles to Algiers for the French Government. Two 
years later, in 1874, he was sent out as engineer-in-chief of 
the whole staff of the ships Dacia and International to the 


Мв. RosERT K«vg Gray, PAST-PREBIDENT or THE LE.E. - of 


West Coast of America, to lay the cable between Valparaiso 


and Callao (Lima). The second Marseilles-Algiers cable 
was laid by him іп 1879, and the third in the following 
year. These operations brought him into close touch with 
Sir Samuel Canning, Mr. Herbert Taylor, Mr. H. R. 
Kempe, and many other early workers in submarine tele- 
graphy. Other expeditions for which he was responsible 
were the laying of the Mexican and Central and South 
American and other cables in 1882 and 1888, and the 
Canaries and Senegal Cables in 1888 and 1884. 

Mr. Gray represented various companies at the Inter- 
national Telegraph Conferences in Paris, Buda-Pesth, and 
last year in London. Mr. Swinburne's term of office of 
President of the I.E.E. was voluntarily curtailed, and Mr. 


Gray came to the chair a few months earlier than was the 


custom in order that 
one во intimately 
connected with m 
t telegrap 
emm should be 
at the helm when 
the important 
gatherings of the 
International Tele- 
graph. Conference 
‘took place in 
London. 
. Three years ago, 
after the death of 
his father, . Mr. 
Robert Kaye Gray 
was appointed 
managing director 
‘of the India-Rub- 
ber, Gutta-Percha 
and Telegraph 
Works Co., Ltd., of 
Silvertown, of 
which he was al- 
ready on the board. 
^ In February, 
1908, he was ap- 
‘pointed President 
of the Institu- 
tion of Electrical 
Engineers. During 
his presidential 
‘year many events 
of great moment 
called for serious 
attention, among 
‘them the visit of 
the Institution 
to Italy. The 
death of the 
late secretary 
brought many 
anxieties and duties 
to Mr. Gray 
toward the olose 
his year in 
the chair, and 
Prof. Silvanus P. Thompson, in June last, told members 
of the Institution that it was largely owing to Mr. 
Gray’s unremitting attention that the continuity of the 
work of management went on without break or interrup- 
tion.” It is undoubtedly trae that the Council and the 
entire Institution owe great indebtedness to him for the 
* wonderful way" in which he devoted his time and 
energy to tiding over “а terrible gap.” Ву accepting 
presidential office for an extended term, Mr. Gray did the 
Institution an honour, and he, throughout the extension 
period, had again many important calls upon his time and 
kindly offices. The McMillan Memorial Fund, which has 
now reached the respectable figure of £1,760, the Dr. Gilbert 
ceremonial at Colchester, the visit to St. Louis Exhibition 
and other American electrical gatherings at which Mr. Gray 
had ample opportunities for winning the esteem of our trans- 
Atlantic confrères, have all happened in the additional eight 
months during whieh he has acted as president. | 
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Mr. Gray possesses several Orders from the Spanish and 
Portuguese Governments, and is a member of the Council of 
the Society of Arts ; a member of the Institution of Civil En- 
gineers, the Physical Society and tbe London Institution. 
Не is a director of the Cuba Submarine Telegraph Co.; 
the West African Telegraph Co. ; the South American Tele- 
graph Co.; and the Spanish National Submarine Tele- 
graph CO. 

He is а life governor of many hospitals and other 
charitable institutions, and has always favoured associa- 
tions concerning themselves with the welfare of sailors and 
electricians with his benevolence. 

The esteem in which the subject of this article is held by 
the large staff of officials connected either directly, or 
through associated companies, with the India-Rubber, 
Gutta-Percha and Telegraph Works Co., Ltd., at Silver- 
town, at Cannon Street, and at the other establishments, 
is exemplified by the casual remark made to us the other 
day by.a gentleman at the offices to whom we were ex- 
pressing our indebtedness for certain courtesies :— We 
don’t mind what trouble we take—we are all so fond of 
Mr. Gray!“ 


‘LIGHTING AND POWER NOTES. 


(Continued from page $66.) 


Bexley.—The U.D.C. has agreed to supply Mr. В. C. 
Baines, the owner of the Foot's Отау prov. order, with energy for 
lighting and power purposes, the price being 3d. per unit up to 
20,000 units per annum and 23d. per unit beyond, with a minimum 
of £250 per annum. Mr. Baines lays all the cables, and is to 
receive ld. per unit from the U.D.O. for апу energy it supplies 
through his cable to Lamborbey. Theagreement may be terminated 
by two years‘ notice from the U.D.O. on terms to be settled by 
the B. of. T. | 


Bury.—The R.D.C. is about to apply for a prov. orde 
to empower it to supply electricity throughout its area. | 


Hull.—A L.G.B. inquiry was held on 16th inst. into 
the application of the City Council for sanction to borrow £4,600 
for electric lighting purposes. | MN Re ^ es 

The arbitrator appointed to consider the assessment of the 
municipal eleotric light undertaking has reduced the figure from 
£7,081 to £2,714. | 


Cardiff.—Mr. А. Ellis, the borough electrical engineer, 
waited upon the Finance Committee recently to explain the need 
for borrowing £87,868 for extensions. He stated that he had 
decided not to put any more plant in for the present winter. Both 
the Canton and Roath stations were running full load, there being no 


spare plant. It would be necessary to put in more plant for next ` 


winter. Notice had been given to contractors in the town that 
further consumers could not be connected for the present winter. 
The proposed new loan would cover the whole of the applications 


to the L. G. B. for the next two or three years. The contracts in 


hand, in the Penarth Road district alone, for power are equivalent 


to over 4,000 lamps, and there are contracts for a similar number in 


Dumballs Road. 


Kildare.—The electric lighting of the town was in- 
augurated on the 3rd inst. The work has been carried out by the 
National Electric Construction Co. to plans and specifications 
drawn up by their engineer, Mr. W. H. Clegg. A loan of £3,350 
was obtained by the Naas No. 1 D.C. to carry out the undertaking, 
and the contractors are to run the station for five years from the 
@ate of opening. A producer gas plant, by Messrs. Salmon, Whit- 
field & Co., of Kettering, has been put down, and consists of two 
generators of a capacity of 60 H.. each. Two Newton-L.D.M. gas sets 
of 16 x w. each, and also booster by the latter firm, have been installed. 
The switchboard is by the National Electric Construction Co., and 
consists of six panele—two dynamo, two feeder and two battery 
and booster regulator panels. The battery consists of 110 cells of 
300-amp.-hour capacity. About three miles of B.I. & Н. armoured 
concentric mains have been laid, supply being on the two-wire 
system at 200 volts. The public lighting consists of 12 l-ampere 
Nernst and 18 double-16-c.P. lamps, and it is intended to substitute 
electric motors for oil engines for pumping the town water pus 
The prices to be charged are 7d. per unit for lighting and 3d. for 
.For this brief description we are indebted to the Jrish 


intends applying for a Bill enabling it to supply and distribute 
energy for all purposes in Westminster, St. Marylebone, Bf. 
Pancras, Holborn, Hampstead, Paddington, Kensington, Hammer- 
smith, Chelsea and Fulham, іа the county of London, and in 
Haling, Acton, Hanwell, Southall—Norwood, Greenford, Uxbridge, 


Hayes, Chiswick, Brentford, Heston and Isleworth, Twickenham, 
Teddington, Hampton, Hampton Wick, Sunbury, Feltham and 
Staines; conferring upon the company powers for breaking up the 
streets in the areas mentioned, and enabling them to lay down 
mains, &c., for the purpose of supplying energy in bulk for dis- 
tribution to users by authorities or companies. The Bill will con- 
tain clauses empowering the company and the Acton U. D. C. to 
make agreements with respect to the supply of energy to the 
Council ; authorising agreements as to the supply of energy with 
local authorities, companies, &c.; and extending the company’s 
pes under their order of 1890 to the whole of the metropolitan 
rough of Paddington. Another clause will provide for the dis- 
tribution of any moneys received by it in connection with the 
sale of its Marylebone undertaking, and will empower the 
directors either to return the money to the shareholders or to pro- 
vide for its employment. The notice adds that the Bill may provide 
that the Electric Lighting Acts of 1882 and 1888 shall not apply 
.to any undertaking to be authorised by the intended Aot, and that 
the measure may incorporate the Electric Lighting Clauses Act of 
1899 with modifications. The company also intends to apply for 
leave to bring in a separate Bill empowering it to supply energy 
to the Acton U.D.C. | 

CHARING Ововѕ лир Srranp Егиствіс SUPPLY OORPOBATION, 
Lrp.—This company intends to apply for a Bill to supply 
and distribute electrical energy in bulk or for power purposes to 
that part of the City of Westminster known as the parish of St. 
Martin-in-the-Fields, and the district formerly known аз the Strand 
district, and that part of the metropolitan borough of Holborn 
which comprises so much of the district formerly known as the 
Holborn district and of the district formerly known as the St. 
Giles district, as lies to the south of an imaginary line drawn along 
the centre of New Oxford Street and High Holborn; the City of 
London and the liberties thereof. 

The metropolitan boroughs of Islington, Stoke Newington, Hack- 
ney, Finsbury, Shoreditch, Bethnal Green, Stepney, and Poplar, in 
the County of London; the county borough of West Ham, the 
urban districts of East Ham, Barking Town, Ilford, Romford, Wan- 
stead, Leyton, Walthamstow, Woodford, Buckhurst Hill, Chingford ; 
and the parish of Dagenham, in the rural district of Romford, in 
the county of Hssex ; and the urban districte of Edmonton, Totten- 
bam, Hornsey, Wood Green, and Southgate, in the County of 
Middlesex. АЕ 
. To confer upon the company powers to lay down mains in the 
area of supply. . ae чш 

To define the purposes for which and the circumstances in which 
the company may supply energy in the area of supply, and to define 
the terms upon which and the circumstances in which the company 
may be required to afford a supply. | | 
. Toenable the company to take and recover rates and charges for 
or in respect of the supply of energy under the intended Act. . 

To authorise the company and any authorised supply authority 

to enter into agreements for the supply of energy to the latter, also 
to enable the company to supply energy to any railway company 
or for the purposes of working any railways or tramways; to any 
canal or dock company, to any Government department, and to any 
public authority or body, and to make special provisions with 
respect to the utilisation of such supply by the persons to whom 
the same is given, whether within or without the area of supply. 
. BERMONDSRY.—The accounts of the В.О. E. L. undertaking 
which have been recently issued show а revenue for last year of 
£7,991, and an expenditure of £5,834, leaving a balance of £2,157. 
After paying interest and sinking fund charges there remains a 
net balance of £513. | 

MARYLEBONE. — The Finance Committee reported on Tues- 
day that the total of. the sums advanced from time to time 
ont of the general fund on electricity account amounted to 
£165,292, of which ‘£151,743 had been repaid up to October 24th 
last, leaving a balanoe of £13,549 to be repaid to the general fund, 
to which has to be added the interest chargeable, which amounts to 
£3,164, making together a sum of £16,714 due to the general fund 
as at October 24th, 1904. The Electric Supply Committee reported 
that the borough accountant had submitted the final results of the 
examination of the Metropolitan Electric Supply Oo.’s accounts for 
capital expenditure, May to August inclusive. The net result of 
the audit of the accounts was a balance due to the company of 
£2,918. The Electric Supply Committee further reported having 
agreed to accept the conditions attached to the consent of the 
L.O.C. to the proposed change of pressure, to а uniform continuous 
current supply at 240 volts. | 

WANDSWORTH.—A reply has been received from the B. of T. to 
a letter recently sent by the B.C., relative to the acoounts of the. 
County of London Electric Supply Oo., Ltd. The Board states 
that is is not prepared to say that the requirements of the Electric 
Lighting Act, 1882, have not been complied with by the company, 
or that it can call on the company for more detailed statements of 
accounts. The 5 Committee has considered а letter 
from the County of London Electric Supply Co., Ltd., in which it 
offers to supply energy for public street lighting at a flat rate of 2d. 
per unit; or, if а larger scheme is adopted, a further reduction 
might be considered. The report states that the initial cost of each 
electric lamp with column fixed, complete, and connected with the 
company's main, would be £19, and, at 2d. per unit, the annual cost 
of lighting (including maintenance of lamps, &c.), £18 10s. The 
Committee ded that the cost of the proposed scheme would be 
too great, but, if the cost of energy were reduced, it would be pre- 
pared to reconsider the matter. 

BrmPNEY.— Opposition is to be offered by the B.C. to any Bill 
p by the L.0.0. for the p of relieving the last-named 

y of the obligation for obtair the consent.of the several 


enc — ——— ES SF ST SSD RE SRLS 


872 


THE ELECTRICAL REVIEW. [Vol 55. No. 1,409, Novmesme 25, 1904. 


road authorities concerned, to the use of an overhead system ot 


traction. 

HackNEY.—The Finance Committee has placed with the Muni- 

cipal Mutual Insurance, Ltd., the insurance of the boilers at the 
electric lighting and dust destructor works.. Application is to made 
to the L.C.C. for a loan of £6,500, for electric lighting purposes, 
chiefly extensions of mains. | : 
The County of London Electric Supply Co., Ltd., ate applying 
fora Bill in the ensuing session of Parliament, to enable tbem, 
among other things, to supply energy in bulk to any authority or 
person authorised to supply or use electricity, within the U.D. of 
Tottenham, the City of London, and the metropolitan boroughs оё 
Hackney, Shoreditch, Southwark, Lambeth and Battersea, or in any 
area adjoining any of the areas of supply of the company, and to 
enable the necessary mains and works for this to be carried out. 


Marlborough.—The local E.L. company has asked the 
Т.С. to consent to its application for a prov. order for electric 
ighting. The Corporation bas asked the company for particulars 
as to price, &. 


Newtown (N.S,W.).—Last month the Council had before 
it a proposal from local business men stating that they were pre- 
pared to install an electric light and power plant in the town оп а 
convenient site, together with an up-to-date refuse destructor; to light 
the borough with electricity, install 100 arc lamps, each 1,500 0. P., 
avd 400 street incandescent lamps, each 40 cp.—a total of 
154,450 o.r., as against the present illumination of 11,550. They 
further proposed to destroy the refuse and light the boreugh 
for the total annual charge of £2,400. As the project would 
involve a capital outlay of £24,000, they asked the Council to 
give them the exclusive right to erect poles and to run wires 
in the borough for private lighting and power, they would charge 
no more to consumers than the City Council of Sydney, without the 
consent of the Borough Council; also that the Council enter into & 
contract with them for a period of ten years, with the right of 
purchase of the plant, &c., as a going concern on terms. Ultimately 
the matter was referred to the Finance and Lighting Committees to 
consider and report upon. 


New Zealand.—NeEw PrywouTH.—The E. L. Committee 
has accepted the tender of the Brush Electrical Engineering Co. for 
£5,453, for installing the electric light into the town. | 

OHRISTCHURON.—The Kaiapoi Woollen Manufacturing Co. has 
decided to install electric power) for working the whole of its 
factories. 

HawERA.—The inauguration of the Hawera Electric Light Co.'s 
installation took place in September last. Mr. Barton, the pro- 
moter of the scheme, obtained reports in 1901 as to the estimated 
cost of a supply for the county, and in 1902 the company was 
formed to carry out the project. А Bill was passed by Parliament, 
giving the company right to convey electrical energy through an 
area of 225 sq. miles in Taranaki. The Bill includes Hawera, 
Manaia, Kaponga, Eltham (this borough being excepted unless it 
gives consent), and Normanby. The water-power is obtained more 
easily and cheaply than usually owing to the peculiar course of the 
Waingongoro River, a site on which cost the company £3,000; the 
river reaches the. Normanby-Okaiawa Road, and, after making a 
detour of 1 mile, doubles back to within 2 chains of its former course. 
Affall of 40 ft. has been obtained by driving a tunnel through the 
intervening bank and under the road, and at the lower end the 
poner house has been erected, a dam not being necessary. T'wo 

orizontal turbines, each of 230 H.., with a speed of 600 r. p. m., 
have been installed, and are direct-coupled to three-pbase alter- 
nators of 65 Kw. at 5,500 volts. The exciter sets are mounted on 
the shafts of the alternators, The switchboard consists of four 
marble panels, two for the generating sete, and two to control the 
two main transmission lines to Hawera and Manaia. The five trans- 
mission lines are carried overhead, on poles set at about 40 to the mile. 
The voltage of transmission, 5,500, is stated to be the highest 
pressure yet utilised in New Zealand. At each town the energy is 
transformed down to a suitable pressure for commercial purposes. 
The company has the contracts for the street lighting of Hawera, 
Manaia and Normanby, and it is anticipated that a demand for 
power will arise for driving machinery in the various industries 
within the company’s area. The works may be increased to 700 н.р. 
by providing a dam at the power house, if it is so desired. The 
whole of the work has been designed and carried out by Messrs, 
Steuart & Fenn, of Dunedin. The manager of the undertaking is 
Mr. J. Trevithick. The prices for energy at Hawera have been fixed 
for private lighting at 10s. per 8-0. . lamp per annum up to 12 lamps, 
and 7s. 6d. per 8-с.р. after, up to 24, and 58. per 8-0.р. beyond; 
power, 8a. 6d. to £14 per H.P. per year, and with special terms to 
long-hour users. 

WELLINGTON.—The С.С. intends to take over the public lighting 
of the city in August next, and hss notified the Wellington 
B.L. & Р. Co. 

CAxBBIDGE.—The question of lighting the town by electricity is 
being considered by the Council. 

Dungepin.—On September 28th, the City Oouncil received an 
offer from the Waipori Falls Power Co, stating that they would 
be prepared to recommend the sbareholders to accept £35,000, 
in 4j per cent. Corporation debentures, for the whole of the rights 
and assets of the company, the Corporation to take over all tha 
commitments and contracts of the company also, at from September 
1st. At а special meeting subsequently held, the Council resolved 
by seven votes to three to close with the offer, the purchase being 
in one-third cash, and the balance in debentures. 

WaiPORI FALLS.—In the House of Representatives at the end of 
Beptémber, the report of the Private Bills Committee on this elec- 


trical power Bill was discussed. The Bill is to empower a private 
company to utilise the Waipori Falls for the purpose of generating 
electricity to be supplied to a large surrounding district, and the 
question at issue was as to whether the company should be accorded 
power which will enable it to come into conflict with the Dunedin 
City Council, which has in hand a scheme for the supply of elec- 
tricity on its own account from the Lee stream. Among the amend- 
ments madefin the Bill by the Committee, was the addition of a 
proviso probibiting the company from supplying energy for lighting 
or domestic heating within Dunedin without the consent of the 
Corporation, but this prohibition is not to apply in cases where the 
company is supplying a certain amount of energy for industrial 
purposes. The municipality of Dunedin was given the power to 
purchase the company’s undertaking within a certain time, and on 
certain conditions. Ultimately the Bill was, by 33 votes to 22, 
referred back to the Committee, with instructions to excise the city 
of Dunedia from its provisions. 


Oldham.—At the last meeting of the Electricity Com- 
mittee, the new chairman stated that the Committee had borrowing 
powers to the extent of £244,510, whilst the expenditure up to 
November was £262,424. Beyond tbat the completion of the contract 
would require another £14,050, so that the total amount over- 
expended was £31,964, which was included in the sum of £48,000, 
which the Committee is seeking power to borrow. 


Ormskirk.—The B. of G. has resolved to purchase from 
Messrs. Guinness, of Dublin, two engines, two dynamos, certain 
instruments, aud a switchboard, and to install itat the workhouse for 
supplying lighting and power. The plant has been in use in 
Messrs. Guinness's brewery for about seven years. 


Perth.—The Committee has recommended, and the T.C. 
agreed to take in offers for the erection of the additional plant 
advised by Mr. Lambert, in view of the electrification of the tram- 
ways, and also to apply to the Secretary for Scotland for authority 
to borrow to the extent of £6,000 to meet the cost. 


Plymouth,— Vehicular traffic in a certain street in Ply- 
mouth is suffering from the excitements of electric shocks due to a 
leakage over a small area of the roadway. The Corporation elec- 
trical department are investigating the matter. 


Pontypridd.— The U.D.C. has decided to borrow 
£23,000 for E.L. purposes. 


Portsmouth.—The military authorities have decided to 
have Eastney Barracks lit by electricity, and energy for 3,000 
lamps will be taken from the Corporation. 


Stratford-upon-Avon.—The Corporation is applying 


to the B. of T. for alterations and amendments under its 1901 prov. 
order, respecting extension of time and transfer powers. (See 
London Gazette, November 18tb.) 


Topsham.—The price of current has been fixed at Ad. 
per unit for lighting, and 34d. per unit for power. Supply is to be 
commenced in a week or two. à 

Tottington.—The Lancs. Electrical Power Co. are 
applying in the ensuing session of Parliament fora prov. order to 


supply electricity for public and private purposes aud for tramways 
within the above U.D.C.'s area. | 


West Riding.—The B. of T. has revoked the Wesi 
Riding E.L. order, 1902. 


Worsley.—The 1. of T. bas informed tbe U.D.C. that 
the question of revoking the E.L. order will be deferred for a 
year. i 

York.—The E.L. Committee has accepted a tender for 


the installation of electric coal haulage plant at the Foss Island 
works at a cost of £735. 


TRAMWAY AND RAILWAY NOTES. 


Aberdare.—The U.D.C. has resolved to construct six 
lines of tramways at a cost, including tbe provision of power 
stations, cars and motors, car-shed, and a refuse destructor, of 
£98,574 14s. 10d. 


Belfast.—The Tramways Committee on 2186 inst., 
agreed to consult the engineer with a view to having British-made 
rails used. Mr. Young, who has been engaged as expert valuer of 
the track, wrote giving some valuable hints. It was decided to ask 
Mr. John Fell to act as additional expert valuer, and Mr. G. F. 
Milner to give evidence as to the rolling stock. 


Black Country.—Last week an official of the В. of T. 
visited the Black Country for the purpose of inspecting the new 


. electric tramway recently constructed by the Rowley Regis U. D. C. 


between Old Hill and Blackheath, the cost of which has been 
£32,000. Everything was found satisfactory, and sanction was given 
to open the line. Asa result, the cars commenced running for 
traffic on Baturday afternoon last, a mutually advantageous arrange- 
ment having been arrived at between the B. E. T. Co. and the Rowley 
Regis Couneil. 


aT 


Caan Ő . — ——.—.— 
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Bradford. The Corporation is applying for tramway 
wers for Hipperholme, and notice is filed in the London Gazette 
dee November 18th. 


Bury.— It was agreed at the instance of tbe Tottington 
local authority to insert a clause in the Parliamentary Bill, to be 
promoted next session, giving Bury power to construct lines to 
Ramsbottom by way of Greenmount and Halcombe Brook as an 
alternative to the Brandlesome Road route. 


Chicago.—Mr. Geo. W. Jackeon, municipal engineer, 
has presented estimates to the amount of £3,830,312 for a 10-mile 
underground electrical car service. Оћісаро has already an under- 
ground electrically-operated freight line. 


Dover.—The Corporation has decided to take over the 
powers of the River Light Railways Byndicate, and to extend its 
electric tramway system to the suburb of River at а cost of 
£21,000. 

Dundee.—The Tramway Committee has declined to 
reduce the working hours of the employés from 60 to 54 hours per 
week. The Committee was guided in ite decision by а report 
dealing with the subject of working hours in other centres. 


Exeter.— The city surveyor reports to the Tramways 


Committee that the contractors have completed rather more than 


one-half of the permanent way. 


Hall.—As а result of the arbitration proceedings, the 
increased assessment of the municipal tramways has been reduced 
from £23,284 to £16,626. 


Liverpool.—The Corporation is applying for farther 
tramway powers, which are particularised in a notice filed in the 
London Gazette for November 18th. | 


London.— HamMMERSMITH.—The В.С. on Wednesday last 
week appointed a representative to a committee of delegates of local 
authorities, formed to consider what steps should be taken to abate 
the alleged nuisance caused by the noise of the trams of the London 
United Tramways, Ltd. 


Luton.—The T.C. has resolved to apply to the B. of T. 
for a prov. order authorising the construction of seven lines of 
electric tramways in the town. | 


Morecambe.—Negotiations were proceeding between the 
Tramways Co. and the local authorities respecting the electrification 
of the trams, and before long shareholders will be called together 
to consider a proposal. 


New York Central Railroad.—Tbe N. V. C. R. R. is 
erecting twe enormous power houses to supply current for the 
pending electrification of its suburban service. They will be of 
identical architectural design. Each strueture will be 235 ft. long, 
167 ft. wide avd 125 ft. bigh, with two cbimney stacks of 290 ft. 
each, and an internal minimum diameter of 17 ft. The coal bins 
will have а capacity of 6,000 American tons. 
boards will be in an adjacent building, but can be controlled if 
needed from the engine room. The plant at each station will 
normally develop 30,000 xw. There will be 16 steam turbines 
directly connected with the dynamos, and eacn turbo-generator 
being supplied by its own boilers, will constitute an independent 
unit. The electric locomotives for use on the railway are being 
built by the General Electric Co., at Schenectady, N.Y. They were 
officially tested on November lith, and are designed to baul a 
heavy passenger train at the rate of 70 miles an hour. 


Rhondda.—The U. D.C. is seeking powers next session 
for tramway extension and other works, of wh'ch notice appears in 
the London Gazette for November 18th. 


Southend and Colchester.—Notice appears in the 
London Gazette of November 18th respecting the scheme of the 
Southend and Colchester Light Railways Co., for which powers are 
to be sought in the coming session. 


Snowdon Light Railway.—Sir Herbert Jekyll heard 
objections last week to the confirmation of tbe order passed by the 
Light Railway Commissioners for a light railway from Snowdon to 
Bette-y-Coed, a distance of 13 miles. The proposed railway (а 
2-ft. narrow gauge, worked electrically) was opposed by the 
National Trust for Places of Historic Interest or Natural Beauty, 
the Co-operative Holiday Asscciation, the Alpine Club, repre- 
sentatives of colleges at Oxford and Cambridge, and memorialists 
from all parts of the kingdom. The promoters said they had done 
everything to avoid interfering with the natural beauties of the 
neighbourhood, and tbe whole of tbe landowners affected were in 
favour of tbe scheme. Sir Herbert Jekyll said the Board of Trade 
would consider the objections, and give а decision shortly. 


Wolverhampton.— Our Wolverhampton correspondent 
writes:—As the result of Tuesday's snow-storm,a horse bas, it is 
believed, been killed by a live stud. The animal had been 
hired by the Oorporation to drag the scraper along the tram- 
line in order to clear away the snow. This horse and another were 
dragging the scraper towards the town, when the leading horse 
suddenly fell. The animal was raised to its feet, bat the second one 
also dropped to the ground, breaking the shafts of the machine. 
The horse is stated to have “shivered” and "quivered" for a 
second or two, and on assistance being rendered by some men who 
witnessed the occurrence, it was found to be dead. Another horse 
trod upon a live stud in Piper's Row, and fell, injuring ite side. 
Several other horses mysteriously collapsed while passing along the 


The main switch- | 


track, and were seen to tremble. It ie, therefore, not an unnatural 
supposition that there was some stray electric current. Mr. Shaw- 
field, the borough electrical engineer, however, emphatically declares 
that the dead horse was not electrically killed. These incidente 
caused some excitement in the locality at the time. A rather 
remarkable occurrence was that in which а dog was concerned. The 
creature emitted an agonising howl, leapt into the air, and fell, 
afterwards showing a clean pair of heels. Officials from the elec- 
trical department were soon on the spot testing the studs, and 
safeguarding matters as far as possible. 


Underground Railway for Manchester.—It is re- 
ported in the financial papers that a new scheme is on foot for the 
construction of a tunnel railway 24 miles long for Manchester, the 
estimated cost being put down as £750,000. 


TELEGRAPH AND TELEPHONE NOTES. 


The Cable to Dakar.—The Times Paris correspondent 
stated on November 21st that a vessel conveying the third section 
of the cable between France and Dakar had just left Calais. "In 
certain Colonial circles tbe expenditure of nearly 25,000,000 fr. 
(£1,000,000) on this cable is considered useless. In defending the 
project in Parliament it was urged that, in case of war, Senegal 
would run the risk of having its communications with tbe mother 
country cut off. But in consequence of the recent explorations 
across the Sahara and the development of French influence in those 
regions, it ia certain that for an annual expenditure of 200,000 fr. 
or 300,000 fr. (£8,000 or £12,000) it would be possible to establish 
and maintain communication by wireless telegraphy between 
Algeria and Senegal as well as the other regions dependent on those 
two colonies. These communications would offer the further great 
advantage of not being exposed to interruption in case of war.” 


Cables for Cuba.—The ss. Dacia left Millwall Docks 
on Saturday last, 19th inst., with 470 nauts of cable, manufactured 
for the Cuba Submarine Telegraph Co., Ltd., by Hooper's Telegraph 
and India-Rubber Works, Ltd., to be laid by this company on the 
South Coast of Cuba, between the ports of Cienfuegos and San- 
tiago, and for repair work. This will be the third cable which the 
Hooper Со. have manufactured and laid for the Cuba Submarine 
Telegraph Oo. between the tame pointe. The first was laid in 1875, 
and worked for 28 years, until last year. The other cable, the core 
of which was manufactured in 1872 or 1873 for the Western and 
Brasilian Co.'s cable, was laid in 1881, aud worked for some 16 
yes re, when it was found unrepairable on account of the sheathing 
having decayed. The Hooper Co. have also manufactured and laid 
for the Cuba Submarine Telegraph Co. the two cables between 
Cienfuegos and Batabano, and a cable between Santiago and Cape 
Oruz and Manzanillo. 


Lightning Arrester for Telegraph and ‘Telephone 
Instrumenfs,—A new pattern of lightning arrester for land line 
telegraph and telephone instruments has been devised by Mr. L. E. 
Caine, M. I. E. E., Superintendent of the East Africa and Uganda 
Telegraphs. This arrester consists of an inner roft iron rod, and an 
outer tube of any suitable metal, preferably ocpper or brass. The 
inner rod is cut to the depth of about } in. in longitudinal parallel 
lines about | in. apart. А screw thread of about 16 threads per 
inch is then cut from end to end along the rod, the depth of the 
cot being ji in. This screw thread is for the purpose of winding 
insulated wire around tbe rod from end to end. The longitudinal 
cuts are for the purpose of producing numerous points on the 
edges of the threads. The rod has a brass milled-head screw and 
washer at each end. The outer tube is hinged to open and close. 
It hae two brass screws of similar pattern to those on the rod. 
Tbese screws will serve as rests for tbe arrester to stand on, as 
well as for the earth wire connection. The inside surface of the 
tube is cut similarly to the outside surface of the rod. Two 


uin 


LIGHTNING ARRESTER OPENED. 


circular insulating washers fit round the inner rod to prevent 
contact between rod and tube. These washers should be so cut 
that the space between the rod and tube varies from about 
үз to фу of an inch. The object of the design is to impede 
the ligntning current and coax it to spark inside the tube. 
The potential of a lightning discharge being so high, it is 
supposed that all metallic paths are practically equally available, 
and thus some of the current would pass through the wire round 
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the rod, exhausting come of its energy in magnetising the rod and 
also increasing the eelf-induction of the helix. German silver 
insulated wire would perhaps be best for winding round the rod, 
on account of its resistance and high melting point. Three or four 
wires might be so wound. The great self-inductance interposed in 
the path of the lightning, and the multitude of points at which it 
can go to earth, should make the arrester highly effective in pro- 
tecting instrumenta. 


Municipal Telephones.—A provincial paper says that 
from a report just issued, it appears that the increase in the number 
of the National Telephone Co.'s stations at Glasgow during the year 
ended October 31st was 4,923, and at Swansea 661, the rates of ia- 
crease, notwithstanding municipal competition, being 37 per cent. 
and 36 per cent. respectively. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED. 
Trinidad-Demerara (No. 1) .. ..  ..  .. Aug. 28, 19011 
Trinidad-Demerara (No. 2) .. 55 Oct. 10, 1904 Nov. 20 


Dominica-Martinique eo ee е . $e » May 7, 1903 80 ee 
Bt, Lucia-Martinigue.. s S ^... Hag 7, 
Ca e-Pinheiro eo ее ee ee өө А 


Vladivostock-Nagasaki s, . . Feb. 9, 100% 
Closed Port Arthur Chef ы ш ш ) 


Parsmaribo-Cayenne .. “з vx Ss .. July 18, 1904 А 
Swakopinund-Mosramedes (under repair) .. Oct. 10, 1004 oe 
Naseau-Jupiter Inlet ° ee ee ee ee Oct. 20, 1904 os 
Rhodes Sitia we oe .. Nov. 1, 1904 Nov, 22 
Mozambique-Majunga.. .. Nov. 15, 1904 M" 


Fanta Cruz de Teneritte-Tejita .. Nov. 11, 1904 i: 


Marseilles-Barcelona ., A .. Nov. 11, 1304 .. Nov. 20 
sitka-Valdez Ке zə ee Nov. 11, 190 5 
Caimanera- Santiago ee e. June 15, 1904 .. б» 
LANDLINES, 
Cartagena-Baranquilla e 5. eo SO Dec. 8, 19000 А 
Puerto-Barrios .. ө e» só es ee July 28,1902 .. ae 
tía Bhamo beyond Tingyuch.. s ee 0. Oct. 15, 1904 .. ae 
Kertch-Soutehoum ös ө e е .. Sept. 27,1904 .. m 
Baigong- Bangkok T is es .. Nov. 15, 1904 .. Nov. 17 
Rome-Constantinople .. E es ae .. Nov. 16, 1904 .. Nov. 18 
Rome-Constantinople .. кә ee 5 .. Nov. 19, 1904 .. Nov. 90 


Wireless Telegraphy.—Befcre the German Society of 
Naval Architecte, in Berlin, last week, Prof. Braun read a paper on 
" The Methods and Aimsof Wireless Telegraphy." In the course 
of the discussion which followed, the desirability of all the various 
systems of wireless telegrapby being united or amalgamated as a 
matter of international convenience was referred to. 

The Daily News of November 19th states that the Admiralty have 
fixed upon Hagnish Tree, in the island of Tiree, as a wireless tele- 
graph station. It willbe in communication with Malin Head in 
the North of Ireland and Duncansbay Head north-east of Oaith- 
ness, The Admiralty intend erecting а mast 160 ft. high. Suitable 
"ins dre to be built for coastguardsmen, who will have charge of 

e station. 


Wireless Telegraphy in Bengal.—A report on wire- 
less telegraph experiments in the Bay of Bengal during March, 
April and May, was recently furnished by Mr. M. G. Simpson, elec- 
trician to the Indian Telegraph Department, who conducted them 

ersonally. The report was recently abstracted in the Pioneer. The 
dge-Muirhead system was used, and the necessary apparatus, includ- 
ing oil engines and dynamos, was sent from England to Rangoon, 
Elepbant Point and Amherst having been selected as the places 
between which an attempt was first to be made to establish commu- 
nication. А single wooden mast 150 ft. high had been erected at 
each point, the distance between the two being 85 miles across the 
Gulf of Martaban, with no land intervening. A dynamo and engine 
were landed at Elephant Point on March Ist, and by noon on the 
4th the station was complete, the sparks required for signalling 
being freely obtained. The station at Amherst was then similarly 
formed, and on March 16th the first trial was made. Occasional 
signals were received, but nothing readable could bs obtained. Mr. 
Simpson was joined at this time by Captain Halliday, R.E., who 
was fresh from England, where he had been doing some very suc- 
cessful overland experiments with the Lodge-Muirhead system. A 
communication was also received from Dr. Muirhead himself advo- 
cating the use of four masts instead of one in order to form what 
is known as а "carpet aerial." Mr. Bimpson was confident that he 
could get communication with a single mast, but in view of work 
over his next circuit from Amherst to Diamond Island (212 miles) 
he decided to erect а carpet aerial " 100 ft. high and 100 ft. square 
at Amherst. While this was being done experiments were con- 
tinued with the single mast, and after trying various changes with 
the instruments and some new transformers that opportunely arrived 
from England, perfected signals were received from Elephant Point 
on March 27th. Thereafter everything sent from that station was 
read at Amherst. But then came trouble from atmospheric dis- 
turbances due to electrical discharges in the upper regions of the 
atmosphere. However, good signals were received at Elephant 
Point from Amberst on April 7th, and thos communication was 
established both ways. 

The second experiment was over the 212 miles from Amherst to 
Diamond Island, the carpet aerial" at the former station having 
been completed on April 9th. Theapparatus at Elephant Point was 
moved to Diamond Island, where a second “carpet” was made. 
apart were cut from the cotton trees on the island, and everything 


was ready by May llth. A single 150-ft. mast had previously been 
erected, and trials were made in the intervening period, no 
readable messages could be got through. The signallers were never 
sure whether they were getting “atmospherics or messages from 
Amherst, and the conolusion arrived at was, that even under the 
most favourable conditions it would be doubtful whether a single 
aerial 150 ft. high would suffice for signalling over the 212 miles 
with 70 miles of low-lying deltaland intervening. From May 12th 
to the 17th, and all through the night of the 17th—18th the “ carpet 
acrial” was tried, but the atmospheric disturbances were felt as 
much as with the single mast. There seemed no chance of success 
so long as the “atmospherics” continued, and as the monsoon was 
setting in, and it was not practicable to live in tents on the island. 
tbe experiments had to be abandoned for the season. Mr. Simpson's 
conclusions are, that the disturbances which interfered so much with 
his work prevail only for about two months before and two months 
after the squth-west monscon. His experiments showed that com- 
munication over 85 miles of sea could certainly be established with 
only one mast, and that probably a longer range could also be 
obtained. Nothing was learned about the carpet aerial,” but as 
this form is the one strongly advocated by Sir Oliver Lodge, it 
should be tried in any further experiments. He therefore recom- 
mends that such trials be made this cold weather from Diamond 
Island to Table Ieland and Port Blair, four masts, 150 ft. higb, being 
used if necessary. We understand tbat this will be done, as com- 
munication with the Andamans is the end really sought. Every- 
thing is being got ready for these farther experiments, 


CONTRACTS OPEN AND OLOSED. 


Ashton-under-Lyne.—November 29th. The Tram- 
ways Committee of the Corporation invites tenders for constructing 
about 1,180 yds. single track tramway. Plans, specifications, 
quantities and any information from Borough Burveyor, Town Hall. 


Australia. December 28th. А notice appears in the 
Board of Trade Journal to the effect that tenders will be received 
at the office of the Deputy Postmaster-General, Perth, W. Australia, 
for the supply of the undermentioned telephone material, for use in 
that State: — 193 miles 26-pair lead-covered cable, dry-core, to 
standard specification No. 7; 5,000 paper sleeves, З in. long by , in. 
diameter; 350 yds. paper strips, 2 in. wide. General conditions, 
special conditions, specifications, schedule of items and tender 
forms may be obtained at the General Post Offices at Perth, 
Advlaide, Melbourne, Sydney, Brisbane and Hobart. 


Austria,— November 29th. The Municipal Authorities 
of Vienna are inviting tenders until the 29th inst, for the supply of 
three electric cranes for the Tramways Department. | 


Bolton.—November 30th. The Electricity Committee 
has a vertical engine and two alternators for sale. See Official 
Notices " November 11th. 


Bromsgrove. — Engines, dynamos, booster, steam 
services, storage battery, switchboard, ring main, feeders, wiring, 
lamps, &c., for the new lunatic asylum. Bee Official Notices” 
November 18th. 


Dublin. — December 5th. The D.U.T. Co. wants 
tenders for a year's etores. See '' Official Notices " November 18th. 


Edinburgh.—December 14th. Electric lighting installa- 


tion for the Branch Free Library. See “ Official Notices ” to-day. 


Egypt.—Electric lighting materials required for Manici- 
pality of Suez. See Egyptian Journal Oficiel, November 5th, at 
Commercial Intelligence Branch, B. of T. 


France.—December Ist. The Municipal Authorities of 
Paris are inviting tenders for the supply and erection of а 60-B.P. 
steam engine and 40-Kw. continuous-current dynamo in the 
Municipal School of Physics and Industrial Ohemistry for lighting 
and power purposes. Particulars may be obtained from, and 
tenders are to be sent to, l'Hotel de Ville, Paris. 


Mackney.—Tenders are about to be invited for an 
automatic coal-weighing machine. 


Halifax.— December Ist. Electric light installation for 
the New Theatre Royal. See Official Notices to-day. 


Johannesburg.—December 27th. Transformer pillars 
and switchgear; also two 35-ton electric overhead travelling cranes, 
for the Municipal Council's electrical undertaking. Bee two "Official 
Notices " October 28th. 


Kilmarnock.—December 6th. Advertising on tram- 
cars. Boo "Official Notices” to- dax. | 
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Leith.—November 26th. 30 electric double-deck cars; 


seven ditto with top covers, er car, &., for the Corporation; 
also tram rails, fish-plates, fish-bolts and tie-bare See two 
“ Official Notices " November 18th. 


Llandilo.—December 6th. Testing and calibrating the 
electricity meters installed in the town (70) for the U.D.C. 


London.—December 10th. Tender for 12-ton, 40-ft. 
трал electric travelling crane, with drawings and specification to 
B. E. Nightingale, Albert Works, Albert Embankment, В.Е, 


Oldham.—November 25th. Two negative return feeder 
boosters with switchgear and boards, for the tramway system. See 
" Official Notices " November 11th. 


Roumania,—January 28th, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of the town. 


Salford. — December 3rd. 
* Official Notices” November 18th. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See Official Notices" October 14th. . 


Spain.—December 12th. The Municipal Authorities of 
Salamanca are inviting tenders until December 12th for the con- 
cession for the electric lighting of the town during a period of 10 
years. Particulars may be obtained from El Secretario del 
Ayuntamiento de Salamanca, to whom tenders are to be sent. 


Swansea.—December Ist. Motors and staiting switches 
—12 months’ supply. See “ Official Notices " November 18th. 


Wakefield. — November 26th. The Corporation is 


prepares to receive tenders for stores required in the Electric 
Lighting Department for the year ending December 31st, 1905. 


Particulars and tenders from City Electrical Engineer. 


One feeder. booster. See 


OLOSED. 


Brussels.—The Corporation has accepted the tender of 
Messrs. W. F. Jones & Co., of Cannon Street, E. C., for 2,500 cable- 
connectors with special pilot wire terminals. 


Fulham.—The British Westinghouse Co. bas received 


the contract for the main generator switchboard. 


Hackney.—The Electric Supply Committee has pro- 
visionally placed the following orders:—Demand indicators, the 
Reason ufacturing Oo., Ltd., 250, thermal type, at schedule 
prices; Schattner Electricity Meter Co., Ltd., 250, magnetic type, 
at schedule prices; air compressor, Messrs. Reavell & Co. (British 
Thomson-Houston motor), £83 9s. 6d.; arc lamps and pillars, 
Messrs. Johnson & Phillips, £999 5s. 


Lendon.—The London County Council Fire Brigede 
Committee has received the following tenders for the wiring and 
fittings for the new station at Kensington :— 


Donnison Sillem & Co. гер) ou a . £176 10 0 
W. H. Johnson > ee ee oe ee 198 15 0 
F. J. Coleb & Co. ео ee oe oe oe ee 189 10 0 
A. H. all & Co. T T өө 85 . 189 10 0 
Durell & Со. ees 0 ee ГД] oe ee 189 18 0 
Oliver Clark & “Co. a 895 .. 205 0 0 
National Electric Construction Со, i vs . 218 0 0 
Leo Sunderland & Co, ee "m os 215 0 0 


The tenders of the undernoted firms have bean accepted by the 
London County Council for the supply of electric fittings, cables, 
&c., during the ensuing year :— 

British Insulated & Helsby Cables, Lid., 
Estler Bros., 
Falk Stadelmann & Co., Ltd., 
General Electric Co., Lid., 
ton & Co., 
Bs. Helens Cable Co., Гы. - 


ens Bros, & Co 
and the Craig Park SE lecti Cable Co., Ltd. 


Marylebone.-— The Electric Supply Committee has 
placed a provisional order with the Reason Manufacturing Co. for 
the purchase and fixing of 5,784 maximum demand indicators for 
£13,847. It is intended in the first place to hire tbe indicators, 
which are to be bought at the end of the year if the Council then 
decide upon adopting the maximum demand system. 


St. Pancras.—The Borough Council has accepted the 
tender, at £103 10s., of the British Westinghouse Electric & Manu- 
facturing Oo., Ltd., for supplying and fixing electric motors to 
drive the machinery at the baths. 


The чо пш sie аы рс last Tuesday's 
rage a paper on ono nergy " was read by 


FORTHCOMING EVENTS. 


Friday, November 26th.—At 7.90 p.m. Institution of Electrical Engineers 
(Manchester Students). ''Electrlo Power in Machine Shops," by 
Mr. H. C. Jenkins. 

At 7.80 p.m. North-East Coast Institution of Engineers and Ship- 
builders. Mr. W. R. Cummins on A Comparison of Vertical and 
Horizontal Tubes in Water-tube Boilers." 

Atip.m. Physical Society. Mecting at the Royal College of Science. 

г. W. E. Sumpner on The Measurement of Small Differences of 
Phase." Exhibition of Apparatus. 

Saturday, November 2€th.--At 7.80 p.m. Glasgow Technical College Scientific 
Society. ''The Electrical Drive of Large Reversing Engines work- 
ing Intermittently,“ by Mr. M. Georgi. 

At 108.m. Institution of Electrical Engineers (Students). Visit to 
Great Northern, Piccadilly and Brompton Railway tunnelling. 

Monday, November 26th.—At 8 p.m. Society of Arts. Mr. Arthur Lee on 

** The British Canal Problem." 

Tuesday, November 29th.—At 7.30 p.m. Institution of Electrical Engineers 
(Manchester), Compensated Alternating Current Generators," 
by Mr. Miles Walker. 

At 8 p.m. Institution of Civil Engineers. Discussion on Mr. J. F. C. 
Snell's paper on Distribution of Electrical Energy.“ 

Wednesday, November 30th.— At 7.80 p.m. Institution of Electrical Engineers 
(Students). Mr. L. S. Pumphry on Motor Controlling Switchgear.” 

Thursday, DecemberJst.- At 7 for 7.90 p.m. Institution of Electrical Engi- 
neers. Annual dinner at the Hotel Cecil. 

At 8 p.m. Rugby Engineering Society. Mr. F. W. Carter on Some 
Notes on High Speed Electric Railway Work." 

Friday, December 2nd.—At 8 p.m. Junior Institution of Engineers. Mr. Н. E. 
Yarrow on “ Some Pointe of Interest in the Construction of Torpedo 
Boats.” 

Saturday, December 8rd.— Institution of Electrical Engineers (Manchester 

Students). Visit to the Corporation sub-stations, 


The following papers, &c., are down to be read during the 1904-5 session :— 
INSTITUTION OF EtkcTRICAL ENGINEERS (MANCHESTER), 


December 18th.— Mr. I.. Andrews, ‘‘ High-Tension Switchgear.” 
January 17th.— Mr. Н, W. Wilson, Electric Driving in Textile Factories.“ 
January 81st.—Messrse. L. B. Atkinson and C. J. Beaver, Home Points on the 
Selection of Electric Cables.” 
February 14th.—Messrs. S. L. Pearce and Н. C. Gunton, '* Manchester Tram: 
ways Power Supply.” 
Керу 28th.— Mr. W. J. A. London, Mechanical Construction of Steam 
urbines." 
March 8rd..—Annual Dinner. 
Mareh ae ;; Prof. Schwartz апа Mr. W. Н, N. James, Low Tension Thermal 
utouts.’ 
March 28th.—Mr. A. B. Mountain, Use of Electrical Energy in Mines and 
Collieries.“ 
April 11th.—General meeting. 


SocikTY OP ARTS, 


February 13th, 90th, 27th and March 6tb.— Mr. Dugald Clerk, “Internal Com: 
bustion Engines.” 
March 18th, 20th, 27th and April 8rd.—Mr. Н. Laws Webb, Telephony.“ 


INSTITUTION OF ELECTRICAL ENGINEERS (MANOHESTER STUDENTA). 


December 16th.—Mr. E. D. 8. Rhelmerdine, “ Battery and Booster Working.“ 
January 18th.— Mr. А. Е. Jepson, '' Electric Heating.“ 

February Srd.— Mr. V. H. Mahler, „The Electric Equipment of Automobiles.“ 
February 24th.--Mr. Buttenshaw, Metallography.“ 

March 17th. Mr. C. К. St. John, “ High Tension Switchgear.” 

April 7th.-- Mr. M. Jennison, ‘ Electric Cranes.“ 


Gr4s860w TECHNICAL COLLEGE BCIENTIFIC SOCIRTY. 


December 10th.—Mr. J. D. Mackenzie. Electro-metallurgy.'' 
February 4th.— Prof. Blyth, * Kathode Rays and Allied Phenomena.” 
March 4th.--- Mr. G. Ness, Steam Generators and their Failure.“ 
March 18th.—Mr. C. Day, Independent Condensing Plant.“ 


ABSOCIATION OF ENGINEERS-IN-CHARGE, 


December 4th.— Mr. G. H. Herbert, Oil Engines.“ 

January Iith.—Mr. Н. Allen, Gas Producer Plant and Gas Engines.“ 
February 8th. — Mr. J. Tullis, % Belt Driving." 

March 8th.—Mr. J. J. Lassen, „Water Softening.’’ 

April 12th. — Messrs. J. Н. Coste and E. T. Shelbourn, Dübricating Oils.“ 


Tramways AND LIGHT RAILWAYS ASSOCIATION, 
In December. ~ Мг. Stephen Sellon, Running Powers.“ 


— rr 4 


THE ELECTRICAL VOLUNTEERS, 


Carram WIIInm C. Юомвьв, В E., for the O. O. E. E. R. E. (V.) 

asks us to publish the following orders :— 

Monday, November 28th.—" А” „ Drill 6 p. m.; 
Technical Instruction, 7 

Tuesday, November 29th.—“ |" Company — Recruita' Drill, 6 p.m. ; 
Technical Instruction, 7 p m.; Medical Inspection for Recruits 
and Special Service Section, 7 p m. 

Wednesday, November 30th.—No Adjutant's Drill till further 
orders; Submarine Mining Class, 6—9 p.m. 

Thursday, December Ist.—“ O. Company Recruita' Drill, 6 p. m.; 
Technical Instruction, 7 p.m. 

Friday, December 2nd.—" D^ Company —Recruits' Drill, 6 p. m.; 
Technical Iostruction, 7 p.m. 

Saturday, December 3rd.— Manauvres with R. A. M. C. (Ү. ) at Hamp- 
stead Heath. 


The Institution of Electrical Engineers.—At the 
ordinary general meeting of the Institution, held at Westminster 


last night, a r on “Hydro-dynamical and Electro-magnetic 
ri el a А пес Flux Distribution in 


Investigations regarding the M 
H. 8. Hele-Shaw, Ue ia 


Toothed-Core Armaturen" by Pro 
Alfred Hay, D.Bc., and P. Н. Powell, M.Sc., M.Eng., was 


ё —————— —— n | 
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McMillan Memorial Fund,—It is announced that the 
committee appointed to receive contributions towards tbe above 
has now decided to close the fund on December let next. 
The sum collected amounts to about £1,760, and any members who 
intend still to contribute would greatly oblige by sending in their 
remittances to the secretary of the Institation, Mr. Lloyd, before 
the end of November. | 


The Electrical Engineers R. E. V. Regimental 
Dinner. — This popular corps held their second annual regimental 
dinner at the Criterion Restaurant on Saturday, 19th inst., Colonel 
R. E. B. Crompton, O. B., officer commanding, in the chair. A 
large gathering of officers, non-com. officers, and men availed them- 
selves of the opportunity of social intercourse. After the usual 
loyal toasts, Colonel Crompton proposed The Guests.” Oolonel 
Maxwell, in reply, referred to his practical association with the 
corps in South Africa, and testified to their usefalness in setting 
up and working searchlights for the protection of the railways, 
lighting the hospitals and camps, and generally assisting the Royal 
Engineers in the repair of railways and bridges. Prof. Ewing, also 
replying, referred to the war and warfare of engineers and the increas- 
ing necessity of expert knowledge. Colonel Crompton, in replying for 
“The Corps," proposed by Colonel Pitt, R.E , referred to the fact 
that General Chaffee, of the U. S. A. army, had questioned him on 
the regulations of the corps, especially with regard to the fact of 
officers passing through the ranks before being recommended for 
commissions. “Тһе Permanent Staff and The Press” toasts 
were duly honoured and responded to. An excellent programme 
of music was provided, Mr. T. E. Gatehonse playing L’Extase, by 
Thomé, and Godard’s Berceuse de Jocelyn, tbe vocal items being 
contributed by Miss Carrie Tubb апа Mr. Charles Corner. Among 
the guests were Colonel Stephenson, Majors Dumbleton and Erakine, 
Captain Simons, and Mr. Wordingham. 


South African Notes.—A correspondent writes :— 
Harrismith.—The electric lighting plant, which has been installed 
at a cost of £16,000, was formally opened recently, when the 
Mayorese, Mrs. Caskie, switched on the light. Speeches were made 
congratulating the municipality on the inauguration of the scheme. 
The Mayor announced that they knew beyond doubt that the under- 
taking would pay from the start. The light has been freely adopted, 
and it is hoped locally that the military authorities will be 
induced to take the current for lighting the cantonments on King's 
Hill. 

A imberley.— The township of Beaconsfield was lighted by elec- 
tricity on October 30th, the power being supplied by the De Beers 
Co. After the lights were switched on, the Town Council met 
some of the directors of the De Beers in the Chamber, and a few 
speeches of a congratulatory character were made. 

Pretoria.—The Government has agreed to introduce a Bill to 
permit of the T.O. purchasing the Electric Light Oo.'s assets. 

Gwelo.—A local correspondent points out that there is a good 
opening locally for an electric lighting venture similar to that in 
operation in Victoria. 


London County Council.—At the meeting on Tuesday 
it was decided to sanction the borrowing by Hampstead Borough 
Council of £27,340 for electric lighting purposes. 

The Highways Committee reported the completion of the pur- 
chase of property in East Hill, Wandsworth, as а aite for the erection 
of а sub-station for the working of the tramways in Battersea and 
Wandsworth. It was decided to enter into an ment, particulars 
of which were recently given, with the North Metrepolitan Tram- 
ways Co. for the working of the proposed tramway along Rosebery 
Avenue. 


The Royal Society.— The Ties states that a donor, 
who desires to remain anonymous, has placed a sum of £1,000 in the 
bands of the treasurer of tbe Royal Society, to be devoted to the 
advancement of science. By his wish £509 of this gift is to be 
placed to the credit of the “Catalogue of Scientific Papers 
Account" of the Royal Society, and the remainder to the credit of 
the "National Physical Laboratory Account" of that body, 
with the request that the Executive Committee of the Labora- 
tory will accede to any personal wish of the director as to its 
expenditure. 

Yesterday & paper was to be read by Dr. M. Wilderman on 
“ Galvanic Cells produced by the Action of Light." (Preliminary 
communication, communicated by Dr. L. Mond, F. R. B.) 


Papers and Lectures. At a recent meeting of the 
Leeds University Engineering Society, Mr. G. H. Attock brought 
forward the subject of French Foundry Practice.” 

Under the auspices of the Dundee Society of E cperimental Eagi- 
neers, Mr. Wm. C. Martin, Glasgow, on Tuesday last week, delivered 
a lecture in Dundee Y.M.C.A. Hall on Electrical Appliances." 

Before the Nottingham Guild of Mechanical and Electrical Eagi- 
neers last week, Mr. William Chilton, of the Brush Electrical 
Engineering Co., Ltd., Loughborough, delivered an interesting 
lecture entitled Тһе Steam Turbine.“ 


Engineers’ Concert.—A concert of the Engineers’ Club 
was held at the Café Monico, Shaftesbury Avenue, on Saturday 
evening last, 


The Gas Exhibition.—It is only right and proper that 
those who are interested in the supply of electricity should, in view 
of increasingly keen rivalry, make themselves acquainted as far as 
possible with the doings of gas suppliers and others who are help- 
ing to forward the interests of gas as an ilinminating agent. 
Therefore a visit of some interest to such men, and one which 
might prove profitable, ought to be made to the International Gas 
Exhibition, which was opened on Saturday last at Earl's Court, 
and will remain open until Saturday, December 17th. The Exhibi- 
tion has been arranged under the auspices of the Institution of Gas 
Engineers. Among the exhibits will be found an interesting show 
of coal conveying and elevating machinery by Messrs. Graham, 
Morton & Co., Ltd., of Leeds. 


Engineering Training.—A correspondent writes :— 
“The following is taken from the Newcastle Daily Chronicle, dated 
14th inst. :— 

THE ARMSTRONG COLLEGE. 
A Leeds Engineering Firm's Ofer. 

The attention of юа employers is called to the offer made by a Leeds firm, 
in connection with | engineering department of the Armstrong College of 
Boience,in Newcastle, The communication. is from the firm of Graham, Morton 
and Co., Ltd., contractors and engineers, contractors to the Adiniralty and the 
War Office, Hunslet (Pepper Road), Leeda, and is as follows :—'' Rec gnising, 
as we do, the importance of the movement in the great centres of education, 
which has for ite aim the combination of practical with theoretical training for 
our young men attending British universities, we are pleased to offer to such as 
have obtained the B.Sc. in engineering, a two or thfee years' couree in practical 
work in our drawing office. We are also prepare to pay а small remaheration, 
commencing at 16s. per week first year, 20s. per week second year, and £3 per 


week third year, to applicants appointed to the vacancies that may from time 
to time occur here.” 


We trust that this example will be widely followed. The gap 
between college and workshop is one of the most serious obstacles 
to be overcome by young would-be engineers. 


Junior Institution of Eagineers.—In his presidential 
address on “ Municipal Engineering on the Continent," delivered 
to the Institution on November 18th, Mr. W. H. Lindley dealt 
mainly with the personal experiences of his father and himself, as 
they had stood for the last 60 years in the midst of this develop- 
ment. After describing the important water supply and sewerage 
works with which they bad been connected, he proceeded to the 
third division of his address, the supply of towns with electrical 
energy. The commence.nent was made by the Berlin Works in 
1885, which had now attained a capacity of 61,000 Kw., producing 
100,000,000 xw.-hours per annum. These were followed by 
Elberfeld in 1887, the first municipal electric supply station. Не 
then proceeded to describe the Elberfeld Worke, which were visited 
on the occasion of the summer excursion of the Institution last 
August. These works were extended on the alternating current 
system in 1898 under his direction and according to his plans. The 
farther developments were as follows :—The raising of the pressure 
from 3,000 to 4,000 volta, and limiting the drop of pressure in the 
primary feeders of the network to 24 per cent., and in the secondary 
network to 1} per cent., thus allowing large quantities of energy to 
be supplied at any point of the district without injuriously affeoting 
the voltage and the light. The adoption of the Parsons steam turbine 
in large units of 1,250 kw. had resulted in great economy. Mr. 
Lindley drew attention to the fact that for the Elberfeld station 
the working expenses (interest on capital and sinking fund ех- 
cluded) per kilowatt-hour supplied bad been brought down to 074, 
and the coal consumption per kilowatt-hour to 2:65 Ibs. 


Appointments Vacant.—Resident electrical engineer 
for Farnworth U. D. OC. (£200). Indian Engineering reports that the 
Secretary of State for India has sanctioned the creation of the 
appointment of electrical adviser to the Government of India on 
Re. 1,000—50—1,600 per mensem, whose headquarters will be at 
Calcutta, The present post of electrical engineer to the Government 
of Bengal will be abolished. 


Competition with  Electricity.—The London and 
North-Western Railway Co. have a curious method of competing 
with the electric cars. Since the latter started to run between 
Manchester and Stockport, the railway company have apparently 
decided to punish the passengers, and to effect this desirable end, 
they have so reduced their trains, and changed the nature of their 
service, that passengers find it extremely awkward and inconvenient 
to travel by train from, say, Wilmslow to Manchester. So now the 
Wilmslow passenger travels only to Btockport, there shakes off the 
dust of the railway from their shoes—or clogs—and hies up a few 
yards to the tramway which carries him to Manchester for less 
money than the railway charges. By the little walk at Stockport, 
he saves a certain walk in Manchester, for the electric cars carry 
him far past the somewhat outlying railway terminus. Passengers 
having begun to use the electric cars occasionally, the railway bas 
practically invited them to do so still :more frequently, and the 
electric car habit is becoming by use and familiarity second natare. 
It does not seem to have suggested itself to the railway company 
that had they doubled the number of their trains, reduced their 
balk and done something to differentiate their deliberate trandle 
more widely from the ox wagon, they might have reaped such А 
reward in increased traffic that they could well have spared the few 
who went over to the tramway. It is a marvel that saburban 
services have so long been looked on as proper to be worked by the 
decrepit engines and worn-out carriages no longer fit for main line 
duty. Suburban traffic has been kept down by excessive charges. 
If railway companies would base their charges more in ce 
with avoir du poids, and less on the basis that passengers are 
immortal souls of great value, it is probable that their traffic would 
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grow to much larger proportions. Looked on as goods, passengers 
automatically load and unload themselves free of cost to the com- 
pany. The present scale of railway charges is undoubtedly high. 
Tne occasional weekly cheap trains of the В.Е. Railway, for 
example, show by their crowded state that a more frequent cheap 
service would pay well. People will not otherwise travel. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEoTRIoaL REVIEW posted as to their movements. | 


Central Station Engineers.—The Marylebone Electric 
Supply Committee has made the following appointments :—Mr. T. G. 
Bacon, at present electric inspector to the Borough Council, to be 
a house service inspector ; Mr. Е. SELLEY, formerly installation and 
meter inspector to the Walthamstow Urban District Council, to be 
installation and meter inspector. | 

Mr. J. R. W. GaaisGE, shift engineer, Battersea electrical under- 
taking, has resigned his appointment, and has been appointed 
assistant electrical engineer by Erith U.D.C. 

Mr. Е. P. FLETCHER, shift engineer to the Fulham Borough under- 
taking, has been appointed chief assistant at Woolwich. 

Mr. A. B. GILES, who retires at the end of this month from the 
position of tramways manager and electrical engineer to the Black- 
bara Corporation, received on Saturday farewell gifts from the 
staffs of both departments. On behalf of the electricity staff, Ald. 
Thompson, chairman of the Committee, presented Mr. Giles with a 
rose bowl of silver, suitably inscribed, together with a silver match- 
box and an enamelled miniature of the borongh arms. He bore 
testimony to the able manner in which Mr. Giles had discharged his 
duties, and wished him every success in his new post in South 
Africa. Mr, P. P. WHEELWBIGRT, who succeeds Mr. Giles as chief 
engineer, said the whole staff regretted Mr. Giles's departure. The 
gift from the tramways staff—a silver tea service and tray—was 
presented by Councillor A. Nuttall, vice-chairman of the Committee. 
Mr. J. Н. Cowell and Mr. L. Johnston, the newly appointed joint 
managers of the tramways, Mr. J. W. Baker, the chief clerk, and 

“Мт. W. Thomas, representing the car drivers, spoke of the good 
feeling between the staff and their retiring chief. Mr. Giles suit- 
ably replied. 

Mr. J. D. PEMBEB, A. M. I. E. E., electrical engineer and tramway 
manager to the Urban District Council of Farnworth, has been 
appointed electrical engineer to the Dartford Urban District Council, 
at a commencing salary of £250 per annum. There were 159 appli- 
cations for the appointment. 

Mr. C. Wyatt, A. I. E. E., is leaving the County of London Electric 
Bupply Co. to take up the position of assistant engineer in the dis- 
tribution department of the Borough of Croydon. 

Mr. W. G. RITCHIE, assistant mains saperintendent, Leith Cor- 
poration electricity department, was, on Thursday, 17th inst., 
presented with a gold-chased fountain pen, from the members of the 
staff, oh the occasion of his leaving, after five years’ service, to take 
up the appointment of mains superintendent to the National Elec- 
trical Construction Co., Ltd., Musselburgh. 

On 15th inst. the Chester Lighting Sub-Committee reduced the 
118 applications received for the appointment of station superin- 
tendent to four, namely :—Mr. W. Alatone, Bermondsey Electricity 
Works; Mr. J. Christie, Glasgow Electricity Works; Mr. P. Heard, 
Westminster Electric Supply Corporation; Mr. A. Johnson, Burnley 
Electricity Works. On 23rd inst. the full Committee met and 
interviewed the above applicants, and subsequently appointed Mr. 
Р. HzaRD . 


Tramway Officials.—At a meeting of the Bury Cor- 
poration Tramways Committee last week, Mr. WILLIAM Огосан 
was appointed manager of the borough tramways at a salary 
of £250 а year. Mr. Clough has filled the position temporarily for 
19 months. 

Mr. J. О. McManon, of Blackpool, has been appointed deputy 
manager of the Northampton Corporation tramways. 

The Birkenhead Corporation Tramways Athletic Club held its 
second social evening on Friday last, Mr. W. Wyld, the general 
manager, presiding. There were more than 100 present. A large 
and varied programme was performed, the employés being respon- 
sible for many musical and vocal items. 


General.—Messra. James Howden & Co., of Glasgow, 
have sppoiated Mr. W. H. Owen (who has for some time occupied 
а responsible position on the staff of their dynamo engine and 
turbine department) to represent them in London in succession to 
Mr. Р. О. Gibbons, Mr. Owen has now taken up his duties at their 
London office, Billiter Buildings, 22, Billiter Street, Е.С. 

The employés of Mesars. W. J. Furse & Co., electrical engineers, 
of Nottingham, held a social evening on Wednesday, November 
16th. The object of this gathering was to make a presentation to 
Mr. BROWNELL, who for about 11 years has occupied the position 
of superintending engineer with the firm, and is now about to leave 


to take up an appointment with the Corporation of Durban, South 
Africa. Mr. Brownell was presented by Mr. Furse on behalf of 
himself and employés with а gold watch and illuminated address. 
He was also the recipient of а handsome silver cigarette case, the 
personal gift of Mr. Furse. Several speeches of a complimentary 
character were made, and music and song were rendered during 
the evening. 

Mr. JosgPH Влвтток, of Limerick, is now living in England—at 
Garston, Liverpool—and will hold the position of non-residential 
consulting e eer to Messrs. Henson & Co., Askeaton Carbide 
Works, Askeaton, co, Limerick. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE expectation of a good year, which the 


Wimbledon progress of previous years had justified, has 
Municipal been fully realised by the Wimbledon Elec- 
Electricity trical Department, which this year eclipsed all 
. Supply. previous records. With improvements both in 


average revenue and in working coste, the 
surplus, after meeting financial charges, amounts to nearly £3,000, 
as against £2,000 in the previous year. 

It will be noted that the private supply is now considerably in 
excess of that for public lighting, which would account for the 
iucreased average revenue. The system of charging is being 
gradually simplified, the maximum demand having given way 
to а sliding scale, and it is rumoured that this will eventually 
find a successor in a simple fiat rate. We congratulate the 
engineer on the very progressive results obtained. 

The prices charged are :—Private lighting, 5d. and 34d. per unit 
on a sliding scale; power, 2d. per unit; and public lighting, 3d. 
The chief engineer is Mr. Н. Tomlinson Lee. 


GENERAL STATEMENT, 


For year ending March 8lat— 1904. 1908. 
Total capital expended ... - se .. £115,746 £100,202 
Namber of units sold— 
Private supply ... - - . 653, 305 500, 846 
Public lighting ... T з as 539,673 511,152 
Total number of units sold .. 1,192,978 1,011,998 
Equivalent No. of 8-0.P. lamps connected... 66,925 53,967 
H. P. of motors connected ... T И 307 — 
Number of public lamps І i 1,110 1,091 
Maximum load in Kw. NS d 888 772 603 
Revenue account— 
Gross revenue eee [rx “eee ГІТ) prre 2 5 
diture ee ee 006 £9,34 U 
— e ыо 0 з. 69/293 £7,107 
Average price obtained unit— 
Private lighting. dd T bis TE 4464. 4 624. 
| 2*66d. Р 2:544. 


Pablic lighting ... „% gii vee 


REVENUE ACCOUNT FOR YEAR ENDING MancH 318т, 1904. 
£18,640 = 376d. per unit. 


£7,060 = 1424. „ 


Gross revenue  ... a ин est 
Works and distribution costs (including 
public lighting Shi МЕ 


Total working costs ii vis .. £9,347 = 1:88d. „ 
Prorit ВТАТЕМЕНТ, 1904. ` 

Interest on loans, &с. T T m e. £3,156 

Binking fund ... T T ese - . 2,992 

Bundry expenses... ess i is gs 205 

Balance on year's working ... S ай *. 2,940 


Gross profit iuc уй „ 9,293. 


CITY NOTES. 


Cape Electric Tramways, 


Tne eighth ordinary general meeting of this company was held on 
Wednesday at 1, London Wall Buildings. | 

Bir CHARLES EUuAn-SurrH, the chairman, said that, notwithstand- 
ing the almost universal depression during the year, and 
especially in South Africa, the tramway systems of Capetown and 
Port Elisabeth had more than maintained their previous excellent 
record of traffic dealt with and revenue earned. Taking the two 
systems together, there had been an increase of 773,012 in the 
number of passengers carried, and an increase of £3,262 in the 
revenne. The board һай been enabled to pay two interim dividends 
of 6 per cent. each, making 10 per cent. forthe year. It was too 
early to make any forecast as to the current year, but considerable 
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expenditure has still to be faced before the entire track, which had 
been in use for 10 years, can be thoroughly renewed. "They had also 
to face two new items of expenditure, namely, under the Cape 
Colony new Income-Tax Act, and the increased mileage tax on the 
metropolitan tramways which would come into force—these two 
items together aggregating about £8,000. 

The report was adopted. 


- 


West India and Panama Telegraph Co. 
Tun directors’ report for the half-year ended June 30th, 1904, to 


be submitted to the meeting on November 30tb, reads as follows :— - 


Тһе directors submit the accounts for the six months ended June 80tb, 1904. 
The amount to credit of revenue is £84,581 11s. 7d., against 434,903 10s. 11d. for 
the corresponding half-year of 1908. The expenses have been £28,487 14s. Bd., 
against £23,061 14s. 2d., leaving a balance of £11,148 17s. 4d., to which is added 
81,825 1s, 8d. interest on investments, and £710 15s. 1d. brought from last 
кош, making a total of £18,679 13s. 8d., with which it is proposed to deal as 

ollows :— 


Payment of 7s. per share on account of arrears of divi- 
dend to June BOth, 1904, on the first preference 


shares es s TN $5 £12,007 1 0 
Balance to current half-year's account m 1,583 19 8 
£18,679 18 8 

This will leave the following dividends in arrear:— ` 
On the first preference shares £1,728 8 0 
On the second preference shares ee . 11,200 12 0 
£12,983 15 0 


The expenses of repairing cables during the half-year amounted to 
£8,639 128. 9d., being £1,211 178. 4d. less than that (or the corresponding period. 
This is, however, exclusive of а further expenditure of £8,467 18s. 2d., which 
has been charged to reserve in respect of 40 knots of new cable used in February 
last in the repair and partial renewal of the St. Lucia-St. Vincent section, 
which, it will be remembered, was interrupted by voicanic disturbances in 
September, 1902. The company’s repairing steamer Henry Holmes was 
chartered to the Cuba Submarine Telegraph Co. in September last to repair 
one of their cables, but the charter has expired since, and the ship bas resumed 
her ordinary work on the company's system. The directors are pleased to 
report that the Danish colonies of 8t. Thomas and St. Croix have renewed 
their subsidies for a further term of five years. West India commercial 
prospecte are reported to be favourable, consequent upon the abolition of the 
sugar bounties. The improvement to be expected therefrom has, however, not 
had time to make itself felt in the traffic receipts of the company. 


Aron Electricity Meter, Ltd. 


THE report for the year ended September 30th, 1904, shows that 
after providing for general charges, depreciations and share of 
expenses and discount on the issue of debentures, there is a net 
rofit of £10,680. Of this £4,645 is applied to removing from the 

lance-eheet the trading loss of the year 1901-2; £32,500 is set 
aside for debenture sinking fund; £3,122 is applied to the payment 
of 2j per cent. on account of the preference dividend in arrear, 
and £412 is carried forward. The business in England has assumed 
& brighter ect The new alternating current motor-meter 
5 introduced, and other new inventions are meeting with 
avour. 


Stock Exchange Notices.— Applications have been made 
to the Committee to appoint a special settling day in and to grant 
а quotation to:— 


Telephone Co. of Egypt, Ltd.— £60,000 à per cent. debenture stock. 
Calcutta Electric Supply Corporation, Ltd.— Further issue of 20,000 ordinary 
shares of £5 each, £8 paid, Nos. 60,001 to 20,000. 


i n ls (W. T.) Telegraph Works, Ltd.—Further issue of 5,000 44 per cent. 
cumulative preference shares of £5 each fully paid, Nos. 85,001 to 40,000. 


Geneva Tramways Co.—The report for the year ended 
September 90th states that, owing to the inability of the Compagnie 
Genevoise des Tramways Electriques to pay any dividend on its 
capital with which to meet this company's indebtedness, the revenue 
acoount of this company shows a loss of £42,354, increasing the 
amount standing to the debit of revenue account to £117,288, 
mainly the result of the accumulation of unpaid interest on the 
debenture issues. 


Richard Hornsby & Sons, Ltd.—The directors recom- 
mend a dividend for the year ended September 30th last at the rate 
of 6s. per share on the ordinary shares, free of income-tax, placing 
£3,000 to reserve account, and carrying forward £1,708. Last year 
the dividend was 8s. per sbare, making 5-per cent. for the year, 
£5,000 being placed to reserve, and £1,443 carried forward. 


STOCKS AND SHARES. 


Wednesday Evening. 
Тносан business in the Stock Exchange is somewhat irregular— 
good one day and quiet on the next—the volume of orders, on the 
whole, shows a satisfactory expansion. Politics as а market factor 
have fallen into a less aggressive attitude, and money remains 
abundant. If the Bank Rate should rise to 4 per cent, nobody 
could plead astonishment asa reason for putting down prices, and 
an advance in the minimum is now too well anticipated for its 


event to cause much disturbance. In the electric departmenta, 
telegraph issues are fairly active, and while the regalvanised Anglo- 
American group has a series of falls to exhibit on balance, there is 
a lot of business doing in all the issues. 

Beveral appeals for capital are in the market, and last week we 
gave the salient particulars of the Hastings and District Tramways 
issues. The careful investor is hardly likely to have sent in sub- 
scription to either the Debenture stock or the Preference shares. 
On the other hand, the new Edmundson's shares now offered to the 
proprietors in the company will probably be avidly taken by those 
who bave the right to apply. Maybe the directors are aeking 
rather a high price in fixing £5 15s. per share for both Ordinary 
and Preference, and as the issue came earlier than most people ex- 
pected, the existing shares relapsed sharply. The new 20,000 are 
guaranteed, however, and shareholders can apply for them without 
hesitation. Another interesting issue is a new 3j per cent. convertible 
Preference, which the Metropolitan Railway is said to be on the 
point of offering to its proprietors at 104 per cent. In view of the 
success attendant upon the last emission of convertible Preference, 
it may be presumed that the current stock will receive a cordial 
welcome. A nominal premium of about 2 per cent. has already 
been establisbed. 

Metropolitan Consolidated dipped a little upon the new issue, 
and is now 1004, Districts also being easier at 42, since there 
appears to be a prospect of the electrification taking longer than 
some people had supposed. A revival in Great Northern and City 
Preferred shares has left the quotation unchanged at 5%, but 
there is a good deal being done in the shares, and аз a speculative 
investment, they are not to be despised. Central Londons retain 
their improvement of a week ago, and the other electric stocks have 
continued motionless. East Londons are back to 52, a 10s. fall 
taking place upon a falling off in the reoently-accorded support. 
At 992 Underground profit-sharing notes are a shade better. 

There is not much doing in Traction shares, unless we include 
the buying of London General Omnibus stock and Road Car shares, 
possibly due to the favour with which both companies’ motor 
services have been received by the public. This may, of course, be 
partly in consequence of the novelty of the new conveyances, but 
as the latter are swift and comfortable, they may become a new 
source of competition to the Tubes in course of time. British 
Electric Traction Preference have again declined, and a loss of 3 
makes the price 10%, the Ordinary continuing at 10. The company's 
Second Debenture at 96 i$ & trifle harder. Metropolitan Electric 
Tramway shares bave come into some demand, as a result of the 
advance in the Debenture stock, and the Ordinary are up.to 8з, 
the Preference being a pound. Anglo-Argentine Preference at 54 
have put on 16, and Buenos Ayres and Belgrano “А followed with 
5 rise to 52. The “ B” Preference are 53, but the Ordinary drooped 
to 33. Auckland Debenture is now 106, or eight pointe higher 
than it stood when its attractions were discussed here some time 
ago. Capes are } lower at 15% on the meeting. British Westing- 
house Preference and Debenture keep steady at 3j and 90 
respectively, while British Thomson-Houston stands at par. 

Mention has already been made of the set-back in Edmundson's 
shares. The Ordinary are § down to 53, and at the same price the 
Preference show } loss Therefore, the margin of difference 
between these prices and that of the new issue is very narrow. 
Urban Ordinary added , bringing its quotation level with that of 
the Preference shares i. a., £5. Charing Cross New Ordinary are 81. 
Electric Construction Preference bave hardened to 28 middle. 
Cromptons are now called 141—142. Brush Ordinary hardened 
i to 10s, | 

After their feverish jump, Anglo-American Telegraph stocks are 
settling down, but the prices have been well sustained in the cir- 
cumstances. The Preferred shows a drop of 2 points to 102, the 
Deferred is à down at 114, and the Ordinary lost a point at 56. 
Submarine Oables found support in New York, and the price has 
advanced to 1203, although Commercial Cable Debenture eased off 
1 per cent. to 933. Demand for Cuba Telegraphs took the 
Ordinary to 8 and the Preference to 15}, it being stated that the 
island is getting into а swing of new prosperity, fostered by the 
introduction of large amounts of United States capital. Direct 
United States shares at 104 have gained another 2s. 6d., and there is 
further improvement in West India and Panama Telegraphs on 
account of the dividend on the First Preference. The Far Esstern 
group displays 4 rise in China ” shares to 13}, but Great Northerns 
at 281 have slipped back to the extent of the fraction, last week's 
seller being still in the market. Globe Telegraph and Trust of 
both kinds are unchanged. A point rise leaves Telegraph 
Construction shares at 39. Amasons slumped on the appearance of а 
seller in a market void of any demand. National Telephone Pre- 
ferred is being bought by reason of the yield obtainable, and at 
1071 marks 10s, improvement, Other telephone issues have not 
moved, 
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TELEGRAPH AND TELEPHONE COMPANIES. 


— — | —M—Ó— d—————————— — | ир 


р Stock 
or 
RAMA, Share. 
— Бон h, 4% De es „ 100 
Amason р Noa. 1 to 28, (0 vs ae өө 10 
Do. do, 6% Dens ов. 1 to 1,250 Red. ae .. | 100 
Anglo-American Telegraph MS Sa cvs .. e+ | Stock 
Do. кун do. 6 05 Pel e LE J еа эе ee Stock 
Te N do. eo ee өэ ee ee SKK 
Chii — os, 1 t0 44,000 ee ee ee ee ee ee 
Do. до, Bterl 500 year Deb. 8 k Red, me Aes 92 
о, ‘ too ee ee 
Cuba ph ing Ин % Же xe 10 
Disc Beanies dati у "Саш, Prei. js ы y к; 10 
Do. Debs. ГЕ ) ee oe ee 60 
Direct United Шы ‘Cable vs ee e" ae 20 
Direct West India Cable, 44965 Reg. Deb, within Nos. 1 to 1,200, Red, | 100 
Eastern Telegraph, Ord. 55 vis ... Btook 
Do. OL Mor Stock ee ee ee 100 
Do. s Mora: Deb. Stock Red. Stock 
Bastern Extension and China Telegraph ss 6% 10 
Do. b. Stock Stock 
Eastern & South Br ru Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 100 
do. Reg. Mort. Debs. (Mauritius Sub.) 1 to 6,000 % 
Globe Telegraph Ке 10 
бг 8 5% Pret. id vs е e 16 
{ Halifax and э Telegraph, of Cc 4 96 1st Mort. ем. within Nor.) 100 
to 1,900, Red. 
Indo-European Telegraph 5% ee ss vs өз 25 
Monte Video Telephone Co., Lid., Ord, Из lew. сав їз oas 1 
National 1 Pref. | vs s s 26 .. | 100 
Do. 0 e ee e ee ee ee 100 
Do. do. б Cum. 1s$ Pref, ee «ө ә НЕ 10 
Do. do. Cum, 2nd Pref. ws "e 10 
Do, do. пов сша 8rd. d; Pret, 1 to 250,000 без. oes 6 
Do. do, ae Stock Red ee ee Stock 
no do. 4 96 Deb. 1 Red. we ee .. | 100 
do, Prov. Certs., 85 % to be paid as oe oe .. 
Oriental Telephone апа Elec. Nos. 1 to 171,604, fully рма e: - i 
азб а ала e Tel. 4 % T. Debe, 1 0 1,000 ` sé és - 
Submarine Cables Trust ee ee ee ce ee LE Gert, 
United River Plate Telephone oe ee ee 6 
Do. do. 6 25 оз, Cam. Pret. Nos, 1 to 40,000 .. 6 
Do. do. ee ee es ee Stock 
Weet African Telegra ph, Shares as ө» 10 
West Coast of 1 1 to 30,000 and 58,001 to to 58,008 23 
West Coast of repos Dl o — 600 guar. by Bras, Bub, Tel. 100 
Wente n Telegra 15 is T 10 
D» Debo. dad series, 1908 ee ee ee 100 
ро. do, Deb. Stock Red...  .. oo ce | 100 
Wesi Inds and Panama Telegraph f; vs ә „ we 10 
Do, do, 6 % Oum. 1st Pret, ee T 10 
Da, do: do, 6 % Cum. 2nd Pref. oe ee 10 
10, do, do, 6 Debs., Мов. 1 to 1,000 eo 100 


% 
Do, do. * 1st Mort. Deb. зоо вай s 5% АР 
British o Tracti ee ee ee ee 
Do. do "6% Gum, ee ee 
Do, ac Perpe He S RAS Stock өө ee 
Do. 43% 2nd Deb. Recor teed: өе © - 
Britt Insulated and Helsby Cables se ET m 
Do. do. ux Pref. - es өө 
Do. А 1st Mort, Deb. Red.. d бє bè 
TBrowett, Lindley & Oo., А s vs А T T 
З А Oum. Pref, .. "M ө» өө 
Brush Bleotrical Engineering; о кю те RM v ds 
Do. Pref. es ee ee 
Do. D do. 11 b. Stock ee ee ee 
Do. Perp. ind Deb. Вой ее ee 
Callender's Cable б> e» өз 
Do. do. do. Sa 
Do. до. do. 154 Mort, Deb. Block Red, өө 
Central London Railway, Ord. В m 
L] 0. 4 Pref. Stock .. LE J ee ee ee 


„ә do. ee ee ee ee ee 


City and South London Railway is we a ee кө ee 


Crompton & Oo., гоа ое iu 
{ Do. lst pnm i | Deban to 900 ot 4100, and 
Edison & Swan United Elec. Tight 4. abaroa; 8 to 99,961 
Do. do. de Eia is 

Do. do. X Deb. oe Stoc 
Do. do. 6 20d Stock Prov, Gorta ‘all pd. 
Blectrio Construction 1 to 119,100 ae өө 
Do. do, 7 Cum. Pref, 1 to 81 890 ee ve ee 
Do. do. 4 4 Porp. Ist Mort. Deb. Stoxx 
Genera) Dleetrio Co. um. Prei. Sis РА ve sò 
Do. do. 4 ort. we ee we a“ 
Hepler | (W. Т.) Telogiaph ' orkai Ord. ки es © > 


Do ort. Deb. Stock 2s "m 
India-Rubber, Gutte-Percha & Telegraph W Works 
do. 4% in Mort. Deb. 
Liverpool Overhead Вайтаў, Ота, ‘ee ©» 
t Do. do. Pret. £10 10 paid 0 0 te ee ee 
'Teleg Сев; новиов end ao noe 
6 % Deb. Bas Nos i to 1,600 Red, 1900 
Water oo Y puy Railway, Ord. Stook ee ee ee 


t Quotations on Liverpool Stoch Exchange, 


Dividends for the last 
years. 
1901, | 1902. | 1908. 
віз. | 60/6 | 618. 
6 
E Y E 
8d s x 
495 | 8% | 5% 
ai% | 81% | 3% 
7% 17% |7% 
7% | 1793 | 7% 
ti es 18 7. 54% 
159, 121 18 % 
ox | 10% 10 % 
21% | 8 8 
5% o : 
К. 6 6 
6 6 6 
b 6 б 
84 | 83 
4 4 4 
6% | 6% | 6% 
8˙ | 5% | .. 
T% | т9% | .. 
e & | e% 
T% |7% | 736 


osing 
tations 
Nov. 16th 
99 —102 
8 
56 — 68 
p 
— 5 
170 —190 
we? 
144— 16 
— 11 
103 — 101 
100 —109 
189 —186 
ss — 90 
12; — 10 
06 —108 
101 —108 
100 —102 
9 10 
18 14 
283— 283 
100 —102 
— 4f 
1064 —1074 
— 91 
18 — 14 
19 — 18 


| 10) 1892 


151 


102 —104 


і 
94 
96 — 100 xd 
91— 1 
11 — 11 
117 —119 
— 97 
6 6 
— 6 
101 —104 
14/8 to 1 
1— i 
98 — 96 
00 — 78 
2 — 16, 
104 —106 
101 —108 
81 — 86 
48 — 47 
H— 2 
90 — 96 
1 1 
78 — 88 
79 — 84 
là- 1 
sa— 7 
98 —100 
9j— 10 
E 
1 — 
p^ men 
99 —102 
10 104 
87 — 89 
103 —104 
88 — 00 


t Unless otherwise stated all shares are fully paid. 


96 — T a 
— 104 
104— 11 
117 —119 
103 m 
dod 920 
1 — 
9з — E 
69 — 78 
8.— 10 
104 —106 
98 — 95 
101 —108 
84 — 86 
46 — 47 
14— 1 
90 — 96 
1— d 
78 — 88 
p E 
ci 
91 — 96 
103 - 11 
48 — 
on n 
2 Sa 
10 — 10$ 
88 — 40 
102 —104 


Business done 
week ended 
Nov. 28rd, 
1904. 
Highest Lowest 
564 T 
- 1084 | 102 
18i n 
bà m 
91 EA 
1 ‘ 
32 Тез 
iim] 108 
E 5 
1 105 
1 18 
101 101 
170 m 
0 9 
18.3 i 
28 
108 107 
971 968 
5 
97à 
1 1038 
51 
199 | 18% 
е ө» 3 
4| d 


* From Manchester Bhare List 


Bank rate of discount 3 per cent. (April 21st, 1904). 
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SHARE aT OF ELECTRICAL COMPANIES nue ELECTRICITY SUPPLY COMPANIES. 
Stoob Olosing osing Bueinees done 
Present Dividends for the 
issue NAMB. or Quotation: uotations week ended 
‘Share, | 14 three years | Noy, 16th. | ea Nov. 28rd, 1904, 
90,000 Brompton & & Kensington Electric Light Sup., Ord., 1 to 90,000 . b 8% | 8% 110% 1 11 104 — vs iid 
90,000 do. 1% Oum, Pref, ee b ae ea oe 1 103 101— 103 ы в 
abe es an ‘Siren eotric upply .. y as ae 
10,000 00. Cum. Pre  .. 6 vs x: ee 5i 51 61 545 
40,000 38 “oi Undertaking ” Cum. Pref, ee 6 oe ee ee 4 6 b 2? * 
40,000 D do. ee oe * oe ee oe б ee ee se б b А 4 è oe 
кон Do. do. 4% Deb. Stock Red... .. .. 100 95 a iu ac оё. gr mer 104 А 106 
44, Chelsea Electricity Supply, ФО, ен s A oa iis bs 6 4 4396 
EE orsa me endo ee | “Be | a] 
о 0 — ee eo 32 32 
40,000 " Do. Gunn лы to 40, 1030 п” . | 10 = = i: 193— 14 ist 14 183 138 
| 400,000: no Deb. Stock, Scrip. Wii ab 15) all paid ee os ee ee ee 128 —127 1 —127 * v" 
600,000 | Do. ü 2nd Deb. Stock, v. Certa., all paid .. | 100 > 82 104 —106 104 —106 104$ oe 
40,000 | County of London Ёесёгіо Lighting, Ord. 1—40,000 .. | 100 | 49 | 49% | 49% 93 91— 8's 
90,000 Do, do. do. 6 % Pref., «0,001—60 .. 10 v. DK К: 12 — 124 12 — 19 12А . 
600,000: ро. do. Deb. Stock ee ae ee oe oe ee ee ee ee 106 —109 107 —110 109 
i Do. 185 2nd перы Stock ee ee oe oe Stock P &, T à, 101 ier Mar 106, bd 
7 Bdmundson's Hleotrio Corporation, Ord. Shares a is ys 5 1 1 = 
10.000 Do. do. 6 ee ee eo ee % — А = m 6 645 $ 
1.88 x Do. á йо - an Mort. Deb. Stock vx 100 10; TE 13 6 Et 008 . z 
sensn on An Knig bridge о ee — — oe ee 
118.885 Lond EI 8 до: aoe 4 % Debenture Stock eo nick ee oe ө ч —104 8 — 104 `2 oe 
on ectric u у Corpo on, Limi б ee ee ee ee eo — i 2 — * 
49,840 Do. о. 6 % Pref. 6 у XM iu 5&— 51 51 — 5i 55% tà 
100,000 | м tropoian Eleotris é Supply, 1 о! 1st мой, Deb. Stock Red 8% | eix | т | ej 10 — 16 16 — 16 1 16 
е о Барру, , = = 
71,106 do. % Cam. Pref, 1—11, 106, £8 paid . ee 5 0 е 5 = 91 tà— 5i ее 
930,000: Do do. 1st Mort. Deb. Stock oe ee ee е 112 —117 112 —117 е ve 
118882 Not Do. E Lighting Mort. Deb. Баск Red oe ee Pook 6 $3 6 % 6 96 $ — 15 а 15 е ee 
lectric es oe eo =, Tr s 
69,000 inus a do. 44% lat Mort. Deb. oe ee ee 100 . 101 —108 101 —108 . ae 
40,000 | Bt. James’ and Pall Mall Electric Light, Ora. b 14496 | 14496 14496 143— 142 114— 143 $* 
90,000 Do. do. do. Pret. 30,061 o 40,060 6 A um >» 9$$— 9 — 9 ee oe 
150,000: Do. do. do. tock Red 100 ps és vs 9) —101 99 —101 ex es 
19,000 | Smithfield Markets Bleotric Supply, Ord We. es 5 vs 3495 | 4% 22— 8} 21— 8 oe e 
60,000 Do. O. 5 ee ee Stock И eo oe ee 83 — 87 63 — 67 47 oe 
66,000 | South London Electricity Supply. Ord. on A s b © 12% 8% 43 4 44 drs . 
100,000 South Metropolitan Electric Light and Power "Ord. oe ee ee 1 ee es ee 1 1 [EJ ao 
60,000 (Late Blackheath and Greenwich 7 9% Pref. 1 s ix is 1% lj l&— 15 10 . 
100,000 Dist. E.L.Co.) шы Deb. Stock | 100 à M > 107 —110 107 —110 РИ s 
80,000 | Urban Eleotric Bupply, Ord. ; a m 6 vs 15 v 4i— 5 44— 50 5 „ 
80,000 Do do. b % Cum. Pref. ee ee 5 ee ee ee di 575 Y 4 à— бүз bi "e 
ооо - T 44% Ord. Deb. Stock Red са 5% ar i 1 4 tei pe - 10 13 — mi 105 Mats 
1 , e Pies ppi. [I ee oe ee ee эры m 
98,141 6 % Cum. Pret. ; Кы Mc 6 є&— 7 ‘et 
* та Ба; to Founders Shares. 1 Unless siherwine stated АТ shares аг are fall paid. 
MARKET QUOTATIONS, Wednesday, November er 23rd. к 
, ч 
_ CHEMICALS. &o. FFF METAL F. 4c. ("от '. сва Dea or Ino: 
a Acid, e .. per ot. 6/. ae д Copper Sheet e. >. per ton £81 £8 inc. 
a [T] ee ee ee per сті, 29/- a» 9 н ee ee ee eo per ton 1 £8 inc. 
а „ Oxalic.. T eo oe per оті. B3J- 59 в »  (Eleotrolytic) Bars per ton 270 10 80;- inc. 
a „ Bulpburo .. ..  .. perowt. 5/6 eis в " Sheets .. per ton £67 40/- inc. 
а Ammo Sal T .. рег сті, 49/- > e íi di per ton £81 40/- ine 
а Ammonia, Muriate (crystal) .. per ton . £88 10 s © on н H.C, Wire per Ib. did. d. inc. 
а e 0 per ton £80 aa f Ebonite Rod ... per lb. 8/8 es 
a Bleaching powder .. e «ee рег ton £5 5 E f n» Sheet 7 .. per lb. 8j- T 
а Bisulphide of Carbon . рег юп 416 °з п German Bilver Wire . per lb. 170 ee 
a Вогах ee өе е» рег ton £18 ee 4 h Gutta-percha fine oe ee rx) per lb, 8j- oe 
. Bensole 90%) oo 05e — 5. Der gal 1/- vs h India-rubber, Para fine .. per lb. 5/2 to 5/4 3. inc. 
( ) ёё . рег gal. 6/6 5 Iron, Charcoal Sheets . рег ton £18 se 
. r Sulphate .. oe .. рег ton £28 £2 ine, ¢ „ Pig (Cleveland Warrants) per ton 46/1 104d. deo, 
& Lead, Nitrate oe oe per ton £25 dá $ „  Forgin eh „ sine per ton From £11 #5 
2 „ ' White Sugar vs per ton £81 e € 4, Scrap, .. per ton 47/6 to 60} : bi 
а Mish nh: vs io Et par ton m is € , Wire, galvanised No.8 .. per ton 4 8 s га 
а Ме ; a .. per gal. E 8. 
а Марх Bolvent (009% а 160° С). рег gal. 5/6 d g Lead, English Ingoe t. . per ton { £18 7 6 | sd 
а Potash, [гоша casks .. per lb. Bd. ec 9 » » Вһе е .. per ton #11 178. 6d. 80 
a |] ustic (75/809%).. oe per ton £94 ee 1 Wire No. 98 oe ee per lb. 8/- ee 
2 Bhéllao Се . per owt, 240J- si g Mero .. perbot | 47 16 E 
а Sulphate of Magn Sia per ton 44 10 Ө» 4 Mica (in original cases) small ` per 1р, 6d. to 1/ oe 
а Bulphur, Sublimed Flowers .. per ton £6 10 oe d „ " " meum per lb. 9/6 to 4/- ee 
а " Бесотегей .. per ton 45 10 E d large per Ib. 4/6 to 8/6 ee 
а кү; .. рег ton #5 oe Р Phosphor Bronse, plain castings per lb. 1/- to 1/24 ee 
а Boda. Caustic white 70%) es рег ton 810 16 oe Р „ rolled bars & r per 1b. 1/- to 1/8 oe 
a s per ton £8 ee Р " " strip & sheet per lb. From 1/1 x 
a „ Bichromate, casks.. . per Ib. Nd. . o Platinum. .. peros, 81/6 1/6 ine. 
в Silicium Bronse Wire per 1b. 101, to 1144. 4d. to Id. in. 
4 Steel, Magnet, acc ac dg to des n per ton 256 УЯ 
METALS, &о. L| » 19 in bars [EJ ee а v ыы 
5 A Whe in ton lote г per ton £180 5% 9 Tin, Block es ec ео ae per ton { £188 10 } 10s. ine. 
b ton lots .. per ton £168 ee , Foll .. per lb. 16 js 
b Bheet, in ton lots .. per ton 2166 os Wire, Nos. 1 to 16. ө» ee per lb. 1/9 id. inc. 
b ый metal ingots per ton | £48 to £140 E * hus Anti-triction Metels-— 
. Brass (rolled met P to 17, basis per lb. 75d. T "White Ant" brand per ton 443 to £63 T 
€ y ) yer Ib. 934. ix j Yarns, anos SO. Cotton, on apa per lb. ва. 85 
€ » (solid drawn). e ee per lb. #4. ee j 19 ee perlb. ee 
е „ Wire, basis. x per lb. та, Ж АМ, pir io Obs: e perlb. : i 
к Copper Tubes (brased) .. per lb. 10d. iy 1 un 10 Ibs. Russian, single .. per lb. m 
(solid drawn) .. per lb. 1044, és i 180 Iba, Jute rove .. per ton ge . 
4 Copper Rara (bert selected .. Der ton #81 £8 inc. k Zinc. Btn Vieille Monteanebod.) ver ton 458976 T. % ine. 


Чч otations pru pde by Mersrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; е Thos. Bolton & Scns., Ltd.: d F. Wiggins & дор. е Frederick 
Smi.b & Co,, f India-Rubber, G.P. and Teleg. Works Co., Ltd. ; g James & Bhakspeare; л Edward 1 ill & Co.; i Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd. ; ; © W. T. Glover & Co., I4d.: = Р. 3 4 Sons ; 10 Johnson. e Oo. Ltd.: р The Phosphor Bronse Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week | Receipts for | No. Miles | Week | Receipts for No. Miles 

носене; ending the week. |wks,| Total to аме. ореп. Locality. | ending the week. Ba e open. 

£* £ * $ 2 " 

Aberdeen .. Nov. 19 1,119 | 4 79 25 87,465 | + 5,19] 10; — g Dublin xe ө — 

Bath ee ee ee [T] 1 595 TE 47 19,701 1 — pæ East Ham oe oe ин 

Birmingham .. o» 19| 6.252 | +397 47 | 268,198 + 18,960 — |=| Glasgow  ..  .. + 

Blackburn .. ..| ,, 11 8246 | + 76 92 | 81,854 | + 8,173 — S] Halifax (2 weeks) + 

Blackpool .. „ 17] 858 | + 60 83 | 41,421] + 5,910 — [8 Huddersfield $i = 

„ —Fleetw'd| |, 19 194 | + 8.90 20.254 7 881 — IB Hoh Ки + 
„ Lytham | „ 17 155 — 142 858| — 114 | 7% |+ 3 & Ilkeston .. 
Bolton is „ 20]| 1,683 | + 45 | 88 68,372 | + 478 | 95 — [50| Ipswich А "Ее 
Bournemouth » 16 B | + 15| 83 | 88,810 — 103 | — S Isle of Thanet  .. 
Bradford .. ..| „ 14| 8,864 4 218 81 151.588 | 485,989 | 54 — g Leeds. 
Brighton v „ 20 795 | + 44 | — 85,828 — 9 | — &| Liverpool S es 
Bristol T " » 18 | 4,631 | 4828 | — — — 98 | — London C. C, iis 
; Devonport „ 11] 415 | — 68 | 45 2,225 + 8,282) 5 — f Manchester.. .. 
6 Dudley-- Воть ве 4 11 775 |— "1145 89,00 | + 1,419 — |9 Newcastle .. 955 
Gateshead „ 11 924 | 2 | 45 41,115 | + 1,872 | 1 + # || Portsmouth.. T 
SGrn'k—Pt.Glegw| » 11 550 | + 20/45 2626 4 1128| 0$ — & Salford 
: Potteries .. x „ ll| 1,699 | 4171 46 1.58» | + 5,209 | 263 | — 2 Southampton ate 
L South Staff. „ 11] di 17045 64,854 6, 601 213 | —3 | & Southend-on-Sea 
Swansea. is һо 1L | 467 | — 40 | 45 24,681 | + 972 — Sunderland. © 
Wolverhampton. „ 11 375 | + 445 17712) — 70 1 +8 Tyneside  .. es 
2 Yorks. Wcol Dist. et IT} 521 | 4134 | 45 26,00; + 8,894 6 | — d est Ham .. ° 
M Miscellaneous .. » 11 3,920 — Að |45 |168,95; — — — |B| Wolverhampton .. 
Burnley i ‚| 52522139 1.015 «4264 | — — — 103 |+2% || Cen. London Rly. .. 

Burton-on-Trent . ae „ IB] 7816 | — 14 | 824 | 11,784 = — |, | City & B. Lon. Rly. 
Cardiff zs „ 12 1,902 | + 87 | 39 | 67,560| + 1.664 14 Dublin—Lucan Rly. 
Chatham & District „ 11 496 | —, 7 | 46 | 97,298|+ wth | = G. N. and City ву. 

Cork m x »117 429 | «4.88 | 46 21,716 | — 9°69 | — L'pool Overh’d Rly, 
Dover T ea „ 19 164 | + 6' 46 10,180 | — 955 | 8 | — Mersey Railway .. 


- 
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SIX YEARS OF BRITISH AND AMERICAN 
ELECTRICAL EXPORT STATISTICS. 


By W. POLLARD DIGBY, F.8.8. 


Ir was the greatest of the apostles of Free Trade, Richard 
Cobden, himself, who once uuively remarked that “every 
man was apt to be Protectionitt at heart—so far as his own 
industry was concerued." In the fiscal controversy, which 
is still being carried ou with undiminished ardour, the great 
majority of the electors in the United Kingdom are apt to be 
swayed, поб by the broad principles of economic laws, nor 
by a general review of the whole situation, but by the 
purely sectional needs of their own industries. Sooner or 
later the Tariff Commission (the offshoot of the Tariff 
Reform League—tbe frank omission of the adjective is, 
perhaps, suggestive) will do for the electrical trades what it 
has done fur the iron trades, namely, issue a volume of 
anonymous evidence containing some juggled percentage 
Statistica. That is, of course, if the Commission continues 
to exist, and if the represeatative of the “ ruined electrical 
industry and his friends are sufficiently insistent in their 
demands. 

Pending the publication of such a report, the writer 
proposes to enumerate the exports of the United Kingdom 
and the United States, to certain trade zones, with a con- 
sideration of the tendencies therein exhibited. Не also 
proposes in a later issue to give the figures of the British 
import trade, and to show its relation to certain of the 
figures of the expansion of the internal electrical trade of 
Great Britain. 

In view of the great insistence which is placed—and 
placed erroneously by a large number of students of economic 
Btatistics—on export trade figures, we will first deal with 
these. A division of the world’s markets into trade zones, 
is, perhaps, the best procedure. The familiar statistical 
returns issued by the Board of ‘Trade give the broad classi- 
fication of British Colonies and Other Possessions,” and 
* Foreign Countries," sub-dividing these latter with a 
minuteness which is, at times, tedious. For the purpose of 
this review of the subject, the writer proposes to classify 
American and British exports into the British Colonies and 
other Poesessions among the following trade zones :— (1) 
British North America, (2) British East Indies, (3) British 
Africa, (4) British Australasia, (5) other British Posses- 
sions. The foreign trade is divided into a lesser number of 


groups, namely, (1) Europe (excluding Great Britain and 


Ireland, but including the Azores, Madeira, and the Canary 
Islands), (2) South America, (3) other foreign countries. 
So far as American exports are concerned, the United King- 
dom i8 treated ав а separate market, and vice versá. 

The comparison of the exports and imports of different 
articles in different countries is a matter of extreme diffi- 
culty, by reasou of the fact that the articles are clussed dif- 
ferently in various countries. The United Kingdom exports 
“ Electric Lighting Apparatus," ‘‘ Electrical Goods and 
Apparatus, Electrical Machinery," * Telegraphic Cables 
and Apparatus, and imports ** Electrical Goods and Appa- 
ratus," Electrical Machinery," and “ Telegraph Cables and 
Apparatus." The United States exports Electrical 
Machinery and Electric Apparatus, while ho importa of 
an electrical nature seem to be separately chronicled. Start- 
ing, therefore, with the exports from Great Britain and 
Ireland of Electrical Lighting Apparatus,” we have a 
classification which was regrouped iu the 1903 financial 
year; upto the end of 1902 * Electric Lighting Apparatus, 
or parts thereof (except steam engines) " apparently embraced 
all classes of electrical exports, The re-grouping provided 
* Electrical Goods and Apparatus (except Machinery and 
Telegraphic Appliances) and Electrical Machinery of 
all kiads.” | 

Duriug the six years under consideration, it will be noticed 
from the f.regciug tables that (1) the total exports to 
Foreign Countries fell steadily until 1901, then re- 
covered slightly; (2) that the chief fall was iu exp rtea to 
European countries, the recovery beginning in 1902; (8) 
that in the Board of Trade returns the trade to the United 
States is not regarded of sufficient, importance for separate 
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‘computation since 1898; and (4) that the trade to Other 


Foreign Countries" shows a healthy increase. 


TABLE I.—(A) 
| ! | | | | 
| South Other Total to Gross 
European United | 
Year. н Ameri f forei total to 
ear | countries. conntries: Btates. | Som ues: countries. | ali parte. 
1898 | «201,851 | £49,174 | £2,272 | £39,734 | £296,803 | £514,022 
1899 | 134,524 | 52,278 — 47,85 | 241,819 510 758 
1900 | 108,671 | 46,078 — | 592:6 Z 2,098 | 546,155 
1901 63,422 | 74,770 — | 70,98 | 180,371 | 552777 
1902 39,65 | 928,009 — | 119672, 194,576 | 617,532 
1903 | 6582.*| 53,314* | — | 97,954*| 217.093. 678,184* 
1 11:341 51,4527 | — | 99,1881! 161,8741! 437 196+ 
(B) 
| British British British British | Other. Total to 
Year. North | Eam | Africa, Austra- | British . British 
| America. | Indies. lasia. ‘po: sessions possessions 
E ME NEN ue bie ME 
1898 | £1,109 | £56,476 | £112,879 £69 712 | £14,495 247,829 
1899 1,597 | 61,387 | 100,087. 86,816 | 19,052 | 266,939 
1900 3167 | 72,139 | 78,440 146,320 24,011 324057 
1901 2,338 | 93,201, 120,160 , 153,087 ` 18,710 | 372,506 
1902 . 1734 | 114,094 | 162,506 ' 192,030 , 18,692 | 422,956 
1909. { 3.948 | 105,408 | 215,411 117,000 | 99424 | 461,091 
1 9,2941 | 108,739 | 73,579 | 57895, 25,806 | 276,312 


* Electrical goods and eppere ue. 
+ Electrical machinery of all kinds, previously included '' Machinery not 


steam engines. 


The total volume of the trade to British Colonies and 
possessions shows a steady and continuous increase. Con- 
sidering tbe different trade zones in this section, it is 
apparent (1) that the trade to British North America ів 


- almost infinitesimal ; (2) that the exports to the British 


East Indies are of a very healthy character; (3) that, thanks 
to the cessation of the war, there was a boom in tl. e exports 
to British Africa; and (4) that the trade to British Aus- 
tralusia has not been well maintained since 1901. The 
trade to Colonies and Possessions not teparately enumerated 
does not call for comment. 

The other export from the British Isles of prime impor- 
tance to electrical engineers is that of telegraphic cables and 
apparatus. | 


TABLE II. (A).— Electrical Exports (Telegrophic) of British 
Manufacture according to Trade Zunes. 


| 
Total to | 


South Other Gross 
, | European | Ameri United | foreign | forei total to 
Year.) countries. countries: Btates. осше соот jes. | all parts. 
777 dA оро We eee 
189s | 131 369 54,0.6 15 785 97 515 299,449 ; 985,243 
1899 | 93,164 43,522 50,057 — 557,045 | 1,406,734 
1900 608,105 6 55,009 519,175 — 2,282 459 2 801,401 
1901 763,639 64,098 33,048 — 1,068,759 | 3,147,895 
1902 | 59, 227 | 131356 | 388,222 — 1,028 75! | 2,838,641 
1903) 75412 | 109,403 | 74,254 — | 1,342,183 | 1,808,465 
(B.) 
Briti British г British Cth Total t 
Year. North East e даа | Biitish British 


America. | Indies. | lasin, {Possessions Possessions 

B Es C £ | т | „у. 
1598! 97,725 | 202,649, 107,9 88000 | 83 911 655,794 
1899 | 90,425 | 86,707 55b 989 81,916 | 24652 | 849,689 
1900 | 250,420 | 115.898 46,679 91,411 14 534 519 912 
1901 | 805,074 | 144,228 1, 379,731 | 417,651 | 51642 | 2,079,226 
1902 | 832,735 | 79,345 | 230,878 | 633,795 | 33,642 1.809 850 
130,304 | 25,847 466 282 


1903 6,572 | 174,522 129,037 


| 


The preceding t4b'ea show a trade which, even groupe d 
among certain trade zones, is of so wildly fluctuating a 
character that its delincation in the form of a curve repre- 
seating the trade iu each trade zone would be futile. Taking 
іп this case merely the two broad groupings of exports to 
* foreign countries, and to Cole nial ard other British 
possessions," it may be of passing interest to note the yearly 
variations. In 1898 the Colonial market was over double 
the volume of the foreign, and about 55 per сеш, greater 
than the foreign trade in 1899. In 1900, however, the 
foreign trade was nearly four times that of the Colonial. In 
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1901 the Colonial trade was twice as much, and in 1902 
was 78 per cent. greater than the foreign trade. The 
positions were again reversed in 1908, when the foreign 
trade was three times greater than the Colonial. The best 
computation is, perhaps, that of adding the aggregate trade 
to each of these broad divisions for both the telegraphic and 
non-telegraphic exports. 
PERIOD, SIX YgAns Enpina 1903. 
Value of British electrical exports, non-telegraphio, 


to foreign countries ... E 2 ге, .. £1,484,524 
Value of British electrical exports, non-telegraphic, 

to British possessiona i n Е .. &9,370,690 
Value of British electrical exports, telegraphic, to 

foreign countries s xe visa .. £6,568 686 
Value of British electrical exports, telegraphic, to 

British possessions ... к 85 m ..  £2,910,823 


If electrical engineering manufacturers are to consider 
the fiscal questions connected with preferential tariffs with 
the Oolonies from the purely sectional view of their own 
works output, ignoring all questions of food prices, even 
then the evidence is not unanimous. The dynamo, arc 
lamp, switch, motor and fittings manufacturers, judging on 
the evidence of the exports of their own articles, will вее а 
Colonial market 60 per cent. greater than that to foreign 


£3,500,000 
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£2,800,000 

£2,000,000 
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21,000,000 
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Year 1098 1899 


1900 


1901 1902 


ELECTRICAL EXPORTS FROM THE UNITED KINGDOM, 
Electric lighting apparatus (1898 to 1903 inclusive), and Electrical goods and 
apparatus in 1909 : 
To British Colonial and other possessions .. 
To other Foreign Countries .. —X—X— To all destinations .. 
Telegraph cables and apparatus: 


To British Colonial and otber Possessions .. ....... 
To other Foreign Countries ——o—— To all destinations 


Exports of elestrical machinery in 1903 only : 
T ` X 


M emu 


To British Possessions  .. . * 


To Foreign Countries 


Curva I. 


countries, and might be expected to look with favour 
on a sor of Zollverein. On the other hand, the 
exporters of telegraph cubles and instruments who, in 
the last six years bave sent to foreign countries exports, of 
more than twice the value of the exports sent to the 
Colonies, would not be inclined to place so great a value on 
a system of Colonial preferences which would involve food 
taxes and a jeopardising of their greater foreign markets. 

The yearly fluctuations in the British electrical exports 
are shown diagrammatically in бо. 1. It may be contrasted 
with fig. 2, which gives the entire exports of electrical 
machinery from the United States to two main directions, 
namely, to the United Kingdom and to British Posses-icns, 
as well as the total trade. 


Table III. gives in further detail the distribut from 
the United States to the various trade zones. will be 
noticed that the United Kingdom takes nearly о half and 


the British North American nearly oue-fourth of the exports 
in 1903. 

Figs. 3 and 4 respectively contrast the British and 
American exports which are nearest alike to the different 


trade zones, Of fig.3 it may be noted that both Great 
Britain and the States are ceasing to supply the various 
European countries with electric lighting apparatus or elec- 


TABLE III.—Un:ted States, America, Electrical Exports, 
Electrical Machinery. 


In dollars. 
| | 
l| United Rest ot British | British | British British 
Year. Kingdom. Europe. 3 11 ба A sten sls 
"PE CMM IW А: p 
А | 
1898 380,354 | 755,825 178,160 ' 19 865 40,459 83,971 
1899 864,678 | 799,587 262,083, 13.929 139,855 | 58,374 
1900 , 1,568,653 | 553,235 790,318 | 29,050 46,163 | 187,459 
1901 | 2,760,733 501, 825 807.419 817,081 | 18,395, 169.539 
1902 2,573,495 | 255,659 | 1,147,632 208,039 68,594 563,272 
1903 2, 256.062 334,019 1,240,900 25 622 122,434 200.469 
| 
| Other Other South Total to British | Entire e 
Year. British Foreign Amore Colonies and | of electrical 
Possessions.| Possessions, °| Possessions. machinery. 
1898 3,011 420, 294 69,645 325,446 2,052,564 
1899 55.387 499,478 42,739 529,628 2,786,110 
1900 96,344 1,004 432 65,343 1,149,329 4.840.992 
1901 39,772 1,111,111 82,640 1,352,406 5,812,715 
1902 11,675 588,264 13,126 1,993,212 5,379,746. 
1902 | 71,428 1,456,454 81,971 1,660 953 5,779,459 


trical machinery. Despite a greater distance to ba traveraed, 
Great Britain has always sent, and still sends, a greater 
value to the numerous South American Republics than does 
the United States. The curves for Other Foreign 
Countries” show that the British manufacturer has sought 
and secured other marketa, but also show that the American 
manufacturer has, in the countries not embraced in the 


$7,000,000 
$6,000,000 
$5,000,000 
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$2,000,000 


$1,000,000 


Year 1598 1899 1900 1901 1902 1903 
ELECTRICAL EXPORTS FROM THE UNITED STATES, 
Electrical machinery : 
To all destinations "pn To the United Kingd .m 9 
o British Possessions . „r. 
Instruments and apparatus for scientifico purposes 
е Oa 


To all destinations —— 


"ES To the United Kingdom 
То British Possessions - Vs —X—X- 


CURVE II. 


geographical trade zones of our catalogue, a trade larger 
than that of his British rival. Fig. 4 shows the distribu- 
tion among the four chief Colonial groups. In regard to 
British North America, one has here a trade belonging 
absolutely to the United States. In the British East Indies 
the English trader has been supreme ; the American trade 
was negligible prior to 1901 (the year of the erection of 8 
large power piant in Southern India). There wasa decrease 
to 1902, and a further one for 1908. The trade to British 
Africa is very largely British. In the recovery of the 
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! 
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market subsequent to the war, it seems that the lion has ап 
appropriate share of the trade. The Australasian trade is 
less satisfactory. British exports have fallen since 1901, 
and 1902 proved for the American exporter a year in which 
he nearly equalled his rival. 


Value of Exports 
lor Curves 


1—58 
£100,000 $1,009,000 


Value for 
Curve 6 


$1,690,000 £109,009 0808.009 


$1,409,800|£140,090 | 5708,00 
$1,200,000/2120,000 19600,00 
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$1,000,009/8160,000 | 600,000 


63000001 £00,000 | $400,000 
$009,090] £60,800 | $360,000 


$490,000] £48,060 (8260,000 


$300,060; £20,800] $100,000 


vear 1898 1899 1900 1901 1902 1903 


ELECTRICAL Exports TO FoREIGN COUNTRIES. 
British exports of electric lighting apparatus and electrical goods and 
| Apparatus: 


To European Countries. X- - -X-- To South American Countries .. xxxxx 
To other Foreign Countries 55 Í 


American exports of electrical machinery : 


To European Countries © --„ ToSouth American Countries 00000 
To other Foreign Countries (excluding Great Britain) .. —0—- 
Совув III. 


TABLE IV.—Unitep States ÉLROTBICAL Exports. 


Instruments and Apparatus for Scientific Purposes, including 
Telegraph, Telephone and other Electric. 


Value in dollars. 


| Rest of British British ritish British 

Year. Kingdom, meron. 1 Africa. ана Е та 
1893 538,293 648,876 | 305,016 | 90.333 57,907 | 33,032 
1899 950,426 | 1,110,994 | 429734 | 55,986! 177,524 | 54,762 
1900 | 1,145,764 2,246,716 281,162 | 93,447 | 535.057 | 86,777 
1901 2,105,611 1,735,152 205,829 | 268,661 | 463,701 | 406,639 
1902 825.755 416,039 | 451,477 |131,665| 432,960 | 62,814 
92,913 | 49,885 


1903 1,070,153 394,592 | 466,921 [md 
| | 


Total to British | Gross total to 


| Other Other South 0 
Year. British foreign America. Colonies and whole of the 

possessions.) countries. possessions. world. 
1898 | 45,091 734,146 | 317,809 531,879 | 2,770,803+ 
1899 | 73,836 | 1,064,904 470,914 791,842 | 4,399,180] 
1900 | 65,675 11,929,678 | 652,490 1,062,118 6. 436,766 
1901 | 37,222 1, 372,838 771,578 1.376.052 7,361,281 
1902 70,182 933,308 | 391,470 1,065,187 | 3,631,759* 
1903 | 93,928 | 913,289 | 479,414 | 1,919,906 4.206.759 · 


7 


-* Includes only telegraph, telephoue and eleetrical appliances. The gross 
total of other a tus was $1,757,717 in 1902, and $2,9 1 in 1908. 
+ Includes scientific apparatus of all sorte. 


There is yet another American export which ia of interest 
to the British mannfacturer, namely, that of Instruments 
and Apparatus for Scientific Purposes, including telegraph, 
telephone, and other electric.” Among the many classifica- 
tions of British exports there are none that can be directly 
contrasted in the same manner as that with which the British 


exports of ‘Electric Lighting Apparatus and the American 
exports of “Electrical Machinery” have been compared. 
Table IV., which is given below, is partially illustrated in 
fig. 2. 

Dua comparison may be made in regard to the British 
exports, and that is the relation which they have borne to 
the aggregate capital (ordinary, preferential, and debenture) 
of the manufacturing electrical undertakings. 


TABLE V. 
A rouen Шол 
t oal e 
Year. capital: x end M electrioal per £1 
of year. Jes exporte. aggregate 

capital. 
1898 £10 535,937 £2,016,507 £1,472,915 £13°98 
1899 16,799,152 6,263,225 1,917,492 11°41 
1900 21,708,180 4,909,028 3,347,556 15 42 
1901 25,990 6С6 4,282,426 3,700,672 14:23 
1902 29,852,575 3,861,969 3,456,173 11:57 
5,915,425 2,923,815 7 98 


1903 | 35,768,090 | 


The foregoing table, studied in conjunction with fig. 5, 
clearly shows that the great increase in capital which has 
taken place during the last six years has not been occasioned 
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£40,006 | $290,008 


Exports To BRITISH COLONIAL AND OTHER PoOSSER3IONS. 


Exports from the United States of electrical machinery : 
To British North America zi NA To British East Indies El 
To British Africa ДЕ 5 CN To British Australasia А 
Ехрогів from the United Kingdom of electric lighting apparatus and electrical 
goods and apparatus: 


To British North America са МА To British East Indies ЕІ 
To British Africa .. € Vs CN To British Australasia .. A 
Cusvs IV. 


by reason of a growing export trade. When it is remem- 
bered that each of these exports has occasioned the purchase 
of raw material and laboui, and includes profit, and carriage 
to the port of shipments, it becomes at once apparent that 
the profit from the export trade, important though it bs to 
some sections of the electrical industry, is at present of little 
importance to electrical manufacturera as a whole. 
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It is certainly capable of improvement. But if British 
manufacturers had sent the $1,660,953 worth of electrical 
machinery and $1.349,306 worth of sciertific apparatus 
exported from the United States in 1903 to British colonies 
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RELATION BETWEEN CAPITAL INVESTED IN ELECTRICAL MANUFACTURING UNDER- 
TAKINGS AND ELECTRICAL FxroRTS8 FROM THE UNITED KINGDOM. 


Aggregate capital s v ———— Exports. 
Ratio of ex ports to capital es — 0 — 


== 


Curve V. t 


and possessions, the combined value only would bave served 
to raise the aggregate exports by £602,052. Expressed in 
it& ratio per £100 of menufacturer's capital, it would 
amount to 1°67 per cent., or 33s. 

The matter of electrical imports will be treated in a later 
issue, and their proportion to capital invested, and the 
various indices of electrical activity shown. 
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LATEST IMPROVEMENTS IN CARBON- 
MAKING. 


By EUGENE ORNSTEIN. 
After a lecture of Prof. T. Zaliner, 


Tum object of this article is to dercribe the various improvements 
which bave recently been made in the industry of artificial carbons. 
The steadily increasing use of carbons in the electrical industry 
explains the fact that the number of firms making them grows 
from year to year. There are about 30 carbon fectories in Europe 
between which competition is to the benefit of the general public, 
but to their own disadvantage. 

The Americans—mcre practical than their European confréres— 
bave united allitheiri80, factories; into an important trust; in con- 
sequ: nce of this combination they can easily dictate prices, 


especially as they are protected by high duties. A few figures are 


sufficienti ito | show:;the’simportance of the carbon industry; 
about 10,000 persons are employed, and a capital of at least five 
million pounds] is, invested in it. The annual turnover of this 
industry amounts at least to this figure. 

We willffürst;/ofrall consider the manufacture of electrodes for 
electro-chemical; works. B Tbe crisis from which the carbide industry 
^as suffered during the last few years has obliged the carbide 
factories ifo exercise the l. ut mast economy. - As one of their largest 
expen:es is due to the consumption of the carbon electrodes, they 
naturally: did, their best to obtain these as: cheaply as possible. 
That they havetsucceeded in this, is show. by the fact that in five 
years the price bas been lowerediby 50 per cent. 

The factories for the production of electrodes have been obliged, 
e wing ito; ite "cost, to abandon: the! use cfiretort carbon, and to 
learn the treatment of anthracite, this зат material being con- 
siderably cheaper than retort carbon. The final product has not, 
however, suffered at all by this change. 

The best proof of:tbis"is that the ianthracite electrodes—as pro- 
duced to-day by first-class manufacturers—bave a loager life than 
those made three years ago from retort carbon. Whereas at the 
beginning of tbe carbide indus'ry,'10—15,kg. of electrodes were 
neceseary in order to obtain 100 kg. of carbide, this bas now been 
reduced to 6—10 kg., ^od several factories are said to use even 
much less than this (3 kg.). 


The impurities in antbracite (which contains at least 3—5 per 
cent. of ash) prevent its employment in the manufacture of 
aluminium; the electrodes wbich are used in this industry are 
made from petroleum-coke, which can be obtained with only 0:1 per 
cent of residue. 

Wood charcoal cannot yet bo employed for this manufacture ; 
electrodes made from this material, which is both cheap and free 
from ash, have а very much higher electric resistance than those 
made from other varieties of carbon. They consequently consume 
too much power, which puts them out of court. 

In 1891, W. Luzi b:gan to publish hie researches which were 
destined to reveal the nature of carbon (Berichte Ch. G., 1891, p. 
4085 ; 1892, p. 1378 ; 1893, p. 830). 

He showed that it was possible by the action of heat, to convert 
amorphous carb-n in the midst of silicates having no chemical 
influence ou the carbon, into crystals of graphite. 

He obtained a deposit of carbon with a metallic silvery white 
appearance by exposing a surface of porcelain, at а tempsra- 
ture of 1,700 —1,800? О., to a smoky flame. He came to the con- 
clusion that there were reasons to expect the diecovery of a large 
number of modifications of carbon, and that it would be possible 
to effect the transformation of these different varieties into one 
another. 

Since this time the study of the change of amorphous carbon 
into crystalline graphite has progres:ed considerably, thanks chiefly 


ta the help of electricity. Га 1893 Girard and Street patented 


(D.R.P. 78,926) the transformation of amorphous carbon into 
graphite, by means of the voltaic arc. The Le Carbone” Co. 
utilises this process in its factories in Savoy aod Germany. This 
company chiefly produces dynamo brushes which are characterised 
by their homogeneity and their specific resistance, which is cou- 
siderably lower than that of ordinary carbons, and which enables 
them to be used with a current density of 15—20 amperes per 
sq cm of bearing surface; in addition, the friction is very small, 
and consequently the wear of the commatator is slight These 
qualities justify their very extensive use in spite of their high price. 
For tramcars, where this expense is particularly important, the use 
of brushes of amorphous carb: n is more economical. 

The American Patent No. 568,323 (September 29th, 1896) grauted 
to Acheson, marks a very important advabce in the manufacture of 
clectro-chemical products. Acheson's claim seems to start from 
the fact that carbon ie transformod into graphite, by heating it in 
the presence of substances which form carbides, the decomposition 
of which furnishes graphite. 

Two years before the date of Acheson'r pater tf, Prof. Bor. :here, 
in Aachen, also published in the ZElectrochemische Zeitschrift the 
idea of this conversion hy the addition „f mat rials capable of 
formiog carbides. We need not refer to the contsst between 
Acheson and Borchers, which is well known to all. 

Acheson heats the articles, which are fo med from amorphous 
graphite mixed with a little oxide of iron, &c , in an electric furnace 
with a very large electric current; tbe articles are moulded to their 
final shape before the graphitisation. 

The International Acheson Graphite Co., which utilises power 
from the Niagara Falle, produces an important amount of artificial 
graphite and of graphitised electrodes. RE 

These electrodes are characterised by their conductivity, which is 
four times as great as that of tho:e made of amorphous carbon, by 
tbe ease with which they can be worked—they can be cut with & 
koife—and, above all, by their incomparably higher resistance to 
the action of chemicals. This explains their continuously increasing 
use ia electrolysis. 

Their very high price altogether excludes them from use in the 
manufacture of calcium carbide, and, moreover, the Acheson Co. doce 
not manufacture electrodes of large size. 

According to the reports of the United States Geological Осе, 
the Acheson Co. preduced— 


In 1897 7 81,000 kilos 
In 1900 ..  .. 430,000 „ 
and in 1901 1, 200,000 „ 


of artificial graphite and grapbitised articles; the production bas 
increased appreciably since 1901. (See E. Deuath, Le Graphite. 
Leipsig. 1904.) 

We have no knowledge of progress іп the manufacture of carbons 
for battery services. It must be remembered that the consumers 
are asking more and more for unbaked carbon agglomerates. А 
large part of the oxygen of tbe manganese dioxide is, in fact, driven 
off in the furnace. We have found that the quantity of carbon, in 
the carbons employed for this purpose, is without effect ou the 
voltage of the batteries. Nstural graphites from Bobemia, con- 
taining 60—70 per cent. O., give the same results as those from 
Ceylon with 85—90 per cent. C. The life of the agglomerates 
depends on the percentage of Mn O, in the oxide used. This brauch 
ot опг industry gains but little ground. The modern telephone 
exchanges are abandoning the use of batteries, aud even in 
small towns, electricity can be obtained by doctors in a more 
conveniert manner (see Prof. Zallner, Centralblatt Arcumw- 
latorenkunde, 1903, pp. 87, 88; C. F. Burgess, Electricol World, 1902, 

. 156). 
t pe Brushes.—The relative advantages and disadvantages of 
copper and carbon brushes have often bsen the subject of study by 
electricians. Latterly the attempt bas been made to make brushes 
of а combination of these two materials 

Dr. Seiffert surrounds a metallic network of copper with carbon. 
M. P. Germain does the same. M. Loewenthal coats carbon 
particles with copper (electrolytically or otherwise), and compresses 
these strongly, so that the grains form a compact mass without the 
use of any binding material, accordiag t» his claims. 
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Ringsdorff, at Essen, compresses a mixture of powdered copper 
carbon (graphite) and tar at a pressure of 500 kilos, in moulds 
which are completely closed, and then bakes them at a very high 
temperatare. One such brush, which gave satisfactory reaults in 
practical work, was composed of 67 per cent of Cu and 33 per cent. 
of C (see Dr. Streintz, Leitvermózen von gepressten Padern, 
“Conductivity of Compressed Powders,” Dr. Ing. Max Kahn, 
Uehergangswiderstand von Kohlenbürsten. 

Flame Carbons.— Casselmann was the first to study the effect of 
different salts on the voltaic arc. In 1848 (Poggendorf’s Annalen) 
bo had already compar d the intensity of the light obtained from 
ordinary carbone, and from carbons saturated with solutions of the 
salts of barium, stronthium, &c. He came t» the conclusion that 
with the same amount of power, twice ав much light was obtained 
by the use of tt ese salte. 

Carré (Comptes Rendus, 1877, p. 346) advises the incorporation 
with the carbons intended for use in arcs, of metals in the form of 
salts, or oxides, fo vary the intensity and the colour of the light. 
He states that the arc, with carbons prepared thus, has twice the 
usui] length, and that the candle-power is increased in the ratio 
‚9011—15. - 

Niewerth, at Berlin, patented in 1894 carbons which were pro- 
vided with two or more channels filled with substances to steady 
the light, or to increase its intensity, or to colour the light. 

In spite of these discoveries, the incorporation of mineral bodies 
with the carbons has been avoided, becau:e it tends to upset the 
steadiness of the arc, which was only cbtained after much trouble 
by means of tbe соге (a mixture of carbon and potassium silicate), 
which was first proposed by Jsblocbkoff, patented to Casselmann, 


and used industrially for the first time by Siemens Bros., Charlot- 


tenburg, 1879. 


It is evident that every percentage of material other than carbon 


reduces in proportion the time during which the electrodes burn, 
which is always a disadvantage. In addition, it is extremely 
difficult fo obtain an absolutely homogeneous mixture of much 
carbon and little salts, even by using the most perfect mixing 
machines and greatly prolonging the time of mixing—and this 
results in an unsteady light of variable colour. Saturating the 
carbons with aolutions of salts gave the same negative result, and 
dipping them into the fused :alts was equally unsatisfactory. 
Homogeneity, which ів absolutely indispeneable, was never obtained. 
Also there was no want of another colour, as one was very well 
satisfied to have side by side the yellow light of the incandescent 
lamps, and the white light of the arcs. 

At the last Paris Exhibition the 50,000 candles of the Bremer 
arcs on the Eiffel Tower attracted universal attention. The general 
public saw for the firet time an arc lamp giving a light. golden- 
yellow in colour, of an unusual brilliancy and intep+ity. This date 
marks the beginning of illumination by means of fla»:e arcs. 

The most important of the very Jarge numter of patents taken 
out by Bremer and his company аге B. S.. D. G. 259,571, D. R. P. 
66,094, 69,271, 75,520, &c., the whole forming an important series. 
Tbe fundamental idea of the invention lies in the incorporation 
with the carbons of at Jeast 4 per cent. of fluor in form of the 
different fluor salts. Prof. Wedding, of tbe Berlin Technical 
School, published in the Elektrotechnische Zeitschrift for July, 

1900 and 1902, р. 702, the results which he had obtained with these 
electrodes. | 


He showed that the Bremer lamp, with continuous current gave 


with Bremer carbons tbree times as much light as ordinary lamps 
aud ordinary carbons. His result with alternating currents was 
not во good; nevertheless, he obtained with Bremer lamps and 
Bremer carbons double the light hither'o obtained with ordinary 
lamps and carbons for the same amount of power. 

But this undeniably great advantage was accompanied by several 
drawbacks. The light was unsteady ; only carbons of small diameter 
could Ъз used, and, in consequence, they quickly burnt away. Ву 
the idecomposition of the air, nitrous bodies were formed which 
destroyed the metallic parts of the earliest lamps, and the scoria 
formed prevented the regular action of the lamp, which often 
altogether refused to work. 

With quite remarkable energy, the Bremer Co. bas done its beet 
to remedy all these defects; it has, at апу rate, partly succeeded. In 
any case, both industry and science owe it much for the recognition 
of the indications given. The popularity of this new coloured liebt 
of great intensity on the one band, and the disadvantages detailed 
above on the other, have given an impetus to a series of researches. 
The results obtained with the Bremer carbons have been achicved, 
whilst at the same time the greater number of the disadvantages 
mentioned have been avoided. 

J. F. Sanders (U. St. P. 649,551) incorporates with tbe carbons, 
oxides, or phosphates of Cu or Mg, and makes the cores of carbon 
and soluble alkaline phosphste. He coats the carbons thus pre- 
pared with a double coating of magnesium. This process bas not 
been taken up іо practice. 

The patents of MacMaruss U. . P. 504,815 (carbon with iron, 
core with lime), of Roberts, U. B. P. 562,030 (core of carbon and 
potassium chromate) have had no success at all. 

The process of E. Sander (D. R. P. 137,576) is of more importance. 
He fuses the oxides of the alkeline earths, or of the rare earths 
(MgO, Mn,O,, ThO,. ZrO;) with the oxides or salts of the iron group, 
either in tbe electric furnace, or in other faraaces capable of giving 
a temperature high enough for the fusion of these oxides, The pro- 
ducts of this fusion are incorporated in the carbons, and used in the 
cores. Electrodes thus made, give а fine flame of a goldeu yellow 
colour ; the scoria slag which are formed constitute a serious obstacle 
to their general use. 

A. Edelmann, Oharlottenbnrg, recommeuds the incorporation of 
boron-sodium-calo (the mineral tica) ата of soda lime with the 
. carbons, Which exercises a favourable influence on the formation of 


scoria. We do not know that the с mmercial manufacture of these 
carbons has attained to апу importance. 

The carbon factory at Liéze has acquired Hopfeld's patents 
Hopfeld recommends the incorporation of carbides. The hygco- 
scopic nature and the quantity of impurity, due to the industrial 
carbide, characterise these electrodes. Also they must be coppered, 
which is a very great disadvantage. | 

Itis obvious that all these patonts have one common starting 
point, namely, the addition of a bod y with a very high b»iling point, 
so that no vapour is disengaged or flame formed but at the tempera- 
ture of the arc itself. 

The establishment of this fact is enough to determine the number 

of bodics to choose from, and of possible patents. 
‚ To manufacturers of electric light carbons, it was evident that the 
effect of the Bremer carbons might be obtained by simply adding to 
the core, the ingredients incorporated by tha: invention in the 
carbons themselves. The lab ratories of the carbon fa:toriea 
studied this question ab ut 1900, and a short time after they were 
all ready, practically at the same time, to sell flame ” carbons 
by which the same candle-power aad the same colours. &., 
could be obtained fur the same amount of energy is reqaired by 
tbe Bremer process. As much less salt is employed, the light is more 
stable, the time of burning is longer, and the carbons are less 
expensive. 

The cores of the ordinary carbons in use at the present time 
contain :— 8 

10—15 per cent. of potassium silicate ; 
' 90—85 per cent. of carbon (either soot or broken-up electrodes, 
or a combination of these two). | 

For carbons for flame arcs, a part (about one-half) of the 
carbon of the core only is replaced by fluorides or the oxides of the 
rare earths. | . 

The analysis of these cores is as follows :— 


— —1n.ñ.— .— — —— E — ee D 


— | Yellow | ror w hike | Whi'ish-blue 
| light. | light. light. 
Carbon 4450 95 | 44% | 48% 
P.tasium silicate... | 86—64% ^: 71% 94% 
Salts eee CaF, 16:5— 47:8 | BaF, 47 % CaO; 441 96 
Impurities ... ө | 09—0:8 96 | 0:8 % — 


| і 


The construction of the flan e arc lamps bas been modified іп many 
ways; the electrodes are fixed horizontally or inclined to one 
another at ап angle of 5—50°. The old idea of Jehl-Hardtmuth, of 
using reflectors to retain the heat and prolong the life of the carbons 
has been adopted again. 

The section of the carbons has been varied, every possible form 
having been studied, and sometimes patented. 

The number and position of the channela for the core bas been 
varied. Practice has shown that the form which has been in use 
generally, is the best. 

Thee researches have not produced any improvements. 

The laboratories of Schiff & Co., have attaired the following 
results regarding the colouration of the arc by different salts :— 

(a) Colouratioa of the flame of the arc by the following elements 
added as powders:— | 

Mg: red violet, unsteady light, changing colour; 
Al: dull grees, without brilliancy ; 

Z1: white; 

Cu: dull blue ; у 

Fe: violet tending to red ; 

Si: violet tending to red. 


Toe arc was a little smaller than that with ordinary carbons. 
(b) The oxides generally give the same colour as the elementa :— 


BaO: bluish 

RrO: rose; 

CaO: red; 

FeO: violet; 
MnO: greenish ; 
L30,: pure white; 
D.O: pure violet; 
TiO,: blue-violet ; 
ThO,: reddish ; 
СеОз: white-blue. 


It is noteworthy thit the suboxides give a more intense colour 
than the oxides: FeO gives a richer violet than Fe;0; and MnO a 
richer green than MnO.. 

The arc with all these oxides bat little surpasies the ordinary 
arc. Oerium oxide alone, gives a large flame like the Bremer 
carbons. 

(с) The chlorides, bromides, iodides, nitrates, citrates, &, almost 
always give the same colour as the fluorides which alone have 
attained an industrial application on a large scale. The other 
salts decompose the potassium silicate. Many attempts have been 
made to use concentrated solutions of sugar, or of magnesium oxy- 
chloride, or even of zinc chloride, as a binding material, but always 
with negative resulte 

Fluorides which are insoluble in water, are without action on 
potassium silicate. At the same time it is necessary to ba sure that 
the materials used contain neither traces of free fluoride nor hydro- 
fl 10ric acid. 

The colours obtained with the fluorides are: — 

MaF: dull yellow without brilliancy, small flame; 

Kf: violet, otherwise like NaF; 


886 


THE ELECTRICAL REVIEW. [VoL 55. Мо. 1,409, Novmenma 25, 1904. 


LiF: rose, less powerful than BrF;; 

CeF,: a white-tinted blue, very brilliant, colour and appearance 
exactly similar to that of CeO;; 

CaF,: yellow, the light is in every respect the same in effect ав 
with Bremer carbons, 
purity of the Ca Fa. 


Ba Fa: dirty white, from time to time bluish, difficulty to obtain | 


a ateady flame. 

Sr Fa: rose; 

Ou Fa: violet, no brillancy ; 

Cd Fa: yellowisb, dull; 

BbF,: yellow, dull; 

Fi Fs: clear yellow, dull; 

ОР: white, no intensity; 

M,F: white, dull green; 

Ti F.: greyish yellow, dull. 

A white light cannot be obtained by combining With the core two 
or more salts, the mixtures do not give the complementary colours; 
sometimes the colour of one component is seen, sometimes that of 
the other. On account of this the patents taken out to cover the 
idea of the complementary colours have not been practically 
applied. 

As yet no one has succeeded in preparing a core to give a 
“ flame” атс of a pure white, and of great intensity, as has been 
done with the yellow arc. The Allgemeine Electricitits Gesell- 


schaft has endeavoured to patent the simultaneous use of two elec- 


trodes each giving a different tint, and claims that in this way the 
colour of the flame arc can be determined; the pbenomenon of 
changing colours mentioned above is, however, produced also under 
theee conditions. 

Experiments with the rare earths (Nernst lamps) have not given 
the hoped-for results. 

U.S. Patent 421,469 recommends the use of minerals with high 
melting points, cerite, sircone, &c. 

Siemens & Halske (D.R.P. 144,463) propose to use nitrides of the 
rare elements, because these salts contain the highest proportions 
of the metals, are very resistant to the action of high temperatures, 
and do not form too much scoria. 

То this branch of the sabject the number of bodies that can be 
employed, and the number of patents that can be taken out, ате both 
infinite; the boiling point alone is of importance, as we have pointed 
out. above. | 

A certain number of patents cover the addition of bodies yielding 
oxygen, because they start with the idea that the intensity of the 
light of the arc increases with the temperature. 

Conradty recommends tte use of KCrO,, ВаО,, Na;0, Strauss 
(Vienna) passes compressed oxygen from a reservoir through the 
channel in the cored carbone, or adds peroxide of manganese, or 
else incorporates metallic aluminium. 

Experiments bave shown that though the intensity of the light 
can thus be increased, the consumption of the electrodes becomes so 
great that industrial application is impossible. The future will 
show whether it is poesible to adapt these carbons for naval eervice 
searchlights, for naval projectors, theatres, &. 

It is a known fact that each electric discharge in the air is 
followed by the formation of ozone; the ozone combines with the 
atmospheric nitrogen and various nitrons compounds are obtained. 
The industria] application of this phenomenon is in progress in the 
establishment of Bradley & Lovegay, at Niagara, where 1 kg. of 
nitric acid is produced per hour by 15 н.р. 

The same reaction takes plsce on a small scale in the globe of 
every arc lamp, and the quantity of the product increases with the 
length of the arc. It is therefore considerable in Bremer lamps, 
„flame arc lamps, and projectors. It has been proved by Prof. 
Wedding that the fluorides in these electrodes are in no way decom- 
posed, aod that there is no trace of free fluorine, a gas very 
voluminous in tbe air of the globes of arc lamps working with 
carbons containing flaorine. | 

It bas besides been often proved (see Eclairage Electrique, 1903, 
p. 506; Bradley, Electrical World and Engineer, 1902, p. 159) 
that the exact weight of fluoride added to the carbons can be 
recovered from the bottom of the globes and the reflectors after 
combustion. The pbantom cf poisonous gas exists only in the 
ignorance of this fact. | 

All fl:me carbons and Bremer carbons form nitrous products. 
These attack the metallic parts of the Jamps Siemens Bros. have 
suggested to neutralise these nitrous vs pours witb alkalies (of 
ammonia aud its salts) D.R.P. 137,507, 138,018, 138,019. 

Anything pew gets exaggerated. There are in use to-day many 
tbousands of flame arc lamps without any precautions against these 
nitrous bodies. Even in rooms or small shops, &c., flame lamps are 
nowadays used without injury to the public. Badly- constructed 
lamps soon get destroyed. 

Small current arc lamps Бате been made to compete with Nernst 
lampe, and now arc lamps with 2 or even with 1 ampere are in 
common use. The manufacture of electrodes of small dimensions 
(4:5, 5˙8 and 6 mm.) requires special machinery, but it has not 
given rise to any progress in the manufacture of the carbons them- 
selves. 

The known fact that metals and their oxides can be used as elec- 
trodes has naturally been pushed to the farthest extremity. The 
General Electric Co., of Bchenectady, has patented :— 

1. Electrodes for arc lamps containing iron or titaninm ; 

2. Electrodes for arc lamps composed of 65 per cent. titanium 
and 35 per cent. at least of iron. 

The chief chemist of this company, Dr. Steinmetz, has published 
the results of bis work in the Electrical World and Enginzer, 1904, 
р. 974. He makes these electrodes by compressing finely divided 
ma&anetite into iron tubas which he hrazas in the arc. He adds 


The precise shade depends on the 


certain salts to steady the arc, and titanium to increase the candle- 
wer. 

P Haerden (El. Anzeiger, 1904, p. 665) olaims that the time of 

buraipg of these electrodes is mach greater than that of carbon, 

and that the light has а pure white colour. He states that а cer- 

tain number of these electrodes are in use in some towns in the 

United Rtatea. The negative is a copper disk. 

The Deutsche Patent Industrie, Ltd., burns mercury long-life 
arc lamps. Ordinary carbon electrodes burn in exbausted glass 
tubes The lower carbon (the negative one) is surrounded with 
mercury. The advantages of the rays of the carbon electrodes aad 
of their barning ia a vapour of mercury are thus combined. The 
rate of consumption is said to be only 0°2 mm. per hour (only one 
tenth of tbe magnetite lamp), and the specific consumption per 
standard candle 0'5 watt for a lamp of 880 candles. : 

The reactions taking place in the flame arc have, moreover, a 
scientific interest. It is especially remarkable that some salts give 
to the arc a different colour to that wbich they give to а gas flame. 
It is а recognised fact that metallic vapours at high temperatures 
have additional spectrum lines, and that the lines of the higher tem- 
peratures often have a greater intensity than the original lines. 
In addition, it must be remembered that the emission of light with 
flame aros is very complicated, because there are present the line 
spectra of the metallic vapours, the continuous spectrum of the 
white-hot carbon particles and the spectra of the surrounding gas 
atmosphere, 

We would explain in the following way the fact that certain snb- 
stances increase the length of the arc whilst others do not, although 
all colour it. 

The colouring of the arc can be caused (1) by products which 
are in the form of vapours, but the molecules of which are not 
yet decomposed ; or (2) by substances already entirely reduced. 

In the first саве a continuous spectrum is obtained, in the second 
a line spectrum. | 

Since the two spectra are fundamentally in agreement, and since 
it is chiefly the metallic vapours which produce the coloration of 
the light, the colours of the light from euch bodies as, say, БгО, 
Sr Fa., BaO and ВаЕ,, can be very similar, even though with one 
the combination may be ionised and with the other not. See on 
this point P. Leonard, The Arc and the Spectra of Metals," Annals, 
1903, p. 636. 

Arrhenius suggested some years ago ( Wiedemann’s Annalen, 1891, 
F. L. Tufts Jahrbuch Radéaoktwitàt, 1904) that it is very probable 
that some ealts are electrolytically dissociated in the Bunsen flame. 
This explains why the flame becomes a good conductor of electricity, 
and why the colour of the flame is independent of the electro- 
negative radical of the salt. 

The salts of the alkalies are completely decomposed in the 
Bunsen flame, the salts of the alkaline earths only partially, and 
their spectra approach band spectra. 

According to Arrhenius this decomposition is due to water 
vapour, which cannot be of importance in the flame are. Bat still 
it is possible that under the influence of the very high temperature 
оа the gaseous bodies, an electrolytic dissociation takes place, aa is 
the case with many fused, and some solid bodies. 

If there is in tbe flame arc а substance which is ionised at this 
temperature, this substance will conduct the electric current, the 
resistance in the arc itself will be diminished, and the arc will 
increase in length. 

If, on the other hand, substances come into the arc which 
volatilise without decomposition, that is to say, which are not 
ionised, the arc can be coloured, but not increased in length. 

This last phenomenon is probably produced with several oxides 
(BaO, CaO, TiO,, SrO,) which colour the arc without lengthening it. 

The good results obtained with the fluorides are explained by 
the ease with which fluorides are dissociated, as has been proved by 
V. Meyer, who, on account of thie, claimed and tried to prove that 
what we call fluorine is not an element. 

We have already stated that there isa trace of the formation of 
nitrous bodies with tke ordinary aro; the greatly increased pro- 
duction of these nitrous bodies in the flame arc proves the existence 
of chemical reactions of a mach more violent nature, due probably 
to the actions of the ion of fluorine with either nitrogen or oxygen. 
We bave mentioned above that there ia no free flaorine in the air of 
flame arc lamps, but, on the other hand, the proda-ts of the electro- 
lytic dissociation of the alkaline salts in the Bunsen flame have not 
been studied either; this difficult work remains t» be done. The 
resu'ta will doubtless contribute to the progress of this recent inno- 
vation in lighting, the last consequence of which will be the much-. 
wished.for solution of the problem— arc light without combustion of 
the electrodes. | i 

The work of Rasch and Steirmetz gives us the firat indication in 
this direction. In this 'onnection we may quote th.» following 
words of Prof. Lummer (Ziele der Leuchttechnik) : — 

"If we compare the waves of the ether with the sounds of a 
piano, we see that the method of obtaining light by heating the 
'black-body is equivalent to striking at оре time all the keys of 
this piano in order that we may get the highest octave, wbich 
is all we want. 

“We can formulate that the chief purpose of the lighting 
industry is to find a luminous material which ought to send 
out light rays only, and no rays of heat at all. In other 
words, the problem consists of finding a light-emitting material 
which will absorb all rays of light and reflect or transmit all rays 
of heat. 

“This ideal radiating body would consume, as І bave found by 
my experiments, at red beat, 1,000 times less energy, and, even at 
white heat, 100 times less energy, than the black body referred to 
above. n 

“The way to attain this end is to be found in the study of, the 


Vol. 55. No. 1,400, NovEMBBR 25, 1904 ] THE ELECTRICAL REVIEW. 


887 


electron—the atom of electrisity—the bearer of cathode ani 
Becquerel rays. i | 

“To use once again the analogy of the piano, the selection of the 
electrons corresponds to striking individaal keys of the piano; 
just as, in one case, we can ob ain the note we desire, во, in the 
other, we should Ъз able to obtain the radiations of the requisite 
wave-length." | 


MOVING-COIL INSTRUMENTS. | 


Messrs. Овомртох & Co, LTD., have been engaged during the 
last two years in working out a system of manufa^turing instru- 
ments of the moving-ooil type for direct currente, in such a way that 
they can easily be verified and adjusted by the user. The methods 
by means of which this his been accomplished are described in a 


booklet to which we drew aitention in a recent issue, and we are 
now enabled to give illustrations of the apparatus in question. 

Fig. 1 shows the permanent magnet, with mild steel pole-pieces, 
which are constructed in а solid block with a pair of brass cheeks, 
shown unshaded. The sectioned circle represente the steel core. 
Fig. 2 shows the "movement plug" complete, consisting of the 


Fia 9. 


aforesaid steel core, the moving coil, controlling spring and pointer; 
this can be withdrawn en bloc. The connections with the coil are 
made, not by way of the controlling sprirgs, but by flexible silver 
ligaments, B в; the bossés A A are brass studs to centre the plug in 
the pole-piece block. | 

Fig. 3 із a plan of the movement plug. The material of the 
Spring is determined solely with regard to its elastic properties, as 
it carries no current; only one spring is required, and the resistance 
of the ligaments can be kept very low. The movable ring, в, 
carries а piece, a, supporting the end of the spring, which 
through a hole in the end of a spring ring, c, while the other end of 
the spring is fixed to the coil frame at p. The zsro can be adjusted 


by turning the ring в, without altering the control; the latter 


can be separately adjusted by meats of the riag o, which can 
be moved во as to vary the effective length of the spring. 

In fig. 4, a cross-section of the whole movement, a a are the poles 
of the magnet, вв the pole-pieces, and н the core; c c isthe moving 
coil, and а the ligaments. The pivots supporting the copper frame 
of the coil are at рр, the lower of which is pushed out by s spiral 


spring when tke set- screw is loosened; ғғ is the movable ring 
(marked в in fig. 3). Access to the adjustments is obtained by 
removing a small glased cover. А 

The ploge and seats are made interchangeable in all similar 
instruments, and the «oils are also interchangeable, subject to adjust- 
ment of the springs. All shunts for ammeters are adjusted to give а 
р.р. of 0:075 volt exactly at full load, and are made of manganin. 
The external resistances of voltmelers are similarly wound to give 
а current of 0015 ampere at the maximum or normal reading. The 
scales of all instruments are marked to c.rcespond with these read- 
ings, во that to verify the accuracy of an instrument, it is only 
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necessary to adjust the z:ro and then apply to the moving coila 
P.D. of 0 075 volt in the case of an ammeter, or pass through it a 
current of 0:015 ampere in the case of а voltmeter, when the pointer 
should come exactly to the mark on the scale. If an error is found, 
the control is adjasted as already explained. It will be seen that any 
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instrument can bechecked witha singledry cell ora small accumulator, 
together with an instrument indicating a pressure of 0:075 volt, or 
a current of 0015 ampere, as th» caso may be, and Messrs. 
Crompton & Co. supply small gauges expressly for this purpose, of 
the moving-coil type, but having o.ly the gauge-puin's above 


` mentioned marked on their scales. 


Fig. 5 shows a complete ammeter of the type herein briefly 


. des:ribed, 8 in. in diameter, pattern A. Several other patterns are 
made, including edgewise and portable instruments, besides a 


variety of ас essories, for which our readers must refer to the 
pamphiet itt elf. 


Coal Conveying and Storage Plant.— Messrs. Graham, 
Morton & Co, Lid. Leeds, have designed, constructed, and 
delivered to the Melbourne City Council Electricity Works a large 


 €oal and ash-handling plant for the boiler house at the power 


station. The contract includes the supply of a coal-receivinz 
hopper, jigging screen, four-roll crusher, Grabam’s patent revolviny 
filler, and 18 in. standard bucket-conveyor, 280 ft. long, one 500- 
ton steel bunker with roofing, three standard weighing machiner 

and one ash siorage bunker of 12 tons capacity, with the necessary 
shoots for delivery into carts. The plact is electrically-driven b / 
three separate motors provided with all necessary gearing. Th: 
motor for driving the crusher is 12 B. H P. running ata speed of 60) 

revolutions per minute; that for driving the coal conveyor is of 

15 В.Н.Р. running at the same speed. They are of the enclosad 

ventilated type, and suitable for 460 volts D. 0. — 
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NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. Тномрвои & Oo., Electrical Patent 
Agents, 822, High Holborn, London, W. O., and at Liverpool, to whom all 
inquiries should be addressed. . 


4 


28,991. “ Im provements in magnetio suspensions for the moving parts of 
measurh g instrumente.“ ALLGEMEINE ELEETRICITAT8-GE&ELLSCHAFT. (Date 
applied for under Patents Apt, 1901, November 6:Ь, 1908, being date of application 
in Germany.) November 7%. (Complete.) 

24, 000. An improved electric time- switch or contactor.” 
November 7th. i 

24,066. ‘Improvements in electric switches.” L. THunnaver and A. 
D’ORELI. November ' Ith. 

24.078. Маг zfacture of single or multiple electric conductors.” SOCIETE 
INDUSTRIELIE LES TELEPHONES. (Date applied for under Pat nts Act, 1901, 
March ИШ, 190%, being date of application in France. November "th. 
(Complete.) 

24.09. Improveme nts in or relating to electric motors and control'ing 
devices for use in the electrical propulsion of vehicles," J. S. RawonrE. 
November 7th. | 

94,098. “An improved receiver for use in wireless tele by." 
BALSILLIE. November 7th. laid 

24,101. Improvemei ts in automatic machinery for windir g wires, cords, 
elegric cables and the like.” A. D. Barty. November 8th. 


24.102. Improvements in mountings and connections for electrical con- 
ductors, especially applicable to the supports for collecting brushes of d) namc- 
electric machines." Tue PuHcNix Lynamo Mantracturnina Co, Ітр., W. 
OELSCHLAGER snd Е. Happock. November 8th. Complete.) 


— 


24,142. Im rovement in electric interrupters for high-frequenoy currents,” 
G. Е. Јовмвох. November 8th. (Complete.)) 

94,145. “ An improved thermometer to be used with electricity and in con- 
junction with various apparatus.“ B. Е. Wickens. November 8.h. 


24.166. Im rovements relating to electric accumulators.” Е. MovTERDE. 
-Noveniber 8th. | 

94,177. "Improvements in thermo-electrio batteries.” J. Y. JonNsow. 
«A. Wolf, jun., & Co., Gerrp&! y.) November 8th. 

24,178. Improvements in the manufacture of thermo-electrioc batteries.“ 
J. Y. Јонмвом, (A. Wolf, jun., & Co., Germany.) November 8th. 

24,180. “Improvements in and relating to protective devices for electric 
transmission +ystems.” Тнк British THowsoN-Housrow Co., LTD. (The 
- General Electric Co., United States.) November 8th. 

24,181. ‘Improvements in systems of electric distribution." Tur BniTIsH 
Tuomson-Hovuston Co., Lro. (The General Electric Co, United Btates.) 
November 8th. 

24,190. "Improvements in alternating- current motors, also relating to 
generators and direct-current machines.“ V. A. Fran. November 8th. 

94,192. “Improvements relating to elcctfio telegraphy.” 8. G. Brown. 
November 8th. . 

94,200. ‘‘ Improvements in electric switches," P.L.Cramx, November 8th. 
(Complete.) 

24,225. Improvements in wheel-guards and obstruction removers fcr 
electric tramcars or other electrically-driven vehicles.” E. N. NICHOLSON. 
November 9th. 

24,278. Improvements in alt: rna ing - current motors.” V. A. FYNN. 
November 9th. | 

24,810. Improvements in lighting hy means of Nernst electric lamps or the 
like.“ G. Wiixinson. November 10th. 

24,316. Improve ments in electri6 arc lamps.“ 
_AKGoLD. November 10th. 

24,829. Improvements in and rélating to electric traction.” J. BIRKBECK. 
‘November 10th. | 

24,841. "Improvements in electtio switches.” О. D. Lucas. November 10th. 


94,848. "Improvements in electric signs." J.HxiNEMANN, November 10th. 


94,861. “Improvements relating to dynamos and other rotary electric 
machines.” M. WALKER. November 10th. 

24,858. "Improvements in ¢arbon feeding mechanism for electric arc lamps.“ 
Q.D. MantTLe. November 10th. 

94,869. ‘Improved arrangement of electric emerge псу lamps in theatres and 
like builcings." F.Braxpt. November 10th. (Complete.) 

24.579. Improved me ans for use in connection with electric motors and 
centrifugal separators or other apparatus driven by such motors." W. Н, Scott 
and R. Wittiamson. November 10th. 

94.884, “А combined mouth gag and electric light." J. S. D. MacConmac 
and Tae DENTAL MANUFACTURING Co., LTD. November 10th, 


$4,888. “Improv: ments in electric oiro! it breakers.“ Tue BRITISR THOMSON- 
HoosroN Co., LTD. (The General Electric Co., United States.) November 10th. 


24,189. 'Improvemeits in controlling devices for leetrio motors." THE 
Reitse THomson-Hovuston Co., LTD. (The General Electric Co., United 
States.) November 10th. : 

£4 8.0. ‘Improv ments in ir sulatcrs for the live rails of elcctrio rai.ways, 
tra. ways ard the like.” O. EkLANns. Ncveniber l0tb. 

94,999. “Improvements in electric tools" P. S HIEKAANX. November 10th. 
(Complete.) 

£4,428, "Improvements in electricity meters.“ 
Ітр „and S. H. Ноьрен. November lith. 

24,429. ‘Improvements in telephone systems." 
llth. 

24,432. Improvements in or relating to electro-mechanical synchronisation 
aj paratus. B Boxnixsen. November llth, 

94448. An in proved multiple-fllament incandescent lamp." 
FENSTEIN. November 11th. 

24,70. Improve ments relating to electric gas or vapour apparatu:." P.C. 
HEW T. (Date gpl lied fer under Patents Act, 1001, Nov.mber 24th, 1908, 
being date of application in United States.) November llth. (Complete.) 


94: J. Improvements in or connected with electric aro lamps.” Е. M. 
Lewis, G. W. Lewis Case and THe Reason MamwvFAcTUrING Co., LTD. 
November 11th. 

94,485. “Improvements in electric meters.“ ThE British Тномвон-Ноовтон 
Co, Lip. (The Genera. Elcctrio Co., United States.) November lith, 


24,8. Improvements in electrical fuses.” В. Tuomas and G. Тномав. 
November 12th. 

24,51 9. In provements in automatic el ct::o switches or circa.t-Lreskers.” 
B. 'InoMAB and G. Tuomas. November 12th. 

24,560. ‘Electric testing clip." Н. FRHRAXk EL. (Date applied for under 
Patents Act, 191, January 19th, 1904, being date of a) р\іса.іоп in United 
States.) November 12th. (Ccmplete.) 

24,589. “Improv: me: ts relating to the st pply of current to electric vehicles.” 
О. Н. BALDWIN. November 12.h. 

9, 572. “Improvements in connection with electric ignite rs for internal ecm- 
buction engines.” THE Marquis Ата EkT DE Dios aud G. Bouton. (Date 
apriied for under Pat: nte Act, 1901, August 16th, 1903, being date of a) plication 
in France.) November 12th. (Complete.) 

94,573. "Im,rovements in dynamc-electric machines.” А. Е. BATCHELDER. 
(Date epplied for under Patents Act, 1901, November 12th. 1908, being date of 
aj plication in Unit.d States) November 12th. (Complete) 


Е. W. E. Jon xs. 


J. G. 


A. ECKSTEIN and A. E. 


CHAMBERLAIN & HOOKHAM, 


W. AITKEN. Ncvember 


J. KLOP- 


. MurTiPOLAR. ELECTRIC GENERATORS AND MOTORS. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Meesrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 


` Evsctric Raitwars. W. M. Eader. 21,216. O tober 2nd. 


MaiNTAINING Two ELzcrmic Мотовв rx Вткснком:вм. Siemens Bros. & Co., 
Ltd. (Siemens & Halske, ien Gesellschaft, Germany.) 21,906. October 


Exectric Lames. J. B. B. Burke. 21,806. October 8rd. 
ELECTRIC SiGNALLiING. C. F. Brodin and Н. A. Schepeler. 21,820. October Sch. 
ELECTRIC ACCUMULATORS. J. E. G. Meran. 21,868. October 5th. 


„ Авс Lamps. J. Jeannot aid F. de Zea Bermudt x. 21,466.. October 
un. 


. APPARATUS FOR PERFORATING THE Tyre BANDS yor AUTOMATIC TELEGRAPH 


TRANSMITTING APPARATUS AND THE LIKE. Siemens Bros. & Co., Ltd, 
(Siemens & Halske, Actien Gesellschaft, Germany.) 21,193. October 6th. 

ELkcTRO-MaoNETIC SiGNaLLinag Apparatus. Siemens Bres. & Co., 
Siemens & Halske, Actien Gesellschaft, Germany.) 21,599. October 7th. 

RukgosrAT. F. M. Short. 21,506. October 7th. 

ELEOTRO-DEPOSITION оғ METALS UPoN ALUMINIUM. J. Cheswick and H. Shaw, 
21,609. October 8th. Í 

ELECTRICAL ALARM CLock. H. Peters. 21,687. October 8th. 

CONNECTIONS OR TERMINALS FOR ELECTRIC BATTERY PLATES AXD OTHER ARTICLES 
oR STRUCTURES CoMPoskD oF LEAD ОВ Leran ALLors. E. W. Jackson. 
21,650. October 8th. 

SHtPs' TkLEGRAPHS. Т. C. Walters. 21,712. October 5th. 


ALVI BRAKE CONTROLLING MECHANISM FOR STEAM OR ELECTRIC WINDING OR 


HoisriNo МАсн:ккв. T. C. Futers. 21,798. October 9th. 
DxNAMO-ELEcTRIC MACHINERY. J. H. St. Hill Mawdsley. 21,972. October 12th. 
STARTING SWITCHES FOR ELECTRIC Motors. Т. E. Weaver. 21,964. October 

th. 


Т. L. Boyden. 392,008. 
October 18th. | 


AN APPARATUS FOR ESTABLISHING ELECTRICAL CORRESPONDENCE. L. Despradels. 
22,057. October 18th. (Complete.) 


TROLLEY OR LIKE CURRENT COLLECTORS FOR ELECTRIC Traction, A. В. Upham. 
22,087. October 13th. 


ELECTRIC AccumuLaTors. B. Becker. 17,668. August lith, 


Socket WIN TS or METALLIC TELEGRAPH FOLES AND OTHER LIKE Porxs. Bullers, 
Ltd., and E. J. Chambers. 17,680. August 14th. - à 


REVERSING MacHANISM FOR Dynamos. F. W. Manley. 17,608. August lith. 
ELECTRIC Ілонтіхо ов Trains. Н. Hill. 17,602. August 14th. 
SYSTEM oF ELECTRIC LioHTING. H. Leitner. 17,601. Angust 4th. 


Рвоскявея or INsuLATING Corrs. Е. A. Carolan. (The General Electric Co. 
United S.ates.) 18,951. August v4th. 


n IN EIxCT RIC Battery Jars. A. Ford - Lloyd. 18,819. August 
th. 


ELECTRIC TELEGRAPHY. L. G. Brown. 19,251. September Tth. 


APPARATUS FOR USE IN LAYING PIPES For SEWERS, Овалтив, ELxOrhic Lieut, Gas 
AND WATERMAIN, AND SUCH LIKE. В. Т. Haynes. 19,841. September tth. 


APPARATUS FOR REDUCING OR PREVENTING THE PRODUCTION OF SPARKS AT THE 
COLLECTORS OR COMMUTATORS OF DxNAMOS, ELECTRIC MOTORS AND THE LIKE. 
R. Thury of the firm Cie de l'Industrie Electrique & Mechanique. 19,419. 
September 9th. 


SYSTEMS OF CONTROLLING ALTERNATING CURRENT Motors. G. F. Scott. 19,520. 
September 10th. 


ELECTRIC FUSES AND THE LIKE. G. B. Baby. 19,882. September 15th. 


Coin MECHANISM EsPECIALLY APPLICABLE TO ELEC) RICITY AND OTHER Met. 
E. Du Bois. 20,072. September 17th. 
М. G. Isdale, 9,140. 


ENGINE TELEGRAPHS OR SIGNALS ON Волар SHIP. 
October nd. 


AN  ELECTRO-MECHANICAL ARBANGEMENT FOR CHANGING BPEED AND FOR 
REVERSING. P. J. M. Gasnier. 21,178. October 2nd. 


Dymamo-Evrctaic MacHUXES AND EnkcrRIC Motors. E. A. Fagesignd. 21,94. 
October 8rd. s ` | 


AUTOMATIC TELEPHONIC INsraLLaTions, B. Kugelmann.q 21,00, October 8rd. 


eee — 


Loss of Heat from Iron Pipes.—-The Canadian Society 
of Civil Engineers publishes a paper by Mr. R. W. Leorard on the 
above subject, which deals with the loss of heat from pipes carry- 
ing warm water. He made experiments on 1-іп. and 2-in. pipes, 
black, and rusty black, (f ordinary type, on 2-in. pipe of 28 and 
26 gauge, or 0 016 in. and 018 in. thick, ou 2-in. lap-welded boiler tube, 
and l-in. welded galvanised steam pipe. The pipes were filled 
with warm water and exposed to air. А 2 in. black pipe 0:154 ir. 
thick containing 5 lbs. of water had a surface of 2°20 sq. ft., being 
3:54 ft. long. It cooled from 14° Е. to 32° F., and Jos 
heat at the rate of 124 B. Th. U. per hour in still air at 7° to 
lu’ Е. Co.led from 120° to 34°, the loss was 1126 units under 


the вале conditions, and 217 3 unita in an air current of 8 to 12 in. 


per second at b° to 7° Е. of temperature, thus showing the extreme 
importance of non-movement. In water at 3z° F. the same pipe lost 
heat at the rate of 309 units per hour when cooled from 120" to 33°, 
and at 269 units when cooled only from 110° to 84°. In a current 
of only 1j in. per second of water at 32°, and cooling from 116, to 
32°, the loss was as high as 849 units per hour. Cooled from 14% to 
32°, а 2-in. pipe only 0°095 in. thick cooled at the rate of 136 7 units in 
etill air of 7° to 10°, of 385 unite in still water at 32^ F., and of 
1,005 units in a current of 14 in. persec. Thin galvanised pipes lost 
beat at bigher rates, and thin tinned pipesat still higher rates. 
figures obtained are consistent. The special use of the informa- 
tion scems to be to assist in ca:calating how с uch water mast be 
pumped through the hollow bars of a rack in  mill-flow to prevent the 
adhesion of frasil ice. А very slight rise of temperature will stop the 
adherence of frasil. It is recommended that the circulating fluid 
be something freezing at а low tempcrature, во as not to solidify 
when pumping is stopped. The amount of warm fluid to be circu- 
lated at, say, 66°, is not great, for a very slight excces of temperatare 
will suffice. 


Tae 


ELE OTRICAL REVIEW. 


VoL. LV. 
ELECTRICAL REVIEW. 

Vol. LV.) CONTENTS: Deoember 2, 1904. (No. 1,410, 
Page 
Proceedings of Societies ... me ‘as M TA . . 889 
Blectricity | in Cotton Mills n. &91 

Electric Signal Lighting on the Lancashire: and Yorkshire 
Railway (dlus.) . *. 892 
Amaterdam-Hearlem Electric Tramways is T .. 894 

Institution of Electrical а 

Leeds Local Rection ... s әз А ыз ... 894 
Birmingbam Local Section. dis 925 к .. 897 
Glasgow Local Bection wes in ius i .. 897 
Faraday Society... se 565 эз s eus .. 897 
е т R sis 390 n és ss 5 
Nane Notos © .. 902 
Paris-Orleans Electric Railway Extension n (ius зе .. 907 
City Notes os к .. 916 
Stocks and Shares . ii 885 sia .. 918 
Share List of Electrical Companies “ae ies is .. 919 
Market Quotations “ie .. 920 
Electric Tramway and Railway Traffic Returns 6 ... 990 
Reviews 921 


The e Thony ‘of Electrolytic Dissociation at the Faraday 
on of a "High-Speed. Engine After Overhanling 924 


on for sformere, Switches, &c. is S 925 

New Electrical Projecta for кишш to › Consider v S. 926 

New Patents Applied For 7 eis .. 928 

Published Specifications ... ii m э» € .. 928 
THE 


UNIVERSAL ELECTRICAL DIRECTORY 
TODOS Edition 


NOW IN PREPARATION. 


H. ALABASTER, GATEHOUSE & CO., 


4, Ludgate Hill, London, E.C. 


PENES — — 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY KEWBSAGENT IX TOWN OR COUNTRY, 


OFFIOE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: AGEEKAY, LONDON." Code, A B C. 
Telephone No. 988 Holborn; 4495 Central, 
ALL Letters sheuld be addressed to the Proprietors, Н. Alabaster, Gatehouse & Co. 


ADVERTISEMENT RATES ON APPLICATION. 


The “ Electrica! Review ” is the recognised medium of the Electrical Trades, 
à AND HAB 
BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free, per Year, 19s. 6d. To 
АП other countries, per Year, £1 10s. 
BINDING.—8Subscribers' numbers bound, including case, for 48. each volume. 
CABES.—Cloth Cases for Binding can be had, price 2s. 6d. each; post free 28. 94. 
is complies 2 e to hold from One to Twenty-six Numbers until the volume 
by Post fis Great тшн eae had from the Publishers, Price 6s., or Pree 
ок AGENTS. — New York: D. Улм NoaTRAND, 28, Murra 
Paris: Veuve J. Borveav 
Unter den LE di » 22, Rue de 1а Banque. Berlin: ASHER 
· Cheques and Postal Orders (on "E Оте, Lond 
xr. H. кз ор С ndon), to be made payabi^n eg 


Btreet. 
Co., 18, 


DECEMBER 2, 1904. 


No. 1,410. 


PROCEEDINGS OF SOCIETIES. 


The winter flood of technical papers is once more upon us, 
and bids fair to surpass all previous records for quantity ; 
we hope that tine will show that the quality is also un- 
excelled. With six local sections of the I. E. E. busily 
engaged in firing off inaugural addresses, papers, &c., in 
addition to the central body, the Inst. C.E., the Faraday 
Society, Physical Society, and numerous minor engineering 
societies (to say nothing of the St. Louis Congress), there 
never was a time when so much “free matter" was placed 
at the disposal of technical editors—almost forced upon 
them, in fact. 

What are we to do with the vast accumulation of matter ? . 
Who reads it all? Were we so disposed, we could fill our 
columns from cover to cover with the proceedings of socie- 


ties, at a cost but little beyond that of printing. Some of 


our contemporaries, in fact, do this to the extent of half 
their space. We believe, however, that we shall better fulfil 
the wishes of our readers by keeping a tight rein on this 
tendency to cheap journalism, and by restricting the space 
devoted to such proceedings to a reasonable extent, as has 
We shall be compelled to deal 
with many papers in very brief compass, and to give others 


been our custom in the past. 


bare mention; but by no other means can space be 
secured to adequately treat the many other matters of 
interest to our readers. 

The torrent of technical literature, it must be admitted, is 
an extremely good thing for theengineering industry in general, 
for by this means, and to perhaps an equal extent by the 
discussions on the papers, the diffusion of useful knowledge 


is promoted, and the technical training of the younger 
members is accelerated, whilst the older members are 


enabled to keep their general knowledge fairly well up to 
date, without Ше vast expeaditure of time in independent 
research otherwise necessitated. 

In this connec.ion a valuable suggestion was put forward 
in their augural addresses both by Mr. M. Ruddle, at 
Dublin, and by Mr. R. Roberteon, at Glasgow, to the effect 
Bhort papers 
on matters of practical interest, on difficulties met with 
and the methods of overcoming them, are equally useful, 
As we have | 


that long pupers were not alone essential; 


and likely to lead to valuable discussions. 
urged on previous occasions, the tendency of papers and 
digcussions to be left in the hands of the few leadiog 
members is to be deplored, and we trust that the foregoing 
The free and 
harmonious inter change cf ideas amongst technical men is 


suggestion will be fruitful in results. 
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of the greatest value in hastening progress, and it would be 


greatly assisted by less formality and stiffoess in the 
meetings. It is not even essential that any formal agenda 
should be carried out ; why should not members meet now 
and then purely for a chat ? | 


FoLLowiNG the review of Мг. Con. 
nett's paper, in our last issue, we have to 
notice & paper covering much the sime 
ground, which was read by Mr. C. T. Taylor, before the 
Rugby Eagineering Society. 

Emphasis is laid, first of all, on the vital bearing which 
sound construction has on the future profits, and it is taken 
as an axiom that £500 per mile of single-track must be put 
aside annually towards a renewal fund, and quite apart from 
allowances for maintenance and sinking fund. 

The doctrine of depreciation as necessary to commercial 
salvation finds few better examples than this one of track 
renewal, and although we do not consider that the concrete 
bed will require anything like renewal for 20 years, if pro- 
perly laid in the first instance, yet we do believe that the 
basis of calculation given in the paper will not be found 
amiss as an average basis for the whole kingdom.  Practi- 
cally it comes to this, that capital to the extent of £6,000 
multiplied by the number of single miles of track is wiped out 
long before the shortest lease is up, and long before the shortest 
period of repayment of loans is complete. Whether the 
actual life of this capital is 12 years “ав a generous average, 
or whether the average ought to be increased by 50 per cent., 
makes very little difference to the vast majority of tramway 
undertakings, whether owned by volantary or involuntary 
speculators—whether owned, that is to say, by limited com- 
panies or by unlimited.corporations. 

In the rush of exploitation and development of the last 
10 years, and more particularly of the latter half of that 
period, during which time nine-tenths of the men now 
associated with tramways have reckoned to learn their busi- 
ness, the depreciation of none of the organs of a tramway 
system has had enough consideration. АП the time has 
been given to prising open people’s cash-boxes with the 
infallible electric jemmy, and none has been spent on level- 
headed reflection on the active life of the capital extracted. 
This is sufficiently evident from a glance at almost any 
balance-sheet published even during the current year. 

The sums put to depreciation account are grotesquely in- 
adequate, and the day of reckoning will have to come sooner 
or later in every case. Extensive renewals may be made out 
of capital for a time, but that capital has to be accounted 
for in the end. 

To return to the paper, the author remarks that higher 
rail lips are required on curves than on the straight, to 
prevent the trailing wheels mounting in their endeavour to 
bring the axle along а true radial line. 

The average analysis given compares evenly with Mr. 
Cole's in last week's issue, with the exception of carbon and 
silicon, the latter especially being higher. 

The author's experience leads him to prefer 45-ft. to 
60-ft. rails, but we think the weight of modern experienced 
opinion is against bim both here and in America. When the 
longer rails are made ia Eagland—and they need not be 
made anywhere else—the cost of carriage per ton, the cost 
of handling per ton, and the extra straightening ou the 
ground, are not the serious items Mr. Taylor would have us 
believe, while the benefit arising from the reduction of rail 
joints by 25 per cent. much more than outweighs all these 
possible objections put together. 

It is pleasing to have another expert witness say that no 
provision need b» made for expansion in buried rails, во that 


Permanent-way 
Construction апа 
Constituents. 


the joints may be butted, the smallest opening leading to 
pounding, with consequent loosening of the fastenings and 


more pounding, but it is surprising to find nothing aaid of the 
welded joint, which seems to form a logical sequence. 
Instead, a particular design of mechanical joint, of which 
the author gives a drawing, is recommended. Undoubtedly, 
this joint has been successful, but it has paris, while 
the welded joint is ап indivisible whole, in which 
nothing can shake loose, and ia which there are no 
internal surfaces to erode by oxidation or electrolysis. The 
probability of either of these evils attacking the best of the 
mechanical joints may be remote, but that joint is the best 
which makes even the possibility negligible. 

Fish-plate joints have been marred in time past both, by 
the bearing surfaces of the plates being designed with too 
obtuse an angle, and by an insufficient number of bolts; and 
a “kink” well worth remembering is to knock off all the 
oxide scale on fresh-rolled rails, as well as the red oxide on 


rails which have been in stock, before putting on the fish- 


plates. 

Many engineers have an objection to using pitch gront, 
because it has caused so much trouble by boiling over the 
paving in summer. We agree with the author that there is no 
better grouting material than pitch, and the trouble can be 
neutralised by finishing off with cement grout. 

Wood paving is tricky stuff. Some men know how to 
lay it, and more do not. Perhaps it is wise that “а tramway 
engineer seldom lays it for choice." 

The paper will be usefal to the members, few of whom, 
probably, are experienced in the subject, 


Охрек the heading, Safety Devices 
for Electric Tramwaye," Mr. T. W. Shef- 
field contributes to the current Liyht Railway and Tram- 
way Journal an article on brakes. It is more descriptive 
than critical, and something is said about all the types of 
brake which are in general use. 

An effective opening is made by proviog that something 
more than the wheel brake is necessary if the car is to be 
stopped within any reasonable distance on steep grades, suci 
as are to be found in а large number of towns throupl 
which tramways run ; and the acceleration due to gravity on 
a grade of 1 in 10 tending to neutralise the braking force is 
shown on diagrams which might be understood by motormen, 
as it appears they are supposed to be, after considerable 
explanation. For our part, we have met few motormen who 
have any conception of the construction of a curve, nor 
have we expected to do во. 

With a good hand brake on a level road it is possible to 
exert the maximum practicable pressure, i. e., that limiting 
pressure which will skid the wheels; so that another brake 
acting on the wheels is redundant. The second brake, then, 
should be a slipper of some kind acting on the rails, When 
heavy grades have to be negotiated, a power brake of some 
kind should be used: Mr. Sheffield thinks that for this 
work the wheel-brake, however actuated, must give way to 
the track-brake, and that is a judgement with which we 
concur. Remove the wheel-brakes altogether, if possible, or 
keep them as a stand-by, or to hold the car ona hill, and 
rely solely on the slipper. 

What slipper? Shall it be worked manually, pneumat- 
ically, or magnetically ? Mr. Sheffield gives a short 


Brakes as 
Safety Devices. 


description of the ‘best known electric track -brakes, but 


omits to mention further the pneumatic track-brake, which 
has been adopted on several systems both for service and for 
emergency. Our preference goes in tbe direction of the 
simple magnetic slipper, and we do not believe that there is 
any bottom at all in the dictum of more than one manager, 
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that “ you must give а man something to pull at. G ive 
him the job of lifting the car on the slipper-blockg, and let 
him pull as hard, or as long, as he likes, he can do no 
harm.“ That might have had an application once, but it is 
pointless now in the presence of magnetic brakes, which will 
not run the car into an accident however quickly they may 
be applied, and will avert accidents more surely than any 
hand-applied brake, simply because the ante-action time 
limit is reduced from several seconds to some small fraction 
of a second. The same kind of man would oppose an 
easily-operated brake, because the motormen would have 
nothing to do, and might grow fat and mutinous! We 
should be mach interested to see “ergographs” taken on 
snccessive days from a motorman who has driven a manually- 
braked car on one day, and a magnetically-braked car on 
the next. The graphic demonstration of conserved force on 
the second tracing would be a striking advertisement for the 
magnetic brake. 


The Noise of COMPLAINT bas beeen rife of late that 
Electric Tramways. the noise of electric trams is rapidly 
becoming а serions nuisance in residential districte, Persons 
who love to see themselves in print allege that the continual 
passage of heavy cars to and fro in front of the street door 
keeps them awake at night ; while the continual noise of the 
traffic in the daytime is said to be prejudicial alike to the 
peaceful enjoyment of property and the sound condition of 
the nervous system. We are free to confess that the electric 
tramcar is noisy; that the cars may, at times, interfere with 
other traffic; and that the frontager has some right 
to complain. Nevertheless, we think that the law which 
undoubtedly protects a tramway company from actions for 
nuisance alleged to be caused by them in the legiti- 
. mate conduct of their business, is wise and just. The 
electric tramcar bas come to stay. It has conferred an 
‘incalculable boon npon the working classes, and not 
only upon the working classes, but upon thousands 
of others in the suburbs, who have to travel far from home to 
office desk. If a railway company is allowed to create noise 
апа disturbance ав the necessary result of running trains, it 
is obvious that a similar privilege must be conferred проп 
electric tramway companies, 


Lightning Conductors.—At the second general meet- 
ing of the Birmingham Architectural Association, a lecture on 
" Lightning Conductors” was delivered by Sir Oliver Lodge. In 
the oourse of his remarks, he stated that а copper conductor was not 
so good as an iron one, It did not damp out the oscillations ; it 
let the current down too suddenly and was liable to side flashes. A 
small iron wire was ample protection, so long as the wire lasted. 
The lightning might dissipate the wire, but by the time the flash 
was over the conductor had achieved its purpose. I¢ was better to 
have a number of cheap conductors than one or two expensive ones. 
But if one wanted to be absolutely immune from lightning—and 
there were cases when it was desirable, such as in the case of a 
powder magazine, or a gun cotton factory—one could be so by pro- 
viding a complete metallic enclosure like a banker’s strong room. 
The only possible way to damage such a building would be for 
the lightning to be strong endugh to melt it. The building might 
retain the charge, however, so that it would be as well to have aky 
and roof terminals. Sir Oliver then proceeded to demonstrate bis 
lecture with & number of interesting experiments. 


The Danube-Oder Elevator Competition.— It ів 
announced that no fewer заа 250 schemes from all parts of the 
world were submitted in the competition which was instituted by 
the Austrian Government in connection with the project for estab- 
lishing comprehensive elevating plant in connection with the 
Danube-Oder Canal Three ргігзв were originally offered, but the 
international jury to whom the consideration of the plans was 
entrusted have decided iu favour of only two being awarded. At 
the final conference, over which the Austrian Minister of Commerce 
presided, the jury allotted the first prise to the five united machine 
works in Bohemia and Moravia, the Siemens-Schuckert Works Co. 
being associated with the scheme. The second prise was awarded 
to the project jointly presented by tbe Biemens-Schuckert Co., the 
Andrits Machine Works Co., Herr Ritter von Stockert, Herr W. 
von Offermann, and the United Machine Works Co., of Augsberg 
and Nuremberg. In addition to the two awards, the jury recom- 
mend the purchase of three other schemes submitted in the com- 
petition, while five are given honorable mention. 


ELECTRICITY IN COTTON MILLS. 


THE strides which America is making in the manufacture 
of cotton goods is well known ; that her manufacturers are 
also giving their attention to electrical driving, would go 
without saying ; and whilst we at home have not been slow 
to avail ourselves of new methods in this direction, neverthe- 
less it is to be feared that the matter has not been taken up 


with that specialisation and concentration which obtains in 


America. Our cotton industry is at present going through 
а crisis entirely due, it is believed, to sho of raw 
material; perhaps, however, we shall not be far wrong in 
thinking that a few new methods would not be out of place. 
The papers which were recently read on the above subject 
before the New England Cotton Manufacturers' Association 
are therefore of some interest, if only as showing the atten- 
tion that is being given to the subject. That this is not 
inconsiderable is shown by Mr. Charles Robbins, who, 
discussing ** Electricity in Textile Mille," mentions that 
in 1900, there was being used approximately 800,000 н.р, 
in 98) per cent. of the American cotton mills, whilst there 
are now electric motors aggregating' 140,000 H.P. in use. 

Mr. Robbins lays down the following conditions for a tex- 
tile mill plant : constant speed, maximum efficiency at all 
times for each unit of plant, minimum amount of attendance, 
least poesible floor space, capacity for easy extension, and 
wben 80 enlarged to have any or all generating unita supply- 
ing power to any or all points irrespective of location of 
power, demand or distance. These conditions, he says, are 
best met by electrical transmission, and electrically-driven 
mills undoubtedly turn out more work, and of a better quality, 
than those driven by mechanical means. Tracing the steam 
engine from the early days of electricity to the present, time, 
the author attributes some of the great improvements 
in the steam engine to the requirements of the econo- 
mical generation of electricity, especially for power 
and traction ; further, the proper running of alterna- 
tors undoubtedly caused a revolution in steam engine 
design in order to secure parallel running. Consequently, 
the prime mover of to-day—the steam generator— 
із а far more efficient and economical unit in every wa 
than the older fashioned Corliss type of engine, in suc 
points as floor space, steam consumption, absence of belting, 
and many others apparent to everybody. An important one 
for textile mills is that the initial plant may consist of two 
units, each running economically and normally at from 70 to 
75 of ita rated load, and in the event of accident to one unit, 
the other, by reason of its overload capacity, could carry the 
Mure demand for power during the period of repair to the 

rst. 

The consideration of direct-coupled plant leads necessarily 
to the steam turbine, which Mr. Robbins advocates as the ideal 
generator for mills. Amongst other advantages over Corliss 
engines, he mentions that the turbo-generator occupies only 
one-fifth the space, and two-thirds the height. Foundation 
bolts are unnecessary, with consequent saving in foundations, 
From 50 to 125 per cent. load, the steam oonsumption is a 
straight line; there is hardly any wear on the bearings ; and the 
engine is practically * fool-proof." Another point in its favour 
is that no internal lubrication is required, and therefore the 
condensed steam can return direct to the boiler. А case is. 
instanced where the cost of oil for а 600-н.р. turbine was 
during several years about 23d. рег day of 24 hours—or 
about 10 per cent. of that required fora reciprocating engine 
of similar capacity. , 

The distribution of wires for the transmission of the power 
costs less than belting and shafting, and that it is a system 
of greater flexibility, is obvious ; and from this the author 
leads on to а consideration of the best motor to use, Here 
he unhesitatingly plumps for the alternating-current type, 
consisting as it does of only simple parte, and having auto- 
matic regulation, requiring power only in proportion to its 
output, and being capable of sustaining large overloads 
without injury. Further, the inherent design of this type 
of motor makes the uniform rotative speed of the prime- 
mover available at the work just as though it were directly 
coupled up. AL : 

Speaking generally, as regards breakdowns and extensions, 
the electrical driving of & cotton mill is security against the 
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completeness of the one, whilst its facilities for the other are 
unlimited. The author adds a few remarks in conclusion 
regarding electric lighting, advocating the Nernst lamp as 
the ideal lighting. for textile milla, owing to the quality of 
ita light, its flexibility in candle-power, and its capability of 
being used efficiently on 200 to 220-volt circuits. He in- 
stances many large mills as being illuminated with this lamp, 
but a few figures as to cost of upkeep and renewals as com- 
pared with the arc lamp would have been interesting. Some 
results of tests of turbo-generators are given. | 


The second paper, read by Mr. Edward W. Thomas, was 


entitled * Electric Measurements of Power required in Cotton 
Manufacturing," and consists chiefly of а series of most 
interesting tests at a certain mill, set out in tables. Unfor- 
tunately, we have not space to detail these tests, but the 
following is an abstract of the conditions and of the figures 
obtained :— 

Number of motors, 24 in all, comprising 1 of 20 H. P., 1 of 
30 H. P., 1 of 50 H.P., 1 of 75 U. p., and 20 of 150 н.р. 
The combined rating was 9,175 H.P., and the total load 
2,597-32 H.P. The total amount of power required to drive 


the motors, shafting, &c., was 552-1 f. P., or 21°25 per. 


cent. 

i In testing for spindles per horse-power on warp spinning, 
each motor drove 10,000 spindles. The average number per 
horse-power at full load, deducting friction of motor and 
shaft, was 80:12, compared with 65:92 spindles рег horse- 
power, including these logses, giving a reduction in spindles 
per horse-power of about 18 рег cent. With the filling frames 


the respective figures were 98:8 and 76:4 spindles per horse- 


power, or about 20 per cent. reduction. In the case of the 
looms, the average was 4'87 and 3:62 looms per horse-power 


respectively. The following figures of weights are interesting, 


. bearing in mind that all the pulleys above 20 in. had wood 
rims, and the bays were 10 ft. 8 ір. from centre to centre : — 


Shafting ees 170 lbs. per spindle 

Couplings  ... sos 309 „ " 

Pulleys " 1361 „ i 
Total 3:376 ,, „ 


The percentages of total load for each department were :— 


Opening and picking  ... 130 H.P. 5'13 per cent. 
Cards, drawing and roving 35425 „ 14 ji 
Spinning ... aise 1,36370 „ 539 i 
Rlashing ... wae $us 26 „ 100 „ 
Weaving ... vis sis 637 ,, 2517 „ 
Cloth room "m bis 195 „ 80 „ 


The motors were all suspended overhead, and operated at 
550 volts and 40 cycles. | 

The paper contains some of the charts taken by the 
recording wattmeters used on the tests. Each motor was 
given a reading for 75 minutes, the connection being made first 


for full load and then stepping down the load in different 


degrees. The author believes that every mill motor should 
have its own registering wattmeter, by means of which any 


increased power developed or of coal consumed would be 


immediately noticed and traced out. 


ELECTRIC SIGNAL LIGHTING ON THE 
LANCASHIRE AND YORKSHIRE RAILWAY. 


By VERAX. 


` 


‘THE electrification of a few signal lanterns on the Lancashire 
and Yorkshire Railway, was first tried experimentally about: 
віх years ago at Victoria Station, Manchester, with satis- · 


factory results, When Bolton Station was rebuilt and 
enlarged, it was quite in keeping with the modernised con- 


dition of this important railway centre that the signals 


should also be lighted by electricity. 
In the ELECTRICAL Review for April 22nd, 1904. we 
published an account of the installation at Bolton New 


Station, which comprised an electro-pneumatic signalling : 


system, together with 21 electric cranes, 17 electric capstans, 
6 electric lifts, 18 electric jiggere, and 800 electric lights. 
The advantages of such a power plant doubtless influenced 
the railway officials to electrically light every signal about 
the place, in preference to using oil or gas. 


More than 200 signals have now been provided with this 
kind of illuminant at Bolton, and the success attending these 


Fra. 1.—DouBLE-ABM Dwarr SIGnNat. 


early efforts has led the railway company to carry out a 
similar project, though on a larger scale, in connection 
with the Hunt’s Bank widening, outside the city of 
Manchester. | | , 

Our readers may remember that а brief referenoe was 
made in the article named, to the method employed by the 
Lancashire and Yorkshire Railway for fitting up their 
electric signal lamps. | 

Instead of securing the lamp bracket to the base of the 
lantern, it is fitted inside the lid by means of three springs, 
the combined tension of which holds the bracket firmly in 
position, and at the same time makes a good mechanical job. 
A view is given in fig. 2 of a main-line signal lantern, such 
ав has been described, with the.top partially open; bat it 
will be understood that, as the lid is closed, the electric lamp 
falls to а position behind the bull's eye and back disk 
respectively, thus affording a front light for the engine 
driver and a back light for the signalman. 


- 


Fic. 2.— Ma1im-Lisg SIdNAL LANTERN. 


Our first illustration depicts a double- armed dwarf signal, 
the lantern lid for the lower arm being purposely opened to 
permit a view of the interior of the lantern. In case of 
necessity, the electrical portion could be removed in balf a 
minute, and the value of such an arrangement will be 
referred to later on. ! | 

At the transition stage from oil to electricity, several fila- 
ment breakages occurred where the latter are anchored to 
the platinum wires. These faults were traceable not to 
defective manufacture (as is usually the case), but to severe 
vibration set up when the semaphore arms were pulled off 
or restored to the danger positions. Acting upon the 
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English maxim that “ difficulties were made to be overcome,” 
this problem was duly solved by inserting a small piece of 
twin flexible cord 35/40 gauge between the lampholder and 
the bracket within the lantern lid. Filament vibration was 
thereby reduced to a negligible quantity, because the most 
delicate part was no longer rigid. 

The form of bracket used at the commencement is shown 
in fig. 3, and the later type with flexible suspender is 
portrayed in fig. 4. 

If incandescent lamps are subjected to a 24 hours’ test at 
the generating station, prior to use on signals, and after- 
wards fixed in the manner indicated, it is safe to affirm—as 
the result of practical experience—that no trouble need be 
anticipated. 


Fic. 3.—Earty FORM oF 
Lamp BRACKET. 


The installation pressure at Bolton L. & Y. Rly. gene- 


rating station is 220 volts, but the 8-с.р. lamps used on the 
signal section are made for 230-volt circuits. Two results 


accroe from baving lamps 10 volts in excess of the working 


pressure, both of which are satisfactory :— 
1. The filaments never become quite incandescent, and a 
prolonged life for the lampa may safely be predicted. 

2. Light is emitted through the red and green spectacles 
at an intensity suitable for railway requirements. 

A double-pole switch is fixed in each signal box, the 
sigaalman being held responsible for switching his own 
signal lights on and off at the proper time ; moreover, а 
pilot light is placed near tbe block instrument shelf, which 
not only tends to illuminate his cabin, but serves primarily 
to remind him whetber bis signals are lighted or not. Ifa 
fog descended or.the sky became enveloped in a dense gloom 
during the day time, the pointsman would at once switch on 
current to the signal lights, and thus cope effectively with 
an exigency all too prevalent at this time of the year. 
How long, under similar atmospheric conditions, it would 
have taken a lampman to scale 100 ladders and light 200 
yas or oil lamps is a question which we prefer to leave to the 
fertile imagination of our readers, Furthermore, the fog 
may have lifted within an hour or two of its commencement, 
and the lights would thea require turning off again. It 
will be apparent to everyone familiar with railway work, 
that under electrical conditions it is possible to economise 
light in the morning and evening, owing to the fact that all 
signals can be instantly lighted at dusk and extinguisbed at 
twilight ; these factors indicate that electric signal lighting 
has come to atay. EE 

An electrolytic meter is connected in series with the posi- 
tive main, so as to register the number of В. of T. units 
consumed exclusively on signal lamp circuits. 

The cables are laid in underground conduits, from the 
power house to where iron-cased branch fuse-boxes are 
fixed on the signals. p 
Beyond this point 3/22 lead-covered twin-wires are con- 
tinued to the lamp terminals without additional protection. 
We admit that wood casing and steel tubing have advan- 


~ 


Fia. 4.—RECENT FLEXIBLE 
LAMP: SUSPENSION. 


the best. 


tages under certain definite conditions, but for signal light- 
ing, lead-covered wires, carefully cleated, are undoubtedly 
In a few instances /Aree lamps have been joined 
in parallel to one set of fuses, but by far the greater number 
are wired for a maximum of ¿wo lights per fuse; whence it 
will be obvious that a broken filament only affects one 
semaphore signal, whereas a short-circuit: iu а lampholder 
would blow the fuse and extinguish two lamps. 

An ides has somehow got abroad that, if a signal light 
became extinguished, the probability of a railway accident 
would be very great, and the question is occasionally asked: 
„What would happen if a light went out? Well, the 
railway company have a lineman on duty, a small portion of 
whose time is devoted to maintenance work of this kind. In 
practice, a blown sub-fuse, 
or a defective lamp is the 
type of fault met with, as 
our technical readers will 
readily understand. 

The pointsman or 
shunter may be the first 
to notice a failure, in 
which case the defect 
would be promptly notified 
by telephone to the power 
station and quickly 
remedied. But if, in the 
meantime, a passenger 
train approached, what 
then? In that case the 
engine driver would carry 
out the rules and regu- 
lations of the railway com- 
pany, which instruct him 
to treat a light “out” as 
a danger signal, bring his 
train to a stand, and re- 
port the fact to the signal- 
man or station master, 
| Tbe passengers would 
necessarily suffer a few minutes’ delay, but after the 
usual precautions had been taken, the train would be 
allowed to proceed on its journey. 

Let us suppose for a moment that all the lights had failed. 
This is a very remote possibility, but if such a mishap did 
occur the difficulty would be temporarily overcome in the 
manner illustrated in figs. 3 and 4. The electric brackets 
would be quickly replaced by paraffin lamps until permanent 
repairs could be effected: needless to say, the first total 
failure has yet to be recorded. 


Fia. 5.—ELEctTRIcaLLy-LIGHTED BRIDGB oF SIGNALS. 


In the North of England, tunnels and bridges invariably 
span the approaches to our large stations, and these ob- 
structions render signal sighting a somewhat perplexing 
task, : 

. Now the semaphores on a bridge of signals, such as 
may be observed in fig. 5, have to be superposed so 
that an engine driver may observe the Home signal con- 
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trolling the particular line һе is travelling along before he 
emerges from the tunnel. 

The murky surroundings, however, render it imperative 
that the signals shall be illuminated several hours longer 
than those which have a clear, sky-line background. An 
8-ampere tumbler switch is therefore employed in special 
cases of this sort and manipulated as required. 

Some of our Continental confrères have two lamps 
burning in parallel, lest one should fail; others have 
adopted a more ingenious arrangement, whereby a warning 
bell is rung when the filament breaks, a second lamp coming 
automatically into action. Either of these methods would 
be costly and fraught with difficulties at a station where 
there are во many lamps as the installation described. 

Sufficient, however, has been said to show the trend of 
events on the Lancashire and Yorkshire Railway in the 
matter of signal lighting. 


AMSTERDAM—HAARLEM ELECTRIC 
TRAMWAYS. 


‘Last week-end, by the courtesy of Messrs. J. G. White and 
Co., the contractors, we shared in a visit of inspection to 
the above-named tramways. They are the property of the 
Electrische Spoorweg Maatschappij, of Haarlem, and embrace, 
besides the line from Amsterdam to Haarlem—an entirely 
new construction of the light railway order, about 12 miles 


іп length—an older tramway from Haarlem to Zandvoort. 


an extremely popular seaside resort. The last-mentioned 
undertaking originally belonged to the Eerste-Nederlandsche 
Electrische Tramways, the first electric tramway installed in 
the Netherlands; the E.S.M. company, which was partly 
financed from New York (the New Amsterdam of a byegone 
era), acquired a controlling interest in the E.N.E.T., partly 
reconstructed and doubled the track, and built new car- 
sheds, &c. ` 

The unique feature of the new Amsterdam— Haarlem sec- 
tion isthe fact that the tracks, which are оп either side of 
the great military road constructed by Napoleon, and run 
parallel with a canal and a railway, are held up throughout 
their entire length by sheet piliog, necessitated by the sandy 
nature of the soil. The company has secured running 


powers over the municipal tramways to the centre of 


Amsterdam. The total cost of the work, including track 
construction, rolling stock, power station and car-sheds, has 
amounted roughly to £300,000. | 

On Saturday the visitors were taken over the routes by 
Mr. А. N. Connett, chief engineer to Messrs. J. G. White 
and Co., to whose designs the work has been carried out; 
they were accompanied by Mr. Wood, who has had charge 
of the construction, Mr. C. H. Julius, engineer and 
manager of the E. S. M., and. Mr. Murphy, of Mesars. 
J. G. White & Co,’s London engineering staff. 

On the following day a visit was paid to the new 
municipal electri: lighting and traction generating station 
in Amsterdam. | 

The party was greatly interested in the various engineer- 
ing works visited, as well as in the unique system of canals 
for which the City of Amsterdam is famed, and the 
numerous other features of interest characteristic of that 
ancient city. Thanks to the lavish hospitality of Messrs. 
J. G. White & Co., the tour was in every way enjoyable, 
and the visitors were especially indebted to the four 
gentlemen above-named for their successful efforts to ensure 
the comfort and entertainment of their guests, who returned 
to London on Monday morning. A full account of the 
tramways will appear in a later issue. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


— 


Ox Thursday, November 17th, Mr. W. Emmott, chairman of the 
Leeds Local Section, delivered his inaugural address, which was 
devoted mainly to a review of the electrical industries. The 
chairman referred briefly to the depression in trade during 1903, 
the standardisation of materials, the new patent regulations, &c. 
He considered that the Post Office was the proper authority to deal 
with the whole of the public telephone work of this country, and 


ought to acquire the National Telephone Co.'s system at a fair 
price. In electric lighting and power work, the chairman thought 
tbe gas engine would have a great future, and that the suction type 
of gas plant would be largely adopted ; his experience with engines 
of 300 B. H. r. had been very satisfactory. For small stations the gas- 
driven plant had advantages, and might be worked in con- 
junction with a municipal supply of power gas. 

The section had done well during its first year, thanks largely to 
the labours of the hon. secretary, Mr. G. R. Blackburn, and with 
the cordial co-operation of the members it might count upon a 


prosperoue future. 


Gas ENGINES FOR CENTRAL STATIONS. 


Abstract of Paper read by Hugh Campbell, M.Inst M E., at Leeds, | 
on Thursday, November 17th, 1904. 


Ir may truly be eaid that from engineers the gas engine maker bas 
received less encouragement and support than from any other 
branch of industry. 

The gas engine has been less used for public electric supplies than 
for any other work tbat I know of , I suppose the reason for this 
in the past bas been the doubt as to whether the gas engine 
possessed the qualities of developing its rated power continuously, 
with economy, running with regularity and reliability. 

The first central station of any візе adopting gas engine power 
was the City of Belfast, which erected in 1895 a station consisting 
of four horisontal double-acting engines each of 120 1. P., and two 
double-actiog engines each of 60 1 H.P. 

The cost of production of the current, as given by Mr. Victor 
А. Н. McOowen, electrical engineer to the Belfast Corporation, from 
а paper read before the Institution of Mechanical Engineers in July, 
1896, was 5°417d. per unit sold, on an output of 82,771 units from 
January 23rd to December 31st, 1895. 

The gas engine plant was a failure, and has since been replaced 
by steam engines, the cause of tbis being no doubt the extra- 
ordinarily beavy cost of production, as well as trouble with the 

lant. 
d Beveral other stations have, during the last few years, been set to 
work with gas engines, of which data follow :— 


Later Gas-Driven STATIONS. 


d. U . e а. 
Walthamstow .. 814,187 | 15°45 | 46 19 36 06 107° 
Redditch ‚| 265,717 | 1411 | 88 19 53 724 | 184 
Northwich ‚| 167,198 | 920 | 51 15 50 35 | 1:511 
Averages... — 14:38 | 555 184 413 135 | 1°29 


* Anthacite coal, 20s. per ton in bunkers. і Mond gas, 2d. per 1,000 ft. 


From these figures you will see what an enormoue improvement 
has taken place in the economical production of electricity in these 
stations, as compared with that of Belfast. 

I now come to some more recent installations of gas engines for 
central station work, those in which my firm bas been responsible 
for the engines. In one of these, viz, that of the Guernsey Elec- 
tricity Co., there existed prior to the installation of the gas engines 
а steam-drivon plant of practically the same output as tho gas 
engine plant which was installed later. 

The stations are equally favourably situated with regard to the 
coalfield, and the cost of carriage on tbe coal is the same. 


Sr. Ретввровт BTRAM-DRIVEN STATION. 


One battery 32 xw. Capacity 10 hours. 

Two 75-Kw. combined steam engine sets. 

Two 180-x w. triple-expansion steam engine sets. 

One condenser 360 Kw. capacity. 

Twe water-tube boilers and superheater for 75 Kw. each. 
Two water-tube boilers and superheater for 180 Kw. each. 
One Green's economiser and two Weir pumps. . 


Sr. BAMPSON'8 GAS-DRIVEN BTATION. 


One battery 50 kw. Capacity 10 hours. 

Two 180-ку. Campbell“ gas engine sets. 

Two Daniels gas producers. 

One 20-ft. diameter gas holder. 

Two circulating water pumps and water storage tank. 


I am very much indebted to the kindness of Mr. Arthur G. Bird, 
A. M. I. E. E., the engineer to the Guernsey Electricity Co., and to 
Messrs. Edmundson's Electricity Corporation, Ltd., for the figures 
which I am able to give you below, and which I think you will 
find to be a fair and just comparison of the respective costs of 
both stations, and of the economy of gas-driven over steam-driven 
stations. 

Originally the St. Peterport steam station was designed for 
lighting only; since then the demand for power sprang up at the 
local quarries some two or three miles away, and to transmit the 
current there, transforming had to be introduced. The steam 
station for a period took both the lighting and power loads. Since 
then the St. Sampson gas-driven station has been erected to deal 
with the power load only, the current for which is delivered 
direct to the mains. І 

It is because of the loss incurred in transforming that it was con- 
sidered by Mr. Bird that the fairest way was to give the costs per 
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unit generated at both stations. You will see that in September 
there was an economy of the gas-driven over the steam - driven plant 
of `8464., and in October of 513d. per unit generated on the total 


Messts. T. H. & J. Daniels, of Stroud, Gloucester. The steam boiler 
used in connection with it consumed 15 p:r cent. of the total coal 
required forthe plant. This is not due to avy defect in the gas plant, 


- works cost. as it compares favourably with any which I know of, but here, it seems 
GENERATING Costs, GUERNSEY STRAM AND Gas6-DRIVEN BTATIONS, IN PENCB РЕВ UNIT GENERATED, 
STEAM-DRIVEN. GA8-DRIVEN. 
— May. June, July. August Sept. October. May. June. July, August. Bept. Octobor. 
| а, а. а. а. a. a a a а. а d а 

Coal, per unit m 502 503 452 458 525 583 255 240 240 224 248 248 
Stores and water ... i '042 044 042 3 042 78 078 072 104 104 056 048 048 
Wages eus $us sz» 184 182 177 160 156 142 206 `152 184 192 160 152 
Repairs, all plant, mains, s- ne 

and buildings ... oe 1221 | *1469| 092 076 "163 256 175 120 136 136 120 104 

Total works ost. ‘850 | ‘875 763 | 726 922 | 1065| 708 616 | ‘664 608 576 552 

Efficiency of distribotion, 

per cent, ES es 706 |» 731 61 69 5 71 71 80 80 80 80 80 80 
Unite sold... ss .. | 37.776 | 32354 | 32,130 | 41,906 | 39,078 | 38,911 | 18,565 | 26,132 | 29,153 | 31,130 | 35,597 | 40,289 
Units generated sx» ... | 63506 | 44,241 | 52574 | 60,316 | 55,133 | 55,108 | 23,206 | 32,665 | 36,441 | 38,913 | 44,496 | 50351 
Possible units, full load ... 80.7 67,570. 68,640 | 77,460 | 78,585 | 85,335 | 37,620 | 42,840 | 47,700 | 52,200 | 55,080 | 61,380 
Plant load factor, percent. | 663 65 6 76 6 78 70 45 6 62 76 76:5 745 81 658 
Coal per unit generated, Ib. 59 58 5°23 4°83 5 56 6:13 26 2:44 2:33 2:19 2:32 2:44 
Price of coal in bankers... | 15/10 | 16/- 16/- | 17/10 | 17/6 | 17/6 | 18/6 18/6 | 18/6 | 18/6 | 19/6 | 18/6 
Difference in favour of gas 

J lant, per vnit generated ae T Tm сег 142d. ‘259d. | 099d. | ‘128d. | 346d. ‘513d. 


* 


With reference to the capital cost of the two plants at Guernsey, 
Tam able, by the kind permission of Мевгг Edmundson’s Elec- 
tricity Corporation, Ltd., to give you the following figures :— 


AcTUAL Cost or PLANT. 


ВТ. PETERPORT. ST. SAMPSON. 


One 180-kw. triple engine, 160 | One 300-5 н.р. gas engine. 

Ibs. working pressure, 420 | One air compressor. 

r. p. m., 270 B. H. p. One 180-kw. dynamo, 250 r. p. m. 
One 180-kw. dynamo. Half cost gas producer plant and 
One boiler and superheater for holder. 

above. Oae circulating water pump. 
One surfaoe condenser, 1,000 | Half cost pipework. 

eq. ft. surface with steam- 

drivirg air pumps and motor- 

driven circulating pump, euit- 
able for two 180-kw. engine 
sets, say, half cost. 

Oae feed pump. | 

Pipes, valves, &c., for such a 
plant, say, half cost. 

Boiler, brickwork, satting and 
suitable length of flue. 

Chimney of wrought-iron, with 

. suitable foundations. 

Total cost of steam plant, 
£3,642. 


No allowance is made for foundations, buildings, rough Jabour 
for erection, or cartage in either case, nor ia there included tho 
cooling tower, or any water storage, in connec'ion with condeoscr 
plant. Tbis is balanced by water віх rage tauk for tbe gas plant. 

The gas engines at St. Sampson’s station consist of two four- 
cylinder vertical engines of enclosed type, working on the Otto 
cycle, each developing 300 в нр. on producer gas at 250 гр m. 

The ose cylinders are 17 in. diameter x 17 in stroke, the 
pistons к direct coupled to a four-throw cranksbaft running in 
three bearings in the bedplate. The sequence of the explosions in 
the cylinders is No. 1, No. 2, No. 4 and No. 3. 

Splash lubrication is adopted for oiling the crankshaft, connect- 
ing rods, pistons and cylinders, and this has been found to be very 
effective and satisfactory. 

The whole of the valve gearing is mounted on the top of the 
cylinders, the oam-shaft being driven by screw gearing and bevel 
wheels from the crankshaft. 

The exhaust valves and exhaust valve box are of special construc- 
tion, in that they are both independently water cooled. The air 
valves and valve boxes are of the ordinary type. 

The method of governing adopted is that known as the throttle 
system, which is carried out exactly on the lines of the steam 
throttle. The gas and air arrive at the throttle valve by separate 
pipes, and are mixed as they pass through the throttle valve. 

The type of valve for the throttle depende upon the nat ure of the 
gas SORS: but for producer gas an ordinary double beat valve 
is use 


Total cost of gas plant, £3,200 


The gas engine of tbe type described is at least as well governed 
as any of the high-class steam engines now made. 

By the adoption of four cylinders for the gas engines, an equal 

and very favourable turning moment is secured, while the balanc- 

of the engine is as perfect as one can get in & moving mase, 

but in both of these points better ;esults are secured than ina 

three-cylinder engine. The reasons for this will be obvious to 


"ше 
е igas; plant used in connection with the engines was made by 


No condenser. 
No power load. 


to me, is one weak spot in all the gas plants hitherto used in this 
country. 

My own opinion is that, ia the near fature, suction gas plants of 
larger power will be adopted, as this type of plant does not require 
a steam boiler or gas holder. Some large plants of this character 
ате already at work, the most recent examples being the central 
ttation for lighting and tramways at Schevenineen, Holland, where 
six gas engines of 500 в.н.р. each and a suction gas plant of 
3,000 н.р. areat work. The actual figures as to the cost of working 
are not yet available, owing to the station having been at work but 
for a few months, but I can вау from knowledge gained by a visit 
to the atation that everything is satisfactory, and the results will be 
economical. 

The ‘difficulty in introducing new things is to get someone to 
make the first attempt, and in this country I find from experience 
it is much more difficult to do this than to secure a similar oppor- 
tunity abroad. 


SowxMARY OF RxSUL TS. oN Six Hours’ Tara Ron, бт. Sampson's 
GUERNSEY, SEPTEMBER 20TH, 1904. 


Engine No. 2. Майе Ьу Messrs. The Campbell Gas Engine Co., 


Halifax. 
Units generated (watt-bour-meter) ... zs aa .. 1,120 
Average units per hour by watt-hour-meter ... T 186˙6 xw. 
Maximum load  .. sie ias sai ixi 197 kw. 
Average brake borse-power eee ies - " .. 280 
DyLamo «fli :іепсу... Ж js x T . 90 per cut. 
FukL (PRODUCER AND BOILEB) ANTHRACITE PEAS. 

Total coal used in producer .. 1.66475 lbs. 

5 - boiler ... She . 24275 ,, 
Coal used in producer per x w-hour «i i a 148 „ 
Coal used in producer and boiler per Kw.- hour p 167 „ 
Gas used per Kw.-hour ... 123 cb. ft. 


Calorific value of 1 cb. ft. «f gas in B. Th. U. (average 
of two tests) ... gis ee е .. 151 gross, 143 net 
Approximate quantity of gas produced by 1 Ib. of coal 


used in producer is 83 cb. ft. 
Average pressure оп boiler T nee 80 lbs. per sq. in. 
Temperature of fced water А гай M .. say 64° Е. 
Water evaporated per Ib of coal (at 80 Ibs. pressure)... 6 05 lbs, 
Equivalent evaporation from and at 212° F T ...7:2 lbs. 
Steam used per Kw.-boar .. cas — — ses . 1·3 los. 
Maximum amount of CO, observed — ... eee ... 58 per cent. 
Minimum ": CO, i — ‘wa ... 43 per cent. 
Depth of fire in producer se - - . 22 in. 
Average blowing pressure (column of water) . *. 84 in. 


Gas pressure near engine (when engine was running with load) 2 іо, 


Average revolutions of engine ... vis ss 248 per minute 
Momentary variation in speed, maximum load thrown 

off by pu'ling out main switch ... aie ... 9 per cent. 
Permanent difference in speed between maximum load 

and no load ... M ‘ м .. 4 per cent. 


Governing ... is У a e Considered satisfactory. 


I may add that in the governing of the engine between its rated 
lead, viz., 180 ку. and no load, the permanent difference in speed 
ia 24 per cent., and that there is practically no cyclical variation 
on & steady load. 

Another installation, for which my firm has been responsible, 
is that of Hebden Bridge. The electric ligbtiog scheme for the 
district was carried out to the specifications of your esteemed 
President, Mr. Walter Emmott, M. I. E. E., M. I. M. E. The engines 
consist of a four-cylinder vertical gas engine of similar size to 
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those made for Guernsey, but as the Hebden Bridge engine uses 
lighting gas of (00 B.Th.U. value, the maximum brake horse- 
power developed will be 350 в.н.Р. Another engine of the 
horizontal ordinary type is also installed, but it is proposed to 
remove this and replace it by a four-cylinder vertical engine of 
larger power. 

The station costs of this installation are not yet available, 
owing to the short time the plant has been at work; but the 
results of a test топ made by Mr. Emmott and his assistante will be 
of interest. | 


RzsuLTS or Foun Hours’ Test (НЕврин BRIDGE STATION) ON 
300-B.H.P. Foun-CyLInDER VERTICAL Gas ENGINE. 


Makers,— The Campbell Gas Engine Co., Lid, Halifaz, 


Capacity of dynamo ; 905 140 xw. 
Maximum Kw. generated... 7а R sah 146 4 
Gas consumed per x w.-hour at 146˙4- K w. load 21°96 cb. ft. 
Gas consumed per xw.-hour at 75-xw. load 2677 cb. ft. 
Heat value of gas ... bed Sek m us .. 600B Th. U. 
Cost of gas ... és gee : 1s. 9d. per 1,000 cb ft. 
Fuel cost per unit generated М са sus 462d. 
Efficiency of dynamo vss eas T .. 93 percent. 
Mechanical efficiency of combined engine and dynamo... 77 per cent. 


Thermal cibciency of engine Pos m ... 937 percent. 
Brake horse-power developed with load of 146 4 xw. ... 210 


I would remind you that this engine was working considerably 
under its rated power when the above results were taken. Better 
results and efficiencies could have been secured if it had been 
possible to put more load on the engine. 


Dıscussion. 


Mr. McLaren: Underneath the table of costs for the steam- 
driven plani at Guernsey, it says: “No condenser and no power 
Јоза.” Does that apply to the October month only, which seems to 

be higher, or does it apply all through? (Mr. Campbell: “То the 
October month only.") I bave had some experience in putting 
engines into central stations, and I find that the more economical 
the engines are, the worse are the results, and this will also apply 
to the gas engines. In my paper read before the Institution of 
Mechanical Engineers, July, 1903, I mentioned that none of the gas 
engine statious showed an economy equal to the steam engine stations. 
If you compare one etation such as Walthamstow with any other 
station, you may make the figures anything. The author has taken 
my figures for London at ld. per unit condensing. Now just to 
show what can be done by taking individual cases, I looked into the 
Electrical Times costs, and found in London alone five steam engine 
stations lower in works cost than Walthamstow, and two of these 
stations are lower in fuel cost, so that you cannot make comparisons 
unless you take everything into account. It is hardly right to 
mention engines using а chea fuel, end com them with 
engines using а dearer fuel. Take the ''Diesel" engine, its only 
source of economy is that it can use crude oil The gas engine 
results at Guernsey are excellent, but the steam engine results seem 
to be very bad, the fuel cost being onan average 7d. I think there 
must be some error in the load-factor of 70 or 80 per cent., 
which is enormonsly high. Comparing Walthamstow and Guernsey, 
I find that there 1s 38 per cent. difference in the price of coal, and 
there 16 only 34 per cent. in the cost per unit, showing that 
Walthamstow is really more economical than Guernsey. The fuel 
cost at Guernsey is bd. for the steam engines, and ‘342d. for the 
gas engines per unit generated. That is a very great difference, 
veiog over 50 per cont. in f: vour of the gas engines, on which the 
author is to be congratulated; but the steam engines seem to be 
кош very badly. However, it very much depends upon the man 
who is looking after the machines. When it comes to works cost 
(it muet be remembered that the fuel cost is over 50 per cent. in 
favour of the gas eugine), you find it is only 28 per cent. in favour 
of the gas engines, and there is more attention required for gas 
engines. The trend of my remarks is, com the best gas engine 
wiin the best steam engine, and then I will be satisfied, but that has 
uot evidently been done at Guernsey. Coming to the vertical cylinder 
gas engine, | think the author is here on the right track. The coal used 
by the boiler fur making the gas was 16 per cent. of the total required 
for the plant; they are therefore using the most economical plant 
with the worst boiler imaginable. 

Mr. A. B. Mountarm: If we could drive engines with gas from 
our own gas works, to tide ue over the peak during the period from 
October to March, we should benefit ourselves and aleo the gas 
undertakings. I do not think that the actual consumption of gas 18 
of very great importance. I believe that the autnor will agree 
that an engine governed as his аго 18 not as economical as the old 
" hit-and-mies engine, although I think that wita an engine of 
his make it would be quite easy to drive an alternator. 

Mr. WoopHouss: Are the cranks actually at right angles, or 
approximately so? It is impossible to balance au engine with 
four cranks вос like this. 

The AUTHOR: No, they are directly opposite. 

Mr. J. W. Dawson: I should like to ask the author whether there 
is any increase in etlicienoy by introduciug water into the exhaust ? 
With regard to using gas engines ш addition to steam engines, and 
taking gas from a gas company, the gas engine would then be taking 
gas for the peak at the same time as che bulk of gas would be 
required for lighting. It seems to me there has been a tendency, 
due to not being able to obtain large gas engines, for the smaller 
towns to be the ones to take up gas engines, whereas it is well known 
that a small town does not offer the bost prospects. If you were to 
pat down а modern gas engine station in the midst of a big town, what 


would be its chance against а steam plant? To get a fair comparison, 
you must take fair comparative areas, and the same system of dis- 
tribution. 

Mr. S. D. Всноғтегр: I have had the pleasure of seeing the 
engine which is running at Hebden Bridge. The sound of the 
engine when working and ite external appearance are very similar 
to tbe standard high-speed central station type of steam engine. 
There does not seem to be much more attention required than 
would be given to а steam engine of a similar size. What is the 
capacity of this plant to deal with overloads euch as are common in 
stations that are supplying current for tramway purposes? Over- 
load capacity is very comforting to an engineer when the peak load 
is coming on, in the winter time, and also when he has the holiday 
traffic to deal with on a tramway system. While fuel costs would 
appear to show in favour of the gas plants, the wages for the two 
seta, as given in tho paper, do not seem to show any decided advan- 

in favour of either gas or steam. I should incline to think 
that the cost of repairs and renewals will be heavier with gas than 
with steam. | 

Mr. P. Rosrixc: With regard to the power factor, the two 
months choeen as being во much more economical with gas than 
steam, viz, Beptember and October, are the perticular mouths in 
wbich the load factors are 11 per cent. and 20 per cent. respec- 
tively less than for the gas engine. If you, however, take the two 
months of July and August, where the load factors are approzi- 
mately the same, the result is only very slightly in favour of the 
gas engine. І saw two big gas engines recently, of 250 H.P. 
running on gas fiom coke ovens, but in less than 12 months they 
had to take the whole thing to pieces to remove the tar; aud I 
suppose the gas from coke ovens is somewhat similar to that from a 
producer plant. I should be glad to know whether the author had 
any trouble on that account. The author shows these engines with 
fly-wheels at both ends of the crankshaft, bas he bad any trouble 
with engines built that way ? 

Mr. Rocmrson: With regard to the Hebden Bridge resulte, the 
fuel cost is 462d. and it seems to me. that it will have to be con- 
siderably lowered before the results can compete with steam 
engines. The momentary variation in speed, the maximum load 
being thrown off, is given at 9 per cent., and this, again, is ext:emely 
high. 

Mr. Suaton: I should like to give the costs obtained in a 500-K w. 
station which Mesers. Willaus & Robinson erected in Scotland about 
three years ago, because I consider they fotm & very good standard 
of excellence for steam eugines. The coal cost comes out at 148d.; 
oil and waste, '013d.; wages, 022d.; repairs, 022d.; total works 
cost, ‘205d. ; 5 per cent. interest on £10,000 comes out at 044d. ; and 
10 per cent. depreciation on £10,000, comes out at '088d.; Ше 
total cost is, including interest and depreciation, 337d. "These 
figures are being very well maintained, the figures that were sent 
to me this year coming out at 881d. It is a factory plant, and the 
boilers are working at 250 Ibs. pressure, engines running condensing. 
As far as I know, these figures create a record in electrical 
generation. : 

Mr. Н. Dicxmson: I think we must all agree that tho results 
obtained with gas engines so far are not very good. In addition to 
Belfast, where the engines bave been taken out, there are Leyton and 
King's Lynn. At Redditch I understand that there bas bcen very 
considerable trouble, and I believe that the engines there were out 
of use for many months, and а steam plant running. АП these 
results make us central station engineers dubious. I wish the 
author could give us соте figures in connection with larger engines. 
We want economy iu total running cost, or economy in first cost; 
if the running cost is equal and the capital cost ie lower, that will 
do. Auother thing we must have—a high-speed engine for very 
large units, to enable us to get cheaper first cost. If we have a 
huge vertical engine of 2,000 or 3,000 H P., the parte are most diffi- 
cult to get at. High speed, even turning moment, good governing 
and reliability are what are wanted. With regard to 56. Bampeon's 
engine, the load factor is the relation of the load to the plant, and 
has nothing to do with the load for the усаг. It is the output per 
hour compared with the maximum load. 

Mr. W. Emmott: I ought to tell the author that I find I have 
to give him, in my final report, credit for 6 per cent. more efficiency 
than is shown in his paper. Ag to the comparative cost of a 250- 
B.H.P. suction plant, and the same power iu a water-tube boiler, 


you can take it that а water-tube boiler will cost 23 times as much 


as the suction plant. A water-tube boiler would take twice as mach 
space as the suction plant. Where anthracite can only be obtained 
at а prohibitive price, coke can be used, and in my own experience 
it is cheaper to burn coke at 138. per ton than anthracite at 
26s. per ton. The cost of banking up a fire I find in а suction 
plant of 250 B. n. P. for 12 hours does not come to 1s Several 
engines can be run with one producer. An engine can be started 
up from a banked fire in 15 minutes without difficulty, and you can 
start up an engine in one minute whea the producer is going. 
have prepared plans for Hebden Bridge, whore I have reason to 
believe that the Council will adopt the system, and I am of opinion 
the fael cost will come dowa to about 176, or 2d. 

Mr. CAMPBELL: Referring to Mr. McLaren's remarks about the 
bad steau engines, І am not making a comparison between this 
particular make of stam engine, but against steam engines 
geuerally, and that is why I have not mentioned the name of the 
maker. The resalta of the steam plant are not very good. The gas 
engine plant has turned а non-paying coacern into а paying 
concera; whether high thermal efficiency hae anything to do with 
it or not, Icannot say. With reference to the boiler for the gas 
plant, unfortunately, it has been considered by gas plant makers 
that the fuel consumption in these boilers is a point that need not 
be troubled about. When you get a big plant, it telis a different 
tale. I quite agree with the remarks about the boiler. Mr, 
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Mountain says the consumption of gas is not important; I think 
myselt that it is & very important thing. I presume that he meant 
that it was not important if the result that he wanted to get was a 
temporary one, or one that was to help him over the top of the load. 
The engines at Guernsey, and any other engines that we make, are 
quite capable of carrying continuously the load at which they are 
rated. The Bt. Sampson's engines run at top load, and have to take 
an overload of 20 per cent. at any time they may be called upon to 
do во. One feature about the four-cylinder engines is, that they 
bave never been able to pull them up, no matter what load has been 
оа; they have slowed them down, but not pulled them up. The 
engines at Bt. Sampson's start at seven in the morning, aud run till 
eight at night without a stop. In September the steam-engine 
plaut ran 480 hours, and tbe gas-engine plant 412 hours. The sole 
object of cooling the exhaust gas by water, is to reduce the noise. 
Mr. Woodhouse refers to an installation in the Isle of Wight which 
was placed in & very low position in a valley, & very little noise 
being magnified, and the owners of surrounding property took 
advantage of it to try to make money out of it. The wages costs at 
Gaernsey seem to be no more than the steam cost, and I do not see 
any reason why they should increase. With referenoe to the fuel 
cost at Hebden Bridge, I would like to point out that the engine 
was running at balf load at the time the figures were taken. 
As to variation of speed between no load and full load, 
I do not see that there will be any difficulty in managing to cut 
down that figure of 9 per cent. to something like 6 per cent., or even 
5 per cent. It all depends upon the range of the governor in working 


the throttle valve. The description which Mr. Seaton has given of ' 


the Willans set, and the total cost of :334d., is remarkable indeed, 
but it cau only be said that it is working under very favourable 
conditions. Engine slack is suitable for gas-making plants, but I 
am not an enthusiast about using ordinary coal for gas making. 
There are a few gas plants made which use а common coal, but the 
first cost is out of all proportion to the value. I believe that the 
plant which aticks to anthracite and coke is the plant which is going 
to live. The steam engines at Guernsey have been working three 
years, во that they are not very ancient engines. Во far we have not 
had the sligbtest trouble with our two fly-wheels. I should say that 
wbat was wrong with Belfast was the same thing that was wrong 
with Leyton and King's Lynn, and that was, they had got hold of 
bad gas engines But, taking the Belfast experience first, the 
engines had the old hit-and-miss type of governor, and they 
could not be got to run in parallel. Then they had diffi- 
culties about getting the engines to run at top load. 1а 
addition to tbat, they were using town's lighting gas at 
2e. 3d. per 1,000 cb. ft. They were using the old system of 
ignition tubes. With regard to King's Lynn, I understand they 
had a great deal of trouble with vibration and noise. With regard 
to Leyton, I do not know the details, I agree with Mr. Dickinson 
tbat high are necessary, but I fear that we shall never beable 
to get the bigh speeds of steani engines; our gearing would not be 
able tostand the 400 or 450 r.p.m. At Guernsey salt water is used 
for cooling throughout the whole of the engines and the gas plant, 
and so long as the water is circulated fast enough and is not ised 
to increase in temperature too much, there is no salt deposit. 


ВївмїнанАм Local, SECTION. 


Tue first meeting of the session was held on November 23rd, the 
retiring chairman, Mr. J. О. Vaudrey, presiding. ; 

Mr. Vaupgsy, in a few introductory remarks, said that members 
might feel some pride in the success which had attended tbe work 
of the past session. The Local Section was now firmly established, 
and the total membership, including all classes, amounted to 255. 
They had been particularly fortunate in having secured Bir Oliver 
Lodge as first President. He congratulated them on retaining as 
hon. secretary Dr. D. K. Morris, who had rendered them such good 
service, and had great pleasure iu introducing the new chairman. 
In Dr. Sumpner they had an extremely able man. As principal of 
the Birmingham Municipal Technical School, he had been re- 
sponsible since 1895 for ita organisation and equipment, and it was 
due in a great measure to his. efforts that the school was now 
recognised as one of the premier institutions of its kind in the 
country. 

Dr. SUMPNER, who was cordially received, proposed that the 
hearty thanks of tbe members of the Section be accorded to Mr. 
J. K. Oatterson-Bmith for his work as assistant hon. secretary during 
the past session, and tbis motion, having been seconded by Dr. 
MORBIS, was unanimously carried. 

He then delivered his address, the subject chosen being The 
Use of Iron in Alternate-Current Instrumenta," at the same time 
exhibiting а number of original instruments illustrating the 
principles put forward, and demonstrating their action by 
experiments. 

Prof. THRELFALL, F. R. S., proposed a vote of thanks to their new 
chairman for bis excellent address; Mr. Henny LEA seconded the 
vote of thanks, and the vote was carried with acclamation, 


Grascow Loca, SECTION. 


In hie address to the Glasgow Local Section, which we briefly 
noticed in our issue of November iltb, the chairman, Mr. ROBERT 
RosmRTSON, made some interesting observations on the use of elec- 
tricaty ш collieries. After enumerating the various applications of 
electricity, which he thought would be extended by the perfecting of 


the single-phase series motor, and describing the systems of winding, 


&c., in vogue in Germany, Mr. Robertson stated that the average 
power of 40 or 50 colliery electrical installations in England and 


Wales was over 400 H.P., some attaining 2,000 н.р. Numerically, the 
direct-current syetems were in the majority, in the ratio of 55 to 45, 
but in point of aggregate power installed, the alternating current 
system predominated to the extent of 60:40. The progress that 
had been made in Lanarkshire, the principal coal-mining county of 
Scotland, was not satisfactory. Particulars had been obtained with 
regard to more than 80 per cent. of the collieries in that county; 
of these, only 11 percent. were using electricity for power purposes, 
few had installations of more than 200 H.., aud not one АС. 
plant was actually at work there. Ho was acquainted with one 
installation wbere the adoption.of electricity ia place of horse 
haulage repaid the outlay in between two and three years; in 
another case an electric pumping plant saved its cost ia three years, 
and other examples of the same kind could be quoted. In Lanark- 
shire the thicker seams were being exhausted, aud the use of elec- 
tricity would become an important factor in working the lower and 
thinner seams with profit. А 

At the Сһаїтшап'в request, a discussion followed on the subject of 
the address. | | . 

Mr. W. M'WurRTEB proposed a vote of thanks to the Chairman, 
and remarked оп the unwillingness of mining engineers to adopt 
new methods, even when the latter were proved successful. 

Mr. G. Stevenson did not regard the question of efficiency as of 
much importance, as the cost of steam raising -was practically nil. 
Electrio power had, however, been adopted in many cases on 
account of its convenience and adaptability to conditions which 
could not be otherwise dealt with. The short life of pite in thie 
country restricted the amount of capital that could be expended 
on colliery plant. Simplicity and reliability were the main con- 
siderations in colliery work. i 

Mr. W. A. CHAMEN questioned the superiority of the a.c. motor 
with brushes and commutator to the three-phase motors now used. 

Prof. Batty remarked that in Germany the question of cost of 
new schemes was the last consideration—here it was the first; hence 
the more rapid development of electrical mining machinery in Ger- 
many. Electrical plant was especially convenient in opening up new 
pite, as it could be easily installed where electric power was available, 
and removed at small cost when done with. For coal-cutting and 
haulage p.c. motors were at present in no danger of being super- 
seded by single-phase a.c. motors. | 


FARADAY SOCIETY. EM 


Tur ninth ordinary meeting of the Faraday Society was held. on 
November 23rd at the Institation of Electrical Engineers, Mr. W. R. 
Cooper being in the chair. : SAL | 

The CHAIRMAN moved that the hearty congratulations of the 
Bociety be tendered to the President, Bir Joseph Wileon Swan, on 
the occasion of the recent dignity which had been conferred upon 
him by the King. The motion was carried unanimously amid | 
applause. 

Prof. L. KAHLENBEBG, Ph. D., presented а paper on Recent 
Investigations bearing on the Theory of Electrolytic Dissociation.” 
The paper and the discussion form the subject of а special article on 
р. 922 of this issue. | І 

Mr. F. J. Ввізгке, M. Sc., communicated a paper entitled, Tbe 
Potential of the Hydrogea - Oxygen Cell," which was read by Dr. 
F. M. Perkin. 


Measurements of the potential of the combination Pte acid 


Pt os, show different results when the oxygen electrode ie charged 
wien oxygen electrolytically, or cbarged by passing oxygen gas 
through the liquid. Experiments were made to determine the 
influence of hydrogen peroxide, ozone, and persulphuric acid проц 
the oxygen potential. The results obtained showed that the, 
addition of hydrogen peroxide lowered the oxygen potential, while 
addition of ozone and potassium persulphate raised it. PM А 
Buy employiog platinum electrodes of extreme thinuess (prepared 
by depositing platiuum on glass), the same potential of the com- 
bination was obtained independently of the method employed for, 
charging the electrodes. This potential showed a good ugreemenc 
with that calculated from the Helmholtz formula. | 

Mr. Н. L. JoLx, referring to the effect of persulphates, said that 
in accumulators it had been proved that their presence did not 
account for the rise of E.M.F. on charge. 


. CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. ; 


Running Steam and Gas Dynamos In Parallel. 


May | ask throngh the medium of the “Correspondence” 
columns of your Journal, whether any of your readers have 
had any experience of the running in parallel of a Westing- 
house direct gas-driven set with a Willans steam engine, say, 
of about 40 Kw. size? I am anxious to know it there is 


any great difficulty in so doing. — 
arallel. в 2 
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Guarding the Live Rail. 


I would like information on the following pointe :— 

l. The possibility of effectually protecting the live rail 
throughout its entire length. 

2. Have any accidents occurred due to coming in contact 
with the rail, at the portions which are at present protected 
with boards? 

8. The approximate cost per mile of effective protection 
in (1). 

@) Charged. 


The Unipolar Dynamo. 


I read with much interest the &hort article on the unipolar 
dynamo or motor. From it, I gather that little improve- 
ment in principle has been made since the time of Faraday, 
and that the machine is only commercially available for 
large currents of a low voltage; and, also, tbat it is still 
necessary that part of the current-carrying circuit should be 
movable. 

Some years ago I went into the problem—at first, with a 
view to designing a generator of an absolutely fluctionless 
current for telephone work; and, later, for a dynamo or 
motor having no moving current-carrying parts, so as to 
obviate collection difficulties, and be available for the репе- 
ration and utilisation of much higher voltages than in 
present ure. Secondarily, an amorphous idea of a com- 
bination of the unipolar gencrator with the rotation field 
altermotor, with a view to a stationary transformer and 
rectifier. 

The first great difficulty to overcome was obtaining a 
series winding во ав to increase the voltage of a definite 
current, and the second difficulty was the elimination of the 
moving part of the circuit. These conditions led to a 
radical departure in the design of the machine, as may be 
expected. 

The greatest difficulty necessitated by raising the voltage 
becomes apparent from the general formula, 


Voltage = Linear velocity Sa x B 


Since there is a practical limit to revolution speed, any 
attempt to increase the linear velocity and conductor 
length, by increasing the radius of the rotatory part of the 
machine, results in pulling down the value of в, and the pro- 
duct of all three terms must necessarily be pretty large to 
stand the denominator 1,000,000,000; to say nothing of 
machine losses. | 

The author of the paper in question justly points out that 
the advent of the steam turbine (commercially) opens the 
field to this class of machine, and though not in a position 
to state definitely, it appears as if the wear and tear on а 
unipolar machine would aleo be less (as well as first сові) than 
the present types of generators and motors. This assumption, 
however, is a matter that can only be proved, one way or the 
other, by experiment and practice. 

Calculations based on the general formula do not give very 
much room for optimism, but perbaps some of your corre- 
spondents might be willing to give the results of their experi- 
ences with the class of unipolar machine at present in use, 


J. L. D. 


— ——— a 
е 


In connection with the abstract which appeared in your 
issue of November 18th of Mr. J. Seidener’s article on the 
unipolar dynamo, there is one point which does not seem 
quite clear. | 

Would not the flux in the field system rotate in the same 
direction as the armature? There would evidently be а 
torque, equal to the torque exerted by the prime mover 
minus that lost in friction at the bearings, tending to pro- 
duce this rotation of the field. The eddy currents generated 
in the iron of the field system would check the velocity of 
any such rotation, by opposing it by a torque which would 
vary directly as the angular velocity of the flax. 

In Mr. Seidener’s formula for the E.M.F., 


Е = 3°08 D? n 10-6, 
he does not allow for any such movement of the magnetism 
in the field system. Is this because it does not occur 


at all, or, as seems more probable, that the eddy currents ro 
limit its velocity that it is inappreciable, even at full load? 


If this latter is the case, it is of interest to note that uni- 
polar dynamos, no matter of what design, could not possibly 
be made with a laminated field system. | 

W. F. Wolfe. 

Preston, November 23rd, 1904. 

[Тһе flux does not rotate ; and, if it did, there would not 
necessarily be any eddy currents.—Eyps. Е.К.) 


The Cult of the Marine Engineer. 


With regard to “ Landsman’s” opening remark, “ Why 
abuse the marine engineer? — were the “ Tirade” writer to 
answer trathfully, he would say, “ Because be bas proved a 
better commercial investment to his employers than ever I can 
hope to be.” Now I have not the slightest desire to raise 
bitter feelings between any sections of men, bnt surely he 
was ill advised when he wrote in the strain he did. The 
marine man is evidently just as able to express his resent- 
ment at such attacks as he is to hold his own in open com- 
petition with men of the “Tirade” writer’s stamp. Ав 
regards his criticism on the ability required at sea, no 
answer is necessary, for his ignorance of the subject is too 
apparent to be taken seriously. A few voyages—if he was 
long enough retained by any superintendent to make them— 
would considerably alter his opinion. 

There are no repair shops at sea, and it’s absolute non- 
sense talking about the company’s works staff. Is he aware 
that 90 per cent. of ship-owners have no works staff, and 
the ship’s engineers have to do their own repairs, so far as 
the manual labour part of it is concerned? Меге he a 
marine man, he might obtain the awful ticket, but I'm 
afraid, if he worked on the same system as he writes, the 
sack would be more in his routine, and, instead of blorsom- 
ing as a ladies’ man, he might, if he studied hard, get a 
berth as a greaser. Since the letter from him appeared, I've 
made a few inquiries in stations in and around London, and 
the result is certainly disastrous for the Finsbury and other 
Institute double-distilled article. 

I use numbers to distinguish the stations, the editor 
having the proper names, which it would be unjust to 
publish. 

In No. 1 station four men (marine), salaries 75s. to 60s. 
per week. 


No. 2 has three men (non-marine), salaries 25s. to 208. 
This is à much larger station than No. 1. 

No. 3 bas three men (marine), salaries 80s., 60s. and 508. 

No. 4 has two men (marine), salaries 608. 

No. 5 has three men (non-marine), salaries 40s. to 808, 

No. 6 has three men (marine), salaries 60s. 

No. 7 has three men (non-marine), salaries 50s. to 38s. 

No. 8 has three men (marine), salaries 608. 

Ata vacancy in No. 8 lately, although not advertised, 
there were over 20 applicants trained electrically and 
brimming over with knowledge who offered their services 
from 30s. to 40s. per week. Now these are the real culprits 
in keeping salaries down, not our ‘marine friends, for the 
lowest salary asked by a certificated man was 50s. In this 
саве в 608. man got the berth, although he had only been 
in a station previously asa fitter. I’m not underrating the 
value of technical training, very far from it, for I appre- 
ciate it, and endeavour always to encourage it, but 10 years’ 
experience of merely electrically trained men causes me to 
be rather doubtful of them. The coming man for central 
station work is the present youth, and he must be a hybrid 
sort of creature. Certainly, with the advantages our present- 
day youth has, there need be no limite to him rising to the 
very top of his profession, for what with institutes for day 
and evening work, free libraries with access to the very 
latest books on every improvement, lectures and oppor- 
tunities of visiting works and stations, seeing plant pro- 
duced practically from the mineral stage to the finished 
article, and finding everyone, not only willing, bat anxious 
to explain any detail, gives him a chance his father never 
had. For most of the men now at the top had to beg, 
borrow, and slave their way through difficulties that it is 
impossible to realise now in order to obtain the requisite 
knowledge they wanted. The average student of to-day 
doesn't think of this, he undergoes his theoretical course of 
training, and then migrates to a central station in search of 
experience, and then what happens; he fritters away bis 
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time with his hands in his pockets, or if he has a few more of 
his cloth, he spends a good deal of time discussing his late 
secretary, the manager, or the station superintendent, and 
wondering why these gentlemen don’t seize the chance of 
obtaining their valued services, as they are quite sure they 
just possess the requisite talent to save the place from bank- 
ruptcy and put it оп a good basis. Ultimately, they get a 
berth at 208. per week, and are dear at the price; for as г 

going into a boiler, they never dream of it, and, well, they 
wouldn't know what to do or how to do it if they did. 


Now nearly all the firms I've referred to are owned by hard- 


headed business men, or at least managed by them, and does 
it not seem rather queer that they fight shy of the cheap man, 
rather paradoxical for them to pay higher than they need to 
with all the talent floating about our Institution lobbies, 
only waiting for the opening, when Marconi, Edison, and 
such like amateur electricians and scientists will have to 
bide their identity and be very humble indeed ? Ог else 
they may find that they will be everlastingly quashed by a 
Tirader. | 

With apologies for encroaching on your valuable space, 
and enclosing my card. | 

Kia Ora. 


[We have received a letter signed “Shift Engineer," in 
which the suitability of the marine engineer's training for 
electrical work is criticised. But our correspondent has 
failed to give his name and address, and his letter is 
therefore excluded.—Ebs. E. R.] 


Telephone Installation. 


I should like to make a statement with reference to 
** Information Wanted " re telephone installation on p. 859 
of your last issue. 

Your correspondent states that he has tested the twin cable 
for contact faults, and finds the insulation correct, but yet 
he can distinctly speak from one circuit to the other, although 
there is no apparent metallic contact between. I think that 
if your correspondent will test his earth connections, he will 
find one of them at fault, and this is the cause of the 
apparent contact. | 

The telephone line No. 1 should run to earth through bell 
or receiver ; but if the earth is defective, it forms a very high 
resistance to the current, and the current finds an easier 
passage through the telephone bell coils or receiver con- 
nected to circuit No. 2, as probably the telephones both 
work off one earth wire, and thus completes its circuit 
through line Ко. 2 into earth, which is of low resistance at 
the other end, the result being, viz. :—You speak over No. 2 
line through the earth wire ; instead of the current flowing 
to earth, and the resistance being lower through bell coils or 
receiver at station connected on No. 2 line, the speaking is 
made quite clear on both lines. The ringing fault also 
points to a bad earth. 

, | R. L. Murray, Engineer. 
: Тнк New System РВїуАТЕ TELEPHONE Co. 
. London, E.C., : 
November 26th, 1904. 


— 


Contractors v. Supply Companies. 


We have before us a circular received from the electric light- 


ing company who supply our premises with energy, offering 
to examine our lampe and fittings, and advise us as to the best 
lamps to use, and also to test our installation, for a nominal 
fee. We abould like to acknowledge receipt of this through 
your columns, and at the same time to decline their kind 
offer mit tanks,” as, during the past 22 years, we have 
qualified to make these very essential examinations and testa 
without calling for assistance from the other side of the 
meter. | 
From a contractor’s point of view, the step this particular 
supply company propose to take is, to say the least, grasping, 
and is calculated to introduce between intending consumers 
and the company in question, а resistance of an unknown 
quantity, as shown by the followin 


Now that there is competition between the Ойу lighting 
companies, the contractors are invariably consulted by oon- 


samers as to which service should be introduced, and it is 
not only within the bounds of possibility, but most pro- 


-w 


for consumers, will be “ shunted.” 


explain this ? 


899 


bable, that the requisition forms of the enterprising com- 
pany, which has intimated its readiness to undertake work 
to be used are those of the company which appreciates the 
assistance rendered by contractors in procuring consumers 
who make the load line less precipitous, by leaving the con- 
sumer’s side of the meter severely alone. 

In conclusion, would it be inappropriate to ask if the 
alteration of light outside the Mansion House and Royal 
Exchange, from electric arc to high-pressure incandescent 
gas, is the result of advice from the supply company who are 
во desirous to obtain the highest efficiency in this city ? 

What have the L.E.C.A. to say on this matter ? 
ee n W. K. Partington & Co. 
London, E.C., Hb: 

November 28th, 1904. - 


Automatic Battery Regulating Switches. | 
Replying to your correspondent’s question in last, week's 
REVIEW as to the makers of automatic regulating switches, 
Dr. Paul Meyer, of Berlin, manufactures a very reliable 
switch of this kind. : 
If required to vary the voltage from the house, it is only 
necessary to run a pair of No. 16 wires to а small rheostat on 


the house switchboard, which is connected in circuit with the 


contact voltmeter of the regulating switch. Also, the voltage 
can be get up to the number of regulating cells by adjusting 
weights on the solenoid core of the contact voltmeter. 

This switch is entirely automatic on a discharge, and the 
engine room may be kept locked till again charging. 

C. N. Ephgrave. 

Airdrie, N.B., November 28th, 1904. 

Messers. Drake & Gorham also inform us that they make a 
switch of this description.ä—Eps. E. R.] 


: Corrugations in Rails. 
On the Hull Tramway rails a peculiar corrugation has 


The forms most likely 


А 


appeared along the whole length of rail; the length of each 


corrugation (from crown to crown) is about 1 in., and it 
shows very plainly when the light strikes it aright. 
above cutting is from the Hull News. The rails are from 
Belgium, and are centre-grooved. Can you or your readers 


X. 
[This phenomenon has attracted much attention lately; 
the explanation seems to be obscure.—Eps. E. R. 


Eeonomy— Gas Engine v. Motor. 


The. 


I wonder if any of your numerous readers could oblige 


me with any useful figures showing the cost of maintaining 

and running electric motors, compared with gas engines, 
rticularly the smaller sizes. There must be many who 
ve had occasion to schedule results upon this subject. 


Substitute. 


[See ELECTRICAL Review for February 26th and April 
15th, 1904, and other recent numbers. —E»ps. E. R.] 


LEGAL. 


FISHER v. UNDERGROUND ErLzorRIO Ran. wars Co. ОР 
London, Lp. 
Ar the Brompton County Court, on Monday, before Mr. Olement 


Lloyd and а jury, Albert Fisher, а fitter s labourer, brought an 


action under ithe Employers’ Liability Act against the defend - 
ants. The plaintiff claimed damages in respect of personal 
injuries, said to have been sustained owing to negligence on the 
part of the defendants or their servants. 

Plaintiffs Counsel said that on May 31st last his client was in 
«vary ы iron pipe from the ground oc бо а inge saging. 
a very heavy pipe from the ground on to а . 
The pipe fell with a crash on the staging, which at once collapsed. 
The men, including the plaintiff, fell some 30 or 40 ft. to the ground. 
The plaintiff sustained serious injuries. Oounsel contended 
that the was deficient for the work, and particularly that 
the rope or was defective, The only defence filed by the 
other side was that the plaintiff had "exercised his option” by 
a 
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receiving half wages under the Workmen’s Compensation Act, and 
so wae debarred from claiming a lump sum under the Employers’ 
Liability Act. | 

Evidence was given on this last point, that plaintiff signed 
certain papers, when at the hospital, in ignorance of their 
contents. 

For the defence, ALBER? LLOYD, a clerk in the employ of the 

Employers Liability Insurance Co., stated that the plaintiff's 
father, after being referred te them by the defendants, distinctly 
stated that the plaintiff was willing to receive compensation under 
the Workmen’s Compensation Act. 
» Ernest BANLIs, an inspector in the employ of the Insurance 
Company, stated that, when he paid the first week’s compensation 
in the hospital, he read over the document to the plaintiff and his 
father before they signed it. 

Further evidence having been given, the jury returned a verdict 
in favour of the plaintiff, assessing the damages at £81 16s. - 

His Honour gave judgement accordingly, and allowed costs. 


Boon v. SALFORD CORPORATION. 


At the Manchester Assizes on November 23rd and 24th, this case 
was heard before Mr. Justice Walton. Briefly, the plaintiff claimed 
damages [for serious personal injury arising from an electric shock 
sustained while travelling on one of the defendants’ cars on Feb- 
ruary 2nd last. The plaintiff's case was that on boarding the plat- 
form of a car on the date mentioned, and grasping a canopy pole 
to steady himself at the moment the car started, he received a 
severe electrical shock, which, in medical opinion, had the effect 
of rupturing the ligament in his knee. Plaintiff was under treat- 
ment, and laid up for some months, his out-of-pocket expenditure, 
with loss of business, being set down at £965. Both expert medical 
and electrical evidence was called in support of his case, the latter 
suggesting that leakages of current were not uncommon in cars of 
this type. 

For the defence, it was pointed out that unless negligence on the 
the part of defendants were proved, they were not liable. The car 
in question was electrically equipped by the British Westinghouse 
Co. in 1902, and since the accident had been tested carefully with- 
out revealing any leakage. Further, the injury might have resulted 
from sudden contraction of the muscles, due to shocks not electrical. 

Mr. C. R. Bellamy, Mr. G. F. Metzger, Mr. Charles Hopkinson, 

Mr. James Swinburne and Dr. E. Marchant gave expert electrical 
evidence for the defence, claiming that the insulation was in good 
order, and that it was impossible for plaintiff to obtain a shock 
when on the platform, whether the car were electrified or not, as 
the eame electrical pressure would exist on the various parts of the 
car. 
The JupGE, in summing up, remarked that the defendante’ 
liability depended upon whether there had been any negligence or 
not. The defendants denied electrical shock, and eaid that plaintiff 
stumbled, and his injuries were consistent with either theory. 

The jury returned a verdict for defendants, and judgement was 
given accordingly. 

Mr. Уїнлвтон, for plaintiff, asked for stay of execution on the 
ground of the rejection of evidence as to babitual shocks on the 
defendants' cars, which should be coupled with the question of 
defendants’ negligence. 

His LonpsurP agreed to counsel bringing up the matter later on 
at Liverpool. 


In re THE М№ивмзт ELECTRIC Ілант Co. 


In the Chancery Division of the High Court of Justice on Tuesday, 
Mr. Justice Swinfen Eady had before him a petition by the Nernst 
Electric Light Co. for the reduction of its capital. 

Mr. Eve, K.C., who appeared with Mr. Colefax for the company, 
said the reduction was a very large one, but the price originally 
obtained by the company for it patents rights seemed to be out of all 
Proportion to their intrinsic value. The company was desirous 
of putting its house in order by getting rid of the large incubus of 
capital, which was really not represented by available assets. 
Originally there were preference shares ав well as ordinary shares 
The reduction involved a modification of the rights of the preference 
shareholders; in fact,to some extent an extinction upon terms 
that were acceded to by a very large majority of the shareholders. 
There was no notice of any opposition, and there was not at any 
of the meetings any expression of dissent. When it was formed 
the company hoped that it had acquired an article of commercial 
use in the land, and proceeded to establish а laboratory and to 
convert it into a factory. It expended on the warehouse and 
these technical matters а sum of £17,355, and the only assets it 
had to show were machinery and plant to the value of £250. The 
British royalties were of considerable value. The English company 
was now unable to manufacture the lamp at all. What it had to do 
was to go to a German company who had some secret process by which 
the lamps appeared to be made marketable. It was now a mere 
selling company of lamps, which would be manufactured by this 
German company. The British royalties were most valuable. 
The process of producing the lamps was a very difficult one, 
апа in large parts of the company's districts electricity was 
unknown, and in some other parts the lamp had shown itself 
to be unsuitable on account of its unreliable behaviour, 
especially with varying voltages, and unless the lamps could be 
farther improved, he questioned whether the earning power of the 
company would exceed something between £4,000 and £5,000 а year. 
Many of the shareholders in the company were men of large com- 


mercial and business experience, and during the last year consider- 
able discussion had taken place within the body of shareholders as 
to the question of the revaluing the company’s assets. This ques- 
tion had been gone into most carefully, and it had been agreed 
that, in round figures, £90,000 was the correct figure at which to 
value the total share capital of the company, and he was clearly of 
opinion that all the capital beyond this figure had been either 
lost or was no longer represented by available assets. In round 
figures, the investments, office furniture and fittings, excess of book 
debts due over book debts owing, and other sandry assets, 
amounted to something like £24,000. The patents, if valued 
in the light of real earnings, and taking into  conside- 
ration the fact that they would expire in 1913, could 
not be treated as worth more than £46,000, and the 
royalties on lamps sold in England to whiob, under the agree- 
ment, the company was entitled, might be estimated as worth 
another £20,000, making a total of £90,000. Mr. George Cloutte, 
an accountant, stated, in his affidavit, that, after a careful considers- 
tion of the company’s position, as shown by the balance-sheet at 
September 30th, 1903, he was of opinion that the paid-up capital of 
the company was at present unrepresented by available assets 
by at least £230,000. The expenditure for experimental 
purposes must be regarded as lost, and the value of the 
rights originally paid for must be considerably reduced by 
reason of the inability of the company to manufacture 
lamps for sale. The amount of £212,197 15s., which, 
according to his statement, should be written off the 
value of the patent rights would leave the remaining 
value at £66,136 2s. 1d., and if the British royalties be taken as 
worth £20,000, which sum having regard to the income they had 
produced to the company, and to the terms of the patents, was, in 
his opinion, a fair estimate of their value, the patent rights 
originally acquired would then stand at а sum of £46,136 2s. ld. 
In his judgement, having regard to the profit realised, and to the 
length of the patents, this was a sufficiently, if not too high, valua- 
tion. Proceeding, the learned counsel said this case was really 
founded in great measure on the Welsbach case. There were 
patents which it was impossible: for any one to really 
value with anything like accuracy, and the basis on which 
the evidence proceeded, was what was the earning capacity 
of the company? Between £4,000 and £5,000 was not a very 
large return for the capital. If they were too sanguine, it was their 
misfortune, but it could not be said they had written off too much. 

His LonpsHIP granted the petition for the reduction of capital 
as sought. 


JOHNSON v. West Ham CORPORATION. 


A BOY named Johnson, aged 34 years, brought an action in Bow 
County Court recently, through his father, to recover damages 
from the West Ham Corporation for personal injuries alleged to 
have been caused by an electric flame coming out of a feeder box. 
It appeared that on June 29th, the child, with his elder brother and 
sister, was playing round a feeder box near Beckton Road, when 
suddenly electric sparks came from a hole in the box, and burnt and 
blackened the child’s hand. The father wrote to the tramway 
manager about the matter, and in reply he received a letter from 
Mr. Bullock (the electrical engineer), in which he said that a piece 
of wire must have been put into the box, and " the result of this 
wanton interference with the Corporation's property might easily 
have resulted in a serious accident, and if any serious damage had 
resulted, I should certainly have taken proceedings against you.” 
The child had his hand on the box at the time when the fire came 
out and burnt him. A brother of seven was further questioned as 
to whether the boy had put a piece of wire in the hole, but he 
denied that this had been done. 

Mr. WiTTICOMBE, the superintendent of the overhead equipment, 
said one of the switches in the box was burnt off, from which he 
concluded that a metallic contact had been made between the inside 
of the box and the switch. He came to the conclusion that the 
children had pushed a piece of wire through the bole. It was 
quite impossible for the flames to come ont in the way described by 
the children. 

The Borovan EnmormICAL ExNGINEBB said he came to the con: 
clusion from the report of the last witness that a piece of wire had 
‘been pushed in. It would be impossible fof a child to be burnt 
unless a piece of metal was put in the box. 

His Нокоов, in giving judgement, said that he thought it was 
impossible for a small boy like that to put a piece of wire in et that 
height, and there was no trace of evidence that this had been done. 
There was а hole in the box, and even though the Council had 
statutory powers for the supply of electricity, they should do their 
work in the safest possible manner, and 16 had been shown that 
they could do it without the hole. It must have been a shock tos 
small boy like this; and as the claim was not unreasonable—£10— 
he should give jadgement for that amount with costs. 


Гонамлн v. Baru ELECTRIC Tramways, LTD. 


Ix the Chancery Division on the 23rd ult, Mr. Justice Farwell 
heard this action, which was brought by Thomas William Longman 
and William Longman, claiming registration of a transfer of 500 
shares in the company to the plaintiff, William Longman, and of 
1,000 shares in the company to the second plaintiff, Thomas William 
Longman, or alternatively damages to the amount of the value of 
the shares. i | 
The action was dismissed with costs. 
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Sra Hiram Maxim ELEOTRICAL AND ENGINEERING Co. 


Мв. Justice WanarNGTON on Tuesday had before'him a creditor's 
petition for the winding up of this company. 

Mr. Hy. TERRELL, K. C., for the petitioner, said the company was 
incorporated in 1899, and ite present capital was £190,000. It had 
entered into a contract to erect at Southport certain parts of a 
captive flying machine, and the petitioner did part of the work at 
a contract price of £1,576. He received a cheque for £100, and 
five bills amounting to £964, leaving a balance of £511. The first 
bill, for £200, was dishonoured on presentation. The company 
had issued £20,000 debentures and appointed Mr. Hardy, the 
managing director, receiver on behalf of the debenture holders, and 
it had since gone into voluntary liquidation, Mr. Hardy being 
appointed liquidator. On behalf of the petitioner an affidavit was 
put in, stating that the object of the voluntary winding up was 
to delay and embarrass unsecured creditors. The davit 
further stated that shares in the Sir Hiram Maxim Lamp 
Co., Ltd, which were assets of the company, had been 
paid to certain creditors within three months of the winding-up 
in satisfaction of debts in order to give them a preference. Mr. 
Hardy, in another affidavit, replied that if this was done, it was 
done in the interest of the company, and not of individual direc- 
tors, that if the company were reconstructed there would be more 
than enough to pay all ita debts in full, and that a reconstruction 
scheme had been submitted to, and approved by, a large majority 
of the debenture and shareholders and creditors. 

Mr. Ете, K. C., M. P., submitted that there was no case for super- 
seding the voluntary winding-up, which would not prejudioe 
creditors. The only honest and prudent course to pursue was to 
stay all possible preference or priority which could be gained by 
persons recovering judgement by going into liquidation. There was 
no evidence to support the suggestion of fraudulent preference, and 
the transactions in question might possibly have taken place to avoid 
forfeitures under contracta which were running. 

His LogpsHiP did not bold with the evidence that there had 
been fraudulent preference; but Mr. Hardy's statements iu reply 
to the petitioner's affidavit were most unsatisfactory. It was а case 
in which the powers of the Court as to inquiry ought to be 
exercised, and he thought voluntary liquidation ought to be super- 
seded by а compulsory order. 


CALOIUM CARBIDE PATENT CASE. 


In the House of Lords on Tuesday, before the Lord Chancellor and 
Lords Davey and Robertson, the case of the Acetylene Illuminating 
Co. and the Willson Laboratory Co. v. The United Alkali Co. was 
heard on appeal by the plaintiffs from а judgement entered in an 
action tried before Mr. Justice Buckley and affirmed by the Court 
of Appeal. The plaintiffs claimed an injunction to restrain infringe- 
ment of Letters Patent No. 16,705, of 1894, granted to Thomas 

Leopold Willson relating to an alleged invention of a new process 
for the manufacture of crystalline carbide of calcium, a chemical 
combination nsed chiefly for producing acetylene gas. Mr. Justice 
Buckley had held that the defendant company had not infringed, on 
the ground that, in his judgement, the patentee had restricted himself 
to an arc furnace, whereas the United Alkali Co. had used an incan- 
descent furnace. In the Court of Appeal, their Lordships decided 
that the patent was invalid for want of subject matter, and on the 
ground of anticipation. They held that, under these circumstances, 
the question of infringement was immaterial, and they did not, 
therefore, decide it. 

Mr. Fletcher Moulton, K.C., and Mr. Colefax appeared for the 
appellants, and Mr, Oripps, K. O., Lord Robert Cecil, K. C., and Mr. 
Walter for the defendants. : 

Their Lonpsnres, without calling upon the respondents, dismissed 
the appeal, holding with the Court of Appeal, that there was no 
proper subject matter for the patent. 


EDWARDS AND Brown v. ANDEBSON & HAMMOND. 


Ма. Justion KeKkmwicH in the Chancery Division on Tuesdays 
concluded the hearing of this case, an action by the plaintiffs to 
recover £93 balance of account for services rendered under an agree- 
ment, which plaintiffs alleged was made by the defendants. 

Mr. McCall, K.C., and Mr. Neale, appeared for the plaintiffs ; 
and Mr. Aliley for the defendant Hammond. 

Mr. MoOALL said the plaintiffs were two experienced mechanics 
who had discovered an improved method of making conduits for 
electrical wires. In order to work and exploit the patent, and if 
possible, form a company to work the invention, the plaintiffs were 
introduced to the defendant Hammond, who was secretary to 
several companies, and had offices at Dashwood House, New Broad 
Street. Mr. Hammond suggested that the plaintiffs, who were un- 
acquainted with the process of forming companies, that they should 
leave with him particulars of their invention, and that he would 
find some one who would go into the matter with him, and form & 
company to work it. Plaintiffs were subsequently introduced to 
the defendant Anderson by Hammond, and were told that that 
gentleman would assist in finding the capital and promoting a 
company.  Plaintiffs were induced to leave their employment 
on the promise of the defendants that they would pay them 
their wages until the syndicate or company came into existence, 
and it was on that contract that the plaintiffs’ claimed. From time 
totime the plaintiffs received some money from the defendant 
Hammond. The learned counsel said that they had had notice that 
Anderson had become a bankrupt, and therefore he proposed to go 
on against Hammond only. 

Plaintiffs, having given evidenoe in support of counsel's o g 
statement, the defendant, Hammonp, was called, and said that some 


years ago when he was secretary of a firm of electrical engineers, 
he knew the plaintiff, Edwards, who was then a traveller. Edwards 
put his scheme before him, and witness told him he was too busy 
to take it up, but he introduced to him, Anderson, who was to form 
the syndicate. Witness never had anything to do with the busi- 
ness, and never engaged or agreed to pay plaintiffs any salary. 

Mr. FREDERICK C. ANDERSON was called, and stated that he 
became bankrupt in September last. Beyond the introduction of 
plaintiffs to witness, Mr. Hammond took very little part in the 
matter. Witness denied tbat he asked the plaintiffs to leave their 
employ ment, or that he promised to pay wages. | 

His LogpsH, in giving judgement, held that the plaintiffs had 
not proved their case sufficiently, although, in his opinion, the 
plaintiffs were both truthful witnesses, As to the evidence of 
Hammond, he did not hesitate to say-tfiat he did not believe him 
from beginning to end. If, therefore, the evidence of plaintiffs 
had been up to the mark, he would have had no hesitation in giving 
judgement in their favour. The plaintiffs had been foolish, and 
they had been victims. In his opinion, Hammond was really the 
promoter of the company, and looked forward to being the 
secretary; but, although his Lordship was sorry for the two 
plaintiffs, he could not find that there was sufficient evidence 
to give judgement for them, and he must, therefore, enter judge- 
ment for the defendants. 


Botton v. SHEFFIELD CORPORATION. 


AT the Sheffield County Court on 24th ult., Joseph Bolton, her- 
balist, and a stallholder in the Sheaf Market, sued the Corporation 
for £2 10s. damages sustained by him owing to the defendants 
allowing an emission of grit from the electric power station 
chimneys. 

Plaintiff's evidence was to the effect that grit (samples of which 
were produced) had fallen on his goods, damaging them as stated, 
and the present action was brought mainly to obtain a cessation of 
the nuisance. Defendants produced evidence to show that special 
contrivances were in use to prevent the emission of dust from their 
chimneys; also, that within a radius of 260 yards of plaintiff's stall 


. there were 25 factory chimneys, some of them in connection with 


annealing furnaces. 

His Honour, in giving jadgement, said plaintiff's case was 
entirely disproved, and he therefore found for defendants, but 
without costs. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING NovEMBER' 24TH, 1903. WEEK ENDING NOVEMBER 22хр, 1904. 


Adelaide 5% Value £65 Alexandria .. . Value £170 
Aden. Teleg. mat. T 60 Amsterdam T .. 98 
Alexandria .. се sis T 85 is Teleg. wire „ 211 
Amsterdam ,. ae са .. 100 Auckland .. m és .. 868 
Beira. Teleg. mat. i 252 Beira. өө „16 
Bombay ws T P 70 Bombay 263 


Buenos Ayres Be ы, oe 54 Eleo. machinery р 116 
" m Teleg. cable .. 1,641 ^ Teleg. mat. .. SQ A 
Calcutta ee oe ee 512 


Cape Town.. Teleg. apparatus. 286 


Carlskrona. Teleg. cable .. 128 Buenos Ayres .. . 4038 
Colombo sa we . 175 55 Elec. machinery. 178 
Delagoa Bay . .. ae 178 Calcutta ae ae с 164 
i Teleg. mat. ‚ 5,844 j Elec. cable os T8 
Durban 4^ — wc we . 1,589 6) Elec. machinery .. 258 
Gibraltar. s Pe eo 86 ji Teleg. mat. - 9 
Halifax. Teleg. mat. ee 60 Cape Town .. T as T 
Hong Kong.. a “а . 848 E Elec. machinery .. 217 
Lisbon, Elec. cable 23 41 Christchurch ss ss . 118 
i Teleph. mat .. 112 Durban 4% és "e . 1,628 
Madras EX 2% ке . 16 n Elec. machinery . . 1,549 
Melbourne .. - s +.. 099 si Teleg. cable. .. 1,246 
Ostend @ as ae t 56 East London. Elec. machinery 118 
Otago ec оо в .. 80 Flushing. Elec. machinery .. 89 
рар os ~ 0 ee os ee 14 Genoa ee ee os ee 89 
Port Elizabeth  .. x ee 119 Gibraltar T . . 1,190 
Rodriguez. Teleg. mat. E 70 Helsingfors .. oe oe ee 16 
Rosario ce. “eae. ож „ БП Майа awe e. æ œ B 
Shanghai ,. o- е e, 65 Melbourne E . 98 
Bingapore .. ә Sa .. 199 New Caledonia .. че m n 
Sydney ee ee ee eo 884 Otago.. ee ее ое ee 10 
"m Teleg. mat, .. 230 » Elec. machinery es 17 
К Teleph. cable .. .. 840 Paris .. oe oe ° uU 
Wellington .. "m ie „ 48 „ Teleg. mat. . . 8, 05 
» Electrical cars .. 5,050 Perth.. es x - oe 1 4 
Zanzibar .. zâ sö .. 578 Rotterdam .. vis T oe 7 
| | " Teleg. mat. oe 24 
Saffi ee ee ee СКД LE е B4 
Saigon ee T oe .. 17 
St. Petersburg. Teleg. cable .. 1,420 
Shanghai... - oe . B 
ii Teleg. mat oo 9 
Singapore ee oe ee ee 270 
5 Teleg. mat. .. .. 3B 
Вуйпе eo 688 


„ leo cable <> 2 1.297 
is Elec. machinery . 2161 


Teleg. mat. oe T 14 
Trinidad. Elec. machinery .. 209 
Wellington ,. 23 is „„ 1,048 

6 Teleg. mat. 602 
i Telephones . 927 


Foreign Gods Transhipped. 


Alexandria. Elec. {0945 Value £2 
Durban. Elec. goods .. oe 
Otago. Cable telegraph ә 


Shanghai. Elec. oods , eet 145 
Sydney. Elec. goods s» 195 
Total ee oo #515 
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Electrical Trade Prospects in Greece.— Helios 
states that, from official reporte, it ap that extensive business 
is being done in Greece in scientific instruments, preference being 
given to foreign productions. It is also stated that Great Britain 
and Germany have secured a considerable trade in Tiflis, and that 
there is a good market for brass fittings for electric light, such as 
brackets, electroliers, &c., and a growing demand for electrical 
goods, especially porcelain insulators. | 

Australia.—The Eeport Zeitschrift fir Elektrotechnik 
(Helios) states that the Australian Commonwealth bas fixed the 
Customs duties on electro- medical cells and batteries at 12:5 per cent. 


For 8Sale.—Messrs P. Huddleston & Оо. will, on 
December 7th, sell the stock and plant of an electrical engineer and 
motor accessories agent at Hammersmith. 


Motor Slow-Starting Switeh.— Mr. N. D. Phillips, of 
5, Bt. Dunstan's Road, West Kensington, sends us particulars of the 
switch of which an illustration is given herewith. This switch may 
be used with either series or shunt-wound motors; for simplicity 
the diagram showsthe armature circuit only. The pawle T are hung 
on pivots P, each pawl resting against & stop s. In the event of 
the handle B being moved over the contacts too quickly, the electro- 
magnet m will pull over the iron plate r, thereby bringing the 
lever к F (which is pivoted at 7) into the position E 1; the pin к will 
then engage with one of the pawls т, and prevent any forward 
movement of the handle в until the current has somewhat subsided, 
and allowed the adjustable spring г, to pull the lever к F back to its 


original position. Thus the handle в is free to move forward again. 
Tbe handle is always free to move towards the “off” position; 


even if the lever ку is in the position a1, the pawls T, being . 


pivoted, can swing clear of the pin к. This mechanism is merely 
to prevent & too rapid movement of the handle in starting & motor, 
consequently no holding on," or other auxiliary gear, is shown. 
We may point out that one pawl, pivoted on the end of the lever 
at K, and engaging with the pins в, would be equally effective and 
more simple. The principle is, of course, not new; it is 
embodied, for example, in the train-controlling switchgear of the 
Weatinghouse Co. i 


Mexican Copper and Rubber Production. — A 
German electrical trade journal says:—''A specialist in Mexico 
has stated that during the last 15 years very considerable progress 
has been recorded in connection with the copper industry. In the 
fiscal year 1902-3, there were exported 246,607 tons, valued at 
18,954 million dollars, and 49,113 tons copper ore, valued at 1,261 
milion dollars In the first two months of the fiscal year 1903-4 
12,503 tons of copper were produced, valued at 3,471 million dollars, 
as against 7,628 tons, valued at 2,418 million dollars during the 
same period of 1902-3." M 

Acoording to the "d uer the india-rubber production of Ceylon 
is steadily increasing. 1903 exporta were 48,800 lbs. of first- 
class rubber, and it is expected that the figures will ultimately 
increase to 14 to 23 million Ibs. 


Electric Driving in Cotton Mills.—Mesars. Mather and 
Platt, Ltd., of Salford Iron Works, Manchester, have recently 
settled an important contract for the plant required for tho electric 
driving of two cotton mills in Spain, which will be one of the 
largest and most complete installations of the kind. The well- 
known spinning and weaving mills with adjoining dye and hosiery 
works at Malaga, in Andalusia, balong to the Marquess of Larios, 
who was a pioneer in Spanish manufacturing, and are the largest 
in the country, employing about 5,000 hands. Arrangements 
have lately been made by the Marquess for obtaining a supply of 
electric power from the Chorro Power Co., which has established a 
generating station in the celebrated Chorro gorge, some 50 miles 
north of Malaga. The power is transmitted by three-phase current 
at a pressure of 25,000 volts to a sub-station in Malaga, where the 


pressure is reduced to 2,500 volts, part of the energy being supplied 


to the Malaga electric lighting station. 

The contract which has been secured by Messrs.) Mather and 
Platt, Ltd., includes the underground cables from the Malaga sub- 
station to the two “Та Aurora and La Industria,” which are 
situated at a distance of about half a mile. A secon receiving 
station is td be placed at each mill, containing three-phase transe 
formers for reducing the pressure trots 2,500 to 400 volta for supply: 


ing the three-phase motors, which will be employed universally 
throughout the mills, the steam plant entirely discarded. 
There will be 72 motors, varying in power from 3 H. r. to 150 Н.Р, 
and aggregating 2,500 н.р. The Larios Co. anticipate that by the 
use of electricity in place of steam they will save considerably more 
than 20 per cent. of the yearly cost of motive power. 

There was a very keen competition for the contract by the lead- 
ing Austrian, German and Swiss firms, and it is highly satisfactory 
to find that on neutral territory a British firm can secure such a 
contract in open competition, especially for polyphase plant, to 
which it has been generally assumed that British makers have 
devoted less attention than their Continental competitors. 


Meldrum Destractors.—Last Monday a L.G.B. inquiry 
was held at Twickenham concerning the U.D.C.'s application for 
sanction to borrow the sum of £40,000 for the provision of new 
sewage and refuse destructor works. The destructor contract has 
been placed with Meldrum Bros, Ltd., for two two-grate regenera- 
tive destructors, two Lancashire boilers, and one Babcock & Wilcox 
boiler. The Lords Commissioners of the Admiralty also have just 
accepted Messrs. Meldrum’s tender for one foür-grate destructor, 
with Lancashire boiler 30 ft. x 8 ft., for 200 lbs. working pressure, 
in connection with the extensive electric light and power scheme 


at Chatham Dockyard, for which Messrs. Preece & Oardew are con- 


sulting engineers. 


The Bastian Mercury Vapour Lamp. — Messrs. 
Rumney & Rumney, whoare the sole agents for the above lamp, which 
is now onthe market, forward us some in particulars in regard 
tothem. F'rom these we note that the present lamp, working at 200 to 
250 volte D.C., consumes 25 to ‘3 of an ampere, and that its О.Р. is from 
120 to 160 ; the lamp isnot at present suitable for alternating current, 


but such а lamp is being designed. Special fittings have been made 
for the above lamp by the Improved Hiectric Glow Lamp Oo. 
and the firm are making & ity of street lighting work, for 
which the accompanying figure shows a typical design. 


American Electrical Exports.—The value of the elec- 
trical appliances, including telegraph and telephone instraments, 
exported from the United States during September last is returned 
at £69,884, as compared with £73,928 in the corresponding mon 
of 1908. On the other hand, the shipments of electrical machinery 
increased from £64,355 to £98,483. Of the latter total Canada is 
responsible for £19,870, and England for £19,431, Mexico being third 
with £12,349, 


Exports of British Electrical Machinery.—Sstisfac- 
tory progress is being made аз regards the exportation of British 
electrical machinery. The shipments during October were the 
largest so far recorded, vis., £51,268, comparing with £47,777 in 

ber last, and £96,459 in O.tober, 1903, For the 10 months 
io TEP with October, the returns show a total of £405,774, pipe 
contrast with £870,281 in the corresponding 10 months of 
gent, 


í 


Р 
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Bankruptcy Proceedings. — Under the failure of 
Alfred J. Hollington, electrical engineer, lately carrying on business 
at 37, Walbrook, E.C., the first meeting of creditors was held on 
Wednesday at the London Bankruptcy Court. Mr. G. W. Chapman, 
official receiver, reported that the debtor had stated, in his pre- 


liminary examination that, from 1897 to 1900, he traded in partner-. 


ship with another person at Bush Lane, Cannon Street, E. C., as 
Fuller & Oo., wholesale electrical stores. The ership ment 
was for three years, and provided that, in exchange for the intro- 
duction of £1,000 capital, he (debtor) was to be entitled to one- 
third of the profite. On the expiration of the agreement he retired 
from the firm, receiving £900, which he invested in F. D. Andrews 
апа Co, Ltd., electrical engineers. That company went into 
liquidation, and'he lost the investment. On December 31st, 1901, 
he purchased the stock and fittings of & bankrupt firm at 37, 
Walbrook, for £100, and started business with a borrowed capital of 
£125. That loan be subsequently repaid with borrowed money. 
The business was unsuccessful owing to bad debts. The 
failure was attributed to losses by bad debts and legal expenses. 
In tbe absence of any offer, the case was left in the hands of the 
Official Receiver, to be wound up in the ordinary course of bank- 
ruptcy, the public examination being fixed for December 15th. 
The statement of affairs shows unsecured debts, £301 Os. 5d. ; fully 
secured debts, £440; and assets, book debts, £191 13s. 11d.,“ to 
which no value is attached. 

The first meeting and public examination of Albert Smith (lately 
Electric Motor Supply Co., Nottingham) will take place on November 
30th and December 2nd respectively, at Nottingham. 

The last day for receiving proofs for intended dividend in the 
case of Wm. Wenham, electrical engineer, Croydon, is December 
Sth. Mr. A. Mackintosb, 24, Railway Approach, 8.E., is trustee. 


December 12th is the last day for receipt of proofs for intended 


dividend in re C. M. Downie, electrical engineer (the Lighting 
Corporation). Trustee: Mr. C. J. Singleton, 8, Staple Inn, W.C. 

Under the failure of Henry Coles, electrical engineer, 10, York 
Street, Swansea, the first meeting of creditors was held on Tuesday 
at tbe London Bankruptcy Court, before Mr. Thos, Thomas, 
the District Official Receiver. In the absence of any order, the case 
was left in the hands of the Official Receiver to be wound up in 
bankruptcy. The chairman reported that a statement of affairs had 
been filed showing total liabilities £3,727 15s., of which £2,986 was 
expected to rank against net assets £13, after deducting £35 for 
the preferential claims. The failure was attributed to losses by bad 
on and business expenses in excess of profits, owing to bad 
trade. | 

A receiving order was made on November 17th on а creditor's 
petition against Wm. Watson and Geo. Huntington (Watson and 


Huntington, electricians, Battersea Rise and Dering Street, Bond . 


Street, London). The first meeting and public examinations are 
arranged for December 9th and January 24th respectively, at 
Carey Street. | 

A receiving order has been made against Harry Cooke, electrical 
engineer, Longton and Sneinton, on debtor's own petition. 


Dissolutions and Liquidations.—Creditors of the 
McGuire Manufacturing Co., Ltd., are to send particulars of their 
debts or claims, &c., to the liquidator, Mr. F. W. Pixley, 58, Coleman 
Btreet, E.C., by December 31st. 

Messrs. W. J. Perry and Н. A. Aylett (Perry & Aylett, electrical 
mechanical engineers, Fulham Road and Chelsea) have dissolved 
partnership. Mr. Aylett will attend to debts. 


Exhibition.— Messrs. Marks & Hodgkinsons, Ltd., of 
Birmingham, will hold an exhibition of Nernst lamps and Henry’s 
ч in the Ooffee Room at the Grand Hotel, Birmingham, next 
week. 


* Gresolvent." — Messrs. Beanland, Perkin & Co., of 
School Close Works, Leeds, have forwarded us a sample of their 
non-acid-antiseptic-grease solvent. This preparation has a large 
sale in the U.S., and appears to be well adapted for the quick 
removal of machine grease, ink, &c., from the bands, for which 


purpose it is being placed on the market. 


The Crystal Palace Motor. Show, 1903.— In their 
report issued last week the directors of the Orystal Palace Oo. say 
that the Society of Motor Mauufacturers and Traders have with- 
drawn their support from the Crystal Palace Automobile Show, but 
the directors have decided to as usual continue the Bhow, which 
wil be beld from January 27th to February 4th, 1905. The 
directors are taking such steps in connection with the action of the 
Bociety of Motor Manufacturers and Traders as they consider 
necessary and expedient to protect the interests of the company. 


Catalogues. — The Sun ELECTRICAL Co, LTD., of 
Charing Cross Road, W. O., has just brought out its 1905 illustrated 
catalogue of switches and accessories, including the majority of its 
latest patterns, апа showing reduced prices for standard lines. In 
switchboards and distributing boards a few illustrations are pub- 
lished for the purpose of conveying an idea of the class of work that 
the company does in this direction, but the company does а good 
doal ot, special work inthis department. The other leading features 
of the list include wires and cables, instruments, incandescent 
lamps, Simplex conduits and fittings. <A large stock of standard 
lines is kept by the company. 

A catalogue of capstan, turret, and hollow mandrel lathes, also 
tapping, drilling, grinding, milling, and other machines has been 
received from Mzssns. Ввлрвову & Co., LTD., Wellington Works, 
Oldham. The company supplies special lathes for electrician’s 
work, and radial deilling machines for switchboards. 


- 


MxzssBs. Сксп, Норвеѕ & Co., of Balfour House, Finsbury Pave- 
ment, E.C., have sent us a copy of one of their new price lists of 
switchboard instruments. It is А well got up and effective list, 
seme good illustrations printed on art paper combining to help in 
producing that result. Descriptive particulara are given of the 
firm's ordinary graving and moving-coil instruments, recording 
instruments, traction switches, porcelain, switch fuses, distribution 
boards in cast-iron cases, &c. Messrs. Hodges are very busy in 
switchboard work, having several large central station and traction 
switchboards in hand. 

A very fine list of air compressors has come to hand from Mr. 
PETER BROTHERHOOD, of Belvedere Road, S.. The general 
design and special features are mentioned, and a general description 
of vertical compressors for moderate air pressure follows, excellent 
sectional drawings, and half-tone illustrations aiding in the work 
of explanation. Steam, belt and electrically-driven compressors 
are sbown, also patent olutch and flexible shaft couplings. 

A brochure of 54 pp. received from the ALLGEMEINE ELEC- 
TRIOITATS GESELLSCHAFT, foreign d ment, of Charing Cross 
Road, W.C., describes under the title of “ Electrical Power Trans- 
mission in Mines," several important winding plants which they 
have carried out on the Continent, also pumping, ventilating, 
hauling, locomotive installations, The book abounds in illustrations 
of the equipmente referred to. | | 

Messrs. ARCHIBALD J. Waiaut, Lro., of 918, Upper Street, N., 
have brought out, just in time for the Christmas present season, & 
new illustrated price list of electrical goods, and scientific and 
mechanical novelties; many interesting lines such ав electric 
jewellery, (small electric launches and railways, magic lanterns, 
flash and hand lamps, magnets, model engines, dynamos, motors, 

‘coils, and so on, are detailed. 

Messrs. F. HaTTEBSLEY, PICKARD & Co., of Leeds, have issued 
some illustrated eirculars relating to their patent screw fans, belt- 
driven or electric, hot air apparatus and drying installations. The 
Hattersley-Picksrd electric screw fan is very fully described. 

The Омітвр TELPHERAGE Co., of New York, in an illustrated 
circular (No. 53) just received, describe an installation carried out 
by them, in which electricity is applied to the conveying of ashes 
from the boiler room to cars, hoppers, dumps or barges. 

Mzssns. MATHER & Pratt, LTD., of Manchester, have now issued 
a second edition of their polyphase generator catalogue in their 
usual high-class style. 

The LAHMEYER ELECTRICAL Co., Lrp., of New Oxford Street, 
W.C., in their No. 29 descriptive circular, give particulars of a new 
type of small motor for continuous current, single-pfiase, two and 
three-phase. The chief feature about these motors is that they 
are all fitted with ball bearings of an improved type, which are 
claimed to decrease oil consumption and frictional losses. 

Some new leaflets just issued by the ErzorRICAL Co., LiD., 
particularise their cut-outs for high voltage (List No. 99); casing 
and capping (No. 100); lamp-holders for Nernst lamps (No. 109). 

Sheet No. 9, issued by Миѕввв. Baay, MankHaM & Reiss, LTD., 
of Walthamstow, give prices and particulars of their shunt rheostats, 
and No. 10 deals with their circuit breakers. 

The Sun Fan Co., Ітр., of Bradford, has just placed in circa- 
lation new catalogues of its propeller and centrifugal fans, both for 
belt-driving and direct-connected electrical driving. 


German Electrical Industry.—The Berlin correspondent 
of the Times states in Monday's issue:—" The position of the 
German electrical industry continues to remain eminently favourable, 
and work is plentiful. The Biemens & Halske Electrical Engineering 
Co. is able to announce a dividend of 7 per cent. for this year, as 
against one of 5 per cent. last year. According to the annual re 
of the Allgemeine Electricitüts Gesellschaft, the company has n 
over from the General Electric Co. 38 German and 85 foreign 
patents. Moreover, the German company further receives from the . 
General Electric an option on all applications on the part of the 
latter for patents in America, with the right to take out patents on 
these throughout Europe. A German syndicate has entered upon 
negotiations with Мт. Edison in New York with a view to 
founding a company in Germany, with Mr. Edison as a director, 
for taking over Mr. Edison's new patent accumulators for auto- 
mobiles.” 


| ® 

Annual Dinner.—The second annual dinner of the 

Gauge and Inspection Department of the Electric and Ordnance 

Accessories Oo., Ltd., was held on Satarday last, at the Oolonnade 
Hotel, Birmingham, and a smoking concert followed. 


* Cyclone” Engines.—Messra. Matthews & Yates, Ltd., 
of Swinton, near Manchester, are just placing upon the market a 
new type of small engine, known as the “Cyclone” high-speed 
enclosed forced-lubrication type. It is intended for driving their 
induced draught fans and dynamos. A detailed specification of 
these engines is given in a 20-page pamphlet just issued by the 
company, and a copy will be sent to engineers who may be inte- 
rested in the subject. 


St. Louis Awards.—Messrs. Pirelli & Co., of Milan, 
have obtained at the World’s Fair at St. Louis a grand prise in the 
group for india-rubber goods in general, and two gold medals for 
insulated wires and cables. Special medals were also awarded to 


the firm's factory superintendents, Mr. Emilio Caloagni and Mr. 


Francesco Piazza, and to its secretary, Mr. Carlo Fratino; also a 
gold medal to the chief electrician, Ing. Emanuele Jona, for a paper 
read before the International Electrical Congress on Insulating 


. Materials in High-tension Oables." os 
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Trade Announcements.—Mr. Robert W. Paul asks us 
to state that on account of the increase in electro-technical corre- 
spondence addressed to his Holborn office, and often involving 
reference to the works, all communications relating to electrical 
and scientific instruments and materials shoald be addressed to him 
at Newton Avenue Works, New Southgate, London, N. The premises 
at 68, High Holborn, will continue to be open for personal inter- 
views by appointment, and as showrooms for electrical instruments. 

The registered office of the Newcastle-upon-Tyne Electric Supply 
Oo., Ltd., has been removed from 50, New Bridge Street, to Royal 
Exchange Buildings, Newcastle-upon-Tyne. 

Messrs. W. Ferguson (late foreman engineer at the Westinghouse 
Co.'s works) and A. Robinson have commenced business at 1, Oros 
Street, near Market Hall, Birkenhead, as electrical engineers. 


Steel-car Building.—The American Oar and Foundry 
Co., which recently secured a contract from the Underground 
Electric Railways Co. of London, Ltd., for steel passenger cars, 
has placed an order with Messrs. John Macdonald & Son, of 
Glasgow, for the whole of the pneumatic equipment required for 
building them. 


Duplex Station Voltmeters.—Messrs. Evershed and 
Vignoles, referring to a recent description in our pages of a station 
voltmeter for paralleling and similar purposes, wrote to us, too late 
for publication last week, to draw our attention to the Duplex volt- 
meter which they have been making for some years, and in which 
the advantages of having the scales close together, they think, are 
even more fully realised. In their pattern, the two movements are 
mounted on either side of a central framework, and one case only is 
used. These two movements are electrically entirely independent, 
but are placed in such a position that the two pointers work over the 


same scale. In this manner the tips of the pointers come within a 
fraction of an inch of one another at the moment when the voltage 
applied to each instrument is the same, and any difference in 
voltage, even of a fraction of a volt, is obvious, even at great 
distances. In the instrument illustrated herewith, the scales are 
vertical, but, of course, the instrument can be arranged to be placed 
in a horizontal position, if required. As these instruments have 
been in use in central stations for some years, Messrs. Evershed and 
Vignoles think it can hardly be claimed that the somewhat similar 
arrangement adopted by another maker ''is a distinct advance on 
instruments which have appeared hitherto,” as suggested in our 
descriptive paragraph. | 

Book Notices.—“ Practical Advertising” ів a compre- 
hensive volume containing some 700 pages of matter, which cannot 
fail to be of use to anyone interested in advertising. It is provided 
with a comprehensive index, and is divided into sections comprising 
London and Suburban Publications, Provincial Publications, Maga- 
sines, &c., Colonial Papers, а section on Advertising Rates, and a 
list of bill posters in the United Kingdom. 16 also contains through- 
out numerous examples of successful advertising, as carried out by 
the publishers, Messrs. Mather & Crowther, Ltd., 10—13, New Bridge 
Street, E. C., and we have no hesitation in recommending its 
acquisition for the office bookshelf. 

u Chemical Statics and Dynamics,” By J. W. Mellor. London: 
Longmans, Green & Со. 78. 6d. 

"Bulletin of the United States Fish Commission.” Vol. XII, 
for 1902. Washington: The U.B. Department of Commerce and 
Labour. ко 

A small brochure has reached us from the Buenos Ayres and South 
American Agency, of Mansion House Chambers, E. O., entitled, 
“British Trade with Bouth America.” It is written by Mr. Pedro 
A. Costa, of Buenos Ayres, and gives some details of the economic 
conditions of the South American Republics for guiding manufac- 
turers who may wish to defend or develop their businesses in those 
countries. The commercial traveller and his fitness and other 
matters are briefly covered, and there is a short index to banks, 
hotels and shipping companies, publications, &c. 

“Die Asynchronen Drehstrommotoren.” Ву Dr. Gustav 
Benischke. Braunschweig: Friedrich Vieweg & Sohn. M. 5 50. в 

“Traité Théorique et Pratique d’Hlectricité.” By Н. Pécheux. 
Paris: Librairie Ch. Delagrave. Paper covers, 17 fr.; cloth oovers, 
20 fr. 

Having met many young men starting in the electrical business 
without complete technical training, Mr. E. B. Raymond, of the 
New York General Electric Co., has written a complete hand-book, 
" Alternating Current Engineering," which deals, first, with the 


general laws of magnetism and alternating currents; and, second! 
with modern alternating apparatus and methods of testing. It will 
shortly be issued in London by Mesers. Kegan Paul. 

" Electricity Control: A Treatise on Electric Switchgear and 
Systems of Electric Transmission.” By Leonard Andrews. London: 
Chas. Griffin & Co. 128. 6d. net. 

Handy Book of Logarithms. London: Blackie & Son. Price 2s. 
—This handbook contains tables of 6-figure logs of numbers from 
1 to 10,000, with differences; hyperbolic logs of numbers from 
1'01 to 30; tables of diameters, circumferences, powers and roots, 
lengths of circular arcs, natural and logarithmic ratios, reciprocals, 
&o., all neatly arranged and clearly printed. In an Appendix a 
series of practical problems are given relating to geometry and men- 
suration. The uses of the various tables are given in a brief intro- 
duction. Works of this kind, being indispensable, need no recom- 
mendation; we may add, however, that this one is strongly bound 
an important consideration. 

" Modern Electrical Practice.” Edited by Magnus Maclean. 
Vol. V. London: The Gresham Publishing Co. 9s. net. 

We have received a copy of the first number of The Auction Index 
and Record, & penny weekly publication, in which is well arrangeda 
list of forthcoming auction sales throughout the United Kingdom, 
giving & note of the class of property to be offered, the date and 
place of sale, and the name of the auctioneer. This should be 
useful to engineering and other firms who are anxious to see what 
are going in the way of buildings, plant, machinery or electrical 
apparatus. 


* 


LIGHTING AND POWER NOTES. 


Burton-on-Trent.—On the recommendation of its Gas 
and Electricity Committee, the T.C. has decided to give rebates for 
private lighting quarterly instead of half-yearly on the maximum 
demand system, and also to charge an alternative flat rate of 5d. 
perunit. А reduction in meter rente was also approved, the rent 
per quarter now varying from 2s. for 10-ampere size, in place of 
33. 6d. previously, other sizes being reduced in proportion. 

The total number of units sold during the six months ending 
September 30th last is:—Lighting and power, 105,361; traction, 
296,989 ; total, 402,350; the increase in lighting being 18 per cent., 
and in the total 146 per cent. The number of consumers amount to 
358 and the н.р. of motors connected, 130; the equivalent in 8-0.р. 
lamps being 27,771 as against 23,462 for the same period last year. 


Bury (Lancs.).—The Electricity Committee has recom- 
mended the Т.О. to apply for a loan of £30,000 for general elec- 
tricity purposes, including additional plant at the works. The 
present equipment is being used to the utmost capacity. 


Castleford.—The B. of T. has informed the U.D.C. that 
it will defer consideration of the question of rescinding the B.L. 
prov. order for a year, but unless active steps have been taken at the 
expiration of that period to establish works, the order will not be 
allowed to remain in force. 


Church Stretton.— The E. L. installation of the Church 
Stretton Land Co. was inaugurated by Mrs. Harold Mostyn, wife of 
the chairman of the company, on the 14th ult. The whole of the 
work has been carried out by Messrs. Drake & Gorham, Ltd., with 
the exception of the Dowson gas plant. The installation consists 
of two &0-H.P. gas engines, each driving a 50-xw. generator. The 
three-wire system of distribution has been adopted, the pressure on 
the outers being 400 volta. A battery of 214 cells bas also been 
installed, and small armoured cables have been laid throughout 
the town. 


Dunstable.— Mr. L. A. Waterfield, residing in West 
Street, has recently put down a small plant for lighting his house 
by electricity. The installation has been erected at some distance 
from the house, and lead-covered cables run underground. The 
plant consists of а 7-н.р. Crossley gas engine, driving by belting а 
small Holmes Oastle generator; а battery of Е.Р.8. cells, 
capable of taking the whole load for about five hours and 
асоеввогіев. The installation was carried out by Messrs, Garrett 
Bros. & Ce., of Dunstable. 


Dartford.—The U.D.C. has adopted a flat rate of 5d. per 
unit. 
Dover.—The T.C. has adopted the prepayment meter 


system, by which a supply of current for ар 8-c.P. lamp for about 
32 bours, or for a 16-c.P. lamp for 16 hours, is obtained for 6d. 


Dumbartonshire.—At 4 meeting of the County Council 
on Friday last, it was reported that negotiations were still pro- 
ceeding with the Caledonian Water Power Electricity COo., 85 
to their scheme for generating electricity at Loch Sloy. With 
regard to the proposed tramways from Olydebank to Balloch, the 
promoters wrote that some of the suggestions made by the County 
Road surveyor, were properly town improvements, and the com- 
pany should not, therefore, bear the entire expense. Both matters 
were left in the hands of the sub-committee. ы 


East Ham.—On 25th ult. a L.G.B. inquiry was held 
relative to the application of the U.D.O. for a loan of £10,320 for 
E.L. purposes. There was no opposition. _ 

Erith.—The II. D. C. has offered to supply energy to 
Messrs. Callender's Works at 6d. and 1jd. per unit, subject to the 


following discounts :—25,000 and under 50,000 units per quarter, 
9 per cent.; 50,000 unite and over, 18 per cent. 
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Edmonton.—At a special meeting on November 24th, 
the U. D. O. considered the offers of the North Metropolitan Electric 
Power Supply Co., the Industrial Engineering Co., Mesers.-Foote 
-& Milne, Ltd., and the National Construction Co., Ltd.—Mr. Hawes, 
of Messrs. Hammond & Son, made an exhaustive report on the 
offers. He explained that that from the North Metropolitan Co. 
was practically an offer to take over the Council’s powers and to 
work the undertaking on its own lines, the Council not to have the 


ivilege of purchasing it until after the expiration of 26 years. 


ri 
Керу would be supplied from one of theicompany’s power stations 
to a transformer station in the district, and would be distributed 
on the three-phase system. That might be a disadvantage to the 
Council when it acquired the undertaking, the district being 
eminently suitable for a p.c. supply. The company limited the 
mains at the start to the compulsory area, whereas he did not think 
the Council would do so, if it established the works. The charges 
for energy quoted by the company were reasonable both for light- 
and power, and also for public lighting, provided that the latter 
incladed maintenance, the Council having the option of considering 
the revision of the tariff every seven years. The company were 
willing to divide the net profits after taking 5 per cent. upon the 
whole of the capital involved, which he supposed would mean after 
also paying directors’ fees. The other three offers were for the 
execution and maintenance of works. Messrs. Foote & Milne, Ltd., 
Offered to maintain the undertaking for 25 years, and to give the 
Council certain conditions of purchase up to 15 years. After six 
months’ notice they were prepared to transfer the undertaking to the 
Council upon it paying any loss which they might sustain plus 4 per 
cent. interest, but less 4 per cent. on any surplus profits which they 
might make beyond the amount of the interest and sinking fund 
wrhich they would have to pay to the Council. They did not state 
the prices for energy supply. The Industrial Engineering Co.'s 
offer was conditional upon the Council laying down gas-driven 
dynamos, and upon allthe plant being manufactured by the com- 
pany. They further agreed to work the undertaking for only five 
years, and under their terms, if the Council decided to take it over 
within that period, they would practically have to guarantee them 
a gross profit of nearly 10 per cent., which would be an extra- 
ordinary yield. The offer from the National Electric Construction 
Co. deserved the Council's consideration. They were prepared to 
tender for the complete works to the Council's own specification, 
and they required а bonus of 5 per cent. on the net price of the 
tender. They agreed to maintain for 25 years, and give the Council 
the option of purchase at 7, 10, or 15 years—at 7 yearson the basis 
of the payment of а bonus of 12 per cent., at 10 years of 74 per 
cent., and at 15 years of the exact amount of the capital expended. 
They agreed to divide all the profits beyond 3 per cent. if the 
option to take over, at 7 or 10 years was not exercised. Their prices 
were distinctly favourable— flat rate 6d. per unit, maximum demand 
rate 7d. per unit for tbe first hour and 2d. afterwards. For power 
they quoted a sliding scale. Mr. Hawes also dealt with an offer 
from the North Metropolitan Co. to supply in bulk. Their prices 
worked out at about 2:37d. per unit for maximum demand supply 
for 200 hours, and 2d. per unit for every day supply of the year 
for300 hours. His firm did not see how the Council could afford 
to рау for а bulk supply at a price exceeding 1`144. per unit. 
Failing an offer approaching that figure, the Council should devote 
their attention to the tender of the North Metropolitan Co. to 
take over the Council's powers, or to that of the National Electric 
Construction Co.—A long discussion ensued, but was adjourned. 


Germany.— An electricity works is to be established in 
connection with the Prinz Regent Collieries at Wiemelshausen, 
Weatpbalia, for lighting and power purposes. 


Goole.— The B. of T. has deferred the consideration of 
the question of revoking the Council's E.L. order for & year. 


Greenock.— The T.C. has resolved to increase the elec- 
trical energy supplied to the District Tramway Co., from 500,000 
to 600,000 units per annum, the company to pay for the additional 
‚100,000 units at 11d. per unit. It was also agreed that the company 
should have the use of the existing spare cable-oonduits at a rent of 
3d. per yd. per annum for each way. 


Heckmondwike.—The U.D.C. is promoting a Bill in 
Parliament seeking powers to supply current outside the district, 
and to deal in lamps, meters, motors, and fittings. 


Hemsworth.—The local Electricity Supply Co., Ltd., 
is seeking powers to supply energy to Hemsworth, Wintersitt, 
Ryhill, Havercroft, South Hundley, Shafton, Brierley, South 
Kirkby, South Elmsall, North Elmsall, Upton, Badsworth and Ack- 


worth. 


Holyhead.—A L. G. B. inquiry was held on November 
23rd, relative to the U.D.C.'s application for a loan of £1,000 for 
E.L. purposes. There was no opposition. 


India,—Mapras.—At the municipal meeting held а 
short time ago, the Committee’s report on Messrs. Crompton's 
and Mesars. Burn & Oo.’s applications for licences for the electric 
lighting of the city was considered, and decided in favour of that of 
Messrs. Orompton & Co., but it advocated a reduction in the period 
when the municipality could exercise its option of purchase from 42 
to 21 years, renewable thereafter every seven years, The report 
was adopted, and forwarded to Government, laying stress on the 
necessity for demanding security for the due fulfilment of the 


contract. 


Inverness.—The Т.О. has agreed that Messrs, Buchan 
and Hogarth should be appointed annually for the next seven 
years to make the annual inspection of the works, but the Council 
undertook no responsibility as to the fee to be paid. 


Liversedge.—The U.D.C. has requested the Electricity 
Committee to get out a draft scheme for E.L., based on the report 
of Messrs. Chas. Gott & Bons. 


London.— BATTENSEA.— It was reported by the Lighting 
Committee that the agreement entered into with the County of 
London Electric Supply Co., Ltd., relative to the supply of elec- 
trical energy in areas transferred under the provisions of the 
London Electric Lighting Areas Act, 1904, had been confirmed by 
the Board of Trade. The estimated cost of the combined schemes 
was £5,900, and the net amount to be paid to the company under 
the agreement in respect of consumers in the transferred areas was 
approximately £600, and the Committee ask the F'inance Committee 
to submit an estimate for the total amount, viz, £6,500. As the 


Council was required to be in a position to supply electrical energy 


a 


in the transferred areas by January 1st, 1905, the Committee reoom- 
mended that the work should be commenced at once. 

BETHNAL GarEN.—The В.О. decided, at a special meeting on 
November-24tb, to carry out the electrio lightiog scheme at an 
estimated cost of £80,000. 

CAMBERWELL.—The Works and С.Р. Committee has resolved to 
support the suggestion of the L. C. C. regarding the allocation of the 
capital of companies between areas of the various local autborities 
in which the company is operating. It was also agreed to approach 
the B. of T. in the matter. 

HackNEY.—Consumers of electrical energy changing from flat 
rates to the м.р. system of charging, and prospective consumers who 
bave had no experience of sliding scales, seem to experience 
difficulty in estimating the aver^ge price per unit which they will 
be called upon to pay. Since the E.L. Committee decided to apply 
the sliding scale system at Hackney, Mr. L. L. Robinson, its 
borough electrical engineer, informs us that he has been inundated 
with letters asking for help in this direction. Mr. Robinson has, 
therefore, sent в letter to each of the local papers setting forth a 
very simple method by which the average price per unit for any 
class of supply can be worked out easily by anyone of ordinary 
intelligence. The "tip" may be of use to other engineers in 
similar circumstances. 

Brokm Newinaton.—A special meeting of the B.C. was held on 
Tuesday evening to consider reports (summaries of which have 
already appeared in this paper) with respect to electric lighting. 
Dr. White, chairman of the Electricity Committee, moved without 


: comment the adoption and sealing of the agreement with the 


North Metropolitan Power Supply Co. Several Councillors ob- 
jected to this mode of procedure, and Dr. White then went fully 
into the subject. The tender of the North Metropolitan Co. was 
во very much better in every way than the others received, that 
nothing could be done but recommend it for acceptance. Energy 
was to be supplied by the North Metropolitan Co. in bulk, and 
Messrs. Talbot and Stevenson, the Council's consulting engineers, 
estimated that every unit sold would cost the Council in bulk 
2:16d. It was proposed by the Committee to expend at first 
£22,560, ав follows:—Cost of site for transforming station, £525; 
building, £2,400; transforming plant, £3,500; battery, £1,000; 
100 house services at £6 each, £600; mains, £9,550; contingencies 
at 10 percent. on the foregoing items would bring the total to 
£19,330. Then there would be engineering, £730; and, finally, an 
amount of £2,500 already spent in High Street, interest and sinking 
fund on £22,560 would be £1,580 a year, and salaries and wages 
and maintenance were estimated at £1,020 per annum. To meet 
this and pay the bulk supply at 2°16d. per unit, there would have 
to be sold each year at the present charge of 5d. per unit, 220,000 
unite. The consumption in the borough now, without public light- 
ing, was 80,000 units. But the great point he wished to impress 
upon the Council was that if there was any loss the company would 
bear it. After a long discussion, it was decided with only two dis- 
sentients to adopt and sealthe agreement with the North Metro- 
politan Electric Power Supply Co. Dr. White said this was the 
fruition of four years’ work. The Board of Trade was accountable 
to a large extent for the great delay. 

WzsTMINSTER.—The Works Committee of the Council, reporting 
on Tuesday, stated, with reference to the correspondence with the 
Charing Cross and Strand Electricity Supply Corporation re the 
proposed construction of boxes, that further negotiations had taken 
place. 


Maidenhead.—A L. G. B. inquiry was held on November 
23rd, into the application by the T.C. to borrow two sums of £3,500 
each for the purpose of electric lighting extensions in the borough, 
and in Bray, Cookham and Taplow. $ 


Mexico.—A concession has been granted to utilise the 
water-power of the River Angulo, in Michoacan, for generating 
electrical energy. It is stated that about 20,000 н.р, is available. 


Norwich.—The E.L. Committee has decided to reduce 
the charges for electricity for lighting purposes from 5d. to 44d. per 
unit, from May 1st next. i 


Retford.— On Friday last a special meeting of the T.C. 
was held to consider the proposed E.L. scheme, which provides for 
supplying 100 consumers at a capital expenditure of £5,375. There 
was strong opposition, and the scheme was negatived by 16 votes 
to four. ü 


Sligo.—A special meeting of the Т.С. was held on 
November 30th to consider the & poen for & concession in oon- 
nection with electric power and lighting in the borough. 


South Wales.—The Cardiff Railway (Bute Docks), 
Taff Vale Railway (Penarth Docks), Barry Railway (Barry Docks), 
and Alexandra Dock and Railway (Newport) Oompanies ‘have 
forwarded objections to the Home Secretary in regard to the 
recently issued Factory Act regulations as applied to generation 
and distribution of electricity in dock undertakings. At present 
many miles of overhead wires exist at Cardiff, Barry and 
Penarth Docks, as to which the regulations do not appear to be 
applicable. 


Southend.—On November 22nd a L.G.B. inquiry was 
held relative to the Corporation’s application for a loan of £56,000 
for the extension of the E.L. plant and the provision of additional 
mains. There was no opposition. 


Stourbridge.—The Electric Lighting Committee con- 
siders it desirable that a deputation should wait on the L.G.B. in 
regard to the proposed agreement for taking electricity in bulk. It 
was suggested that the Power Co. had not the necessary powers to 
supply to the Council, and another company had included the town 

its ares. 


The Steel Industry.—Large electric power installations 
are to be put down to drive the whole of the plant and machinery 
at the extensive steel works of Messrs. Bell Bros., and also at the 
iron and steel works of Messrs. Dorman, Long & Co., Port Clarence, 
. near Middlesbrough. 


Whitwood.—The U. D.C. has decided to apply to the 
B. of T. for a prov. order for E. L. 


Willesden.—The solicitor to the U.D.C. reported that 
notice of appeal had been given in the case, Attorney-General v. 
Metropolitan Electric Supply Co. Instructions were given to 
сЕ T necessary steps to support the judgement of Mr. Justice 

arwell. 


—————R 


TRAMWAY AND RAILWAY NOTES. 


Ackworth and Lindsey.—Messrs. R. E. C. Shann, 


W. F. Tempest, and F. Hopper are applying to the Light Railway 
Commissioners for powers to construct six lines of electric 
tramways. 


Belfast.—The L.G.B. arbitrator, Mr. L. 8. Macassey, 
has intimated to the Corporation, that for reasons of economy and 
convenience, the tramways arbitration will be held in London. 
The B.E.T. Co. has asked the Corporation for terms and conditions 
for supplying current to the Cavehill and Whitewell lines. 


Burton-on-Trent.—The figures for the working of the 
Corporation tramways for the six months ended Beptember 30th 
last are: for traffic receipts, £9,671, which, together with the sum of 
£272 for sundries, е the total revenue of £9,943; the car 
mileage run was 229,684; traffic receipts per oar- nile 107114. ; 
pa per car-mile, 9'31d., the average receipts from each being 
1:08d.; the total number of passengers carried amounted to 
2,139,873, or equivalent to 41°15 times the population. The units 
used " driving purposes amounted to 300,052, or 1°306d. per 
car-mile. 


Bury.—At a meeting of the Tramway Committee on 
95th ult. decided to adopt &system of collecting and delivering 
parcels in connection with the Corporation tramway system. Under 
the scheme parcels may be handed to the conduotora of any cars 
travelling to Bury at any of the authorised stopping places, or they 
may be left at the Central Offices, Market Place, and will be 
delivered at an inclusive charge within half a mile on any part of 
the system, while for an extra charge parcels will be collected 
within half a mile of the system. The scheme commenced on 
December 1st. | 


Cambridge.—O wing to the non-completion of the negotia- 
tions for the purchase of the undertaking of the Cambridge Street 
Tramways Oo., the Cambridge Electric Tramway Syndicate, Ltd., 
has decided not to proceed with the application for powers to 
extend and electrify the system until next year. Any electrical 


man visiting Cambridge will admit that its tramway system is a 
truly remarkable affair. 


Canal Electric Railway.—It is reported that a scheme 
is on foot to construct an overhead electric railway above the 
Regent's Canal, and that a number of American capitalists are 
interested in promoting the undertaking. 


Dewsbury.— Our local correspondent writes :—** When 
the B.E.T. Co., who have already constructed tramways from Dews- 
bury to the Spen Valley and other places, bought out the share- 
holders of the Dewsbury and Batley Steam Tramways Co., it was 
understood that this line would be electrically equipped withont 
delay. Bradford Road, on which the trams run from Dewsbury to 
Gomersal, is the busiest thoroughfare in the heavy woollen district, 
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and complaints are many respecting the present inadequate:servioe. 
It is about 30 years since the line was opened, and both cars and 
rails are considerably worn. There are frequent stoppages. The 


Traction Oo. have come to an arrangement with all the local 


authorities through whose area the line runs, except Batley Oor- 
poration. Until an agreement is oome to with Batley, the work of 
reconstruction cannot be taken in hand.” 


Dundalk.—On the 23rd ult., a sitting of the Judicial 
Committee of the Privy Council held at Dublin-Castle, considered 
an application for an Order extending the time fixed for the com- 
pletion of the tramways authorised by the Dundalk Electric Tram- 
ways Order, 1897. е 

Mr. Healy, К.О., said the application was one for an ex- 
tension of time for two years from November lst. He agreed 
that they had been a little slow in the matter, but the delay was 
entirely due to the condition of the money market. He guaranteed, 
however, that this was the last application they would make to the 
Council. The line would run from Dundalk to Blackrock, a pretty 
little watering place in the North of Ireland. | 

The application was granted. | 

An application was also considered for- an Order in Council 
authorising the construction, maintenance and working of tramways 
or railways proposed to be laid in the Urban District of Wicklow, 
and to confirm the resolution of the Wicklow Urban District Council 
with respect to the said tramways. 

The only partibs who had intimated any opposition were the 
National Telephone Oo., who required protection clauses. 

The application was granted, an agreement having been come fo 
for the insertion of a clause or clauses in the order safeguarding the 
position of the Telephone Oo. 


Glasgow.—Lord Balfour of Burleigh’s award in the 
arbitration between the Т.О. and the Paisley and District Tramwiys 
Co., to decide the amount payable to and by the Corporation in 
connection with the running of cars between Hawkhead Road and 
Paisley Cross, was issued on Tuesday. His Lordship’s findinge 
are :— 

(1) The tramway company to receive £250 from the Glasgow T. C. on December 
Ast, 1904, for constructing the sidings. (2) T.C. to pay the company whole fare 
received from local passengers, and two-thirds of а penny for each “ through“ 
passenger, (8) T.O. to receive from company 84d. per car-mile for working 
expenses. (4) Extra expenses, checking tickets, Ko., to be borne equally. (5) 
Award to last till December Bist, 1914. (6) Expenses incfdental to the 
arbitration to be borne equally, and quo ad ultra, each party to pay its own 
expenses, To the sum of 8id., which will be allowed to the Corporation for 
working expenses, there will fall to be added the cost of the electric current 
which is supplied by the Paisley Town Council, 

The Sub-Committee of the Corporation tramways, which was 
appointed on April 27th last to consider a mechanical trolley ear 
designed by a foreman linesman in the department, has prepared 
a report. The ear has been in operation on the tramways fora 
year, and the Committee recommends that the Corporation 
bear the cost of the provisional protection of the ear for four 
years on the conditions that the Corporation will, free of all charge 
for royalty, be allow to use the ear on its system; that should the 
patent rights be allowed to lapse, or should the Corporation deter- 
mine to discontinue the use of the ear at the end of the four years, 
it will not be held liable for any farther payments in connection 
with the renewal of the patent, and that should the Corporation 
continue to use the ear after the expiry of four years, the Oorpora- 
tion undertakes to pay its patent fees so long as it uses it on its 
system. ? 

A special sub-committee has been appointed to consider the 
question of providing workmen's weekly tickets on the same prin- 
ciple as that in operation by the various railway companies in the 


city. 

- In view of the large number of unemployed in the City, the 
general manager has received instructions to proceed with the work 
of constructing the tramway authoriped last year from the present 
terminus at Polloksbaws (East) to Siffnoch. The manager has been 
asked to advertise for the necessary material. 2 


Liverpool Overhead Railway.— The laying of the 
third rail between Seaforth (Lancs, and Yorks.) Station and the 
northern terminus of the Overhead Electric Railway was commenced 
on the 19th ult. By means of the janction of electric lines already 
substantially effected, trains will early next year be run from the 
Dingle to Waterloo, Formby, Southport, Crossens, and the inter- 
mediate stations. 


South Shields.—The Tramways Committee on 24th 
ult, considered the question of proceeding with the laying of the 
tramways. The first proposal, it is understood, was that the Oor- 
poration should obtain tenders at once for the construction of the 
new route from Westoe Lane vid Meldon Terrace, Laygate Lane, 
Frederick Street, South Eldon Street, to Tyne Dock. Anotber pro- 
posal was that the Committee should wait for the expiration of the 
prosent lease before commencing any of the work, and a third sug- 
gestion was that the Corporation should buy out the B.E.T. Co. 
who hold the present lease. Our correspondent learns from s 
usually reliable authority that the buying-out suggestion was hardly 
ever seriously entertained, but there was almost unanimity In the 
proposal to put in hand euch parts of the work as they could under 
existing conditions. Во that, although they could not work the 
trams to Tyne Dock until expiry of the lease, yet it should be 
pushed forward so that it would be ready when the lease does 
expire. The Committee aleo commenced the consideration of the 
question of providing adequate car-sheds, but it was not carri 
beyond the appointment of a sub-committee, and an instruction 0 
the town clerk to present a report on the matter. | 


(Continued on page 912.) 
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PARIS—ORLEANS ELECTRIC RAILWAY 
EXTENSION. 


Tue Paris-Orleans Railway Co. commenced their train 
service by means of electric traction in шы 1900, at a 
time when electric railways, if not in 
an experimental stage, were at all 
events looked upon from many sides 
as an expensive luxury beyond the 
pale of practical everyday main trunk 
lines. When the installation was 
designed, the only similar railways in 
existence were equipped with small 
trains for suburban traffic, hardly com- 
parable with the system in question. 
The confidence of the Paris-Orleans 
engineers, however, was such that there 
was no half-hearted advocacy of the 
electrical installation, and the design 


provided . that possible extensions 
could be easily made. The same 


policy of foresight has characterised 
the new extension, especially in res- 
pect of the provision of apparatus for 
use on a circuit, the voltage of which 
will eventually be. 11,000, although 
5,500 volts is the highest at present in use. The present 
installation has given the fullest satisfaction to the railway 
company. 

It may. be useful to recall the circumstances which led to 
the ы of electric traction. Owing to the spread of 


non e уе 
SUR An 


GENERATING PLANT AT IVRT Pow IR STATION. 


the city west ward, it was necessary to provide a more central 
terminus in Paris for their main and suburban traffic, and 


the Orleans Railway Co. were fortunate in finding an 
excellent site on the bank of the Seine, almost a stone’s 
throw from the Chamber of Deputies. The distance from 


the old terminus of Austerlitz to the new station of Quai 


d'Orsay is about 24 miler, and this is mostly in a subway. 
The new terminus was provided with 15 tracks, converging 
into two, which continue as far as the old Austerlitz Station. 
The train service amounted in the summer to ав many as 150 
trains daily. 


The most economical solution of the problem 


Mam SWITCHBOARD IN POWER STATION; БОВ-ВТАТЇОН AND LIGHTING 


SwiITCHBOABDS BELOW. 


would, of course, have been to continue the haulage by steam 
locomotives as far as the new terminus. This, however, 
was not found to be possible, ventilation and other difficulties 
barring the way. Thus the conditions were altogether 
special, and a comparison of costs of electric traction could 
only be made with a 
system of traction by 


locomotives emitting 
neither steam nor 
smoke. 


— — inn minea’ p! 
Dealing with the 


1900—1904 service, 
on the average 140 
trains have arrived 
daily at the (old) 
Austerlitz ^ station, 
ranging in weight, 
exclusive of  loco- 
motive, from 150 up 
to а maximum of 


300 tons. These 
trains arrived at 
Austerlitz Station 


behind regular steam 
locomotives, and an 
exchange was made 
(the time required 
was 2 minutes) from 
the steam to the elec- 
tric locomotives, in 
tow of which they соды through the tunnel to the 
Quai d'Orsay terminus, and vice versd. The distance 
between the stations is 2:4 miles, and the majority of 
the trains made a one-minute stop at the intermediate station 
of St. Michel. The electric locomotives drew the heaviest 


trains between the two termini in eight minutes, 
F 
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The rolling stock provided included eight electric loco- 
motives, each weighing about 50 tons, and equipped with 
four 225-H.P. motors, one on each axle of the twojbogie 
trucks. The appearance of the locomotivejis shown,in the 
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ELECTRIC LOCOMOTIVE, ORIGINAL TYPE. 


accompanying illustration. It consists of a central steel cab 
with sloping ends, mounted on a channel framework and 
carried on two swivel trucks of specially heavy build. The 
principal dimensions are as follows:—Length over all, 
34 ft. 10 in.; width 
over all, 9 ft. 7 in.; 
height above rails, 
12 ft. 9 in.; dis- 
tance between truck 
centres, 16  ft.; 
wheel base (each 
truck), 7 ft. 10 in.; 
diameter of drivers, 
4 ft. 1 in. : 
The motors are of 
single - reduction 
railway type with 
nose suspension. 
The gear ratio of 
41 to 1 was 
adopted, but this 
has been altered for 
the new service, as 
will be seen later. 
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ELECTRIC EXTENSION 


OF THE 
PARIS-ORLEANS RAILWAY. V 


Power Station @ 
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The controller is of the series-parallel type. Included in the 


electrical equipment of the locomotive are the usual air 
compressors, sanding devices, instruments and switchgear. 
The third-rail system supplied current at an average pres- 
sure of 575 volts (now 600), and the locomotive is furnished 
with four shoes for contact with the rail, which is situated 
outside the track. In certain parts of the route the side- 
rails are supplemented by short. strétches of centre rail, and 
suitable insulated contacts are provided on the motor frames. 


ELEVATION AND SECTION OF OVvBRHEAD RAIL. 


At other points, where third-rail construction is too compli- 
cated, an overhead conductor of inverted “ T" iron has 
been provided, and the locomotive carries an overhead shoe, 
as seen in the figure. ! | 
The generating system included two groups (now three) 
of 1,000 xw. each, erected at Ivry power station, close to 
the Austerlitz terminus, The three-phase current is pro- 
duced at a pressure of 5,500 volts, 25 cycles, Each dynamo 
has 40 poles, and runs at 75r.p.m. The engines, built by 
' Dujardin, of Lille, 

are horizontal 
four-cylinder 1,700 
Н.Р. Corliss type, 
two of the cylinders 
running at low 
pressure. A maxi- 


mum of 1,850 
H. P. can be 
obtained. Con- 


densers are fitted 
in the basement. 

The fly-wheel is 
55 tons in weight, 
and 24 ft. 7 in. 
in diameter. The 
guaranteed con- 
 sumption of steam 
is 5:8 kg. рег 
I. H. P.- hour from 
1,200 to 1, 500 
H.P., and 5°9 kg. from 800 to 1, 200 and from 1, 500 
to 1,850 H. P. | 

The original installation of boilers included eight Babcock 
and Wilcox boilers in two groups.  This-boiler plant has 
since been increased by the addition of four boilers of larger 


TERMINUS AT ORSAY. 


capacity. In normal working each new boiler is capable of 
producing 2,200 kg. of steam per hour at 185 Ibs. per sq. in. ; 
by forcing, this can be raised to 2,800 kg. Green econo- 
misers and Meldrum stokers were provided. The latter have 
now been replaced by a compiete installation of Bennis 
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stokers, which were placed in service at the same time as 
the new boilers were erected for the extension. ! 

The two sub-stations first provided —one at Quai d'Orsay, 
and the other at Austerlitz—were distant respectively 33 miles 
They each included two 


and 1 mile from the power plant. 
sete of machines 


—one for trec- 
tion, and the 
other for light- 
ing. Тһе latter 
consist of syn- 
chronous motors 


taking — high-pres- 
Sure current direct 
from the 1,000- 
KW. groups in 
the power sta- 
tion, The out- 
put of these 
motors is 125 KW., 
speed 500 r.p.m., and they are coupled to 100-Kw. dynamos 
supplying a five-wire lighting circuit, which is in use 
throughout the installation. The efficiency of these machines 
is below;that of the rotary converter, but the advantage of 


MOTORS USED ON LOCOMOTIVES. 


а constant pressure produced by the dynamo independent of 
the load on the plant is considered sufficient to justify their 
use. 
For the traction circuit were furnished in each sub-station 
two groups of three 100-Kw. air-blast type transformers, 
transforming from 5,500 to 340 volta three-phase, two 
potential regulators, two groups of self-induction coils, and 
a set of storage batteries of 260 cells, 1,100 ampere-hours 
capacity. Two four-pole rotary converters of 250-Kw. 
output transform tbe 340 alternating current voltage to 
550 volts continuous. These converters run at a speed of 


Morog-OaR TRUCK. 


750 r.p.m. Тһе pressure can be varied from 525 to 575 
volte. The starting is done by means of the storage 
batteries, which are usually connected in parallel with the 
traction circuit. 

One of these two sub-stations has now been abolished and 
new sub-stations created. The rotary converters have always 
been run with series winding in opposition to the shunt, and, 
it is stated, have never given the least trouble. The average 
voltage on the third rail in the vicinity of the power station 
has been 550, and the compounding of the rotary converters 


MOTOR Car. the 


is во arranged, that at about 350 amperes output the voltage 
is 575, and at the maximum load the voltage is 525. This 
may give an idea of the reverse compounding curve of the 
machine, which, of course, passes through these two points 
of 350 amperes 575 volta and 650 amperes 525 volts. 
Whenever it has 
been necessary 
to de-sulphate 
the battery, call- 
ing for an increase 
of the voltage to 


about 700, a 
potential ^ regula- 
tor has been used. 
Naturally- this en- 
tails a consider- 
able  lagging 


current, but as 
charging is 

usually done in the 
small hours of the afternoon, when there is but a small 
lighting and traction load, it is not a matter of great 
moment. The de-sulphating is only done about every 10 
days or so. Whenever this high voltage is required, the 
output of the rotary does not 
exceed 200 amperes, and it has 
been found possible to obtain 
this voltage without modifying 
the series winding of the rotary, 
or throwing it over so that 
it acts with the shunt wind- 
ing. The use of reversible 
boosters has been avoided by 
this method of connection. 

In addition to the motor- 
geaerator groups there are a 
number of balancers. consist- 
ing of four machines coupled 
together. Some of these have 
5 KW. armatures, and others 
10 Kw., and they are rated ав 
t x 5 KW. and 4 x.10 Kw. 

А few figures relating to 
the locomotive service may be 
quoted. The tractive effort developed by one of the loco- 
motives before the 4 to 1 gear ratio was changed, in hauling 
trains of from 200 to 260 tons at 25 km. per hour, was 
2:4 kgs, per ton, and at 50 km. per hour, 4 kgs. per ton. 


END oF Moror OAR. 


The watt-hours per ton-kilometre, at a speed averaging 
28 km. per hour, including five stops, when hauling trains 
of 200 to 260 tons, were 22. The measurements were made 
over a run of 7:5 km., and suppose an average voltage of 
500 at the locomotive. 
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The increase in their suburban traffic has led the Orleans attained. The time taken to cover the 12 miles, exclusive of 
Railway Co. to investigate the means of improving the stops, is 25 minutes. The stops average about one minute each. 

The main change in the original 
locomotives in order. to adapt them to 
the new service was in the gear ratio. 
This, originally 4 to 1, has been 
changed to 2:28 to 1, giving a faster 
service. The new locomotives, although 
very different in appearance to those 
first put in service, contain practically 
the same equipment, with the exception 
that mica-insulated armature coils have 
been substituted for the cotton-insu- 
lated coils used on the eight original 
machines, An improvement has been 
made in the rheostat equipment, and 
reversing switches have been added. 

The new locomotives have been built 
to carry baggage in addition to the elec- 
trical equipment, which is contained in 
end cabins insulated with uralite sheet- 
ing. The disposition adopted necessi- 
tates the duplication of certain of the 
apparatus, notably the controllers, two 
being required instead of the single con- 
troller placed in the central cabin of the 
first locomotives. The additional ad- 
| vantage of baggage carrying capacity 
m Г : | however, considered a sufficient ad- 
service and augmenting the speeds of their trains. The vantage to offset such drawbacks. The locomotive body is 


Successful results attending the initial eiectrical installation 102 m. long, 2°84 m. wid 9-87 m. high: А 
have brought about an extension of the 8, m. wide, and 3°87 m. high; the distance 


electric system, and at the present time, 
the portion of the trunk line from 
Austerlitz Station through the sub- 
urban district as far as Juvisy has 
been equipped with the third гай, 
and a frequent and fast service has 
been created. This service is handled 
by a number of motor-cars equipped 
with the Sprague Thomson-Houston 
train control system. The electric 
locomotives used for the original in- 
stallation have been modified in their 
gear ratio in order to give a faster 
service, and three additional loco- ` 
motives have been provided. The 
locomotives haul main line trains from 
the Quai d’Orsay terminus to Juvisy, 
a distance of 14 miles where the 
engines are changed and the trains 
proceed on their way south. The 
same operation takes place with main 
line trains on their arriving at Juvisy 
destined for Paris. The locomotive 
trains will be operated on a fast sche- 
dule, a running time corresponding to 
over 40 miles per hour being adopted, covering the 12 miles 
between Juvisy and the old terminns of Austerlitz in about 
17 minutes. The suburban trains, equipped with the train 


SuB-STATION IN IvRY POWEB BTATION. 


THIB-DBAIL CONSTRUCTION AT JUVISY. | ABBANGEMBNT OF THIBD-BAIL OX NEW EXTENSION. 


control system, make six intermediate stops between these between centres of bogie trucks is 5°63 m., and the diameter of 
points, and a schedule time of about 22 miles per hour is wheels 4 ft. 1 in. The weight of the new locomotives, due 
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to the adoption of а steel armoured and insulated cab and to 
the increased dimensions of the locomotive body, is 55 tons. 

There are two trains equipped with the train-control 
system of the well-known Sprague-Thomson-Houston type, 
each including eight trail-cars and two motor-cars, one at 
each end of the train. The motor-cars are equipped with four 
motors of the G.E.'66 type, as used in the Manhattan Over- 
head Railway. The motors are of 125 Н.р. (at 215 amperes) 
based on a temperature rise of 75 deg. Centigrade over the 
surrounding air after one hour’srun at full rated load, tempera- 
ture of surrounding air not exceeding 25 deg. Centigrade. In 
this motor special attention has been given to ventilation, large 
holes with covers being provided at top, bottom, and sides of 
the frame. The latter is not split, but the armature can be 
taken out endways. Nose suspension is used. There are 
four field spools, wound with strip copper. The commutator 
contains 195 segments with mica insulation. The armature 
has a series drum barrel winding, with armature conductors 
made of copper bars specially constructed to prevent eddy 
currents. The conductors are separately insulated in sets of 
five with mica, which renders them semi-fireproof and able 
to withstand a high temperature without injury to the insu- 
lation. The weight of the motor is 4,300 lbs. The gear 
ratio is 3°08 : 1, the gear having 71 teeth. One-turn arma- 
tures are provided. The guaranteed efficiencies are 86 to 
88 per cent. The motor-cars are mounted on bogie trucks 
of the Baldwin Locomotive Works type. The wheel base is 
6 ft. 6 in., 40 in. wheels being used. They each weigh 
6,250 lbs., and are calculated to carry a weight of 26,000 Ibs., 
of which 15,000 lbs. is the weight of car (light) on 
centre pin. 

The motor-cars are designed with a driver's cabin situated 
at each end. The remainder of the car is divided into two 
portions, one with seating capacity for 34 third-class pas- 
sengers, and the other portion for the conveyance of baggage, 
&c. The end cabins are lined with uralite sheeting, and the 
whole of the car-frgme is of uninflammable wood. АП 
cabling is covered with asbestos braid, which has been 
painted lead colour. The shoe-leads are passed through 
flexible armour. The whole construction has been made as 
secure against fire as possible. All the train control appa- 
ratus, of the latest Sprague-Thomson-Houston type, as 
used on several London tube railways, is mounted in the 
cabins. 

Similarly to the locomotives, the motor-cars are provided 
with side contact shoes, and also the overhead shoe to take 
current from the inverted “ T” rail. The insulated con- 
tacts provided on the motor frames of the original locomo- 
tives have been omitted in the motor-cars and also in the 
new locomotives. The third rail contact, together with 
that afforded by the aerial rail, has proved sufficient for all 
needs. 

Westinghouse air-brakes have been fitted to the two 
trains with motor-cars. The standard of the Orleans Co. 
has been the Wenger air-brake, which is too slow in action 
for the needs of the new service. 

The dimensions of the motor-cars аге :—Length over 
buffers, 17:8 m.; height, 3:8 m.; distance, centre to centre 
of bogie trucks, 12:4 m.; width, 2:8 m. 

In addition to the above increase in rolling stock, the 
power station has been increased by the addition of one 
group of 1,000 кү. output, exactly similar to the two groups 
of this size already installed. 

Among the changes in the power station occasioned by 
the extension is the removal of the entire switchboard from 
its old position, to iffstall it on the opposite side of the 
power station. The switchboard has been increased by а 
number of panels bearing instruments of similar pattern to 
those already installed. A notable addition is a certain 
number of synchronism indicators, replacing the old syn- 
- chronising voltmeters, plugs and lamps. 

On the new switchboard, potential transformers are pro- 
vided for an 11,000-volt circuit, and the oil switches, cut- 
out switches and other apparatus for the line panels are also 
arranged, where practicable, for -the same voltage, which is 
to be ultimately used when the line is further extended. The 
present three-phase 25-cycle voltage is but 5,500, as already 
explained. 

The usual indicating voltmeters, ammeters, wattmeters 
and power factor indicators are provided, together with their 


‚ paper-insulated lead-covered and steel-armoured cable. 


necessary transformers. Тһе illustration on p. 907, shows 
the arrangement of the lighting and sub-station switchboards 
under the main switchboard gallery. 

A new chimney stack, 50 m. in height, has been provided, 


_ and for the four new boilers are included two Green econo- 


misers, each of 224 tubes. 

Two new sub-stations have been built—one in the power 
station itself, at Ivry, and the other at Ablon, close to the 
present station at Juvisy. The original sub-station at 
Austerlitz has been removed, and the traction and lighting 
machinery has been distributed as follows :—One of the two 
250-Kw. converters used for traction has been installed at 
Ablon sub-station. The remainder of the apparatus has 
been removed bodily to the new Ivry sub-station, and the 
battery has been increased to 290 cells. : 

Two new 500-Kw. rotary converters have been installed in 
Ivry sub-station, together with transformers and reactances. 
The converters are six-pole, six-phase, 500 r.p.m., taking 
three-phase current at 440 volts, and giving a pressure of 
625, volts р.с ; they are compound wound, with the series 
winding reversed. They are designed to give a total output 
of from 400 to 500 amperes per machine, loads above this 
being divided between the machine and the battery. The 
transformers are of the air-blast type, six-phase 550 KW. 
stepping down the 5,500-volt three-phase current (25 cycles) 
to 440 volts. These transformers are also arranged to trans- 
form 11,000-volt, three-phase current to 440 volta, as the higher 
voltage will be used when the lines are prolonged as far as 
the more distant point of Bretigny, 18 km. beyond Juvisy, 
the deis terminus. 

The only change in the Orsay sub-station is the increase 
in the battery, from 260 to 290 elementa, raising its output 
to 1,500 ampere-hours instead of 1,100 ampere-hours, and 
the pressure to 600 volta. 

The new sub-station of Ablon is situated some 12 kilo- 
metres from the power-station, and 6 kilometres from the 
Juvisy terminus. In it are installed one 250-Kw. converter, 
removed from Austerlitz sub-station, together with the set 
of three 100-Kw. air-blast transformers, reactances and sub- 
sidiary apparatus. The new machinery includes two віх- 
phase converters and necessary reactances, and two six-phase 
550-Kw. transformers, as at Ivry, the necessary rheostats 
and controlling apparatus, and a booster. For the lighting 


service has been installed а motor-generator set, similar to 


those already in service, but of smaller capacity. A new 
Tudor battery of 1,500 ampere-hours’ capacity has been in- 
stalled, consisting of 290 cells, each weighing about 530 
kg., and containing 25 plates. 

The voltage of the line will probably be regulated to about 
600 volts on the third rail. | 

The switchboards їп the sub-stations include the usual 
arrival panels for the high pressure line, machine and 
totalising panels, one each of the latter for the converters, 
measuring and registering instruments, und lighting 
panels, 

The underground transmission cables are very similar to 
those installed for the first portion of the line in1900. The 
extension includes some 25 kilometres of threé-conductor 
This 
cable is laid entirely underground, in duplicate, to avoid 
chances of breakdown. These two lines are usually operated 
in parallel, They are cut into three equal sections, and 
section boxes are provided at these points containing static 
dischargers, oi] switches and meters. The section of each 
conductor is 80 sq. mm., against 50 to 75 sq. mm. in the 


original cables for the first portion of the line. 


The cables are capable of carrying three-phase 25-cycle 
11,000-volt current, to be used later. The tests made on 
the cables were at 30,000 volte, 50 cycles, between con- 
ductors and between conductors and ground during two 
hours, the voltage being raised then to 40,000 volts for two 
seconds. Further teats were also made after the cables were 
laid in the ducta. 

It will be seen from the above that there is no fourth rail, 
and the track is used es a return circuit. The track has 
been bonded with about 25,000 bonds of a cross-section of 
about 112 sq.mm. The whole of the track is used as a 
return, and is bonded accordingly. At points and fixed 
crossings, where flexible bonds are unnecessary, copper ribbon 
bonds are used, 
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The third rail is bonded in two ways. One bond is used 
to connect the ends of the third rails, and the other bond 
connects the ends of the fish-plates, which run the whole 
length of the third rail. About 8,000 bonds have been 
used on the new third rail extension, which, as shown in 
the diagram on p. 910, differs somewhat from the original con- 
struction. The section of these bonds is about 220 sq. mm. 

The third rail insulators are formed of impregnated and 
tarred blocks placed on the ends of the sleepers, spaced about 
every 20 metres, where a clear run is to be had. At cross- 
ings, and also in and around stations, the third rail is pro- 
tected by vertical and horizontal wood sheathing painted 
white and red. "The weight of third rail and continuous fish- 
plates is about 104 kg. per metre length. 

The overhead inverted * T“ rail is not used on the new 
extension, the third rail meeting all requirements. 

The Orleans Railway Co. have built new stations all 
along the line and increased the tracks, making four in all 
running to Juvisy, the onteide two being used for the electric 
traction. 

A certain number of through or * rapide" trains run to 
Austerlitz without changing locomotives at Juvisy, the 
latter operation taking place at Austerlitz before the train 
leaves for Quai d'Orsay. The majority of the trains, how- 
ever, have their locomotives replaced at Juvisy. 

The new service to be handled is as follows :—The number 
of trains to be hauled from Austerlitz to Quai d’Orsay will 
be about 150 daily, thus continuing the old service. This 
number includes all main line trains, and a certain number 
of local trains. The time, as before, will be about 8 
minutes, not including the intermediate stop. The two trains 
equipped with multiple unit control will make the shuttle 
service between Paris and Juvisy, and will be supplemented 
by a certain number of trains per day drawn by locomotives 
which also stop at all stations to Juvisy, but proceed further 
in charge of steam locomotives. 

A number of express trains will make the journey Paris- 
Juvisy, and vire versd, in 17 minutes, a change of loco- 
motives being made at the latter station. The time taken 
by the all-station trains is about 25 minutes, exclusive of 
віх stops of one minute each. | 


The number of locomotives on the service will be 10, of | 


which one is reserved for station work. The eleventh loco- 
motive is supposed to be under repairs or being cleaned. 
There are five motor-cars, one being held in reserve. 

For the local traffic а half-hourly service i8 expected to 
be maintained, supplemented by а certain number of trains 
at business hours. ‘The grades and curves on the extension 
are negligible. 

The whole of the electric machinery has been furnished by 
the French Thomson-Houston Co., and the work has occupied 
about 15 months in all. 

We wish to express our cordial thanks to the several 
administrative апа executive officers of the Orleans Rail- 
way, by whose permission were obtained the foregoing 
illustrations and particulars. 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 906.) 

Halifax.—Lieut.-Co). Druitt, in his report to the B. of T. 
on the collision which took place in Horton Street on October 
14th, states that according to driver Rhodes's evidence, the elec- 
trical brake suddenly failed whilst he was descending Horton 
Btreet, and, being unacquainted with the use of the emergency 
electrical brake, he applied the hand-brake, but before he could 
stop the car, it had collided with another one. The cars are fitted 
with a mechanical slipper brake, and if Rhodes had been using this, 
there would bave been no runaway. Col. Druitt adds that the 
electrical brake is useless should the trolley leave the overhead wire, 
or should the circuit of the trolley wire be interrupted. To meet 
this an emergency brake is provided, which can be instantly 
handled. Just at the time of the accident, a circuit-breaker con- 
trolling the feeder for the Horton Street section camo out, and was 
apparently а contributing cause of the accident, since it interrupted 
the circuit of the trolley wire. Had Rhodes been familiar with and 
applied the emergency brake, the car could have been at once 
brought up. He tried to apply the hand-brake, but only got it on 
just as the collision occurred, since he only had a few seconds in 
which to act. Col. Druitt adds: "It will be seen that the main 
cause of the accident was the fact that Rhodes was imperfectly 
acquainted with the use of the special form of controller peculiar to 
these cars, and from hia own statement had apparently little oppor- 


tunity of learning. Had the circuit of the trolley wire not been 
interrupted, no accident would have happened, as the electrical 
brake is sufficiently powerful to bring the cars down the hill in 
question at a slow pace." Ina report to the Tramways Committee 
on this matter, the manager, Mr. Е. Spencer, refers to notices issued 
by him in August, informing all drivers that they must make them- 
selves acquainted with the one-man cars as early as possible, and to 
the steps taken to give the men the n instruction. It 
seems incredible to me,” he adds, “that Rhodes could have driven 
these cars 184 miles, and not have understood what the word 
' emergency ' meant on the controller lid.” The er adds tbat 
before the cars are put into service again, he will lay before the 
Committee certain suggestions and improvements which will 
prevent the possibility of such an accident occurring again under 
the same conditions.— Halifax Guardian. 


London.—Three  L.C.C. electric car drivers were 
summoned at Lambeth Police Court on 28th ult, for driving 
their cars in Camberwell New Road at a speed exceeding 
10 miles an hour, the maximum permitted by the Board 
of Trade regulations on that part of the system. On November 
4th the Omnibus Owners’ Federation employed two expert 
time-keepers to test the speed. Twelve cars were timed, and 
three of them exceeded the regulation speed—one, it was stated, 
travelling at the rate of 13°95 miles an hour, and the others at 13:04 
and 12:25 miles an hour. The defence urged that the prosecution 
was undertaken, not for the protection of the public, but for the 
protection of other interests. A fine of 5s. and costs in each case 
was imposed, : 

The Stepney Borough Council has suggested something of a com- 
promise between itself and the L.C.C. on the question of conduit v. 
trolley. It is suggested that the conduit system should be 
adopted for that portion of Mile End Road west of Burdett 
Road, and that, in the east portion of the thoroughfare, and in 
Burdett and Grove Roads, the overhead system should be used. 

The Islington B.C. declines to consider anything in the nature of 
а compromise, and insists upon having the conduit system only. 

It is stated that the London United Tramways Co. intends 
soon after Christmas to commence constructing the whole of 
the authorised lines, 15 miles in extent, in Kingston, Surbiton, 
the Dittons, Molesey, New Malden and Wimbledon. “The 
cost, irrespective of street widenings, will be about half a million 
sterling, and of this sum £250,000 will be spent in wages.” 


Paisley.—The District Tramway Co. has given notice 
that it intends to apply in the ensuing session of Parliament 
for a provisional order for further powérs and extensions. Tbe 
new lines proposed include an extension from Jobnstone to Kil- 
barchan, and among other powers sought is the increase of the rate 
of speed and sanction to provide motor-cars or omnibuses. 


South Australian Railways and Tramways.—An 
Australian correspondent has sent us a cutting from an Adelaide 
paper giving а reprint of the report of the consulting engineer, Mr. 
Е. E. Bradford, B. Sc., on the South Australian Government's 
proposed (railway electrification scheme. It deals, first, with the 
electrification tof two short suburban railway services, each about 
10 miles in length; secondly, with the electrification of about 70 
miles of horse tramways at present worked by five separate private 
companies. The report was called for by the Government, who 
are trying to carry a Bill through the House ‘for the compulsory 
purchase of all the present tramways, and to call for tenders both 
forthe construction and equipment of the lines, and afterwards for 
the leasing of them for a number of years. The electrification of 
the railway system is not, it is believed, seriously contemplated at 
present, although the engineer’s report is strongly in favour of a 
combination of the two schemes at once. The length of track 
proposed to be laid immediately, is about 45 miles in the more 
thickly inhabited portions of the City of Adelaide and suburbs, and 
a clause has been introduced in the Bill, making it compulsory for 
the contractor to extend the system to the present remaining 25 
miles situated in the more sparsely populated districts within 
a period of about 10 years. “At the moment of writing,” says our 
correspondent, the Bill is being taken through its third reading, 
and it looks as if the Government's scheme, for the tramways at 
least, will pass through both Houses. In the report of the con- 
sulting engineer, considerable stress is laid upon the advantages of 
adopting the single-phase system for the scheme. The generating 
station is proposed to be placed at Port Adelaide on account of 
cheaper water and coal facilities, making the distance of н.т. trans- 
mission to the train centre 84 miles. 


Stirling.—A note of terms upon which the Tramways 
Co. is prepared to sell part of its system to the Т.О, has been referred 
to the engineer to report upon. 


West Ham.—At Tuesday's meeting of the Corporation, 
provisional arrangements made by the electrical engineer with 
Messrs. Ferranti, Ltd. (now in the hands of the Off Receiver), 
for the firm to continue to supply certain special parts peoulisr to 
their engines and alternators were approved ; 34 tramway trucks 
of either the McGuire or Brill type are to be obtained at а cost not 
exceeding £69 each. The tramway manager was instructed to en- 
deavour to arrange for the equipment of one of the new cars with 
the Raworth system of regenérative control. 


Jungner Battery 'Buses.—The Jungner Accumulator 
Co. has recently started a public service of electrical motor omni- 
buses in the town of Norrköping. Three vehicles are in use, having 
accommodation for 10 passengers and the driver. They are, of 
course, provided with а battery of Jungner accumulators, and are 
designed for a speed of 12 kilometres per hour, 


- 
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TELEGRAPH AND TELEPHONE NOTES. 


Continental Telephones.— According to the Journal 
Télégraphique, since November 15th last, telephonic communication 
between Switzerland and Luxembourg has been open vid Strass- 
burg—Metz. The interested States have agreed that there shall 
not be more than five intermediate stations, the terminal offices in- 
cluded. The charge is 4 fr. for a conversation of three minutes, 

Le Bund states that, for the purpose of establishing telephonic 
communication between Wiirtemberg, Bavaria and Switzerland, the 
Administrations of Posts and Telegraphs of the two former States 
have proposed to lay a telephonic cable across the lake of Constance, 
between Romanshorn and Friedrichshafen. The Swiss Administra- 
tion bas notified the German States that the necessary funds have 
been provided for in the Budget for next year to meet onefhalf of the 
cost of the undertaking. The class of cable to be laid has not yet 
been decided upon, but the outlay has been based on the cost of the 
telegraphic cable already laid across the lake. The Wiirtemberg 
Administration has undertgken the laying of the cable. 


Hull Telephones.—The Hull Corporation Telephone 
Exchange was opened on 28th ult. The work of construction com- 
menoed in January last. The manager is Mr. T. Holmes. The work 
bas necessitated 19 miles of trenching in the streets. The Central 
Exchange switchboard has accommodation for 2,000 subscribers, 
which can be extended to 5,000. The Mayor presented a gold key, 
suitably inecribed, to the chairman of the Committee, Oouncillor 
Brown. The switch-room door was then opened by the Mayoress, 
a gold key being given to ber by Mr. Brown, and the apparatus was 
then explained by Mr. A. R. Bennett, the consulting engineer, and 
Mr. Holmes, the manager. 


The National Telephone Co. are extending their underground 


cable system here. The work, when completed, will provide oon- 
duits into the exchange buildings capable of holding sufficient cables 
to supply 12,000 subscribers. ` 


New Cable Steamer.—4A new cable steamer entered the 
Tyne on 22nd ult. from the shipbuilding yard of Swan, Hunter, and 
Wigham-Richardson, Low Walker. The vessel, which is named the 
Cambria, will be owned by the Telegraph Construction and Main- 
tenance Co., Ltd., for whom the builders recently constructed the 
Colonia, the largest cable ship afloat. The North Mail says that 
nearly 300 ft. in length x 37 ft. beam, the steamer will be pro- 
pelled by twin-screw engines of the triple-expansion type, which 
are designed to drive the ship at a speed of 12 knots per hour. She 
will be completely equipped for her service with the latest machinery 
for picking up and paying out the cable, as well as with all the 
latest devices for working the ship and for the comfort of the crew, 
both in the tropics and in colder climates. The owners were repre- 
sented at the launch by Mr. F. R. Lucas, and the christening cere- 
mony was performed by Mrs. Lucas. 


Paris—Rome Telephones.—Dalziel says that a new 
telephone line has been constructed between Paris and Rome. Tests 
of the wire have proved highly satiefactory. 


Swiss Telegraphs and Telephones.—For the year 1903 


the receipts on account: of the Swiss telegraph and telephone ser- 


vice were 9,113,679 fr. and 6,592,009 fr. respectively, or а total 
income of 9,705,688 fr. Expenses were respectively 3,234,879 fr. 
ahd 7,651,201 fr., or а total of 10,886,081 fr., leaving a deficit of 
121,200 fr. on account of telegraphs; and 1,059,192 fr. on account 
of telephones, or a total deficit of 1,180,392 fr. for the year. 


Telephone Cable for the Simplon Tunnel.—The 
Swiss Cenfederution have provided for an outlay of 230,000 fr. in 
the Budget for 1905, according to Le Bund, to cover the cost of a 
telephonic cable in the Simplon Tunnel The above sum is only 
approximate, as the details have not yet been decided. Owing to 
difficulties of a local and technical nature, the establishment of this 
line cannot be undertaken by the Administration, but will have to be 
left to the cable manufacturers. 


Telephony during Thunderstorms.— The experiments 
made in the direction of maintaining an uninterrupted telephone 
service during the prevalence of thunderstorms in the Berlin tele- 
phone area are reported to have yielded favourable results, It was 
sought, first of all, to limit the service under such conditions to 
offices Nos. 1 and 3, which are connected by means of underground 
cables, but this was found impracticable, and it was therefore 
arranged that a continuous service should be undertaken at all the 
offices in Berlin. At the same time the Post Office authorities pre- 
scribed that connections should be suspended at those exchanges 
‘which still bave overhead wires, in so far as the storms manifested 
themselves within the districts of those exchanges. In some cases 
it is considered that sufficient precautions were not taken in this 
respect in the past, as many telephone girls suffered as a result of 
electric discharges. Such accidents have, however, not occarred 
during the past summer, as the suspension of the service has been 
more rigorously carried into effect on the approach of a storm. This 
arrangement, which will also be enforced next summer, will be 
materially facilitated by the expectation that the transformation 
from overhead to underground lines will have been completed by 
that time in connection with offices Nos. 4,6and 7. It is said to 
be impossible to entirely change over from aerial to underground 
cables, owing to the refusal of property owners to allow the pipes 
to be laid through their gardens. | AED 


Testing of Telegraph Apparatus.—lIt appears that the 
Berlin State telegraph authorities, either at the central telegraph 
office or at the telegraph engineering bureau in the Oranienburger 
Strasse, are making exhaustive tests of modern telegraph apparatus. 
The latter include those devised by M. Baudot, Prof. Henry A. 
Rowland and Mr. Donald Murray. The Baudot apparatus is being 
tested between Berlin and Paris, and the Murray apparatus between 
Berlin and Emden. So far, however, the Hughes apparatus bas 
proved to be the most applicable, and is the type which is said to 
be mostly used in Germany. 


Wireless Telegraphy.—It is reported in the daily 
pers tbat & telegram by wireless telegraphy has been transmitted 
y Mr. Marconi from the Marconi Co.'s station at Poldhu, Cornwall, 
to а station belonging to the Italian Government at Ancona, Italy. 
The message was addressed to the Admiral Mirabello, Italian 
Minister of Marine. Admiral Maribello replied, thanking Mr. 
Marconi for his wireless message, which he said bad been duly 
received at the Ancona station. The station at Ancona is a small 
station, not originally intended for long-distance work. The dis- 
tance between Poldhu and Ancona, about 1,000 miles, is almost 
entirely overland, and in order to reach their destination the signals 
had to pass over nearly the whole of France and a considerable 
part of Italy, including some of the highest mountains of the Alps. 
Tum /ЕррАН-ВсАкгм OABLE.—4A Press report says that а recent 
meeting of the Special Commission on the unsatisfactory state of 
the cable from Jeddah to Suakin discussed the chronic untrust- 
worthiness of the line and the repeated breakdowns, and decided, 
in principle, on the adoption of wireless telegraphy. 


CONTRACTS OPEN AND CLOSED. 


Belgium.— December 14th. The Belgian State Railway 
Authorities at La Bourse, Brussels, are inviting tenders until the 
14th inst. for the supply of 239,000 metres of arc lamp carbons. 


Cardiff.—December 19th. Two slow-speed vertical 
engines, and 1,100-kw. three-phase alternators; four Lancashire 
boilers, piping, switchboard ery, three-phase cables, &c., for the 
Corporation. See Official Notices” to-day. 

Dublin. — December 5th. The D.U.T. Co. wants 
tenders for a year's stores. See '' Official Notices " November 18th. 


Edinburgh.— December 14th. Electric lighting installa- 
tion for the Branch Free Library. See “Official Notices" Novem- 
ber 25th. 


Egypt.—Electric lighting materials required for Munici- 
pality of Suez. See Egyptian Journal Officiel, November 5th, at 
Commercial Intelligence Branch, B. of T. 


Glasgow.—December 5th. The Corporation are prepared 
to receive tenders for the electric light installation, &c., for 
Dennistoun District Library. Specifications and forms of tender 
from Mr. James R. Rhind, 67, Hope Street, Glasgow; and sealed 
tenders marked “ Dennistoun Library—Tender for Electric Light 
Installation," must be lodged with the subscriber not later than 
10 a.m. on Monday, December 5th. 


Glasgow. December 22nd. The Corporation is inviting 

tenders for the supply of 100 electric car motor equipments and spare 
s for same. Specification on application to Mr. James 

Dalrymple, general manager, 102, Renfleld Street, Glasgow. 

Johannesburg.—December 27th. Transformer pillars 
and switchgear; also two 35-ton electric overhead travelling cranes, 
for the Municipal Council's electrical undertaking. See two “Official 
Notices " October 28th. 

Kilmarnock.—December 6th. Advertising on tram- 
cars. Bee “ Official Notices " November 25th. 

Kirkcaldy.—December 7th. One 10,000 gal. cast-iron 
water storage tank at the generating station, Victoria Road, in- 
cluding excavations, cast-iron suction pipes, Specification on 
application to the Burgh Electrical Engineer. 

Liandilo.—December 6th. Testing and calibrating the 
electricity meters installed in the town (70) for the U.D.C. 

London.—December 10th. Tender for 12-ton, 40-ft. 


span electric travelling crane, with drawings and specification to 
B. E. Nightingale, Albert Works, Albert Embankment, S. E. 


Manchester Ship Canal.—December 22nd. Switch- 
boards, mains, feeders, arc lamps, &c., for the new dock works at 
Salford. See Official Notices to-day. 

Middlesbrough. — December 17th. Pipe- work and valves 
for the Electricity Committee. See Official Notices” to-day. 


Roumania.— January 28tb, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of the town. 

Salford, — December 3rd. One feeder booster. See 
Official Notices” November 18th. i 9 
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Shanghai. — March 318, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See “ Official Notices” October 14th. 


Southend-on-Sea.—December 21st. Two boilers, steam 
dynamo, fuel economiser, and two electrical feed-pumps, for the 
Corporation. Bee “ Official Notices " to-day. 


Spain.—December 12th. The Municipal Authorities of 


Salamanca are inviting tehders until December 12th for the con- 


cession for the electric lighting of the town during a period of 10 - 


years. Particulars may be obtained from El Secretario del 
Ayuntamiento de Salamanca, to whom tenders are to be sent. 


Spain.—December 12th. The Spanish Post and Tele- 
graph Authorities in Madrid are inviting tenders until December 
12th for the establishment and working of а telephone exchange in 
the town of Talavera de la Reina (Toledo province). Particulars 
may be obtained from, and tenders are to be sent to, La Direccion 
General de Correos y Telegrafos, Carretas, 10, Madrid. 


Trimdon Grange (Durham).—December 5th. The 
owners of East Hetton, Trimdon and Trimdon Grange Collieries 
invite tenders for 12 months’ supply of stores, including electric 
light fittings. Forms of tender from Storekeeper, Trimdon Grange 
Colliery, co. Durham. Tenders to Messrs. Walter Scott, Ltd., 
Trimdon Grange Colliery. 


Swindon.—December 20th. One 300-Kw. or 400-Kw. 
steam dynamo, for the Corporation. See “Official Notices ” 
to- day. 


West Ham.—Fan engine and,“ Sirocco” fan, steel 
chimney, condenser, tanks, hot well, and piping for the electricity 
department. See Official Notices " to-day. 


OLOSED. 


Belfast.—The Tramways Committee recommends the 
following tenders for acceptance :— 

Contract No. 1.—Permanent way, road bed paving and bonding. Messrs. 
J. G. White & Co., Ltd., London, £280,644. 

Р сопка о, 2.—Overhead eleotrical equipment. Messrs. J. б. White & Co., 
td., £88,810. 

Contract No. 8.—Underground feeders, viros and test wires and spare 
conduite. Messrs. J. G. White & Co., Ltd., £65,964. 

In consideration of getting these three contracts, this firm agree 
to deduct £1,000 from their total charge; in other words, to reduce 
the gross sum from £384,717 to £383,717. . 

Contract No. 4 (steam dynamos, switchboard, three-phase plant, condensing 
pisni, overhead traveller and station lighting). British Westinghouse Co., 


Contract No. 5 (boilers, superheaters, mechanical stokers, economisers, coal 
and ash conveying plant, steam exhaust and feed pipes, and pumps), Messrs. 
Fairbain, Lawson, Combe Barbour, Ltd., £19,740 

The acceptance of ithis last tender is recommended subject to the 
special condition that any work done in the firm's own foundries 
under this contract, shall be done in Belfast. 

Contract No. 6, (double-deck eleotrio tramoars), Brush Electrical Engineering 
These six contracts, allowing for the reduction of £1,000 on the first 
three, amount to a gross total of £538,014. | 

The above recommendations were to come before this week's 
meeting of the Council. 


Birmingham.—An order has been placed with the 
Brush Electrical Engineering Co., Ltd., by Raworth's Traction 
Patents Syndicate, for 80 regenerative tramway motors for the 
Birmingham and Midland Tram ways. - 


Dewsbury. — The tender of the British Thomson- 
Houston Oo. bas been accepted by the Electricity Committee for a 
motor air-compressor for the electricity works. 


.. France.—The French Post and Telegraph Authorities in 
Paris have just placed a contract with La Société Industrielle des 
Telephones for 240 kilometres of telephone cable. 


Hammersmith.— The B.C. has received the following 
tenders forcables:— — 

Western Electric Co. (accepted) .. ee ee .. £3,286 

Henley’s Telegraph Works Со., Ltd. oe x .. 9,818 

Callender's Cable Construction Co., Ltd. .. T ee 9,840 

Imperial Engineering Supplies Co., Ltd. .. ee ee 2,429 

Siemens Bros. & Co., Ltd. ee ee ee eo ee 2,448 

The Electrical Co., L tea. cs 2,886 

W. F. Dennis & Co. T T es es ee .. 2,648 

Bt. Helens Cable Co., Ltd. ee ee ee ee se 9,978 

Lucy & Co., Ltd. ee os өө ee ө ee ce 8,208 к 

The same Council has placed the following orders: —Eight 100- 

Ew. transformers, the British Electric Transformer Manufacturing 
Со, Ltd., £120 each; the patent high-tension discriminating 
switchgear for Olympia, Mesars. Cowans, Ltd., Salford, £229 10s. 


Manchester.—One half share of starting switches 
required by the Corporation for the ensuing 12 months bas been 
ordered from Veritys, Ltd., who will supply their improved 
Aston type. 

Napsbury.— The tender of the Hart Accumulator Co., 
Ltd., for a storage battery of 115 1, O50 - ampere - hour standard 
lighting type cells for Napsbury Asylum has been accepted by the 


Middlesex County Council The: Council has also accepted the 
tender of the Western Electric Co.'for the supply of electric mains 
at £885. The contract price for the battery and booster is £1,027, 
and for maintaining thejbattery for 10 years, £70 per annum. 


North Sbields.—The Borough of Tynemouth has 
arranged with Messrs. Veritys, Ltd., for the hire-purchase of motors 
and starting switches. 


Oldham.—The Corporation has arranged with Мевагв, 
Veritys, Ltd., for the hire-purchase of motors, starters and radiators. 


Portsmouth.—The Corporation Telephone Committee 
has accepted the tender of Mr. R. W. Paul, of London, for the 
supply of test instrumenta, at £32 17s. 6d., and that of the National 
Electric Co. for 100 wall instruments, at £2 58. 9d. each. 


Preston.—The T.C. has accepted the tender of Messrs. 
on Kerr & Co, Ltd., for alterations to 11 tramcars, at £17 17s. 
each. 


West Ham.—The County Borough Council has placed 
s ое orders in connection with electric tramway ооп- 
struction :— 


Three cross-over roads, Messrs. oe Allen & Co. 
goon sete temporary cross-over roads and turn-oute, Messrs. W. Griffiths and 
D . 
Jarrah wood paving blocks, Messrs. W. Griffiths & Co., Ltd. 
Portland cement, Messrs. Martin Earle & Co., Ltd. 
~ Drain boxes, The Railway General Engineering Co., Ltd., Nottingham. 
Cartage of material, granite, rails, excavation, &c., апё supply of sand and 
ballast, Mr. W. G. Harris, Stratford, and Mr. 8. Wakeland, Canning Town. 
вве sets Turner's automatic point adjusters, B. Dixon & Son, Ltd., £93 
each. 


The following tenders were received by the same Council for 35 
{ташсатв:— | 


Brush Electrical Engineering Co., Ltd... T .. £528 10 0 each. 
Witting, Eborall & Co., Ltd. E ө 8 .. 542 15 0 „ 
” t ГІ] (alternative) ee ee 555 17 0 oe 
Hurst Nelson & Co., Ltd. ee ee ee se ee 517 0 0 v 
British Westinghouse Co., Ltd., Manchester .. ee 55215 0 „ 
British Thomson-Houston Oo., Lid. sls аза „„ 575 15 0 „ 
Dick, Kerr & Co., Ltd. * ee ae [E MM 689 0 0 E 


The tender of the Brush Electrical Engineering Oo., for car 
bodies at £280 each, and one radial truck, at £96 10s., was accepted, 
as was also that of Messrs. Dick, Kerr & Co., for electrical equip- 
ments, at £200 each. | . 

—X—X——— T 8 
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FORTHCOMING EVENTS. 


Friday, December 2nd.—At 8 p.m. Junior Institution of Engineers. Mr. Н.Е. 
ыо on“ Some Points of Interest in the Construction of Torpedo 

Saturday, December 8rd.— Institution of Electrical Engineers (Manchester 

Students). Visit to the Corporation sub-stations. 

Monday, December 55 Engineers (Royal United Service Institu. 
tion), paper by Мг. W. E. Storey, on Condens Machinery.“ 

Tuesday, December öth. At 8 p.m. Institution of Civil Engineers. Continua- 
tion of discussion on Mr. J. F. C. Snell's paper on Distribution ol 
Electrical Energy.” 

Wednesday, December 7th.— At 7.80 rpm. Institution of Electrical Engineers 
(Students). Mr. M. G. Tweedie on The Gordon Electric Light 
Installation at Paddington, 1884—1904.” 

At 8 p.m. Society of Arts. Mr. W. Francis Reid on The Inter- 
national Exhibition at Bt. Louis.“ 

Institution of Civil Engineers (Students). Visit to the Motor-Car Works 
of Messrs. D. Napier & Son. 

Thursday, December 8th.—At 2 I Institution of Electrical Engineers 
(Students). Visit to the Robertson Electric Lamp Works, Brook 
Green, Hamm W 


ith, . 
At 8 p.m. Institution of Electrica] Engineers. Prof. Н. 8. Hele- 
Shaw, Dr. Alf. Hay, and Mr. P. Н. Powell on “ Hydro-dynamicel 
and Eleotro-magnetic Investigations regarding the Magnetic Dis- 
m tribution in Toothed Core Armatures.” (Conclusion of iscugsion.) 
Friday, December 9th.—At 8 p.m. Physical Society. Prof. В. Р. Thompson 
“Оп a Rapid Met od of Approximate Harmonio Analysis." Mr. 
W. Duddell on “А High Frequency Alternator.” “ Exhibition of 
Experiments to show the Retardation of the Bignalling Current on 
8,500 miles of the Pacific cable between Vancouver and Fannin 
Island." Exhibit of Ayrton-Mather Galvanometers, Universal 
Shunts, and Electrostatic Instruments.“ 
At B p.m. Electro-Harmonic Society. Smoking concert, 
Saturday, December 10th.—At 8 pm Junior Institution of Engineers will 
visit the International Exhibition at Earl's Court. 
At 7.50 p.m. Annual Mess Dinner of the Electrical Engineers R.E. 
Volunteers at Anderton's Hotel, Fleet Street, Е.С, 


THE ELECTRICAL VOLUNTEERS. 


Tax following are the orders for next week :— 


Monday, December 5th.—' A" Company: Recruits’ drill, 6 p.m. 
Technical instraction, 7 p.m. 

Tuesday, December 6th.— B" Company: Recruite' drill, 6 p.m. 
Technical instruction, 7 p.m. Medical inspection for recruits 
and Special Service Section, 7 p.m. iy 

Wednesday, December 7th.—Instructional drill, Westminster Hall, 
8 p.m. Plain cloths; rifles without slings. Submarine mining 

йыз у, Donde “О” Com 

ursday, December 8th.—' C" pany: Recruite' d 6 p.m.; 
technical instruction, 7 p.m. PER 


Friday, December 9th.—' D" Company: Recruits’ drill, 6 p.m. ; 


technical instruction, 7 


In. 
Baturday, Decemberi10th. Week-end class, i 


„ 7 чч E fg 3" zer o 
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NOTES. 


Nernst Lamp Infringement.—The Berlin Allgemeine 
Electricity Co. announces having taken legal proceedings: against 
an international company for selling imitations of the Nernst lamp, 
which constitute an infringement of the patents relating to the 
latter lamp. Ав а result, the first Land Gericht of Berlin has issued 
коко injunction prohibiting the further manufacture and 

e of the offending lamp, and third parties are forbidden to make 
use of it in the future. The for each contravention of the 
order of the Court has been fixed at £75. 


South African Notes (from our Durban correspondent). 
— Pietermaritzburg (Natal) Electric Tramways.—The inauguration of 
the Pietermaritzburg electric tramways took place on November 2nd, 
and was attended with great success. The proposal to have electric 
tramways was first laid before the Council in 1898, but it was not until 
September 23rd last year that а start was made in laying the rails. 
The undertaking has been & very costly one for its size, involving 
an expenditure of £105,000, thus exceeding the original estimate by 
£30,000. The system as at present opened is from the power station 
through Railway and Church Streets as far as Retief Street, and 
along Commercial Road from Loop Street to Victoria Bridge. The 
route to Scottsville is laid, but running cannot take place until the 
bridge over the Fox Hill Spruit has been completed, which is 
estimated to take another two months. With the Botanic Gardens 
section, work is well advanced, and it is hoped to have that section 
opened early in the coming year. The ceremony of switching on 
the ourrent was performed at the power station by Miss Cosy Soott, 
the little daughter of Councillor С. W. В. Scott, chairman of the 
Tramway Committee; and after an inspection of the machinery, 
the guests proceeded to the car-sheds, the cars being well decorated 
for the event. The Mayoress drove the first car, and, after a tour 
of the ronte, the guests partook of luncheon at the Town Hall, the 
Mayor presiding. After the loyal toast had been honoured, the Mayor 
called upon Mr. Scott, who proposed Success to the Tramways,” 
coupling with the toast the name of Mr. P. Finlayson, the tramway 
manager. Mr. Finlayson, in replying, was proud of the fact that 
Pietermaritsburg was the first inland town in South Africa to adopt 
electric tramways, and he hoped the other towns which were 
anxiously waiting to see the results would be encouraged thereby. 
55 the probable success of the tram ways, he mentioned that 
by pop sing the Botanic Gardens and the Victoria Park, they 
would enormously increase their tramway receipts, and instanced 
the effect at Cardiff, where the Corporation tried a band in Roath 
Park, and found it increased their receipts by 50 per cent. His 
корон! to lay a branch line from Victoria Bridge right into the 
park will, he hopes, soon be put in hand. The proceedings 
terminated by the Premier of the Colony, Sir George Sutton, pro- 
posing the health of the Mayor, who suitably responded. 

We regret to learn that Mr. S. Ashby, the borough electrical 
engineer of Pietermaritzburg, finds himself compelled to retire on 
account of failing sight. І 

Harrismith (O.R.C.).—The electric lighting system, which has 
been installed at a cost of £16,000, was formally opened on October 
26th, when the Mayoress, Mrs. Oaskie, switched on the current. 
Speeches were made congratulating the municipality on the sound- 
ness of the scheme. The light bas been freely taken up by store- 
keepers and residents, and it is hoped that-the military authorities 
will be induced to take current for the lighting of the cantonments 
at King's Hill. 

Kimberley (Cape Colony).—The township of Beaconsfield was 
lighted by electricity on October 36th, the power being supplied by 
the De Beers Co. 


. The Electro-Harmonic Society.— The next Smoking 
Concert is to be held at the Holborn Restaurant, in the usual place 
(King’s Hall) on Friday, December 9th, when Mr. Е. Н. Nalder 
will preside. Vocal music will be rendered by Messrs. Harold 
Wilde and Robert Radford; bassoon solos by Mr. N. F. James; 
violoncello solos by Mr. W. B. Walter O'Donnell There will also 
be a ‘cello and pianoforte duet by Mr. O'Donnell and Mr. Isard. 
Humorous sketches will be given e, humorous 
recitations by Mr. Charles Wreford, and musical sketches by Mr. 
Nelson Jackson. 


Lord Ampthill and Kashmir Water-Power.—It is 
reported that Lord Ampthill, the Acting Viceroy, when leaving 
Kashmir the other дау, said that Kashmir State was in a most 

rosperous condition. He h for railway communication with 
ndia at an early date, and the utilisation of the enormous water- 
power of Kashmir for electrical purposes. 


I. E. E.— The members of the Birmingham Local Section 
of the Institution of Electrical Engineers met on 23rd ult. at the 
University, when the chairman, Dr. W. E. Sampner, delivered his 
inaugural address, the subject being “ The Use of Iron in Alternate 
Current Instruments.“ 


Appointments Vacant.—Temporary draughtsman for 


Swindon tion (308.); working electrical foreman for 
Manchester Education Committee (45s.); electrical engineer and 
tramways manager (4400), also o manager ( ), for 


Walthamstow, 


- 


The London Chamber of Commerce (Electrical 


 Section).—A meeting of this Section was held last week, Mr. O. P. 


Sparks presiding, to consider the draft regulations relating to the 
use of electricity in factories, and a large namber of communications 
from members of the Section on the subject. It was decided that 
objections should be sent in to the Home Office with the object of 
securing a locus stand: at the inquiry, which will be held in d 
course in accordance with the provisions of the Factory and Work- 
shop Acf, 1901. The Section has pointed out generally the 
difficulties and inoonveniences which may arise from the existence 
of two sets of regulations administered in the same factory by two 
different Government departments, and submits that the Home 
Office regulations should be on identical lines with the proposed 
amended Board of Trade regulations under the Electric Lightin 
Acts, 1882 and 1888 ; also that the testing departments of electri 
manufactories should be exempted from the operation of the 
regulations, as electrical manufacturers are manifestly unable to 
comply with the regulations in view of the special circumstances 
of the case. Coming to particular clauses, the Bection has made 
the following suggestions :— 

Clause 1.—That alternative systems should be allowed in view of 
the advantages in oertain cases of employing cables run on 
insulators, and the adoption of other approved metbods. 

Clause 5.—That main distributing boards which are in charge of 
a special attendant should be exempted from the regulations with 
regard to the enclosing of switches. | 

The Section submits that the requirement as to the earthing of 
lampholders would be troublesome, and suggests as an alternative 
that an approved type of lampholder should be permitted. 

Clause 6.—That as electrical “undertakers” are already under 
penalties prescribed in various Sections of the Board of Trade 
regulations, to see that their work on consumers’ premises is 
efficiently carried out, the Section submits that it is unfair to put 
гав onus of giving annual certificates, as proposed, on such under- 

ers. $ 

It was reported that tho Home Office had acknowledged the 
representations of the Section with reference to Electricity in 


London County Council.—At the meeting on Tuesday, 
the Finance Committee reported that the Woolwich Borough 
Council had applied for an advance of £1,000 for the assisted 

ing of consumers’ premises for electric lighting, and the letting 


. wiring 
on hire of electric motors and other appliances. It appeared that. 


the Borough Council under its Act of 1903 obtained special.powers 
for this p . Onthe recommendation of the Committee the 
Council resolved to lend the money, which would be repayable 
within eight years. 

The Highways Committee stated that of the four 5,000-z.P. 
engines ordered from Messrs. John Musgrave & Bons for the Green- 
wich power station а year ago, one had been completed at the com- 
pany's works and was being dismantled preparatory to the erection 
of the second engine. As, however, it was not yet possible for the 
Council to arrange for the reception of the first engine owing to 
the power station not being in a suffüciently advanced stage, the 
contractors had asked for some payment to be made on account of 
the work completed. The Committee expressed the opinion that 
the request might be reasonably complied with, and they therefore 
obtained authority for advances to be made to the company. 

The question of providing seats for drivers and conductors, which 
was recently brought forward, was again referred to by the High- 
ways Committee. The Committee reported having reviewed the 
circumstances once more and it was convinced of the inexpediency 
of arranging for seats, as had been suggested or petitioned for by 
the Bociety of Tramway Workers, certain of the Council's drivers 
and conductors, and by members of the medical profession. 


Municipal Electrical Association.—The members of 
the Council of the Municipal Electrical Association met in Harro- 
gate on November 25th. The members attending included Mr. 
T. P. Wilmshurst, Derby (President); Mr. F. A. Newington, Edin- 
burgh (President-elect); Mr. J. H. Rider, electrical engineer to 
the L.O.O. ; Mr. R. A. Ohattock, Birmingham; Mr. J. F. C. Snell, 
Sunderland; Mr. O. D. Taite, Salford; Mr. B. B. Fedden, 
Sheffield; Mr. H. Talbot, Nottingham; Mr. J. Christie, Brighton; 


Mr. H. Kilgour, Cheltenham; and Mr. J. P. Smith, Barrow-in- 
Furness. 


Bequests to Education.—The Times announces that 
Mr. Frank McClean, F. R. S., F. R. A. ., M. LO. B., the well-known 
engineer and astronomer, who died on November Sth, aged 66 years, 
bequeathed £5,000 to the University of Oambridge, to be expended ` 
in improving the instrumenfal equipment of the Newall Observa- 
tory, £5,000 to the University of Birmingham (in addition to his 
previous subscription) to be applied in the department of physical 
science, £2,000 to the Royal Society of London, £2,000 to the 
Royal Institution of Great Britain, £2,000 to the Royal Astrono- 
mical Society of London, and gifts of books, MSS. and objects of 
art to e University of Cambridge for presentation to the Fits- 

useum. 


‚ Papers, &c.—At a meeting of the Royal Scottish Society 
of Arte, held in Edinburgh on Monday, a communication was read 
by Mr. Alexander Clark, A.M.Inst.O.E., on The Tram and Road- 
Oar of the Future.” | К 

At the Midland Institute, Birmingham, on 23rd nlt., before the 
members of the Scientific Society, Mr. B. Davies dealt with 
" Magnetic Bpaos Telegraphy,"’ 
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American Mechanical Engineers.—Next week from 
December 6th to 9th the American Society of Mechanical Engineers 
holds its fiftieth meeting at New York. We have received a copy 
of the programme, which includes a number of papers on such 
subjects as condensers for steam turbines, values of water power, 


centrifugal fans, steam meters, water-tube boilers, fuel consumption 
of locomotives, and so on. 


The Victoria Falls.—The directors of the African 
Concessions Syndicate, Ltd., have decided to postpone the dispatch- 
ing of the expedition to the Victoria Falls during the next dry 
season, and have obtained the consent of the British South Africa 
Co. for an extension by one year to the dry season of 1905, for the 
purpose of making the necessary preliminary surveys under the 
terme of the concession. | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRIOAL REVIEW posted as to their movements. | 


Central Station Engineers.—Mr. H. A. FLEET has 
been appointed station superintendent to the Yorkshire Electric 
Power Oo., and has resigned the corresponding position held by bim 
at the power station of the Mersey Railway Co. 

Mr. J. Ехвтант, electrical engineer to the Islington Guardians, 
bas been appointed consulting engineer to the same board. 

The Athletic Club of the City of Leeds electric lighting depart- 
ment held their Annual Social and Priz3 Distribution on the 19th ult. 
Mr. H. Dickinson, the manager, presided, and in an interesting 
speech emphasised the need of physical culture. Mr. Ainscough 
moved, and Mr. Hefford seconded, a vote of thanks to the chairman. 
The rest of the evening was spent in dancing. 

On Thursday last week, a presentation was made to Mr. J. 
Согввалн, assistant in the Barnsley Corporation electricity works, 
on the occasion of his marriage. In the absence of Mr. Е. A. 
Barker (borough electrical engineer), Mr. Т. R. Stancombe (chief 
assistant) made the presentation. 


General.—Mn. О. L. REMINGTON, who has been on а 
visit to the States on behalf of his firm, Wm. McLean & Co., 
electrical engineers and contractors, of Melbourne, Australia, is 
expected to arrive in London somewhere about this date, and will 
be staying at the Hotel Cecil for about 10 days to a fortnight. As 
general manager of the firm mentioned, he is to negotiate for the 
representation for Australia, of new lines of electrical goods and 
appliances, and manufactureis of such are invited to communicate 
with him. 

We are informed that Mr. Musarave НЕАРнү has retired from 
the position of electrical engineer and scientific adviser to the 
Phoenix Assurance Co., and is succeeded by Mr. S. G. C. RUSSELL, 
who for some time past has acted as electrical engineer to the com- 
pany. The directors in expressing their great appreciation of Mr. 


Heaphy's past services, have recognised them in the most liberal and 


substantial manner on his retirement, and bearing in mind bis 
unique experience, have retaiced his services as consulting elec- 
trical engineer. Few men are better known in the electrical and 
insurance profession than Mr. Musgrave Heaphy, the compiler of 
the well-known Phosnix Fire Office Rules. These rules in the 
early days of electric lighting, were the only recognised ones in 
existence, and whatever criticisms may bave been levelled at them 
from time to time, there is no doubt that they did much to raise the 
standard of electrical installation work in many parts of the United 
Kingdom. Mr. Heapby had, in the course of his lengthy 
experience, to very thoroughly investigate the electrical fire risk 
question in relation to electrical factories and central stations, and 
his views were not always acceptable to those most affected by his 
estimates, but we are sure that it will ke the wish of everyone, who 
has had experience of bis high and upright character, that he will 
live many years in enjoyment of his well-earned rest. 

The Right Hon. Loeb KELVIN was on Tuesday afternoon, in 
presence of а large and distinguished company, installed Lord 
Chancellor of the Glasgow University. The ceremony took place 
in the Bute Hall of the college buildings at Gilmorebil. Among 
those present were James Thomson Bottomley, M. A., F.R.B., D. Sc.; 
Guglielmo Marconi, and the Hon. Charles A. Parsons, M. A., D. So., 
F.R.B., upon all of whom the Lord Chancellor conferred the honorary 
degree of Doctor of Laws. Dr. Bottomley was presented as one who 
had for 24 years been Arnott and Thomson Demonstrator in the 
University, and had been for that period closely connected with the 
Chancellor. Of M. Marconi it was stated that his name and fame were 
abroad among the nations of the earth, because of his discoveries 
relating to the transmission of electric message signals over long 
distances without connecting wires. The Hon. Charles Parsons was 
presented as the inventor and perfector of the steam turbine. At 
the close of these ceremonies, Lord Kelvin delivered his inaugural 
address as Lord Chancellor. The speech was biograpbical. He 
said be was a child of the University of Glasgow, having lived in 
it 67 years (1832 to 1899); but his veneration for the ancient 
Scottish university—then practically the university for Ulster 
began earlier than that happy period of his life. He proceeded to 


give an account of his father's connection with the old college, and 
his journeys from the north of Ireland to Glasgow. Dealing with his 
own early student life at the university, Lord Kelvin recalled that as 
far back as 1818 to 1830, Thomas Thomson, the first Professor of 
Chemietry in the University of Glasgow, began the systematic 
teaching of practical chemistry, and by the aid of the Faculty of 
Glasgow College, which gave the eite and the money for the 
building, realised а well-equipped laboratory, which preceded, he 
believed, by some years Liebig's famous laboratory at Gissen, 
and was, he believed, the first of all the laboratories in the 
world for chemical research and the practical instruction 
of university students in chemistry. The university of Adam 
Smith, James Watt, Thomas Reid, was never stagnant. Nearly 
two centuries ago it had a laboratory of human anatomy. 
Seventy-five years ago it had the first chemical studente’ laboratory. 
Sixty-five years ago it had the first Professorship of Engineering 
of the British Empire. Fifty years ago it had the first physical 
students’ laboratory—a deserted wine cellar of an old professorial 
house—enlarged a few years later by the annexation of a deserted 
examination room. In conclusion, the Chancellor congratulated 
the city on having for her god-daughter a university so splendidly 
equipped and so admirably provided with workers. 


Obituary.—The South American Journal announces the 
death, following an operation, of Mr. E. M. Ress, secretary of the 
United River Plate Telephone Co, 

The Bristol Times announces the death of Mr. A. M. HAzEL, the 
local manager of the Commercial Cable Co., and until recently sub- 
postmaster of Lawrence Hill He resigned bis position as tele- 
graphist in the Postal Telegraph Service at Bristol, 25 years ago, for 
appointment with the French Cable Oo., at Bt. Pierre, (Miquelon. 
Eventually, owing to the Anglophobia which prevailed in the 
island, he was compelled to relinquish his position soon after the 
commencement of the South African War. He was one of the 
" Old Brigade” of telegrephists, known as pre-transfer men, who 
worked the telegraph systems when they were controlled by private 
companies, 40 years ago. 


NEW OOMPANIES REGISTERED. 


Delafon Batteries Syndicate, Ltd. (82,567).—This company 
was registered on November 14th, with a capital of £1,000 in £1 ehares, to 
acquire certain patents and inventions relating to improvements in electric 
and galvanic batteries, to adopt an agreement between P, Delafon, of the one 

art, and С. В. Hahn (for this company) of the other part, and to carry on the 
Bas of makers of batteries and primary and secondary cells, suppliers of 
electric light, electrical engineers, manufacturers of cables, wires, lines, accu- 
mulators, lamps and electric accessories, &c. The first subscribers (each with 
one share) are:—W. H. Collier, 47, Atlantic Chambers, Manchester, valuer; 
C. B. Hahn, 102, Bloom Street, Manchester, merchant; P. Hahlo, 46, Bloom 
Street, Manchester, merchant; B. Hahlo, 46, Bloom Street, Manohester, 
merchant; J. 8. Sykes, 62, Princess Btreet, Manchester, merchant; S. 
Chatwood, 57, Mossley Street, Manchester, engineer; and D. R. Macfadyen, 
102, Bloom Street, Manchester, buyer. No initial public issue. The number of 
directors is not to be less than two nor more than seven ; the subscribers are to 
appoint the first ; qualification, £50; remuneration as fixed by the company. 
Registered office, 102, Bloom Street, Manchester. 


Mills, English & Co., Ltd. (82,558).—This company was regis- 
tered on November 12th, with a capital of £80,000 in £10 shares, to acquire the 
business of mechanical and electrical engincers, indis-rubber , merchants, 
general mill farnishers, &c., carried on by C. Н. Mills and W. E. English, at 
85-6, Wind Street, Swansea, and at Castle Buildings, Llanelly, as Mills, Eng- 
lish & Co.," and the business of ironmongers, iron and steel merchants and 
mill farnishers carried on by Maria Paton and W. D. Jones, at 4, Castle Square, 
Swansea, and 1, Bridge Street, Bt. Thomas, Swansea, as '' A. Paton & Co." The 
first subscribers are :—C. Н. Mills, 71, Mansel Terrace, Swansea, engineering 
contractor, 1,000 shares; W. E. English, 8, Richmond Terrace, Swansea, 
engineering contractor, 1,000 shares; G. G. Grant, Б, Brooklands Terrace, Swan- 
sea, accountant, 1 share; Mrs. A. B. English, 8, Richmond Road, Swansea, 50 
shares; Mrs. E. Mills, 71, Mansel Terrace, Swansea, 50 shares; К. B. P 
College Square, Lianelly, traveller, 80 shares; and T. J. Gwynne, 27, Brunswick 
Street, Swansea, clerk, 1 share. No initial public issue. The number of direc: 
tors is not to be less than three nor more than five. The first are C. H. Mills, 
W. E. English and Б. B. Phillips ; qualification, £800; remuncration as fixed 
by the company. Registered oflice, 4, Castle Square, Swansea. 


CITY NOTES. 


British Westinghouse Electric and Manufacturing 
Co., Ltd. | 


In the speech which the chairman (Mr. George Westinghouse) made 
to the shareholders on February 5th last (KLOTRIOAL BEVIEW, 
February 12th, 1904, page 271), he explained the causes for tbe 
delay in getting the works into operation, and remarkod that it was 
not expected their production would reach a normal condition, even 
this year. To the question whether their works bad, in view of 
general existing conditions, been planned upon too large a scale, 
he, unhesitatingly, said No," and he based this opinion on the 
development of the electrical business in the United States. | 
The report of the directors for the year ending July 31st last, 18 
now before us. They reporta profit of £50,550 2s. 4d., which, after 
providing for interest on loans and debentures, permits the 
carrying forward of £2,809 16s, 11d. For depreciation, £10,500 


| | d — 
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has been written off for plant, nothing off bnildings or 
patents. 100,000 preference shares have been issned to the 
American Co., thus increasing the capital by £500,000. Since the 
expiry of the year to which the accounts refer, £400,000 debenture 
stock has been issued to the American Co., the temporary loans have 
been repaid, and sundry creditors’ amounts considerably reduced. 
It is at length recognized that the "general expense and outlay " 
on the Trafford Park plant “has been much greater than the 
management anticipated,” but the expenses have been incurred, and 
have placed the “ factory in an advantageous position to execute 
orders in the future for large generating units.” Improvements 
have been introduced materially curtailing manufacturing costs, and 
diminishing seHing and administration expenses. A larger amount 
of work is being turned out for а smaller amount of labour, the 
contracts completed at the works are increasing, and the 
margin of profit is moving upwards. While it is not 
possible to declare a dividend on the preference shares, 
the ontlook for the current year is encouraging. The orders 
obtained for 1902 were £932,000; 1903, £1,657,114; and 
1904, £927,336. Orders were taken during the first three months of 
the current year for £311,000, as compared with £210,000 for the 
corresponding period last year, notwithetanding the general 
depression, the keen competition at home, and “the vigorous 
efforts of Continental firms to secure British business.” One 
director has retired for family reasons, and another is retiring from 
ill health, 

The profit and loss account shows that the profit for 
the year” is £50,550 2s, 4d. to which is added the reserve as per 
last account (£1,144 15s. 1d.), and transfer fees (£127 128.), making 
£51,822 98. 5d. together. Against this there are interest on loans 
and debentures £35,545 16s. 3d., experimental and other expendi- 
ture written, off £2,966 17s. 3d., and depreciation written off 
machinery, &c., £10,500, leaving £2,809 15s. 114. to be carried to 
balance-sheet. 


The following shows tke balance-sheet in a condensed form :— 
. £750,000 0 0 Patents and goodwill £794,867 2 2 
= Works, machinery at 
Trafford Park, office 
furniture and sundry 
debtors ee os 
Btock and materials 
on hand and in pro- 
cessof manufacture, 
balance due оп work 
ín progress, shares 
in other companies, 
and cash in hand .. 
Experimental, exhibi- 
tion and sundry ex- 
penditure, patent 
fees, insurance, &0., 
paid in advance 


Ordinary shares 


Preference shares .. 2,600,000 0 0 2,801,98t0 4 8 
Debenture stock, tem- 
porary loans, in- 
terest accrued, un- 
claimed dividends, 
&c., and premium on 
preference shares, 


and sundry creditors 1,260,684 6 6 1,410,816 10 8 


15,460 5 8 
— — 
44,522,494 9 4 


2,R09 15 11 
2 4 


Balance ee oo | ee 
£4,522,494 


To the test of our recollection the ordinary shares were allotted 
to the American Co., who have provided the experience, the tech- 
nical advice, and the anticipations upon which the equipment was 
planned, and the works carriéd out. Further capital being 
required, the American Co. recognised their responsibility for the 
investment and backed their faith in the enterprise by the subscrip- 
tion of £500,000 in preference shares, and £400,000 in debenturer. 
Bo that the interest of what we may call the active element is 
now of a far more important character than was the case when their 
holding consisted only of ordinary sbares which had not involved 
cash subscription. The resulta, so far, must be very disappointing 
to the preference holders who were led to anticipate immediate 
dividends. It is to be regretted that the term “preference” 
was applied to shares which are more nearly related to 
ordinary capital than is usually the case with preference 
shares. We await with tome interest the proceedings at 
the general meeting, when doubtless the shareholders will 
receive some further and fuller information as to their prospects. 
During the two years when active operations have been carried on, 
the position is that only the debenture interest has been earned, 
and in the accounts under review this amount has keen shown only 
after including the estimated profit accrued on work in progress. 
We are afraid that too much importance should rot be attached to 
the figures of orders booked in the first three months of the current 
year. We remarked, when considering last year’s report, that 
" the directors will, of course, bear in mind that it is the profit 
resulting from the orders rather than the total of the orders 
themselves in which investors are mainly interested.” It is an 
undoubted fact that the company has had to commence its operations 
in a period of depression and with keen manufacturing competi- 
tion, but having made allowances for all that, the ehareholders will 
have to consider whether Mr. Westinghouse's opinion that the com- 
pany had not embarked upon too large an undertaking is to be 
entirely relied upon. It is important to consider whether Mr. 
Westinghouse could make the necessary corrections between his 
own experience in America and the conditions of business in 


= 


— 


England. Consideration on such points is necessary, oven though 
all will agree that taken collectively there muet be a large increase 


in electrical manufactures. We think that it was a mistake to. 


expect immediate dividends from a manufacturing company of such 
a nature, and it would be a further mistake to build up expecta- 
tions for the immediate future on the basis of experience, which 
may not apply to the conditions the company may have to meet. 


West India and Panama Telegraph Co. 


Mn. W. B. Ктнав>овр (chairman) presided on Wednesday at Win- 
chester House, Old Broad Street, E.C., over the fifty-fifth ordinary 
general meeting of the above company, and, in moving the adop- 
tion of the report, said the accounts for the half-year showed that 
the net receipts were £322 less than in the corresponding half-year. 
The actual traffics were £549 less, and there were several small 
increases in other items, The expenses were £386 more, во that the 
result was a decrease of, profit amounting to £708, or about 2 per 
cent. of the receipte. This trouble was really a very small one, 
taking into account the fact that they had to maintain 21 stations 
and a fully equipped and necessarily expensive repairing steamer, 
Traffic receipts were the backbone of all telegraphic companies, and 
he regretted that there was not more elasticity in that part of their 
income. Their cables covered a very large area, extending from 
the Isthmus of Panama to Demerara, and it was not only a matter 
of regret, but a matter of surprise that the telegraphic facilities 
offered by their system were not turned to more account. For 
local purposes at all events, their rates were extremely moderate, 
seeing that between certain of the islands meesages could be sent 
for 3d. а word. A much respected shareholder, who was unable to 
be present, had written suggesting that the interest upon 
the reserve fund investments should be placed to reserve, 
instead of being distributed in dividends. He heartily 
wished they could see their way to comply with that suggestion 
and thereby strengthen the reserve fund. They did place the 
interest to the reserve fund until June, 1899, when, after careful 
consideration, it was decided to place it to revenue as being, in 
their judgement, a course most beneficial to all classes of share- 
holders. The effect of adopting the suggestion of the shareholder 
who had written, would be to throw the dividends upon the first 
and second preference shares still further in arrears, and on that 
account they felt it would be undesirable to make any change in 
the present mode of dealing with the interest in question. In 
September last, taking advantage of a fortunate lull in 
their repairing operations, they chartered their steamer, the 
Henry Holmes, to the Cuba Co. for the purpose of repairing one 
of their cables, and they would derive a profit from this which would 
be dealt with in the accounts for the current half-year. The charter 
terminated on October 9th, and, by a singular coincidence, the cable 
between Trinidad and Demerara became interrupted on that very 
day. The next dsy there was an interruption of one of the Jamaica 
and Porto Rico cables; on November 9th two other cables broke 
down, and on November 20th, two more. This series of interrup- 
tions, occurring in rapid succession after three months of unbroken 
communication, could only be accounted for by some unusual 
physical conditions prevailing at the time. All these cables, with 
one exception, had since been repaired. They all knew of their 
unfortunate experience at Martinique and St. Vincent and the 
great difficulties they had to contend with in maintaining cables 
in these volcanic regions, but he sometimes feared that their friends 
in the Colonies, and those connected with the Colonies, did not so 
fully realise how great these difficulties were, and that it cost the 
company several thousand pounds every year to maintain its cables 
laid, as they, unfortunately, had to be on the sea bottom, which was 
probably more injurious to submarine cables than any other in 
the world. The Danish colonies of St. Thomas and St. Croix 
had renewed their subsidies for a further term of five years. 
Bince he last addressed them, it was considered desirable 
in tbe interests of the company that he should go out to 
the West Indies and inspect tbeir various stations, and make 
the personal acquaintanoe of the staff, many of whom he 
had never seen, and he also wished to become personally 
acquainted with the governors and other officials of the 
Colonies served by their system, and their principal customers. 
He was much gratified with the kindness and cordiality with which 
he was everywhere received, and he might be pardoned if he 
ventured to express the hope and even the belief that his visit 
would have a good effect in strengthening those friendly relations 
between the Colonies and the company, which it was, and always 
have been, their desire to establish and maintain. The chairman 
proceeded to deal with bis visit to Colon and Panama, and said he 
believed tbat eventually the Panama Canal would be completed. 
How thie would effect their company, however, it was impossible to 
say. When he was passing Martinique, the captain of the steamer 
pointed out where the Grappler went down cn May Stb, 1902. 
During the whole time they were coasting along the island, the 

at Mont Pelée was invisible, owing to the steam 
being emitted, and two days later he heard that another 
serious eruption had taken place. This showed that they had 
acted very wisely in postponing the repair of the two cables which 
skirted the coast adjacent to the volcano, and they felt that it 
would still be very unsafe to take that work into hand. Shortly 
before his arrival at Guadeloupe a peculiar fault broke out in the 
cable connecting that island with Antigua. It was found to be in 
the shore end and under low water mark, and Mr. Moore, their 
clerk-in-charge, took tbe matter in hand with gieat energy and 
promptitude, and although the appliances available were very 
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inadequate, he succeeded in repairing it. Having referred to the 
brighter days in store for the West Indies now that the sugar bounties 
had been abolished and cotton growing started, the chairman 
said the total balance to be dealt with, including £710 16s. 1d. 
brought forward, was £13,679 13s. 8d. It was proposed to pay 7s. 
per share on account of the arrears of dividend to June 30th, 1904, 
on the first preference sbares, which would absorb £12,097 18, and 
carry £1,582 12s. 8d. forward. 

Mr. H. Ногмев seconded the motion, and it was adopted after а 
short discussion. 


British Aluminium Co. 


An extraordinary general meeting will be held on December 5th for 
confirming the special resolutions for capital reorganisation passed 
at the recent meeting. Resolutions will also be submitted to the 
meeting to the effect that the arrears of dividend accumulated on 
the 7 n cent. preference shares to November 22ud, 1904, be 
capitalised by the issue of certificates of £5 each, to be called 
„funding certificates,” to carry interest at the rate of 4 per cent. 
per annum, to be cumulative as from December 31st, 1904 ; but such 
interest willbe payable exclusively out of the surplus profits of the 
company which shall remain in any year after providing for the 
dividend for such year and arrears, if any (other than arrears to 
November 22nd, 1904), on the 7 per cent. preference shares in the 


company. 

The directors will also ask power to borrow or raise £300,000, by 
the issue of 53 per cent. Loch Leven debentures,” which will 
constitute a first fixed charge upon 50,000 shares of £10 each of the 
Loch Leven Water and Electric Power Оо., and a second floating 
charge upon all the other property and assets of the British 
Aluminium Co., subject only to the £300,000 5 per cent. debenture 


It is also proposed that the capital of the company be increased 


to £500,000 by the creation of 38,000 new ordinary shares of £5 . 


each, to rank pari passu with the existing ordinary sbares of the 
company. 


— 


Northampton Electric Light and Power Co. 


AN extraordinary general meeting was held at Northampton last 
week to consider the advisability of simplifying the share capital of 
the company. The directors have for some time past had under 
consideration the desirability of re-arranging and simplifying the 
share capital of the company. In accordance with the advice of 
counsel, it is proposed that the several classes of shareholders 
should be empowered to make any alterations they may think fit 
in regard to the rights attaching to their shares. A resolution 
having this object in view was passed, and a further resolution will 
be submitted at a subsequent meeting. 

Mr. Е. H. Тновнтон, who presided, said that the directors wished 
to get rid of the founders’ rights if they could, and they also wished 
to change the 6 per cent. preference shares into 5 per cent. prefer- 
ence shares. The reason for these proposals was that the company 
was getting on so well that it would be necessary for them to 
increase their capital very considerably in the future, and there 
was always a difficulty in getting capital for a company in 
which there were founders’ rights. The directors proposed to 
give to the founders now a premium of 10 per cent. on their 
share capital; they would get £10 for every £100 ordinary first 
issue stock they held. 


Western Telegraph Co.—lInterim dividend of 38. per 
share, or at the rate of 6 per cent. per annum, for the quarter ended 
Saptember 30th, 1904. 


May-Oatway Fire Appliances, Ltd.—The report for 
tne parioa ended 12th ult. shows a profit, after providing for de- 
preciation of stock and plant, of £2,033. The directors are now 
able to make good the deficiency of £1,765 which accrued during 
the earlier years of the company, when it experienced serious diffi- 
culties, which have now been overcome. Agency arrangements 
have been entered into with the Société Industrielle des Telephones, 
Paris, to develop the French patent rights. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be quoted in the Official List :— 


Calcutta Tramways Co., Ltd.—Further issue of 2,782 ordinary shares of #5 
each, fully paid, Nos. 102,969 to 105,00C. 


Bullers, Ltd.— The report for the year ended July 81st, 
1904, shows a net profit of £31,197, which, with £838 brought 
forward, makes a total of £32,031. The directors propose to pay a 
further 24 per cent. on the ordinary shares, making 10 per cent. in 
all, to place £5,000 to reserve (which will then amount to £45,000), 
sila: рау а bonus of 23 per cent. on the ordinary shares, carrying 


Mond Gas Corporation.—The annual report shows a 
balance to credit of profit and loss account of £10,144. A dividend 
of 3$ per cent. per annum is recommended on the ordinary shares. 
£1,000 is to be written off preliminary expenses account, leaving 
£2,000 to be carried forward. The plant for South Staffordshire 
Mond Gas Co.'s first céntral station is on point of completion. 
Other important installations are at work, but the company’s 
progress and profits have been adversely affected by depresion in 


general engineering trade, 


STOCKS AND SHARES. 


Wednesday Hvening, 


 Spuovnation having broken out wildly in South African and 


Egyptian mining shares, the investment sections are somewhat in 
the shade. Nevertheless, there is a lot of business doing amongst 
Industrial issues, and the Telegraph list has come to the front in 
rapid fashion. Ite improvements are distributed with an impartial 
hand, and the speculative, as well as the sounder, shares, have 
taken part in the upward movement. Electricity Supply descrip- 
tions are also harder here and there, but Electrical Railway stocks 
appear to be ignored by the buyer and the seller eqnally. 

Asthough eager ito maintain the lead which it took in giving 
impetus to Telegraphs, the Anglo-American trio shows a return to 
better prices again this week. The Deferred continues the centre 
of an immense gambling account, which is saíd to spread from 
New York to Berlin. The price of the stock is talked considerably 
higher, and the wilder optimists hint at 20 aslikely to prove an 
early goal. Of course, in а market so easy for manipulative ability 
to work, it is impossible to say how high Anglo A” stock might 
not go, but unless there is something at the back of the rise which 
is hidden from most of us, the present quotation can scarcely be 
called modest. The Ordinary and the B" stocks have both risen 
a little, and Direct United States shares are $ firmer at 11. Direct 
Spanish Preference are 4 up at 73, and the Debenture rose a point 
to 101, while the Ordinary have just been admitted to official 
quotation, and are 2j. West African Telegraphs at 73, Western 
Telegraph Ordinary at 132, and Great Northerns at 283 have all 
added 5s. to their prices. Strong demand for West India and 
Panama second Preference put the shares 2 better at 64, and the 
first Preference improved 5s. to 7$, although the Ordinary at 14 are 
among the very few to show a decline on the week. That the public 
are willing to take risks in this department is manifest by a 4 rise 
in West Coast of America shares. The former are now үз, having 
more than doubled their quotation this week. Ouba ‘Submarines 
are no less than 30s. and 20s. better for Preference and Ordinary 
respectively, on the reasons we mentioned in our last notes. In the 
Eastern group China shares are { up at 139,\while Eastern Ordi- 
nary, in losing а point at 1331, practically comes into direct line 
with the former; it is many months since the two prices were so 
relatively close to one another. Globe Ordinary rose j in sympathy 
with the general firmness of the Telegraph market, but the Pre- 
ference shares have not altered, nor have the Submarine Cables 
Trust certificates. 

For the deplorable showing of the British Westinghouse Oo., 
there were very few who profested to be at all prepared, and the 
price was knocked down 12s, 6d. to 22. The Debenture stock, 
however, has only suffered to the tune of a point fall, to 89. It is 
unnecessary to tay that the meeting will be awaited with an 
interest even more vivid than usual. Some few of the manufactur- 
ing shares are harder; Callender’s for example, have put on at 5}, 
and Edison Ordinary rose a similar sum to 15s. Brush Ordinary 
and Preference are being inquired for, and the prices are both 5s. 
better at 3 and 18. Does this mean some fresh British Electric 
Traction scheme? The preference shares of that undertaking rose 
z to 11. Orompton Debenture has been dragged into the light of 
day by a would-be buyer, and the price rose a couple of points to 
941. E 
Electricity Supply shares are curiously inactive in price, despite 
their attractions in the way of dividend returns and soundness of 
security. Edmundson's have got over the weakness caused by the 
new issue, and are back again at б, after being 64. Westminster 
drooped, and at 123 bre 2 off. The proposals for getting rid of the 
founders’ shares in the Charing Cross Co. has made no difference to 
the price of the other shares. Amongst provincials, Bournemosth 
and Poole Ordinary are J better at 121, and Isle of Wight Electric 
Power Debenture—a 44 per cent. stock—is slightly firmer st 
101 middle. There was ү, improvement in Kalgoorlie Electric 
Power and Ligh Preference, which raised the shares to у. 

Railway stocks have fallen into disfavour once more, and the 
public are doing practically nothing in this market. None of the 
electric railway securities exhibit appreciable alteration, but 
Metropolitan Ordinary has risen j to 101, while ots 
declined to 414. There are several decidedly interesting schemes 
in the railway Parliamentary notices which have been pub- 
lished during the last few days. Holders of London United 
Tramways issues will look with some suspicion at the suggestion 
of the Great Western Railway to build a line from Acton 
to Shepherd's Bush. The comprehensive plan for an electric 
railway linking Hammersmith in the Weet with Southgate in the 
North has again been brought forward, but what the dwellers in the 
northern suburbs await more impatiently is the completion of the 
Great Northern, Piccadilly and Brompton and the Great Northern 
and Strand lines. The shares of the Piccadilly concern (Speyer 
certificates) stand abont 9, which is £1 discount. In the traction 
market, Anglo-Argentines bave barely beon affected by the strike. 
Calcutta Trams are à harder at 7 mic 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock 
Present NAMB or Dividends tor the last 
Issue, Ш Sbare. three years. 
; 
67,100 | African Direct Telegraph, 4 % De ETE 
U rect 1 4 % һе, ec [Y Фе ee ee ee ee ee 
000 Акоп Telegraph Oo," shares, Nos. 1 to 95,000 T ee е. 10 ec T T 
119, 7008 6% Devs., 06. 1 to 1,250 Red. ee ee ee 100 ee oe е-е 
840 nets Ашай з Telegraph . ve де << ae Ps .. | Stock | 618, 60/6 61s. 
8,106,680 | Do. do. do. € Prell. Stock % | 6 6 % 
8,106,580 Do. до. do. Deferred ee ee ee ee ee Stock Эв, 1 - 28, 
44,000 | Chili Telephone, Nos, 1 to 44,000 AED CE EE b 8 7 96 
44, gere Cable rli Deb, Red.. . й Ps 
9 a ter n 500 ar 4 Btock ee ee ee ee oe 
16,000 Gabe Telegraph в уе * ee ee eo ee ee 10 4 % „64% 6 % 
6.000 Do. 10 % Pref. ee ee ee oe ee ee 0 ee ee oe 
17,981 | Direct Spanish Tert rapi. Ord.  .. ЗЕ E 5 s M Б аа js 
6,000 Do do 10 % Cum. Prei. a © e $a b sà p 
80,000 do. 43 4 Debe, ee ee ee ee ee 60 ee ee = 
60,710! Direct U United States Cable 90 1% | 1% | 3% 
81,800 | Direct West India Cable, 41% i Reg. Deb. within Nos. l to 1,200, Red, 100 rs E АК 
4,000,000 | Багђего Telegraph, Ord. 8 e s 5s Stock | 79$ | 7% 7 
1,955,666 Do. 47 Dr Stock ео ee se ee ә ө 100 ee ee ee 
1,684,646 Do. 4 Mort. Deb. Btock Red. ee ee ee Stock ee ee е. 
800,000 | Eastern Extension, Australasia, and China Telegraph n 10 196,1 10196 | ? 
880,000! 4 Deb. 8 tock Btock ee oe ee 
800,000 | Eastern & Bouth Alican Tele 4% Mt. Db., Nos. lto 8,000, red, 1909 100 zs 9 8 es 
300,000: Do. Reg. Mort, Debs, (Mauritius Sub.) 1 to 8,000 | 96 p . s 
180,997 | Globe ое а es ќе d ee ʻi 10 54 |£8 16 7*| 54% 
180,043 Do. do. Ка” Prei. ee ee ee ee ee 10 ee ee ee 
150,000 | Great Northern Telegraph, о nhagen e 5e e 10 |15 % | 194% |15 % 
64,700 { Halifax and Bermudas Cable, 4j % lst Mort. Dere то Nor) 100 ve е M4 
19,000 | Indo-Enropean Telegraph "HEP a cae” ae 95 |10% | 10% | 10% 
72,680 | Monte Video Telephone Co, Ltd., Oord... „ 6 23% | 895 | 875 
1,988,888 | National Telephone, Pref. Btock "n АР oe ss vs ee | 100 5 6 6 % 
1,966,061 Do, Por f. Stock ee eo ee ee ee ee 100 ee 44 6 
15,000 Do. do. Cum. lst Pre. oœ] 10 6 6 6 
15,009 Юо. do, 6 Cum. 2nd Pref. бес s 10 6 6 6 
9,260,000 Do. do, 6 Non-oum. 8rd. Pret., 1 to 250,000 ee ee 6 b б b 
000,000! Do. do. * Deb. Stock Red. 5% е6 ө: „ Stock Bà 84 84 
689,593 Do, do, Deb. Stock Red. „ саа | 4 4 4 
,000,000 Do. POS Certs., 85 % to be paid si s è 8 © xs M 
179,318 | Oriental N and Biles, Nos. 1 to 171,504, tully paii as "s 1 6% 6% 64% 
60,000 Do. do. 6 Ф ‚ Pref. ee ee 1 ee ee ee 
100,000! | Pacific and European Tei., 4% Guar, Debe., 1ю 1,000 ` oo ee | 100 oe is oe 
11,689 Reuter's ео 8 ee ee ee ee oe ee oe 8 6% 6 % ee 
8,808 | Submarine Cables Tru s cà es EN Y e, | Cort, mi vs as 
68,000 | United River Plate Telephone’ vs ee 5 7% | 7% oe 
40,000 Do. do. 6 % Oum. Pref., Nos, 1 to 40,000 ә 6 "P is НА 
179,961 Ро. do. 6 Debs, ee ee ee ee ee Btock ee eo eo 
15,809 | West African Telegraph, Shares ae a 10 єз 1% 4% 
yrs woe Coast of jede x 2 30000 and 58, 001 to 58, 008 8 у E 1005 ate és Wis 
est Coast of erica, 4 "m 10 1,600 guar. Bras. Su ee A T 
907,980 | Westen =, ‚ Lid, 208; 1 to 907,980 by si ө ө» 10 1 96 1 96 71% 
76,000) D». (4 Bebe. d series, 1906 oe ео ee 100 oe ee ee 
400,000 Do. Deb. Stock Red. .. ee ee ee | 100 ee ee s 
88,871 | West India and Panama Telograpl г T C we 10 oe ee ee 
84,068 Do. А do, do. Cum. lei Pret. "T ee 10 ee ee ee 
4,069 Da, do. do. 8 Cum. and Pref, ee ee 10 ee oe ee 
90,000! Uo. do. do. 6 % Debs., Nos. 1 to 1,808 ..| 100 »* se s 


tions 
ov. 28rd. 
99 —102 
1— H 
55 — 51 
101 — 108 
113— 12 
5i—- kz 
170 —190 
m 96 
P 
$91— 24 
74— 7 
99 —101 
107 — 11 
100 —102 
188 —186 
Вя — 90 
105 —107 
18 — 184 
106 —108 
101 —103 
100 309 
99— 10 
18j— M 
$8 — 984 
100 —102 
— — 71 
ют ` А 
13 — M 
18 — 18 
— 9 
1014 —105) 
614 — 
ж 
асл 
119° 192 
Eg — " 
104* —106 
a od 
non 
1014—1 
1014 —108 
Ж 
21— 8 
101—108 


Highest Lowest 
$9 —102 ee ee 
1 — 14 oe oe 
56 — 58 58 = 
102 — 104 1120 101 
199 — 128 1 11 
52 — ba 0 ee 
170 —190 T 
92 — 95 9! ч 
83 — 
165 — 121 17 id 
= 2 2 oe 
74— 8 77 “+ 
100 —102 ee 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


90.080 | British Aluminium * €, Cum. Pref, .. ss ss T 


10,000 Do. do. „% A" 6 95 Cum. Pref. .. s ө ‘ 
0004 Do. do. 6% ist Mort. Deb. SI Red, ee ee ee 
100,000 | British Blectrio Traction T "T T T 
100,000 Do. do 4 Oum. Pret. .. x К 
600,00! Do. Era rpetua) Dehentnre Btock — .. ee 
Do. 4 90 геле Deb. Stock Red.  .. Me vx 
100.000 | British W and Hels y Cables T oe ee eo T 
100,000 Do. 59, 6% . Pret. ee ee ee 
60,000 Do. % ist Mort. Deb. Red... ee oe ee 
60,000 'Browete, Lindley & Со., ee ee өө ee 
1 4 oe die do. 69 Cum. Prof. sé ss és os 
е Brus trical Engineering, LI] 1 ee ee eo os 
150,000 Do. do. Non-cum. 6 Pref, ee e ee 
196,000! Do. do, ф Perp. Deb. 8tock . ee ee 
196,000: | Do. do. Perp. a Deb. Stock ee eo 
66,000 | Callender's Cable Construction os oe oe ee 
40,000 Do. do. do, 696,0 Pret, . eo 
90,0002 Do. до. do. 4 ini Mort, Deb, Stock Red. 
8,860,014 | Central London Railway, Ord. 8 we oe oe T ee 
494,008 Do. do. 4 Prei. Stock m ee oe ee 
494.908 Do. do. De 0 do. ee ee ee ee ee 
1,880,000 City and South London Railway ee oe oe ee eo ee 
85,000 | Crompton & Co., Nos. l to 6.000 t T 
poji DELIS Сй лав 
‚961 wan еб. t, "A" s ere to in 
17,180 Do. do. S т". 
814,098: Do, до, ‹ % Deb, Би 
100,000; Do, 4.160 Ind Deb. нау pee от, Goris a А 


| Do. o. Perp. Ist Mort, De 

96,000 | General Electric Co. (1 5 % Cum. Pref. oe oe 
200.000 Do. do. 4 Mort. Deb. ee ee 
900,000 meniez a (W. T.) ir? orks, Ord. CO 


900,000 i 
45,900 ро. ort. Deb; Stock 
60,000 | India-Rubber, доне Perch. & Telegraph Works 


Do. do, 14 Сот, Pref, 1 to 81,000 NR 
), 


800,000! Do. do. do. 4 % 1st Mort, Deb. 
87,600 |t Liverpool Overhead Railway, Ord. 25 ne we. we 
10,000 t Do. do 0. Pref. 410 paid ee ee ee ee 
87,850 танып Const oon ара pone 

160,000! : Deb. Вав. Nos. i to 1,600 Red. 1908 
640,000) Waterloo & Ону Railway, Ord. oe өө oe өе ee 


* A period f nine months. ¢ Quotations on Liverpool Stock Exobangs. 


10 ee 
10 ee 
Stock ee 
10 9% 
10 бэ 
Stack ee 
100 ee 
6 10 96 
6 oe 
100 2 
ёі Nil 
A 6 
1 |o% 
Stock fs 
Btock we 
4 ** 
Stock "s 
Stock | 4 
Stock | 4 
Stook | 4 
Stock | 3 
8 т 
б Nil 
Б Nil 
100 ге 
100 ЖА 
3 6 % 
3 is 
Stock va 
10 596 
Stoch, 
кы 
Stock аа 
10 10 
10 1496 
19 90 96 
100 8 96 


ы (1 
— 9$ 
phos 
10)— 11 
117 —119 
— 97 
— 6. 
6 
102—165 
1 юш 
l— 1 
98 — 66 
69 — T8 
%- 10 
104 —106 
98 — 95 
101 —108 
84 — 86 
46 — 41 
14— 12 
90 — 96 
1— 1 
78 — 68 
та 
a af 
98 —100 
94— 10 
103— 11 
H- M 
мш 
EROS 
99 —102 
10 — 1 
88 — 40 
102 —104 
88 — 90 


t Unless otherwise stated all shares are fully paid. 
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à 
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— f è 
i ot " oe ee 
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саа) 96 o5 es 
69 — 18 [EJ ee 
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104 a 105 1013 
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l— 1 p 25 
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— 84 ° ee 
H- 1} ш ЕЯ 
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193— 20} 203 20% 
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1 — 1a | 
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4 From Manchester Share List 
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(Bank rate of disoount 3 per cent. (April 21st, 1904). 
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Quotations 
Smith & Co., f 
Соч» Ltd.; k Мона Ashby, 


NAMB, 
Brompton & Kensington Miseria Light Bup., Ord., 1 to 90,000 
Do. 1% Cum. Pret. 
COMM еси ү дш, ез Stock .. % 8 
aho and Bupply .. xs M 
do «Ову Undertakin A Gun. Pret 
o. nde g А 
Do: do. 1908 se Бе 
Do. do. 4 Deb. Stock Red. ee ee se. 
*Chelsea Electricity Supply, Ота. .. ve EM ee 
Do. do. Deb. Stock Red. .. as 
City of London Electrio Lighting, 0rd. 40, 001i i0, is 
Do. Cum. Pret., 1 to 000 ee 
Do. 5 x: Deb. 8tock, вор (iss, at 115) all paid «à 
Do. 2nd Deb. Stock, Prov. Certs., all paid .. 
County of Londa Electric Lighting, ош. 1—40,000 
Do. do. do. 6% Pref., 40,001—60 . 
ро. do. 44% Deb. Stock vs s os 


do. 


Do 
Do. 


Do. Фа Deb. took 
Edmundson's ge. . 6 8 


and Knighisbriägo mip 


o. 
London Electrio Supply Corporation, Limited, Ord. 
Do do. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. — 


4 Мол. Dobi юй 
4 96 Debenture Stock 


do. 
Metropoiiian ni^ Bupply, 1 "5 100,000 . 


Do. 
Do. 
Notting Hill Electric Lighting 


am 


Do. do. 
Smithfield Markets Electrio Supply, Ord. 


do. 


d 


Do. 4% let Mort. Deb. 
Bt. i. James" and Pall Mal теше Light, Ога 
О» 


% Cum. Pret. 171,66, £3 paid . 
1st Mort. Deb, Stock 
Mort. Deb. Воск Red 


Bi 


South London Electricity apply, Ord. 


Dist. E.L.Co.) 
Urban moe Варріу, Ов, 


6 «€, Oum. Pret. 


Do. 43% Ist Mort. Deb. Stock Red 
110,000 Westminster кодно ‘Supply, р 55 
98,1 Па. 6 % Cum. Pref. . 


, i: to Founders Shares. 


MARKET QUOTATIONS, Wednesday, November 30th. 


OHEMICALS, &o. 


а Acid, Hydrochloric 55 per сті, 
а т Nitrio .. eo ee eo рег сту, 
а » Oxalic.. ee oe ee pero в 
а ” Sulpharic ee ee ee per ot. 
а Ammoniao, Ва]  .. s per сті. 
5 Ammonia, Mure termed per ton 
s ee рег ton 
A Bleachin powder . б» #6 ee рег юп 
а Bisulphide of Carbon ee рег ton 
a Borax T ee ee ee per ec. 
а Bensole ee ee oe per 0 
а » 60 m ee oe ee per gal. 
а r Bulphate .. T ee рег ton 
а Nitrate 2 2 ee ee per ton 
а » White Sugar өө es per ton 
Peroxide .. m es рег ton 
а Methylated Bp irit ee ‘ee oe per gal. 
а Naph Solvent a Ж-а С. per E 
a Potash, Bichromate per 
а " Caustic (76 S ee рег ton 
a Bhellac ee ee per ств, 
a Sulphate of Magnesia ..  .. per ton 
а Bulphur, Sublimed Flowers .. per ton 
s " Recovered ss "P r ton 
a IL Lump ee oe ee per ton 
а Вода, Caustic (white 70 %) ee рег ton 
а „ Crystals es ee per ton 
a ТІ Bichromate, casks.. eo per Ib. 
METALS, & o. 
b N Wire, in ton lots .. рег ton 
b in ton lots .. per ton 
b Bheet, in ton lota .. per ton 
b Babbiit’s metal ingots .. per ton 
Brass (rolled metal 9” to 15”; basis per lb. 
„ (ltd ars ) er ib 
e 97 80. wn ee ee per 
€ n Wire, bas s s ee рег 10, 
е Copper Tubes (brazed) ee per lb. 
» (solid drawn) ee per Ib, 
м Copper Bars (best selected per ton 


dia-Rubber 


Latest 
Price. 
57 


Fiess bs 88 


2. Bh» 
i Treo 
a оос 


ее 
ee 
ee es 


Ord. * 
f 2 Pref. .. de 
44% 1st Deb. Stock 


6 
до, 4 3 


ee 


1 % Pref, 90,081 to 40,080 
Deb, Stock Red 


4% Deb. Stock 


South Metropolitan Electric Light and Power 
(Late Blackheath and Greenwich 
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Stock Closing Closing Business cone 
or ronde for the Quotations Quotations week ended 
Share, three years Nov. 28rd. Nov. 80th. | Nov. 80th, 1904. 
1806 8 75 10 7 104— 11 108— 11 mor | onn 
b К 
6 eo ee te 101— 103 101— 101 э ә | ee 
100 ee 1 ee B . 106 = 104 c xd ee | ee 
5 10 0 — АА us 
did ud Lo ш M ái 
6 ee ee ae 4 — Б Б 4 4 ee 
5 ee se ee 44— 6 4 Б ee ee 
100 eo oe ee 108 —105 pa ee ee 
4 — ee ee 
ЖЫЛ * 4x i pF c 18 = T 8 ys 
5 6 a e 
T * ы * 1 14 18 — 14 1 ee 
ee ee ee eo 128 —1217 198 ——197 ee ee 
100 ee es € ° 104 mar? 104 — 106 105 эе 
0 4 4 — on ee 
10 * — 8 1: == 124 19 — 12 19d ae 
ee es ee ee 107 —110 107 —110 108j ee 
Stock ee es ee 101 —108 101 —108 ae 
6 1 96 17 96 7 96 AER : 5 бта A А 
100 s m .. | 106 —108 106 —108 1074 | 107 
Btock oe ее ee ий —104 на —104 eo ae 
8 ee es ee — — ee oe 
6 ee ee ee 58— 56 — 51 ee 
15 ix ik | э 16 — 16 131 — 18 it 168 
5 ec n ee ` { B— 91 — g ө 
ee ee ee ee 112 —11" 112 —]117 oe ee 
d 6 е 6 96 6 36 а 15 pe и ee ee 
1 — 0 oe 
100 * oe . . 101 —108 301 —108 oe oe 
: 144% | 144% 144% 145 — 143 pm 143 өзө © 
100 йз pi E 99 —101 9) — 101 е 
5 ee — ee ee 
Btock ее ** * 88 — 89 88 — 8 * oe 
1 65 1396 8 96 4 pe 4 443 M 
1 Ex m 18 1%— ly; 15— 1 dal. 
160 = i "ES EN юй g, М is 
5 eo ee ee 4 — -— е 
Б ee ee ee 4 AT b 52, 4 
b 1 18 1 12 д — 
d 04% % 8 101 65 — 7 61 
t Unless siberia stated ali shares are fully paid. 
We k' 
METALS, &o. (contiaved), 5 
g Copper Sheet T ws ee per ton £81 T 
9 " „ рег ton £81 
6 „ (Electrolytic) Bara o per ton £70 10 
6 " ee per ton £87 
6 " " .. рег ton £81 
в 57 ry) HF. O. Wire Der lb. о, 
/ Ebonite Rod ee eo ee per lb. By ec 
f u Sheet eo ee ее рег Ib. 8/- ee 
п German Silver Wire .. per lb. 16 oe 
h Gutte-percha fine.. zè per lb. 6j- 92 
India- rubber, Para fine .. per lb, 5/2 to 5/54 148. ino. 
$ Iron, Charooal Sheets ee per £18 T 
4 „ Pig (Cleveland warrants) per ton 47/8 1/64 ino. 
i " rgings, to size per ton r ec 
$ Вагар, heavy as . per ton 47/6 to 50j- T 
„ Wire, galvanised No. 8 .. per ton Eds " oe 
g Lead, English Ingot ee ee per ton { £1896 } ° 
99 Sheet oe ee per ton 411 11s. ва. ee 
2. Manganin Wire No, 8. . per Ib. 8/- e 
, Mercury .. per bot. 37 15 es 
4 Mica (in original cases) small .. per Ib, 6d. to 1/ ve 
4 ID н " medium per Ib. 2/6 to 4J- ee 
4 y „ , .. per lb. to 8/6 "á 
P r Bronse, castin per lb. 1/- to 1/9) ee 
Р s, rolled bars & rods per lb. 17 to 1/8 ee 
Р " » Strip & sheet per lb. From Ui T 
o Platinum ^ ee рег on. 81/6 ks 
[oe c EE 
‘a’ esc’ n x 
LE 3 ,9 | o baie ee p'r e £15 to £40 ee 
g Tin, Block .. oe өө ee per ton { s Ni } £4 inc 
Foil .. per lb. 1/6 
: к Wire, Nos. 1 $016 . .„ per 
p White Anti-friction Metals 
" White Ant brand per ton £13 to £63 T 
А dme T Cotton, on pl кү 8d. is 
е» рег (J е oo 
ко 8 1255 lbs. Russian perlb. 4а, T 
j 99 Russian, single ee per Ib. ө ee 
j 180 lbs. Jute rove per ton 411 T 
k Zino, Rh’ t (Vieille Montagne bna. \ per ton £29 7 6 


supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; e Frederick 
G.P. and Teleg. Works Co., Ltd.; g James & Bhakspeare; k Edward Till & Co.; 4 Bolling & Lowe; f Walter Н. Hindley and 
Ltd. ; n W. T. Glover 4 Co., ма.; п Р, Ormiston & Sons; о Johnson, Matthey ё Oo., Ltd.; p The Phosphor Bronze Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week Receipts for 

Locality. ending the week. 

£ £* 
Aberdeen ee | Nov. 5 1,024 — 52 
Ва th е LI] 595 — 
Birmingham i ss 26 4,861 | —105 
Blackburn .. я „ 25 107 |+ 7 
Blackpool is 279 |— 7 
" —Fleetw'd i 170 | + 10 
” —Lytham ГІ) 183 — 5 
Bolton у is 1,683 + 45 
Bournemouth m M 742 | — 86 
Bradford  .. oe " 8,115 | +308 
Brighton ee « І) 61,9 EN 65 
Bristol e» ё з» 4.354 |+ 4 
с Devonport #5 469 | + 4 
© Dudley— Sto'rb'ge $t i61 | — 7 
o Gateshead н 801 | — 10 
2 Gr'n' k— Pt. Glsgw 2 504 | + 41 
E Oldham—Ashton 33 512 |+ 1 
c Potteries : $5 1,764 | +105 
© South Staffs. » 673 | -—8:12 
&iBwansea .. is 478 | + 3 
a Wolv erhampton.. 362 | + & 
Yorks. Wool Dist. 465 | — 40 

@ Miscellaneous 2,811 — 
Burnley 919 | 4161 


Burton-on-Trent . 5% 


No. 
wks: Total to date. 
£ £* 

26 88, 489 + 5,789 10 
48 80,226 — 1 
48 | 268,054 | + 13,854 

84 88,416 | + 8,296 | 1 
84 42,100 | + 5,913 

21 20,424 | + 891 

4 487 — 7 
88 63.372 + 478 | 25 
84 89,052 — 10$ 
82 | 155,209 | -- 26,968 | 64 

5,427 — 9 

— — а 98 
46 24,694 | + 8,284; 6 
46 40,261 | + 1,418 

46 42,005 | + 1,363; 1 
46 26,769 | + 1,65| 7 
46 25,800 — 1.027 b 
46 79,299 | + 5,814 | 252 
46 85,527 | — 6,916 21 
46 25,1090 + 975 

46 15,074 | — 621 1 
46 27,094 | + 8,855 

46 | 166,771 


eiii 


Miles 
open, 


МИШТЕР 


м 


ТТТ 


[1% 


КЕЛЕР" 


iod of 1908. 


* Compared with the corresponding peri 


: Bouthcnd-on-Sea .. 


Locality. 


Week 
ending 


Dublin 
East Ham 
Glasgow 
Halifax (2 weeks) 
Huddersfield 
Hull .. Ре 
Ilkeston 
Ipswich 
Isle of Thanet 
Leeds.. ww 
Liverpool .. 
London C. C, 
Manchester.. 
Newcastle .. 
Portsmouth. 
Salford 
Sheffield oe ee 
Southampton v 


U 

LJ 
e eee © % % ө ө 9 © о 9 9 ө 
e è a ө ө ù è ө @ o ео о е 9 € 


Sunderland... 
т 
est Ham .. 
. 
Cen. London Rl 


eside we ee 
в 
. 


Nov. 25 
t 
te 
os 
„ 
oe 
LL] 
57 


Receipts for 
the week. 
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REVIEWS. 


Electric Motors. By Н. М. Hospart. London: Whittaker 
and Co. 128. 6d. net. | 


This work is based on a series of articles contributed by, 
the author to Traclion and Triunsmission, and may justly 
be regarded as the latest word on the subject of which it. 
Lreata. Я 

The book is divided into two portions, the first dealing 
with direct current motors, and the second with single and 
polyphase machines. 

In his opening chapter the author draws a comparison 
between direct and alternating current motors, which 18 
somewhat unfavourable to the latter. The advantage 
claimed originally for the А.С. motor of having no commu- 
tator or sliding contacts has practically passed away, as in 
order to obtain a reasonable starting effort slip rings have 
been found necessary, and for single-phase work motors 
having commutators similar to those of P. C. motors have 
been found to do the best work. On the other hand, the 
original disadvantages of commutators on D.C. motors no 
longer exist, ав with carbon brushes and correct designing, 
sparkless collection with fixed position of brush for all loads 
is easily attained. Pointing out the difficulties of speed 
regulation and lowness of power factor of the А.С. motor, the 
author expresses the opinion that in many cases it may be 
found desirable to generate polyphase current for conveni- 
ence of transmission, transforming to direct current at the 
point where the power is applied. At the same time, having 
in view the numerous large power distributing plants at 
present being put down in this country, in which polyphase 
current will be generated and distributed, the author is of 
opinion that the demand for polyphase motors will increase. 

In dealing with the design of shunt motors, the author 
advocates a design having a high average efficiency with 
varying loads rather than one constructed for a high full 
load efficiency. Thus, the all-day losses are minimised, 
which is an advantage to Ше purchaser of the machine, 
while machines of this design are cheaper to make, which is 
an advantage to the manufacturer. 

Ав an example, the author gives comparative designs of 
two 100-н.р. shunt motors. The one machine has a liberal 
amount of iron, and, consequently, few turns of copper on 
the armature, and is а heavy and expensive machine. The 
other has the smallest possible quantity of iron, and so 
requires в Jarge number of turns in the armature. It is, 
therefore, a light and cheap machine, but the C? R loss in the 
armature at full load is high. 

'The heavier and more expensive machine has a full lead 
efficiency of 90:5 per cent. The lighter апа cheaper 
machine has a full load efliciency of 89:1 per cent. On the 
other hand, the constant" losses (that is, core loss, C? R 
loss in shunt and shunt rheostat and friction losses) total 
2,700 watts in the cheaper machine, and 4,850 in the heavy 
oue, во showing that the all-day efficiency of the cheap 
machine is higher than that of the more expensive one. 


To carry the above principle of design into effect, it is 


necessary to know the extent to which the lessening of the iron 
for a given design may be carried. As the iron is decreased 
the turns of conductor on the armature must be increased, 
and owing to considerations of sparking, а point is reached 
beyond which the number of armature turns cannot be 
carried. : 

Sparking, however, depends not on the total number of 
turns on the armature, but on the turns per commutator 
bar; thus as the total turns are increased, the number of 
commutator bars must be increased also, and this increase 
may be carried on until the bars become as thin as is 
practicable. "Thus, it may be said that, practically speaking, 
the limits of economical design correspond with the limit of 
thinness of the commutator bars. 

The dependence of sparking upon the value to which the 
author has given the name of reactance voltage is very fully 
treated. The idea of utilisation of a reversing field to assist 
commutation is entirely discarded, and the author adopts a 
value of reactance voltage so low, that other causes tending 
to produce sparking may be neglected. 


We notice that the reactance voltage of the author's 


present machines is much lower than in the case. of those 
described in his previous work on Electric Generators. 

Under types of .windings, diagrams are given of the moat 
usual forms of armature winding. In this connection the 
author shows that in the case of multipolar wave windings 
reactance voltage may be diminished by using as many seta. 
of brushes as there are poles, instead of two sets only, which 
is the usual practice. | | | 

An interesting curve is given showing the relation of load 
and reactance voltage in a series motor. In such a motor 
the reactance voltage is not proportional to the load, owing 
to the fact that the speed decreases as the load rises. 
Chapters on motor characteristics, motor designing and 
testing, and examples of motor design, contain a most 
valuable and original series of curves, together with drawings 
and sections of machines. 

Following these the author has worked out a set of four 
comparative designs for a 35-н.р. motor in the fullest 
detail. These designs will well repay careful study on the 
part of designers who wish to achieve the best commercial 
results, 

‘The portion of the book relating to р.с. motors concludes 
with в chapter on variable speed motors. In tbis chapter. 
the author explains the principles which he advocates for the 
design of shunt motors, the speed of which can be varied by 
rheostat control in the magnet circuit. His previous ex- 
planations have, as the author states, been most curiously 
misunderstood. Раб briefly, the author's method of design 
consists in dispensing with electro-magnetic commutation, 
and in making the reactance voltage at the highest speed at 
wbich the motor will be required to run, sufficiently low to 
avoid sparking. The remainder of the chapter is devoted 
to series machines, a very full description being given of the 
Jobnson-Lundell traction system, in which series motors are 
used, having diverting resistances across the magnet windings 
for the purpose of obtaining changes of speed. 

In the section on alternating current work, the author 
points out the advantages of high speed and low frequency 
not only for motors, but also for generators, as, in the case 


of the latter, owing to the smaller number of poles, a wider 


variation of speed in the prime mover may be permitted 
without fear of falling out of step when running in parallel. 

The chapter on methods of starting induction motors 
will be useful to those who are endeavouring to devise 
more satisfactory methods of starting than those in use at 


present. The arrangement which the author appears to prefer 


is a squirrel-cage motor (owing to the high running efficiency 
of this type), with compensator or auto-transformer for 
starting, and with some form of centrifugal clutch which 
will permit of the motor starting light, the load being 
put on gradually and automatically as the speed increases. 

Where, however, starts have to be made frequently 
under load, slip rings and external resistances become 
necessary. | 

Several less-known methods of starting are described. 
Gorges’ method consists in so arranging the secondary 
windings that the E.M.F. in some of them shall oppose 


that in others in the same series circuit, thus leaving a 
residual E.M.F. sufficient to send а suitably 
current through the total resistance per winding. 


small 
When 
the motor is up to speed, the connections are altered во 
that the full E.M.F. of each winding is utilised. With 
this arrangement, no external starting resistances are 
necessary. | 

Mr. Hobart has himself devised a starting method on 
somewhat similar lines. 

Boucherot, taking advantage of the fact that at the moment 
of switching on the current the periodicity in the rotor is a 
maximum, and that it falls to its minimum value as the 
motor attains full speed, avoids the use of starting 
resistances by providing his rotors with two windings, the 
one having high resistance and low inductance, and the other 
high inductance and low resistance. 

The author has also proposed to utilise the variation of 
periodicity to obtain starting torque by means of skin effect 
in the rotor conductors. - | 

Zani has invented a method in which inductance coils аге 
mounted inside the armature spider and connected рег- 
manently in series with the rotor windings. As the motor 
attains speed the magnetic circuit of the inductance coils is 
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broken by means of a centrifugal device. Fischer-Hinnen 
bas devised a method of combined reactance and resist- 
ance for starting. 

In the chapters on designs of induction motors and 
examples of designs, interesting curves and data are given, 
. a8 in the case of D.C. motors in the first section. 

ы of гевівіапсев, &c., аге given at the end of the 
К, 


С. W. Н. 


Smoke-prevention and Fuel Economy. 
and J. B. C. KERSHAW. 
and Co. 6s. net. 


* What a price for a book of less than 200 pp. on boilers ! "' 
says the kind of engineer who takes his boiler house for 
granted, and worries his life out over the energy Jost in 
the ammeter shunts on his switchboard. 

That is the man whom the authors have been trying to 
teach for years. Gradually they and their disciples, or co- 
apostles, are making their voices heard in the smoky wilder- 
ners where roam in bands the station engineers of England, 
headed by the consultants who suckled them, all employed 
in raising their station load-factors by veiling the sun at noon. 

One knew that Mr. Booth must write this book sooner or 
later, and bis collaboration with Mr. Kershaw makes it all the 
more acceptable now that it has come. 

Originally intended as a translation of a German book by 
Ernst Schmatolla, it is only necessary to read it to be sure 
that the imprint of the authors is plain on every page. 
To English readers we would вау that this book is a 
modern counterpart of The Combustion of Coal,” by 
С. Wye Williame, which should be read by every engineer 
in his cradle. 

An introduction is written round the text of the volume 
“There is no need for smoke.“ The book proper opens, 
logically enough, with a clear expoeition of the chemistry of 
the combustion of coal. The second chapter is concerned 
with modern methods of furnace construction. For success- 
ful construction four cardinal precepts are laid down. They 
have been well known for years to all who have taken any 
intelligent interest in the subject, but the number to whom 
they are unknown, or by whom they are unappreciated, is 
quite astonishing ; and the most peculiar thing is that nine 
out of ten patentees of boilers are among the number. As 
it wasin the days of Williams, so it is now. He preached 
(1) sufficient draught, (2) efficient air mixture, (3) high 
temperature and roomy space for combustion, until the very 
deaf might have heard ; but it is no superfluous reiteration 
when Mesers. Booth and Kershaw preface their second 
chapter with these conditions, Could rules be simpler, and 
could they be more persistently disregarded ? 

There are engineers with hundreds of horse-power of 
boilers under them to-day who hardly apprehend why the 
fire in a domestic grate clogged with ash will not burn 
briskly, and their very use cf the poker is unintelligent. Is 
it to be wondered at, then, that Welsh coal is offered for 
delivery into the heart of every bituminous coalfield, and 
that Metropolitan police-courts never cease echoing the cry 
that every possible means of preventing smcke—and black 
smoke at that—has been tried without success, 

The great defect of the Lancashire or Cornish boiler is 
the water-cooled furnace, and the only complete solution 
seems to be an external furnace such ав is shown on p. 53, for 
the other expedient mentioned—lining the furnace itself with 
fire-brick up to and beyond the bridge—costs too much in 
repairs, and often reduces too seriously the grate and furnace 
area. 

Even the Babcock boiler—so much the fashion in central 
stations may be made smokeless, without reducing in the 
least its quick-steaming qualities ; and it is worthy of notice 
that the modifications necessary to obtain this result were 
not introduced by the makers, but by а more than usually 
intelligent user. 

When referring to the Babcock boiler with a certain dis- 
respect, we did not intend to convey an impression of its 
inferiority to other water-tube boilers, for although the 
principles of combustion are not acknowledged sufliciently in 
that boiler, most of the others have committed even worse 
faults in design. 


By W. Н. Воотн 
London : Archibald Constable 


Chapter 3 discusses and describes the available antidotes 
to the defects exposed in the previous chapter. Special 
attention is given to step-grates, gas-firing, and forced 
draught. 

Chapter 4 on the examination of the products of combne- 
tion, or of non-combustion as the case may be, is the longest 
and the most interesting in the book. Excellent illustrated 
descriptions of instruments for obeerving or recording 
temperatures, draught and composition of gases—the tell- 
tales of boiler cfficiency— are given, and no erring engineer 
can read it who will not with all speed assail his committee 
or directors with requisitions for the beet of them. May 
they all be blessed with the spirit of importunity, so that 
they may at last prevail.. Perbaps, indeed, we bave been 
too sweeping in our strictures regarding the intelligence of 
tbe station engineer. Let us say rather with our authors :— 
* Controlled by committees of no scientific or technical 
knowledge, or by boards whose ideas bave not extended 
beyond questions of barest first cost, thore who bave known 
better have, perbaps, found themselves hampered for want of 
sufficient appropriations to put in really correct plant.” 
That at least is more sympathetic. 

With great good sense the authors have relegated tbe 
major TOME of the descriptions of different boilers to an 
appendix. Such descriptions are almost essential to a work 
like this, but most readers object to the main text being 
overrun with patent abstracts. None of the patented 
designs reproduced are criticised, the reader being invited to 
utilise the knowledge gained in studying the book, to judge 
the value of each for himself. No better examination paper 
could have been set. 

Appendix 2 contains four valuable tables, the first show- 
ing how vain a thing it is to burn Welsh coal solely to avoid 
the outward sign of imperfect combustion, for the calorific 
value per 1d. of cost ів 39, as an average of 14 samples of 
Welsh coal, and 73:6 for 15 samples of soft, bituminous coals, 
The fourth table is the shortest and most significant; 
readily understandable, too, by directors and committeemen. 
It sets out, in terms of tons of coal and money, the actual 
losses incurred in most boiler plants due to imperfect com- 
bustion. 

Certainly no engineer, who has to do with boilers in any 
way, should fail to read this book. 


THE THEORY OF 
ELECTROLYTIC DISSOCIATION AT THE 
FARADAY SOCIETY. 


Pror. Louis KAHLENBERG, of Wisconsin, well known ав 
one of the ablest and severest critics of the ionic theory of 
solution, as elaborated by Van't Hoff, Arrhenius, and others, 
presented a paper to the Faraday Society at the recent 


‚ meeting, held on November 23rd, in which һе summed up 


all the objections that have been raised against the theory 
within the last few years, and, in particular, the criticisms 
based on the splendid experimental work that has been 


carried out under his able guidance in the laboratory of 


Physical Chemistry at the University of Wisconsin. The 
paper, which, in the regrettable absence of Prof. Kahlenberg, 
was read in abstract by the secretary, is entitled “ Recent 
Investigations bearing on the Theory of Electrolytic Dis- 
sociation,” and it occasioned a most interesting discuseton, 
from which, it must be confessed, the theory certainly 
emerged triumphant. | 
It may be useful to outline here the arguments on which 
the theory of Arrhenius is based. The theory, which in its 
present form, was first put forward in 1587, states that when 
a salt, for example, sodium chloride, which in solution forms 
an electrolyte, is dissolved in water, a portion of its molecules 
are dissocialed in solution to form free ions; in the present 
instance sodium ions are charged positively, and chlorine 
ions charged negatively, and when a current of а 
is passed. through the solution, it ів these ions whic 
actually carry the current, and which, on giving up their 
charges at the cathode and ancde respectively, are there set 
free as molecules of the two elemente. Arrhenius further 


ТНЕ 


- 


Vol. 55. No. 1,410, Оювсимвкв 2, 1904.] 


ELECTRICAL REVIEW. 


928 


showed that in dilute solutions it was possible to measure 
the proportion of total solute present, which had been dis- 
sociated by the solvent. The general reasoning on which 
the existence of such free ions in solution is based, is some- 
what as follows. The fact that the products of electrolysis 
appear only at the electrodes, leads to the Grotthus chain 
hypothesis in some form or other. Faraday's laws suggest 
opposite convective streams of anions and cations, Hittorf's 
observations on the unequal concentration of the solution 
around the electrodes cansed by electrolysis, lead to the con- 
ception either of complex ions, dragging along with them 
salt or solvent, or else unequal velocities of the ions, the ratio 
of which can be measured. Kohlrausch's measurements of the 
resistance of electrolytes, combined with Hittorf’s figures, enable 
the absolute velocities to be calculated, since the total electric 
transfer per second—that is, the current—is equal to the 
product of the number of ions, the charge on each, and the 
sum of their absolute velocities, Now, electric conduction 
in solutions obeys Ohm’s law, after polarisation effects have 
been eliminated, and therefore any force, however small, 
must prodace a corresponding current. Hence the E.M.F. 
between the electrodes must be merely directive, and the 
ions must necesearily have migratory freedom. Such 
migratory freedom may be pictured as occurring in two 
possible ways: either {һе ions may interchange and be 
passed along the solution at successive collisions between 
molecules, so that ions are never for any length of time free, 
or else a certain proportion of the molecules may be per- 
manently dissociated. The former is the theory of Clausius, 
and the latter the famous dissociation theory of Arrhenius, 
It was the application of van’t Hoff's theory of solution 
to the case of electrolytes, that first led to the adoption of the 
dissociation theory of Arrhenius in preference to that of 
Clausius. Van't Hoff had shown that the osmotic pressure 
that is, the pressure of the molecules in solution—exerted by a 
substance in dilute solution, could be calculated from the well- 
known equation of gases PV = rT. But when this law came 
to be applied to solutions of electrolytes, it was found that a 
factor ғ (greater than unity) had to be introduced, so that the 
equation became P v = RT. Now the discrepancy is easily 
aud beautifully explained by the dissociation theory, for, if 
that be true, the number of effecrire molecules in an electrolyte 
will be greater than in a corresponding solution of a non- 
electrolyte, such as sugar, and thus the resulting solution 
pressure will be correspondingly increased. The factor 7 is, 
in fact, obviously a measure of the relative number of ionised 
molecules. Moreover, the factor ? increases with dilution, 
and this agrees with the observation that the molecular con- 
ductivity (i.e. the specific conductivity multiplied by the 
dilution) of electrolytes increases with dilution until a point 
is finally reached when the factor i becomes equal to 2, 
showing that complete ionisation has then taken place. It is 
only in exceptional cases that osmotic pressure can be 
measured directly, but the proportional number of effec- 
tive molecules in solution can be calculated by apply- 
ing the laws of thermo-dynamics, from observations 
on the depression of the freezing points of solutions, the 
elevation of their boiling points, or the lowering of their 
vapour tension, and such observations according to the 
exponents of the theory of Arrhenius, confirm the pre- 
supposed differences between solutions of electrolytes and 
solutions of non-electrolytes. . · 

Now, Prof. Kahlenberg contends that the theory is sup- 
ported by isolated observations only, and that the bnlk of 
evidence gathered since 1887 speaks very strongly against 
it. In particular, he quotes an elaborate series of experi- 
ments made by himself in 1901 with typical electrolytes and 
non-electrolytes, and maintains that these show no such con- 
nection between freezing points and boiling points on the 
one hand, and molecular conductivity on the other, as is 
claimed by the theory of dissociation. The reply of the 
exponents of the theory to this contention is that the solu- 
tions used were not sufficiently dilute to warrant numerical 
application of the hypothesis. As Dr. T. M. Lowry, in the 
discussion last Wednesday week pointed out, it is not that 
the theory does not hold good for strong solutions ; on the 
contrary, it holds good for solutions of all strengths, it is 
only that the means at our disposal do not enable us to, 
measure the degree of ionisation excepting in cases of 
xtreme dilution. Both Dr. Lowry and Mr. W. C. D. 


Whetham, in his admirably cogent and lucid statement, 
referred to experiments of Griffiths with very dilute 
solutions. That experimenter has shown that freezing 
points of solutions of sugar are very accurately those 
deduced from the gaseous value of the osmotic pressure, 
while those of solutions of potassium chloride give exactly 
double values. This result imperatively calls for an explana- 
tion involving some kind of binary dissociation, which the 
theory of Clausius does not give, but which that of Arrhenius 
does. Another point of great importance put forward by 
Mr. Whetham, throws the scales heavily in favour of a 
diseociation theory rather than one of ionic interchanges. 
If the latter were true, it can be easily shown that con- 
ductivity should be roughly proportional to the cube of the 
concentration, whereas it is in reality proportional to the first 
power of the concentration, as would follow if the ions 
were entirely free of the molecules of the solute. 

Prof. Kahlenberg quotes several properties of solutions, 
ruch as colour, power of causing instantaneous reactions, and 
pone of causing coagulation in solutions of colloids, that 

ave been ascribed to the action of the free ions present, and 
he shows that such qualities persist even in certain organic 
solutions that do not conduct at all, and in which, therefore, 
there can presumably be no free ions, The first of these 
objections was dealt with by Prof. Abegg, who sent in a 
valuable contribntion to the discussion, and by Dr. G. Rudorf. 
Prof. Kahlenberg urged that the blue colour exhibited by a 
copper salt in benzene solution, which is insulating, is proof 
against the theory. Not at all, says Prof. Abegg ; all 
copper ions must be blue, but all blue things are not 
necessarily copper ions!" It ів only necessary to make with 
Dr. Rudorf the perfectly natural assumption that the molecule 
of copper sulphate has nearly the same light-absorbing pro- 
perties as the ion, and all difficulties vanish. The second 
of the above objections is overcome if only very few ions— 
—such as could not be detected by conductivity measure- 
ments—are present in solution. The third difficulty is 
again а result of faulty logic. Clear connections have been 
traced, said Mr. Whetham, between the coagulative powers 
of salt solutions and their electrical properties, and it has 
been shown that chance conjunctions of free ions would lead 
to the observed results; but that does not prove that no 
coagulation can occur unless it be by the action of ions! 
Moreover, as pointed out by Prof. Abegg, none of these 
qualities claimed by some people for ions are an integral part 
of the diesociation hypothesis. | 

Guldberg and Waage’s law of mass-action, which treats of 
the influence of mass on chemical equilibrium, bas been ex- 


.tended by Ostwald to electrolytic dissociation, and has 


led to the enunciation of his well-known dilution law, 

a? 
»(1—)a 
of solution containing one gram-molecule of electrolyte, and 
which, therefore representa the effect of dilution on the ioni- 
sation of binary electrolytes. Prof. Kahlenberg maintains 
that the agreements obtained in the application to solutions 
of weak organic acids are very rough, and to electrolytes par 
excellence it cannot be applied at all. Prof. Abegg, in reply, 
Says we have every reason to believe the contrary. It has 
been shown that the law holds good for strong acids, such 
as picric, by only measuring the un-ionised part by a 
sufficiently accurate method, and Jahn has made it probable 
that conductivity is not an exact measure of the degree of 
ionisation— which depends also on the mobility of tbe ions 
among other things—and that this inexact assumption 
answers for the apparent differences in the case of strong 
electrolytes from the law of mass action. 

Prof. Kahlenberg considers that it is in the realm of non- 
aqueoussolutions that the theory proves especially impotent, 
and he quotes cases where such solutions conduct electricity 
even better than aqueous solutions, yet yield higher mole- 
cular weights than those computed from the formule of the 
solutes. Неге, at last, some of his critics seemed disposed 
to agree with him—up to a certain stage. Says Prof. Abegg : 
“ The theory of ionisation was detected, because of the 


= К, where a is the ionisation, and » the volume 


relative simplicity of the behaviour of aqueous solutions ; 


it is not sufficient to explain the much more complicated 
behaviour of non-aqueous solutions, but it is too much to 
say that it must on that account be discarded.” It is true 
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that some enthusiastic disciples of Arrhenius have applied 
the theory to non-aqueous solutions and other cases which 
apparently do not justify such application, but as Dr. Воггв 
remarked, it is not logical on that account to attack 
the theory as if everything ever written in its favour 
formed а chapter of an orthodox Bible. It is, 
however, only fair to point out that even in non- 
aqueous and badly-conducting solutions, the solute may be 
ionised, because ionisation is by no means the only factor 
that determihes conductivity; mobility has already been 
referred to, and there are. hydrolysis, the association of the 
ions with the solvent, molecular friction, and other phenomena, 
which may be even more important factors than only the 
number of ions present. The application of the theory to 
the case: of. fused .salts— which pnzzles Prof. Kahlenberg, as 
such substances may be considered 100 рег cent. solutions 
is а similar case in point. It may be, explained Mr. Whet- 
ham, that the method by which the migratory freedom 
of the ions is produced in fused salts differs from the 
process in aqueous solutions of those salts, but here further 
evidence is needed before any conclusion can be arrived 
at. We have, indeed, at present, no means of find- 
ing what the coefficient of ionisation is; perhaps some, 
perhaps even all, of the molecules of a fused electro- 
lyte are dissociated, Why dogmatise on such an unknown 
problem ? | 

Prof. Kahlenberg finally puta forward а theory of solution 
which is not unlike that outlined by Prof. Ostwald: last year, 
in his now famous Faraday lecture to the Chemical Society. 
In the courre of the discussion it was pointed out by Mr. Е. S. 
Spiers that Traube had recently described a similar theory of 
solution, in which, however, he gave numerical expression to 
the views about to be described, and in which Arrbenius’s 
coefficient of ionieation, i, is interpreted as a measure of the 
affinity between solute and solvent. Prof. Kahlenberg 
contends that the dissociation theory must give way 
to a conception which takes into account the affinity 
—of the same nature as chemical affinity— between 
solvent and solute, “ The processes of solution and chemical 
action are identicai in character, and chemical compounds ате 
merely the cleavage pieces of solutions placed under special 
stress or duress represented by the so-called purifying pro- 
cesses.” Thus chemical action is merely a special case of 
solution, and the process of solution is the general case of 
the interaction of bodies resulting from their specific attrac- 
tions for one another. A dilute solution is merely a limiting 
case. The abnormal value of mo'ecular weights of sub- 
stances in solution as determined Љу: change of vapour ten- 
sion, freezing or melting pointe, is. merely a measure of the 
affinity between solute and solvent, and has nothing to do 
with any supposed dissociation ; the calculation of mole- 
cular conductivities is founded upon the erroneous sup- 
position that the solvent plays no part in the con- 
duction. Recent determinations of osmotic pressures by 
the author have timilarly shown that these depend.on the 
nature of both membrane and liquids, and are by no 
means in accordance with the requirements of the gas laws; 
Here, again, as in solutions, «finily is the determining 
quantity. | 

From the point of view of dissociation, Prof. Kahlenberg’s 
proposed new theory was received by his critics with hardly 
greater sympathy than his strictures on the old hypothesis. 
* Such a view," said Mr. Whetham, * I heartily agree with, 
but it leaves untouched the question as to the nature of an 
electrolyte.” It is highly probable that there is some kind 
of chemical union—call it association, or bydrolysis, if you 
will—between solute and solvent, but the electrically charged 
parts of the molecules of the former may still, nay, must still, 
possess the migratory freedom assumed by the theory of 
Arrhenius, if we are to explain satisfactorily the known facta of 
electrolysis and migration. We cannot do better than end this 
article with the following weighty words of Prof. Abegg :—' If 
one wishes to overthrow any successful theory, it is not 
sufficient for the progress of science to point out difficulties 
—in that case, no one theory in science would be valid— but 
it is necessary to find another theory likely to explain not 
merely the difficulties of the old one, but also the many 
phenomena and observations already embraced by. it,” and it 
is precisely that, which the opponents of the theory of dis- 
fociation have so signally failed to do, 


THE INSPECTION OF A HIGH-SPEED 
ENGINE AFTER OVERHAULING. 


By A POWER-HOUSE ENGINEER. 


HIGH-SPEED engines have obtained an unfortunately bad 
name in some quarters in regard to cost of repairs, partly 
because the usual locomotive or marine engine fitter fails to 
grasp the peculiarities in clearance allowances, valve setting, 
and such like, pertaining to the high-speed engine, and partly 
because those in charge of its running fail to notice signs of 
trouble in time to avoid a breakdown, owing to the enclosure 
of the working parts. 

It is not surprising that, when a mishap does occur, fitter 
and driver try to lay the blame on one another. It ia, 
therefore, the duty of the engineer in charge of the plant, 
before running up an engine for the first time after it has 
left the fitters’ hands, to thoroughly examine it in order to 
assure himself, ав far as possible, that the engine has been 
placed in good working order before the driver is called on 
to use it. The following method of examination, or such 
parts of it as fit each particular repair, may be usefully 
adopted. | 

Suppose that the moving parts of the engine have been 
completely taken adrift and are now re-aseembled, the cylinder 
and valve covers being yet removed, the crank chamber being 
opened as much as possible, eteam and exhaust main and 
bye-pass valves shut. The engineer should get the fitter to 
produce his le ids of the clearances in the main bearings, 
cranks and cross-heads, or, if not satisfied, he should obtain 
them bimself by taking off the cover and top brass of the 
bearing, and placing two or three pieces of lead wire of 
larger diameter than the required clearance, long wise on the 
shaft at intervals apart. Then. on tightening down the top 
brass on to its liners, slacking back again, and examining the 
thickness of the flattened lead wire, the clearance can be 
gauged. In some cases a feeler of thin strip-steel can be 
inserted between the brass and journal, the known thickness 
of the thickest strip which can be inserted, giving the 
clearance. In high-speed enclosed engines, owing to the 
great temperature-range to which the metal parts are 
subjected, the clearances are left more than ample according 
to the idea of men accustomed to open-type engines, For 
example, % in. is a reasonable clearance between the crank- 
pin and brasses. "The tendency to knock is overcome either 
by buffering the surfaces with oil under considerable 
pressure (as in the Delliss type) or by obtaining a uni- 
directional thrust in the bearings by air buffers as in the 
Willans type. 

. The clearances at the top and bottom of the cylinders 
should be tested as follows :—Set the crank corresponding 
to the cylinder to be tested, on its top dead-centre, and 
Scribe in the guide the position of the bottom edge of the 
crosshead. Or alternatively scribe it on any smooth upright 
portion of the standard by placing a centre-pop-mark on а 
convenient part of tbe piston-rod and using a pair of 
trammels. Repeat this for the bottom centre. This gives 
the length of the stroke. Now disconnect the piston-rod 
from the connecting rod and push the piston up till it, butts 
against the top cylinder cover. Again scribe the position of 
the crosshead or the pop-mark. Lower the piston till it 
rests on the bottom of the cylinder. and again scribe. The 
distance between the top pair of marks gives the top 
clearance, and similarly the bottom clearance is shown by the 
spaces between the lower pair of marks. The engine makers 
usually stamp the prescribed clearances on the engine, and 
the length of the piston rod must be adjusted till these 
values are obtained. The top clearance, in a quick-speed 
vertical engine, is usually about a half the bottom 
clearance. | | р 


The average fitter or engineer will probably make а mess 


of the valve-setting of a high-speed engine, though he may 
not like to be told so. The fitter will probably proceed on 3 
trial-and-error method, searching for knocks in the 
cylinder while running by resting a light piece of wood 
against his teeth, and touching various parte of the engine 
with it. When he has got rid of the knocks, he is quite 
happy, irrespectiye of the amount of steam used to get 
the work out of the engine. The engineer, on the 
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other band, will probably try to locate the trouble by means 
of cards. Apart from the fact that an accurate card is very 
difficult to take on a high-speed engine, owing to inertia of 
the indicator mechanism and similar causes, tbe card, when 
taken, is quite useless unless the engineer has previous 
experience of the peculiarities of the engine. The effect of 
the inertia of reciprocating parte is во enormous as to often- 
times require an altogether distorted card to overcome it. 
If the valve-gear wasin good running order before the engine 
was overhauled, the engineer should see that the parts are 
reset to marks on the crank-shaft (for angle of lead) and 
engine framework (for position and length of travel of valve 
by means of a pointer butting against the valve and reaching 
to the nearest straight stationary surface) made before 
taking the engine adrift. Where the valve has been altered, 
by inserting washers on the spindle to make up for wear, by 
using rings of different thickness (in piston valves) or 
chipping the surface of the valve, to alter the lap and lead, 
the engineer should by means of a template measure the 
actual amount of lap and lead in each valve, and see tbat 
these measurements correspond with the figures given by the 
makers of the engine. A manufacturer may be trusted to 
send out his engine from the works with the best arrange- 


ment for admission and exhaust that he can find, and it 


in only necessary to restore the engine to that condition. 
Preferably, before the governor springs are put on, 
the governor gear should be tried by hand to see that 
it is working quite freely. All the stop valves and 
cocks on the engine (with the exception, of course, of the 
main and bye-pass steam and exhaust valves) should be tried 
to make sure that they open and shut easily and smoothly. 
Every nut and lock nut should be tested with а spanner to 
вее that it is tight, and wherever there should be a split-pin 
to secure a nut to а bolt, care must be taken to see that it is 
there, with its ends properly opened out. With a little 
experience, it can be recognised whether a nut is tight or 
slack by ite ring when it is lightly tapped with a hammer. 
The crank chamber should now be thoroughly searched 
for any odd nute or other parte, and for any pieces of waste, 
metal chips and such foreign matter. If a nut ora pin is 
found there, the engine must be examined afresh to see if any 
part is lacking it. Having cleaned out the chamber as well us 
possible with rag, it should be wasbed down with paraffin— 
the motion also getting a share of the oil. This should 


then be cleaned ont with dry rag, waste being preferably left 


at the other end of the engine room, as small bits of fluffy 
material in а crank chamber will explain the worst kind of 
accident. All oil strainers should be cleansed with paraffin, 
and in those types of engines which depend on forced 
lubrication the oil pump should be examined, and all union 
joints on the pipework should be tested for tightness, Any 
leak in the system diminishes the pressure of oil available 
for the bearings. The cylinders and valves chests should 
now be given a good quantity of heavy black oil, and the 
crank chamber should be filled up with a lighter oil. Nearly 
every engine builder has his favourite crank chamber oil, 
and if he can have his way he will have new oil put in every 
time the chamber doors are taken off. The engineer can 
with some experience tell whether the oil is fit for another 
run. А castor-oil and water emulsion smells rancid and 
looks a bilious yellow when it is going bad. Mineral oils, 
when overwrought, form a mixture with the water which 
always finds its way into the crank chamber, described as 
* pudd'ny" by the drivers. The quantity to be put in is 
gauged by experience; in forced-lubrication engines the 
cranks should clear the surface level; in. splash-Iubricated 
engines the cranks should dip into the bath at least 2 in. 
The cylinder and valve covers being replaced and jointed, 
the engine should be slowly barred round a few times. 
Should any part be bearing unduly on another, a jarring or 


grinding noise will be heard. Should anything be out of 


place—for example, the cylinder clearance wrong—the engine 
will refuse to complete its revolution. 


the engine should be **scotched" in order to prevent ita 
tarning before its time. The bye-pass on the steam valve 


‚ should then be opened slightly to allow sufficient steam to- 


pass to warm the engine up slowly. If a few hours can be 
allowed, so much the better, The re-made steam-jointa 


| Should this test, 
. however, be satisfactory, the engine is ready for careful. 
, warming up. If the exhaust main opens on to a vacuum, 


should be * followed up " with a spanner as they get warm, 
and any leaking joints should be made tight. Where it is 
possible, as when the exhaust is on atmosphere, the engine 
should be barred round a few times during warming, to 
make sure that all parts of the cylinders and valve years 
become equally heated. On а vacuum this may be managed 
by shutting off the warming-valve, nearly closing the exhaust, 
and removing the “scotch.” The engine will then turn 
over till the exhaust is closed entirely. Re-scotch the engine 
and proceed as before. During the warming process all 
steam-traps should be tried by hand to make eure that they 
are working properly. Gradually open the bye-pass till full- 
pressure віеаш ів on the engine, then open the main stop 
valve slightly and allow the engine, if of the forced-lubrica- 
tion type, to turn for some time as slowly as possible. Oil 
pressure, as shown on the gauge, should be noted, and all 
bearings incessantly watched. They should be felt often to 
catch the first sign of beating. The splash-lubrication 
engine should be allowed to turn at about quarter-speed, 
when splashing commences, А gyringe should be used to 
squirt oil on the higher parts of the motion. 

The cylinder and valve rods should be well swabbed with 
heavy oil, and the cylinder oil sight-feeds should be allowed 
to run with a full stream of oil. If no heating occurs any- 
where the crank-chamber doors should be replaced and the | 
speed increased, the working parts being carefally watched 
through the observation doors. After the engine has run 
for, вау. віх hours at full speed, unloaded, the chamber doors 
should be removed and all parts of the motion strictly 
examined for beating, and looseness of bolts, nuts, aud pins. 
If this examination proves satisfactory, the engine is ready 
for load, but after a few days’ ran the cylinder and valve 
covers should be again removed, and the pistons, cylinders, and 
valves examined for scoring of their surfaces and tightness of 
nuts. If practicable, the more important bearings, such as 
those in the crossheads, cranks, and main engine bearings 
should have their covers taken off and the bearing surfaces 
examined. | 

It may seem that the above process is rather long and com- 
plicated ; it is, however, just the avoidance of careful 
inspection that breeds so many disasters to high-speed plaut. 
A driver who has his engine open before him dces not neglect 
to feel round the bearings at least twice an hour. Why, 
therefore, should it be expected that an enclosed engine 
should run at twice or four times the speed without adequate 
inspection. ? 


OIL FOR TRANSFORMERS, SWITCHES, &c. 
Bx E. KILBURN BCOTT, A. M. I. O. E., M. L. E. E. 


WHILST attending the Transmission of Power Section of 
the St. Louis Congress, the writer took the opportunity of 
inquiring how oil for transformers and oil switches, &., was 
treated. It will be remembered that the early experience with 
oil transformers in this country was not satisfactory, and 
possibly this, as well as the fact that we do not require trans- 
formers of very large size, are reasons why oil is so seldom 


The oil employed in America appears to be in all cases a 
special refined mineral oil free from water and acid. Rosin 
oil, which we have used in England, does not appear to be a 
familiar term to American engineers, at any rate, those the 
writer asked had never heurd of it. 

Presuming the oil to be neutral, water is, of course, the 
principal drawback, and not only must such oil be specially 
treated to thoroughly free it from water, but special care 
must also be taken. to see that water does not get in after- 
wards, Many failures have been traceable to water getting 
into the barrels during transport, and the only reliable way is 


to forward the oil in watertight drums, 


There are various methods of drying, but perhaps the 
best one is to place the oil in a large tank having a resist- 
ance coil suspended in the centre. After the current has 
heated up the oil, air is blown through it: from а motor- 
driven compressor, the air having been first thoroughly 
dried by passing it over chloride of lime. As the small 
bubbles pass upwards throngh the oil they take up any 
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moisture that may be present. In the case of a very large 
tank, it is as well to also agitate the oil mechanically, во as to 
eneure all of it coming into contact with air. 

After drying, a flashing test is made, and this, of couree, 
varies according to the voltage to be employed. It may be 
taken, however, that no oil is considered satisfactory which 
will not withstand at least 30,000 volts alternating between 
two flat surfaces 1} in. in diameter and } in. apart. 

After passing the test the sooner the oil is placed in the 
transformer case the better, and for this reason some power 
companies dry the oil themselves in the main station or sub- 
station as the case may be. 

After the oil is in position, trouble is not yet over, for 
water-cooling coils are necessary to keep the temperature of 
the oil below 100? C. Such coils are apt to give a good deal 
of trouble if the water contains any mineral matter, because 
sediment is deposited on the inside of the piping, and in 
rome cases has to be removed every day or alternate day. 
This may be effected by blowing air through the coils 
and £0 stirring up the deposit that it runs off with the water. 
Of course the piping must be arranged for the water to enter 
and leave at the lowest point, so that everything can be 
drained away. 

In case the water is very bad, an obvious way out of the 
difficulty is to circulate the oil instead. Thus a small centri- 
fugul pump could force the oil through coils immersed in run- 
ning water situated outeide the transformer case. As natural 
circulation would do much of the work, quite a small pump 
would suffice, indeed, one pump could serve several trans- 
formers. 

It is clear that every care must be taken to keep the 
temperature of the oil within limits, because if once the flash 
point is reached, tbe resulting fire would be disastrous. Ав 
a safeguard, many transformers are fitted with a thermostat 
adjurted to open a closed circuit alarm at 100? C. 

Whatever may be the final decision of engineers as to the 
use of oil in transformers, there seems to be no two opinions 
нв to its being a necessity for extra high tension switches. 
Practically every station which the members of the Institu- 
tion of Electrical Engineers saw in the States and Canada 
was equipped with such oil switches, and certainly the 
bricked-in switch chamber with keyboard pneumatic or 
electric control does teem to be the last word in high- 
tension switchboard design. 

Flare switches, ғо much used on the Continent, are dan- 
gerous by comparison, and have the objection of setting up 
a considerable increase of pressure on the system, Oil on the 
other band, ehute down the arc before the pressure has time to 
rise, 

Besides the danger of fire, there is just one other point 
which may give trouble in countries where cold is extreme ; 
it is that the oil may become thickened. As a cure for this 
the General Electric Со. recommend mixing tetra-chloride of 
carbon with the oil. | 


NEW ELECTRICAL PROJECTS FOR 
PARLIAMENT TO CONSIDER. 


BELOw we give a list of applications for electrical powers 
which, unless they fail to survive the preliminary stages, are 
to be considered during the next Parliamentary session. It 
ie, of course, impossible to give, in these columns, more tban 
the briefest outline of the powers sought ; those who require 
fuller details will be able to examine the same in the 
last few issues of the London Gazelle: 


Section I.—Electrie Lighting and Power Proposals. 


Andover Corporation.— Prov. order. 

Aylesbury Gas Light and Coke Co., Ltd.— Ze electric lighting. 

Barnet.— Electric ighting powers fur the North Metropolitan 
Electrical Power Distribution Co., Ltd. 

Barton-npon-Irwell.—Lancashire Electric Power Co.; prov. 


order. 

Bolton Corporation.—Further powers regarding electricity; 
agreements for carrying on other electrical undertakings and 
supplying electricity thereto; power to refuse to supply elec- 
tricaty to persons whose payments are in arrear, also to refuse 
supply, or continuance of same, to any person having a 
separate supply, unless such person sball have previously agreed 
to pay such minimum annual sum as may be agreed upon, and, 
НЕА agreement, as may be settled by arbitration.” 

Brentford.—Brentford Electric Supply Co., Ltd. Prov. order. 


Brentford.—Metropolitsn Electric Sapply Co, prov. order. 

Bristol Corporation.— Powers to construct sub-stations, transform. 
ing stations and other electrical worke under streets. 

Brockenhurst and Milton (Southampton).—Christy Bros., and 
Middleton, for prov. order. 

Burslem Corporation.—Electric lighting extensions to Urban 
District of Tanstall. 

Bury Rural District Council.—8upply electrical energy. 

central Electric Supply Со., Ltd.—Erection of generating 
station ia Marylebone; supply of electricity ian Hampstead, 

‘Marylebone, Paddington, Westminster, St. Pancras, Holborn, 
&.: removal of restrictions under 1899 Act. 

Charing Cross and Strand Electricity Supply Corporation.— 
Powers for supply of energy in bulk or fur power purposes in 
London, Essex aud Middlesex. 

Chelsea Electricity Supply Co.—Ertinstion of founders’ shares 
and allotment of ordinary in lien thereof; reduction of capital. 

City of London Electric Lighting Co.—Extension of powers to 
include supply of electricity in portions of counties of London 
and Kent (the added area consists of that portion of the County 
of Loudon south of a line drawn along the centre of the bed of 
the River Thames, and tbat portion of the county of Kent 
which is included within а stated boundary line, reaching to 
the left bank of the River Medway, the Isle of Grain, London 
Stone, to Hope Point, &c.) 

Clewer and Old Windsor.— Windsor Electrical Installation Co., 
Ltd. Prov. order. | 

Colne Corporation. — Supply of electricity in Trawden Urban Dis- 
trict а.а other places, for traction and other purposes; p 
of energy in bulk, &c. 

Conway Council.—Prov. order. 

County of London Electric Supply Co., Ltd.—Oompulsory pur- 
chase of lands for generating stations in Tottenham, ; 
Camberwell, Wandsworth, and Finsbury ; supply of electricity 
to undertakers in these and other districts. 

Croydon Rural District.—County of London Electric Supply Oo., 
Ltd.; repeal of Mitcham 1901 electric lighting order. 

Dorchester.—Prov. order to Dorchester and District Electric 
Supply Оо., Ltd. 

Dover Corporation.—Electricity supply in Hougbam, Poulton, 
River, Alkbam, and a number of other specified parishes. 

Durham Distriets.—County of Durham Electrical Power Dis- 
tribution Co., Ltd., to supply within the rural district of 
Durbam, and part of the rural district of Chester-le-Street. 

Ealing Corporation.—BSandry electric lighting powers, also supply 
ot energy to adjoining districts, and for traction purposes; 
restricting use of overhead wires ; supply of fittings. 

East bourne Corporation. —Extension powers for Willingdon. 

East London and Lower Thames Electric Power.—New 
company to supply un parts ot London and Kesex, and io West 
Ham. Мапу incidental provisions. 

Farnham and District Electric Supply Co., Ltd, —Electricity 
supply for Farnham. 

Golborne U.D.C.—Electricity supply. | 

Gosport and Alverstoke Electric Lighting Co.—Supply of 
electricity to Urbau District of Gosport aud Alverstoke. 

Gravesend Corporation.—Extension of supply area to iuclude 
Nortbtleet. Revocation of the Northfleet 1901 Order. 

Great Berkhampstead (Gas Light and Coke Co.—Power to 
supply electricity. 

Haydock U.D.C.—Electricity supply. i 

Hemsworth and District.—Prov. order for Hemsworth Elec- 
tricity Supply Co., ба. | 

Hessle U.D.C. —Prov. order. | 

Hessle Gas Light and Coke Co.—Electric lighting powers. 

Hipperholme U.D.C.—Electricity supply. 

Houghton-le-Spring and Distriet.— Transfer of electric lighting 
powers (1904) from Sunderland Electric Tramways, Ltd., to 
another company. 

Hythe Corporation.—Agreement with the Folkestone Electricity 
Supply Co., ae to supply of energy for pumping and other 
waterworks purposes; laying mains therefor, &c. 

Kingsbury U.D.C.—Prov. order. 

Little Hulton U.D.C.—Electricity supply. 

Litehfleld.—Foote & Milne, Ltd. Prov. order. 

Litherland U.D.C.—Prov. order. 

Little Lever U.D.C.—Prov. order. 


London.—Administrative County of London and District Electric 
Power Оо. Power to establish stations and supply electricity . 
in Middlesex, Burrey, Essex and Kent, and the Administrative 
County of London; numerous incidental provisions. 

Loughborough Corporation is bringing in & Bill for various 
purposes, including pow ers £o refuse to supply electrical energy 
and gas to persons ín certain cases." 

Lytham.—Foote & Milne, Ltd. Prov order. 

Ludlow. - Wm. Norton. Prov. order. | 

Marlborough Electric Supply Со., Ltd.—Electric lighting of 
Mariburongh Borough anu О сбад District. 

Maeclesfleld.—Foote & Milne, Ltd. Prov. order. 

Metropolitan Electric Supply Co., Ltd. (Various powers).— 

- Bupply:of energy ш bulk, and for motive power and heating 
within a very large area including Westminster, Marylebone, 
St. Pancras, Holborn, Hampstead, Paddington, Kensington, 
Hammersmith, Chelsea and Fulham in the County of London ; 
Ealing, Acton, Hanwell, and many other places in Middlesex ; re- 
peal, alteration and amendment of Acta relating to the company. 

Metropolitan Electric Supply Co., Ltd., (for Acton District).— 
Power to make agreements with Acton U.D.C. for supply of 
energy. | | 
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Morley Coi poration.—Extension of generating station; farther 
lightin : powers, including laying mains in streets not dedicated 
to public use, also regarding supply to premises. having 
separa'o supply, and to provide for consumere giving notice 
before removing. . 

North Metropolitan Electric Power Supply Co., Ltd.— 
Extension of area; agreements with companies and bodies as 
to mutual supply; supply to Alexandra Palace, and to rail- 
ways, tramways, &c. А 

Penmaenmawr U.D.C.— Prov. order. 

Portland U. D. C.- Prov. order. 

Rushdon, Higham Ferrers, Irthlingborough and Thrapston 
(Rural).—Etectricity supply powers to E. P. Harvey, of 
River anale House, Richmond. 

Shepton Mallet Gas Co.—Electrio liohting powers. 

Shropshire and Worcestershire Electric Power Co. —Provi- 
tions as to alteration and extension of area, and trans fer of 
and application for prov. orders; financial provisions. 

Southall — Norwood U.D.C.—Prov. order. 

Southall—Norwood.—Application by Metropolitan Electric 
Sapply Co. for electric lighting prov. order. 

Southend-on-Sea Corporation.—Eulargement cf electricity 
works; powers tu supply outside the borough aod to sell and 
hire motors, fittings, &:., and e xempt hired fittings from being 
taken in execution or bankruptcy proceedings; alteration of 
financial year; provisions to refuse supply if payments are in 

arrear, and to deal with consumera who have separate supply. 

South Wales Electrical Power Distribution Co.—Transfer to 
this company of the Carmarthenshire Electric Power Co.'s 
undertaking, extension of whose area of supply is applied for 
80 as бо include Llanelly; extension of time thereunder. 

Spalding U.D.C.—Prov. order. 

s. Albans and District Electrie Supply Co., Ltd. Power to 
supply rural district. 

Stratford-upon-Avon Corporation. —Amendment of 1901 prov. 
order; tension of time and transfer powers. 

Surbiton U.D.C.—Prov. order. 

Tewkesbury Corporation.—Electricity supply. 

Tewkesbury.—Fourd Ely, prov. order. 

Tottington.—Application for prov. order by Lancashire Electric 
rower Uo. 

Wanstead.— Empire Electric Light and Power Co., Ltd. Prov. 
order. 

Ware.—North Metropolitan Electrical Power Distribution Co. for 
prov. order; also repeal of the 1901 Lighting Order. 

Weybridge and Walton-on-Thames.—Urban Electric Supply 

td Я 


Qo., Ltd. 

Whitwood U.D.C.—Electrie lighting powers. 

Whitby U. D. C.— Hiring and dealing in electric motors, apparatus 
anu fittings, which shall be exempt from distress or seizure 
under process of law. 

Whitworth U.D.C.—Electric lighting order. 


Wimborne and District.—Bournemouth and Poole Electricity 


Supply Oo., Lied., seeke powers to supply electricity. 

Woking Electric Supply Co., Ltd.—8upply powers for Chertsey, 
By fle- t, Pyrford, Onobham and Bisley. | 

Woolwich Council.—Prov. order; amendment of existing orders. 
Incidental powers. 

Woolwich Borough Council. — Agreements with other local 
authorities as vo supply of electricity in bulk or otherwise. 
Powers to modify obligations of the Corporation respecting 
consumers who bave separate supply. 


Section II. — Tramway and Light Railway Powers. 


Accrington Corporation. —Tramway powers. 

Aberdare U.D.C.—Tramways, electricity works, and refuse 
descructor. . 

Aberavon.—Application by a company for powers to construct 
tramways in Aberavon and Margam. 

Bath Electric Tramways, Ltd. —Light railwavs extensions. 

Bideford, Clovelly, and Hartland Light Railways.—(Western 
Coanties Light Railways Co., Leid.). 

ишаа Corporation.—New tramways in King’s Norton and 

a'diey. 

Blaekpool Corporation.—New electric sections; amendment of 
various lighting aud tramway Acts, and other powers. 

Blackpool, St. Annes and Lytham Tramways Co.—Powers 
fo run over aud use oompuisorily certain tramways of tha 
Bla ch pool Corp ration. 

Blyton and Frodingham Light Railway (15 miles) —Applica- 
tion by Lindsey Light Raliway Syndicate for an order. 

Bradford Corporation. — Tramway vowers for Hipperholme. 

Buenos Ayres Grand National Tramways Co., Ltd.—Amal- 

, , gamation with another company and various financial pro- 

visions. "E 

Bury Corporation.—Powers to construct, &, electric tramways; 
alteration. of Ramsbottom and Radcliffe U.D.C.’s tramway 
powers 

Colchester Corporation.—Tramway extension. 

Croydon Corporation.—New tramways in the county borough and 
in Penge; supply of electricity in bulk to outeine boroughs or 
companies; taking over prov. ordets from outside authorities. 

Coventry Electric Tramways Co.—Extension of period under 
1903 Act, reconstruction of some existing lines, &c. 

East Sussex Light Railway.— Extension of time. 

Gerton U.D.C. —Tramway powers. 

Gosport and Fareham.—Portsmouth Street Tramways Co, 

^. additional lines; extension of time; abandonment of part, &c. 


Hastings Tramways Co.—Construction ‘of tramways in Bexhill ; 
provision as to purchase; extension of time and removal of 
restrictions. : 

Halifax Corporation.—Construction of tramways in the West 
Riding; "exemption of Corporation from payment of local 
rates in respect of tramways outsids the borough.” 

Keighley Corporation.—Traraways as specified. 

King’s Norton and Northfleld.—Tramway powers. 

Knutsford and Warrington Light Railways.—Application by 
the Chesbire Light Rall ways, Ltd., for an order. 

Leeds Corporation.—New tramways in Armley and Bramley. 

Liverpool Corporation. —New tramways. 

Liverpool Corporation. —Further tramway powers. | 

London County Council.—New tramways in the cities of London, 
Westminster, апа in Lambeth, Southwark, Lewisham and 
Camberwell; abandonment of part of authorised tramway and 
subway; extension of time for authorised lines, &c. 

London Southern Tramways Co.—Powers to work electric 
generating stations; land purcoase ; postponement of purchase 
by L C.C. 

London United Tramways (1901), Ltd. —Amendment of 1901 
and 1902 Acta, including extension of time thereunder. 

Luton Corporation. —Electric tramway powers. ] 

Maidstoue Corporation. —Licht railways (extensions). 

Mansfield and District Light Railways Co. is seeking powers 
for extensions of autnurised rauways iu the Oounty of 
Nottingham. : 

Metropolitan Electric Tramways, Ltd.—Street widenings, 
laud purchase, agreements witao companies as to supply of 
electricity; postponement of purchase hy local authorities. 

Mexborough and Swinton Tramways Co.—Extension of time 
under 1902 Tramways Order and under Rawmarsh and Swinton 
Electric Lighting Order; amendment of Acte. 

Newark and District Light Railways.—New company. Pro- 
vieional order for electric lines, agreements for supplying elec- 
tricity to other companies, &с. 

Nottingham Corporation.—New electric tramways, and other 
various powers, including declining to supply electricity to any 
person in arrears. 

Oldham and Saddleworth District Tramways Co. — New 
tramroad in Mossley and Springhead, and power to Staly- 
bridge, Hyde, Moseley, &., Tramways and Electricity Board 
to construct same. Extension of time under certain Tramway 
Acts ; 

Portmadoc, Beddgelert and South Snowden Railway Co.— 
Light eiectric railways. 

Padsey Corporation.—Electric tramways. 

Rhondda U.D.C. —Tramways extension, &c. 

Nouthampton Corporation.—Tramways extensions. 

Southend and Colchester Light Railways Co., Ltd.—Light 
rai ways scheme. 

South Lancashire Tramways Co.—Extension of time, abandon- 
ment of certain lines, re-arrangement of capital; transfer to 
this company of the Lancashire Light Railway Co., Ltd., and 
the generating station and other assets of the South Lancashire 
Electric Traction and Power Co., Ltd., also agreements with 
liquid^tors of the latter company. 

Swansea Corporation.—Acquisition of the tramways undertaking 
of the Swansea Improvements and Tramways Co. 

Tyneside Tramways and Tramroads Co., Ltd.—Power to issue 

reference capital. 


‘Wellingborough апі District Tramroads and Electricity 


Supply.—xtension of time powers for some, and abandon- 
meut of other lines; agreement with authorities in the 
counties of Northampton, Bedford and Huntingdon for elec- 
tricity supply. 

West Cumberland Electric Tramways Co. is applying for 
extension of time for commencing construction of its authorised 
tramways, ameadment of Acts and various other powers. 

Wigan Corporation.—New tramways in Wigan, Upholland, 
Orrell and Aspull ; supply of el city outside borough ; trans- 
fer to Corporation of certain tramways or powers under South 
Lancashire Tramways Acts of 1900 to 1903 (the tramways of 
toe Urban Districts of Haydock, Ashton-in-Makerfield, Аа, 
„ Hindley, Atherton, and Golborne are men- 

oned. 


Section III.— Electric Railway Schemes. 


Baker Street and Waterloo Railway (o.—New subways, 
abandunment of authorised ditto, land, extension of -time and 
other powers. 

Central London Railway.—(New lines)—Shepherd's Bush, Ux- 
bridge Road, L:adenbail Street, E. O., Old Broad Street; also 
various subwaya . 

Charing Cross, Euston and Hampstead Railway.—Various 
powers as to lanus, arrangements with other companies, appli- 
cation of capital, amendment of Acta, &c. 

Cork Grand Junction Railways.—New company to construct 
electric lines, obtaining electricity from Cork Electric Tram- 
ways Co., Ltd. | 

Edgware and Hampstead Railway Co.—Deviation, abandon- 
ment of portiou, extension of ите, agreements with other 
railways aod the Underground Electric Railways Oo. of 
London; payment of interest during construction, &. 

Great Northern, Piccadilly and Brompton Railway (No. 1). 
—New lines, extension from Kingsway to Waterloo, abandou- 
meat of parts, Тапа and other powers, including agreements as 
to electricity supply with Metropolitan District and Under- 
ground Electric Railways Оо., of London. 
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Great Northern, Piceadilly and Brompton Railway (No. 2). 
—New lines Shepherd's Bush Common; agreements with 

. . овет railway companies as to same, &o. | 

Hammersmith, City and North-East London Railway Co.— 
Electric railways from Hammersmith to Palmer's Green and 
Walthametew. 

Metropolitan District Railway Co.—Financial powers. 

Metropolitan Railway.— Transfer of Harrow and Uxbridge 
Railway Co. to this company ; capital powers. 

North-East London Railway Co.—Electric railways from Bast- 
cheap to Shoreditch, Waltham Cross. Cheshunt, Low Leyton, 


&с.; generating stations; agreements with Metropolitan and 


District Railways, Underground Electric .Railways Co. of 
London, Ltd., City and South London, Central London and 
other companies. 

Whitechapel and Bow Railway Co.—Powors as to sgreements 
with the District Railwav Co. and the Underground Electric 
Railways Оо. of London, Ltd, as to obtaining supply of elec- 

co tricity for working the Whitechapel and the London, Tilbury 
ar C and Southend Railways, 


Section IV.— Miscellaneous. 


London County Council (General Powers).—Supply of electric 

t. fittipes by Councils of metropolitan borougbs. 

Metropolitan Pneumatic Despatch Co. — Establishment of 

bz pnesmatio transport; construction of tubes, cables, and works; 
со generation and application of electric power; powers to trans- 

mit narce!« within snd beyond London. 

University College, London.—Transfer of to University of 

London. 

Weaver Navigation. Alteration of lifts at Anderton, and electrical 
о, working of tame. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 829, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


= 94,599. “Improvements in guards or shielda applicable for electric incan- 
descent lamps.“ J.Dxvirr and C. Masxrey. November 14th. 


94,605. ‘ Improvements in or relating to watimeters." W. E. BUMPWER. 
November lith. 
94,618. “ X-ray obstructing material." W. М. Martin. November 14th. 
24,620, ‘* Electric clocks and the like," I. Н. Parsoxs and A. E. J. BALL. 
November 14th. | 
34,627. “Improvements in subscriber's call signalling devices for telephone 
exchange systems.” J.Macrxx. November lith. 
124,682. “ Improvements in eleotrioally-operated switches." A. Ескатк‹ and 
. Рлвкев. November 14th. . 
«54,660. * Improvements in gas and electrico lamps or fittings." G. A. WALKER. 
November 14th. 


24,668. Improvements in electrical valve controlling systems.” I. С. 
WaTEBMAN. November 14th. (Complete.) 

24,675. °‘ Improvements in electric brakes for trams and other vehicles." 
К. B. Ransrorp. (The American Electric Brake Co., United States.) Novem- 
ber 14th. (Complete.) 


. 94,6082. ''Improvements in means for ascertaining the power factor in alter- 
nating current systems." А. GRAMMONT. November 14th. (Date applied for 
under Patents Act, 1901, November 24th, 1908, being date of application in 
France.) (Complete.) 

24,698. “Improvements in electric switches.“ THE BritisH Тномвом- 
роон Co. Ltp.- (The General Electric Co., United States.) Novem- 

г lith. à 

794,009. “ n in eleotrio motor control and spparatus therefor.” 
Tue Brien THomson-Hovustox Co., LTD. (The General Eiectrie Co., United 
States.) November 141. 

94,160. “Improvements in systems of electrio motor control and іп а tus 
therefor.” TRE British THomson-Hovston Co., Lrp. (The General Electric 
Co , United’ Btates.) November 14th. 

94,101. "Improvements in eleotrio motor control and in apparatus therefor.” 
Тнк Bnrrien Тномвои-Носвтом Co., Lro. (The General Electric Co., United 
States.) November 14th. ; 


94 708. ‘*Improvements in the control of electrically-propelled vehicles.’ 
С. W. G. LITTLE. November 16th. : 

24,710. Improvements in or connected with coin-freed games of skill and 
apparatus for administrating electric current." J. H. Giss. November löth. 

94,715. “Improvements in incandescent gas and electric globe lamps." 
J. W. Lea ind J. Н. Perrins. November 15{һ, (Complete.) 

24,129. “Improvements in electric tramcars ard the like, and in lifeguards 
or obstruction removers for use therewith.” W. WnuiTTAKER. November 16th. 
(Com plete.) 

94,182. ''Improvements relating to inverted incandescent gas lamps." 
M. Har. November 15th. 

94,769. “Improvements in or connected with electrical commutators.” 
NaLr ER Bros. & Тномркох, LTD., Е. H. NA DER and О. Cox. November 15th. 

24,770. “Improvements ín electric signalling devices for elevators or the 
like." O. IugAT. (F. 8. Payne, United States.) November 15th. (Complete.) 

24,88. “Improvements in electric aro lamps.“ W. R. Watney. (Date 
appiied for under Patents Aot, 1901, November 16th, 1908, being date of applica- 
tion in United States.) November 15th. (Complete.) 


24,828. ‘‘Improvements in apparatus for raising and lowering electric aro 
lamps.“ W. F. Mason. November 16th. 

24,681. “Improvements in apparatus for actuating the points in electrio 
tramway systems.“ E. RoTHWELL. November 16th. 

24,850. “Improvements in instruments for detecting and measuring alter - 
nating electric currents," J. A. FLEMING. November 16th. 
1 " Improvements in electricity meters." C. A. A. Cairo. November 

th. 


24,878. "Improvements in or connected with regulating arc lampe." J. 
Brockie. November 16th. 

24,874. ‘Improvements in and relating to alternating current electric gene- 
rators,”” Tur British Тномвок-Носвток Co., Lro. (The General Electric Co. 
United States.) Novemberiléth, 


24,875. “Improvements in controlling apparatus for electric motors.” Тик 
BnitisH Тномвон-Ноовтон Co., Lrp. (The General Electric Co., United States.) 
November 16th. 

94,876. “Improvements in and relating to electro-magnetic speed 
and reversing devices.” Tre BRITISH Томон. Ноботоя Co., Tap. h 
General Electrio Co., United States.) November 16th, І 

24,900. "Improvements in electrical breaks or interrupters, and means f 
operating tbe same.“ A. L. Davis. November 16th. ~ м 2 aw fae " 

24,915. ‘Improvements іп or relating to methods of insulating coils and the 
like, espeoial) верске to the oonstruction of bigh-tension electrical 
machinery.” J. B. HiGHFIELD. November 16th. 

5 ein Improvements um the manuscsore ot геш wires for inoan- 
esoent electric lamps ог other vesse ng leading-in wires with 
joints." A. C. Hype. November 17th. = $ канн! 

24,9 TJ. Switches for electric railways and tramways." A. Марена, 
November 17th. 

24.961. “А new or improved medical electric and magnetic lianoe.“ T, 
Соокк and J. R. Соокк. November 17th. (Complete.) Р 

44, 955. Improved ironing machine with eleotricsl)y-controlled ”" 
A. E. HackiNo and J. Pycrorr. November 17th. d ea 

25.010. Improved process for producing nitric acid by aid of electricity.“ 
WERTDEUTSCHE THOMASPHUSPHAT-WERKE GESELLSNAFT MIT BESCHRANKTER 
Harruxc. (Date applied for under Patents Асі, 1901, October 19th, 1904, 
date of application in Germany.) November 17th. (Complete). 

25.026. “Improvements in and relating to electric switch operating 
mechanism." THE British THowsoN-Housrow Co, Lro. (The General 
Electric Co., United States.) November 174Ь, 

25,037. “Improvements in and relating to electric switch operat 
mechanism." Tus Britise Тномаом-Носвтои Co., Lr. 

Electric Co., United States.) November 17th. ' 9 ard 

25,029. ‘‘Improvementa in potentiometer apparatus for localising th 
of faults in electric wires and cables." T. Моовк. November 18th. кена 

25,041. Improvement in trolley-heads in connection with electrical trem. 
ways on the overhead wire system.” W.Knezn. November 18th. 

25,072. “Improvements in terminals for use in electric main and other 
switches.” J. R. Craic, Jun. November 18th. | 

25,078. ‘Improvements in electric ignition devices.” E. Алох Crating м 
the Continental Hardware and Cycle Co). (L. Boulez, Franoe.) Novem 
18th. (Complete.) 

25,095. Improvements in electrio accumulators.” E. W. 
November 18th. (Complete.) | 8 

25,105. Improved device for distinguishing between the poles of an electric 
circuit.” Н. G. Presten. November 18th. (Complete.) m T 

25,106. Improved apparatus for regulating the current through an eleotrio 
lighting circuit." H. G. Presten. Novemberi8th. (Complete.) 

25.119. ''Improvements relsting to electric light systema,” H. H. La 
(C. A. Gould, United States.) November 18th. ( plete.) T 

25114. ‘Improvements in electric acoumulators.“ J. M. ри LA Choix and 
H. F. JoeL. November 18th. (Complete.) 

25,128. ** An improved fireproof, acid-proof and electrically insulating ma 
rial.“ U. Maca. November isch. ( Complete.) 4 бете ud 

95,199. “Improvements in electrio braking ap tus.“ W. P. Tuompreon 
(L. Staam & E. D. Lewis, United States). Novem l8th. (Complete.) 

25,171. Improvements in electric light baths and the like radiant thera- 
peutic appliances.” J.Scorr. November Igth. 

25,1172. “Improvementain dynamo-electric machinery.“ B. T. WEBeTER. 
November 19th. E 

25,175. **Improved electrical apparatus for the speed of motor-cars 
or other vehicles over measured distances.” G., HiccinsorHam. November 

25,1181. An improvement in and relating to electric lamps.“ С. P. J. Frrz- 
simon. November 19th. 

95,189. “An improved composition for electrical conduits.” R. STARKE. 
November 19th. 

95,194. “ Application of a coherer to any electr'o transmission by means of 
conductors for any distance for telegraphic, telephonic signalling bell or other 
systems." G. Macini. November 19th. | 

25,196. ‘‘ Improvements in means for improving the power factor of alter. 
nating current circuits.” THE Barma Тномвои-Носвтои Oo., Lro. (The 
General Electric Co., United States.) November 19th. 

25, 218. An enclosed eleotro-magnet*." D. PeszaxT. (Date pled fer 
under Patents Act, 1901, March 19th, 1904, being date of application In Switzer, 
land) November 19th. (Complete,) 

25.219. Improvements in protective systems for electric distribution linea,” 
L. WiLsoN. (Date applied for under Patents Aot, 1901, November 20th, 1988, 
being date of appli in United States.) November 19th. (Complete.) 

25.220. ‘ Improvements in protective systems for eleotrio distribution lines.” 
L. WiLsow. (Date for under Patents Aot, 1901, November 20th, 
being date of appli in United States.) November 19th. (Complete.) 

24,744. Electrical time-keeper and alarm clock.” Н. Е, Всимірт. 
November 158. 


=== 
PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messra. W. Р 
Thompson & Co.,822, High Holborn, W.O., and at Liverpool, price, gat 
free, 9d. (in stamps). 


Dynamo-ELectrkic MacHinEs. E. A. Carolan. (The General Electric Co., 
United States.) 22,912. October 22nd. 

WELDING BY ELECTRICITY AND APPARATUS THYEBEFOR. J. Harmatta. 99,91. 
October 28rd. 

PROTECTING DEVICES FoR PARALLEL FEEDERS USED IN THE DISTRIBUTION OF 
ELECTRICAL ENERGY. L. Wilson. 98,178. October 26th. 

DNAMO-ELECTRIC GENERATORS AND Motors. A. D. Jones and the Jandus Ато 
Lemp and Electric Co., Ltd. 28,192. October 27th. 

SPARKING PLUGS AND THE LIKE FOR ELECTRIC І0хгпох. F. Н. de Veulle. 
29,8659. October 28th. 

ки Resistaxce Boxes. А. Н. Adams and A. Н. Curiis. 29,540. Ootober 


Teton MovuTHPizce on RECEIVER. A. В. Cruickshank. 98,546. October 

th. 

Клініко ABD LowERING ELECTRIC Авс Lamps. W. A. Brown. 28,686. Octobe 
31st. 

METHOD or AND MEANS FOR STARTING AND BnaxiNG Ец отто Morons. 
Siemens Bros. & Co. 98,664. October 818+. 

Galvanic BatTeriEs. The Halsey Electric Generator Co., Ltd. (The Halsey 
Electric Generator Co., United States.) 28,767. November 2nd. 

ELECTRIC Свлхев. Stothert & Pitt, Ltd., and W. Pitt. 98,851. November 8rd. 

ELECTRIC Loo RECORDING AND LIKE APPARATUS. Н. von Kohler. 23,862. 
November &rd. 

ELECTRIC DISTRIBUTION System. J. H. Hallberg. 28,968. November 8rd. 

REGULATING MEANS FOR MERCURY VAPOUR OR LIKE ELECTRIC Lamrs. H. C. 
Levis. 24,142. November 6th. 

ELECTRIC BwiTcH WITH INDICATOR. The British Thomson-Houston Co., Lid. 
(The General Electric Co., United States.) _ 94,988. November 9th. 
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ELECTRICITY IN WORKSHOPS- AND] 
FACTORIES. 


THE proposal of the Home Office to enforce certain regu- 
lations next year “ іп respect of the distribution and use of 
electricity where the normal pressure is greater than 250 
volts and less than 650 between any two conductors,” has 
caused quite a flatter among manufacturers and contractors 
who look upon the proposals as another example of that 
grandmotherly legislation which, it is contended, has retarded 
electrical progress in the past, There is, however, a marked 
difference between restrictions imposed аз a result of ex- 
perience and those based upon a theory of danger un:up- 
ported by fact. 

It cannot be said that the use of electricity in factories, 
either for lighting or power purposes, has been greatly 
hampered by Government restrictions. True, the Board of 
Trade some years ago issued regalations to be observed 
in motor installations on supply circuits having a pressure 
exceeding 250 volts, but as the authority of the Board 
of Trade docs not extend beyond the supply company’s 
terminals, these regulations have been more honoured in 
the breach than in the observance. The result has been, 


іо the words of the Home Ofise Circular, “ serious, and 


sometimes fatal accidents to persons employed in places under 
the Factory Act." How many have been the fatal ac.idents 
resulting from the use of electricity is, perhaps, not appre- 
ciated by electrical contractors at whose doors much of 
the responsibility lies ; but the list of inquests attended by 
the electrical inspector to th» Home Office is enough to 
convince anyone that the existing regulations, whetler good 
or bad, have not had the effect intend :1. 

The Board of Trade regulations, already referred to, apply 
only to installations fed from public: supply systems, and not 
to thore in which electricity is generated on the premises. 
“ The danger,” to quote the Home Office Circular, “ in 
both cases are the same.” The dangers resulting from à 
shock are certainly the gam», but it would be ‘scarcely t: пе 
to say that the risk of shock is the same in an isolated 
iastallstion as іп one fed from public maias. In the one 
case, 80 long us the insulation between earth and the con- 
ducting portions ef the installation remains pei fect, no serious 
shock can be received by touching a single live con- 
In Ње other сазе, an earth on any installation 
fed from the sime network makes it immediately possible 
for a shock to be received on any other installation. The 
earthing of the mid lle-wire on thrce-wire installations, in 
which the voltage across the cuters exceeds 250 volts, limits 
the shocking” voltage to half the outer“ pressure, ut 
to earth the negative of a two-wire 500-volt system is, 
perhaps, a doub-ful practice from the point of view of 
immunity f. om sLock, although it may be defended on other 
grounds. 
| Whilst one can understand manufacturers and contractors 


eA SE ———.— — a 


980 


THE ELECTRICAL REVIEW. [vol.55. No.1,411, DEOENBER 9, 1904 


aa I 'ÉÁÉ DOO —— D-————— EN 


viewing with some alarm the enforcing of rules which may 
make alterations in their standard practice, and, perhaps, 
add to the cost of installations, the loss of work occasioned, 
if any, will be infinitesimal compared with the possible harm 
resulting from a fear on the part of the public that electricity 
is dangeroue, a fear arising from accidents dua to bad work. 
Rules which are aimed at the elimination of bad work 
should, if properly enforced, be welcomed by all who have 
the best intereste of the industry at heart, and it is to be 
hoped that the proposed Home Office regulitions may be 
finally so framed as to effect this desirable end. In their 
present form they have been subjected to a certain amount 
of criticism, and the Electrical Section of the London 
Chamber of Commerce have drafted certain modifications 
which they wish the Home Office to adopt. 

In another part of this issue we print an article from 
the pen of Mr. Frank Broadbent, in which the proposed 
rules are considered in detail. 

In his paper on * Notes on Wiring Rules,” read before 
the Newcastle Section of the Institution, Mr. Broadbent 
wrote from the point of view of the manufacturer and con- 
tractor; his present views as а consulting engineer should 
be none the less interesting. Quoting from the paper referred 
te, the author said “ the great need that cxists is for one 
definite and comprehensive set of rules—rules which shall be 


self-luminous, needing no interpreter, ru'es thut the wayfaring 


man, though a jerry wireman, can underst n1 and work to, 
and rules, therefore, that may be enforced.” 


From his comments on the proposed regulations, we gather - 


that the writer of the above definition considers them to be a 
etep—but only a step—in the right direction. 


THE саке of Estler Bios. ve. J. Tylor, 
Ltd., which is reported elsewhere іш this 
issue, involved the discussion cf а 
question which is of considerable interest to the electrical 


Rights of Property 
in Designs and 
Plans. 


world. It appears that tbe plaintiff firm had employed Ше. 


defendants to manufacture certain castings, fittings, and 
electrical appliances from designs, consisting of drawings, 
tracinge, photographs, patterns and samples tupplied by the 
plaintiffs. No complaint was made of the way in which 
the work was done, but it transpired that the defendants 
made пке of the designs, &c., iu order to manufacture similar 
articles on their own behalf. The plaintiffs brought an 
action in the Chancery Division to restrain them from во 
doing. The defendants at first contested the matter, 
alleging (1) that there was a custom of the trade which 
protected them ; (2) that many of the articles in question 
were of common make in the trade, and that they 
were, therefore, entitled to manufacture them. Acting, as 
we tbink, very properly, they finally consented to an in- 
Junction without calling upon the learned judge to decide 
the question. Whatever may be the terms of the agreement 
between the parties, it seems to be elementary justice that 
when a dealer employs a manufacturer to carry desigas into 
execution, that manufacturer ought not to ke allowed to 
make surreptitious use of the designs for his own purposes. 
The property in and the right to make use of the plans is in 
their owner. Anyone wbo makes nefarious use of them can 
only do so at bis peril. While upon this question, we may 
refer to another problem which sometimes arises with regard 
to plans. 

Suppose an engineer is employed to design a motor- 
generator or other electrical machine. Assume that he 
carries out orders, and that the machine is made in accord- 
ance with the plans by the manufacturer who employed him. 
Hus the engineer any right to retain the plans as his own ? 
This question has not been expressly decided in relation to 
engincers, and can only be answered by reference to certain 
disputes which have arisea between architects and 
building owners. In a case which was heard many 
years ago, an architect made a claim for tbe plaus 
of a house which had been built for the defendant; 
the architect sought to show that there was a custom of the 
building trade to the cffect that plans rcm ined the property 


of the architect. This argument was not allowed to prevail, 
the Couri going s> far as to say that even if the alleged 
custom were proved, it was so unreasonable that no effect 
could ba given to it. This decision was followed only a few 
weeks since by the Lord Chief Justice. It is apprehended 
that the principle which underlies it would be followed in 
the case of an engineer laying claim to plans for machinery ; 
and that in the case of the motor-generator above referred to 
the manufacturer would be entitled to dem ind the surrender 
of the plans. From these plans he could make any number 
of motor-generators if he were so inclined, as they would be 
his to do what he liked with. 


COMPARATIVE DESIGNS 
DYNAMO. 


FOR A 10-KW. 


Bv J. W. BURLEIGH. 


WHEN designing almost any kind of machinery, present-day 
competiticn renders it highly imperative to cut down the 
cost of manufacturing to the smallest poseible amount. 
Espccially is this so in the case of dynamos and motors, and 
to compete with current prices, and still produce a high-class 
machine, is a most difficult matter. "The designer is usually 
confronted with points of a very conflicting nature, and at 
every turn comes the question whether, or not, in a certain 
design, a little more material would save in labour, or vice 
versd. In small machines especially is this the case, and 
with the variety of magnet system shapes one has to choose 
from, it is by no means an easy matter to select that design 
which shall be the most economical in construction. 

Having occasion recently to make comparative designs for 
а 10-км. dynamo, I have gone into the merits of several 
types, a short description of which I purpose giving in this 
article, It must be understocd, however, that I do not claim 
the data given to be of а very high degree of accuracy, but 
I believe they are worked out quite carefully enongh for the 
purpose of ‘comparison. 


Design A represents what is known es the Manchester 

ty pe. 

„ В, the ordinary horse-shoe tyje, with bed-plate 

combined. 

„ O, ordinary four- pole type. 

„ P, a type more or less the wiiter's. 

„ E, the patented form of the Zone Dynamo Co., 
lately described ia the REVIEW. 


The desired output was 110 volts 90 amperes at 1,000 


revs. The following data apply to the designs illus- 
trated :— | 

— — , — — — — 

B. 0 | D | & 

Diameter of armature... | 10 ia. 10 in. | 10 in. JO in. 10 in. 
Length of arm ture 64 in. 64 in. 6} in 64 in. | 6} ia. 
No. of slots mo 60 60 61 60 60 
Conductors per slot 4 4 4 4 4 
Total No. of conaucto:s 240 240 244 240 240 
Area of arm js 31:8 313 157& 2  3L3 313 
Area of magnets fe: 20°8 38:3 187 39:67 | 343 
Area of yoke ... s 21 383 185 36 32 5 
Ampere turns per pol 2,760 | 2,760 | 1,400 2,760 2, 760 


Material in magnet system. Cast-steel in each design. 
Cost IN SBILLINGS оғ Млаявт SYSTEM AND FiRLD СОРРЕВ. 


A. B. C. | р. Е. 
Cost of steel у 74 854 656 9b 548 
Cost of copper 52:6 416 59 41:6 33 3 
Total 126 6 127 1246 | 1366 881 


1 
[ 


It will be seen that the armature is the same for each 
design with the exception of the four-pole machine, in which 
case it was necessary to introduce an extra slot to render it 
guitable for & series-wound armature. 

The embedded length per turn for the two-pole machines 
is 11:25 in., and th» free length 38:25. Turns per section = 2 ; 
diameter of commutator, 6 in.; width of brush, 1 in.; 
threesections would beshort-circaited, therefore theinductance 
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"Юввон A. 


DEkSsION C. 


DsIGN D. 
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af the coils undergoing commutation would 
hz “0000876 hy.: frequency of commntation 
= 210; current per conductor = 46 am- 
peres; reactanc® vo'ts = 0000376 x 2 т 
x 210 x 46 = 2°28 volts. 

In choosing a type for small sizes, it is 
of the greatest importance that the design 
of magnet system should adapt itself for 
either an open, semi-enclosed, or fully enclosed 
machine. Derign A lends itself very well 
for an open type dynamo or motor, but їз 
not at all suitable for an enclosed type. This 
remark also applies to design B. From the 
table of cost of material, it will be seen that 
they are practically equal. The total cost, 
however, would be in favour of B, owing to 
the entire absence of jointe, whilst from a 
commutating standpoint, A would have the 
advantage owing to a more even field in gap. 
Designs C, D and E are all adaptable for 
open or abeolutely enclosed machines; there- 
fore, it would be advisable to select one of 
these types in preference to the two foregoing. 
The four-pole shape would work ont com- 
paratively expensive in labour cost, although 
it costs less for material than design D. The 
total cost, however, would compare very 
favourably, and it is quite likely, when every- 
thing is considered, that it would be cheaper 
than the four-pole. Design D, too, presenta 
а very pleasing appearance, which is also a 
point to be considered 

Design E (see page 932) represente a novel 
and very inexpensive type of field magnet. 
and is far in advance of the other types I 
have taken for comparison. It makes an 
extremely compact machine, and, owing to 
the very little machining required, and the 
fact that it requires much less material, it is 
doubtless the cheapest construction in the 
market. It has excellent commutating pro- 
perties, due chiefly, I presume, to the position 
occupied by the exciting coil. I recently 
tested several machines of this буре, 
built by Messrs. Newtons, Ltd., of Taunton, 
and found they were capable of standing con- 
siderable overloads with an entire absence of 
sparking. In these machines the magnet 
frame was entirely of cast-iror, and I under- 
stand that Messrs. Newton build machines 
up to 200 HP., using cast-iron magnets 
throughont, and yet, owing to the great 

saving of material, the weigbt compares very 
well with those of other makers using cast- 
steel magnets. I am particularly interested 
in this type of dynamo, as by its improved 
commutating properties, I believe ita advent 
means another ** chip " off the carbon brusb, 
of the abandonment of which I feel sure, as I 
explained in an article in the Review dated 


Jure 10th, 1904. 


Comparisons similar to those I have taken, 
present, an interesting study to the design- 
ing engineer, and although it takes consider- 
able time to make a set of preliminary 
designs as embodied in this article, I am 
convinced one is amply repaid by the results 
so obtained. 


Electric Traction and Snow.— It is 
interesting to mention that throughout the recent 
heavy fall of snow, the electrified train service 
on the Noth - Eastern Railway Co.’s suburban 
lines at Newcastle was maintained in fall opera- 
tion without any interruption or the slightest 
difficulty of any kird, although on many of the 
steam lines considerable delay was occasiored. 
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CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. | 


The Cult of the Marine Engineer. 


What is the object of this baby discussion between marine 
and land infants? There is a certain class of man who has 
served his five years or so in the engine and boiler shops, 
been through such technical colleges as Finsbury, Faraday 
House, &c., and has then started in the central station right 
at the bottom of the s/aff ladder. This man is called а 
central station engineer, and, if he does his work, will go 


1 
i m=- r 
| 
E g 


l 
1 
| 
і 


——— - meje - - - — 


i 
| 
! m — — — 
i E Y 
і "Ml О ! 
! Р O: | ' 
! * ? o l 
| / d * А | 
| ! 
IE. . Jj- ГА — 
үү : | Ж 
\ : N o сж" 
\ a 
Ы VAS | 
cy е | ! 
ЩА ai 


i) 
—-9'— » 


(<— 9'— 


COMPARATIVE DESIGNS FOR A 10-Kw. DyNAMO.—DESIGN Е. (See“ p. 931.) 


right to the top. The usual (I do not say only) position of 
the marine engineer in a central station is thut of fitter or 
foreman fitter, and he gets from 358. to 608. per week. Не 
is, as a rule, a first-class fitter, and a good man with engines 
and boilers in every way. In this station we employ a fitter 
of middle age, who not only has a chief certificate, but who 
has sailed many years as chief; he earns 408. a week. Our 
shift engineers, on the other hand (all young), get from 30s. 
to 883. Nevertheless, as members of the staff, they 
are over the fitter, aud justly so. They have all served 
in the shops, can indicate and work out cards, set valves, 
test coal and flue gases, control steam tests, &c. They 
can algo use a file, &c., and machine tools, fit bearings, and, 
in short, take the fitter’s place. In addition to this, they 
have served their year or so in electrical shops, and have 
been students of well-known training colleges. All round 
central-station engineers are worth (in a station) 20 men with 
chief’s certificates, for they can (in the ab:ence of the mains 
super.) look after and find faults on the mains, test meters, 
make ont cost sheets, estimate, &c. "They will all make 
good chief assistants and chiefs in due course. Now, what 
would our marine engineer do— 

1. In the test room, with meters, lamps, arc lamps, poten- 
tiometers, post office boxes, photometers, &c. ? 

2. With а bad fault on the mains (somewhere) on a pitch 
dark night ? 

3. When testing our dynamos and alternators ? 

4. On the switchboard evening run, and especially during 
& complicated electrical breakdown inside or outside the 
station ? 

What would a bull do in a china shop? Our marine 
eogineer—excellent fellow though he be—has lots to learn 
before he can compete with men like the shift engineer in 
this station, and if he comes into the station to learn, it is 
against the interest of the station, to say the least of it. It 
may be asked why the marine engineer (as fitter) earns more 
than the young central station engineers, who are both 
mechanical and electrical. It is simply because they are young 
and not long ont of their time. The fitter bas reached his 
climax in nearly every case and is not a youth. The switch- 
board men and charge eaginers are embryo chief assistants 
and station chiefs, and are going through the mill at half 
the salary they are worth, because they know that they will 
suddenly jump from £150 to £400 per annum. The average 
marine man can never hope to compete against this class of 
man for the highest posts in electricity works. Throughout 
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the stations of the United Kingdom how many marine 
engineers hold the position of chief, chief assistant and 
mains super.? Ате there two? If во, these two went from 
their ship to a training college. In conclusion, how can 


this matter be discussed? Central station engineers are 


divided into four grades :— Extra smart, smaft, stupid but 
plodding, extra stupid but loves his work. 

Marine are divided into four grades :—Extra smart, 
smart, stupid but plodding, extra stupid but loves his 
work, 

The first two in each case will come right to the top tn 
their respective callings, the third will * get on,” and the 
fourth will surprise people by “doing well" Then there 
are the usual “ arrant wasters” of both classes; these are 
generally extra stupid and don’t like their 
work or any other work, and need not 
concern us, as we can all spot them ina 
day. This is, therefore, not а matter 
which can be discussed, it depends во 
much on the individual. At least one little 
office boy has risen up in our midst to become 
one of the greatest central station authorities 
in the United Kingdom. Ап extra smart 
man, given good health and life, will always 
come to the very top in whatever work he 
takes up, and whatever his training and 
opportunities. 


No Name. 


— — — 


N In the correspondence now proceeding in 


your valuable paper, re marine engineer 
versus the purely electrically - trained man 
for central station work, I beg to throw in my weight in 
favour of the former. 

Both the naval and mercantile engineer have too long 
been depreciated in their respective capacities, viz., on 
board ship, but it is now gratifying to learn that the 
responsible authorities are beginning to realise their true 
position and their indispensable value in regard to other 
departments. The several causes of this non-recognition 1 
shall not enter into here. 

The above illustrates your first correspondent’s letter on 
the present topic, as if he were more thoroughly acquainted 
with the composition of the marine engineer, he could not 
hold the opinion he does now, but, of course, he himself 
ваув his letter has not been written impartially. 

To begin with, the marine man goes through a boná fide 
apprenticeship of four, five, or six years, and his sea experi- 
ence includes many various types of engines and their 
auxiliaries, and in many cases electrical apparatus, while 
he has to do repairs, large and small, against time and 
very frequently has to make the tools to do the work with. 
The subjects which his examinations force him to know, 
(which, by the way, include electrical subjects and 
hydraulics), impart to bim ‘such a practical and theoretical . 
mechanical training as to fit him thoroughly fur the duties : 
involved in a generating station (especially if he has not 
wasted his opportunities for improving himself in the 
various engineering branches). He enters the works with 
his eyes, ears, nose and hands trained in the general oversight 
of mixed running plant, and is equipped, with that sense one 
may call intuition, which sees things at a glance, and is but tbe 
outcome of his previons training; he also has that grand 
insight into buman nature gained by handling various 
types of men, not of the best, generally. 

A man thus trained can much more readily acquire the 
electrical part, than can one, with electrical training only, 
acquire steam practice. 

Compare the marine or mechanical man with a shift 
engineer, or even a manager of an electric station, who first 
commenced as а switchboard attendant, rose from that to shift 
engineer, and then to manager without any previous mecha- 
nical training ; there аге many such men in positions up 
and down the country. Why, we see not a few instances 
in large industries, where they take men from sweeping the 
floor to do wiring, &c.; these very men bloom afterwards us 
electricians, | 

Prof. Garnet said, in one of his lectures I was attend- 
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ing about five years ago, that to be a useful and successful 
electrician, one should first be impregnated with a practical 
mechanical training in steam practice. 

I now leave this question to the judgement of impartial 
competent men, regarding the value of the two men above 
described. —— 

Equity. 


I have read with much interest the various letters in the 
ELECTRICAL REVIEW, and think—other readers, I’ve no 
doubt, will agree with me—that * Kia Ora” has drifted 
from the original subject ; not only that, but he is a very 
poor specimen of a diplomat. In his opening remarks, he 
does not desire—with his way of it, to raise ill-feeling amongst 
engineers, but that is just exactly what he tries to do before 
he finishes up. In my opinion, the gist of his whole letter 
is spleen, and he cannot hide it. 

When the first letters appeared in your issues under this 
head, I read them closely, and formed the opinion that 
they applied to men in important positions in the manage- 
ment of central stations, but your correspondent “ Kia Ога” 
drifts into the question of the charge hand, &c., who are 
only units in the undertaking, though certainly above the 
ordinary marine engineer in that they have charge. 

Apart from this letter, however, my own opinion of the 
whole question is, that the man to fill the position of whole 
management is one who has served his apprenticeship in (1) 
mechanical, and (2) electrical engineering. Then, and 
then only, has he the knowledge to know that all matters 
are being worked on proper lines, also that all sorts of faults 
can be located in both branches. How can a marine engi- 
neer be supposed to know all the varied causes anent 
electrical breakdowns that take place at very awkward places 
and times? Electricity is not like steam—it cannot be seen to 
be located ; more than this, he cannot know how and when 
his electrical assistante are taking care of the plant, under 
th-ir charge, keeping and saving the machines from undue 
work or overloading. The same thing applies to the 
mechanical side, Then what about his accumulator work, 
which at all times has to be carefully attended to, not to 
speak of laying extra plant from time to time, outside 
feeders, junction boxes, consumers’ various complaints, &c. ? 

In conclusion, I can only add what I said before— viz., 
the man to fill the position of a central station plant and 
management must be a man who has a practical knowledge 
of mechanics, and has had, say, 7 to 10 years’ experience of 
electrical undertakings of, say, constructing switchboards, 
building dynamos, laying cables, testing instruments, and 
general electrical working. 

Stephen M. Johastone. 

December, 1904. 


If you could spare the space in the ELECTRICAL. REVIEW 
for a letter from an electrical man on the question of elec- 
trical or mechanical (marine) engineers-in-charge of an elec- 
tricity works, perhaps it would cheer up some: of the down- 
hearted technical college men, and others of that ilk. 

If the disappointed electrical man when he finds that a 
mechanical man has been put in charge of a station, will 
compare his age with that of the marine man, he will 
probably find that he is several years younger. 
The youngest marine engineer-in charge I have known 
was 26 years old when appointed, and the majority of them 
are between 30 and 40. | 
One or two more years’ extra age, not experience, are 
rather important during the early twenties, when the question 
is one of having charge of men. 

I think most electrical men with a proper training have 
got twice as good, or better, jobs than that of engineer- in- 
eharge in the majority of stations by the time they are 26 
or 27 years of age. 

Most of the grumblers on the electrical side are men 
between 20 and 23, who have just come from their fir&t 
place after leaving the technical college. They think they 
are better men than tue marine man; probably they are in 
some things, but they have not proved it to their chiefs. 
My experience is that there are usually assistants’ places, at 
a fairly satisfactory salary, when the chief is satisfied that 
the man is suitable. 
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Perhaps a hint might be taken in good part by some of 
them—namely, do not gramble amongst yourselves about 
the unfairness of it; it only makes you rather a misery to 
yourselves, and a nuisance to other people. Make friends 
with the marine men ; they will usually meet you half-way, 
and both sides then have better opinions of exch other. 


Balderstone, A. I. E. E. 


One would think, after perusing the correspondence in 
your columns on this subject, that there are only two classes 
of engineers to be found in central stations, viz. :—The man 
who has been to sea, but would be ashamed to know any- 
thing of electricity, and the Finsbury-Brush Co. young man 
(as one correspondent describes him) who walks about in a 
white shirt, too proud to dirty his hands. Are either of 
these competent to take charge of an electric power station ? 

It is à peculiar thing, but I have frequently noticed that 
the purely mechanical engineer at once becomes suspicious 
of a man who understands the principle and management of 
electrical apparatus. | | 

Some men have even gained reputations for being good 
mechanical engineers because of their ignorance of electrical 
work, | 

Most of your readers will remember the well-known case 
(reported in your columna some time ago) of a Lancashire 
borough which appointed its engineer on these grounds. 

On the other hand, the electrical man scorns “experience” ; 
he studies the principle of the steam engine, and, after he 
has seen it ran round for a few months, considers himself 


*quite competent to manage it. 


All the qualities claimed for the marine man and the 
electrical man may be admitted—each in his own situation is 
admirable; but each becomes absurd when attempting to 
er with the part which he does not properly under- 
stand. 

There is a third type of engineer to.be met in central 
stations, who has spent years in mechanical training, either 
at sea or on land (or both) and then by hard work has added 
years of electrical experience. Where central stations are 
run with success, it is to this type of engineer that the credit 
belongs. | 

In spite of all that the marine engineers may say, it is 
not in the least necessary to go to sea in order to learn how 
to build, manage and repair land engines, land boilers and 
all the mass of auxiliary machinery to be found in a large 
modern power house. | 

It would be. just as reasonable to say that а man must on 
no account go to sea but must remain ashore, if hé is to 
become а marine engineer. | | 

I have seen sea-going and land mechanical engineers in 
charge of central stations with assistants to “ operate the 
switches.“ I have also seen electrical engineers with 
assistants to manage the engines and boilers, I don’t know 
which is the more out of place, but certainly the former is 
the more dangerous in a high-tension station. It is 
obviously easier to become proficient in one branch than in 
two, requiring less work and less expense, but still there are 
engineers properly trained for central station work, though 
probably not so many as are needed. | 
Station Engineer. 


Trouble with Pitch Grouting on Tramways. 


In your leading article on permanent way construction in 
the issue of December 2nd, you raise the question of pitch 


. grouting for the paving round tramway track. 


On one route in this town we have had considerable 
trouble from this cause during the last few summers. The 
route in question has а grade of about 1 in 20, and close to 
every joint in the rail, pitch oozed up continually, and 
covered the tread of the rail, causing a lot of arcing on the 
up track, and on the down track, what was considerably 
worse, bad slipping of the brake blocks on tlie wheels, due 
to pitch getting on them, and becoming very oily from the 
friction heat. In fact, on one occasion we nearly had a run- 
away from this cause. E 

I have said that the pitch oozed up close to every joint in 
the rail, and it was observed that it was always about 12 in. 
on the up side of the joint. The explanation I arrived ut, 
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was that between the granite setts and the web of tbe rail 
there was a space forming a channel about 6 in. high x 
1 in. broad, and the pitch collected there and ran down it 
until it met an obstruction in the shape of the fish-plate, 
which it could not pass, and therefore accumulated, and was 
forced up through the crevices by the weight of the pitch 
coming down behind it. 

For two or three seasons the only remedy applied was 
keeping a gang of men scraping the head of the rail, and 
using the track water-cart to cool it, and this, of course, was 
а big expense, 

Last summer I adopted a plan which, no doubt, could 
only be tried on а country route such as the one in question, 
namely, burning the pitch out. On each side of every joint 
I took out the setts for the length of the fish-plate. Ithen 
got some oily waste and some creosote oil, and spread them 
round about the rail for a distance of about 9 or 10 ft. on 
the up side of the opened-out hole, and set them alight. 
The pitch was melted out апа ran down alongside the web 
of the rail, and accumulated in the hole at the joint from 
which the few setts had been removed, and was then ladled 
cut, two buckete-full being got from most of the holes, In 
this way the joints between the setts were cleared of the 
pitch for а length of about 10 ft. and about 18 in. on either 
side of tbe rail. After cooling the few setts were put back 
round the joint and the whole made good with cement 
grouting. А gang of six men could do about 20 jointe per 
day. 


Sunderland, December 61h, 1904. 


Lionel E. Harvey. 


Technieal Education for Workmen. 
Much has been said of late upon this snbject, and the 
prevailing idea is that working men have not opportunities 
offered them, whereby they may improve themselves and 


better their positions, From the point of view of a шап. 


who has had experience in technical school, college and 
workshops, perhaps & few lines will be of benefit if they 
only succeed in eliciting criticism from those who uphold 
the above idea. Опе can say with truth that education, 
and that of the, best kind, is cheaper to-day than ever 
before. 

There is scarcely a town of size in England which does 
not offer facilities to those who wish to learn, such as would 
satisfy the demands of the most extreme. No doubt there 
are many villages where such facilities are inaccessible, but 
the demands and wante of such villagers are few, and were 
they given the chances which those in the town have, we 
can only judge what the results would be by the results 
we get in the towns. 

Education is too cheap to-day. We all value what we 
have to pay and work for more than that which we obtain 
easily, no matter whet their relative values may be. It is 
the old story over and over again—man excusing his 
failings and want of ambition under the saying, If I only 
had the chance of so and во, wouldn’t I get on, and wouldn’t 
I do different from what he is doing,” and all the time he is 
wasting chances which are thrown at him. 

Because he cannot get a three years’ day-course at а 
college is no reason why he should throw a night-course 
away. And supposing he did get a three years’ day-course, 
he would probably envy the lot of the gentlemen's sons who 
can afford to waste their time, aud ruin his own chances by 
an attempt to imitate their example. My contention is that 
working-men do not take advantage of the opportunities 
offered them. I know one town where 100 free scholarships 
were offered for a one year's course in any of the trades, to 
be extended to tbree years if attendance, &c., were satis- 
factory. Only 37 of these were asked for, and this was in 
the West Riding of Yorkshire, where people are во go-ahead 
and enthusiastic about education. 

Go to any technical school you may choose and yon will 
have the same story told уоп—“ Lack of interest in work, 
bid attendance and poor results." Of course there are excep- 
tions; but I am speaking of the general state of things, 
and not of individuals. 


Leaving out of consideration the great majority, who say . 


they are too old to start these things now, or excuse them- 
selves and their consciences by saying it will do them no 


good, let us examine those who do start going to night 
classes. At first the class is crowded ; at the end of the 
first term the attendance has dropped to 65 per cent., while 
at the end of the second term we may, if we are lucky, get 
а percentage attendance of 45 to 50 of those who first joined 
the classes. . 

Now for the reasons of this falling off. The studente 
often blame the teachers, who, in their turn, do not worry 
their heads, but take it as a matter of course; they have 
seen this kind of thing too often. I have seen accounts in 
your paper of men who have attended classes four nights per 
week, and not been any the worse for it. It would do some 
of these men good to work for eight or ten hours per day 
in a hot engine room, and then crawl wearily home to tea, 
or perhaps get a snack at works before proceeding to such 
classes. They would soon weary of it, I dare prophesy, 
* Change of work is rest," we know; but work is work, no 
matter of what kind, and sleep and ease are the only perfect 
rest to a tired man. 

Even if one could attend four nights per week, what good 
is it? The propounders of this time-table know as well or 
better than I that little is learnt at classes and lectures, 
The time is fully occupied in taking notes without digesting 
them. When are these men going to do the private study 
necessary for success? At work there is seldom any 
time in which to do it, and there are practically no 
nights left in which to do it at home. At week ends a will 
of no common strength is required to keep a man, who is 
working inside all the week, at his books, even if there were 
no other social or home demands to attend to. 

Again, before half the session ів over, the teacher is far 
over the heads of the majority of the students, and their 
interest naturally falls off completely, and we hear: He 
goes too fast; he knows a lot, but he cannot teach it, &c. 

How much the teacher would do, if he went at the speed 
demanded by some, one dare not guess. This fault is both 
with the students and teachers. The students don't know 
what they do know, and have little or no idea of what is 
contained in the course they are taking, whilst the teacher 
does not trouble enough about the previous knowledge of bia 
students. It certainly seems sensible to take a first year’s 
course in electricity to an electrician, but he does not know 
the arithmetic involved and the simple mathematics demanded. 
Hence, he is often at sea, and jet it is only elementary 
electricity he is taking. How many workmen know what 


С = * really means? It is easy for us, who have been 


amongst symbols from our early schooldays, and had algebra 
and mathematics drilled into us, to understand this; but to 
one who had to leave the elementary school at the age of 
14 years, or younger, it is a mountain to climb, No wonder 
he loses courage, and gives up the task. 

It is often easy to find the fault in a system, but hard to 
remedy it. Be sure your classes are elementary enough; 
ask the lecturer what he thinks is best for you, and try his 
advice, One class per week well followed up at home is 
better far than four per week with a weary head and body 
and no results. Everyone kuows best how much һе can 
stand, and no one can lay down rules for the health of 
another where study is concerned. 

In conclusion, let me tell the few honest and hard workers 
that it will teke them much longer than the more favoured 
day students to obtain the same amount of knowledge. It 
is only the minority who have the chances of these, but 
what the night student can do is to rise above the ordinary 
or contented level, and see at least a little result from his 
labours ; Ё г labour it is after working what others calla 
day's work, to go to an evening school for one or more 


nighte per week. -— 


Rail Joints. 


With reference to the article in last week's REVIEW on 
this subject, I should like to call attention to а fishplate I 
patented some time ago. This fishplate, as the sketch shows, 
is a solid casting, made во that it slides on over the ends of 
the rails, and so formed, that when bolted up, a perfectly 
rigid and solid joint is the result. | 

The fishplate has been in use both on (he level and on 
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steep gradients in South Wales for about nine years, and 
has had to stand the rough usage of a busy mineral line, 
but it has proved so good a job, that not one single bolt 
has had to be tightened up since first put down, and the 
rail-ends are in just as perfect line as in newly done work. 


If this fishplate were used on tramway work, I have no 
hesitation—after this and other severe tests in saying that 
such things as bad joints and the resulting damage to rolling 


stock would be practically unknown. Of course this joint 
would require bonding, but taking eve ything into account, 
the cost per joint would be far less than the only other way 
of making a good joint; viz. :—welding. 

I think I may claim that the foregoing is not merely an 
inventor's view, but в sound practical way of getting over 
a considerable difficulty in tramway work. 


George Ashford. 
Newport, Mon., November 29th, 1904. 


Corrugations in Rails. 


I think X“ will find the probable explanation of this 
phenomenon іп a paper entitled “ Roaring Rails,’ by Н. L. 
Wilkinson, resident engineer, Bengal and North-Western 
Railway Co., which singularly appears in current issue cf 
the Engineer, p. 538. 

| F. E. Rebbeck. 
Belfast, December 5th, 1904. 


Nernst Lamps. 


I am glad somebody has set the ball rolling with regard 


to Nernst lamps as a commercial success. I was amongst 
the firat to take them up and hoped they had come to stay, 
but up to the present the results are not at all promising, 
mainly ou account of burner troubles, 

In answer to Gloucester's " questions :— ~ 

l. The new type burner I consider a fatal mistake, and 
one that must be remedied at once. Not only has my 
experience shown me a shorter life, but there is a considerable 
tendency to short circuit when the lamps do not hang 
vertically. 

‚ 2. I have made careful testa of both, and my opinion is 
that if lamps are only removed to change burners, polarity 
may be ignored. 

3. Not under present conditione, where faulty burners that 


give опо after а life of only а few hours, have to go against 


those that do show a passable economy. In addition to 
this numerous repairs are necessitated, which in themselves 
f: rm a considerable item against the universal adoption of 
these lamps. — 

R. A. P. 


Referring to “ Gloucester’s " letter re above, 1 have much 


pleasure in giving him the fo'lowing regarding his 
questions :— The Nernst 4-ampere “A” type lamp has most 
undoubtedly given the inost satisfactory re-ults on our 
voltage, viz., 250. I find that the most satis'actory resulta 
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are got from a 30-volt resistance with a 240-volt burner on 
250 volts, but if a 20-volt resistance with a 230 or 240-volt 
burner on 250 volts be used, it would ruin any contractor to 
try and maintain the lamp. 

I consider the }-ampere lamps give more trouble than the 
light is worth, and it is long since I gave up retailing them 
here. 

Polarity makes very little difference on the lamps во long as 
one can be sure of the E.M.F. being kept at constant pressure, 
but if such rises and falls, which it does in most corporation 
supplies, then it stands to reason that the resistance must be 
acted on first so that it may take up the over-plus of voltage 
likely to injure the burner. 

As a contractor in Glasgow, I havea very large number of 
customers using the Nernst lamps; a large number of them . 
stand by the lamps as a saver of money, others have put 
them out. T consider the 4-ampere lamp to be a saver of 
money if used as I have already put forward; the 1-ampere 
lamp I do not consider st all satisfactory. This letter 
applies to both types of burner “А” and “В” ia both 


sizes of lamps. 
Nehpets. 


Electricity in Cotton Mills. 


With regard to the article ou “ Electricity in Cotton 
Mills” in your last issue, we believe the following may be 
of some interest, 

Quite recently tests have been carried out on spinning 
frames driven by our special “unit system," where each 
frame is driven by a separate motor, and the following is an 
extract of the results obtained :— 

The frames were designed for a variation of speed of 
spindle from 6,000 to 9,000 r.p.m. to suit the different 
counts being spun. The following are the outputs required 
for different speeds :— 


Revolutions of spindle. Revolutions of tin roller. В.Н.Р, 
5,200 514 55 
6,200 612 Y 
6,600 652 75 
7,100 680 77 
8.100 768 85 
9,200 880 1 


It will be seen that the power taken increases practically 
directly as the speed, and not, as has been generally accepted, 
as the square of the speed. 

Tests were then carried out on frames driven in the ordi- 


| nary way by means of belts from the countershaft, and the 


following results were obtained :—When the countershaft 
was running without the straps which drive the frame, the 
power taken was 48 н.р. When the straps were put on, 
and running on the loose pulleys, the power increased to 
2°13 H.P. 

This is about the power required to drive three frames of 
62 spindles at about 5,200 revs. by the direct-driven “ unit 
system.” This, we think, is a surprising result, and shows 
the great loss of power which is taking place in our mills 
through belt driving, which amounts to about 50 per cent. of 
the total power. | 

These results, supplementing the figures given in the 
above-named article, prove the great advantage derived from 
using electric power in cotton mills. 


The Alliance Electrical Co., Ltd., 
Автнов BLOEMENDAL, Manoger. 


London, W., December 2nd, 1904. 


Are Lamp Hoisting Gear. 


I should esteem it a favour if I could be supplied, through 
the medium of your valuable columns, with information 
with regard to the most suitable apparatus for the raising 


and lowering of street arc lamps. 
Hoisting. 


(We may refer our correspondent to the article on 
pp. 444-445 of our issue of September 16th, and other 
recent issues of the ELECTRICAL REVIEW.— Eps. E. R.] 
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Contractors v. Supply Companies. 


I notice in your issue of the 2ud inst. a letter from Messrs. 
W. K. Partington & Co. complaining that my company’s 
action in issuing a circular offering to test and examine con- 
sumers’ fittings is calculated to injure the interests of con- 
tractors. ` 

My object in writing you is to correct the misconception 
of the firm in question. My company has always 
endeavoured to maintain a strictly impartial attitude towards 
all contractors and to avoid interfering with their legitimate 
business. 

My company’s circular is really to the advantage of con- 
tractors, because if, on inspection, defective lamps or fittings 
be discovered, it is left to the consumer to call in his own 
contractor to repair or replace them. Withdut my company’s 
circular it would probably never occur to the consumer to 
have his fittings and lamps inspected. 


As regards lamps. my company simply recommends that 


the consumer should use lamps of British manufacture of the 
best makes. It does not offer to supply them, and in effect 
refuses to do so. 

For your information I enclose a copy of the circular and 
of the form of report which is issued to the consumer after 
an inspection has been made. 

J. Cecil Bull. 
Manager and Secretary, 
City of London Electric Lighting Co. 

London, E. C., December 2nd, 1904. 


Electricity Control. 


I have recently read with both pleasure and profit the 
new work just published under the above title. 

There is one statement made on page 122 to which I take 
exception, namely: — It is necessary to ascertain that the 
incoming generator is running at exactly the ваше speed as 
the working generator before two alternators can be con- 
nected in parallel." 55 

I think it is obvious that this can only be applied to 
identical machines, and cannot be used as a general condi- 
tion, because the speed of a generator varies according to 
its type and size, and it is quite a common thing for two or 
three alternators to be “in parallel,” and yet with speeds 
ranging from 350 to 3,000 r.p.m. 

I have no doubt that the author will agree with me 
that the word frequency should be used instead of 
“ gpeed. 

Harry Webber, 
Chief Assistant, Hastings. 
December 6th, 1904. 


Working of Battery. 


May I ask, through the medium of your “ Correspondence” 
columns, whether Chloride batteries require strengthening 
with sulphuric acid? If во, how often, and of what specific 
gravity should the acid һе? 

The batteries in question evaporate about a quart of water 
per cell per week, owing to their being situated over a boiler 
house, and they also require charging daily. They have 
been in constant use for about two years and nine months, 
and during the whole of this time only distilled water has 
been added to them. 

The batteries are of the Chloride Electrical Storage make, 
56 cells, each cell containing 15 plates of the * R” type. 


Batteries. 


[A correspondent points out with regard to our note in 
this column on November 11th, re the exemption of 250- 
volt three-wire systems with earthed neutral from the opera- 
tion of the Home Office regulations, that every installation 
with more than 250 volta between any two conductors comes 
under the regulations as drafted. Eps. Екс. REv.] 


Gas Exhibition.—At this exhibition at Earl's Court 
Messrs Meldrum Bros. at Stand No. 40 Queen's Palace Annexe, 
show their pitent breeze furnaces of standard type, and of im- 
proved loa-g:ade type, also their retort scurfer. 


-. 


DINNÉR OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


THE sixteenth annual dibner of the Institution of Electrical Engi- 
neers was beld on Thureday, 1st inst, at the Hotel Cecil, Mr. Alex. 
Biemens, the president, being in the chair. The accommodation of 
the King's Hall was taxed to the utmost, à number of applications 
for seats baviog to be refused, and tbere were present about 440 
members and guests. The official guests of the Institution num- 
bered 100, and included many distinguished representatives of the 
Bench and Bar, of the other learned and scientific professions, of 
commerce and of industry. 

After the loyal toasts had been duly honoured at the invitation 
of the president, the Right Hon. Lord Alverstone, Lord Chief 
Justice of England, proposed “ The Institution of Electrical Engi- 
neers.” Lord Alverstone recalled a previous occasion when he was 
the guest of the Institution, which he regarded as one of the most 
successful of scientific societies, thanks to its progressive character 
and scientific methods. After briefly reviewing the progrese of 
electrical scion: e during the 33 years of the existence of the Institu- 
tion, ho referred to the recent honours conferred upon two of ite 
members, Sir W. Crookes and Sir J. W. Swan, than whom no man 
was ever more worthy of distinction. He coupled with the toa-t the 
name of Mr. Alexander Siemens, who had been re-elected not 
merely for his kindly and charming disposition, but also because of 
the distinguished name which he bore, Sir William Siemens having 
been one of the founders of the Institution. 

Mr Siemens, in hie reply, drew attention also to the honour con- 
ferred upon Lord Kelvin by hie installation as Obancellor of 
Glasgow University. He read telegrame of goodwill from the 
Belgian and Italian Electrical Associations, and referred to the 
international character of electrical engineering, and to the visits of 
the Institution to foreign countries, which had shown us what was 
being done abroad. He was grateful to his uncle for the lustre which 
he had ahed on the name of Siemens. 

Mr. R Kaye Gray then proposed the foast of Our Trans- 
Atlantic Kinsmen,” eulogising the distinguished public services and 
open-handed benevolence of Lord Strathcona, High Commissioner for 
Canada, and referring to the career in е Diplomatic service of the 
United States of Mr. W. I. Buchanan, managing director of the 
British Westinghouse Co. The work which was being done in the 
newer hemisphere was such as the world bad never seen; but 
having regard to the origin of their trans-Atlantic kinsmen, who 
were the immediate descendants of all that was young and healthy 
in the old country, unhampered by the conditions of society 
obtaining in crowded communities, and equipped with the best 
traditions and qualities characteristic of the Anglo-Saxon race, with 
an enormous field to work in, it was not astonishing that the United 
States and Canada occupied the position in which they stood that 
day. Their kinsmen had the faulte of their merita; their optimism 
was admirably adapted to overcome difficulties, but the time must: 
come—sooner in the United States than in Canada— when their 
affairs must be conducted more on the lines followed in older 
countries. Natural riches almost unlimited would permit extrava- 
gance for a time, but prudence should prevail. He then referred 
to the extremely handsome and kind welcome accorded to members . 
of the Institution on their recent visit; nothing was left undone to 
ut the comfort and instruction of the visitors, as they all could 
testify. 

Replying for Canada, Lord Strathcona said that they had had 
many visite from British scientific institutions in recent years, and 
all were heartily welcomed as fellow ис of toeir gracious 
sovereign. There were no more true, loyal and devoted subjects 
and lovers of the Empire than those in the Dominion. The immense 
resources of Canada were not fully realised at Home. Не foretold 
а vast expansion of the population of Canada, every inch of which 
was a white man’s country." Engineering worke would tell in 
the new couptrics even more in the future than now. 

Mr. W. I. Buchanan in his reply referred to the characteristic 
caution of British engineers, which led them to impose a time 
limit even on speeches. The kind words which bad been uttered 
were but the echoes of the expressions of esteem and gratifica- 
tion heard in the United States with regard to the visit cf the 
British engineers, whom he congratulated on passing through that 
ехрегіессе with unimpaired digestions. Quoting the saggestion of 
an English novelist, that after a man had delivered an enthusiastic 
eulogy, his friends would take him aside and a:k bim what was bis 
private opinion, Mr. Bucbanan said that the visitors had seen both 
the efforts at progress and the shortcomings of their hosts, and һе 
would like to know their private opirions. The Americans felt 
that the British had still some industrial and fiscal problems to 
solve. These periodical trips added breadth of obeervation aod 
knowledge, and made engineers the facticians of the industrial 
world. Referring to the “ exuberantimagery " of British engineers 
in drafting specifications, he spoke again of their evident caution, in 
making themeelves at once their own critics, judges, executors and 
residuary legatees. He concluded with an allusion to the soft, even 
skyline and pastoral quiet of New York, and to the humble, modest 
and bucolic people who dwelt there. 

Mr. Б. Hammond, proposing “ Oar Guests," complained that 
after Mr. Buchanan's onslaught upon the consulting engineer, he 
was now obliged to drink his health. He concluded with a tribute 
to the high integrity of Sir H. B. Buckley, whose patient hearing and 
painstaking judgements had laid the electrical world under a debt 
of gratitude. Sir Henry Buckley, in reply, expressed his interest 
in science, and bis desire to be inforned what electricity was—an 
aspiration appsrently never to be satisfied. 

The company then adjourned to the Victoria Hall, where they 
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were able to chat with freedom, this being a feature which. con- 
tributes greatly to the popularity of the Institution’s annual dinner. 
A programme of music was per’ormed by the Imperial Orchestra 
during the dinner, and in the Victoria Hall. The occasion was a 
record one, and passed off with entire success. 


THE “MEGGER.” 


Ws recently inspected " Evershea’s Patent Megger,” the new self-con- | 


tained ohmmeter and generator for testing insulation resistance, 
which has been puton the market this month by Messrs. Evershed 
and Vignoles, Ltd., of Acton Lane Works, Chiswick. This instru- 
ment, which has been in the course of evolution for the last four 
years, is a natural development from the well-known testing set of 
world-wide repatation, and must be admitted to be a credit to ite 
parentage, for it is the most ingenious and perfect practical testing 
instrument that we have seen. 

As shown in the accompanying illustration, fig. 1, the apparatus 

is entirely contained in one box; the hand dynamo, which is 
very easy-running, gives pressures up to 1,000 volta, and the ohw- 
meter reads up to no less than 2,000 megobns. 

The scale is direct reading and approxi aately logarithmic, giving 
nearly uniform accuracy over а very wide range, во that it has been 
possible to dispense with the use of shunts aud the second scale for 
low resistances; the dial is covered with a binged lid, inside which 
are the printed directions for use. The movement is perfectly 
dead-beat and astatio, so that the reading is obtained directly the 
handle of the generator is turned at full speed—that is, ina fe 
seconds at most —and is unaffected by stray fields. | 

There ате only two terminals, respectively 

marked Lis» and Юлвтн, and the former is 
provided with a guard ring, so that internal 
leakage is entirely harmlese. The instrument does 
pot need levelling, except in the highest ranges. 
A leather handle ia provided for carrying the 
instrument, which weighs in all 18 lbs. ; the handle 
is detachable by means of a novel patent latch at 
one end, to expose the dial. The generator 
haodle folds back when not in use. Tbe dimen- 
sions of the box are 64 x 64 x 12 ір. 

Tbe dynamo is of the same type as of old, and х 
is-noteworthy for ite tiny roller bearings and the  , 
ingenious mode of current collection, tne commu- / 
. tator tekipg the shape of divided disks, ruvning in 
contact with pivoted spring disks, with the mini- 
mum of friction and the maximum of reliability \ 
and durability. The E M.F. in the bigh-range 
instruments has to be exceediogly uniform, on 
account of the presence of capacity in the cables 
tested; although fluctuations of voltage have no | 
effect on pure resistance teste, the surginga set up ` 
thereby when capacity is present would vitiate \ 
the readings, and to avoid this defect the generator 

in this case haseight coils, and is provided with an 
absurdly simple constant speed device, consisting 
of a centrifugally operated clatch. So effectual is 
this, that we can vouch for the fact that, after the 
normal speed of rotation of the handle is attained, 
the voltage remains constant, no matter how much 
faster the handle is turned. This is a most 
striking and unexpected feature of the apparatus, 
and renders it applicable to the testing of cables 
of large capacity. The high range instruments 
are also provided with a terminal, to which the 
gaard wire, essential to accaracy in cable testing, 
can be attached. This is, we believe, the only 
self-contained instrument in existence which 
enables one to test the insulation resistance of a 
few hundred yards of cable, at pressures up to 


1,000 volts. | 
So far we have not referred to the fundamental cartu 
novelty in the construction of the ohmmeter— O 


namely, the fact that the movement is of the 
moviog-coil type. To this mast bə ascribed the 
enormous increase in the sensibility and aperiod- 
‘icity of the iastrument. 

As shown iu the diagram, fig. 2, the permanent 
magnet system is common to botn the generator 
and the obmmeter. Tbe movement consists of a 
current coil, passing twice throogh the field in 
the annular space between the pole-pieces and the RES, 
cy lindrical core, and a pressure coil, of which one 
leg 18 axial with regard to the movement, and 
the otber leg moves in the field. To the latter 
is attached a little compensating coil in series with 
the pressure coil, which ensures immunity from 
interference due to stray бе! ів, The coils are wound 
on copper formers, which give th» dead-beatqaality, 
and are carried on steel pivots with strong spherical ends working 
in sapphire bearings. Tbanks to the vibration due to the gearing 
of the generator, frictional errors are entirely eliminated, whilst 


LINE 


the pivots are во strong that there is absolutely no risk of breaking 


them. The currents are led into the movement by means of patent 
phosphor-bronse strips a fraction of a mil in thickness, which exer- 
cise a cor trol less than 1/400 of that of the pressure coil, and are so 
guided by means of lignt bobbins that they cannot become en- 


tangled or displaced. The movement ів balanced, ара it is only in 
the instruments of the highest range that levelling screws have to 
be provided. 

The internal mechanism requires no attention, so the cover of 
the box is sealed dust-tight (with a dust-proof washer on the spindle 
which carries the handle), and is screwed down. | 

We may note that the principle of the ohmmeter is identical with 
that of the older types; the only essential difference is that it has 
been turned inside out—the magnetic needle, во to speak, is fixed, 
and the coils are free to move. But this change has resulted in an 
immense improvement. The foregoing is but а brief description, 
but may serve to indicate the remarkable progress tbat has been 
made by Меватв. Evershed & Vignoles, who have not been content 
to let well alone,” but have laboured incessantly to surpass their 
own high standard of excellence. 


LEGAL. ; 


EsTLBR Bros. v. J. TYLOR & Sons, LTD. 


In the Chancery Division of the High Court of Justice, on 30th 
ult., Mr. Justice Farwell had before him an action by Estler Bros., 
elec! rical engineers and manufacturer: of electric traction materials, 
Laurence Pountney Lane, E.C., and Victoria Docks, London, against 
J. Tylor & Sons, Ltd., sanitary engineers aud iron and brass 
founders, Newgate Street, London. Plaintiffs claime1 (1) damages 
for breach of an agreement made between the plaintiffs and defen- 
dante, whereby the defendants agreed not to manufacture, advertise, 
or sell duy castings made by them from drawings, designs, or 
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Fic. 2.— Dlad BAM OF CONNECTIONS. 


patterns belonging to plaintiffe, and entrusted to the defendants 
for the purpose of manufacture for the use of the plaintiffs. 
(2) Damages for breach of an implied cootract not to manufacture, 
advertise, or sell any castings made by the defendants from draw- 
ings, designs, or patterns of the plaintiffs. (3) An injunction to 
restrain the breach of agreement aod breach of confidence. (4) 
Delivery up of all appliances, castings, fittings aod patterns belong- 
ing to plaintiffs. (5) An injunction to restrain the defendants from 


938 THE ELECTRICAL REVIEW. Vol. 55. No. 1,411, ресюмвивн 9, 1904. 


printing or distributing any catalogues, photos drawings or copies 
constitnting an infringement of the plaintiffs’ copyright in their 
catalogues, * Ambro'n Overhead Trolley-line Materiale," and “ Sou- 
venir of the Second International Tramways and Light Railways 
Exhibition," The Estler Air-gap Section Insulator,” and “ Wilkin- 
son's Patent Trolley-head Improved Patterns,” registered March 
29th, 1904. (6) Delivering up to the plaintiffs of all copies, cata- 
logues and drawings constituting the infringement. Plaintiffs further 
claimed an account of the profits made by the defendants of sales 
of fittings based on plaintiffs’ drawings, designs, or patterne. 

Mr. Upjohn, K. C., and Mr. Cecil Walsh appeared for the plaintiffs, 
and Mr. Jenkins, K.C., and Mr. Percy Wheeler forthe defendants. 

Mr. Оргонун, io opening the case, said the plaintiffs, who had not 

then, as they had vow, a foundry, got into communication with the 
defendants, and employed them to cast appliances which it was the 
business of the plaintiffs to sell. It was agreed that whatever 
designs, drawings, or pa'terns, &c., were sent to the defendants, 
shovld be treated as confidential, and should not be used by defen- 
dants for their own purposes, or the purposes of other customers. 
In 1902 the defendants rent a letter to the plaintiffs asking them 
for an estimate for designing electrical plant in conformance with a 
specification for some corporation. Plaintiffs replied that, as a 
matter of fact, they had got these specifications, and were competing 
themselves. In 1904 plaintiffs were astonished to find that the 
defendants had got out a catalogue of electric traction equipment, 
and the illustrations were principally photographs of castings from 
plaintiffs own drawings. The defendants said that the manu- 
facture and supply of electric traction materials formed a part of 
their business. Defendants admitted that in October, 1900, they 
undertook to manufacture castings, &c., from designs and draw- 
ings supplied by plaintiffs, but they cenied that the contract they 
entered into contained the express terms alleged by the plaintiffs, 
or that there was a verbal agreement of the nature alleged. 
Defendants did not admit that any of the designs, drawings, 
patterns or samples, supplied to them were original. Tbey 
further denied that there was any such custom in the trade 
as that alleged. Defendants admitted that they had adver- 
tised, and continued to advertise, fittings, castings, and appliances 
which were reproductions of some of the fittings, castings, and 
appliances made by them for the plaintiffs in pursuance of the 
directions given by the plaintiffs, and that in so doing they 
had made use of the metal or plate patterns manufactured by 
the defendants. Defendants further admitted that they had 
advertised such fittings, castings, and appliances in an illus- 
trated catalogue of electric traction equipment, containing illus- 
trations from photographe taken from some of the fittings, castings, 
‚апа appliances made by tbe defendants for the plaintiffs, The 
fittings, castings, and appliances so reproduced and advertised, 
defendants said, were common to the trade. In 1900 the plaintiffs 
and half a dozen other firms were the only people who carried on 
the business of manufacturing such electrioal equipment. Defen- 
dante, counsel submitted, hed no experience or knowledge to 
enable them to make designs of their own. The plaintiffs were 
anxious to know the plates and patterns of defendants’ own designs, 
from which defendants said they manufactured. Defendants said 
that, so far as they were at present able to give particulars, it wae a 
section of an insulator. 

Mr. PAvL ESTLER gave evidence to the effect that many of the 
designs in defendants’ catalogue of 1904 were similar to the designe 
plaintiffs һай given defendants to make patterns and castings from. 

On let inst. Mr. Евнквт PauL EsTLER gave evidence of a 
similar nature to that of the previous witness, and said Mr. Bright, 
one of the directors of the defendant firm, bad agreed not 
to make fittings from plaintiffs’ patterns for any other person or 
firm. This was a new class of business defendants were now 
carryiog on. 

Mr. CHARLES MrrrTLEHAUSEN, M.I.C.E., and Mr. Tuomas BATE, 
gave evidence as to a customary understanding in the engineering 
trade in regard to deagns, &c. This closed plaintiffs’ case. 

Mr. PHILLIP BRIGHT, examined, said he was managing director of 
the defendant company. Nothing had been agreed as to what 
defendants might do with the patterns made from drawings or 
samples sent by plaintiffe. All the drawings, samples and patterns 
sent by the plaintiffs were plaintiffs’ property, and were returned 
when asked for. Ав tothe metal patterns, the defendants never 
charged the plaintiffs anything for them, and he thc ught the founder 
had a right to use them. If it were an absolutely original design, 
then he did not think the founder had a right to use 1t at all for the 
purpose of selling to otbers. He believed when he published the 
catalogue that all the articles in it were common to the trade. He 
was quite sure they had not supplied any order on the footing of 
this catalogue. 

Cross- examined: He thought September 14th, 1901, was the first 
date they sold finished electrical articles of any manufacture other 
than the plaintiffs’, They sold these to the General Electric Com- 


у. 

Before the witness bad concluded his evidence, Mr. JENKINS, 
in the course of rome discussion, said it migbt be well for him 
to state what his intentions were. He was to have put another 
member of the defendant firm in the box to give his version of 
whether there had been a verbal agreement. Defendants had 
always conterded that the articles appearing in tbe catalogue were 
common to tbe trade. He thought that an honest mistake had 
deen made about tbat, aud be was bound to confess on tke facts 
proved that certainly tome of the articles were not common to the 
trade. After Mr. Bright bad stated that be ought not to use pat- 
lerns except of things which were common to the trade, counsel did 
Lot propose to call evidence to suggest that the custom was 
confinea to patented and registered designe. He wished to make 
an end of the whole thing. They weuld put an end to any copies 


of the catalogue still in their possession, the metal castings would 
be destroyed, and they would start afresh. 

Defendants ultimately submitted to an injunction restraining 
them from making апу castings based upon patterns, designs, 
or samples supplied to them by the plaintiffs or aay repro- 
ductions of patterns or castings which defondante had made 
for the plaintiffs. Defendants further undertook to destroy 
all such castings in their possession, as well sas copies 
of the catalogue complained of. Plaintiffs did not press the 
part of the claim based upon copyright, and in respect of this issue 
the Judge deprived them of their costs. | 


HAMPSHIBRE v. BRADFORD CORPORATION. 


- Aw action was heard on the 5th in: t. at the Leds Assizes in which 


a clerk named Hampshire, who had been strack by a falling trolley 
wire when travelling on one of the defendants cars, claimed 
damages. He was awarded £150. 


UNDERGROUND ErnEOTBIO RarLways Co. or Lonponx, LTD, v. THE 
CoMMISSIONERS OF INLAND REVENUE. 


Тнв case came before the Court of Appeal, composed of the 
Master of the Rolls, and Lords Justices Stirliag and Mathew, on 
Tuesday, on the appeal of the Commissioners from a judgement of 
Mr. Justice Channell in the King’s Bench Division. It was a 
special case raising an important question as to the amount of stamp 
duty payable by the company under the agreement by which it 
acquired control of the Brompton and Piccadilly Circus Railway, 
the Charing Oross, Euston and Ham Railway, the Great 
Northern and Strand Railway, and the Baker Street and Waterloo 
Railway. | 

From the special case, it appeared that by an agreement dated 
June 25th, 1902, with the Metropolitan District Electric Traction 
Co., L'd., the Underground Electric Railways Со, which had a 
capital of £5,000,000, agreed to purchase the whole of its under- 
taking. Part of the consideration for the sale was (1) that 
£500,000 should be paid in cash by the new company, on com- 
pletion of the purchase, together with interest at the rate of 5 per 
cent. per annum on £250,000; (2) £500,000 in shares ; and (3) the 
profits in the new company available for dividend in respect of each 
year, should be applicd :—(a) In payment of а cumulative dividend 
at the rate of 5 per cent. per annum on-the amount for the time 
being paid up on any shares issued by the new company; and (b) 
in paying to the Traction Co., or its assigns, as a further part of the 
consideration for the sale, such a sum ав thould be equal to a divi- 
dend of 3 per cent. on the amount for the time being paid up on such 
of the original ordinary share capital of £5,000,000 in the new 
company ав sheuld for the time being have been issued by the new 
company. On July 8tb, 1902, an instrument was presented on 
behalf of the new company for the purpose of being stamped, and 
the Commíssioners, in assessing the duty payable, computed the 
consideration for tbe property agreed to be sold as £1,947,583 
18s. 5d, which, after making certain deductions, was put at 
£1,527,357 178. 11d. The question was whether the Commissioners 
were right in including therein £780,000 under Clause 3 of the 
agreement. The Commissioners held that the sum contingently 
payable out of the profits in each year under the sub-clause was 
* part of the consideration for the sale," and that, so far as such sum 
was capsble of ascertainment at the date of the agreement, it was 
liable to ad „valorem conveyance duty аб tbe rate of 10 per 
cent. The company, on the other hand, submitted that 
such sum was incapable of assignment by reason of the 
remoteness of the contingency upon which the payment 
must be made. Mr. Justice Channell gave judgement for the 
Underground Electric Railways Co. with costs; hence the present 
appeal of the Commissioners. 

The Attorney-General and Mr. Rowlatt appeared for the 
appellants, and Mr. Roskill, K.C., and Mr. Austin Carpmsel for the 
company. 

At tbe conclusion of the arguments, their Lordships adopted the 
contentions of the Commissioners, reversed the decision of Mr. 
Justice Cbannell, апа entered judgement for the Crown for the 
amount claimed. 

Mr. RoskKiLL asked for a stay of execution with а view to the 
company considering whether they would take the case to the 
House of Lorde. 

A stay of execution was granted for one month. 


J. BAKEWELL & Co., LTD. 


Mr. JosrIon WaRRINGTON, in the Winding- up Court on Tuesday, 
had before him a summons asking for the removal of Mr. Joseph 
Bake well, who was stated to be promoter und managing director of 
the company, and with his family, the largest shareholder, from 
the position of liquidator. Affidavite were read stating on the one 
side that a committee of shareholders had been formed and had dis- 
covered irregularities which they thought ought to be inquired into, 
and on the otber, tt at the removal of the liquidator would be pre- 
judicial to the business of the company, which had a number of 
contracts for electric lighting in various parts of the country, 
including some with municipal authorities. Mr. Bakewell had pre- 
pared an affidavit in wbich he stated that he had been a working 
electrician, and had done a small but lucrative business until the 
formation of the company, whose registered address was King 
William Street, E. C., and added that he was more competent 
to conclude the liquidation than Mr. Stanley, the gentleman 
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suggested by the committee of shareholders as his suc- 
cessor. Part of the opposition came from members of a family who 
had personal reasons for attacking him, they having made claims 
which be had disallowed. 

In giving jadgement, his LonpsHiP referred to a report which 
bad been made by an accountant, which, to say the least, was an 
unfavourable one. It was not satisfactory that when matters 
were brought before the liquidator which demanded investi- 
gation, he should meet them by expressing his willingness 
that the Court should inquire into them. There ought to be 
a liquidator who was not in such a position, that in order to 
do his duty he must come to the Court and ask what it was. On 
the whole, due cause had been shown, and he should grant the 
application appointing Mr. Stanley liquidator. 


MANCHESTER ÜABBIAGE AND Tramways Co. v. SWINTON AND 
PENDLEBURY U. D. Cs. 


THE matter of this arbitration came before the Court of Appeal, 
composed of the Master of the Rolle, and Lords Justices Stirling 
and Mathew last week, on the appeal of the purchasing authority 
from a judgement of Mr. Justice Channell in the King's Bench 
Division. | 

This was a epzcial case stated on May 28th, 1903, by Sir Fredk. 
Bramwell as to whether the District Council were to purchate any 
of the company's depits outside the district of the Council. 
Bec. 43 of the Tramways Act, under which the purchase was to be 
made, is as follows, so far as material :—“ Where the promoters of 
а tramway in a district are not the local authority, the local 
authority .... may (within certain specified times) . . by 
notice in writing, require such promoters to sell, and thereupon 
such promoters shall sell to them their undertaking, or so much of 
the same as is within such district upon terms of paying the then 
value . . of the tramway, and all lands, buildings, worker, 
material and plant of the promoters suitable to and used by them 
for the purposes of their undeitaking within such district." The 
question which arose upon the appeal was whether the words 
" within such district,” qualified the word “undertaking ” во that a 
depdt outside the Council's district, but suitable to and used for the 
purposes of such part of the undertakiog as was within such district, 
was to be taken and paid for by the Council. The Council contended 
that the words within the district" qualified the words lands, 
buildings, work, material, and plant," and that, therefore, the depót, 
being outside their district, could not pass. It seemed that there 
were two depdts, both outside the Council's district, but at the depot 
at Church Street the cars and horses of the line were kept. The 
special case found, as a fact, that the Church Street depot was 
"suitable to and used with” the undertaking, but tbat the other 
depot was not. Mr. Justice Channell upheld the special case. Hence 
the present appeal. 

Mr. Pickford, K.C., and Mr. Rhodes appeared for the appellants, 
and Mr. Fletcher Moulton, K.C., Mr. Astbury, K.C., Mr. Edridge 
апа Mr. Sanders for the respondents. 

On Saturday the Master or тнв ROLLS, in giving judgement, 
after stating the facts, said the question for decision arose under 
Section 43 of tbe Tramways Act, 1870, and wa* whether in 
the са'е of a depót situated as the one in Church Street 
was — viz, geographically outside the purchasing authority's 
district—the purchasing authority was liable to take it over 
and pay for it. Sir F. Bramwell, in the specisl case stated by 
him, had set out in a very elaborate manner, described exactly the 
physical conditions of this dep6t and the purposes for which it was 
used, and be then formulated certain conclusions with respect 
to it. It seemed to his Lordship that the arbitrator, having so 
minutely set cut all the circumstances surrounding the case, treated 
the question as опе of law, and it was open to this Court now to 
deal with the case on that footing. It was important to notice that, 
in order to get to the depót in question from the Council's district, 
it was necessary to first pass over the main line of the Salford 
Corporation, and then over a spur line, the depot itself being 
within the district of the Salford Corporation. The Council 
said that the oompany were not in a position to pass to 
them the right to use either the Salford Corporation’s main 
line or the spur line, and therefore as they could not sell 
that which would enable the depót to be used, the depdt was not 
suitable to, and used by them for the purposes of the undertaking 
within the meaning of the Section. Whether or not the company 
could pass the right to use the Salford main line was & question 
upon which he would express no opinion, but it was perfectly clear 
that whatever rights they possessed with regard to that line, those 
rights did not extend to the spur line. That being so, the tramway 
company, not being in a position to give the right of access to the 


depÓt in question, it clearly could not be said to be suitable to the 


undertaking within the meaning of tke Section. The company, in 

his opinion, bad failed to show conclusively that there was an 

obligation on the dietrict Council to pay £24,000 in respect of that 

depot. For these ressons he thought the appeal must be allowed. 
е Lorrs Justices coficurred. | | 


+ HALL v. LIVERPOOL CORPORATION. 


Ox Tuesday, at the Liverpool Assizes, Mr. E. F. Hall, of Prescot, 
prosecuted the Corporation of Liverpool to recover damages for 
injuries caused by a conductor on one of the Corporation's tramcars. 
The facts, as re in the Morning Post, are that plaintiff was a 
passenger on June 22nd, and entered the сат smoking А cigar, He 


alleged that, on taking his seat, he ceased to smoke, but admitted 
holding the cigar in his hand. He was requested by the conductor to 
put thecigar out orleave. Plaintiff, however, prctested that he was 
not smoking, and declined to leave. He gave the conductor his 
name and address, and the car proceeded, but subsequently the con- 
ductor again required him to throw away the cigar or leave the car, 
and on bis refusing to do either, the conductor, a powerful man, 
put him off the car, with the result tbat his leg was broken, and he 
suffered a severe shock. He was 67 years of age. For the Cor- 
poration it was contended that the conductor did what he was 
entitled to do, the plaintiff having refused to obey the bye-laws. 
The breaking of the leg was а regrettable accident. The jury 
awarded the plaintiff £1,000, and judgement was entered 
accordingly. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WRK ENDING DECEMBER Ist, 1908. 


Alexandria .. . Value £22 Aalsund «is is „ Value £63 
Amsterdam .. T T te 54 Adelaide. Teleg. mat... ee 1,020 
Antwerp. Elec. fuse. .. 584 Aden .. єз - E © 18 
Bombay ih vs ws өө 38 „  Telcg. mat... ws sx 3 
Buenos Ayres " "d .. 255 Amsterdam. Ses va a 68 
Calcutta m vx ‚ 2,419 н à Elec. machinery.. 668 
Teleg. mat. .. .. 901 Antigua... P ке .. 110 
Canada (via States) - . 92 Bombay  .. si a .. 4,061 
Cape Town.. zè es . . 1,809 ù Blec. machinery So 176 
Colombo  .. "T Ah . 108 i Teleg. mat. os 515 
Delagoa Bay i sa .. 238 Buenos Ayres m s „ . *1,518 
vi Teleg. mat. .. 1,287 Caloutta es oe .. 694 
Durban si oe a oo 848 " Elec. machinery .. 76 
East London As ss .. 147 Cape Town i oe oe 29 
Flushing * э << EO s Teleg. mat. . 8910 
Hamburg. Teleg. mat... > to Chinde ea - бе ics 17 
Hong Kong ee ee ee ee 78 Christianis ve ee 4 ee 21 : 
5 Teleg. mat. 96 Cologne m са ва js 13 
Madras 5» Ө» so è 299 Colombo " i $s T б 
Malta Я -" = 17 РА Teleg. mat. eT 6 
Melbourne .. vs ое ee £0 Copenhagen. Elec. cable. 46 
Monte Video m" sä . 0104 Demerara .. i» tie . 20 
Napier ss P^ is iu 89 Dur Ss xs н . 885 
Perth š: ii vs us 61 з Eleo. machinery „ 880 
Port Elizabeth  .. si P P Teleg. mat. „ 117 
Rio de Janeiro a m 17 Enst London vx "e se 1 
Rotterdam .. as a s 15 Fremantle .. э» бе oe 11 
Shanghai oe is . 200 Ghent ie E. rh es 15 
Singapore .. 59 Gothenburg.. a s "m 16 


WEEK ENDING NOVEMBER 29TH, 1904. 


Teleg. mat. = "m 89 | 


9 Halifax өе 92 
Stockholm. Teleg. wire .. 18 


Hong Kong. Elec. cable .. 280 


Sydney zs V oe .. 2,694 Lyttelton x sė vs 80 
" Elec. cable .. : .. 2,900 ТА Elec.cable .. .. 1,180 
Trinidad  .. - sė КЕ 2 Madras i - е .. 100 
" Elec. cable .. .. 235 
m Elec. machinery .. 591 
Marseilles .. ss e's Р 44 
Melbourne .. - 92 .. 110 
i Elec. machinery .. 258 
Otago.. is id . 29 
Paris .. v is as ‚ 119 
з Elec. machinery.. „ 865 
Penang T a o ee 824 
Perth. Elec. machinery oe 30 
Port Elizabeth ее ee ee 41 
- ' Elec. machinery 12 
Rio Janeiro .. ks es Ж 4% 
ix 'Teleg. mat. .. 4,070 
Shanghai .. с5 wa “a iM 
Bingapore .. СЭ ee ee 
"s Elec. cable .. eo 539 
^ Teleg. mat. .. ee 180 
Suez. Teleg. mat. T ee 104 
Sydney ee ee eo ee 529 
Toronto ee ee LN ee 40 
Wellington. oe oe oO 133 
Total. 214,502 Total £21,966 


Foreign Goods Transhipped. 


New York. 'Eleo, appris, Value £102 Gothenburg. Telephones Valuc £426 


Bt. Petersburg. Elec. apparatus 70 
Total . £495 


Sisson's Engines,— Messrs. W. Sisson & Co., Ltd, of 
Gloucester, have recently booked the following contracts for their 
patent high-speed enclosed self-lubricating engines :— 

One 85-в.н.р. for Gloucester Railway Carriage and Wagon Co., Ltd., for their 
Cardiff branch. ` 

One 120-в.н.р. for Mr. А. Moir, of London. 

One 40-в.н.р. for General Electric Co., Ltd., of Witton. 

One 70-в.н.р. for Washington Chemical Co., Ltd., Co. Durham. 


The Nesdrum Boiler.—This boiler, which is made by 
Messrs, Richardsons, Westgarth & Co., of Hartlepool, is offered to the 
consideration of engineers on the ground that it is a water-tube 
boiler with straight tuber, and has a furnace which possesses a 
large capacity in the shape of height above the grate, and of which 
three sides are of brickwork, while the fourth for water tubes is 
screened off from the es for the furnace gases by a ba ffle, com- 
polling all gases to travel the full height of the furnace. The tubes 
are held between a pair of annular drums, each pair of drum-heads 
then forming a long nest of tubes which are arranged together in 
sufficient number to make up the width of a boiler. Thus a boiler 
may consist of three such nests in width, and two sets of three nests 
each are placed parallel with each other and inclined slightly from 
the vertical. The drums are connected top and bottom to each 


other, and to an upper transverse steam drum, beyond which is con- 


nected a third set of three nests of pipes; or there may be three 
seta of nests in front of the steam and one behind. By 


suitable choice of the number of nests, a boiler of any desired size 


is built up. The boiler is made under Hornsby’s patents. 
Ы 


flexibility under severe strains. 
heavy loads has been admitted to be impracticable, owing to the 
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Westinghouse Awards at St. Louis.—In addition to 
the special award in the Department of Machinery, no fewer than 
12 grand prises and 25 ordinary awards have fallen to the share of 
Westinghouse enterprises. The plant that secured this success 
comprises the stock products of the companies as follows:—a.c. 
generators and motors, 4.0. turbo-generator installation, trans- 
formers and rotary converters, p.c. generators and motors, electric 
railway motors, А.С. and D.c. control systems for single and multiple 
unit operation, mining and industrial locomotives, horizontal gas 


engines and steam turbines, air brakes and friction draught gears, 


electric car brakes, air brakes and accessories for signal systems, 
development of mercury vapour lamps. Tbe gold medals the 
Westinghouse companies received are as follows:—For complete 
А.О. and D.C. switchboards, Bremer arc lamps and arc lighting system, 
Nernst lamps, Cooper-Hewitt lamps for photo-engraving, water 
and gas meters, electric measuring instruments, and for industrial 
betterment work and housing of the working class. 


Roller Bearings.—The advantages of roller bearings in 
reducing friction have long been known and admitted, but owing to 
the difficulty of applying them practically so as to be reliable under 


varying loads, their general application has bith:rto been limited. 
The chief difficulties to be overcome have been (a) tersional or 


cross winding of the rollers in their paths; (0) the correct relative 
proportions between the load to be carried and the diameter of the 
rollers ; and (c) their durability as regards their hardness and in- 
The application of ball bearings to 


liability of the balls to crushing or flattening, combined with the 
certainty of indentation or cutting ofa race in the roller path. 
On the other band, the introduction of a roller of eqaal hardness 
and tensile strength enables the load to be carried on a straight 
line throughout the bearing surfaces on the roller path. One of the 
chief difliculties to be overcome has been that of so arranging the 
bearing as to preserve its true parallelism with the journal or shaft 
on which it rotates, and to provide against any one part of the 


roller taking an unequal share of ita load by reason of its rigidity 


in its bearing; and another has been that of producing rollers and 
a roller path of such reliability as not merely to withstand the 


stresses of heavy loads and high speeds, but to ensure that there 


shall be no failure of any of the parts due to uneven or unequal 
wear either of the rollers or of the journals on which they revolve. 

The Empire Roller Bearings Co., as successors of the Roller 
Bearings Co., Ltd. (which was established in 1896) took up the sub- 


ject at the point where the former company left it in 1900, 


and they have successfully established roller bearings upon the 
market as a commercial article. The L. B. & S. C. R. Co. for upwards 


of six years experimented with the axle-box bearings of the earlier 
type, and the results obtained have led to their trial by this com- 


pany upon their main-line fast trains running between Brighton 
and London daily. The bearings were proved to ba thoroughly 
durable and efficient after nearly two years of continuous running, 


. during which time they had covered a distance of at least 80,000 


miles. The railway company has now decided to test the economy 


in tractive effort, for which purpose a whole train is to ba fitted 


throughout with roller bearings. 

These roller beatings have been employed for motor road 
wagons, in which for several years past they have been in constant 
use with the most gratifying results, and for tramcars, sach as, for 


, example, those of the Croydon Corporation, and the Southport tram- 


ways, where for upwards of two years а large number of cars fitted 
with roller bearings have been successfully working, and where the 
economies in current consumption due to their adoption have been 


. shown to be as much as from 20 to 35 per cent., measured ia units 


per car-mile. They are equally snccessful upon the cars of the Cor- 
porations of Hull, Liverpool, Sheffield, “с. For works shafting, 
the saving in power has been shown to be as much as from 50 
to 70 per cent. in driving the machinery. 

These roller bearings have also been supplied to the Colonies, 
including the Cape Government railways, to the Indian Govern- 
ment, to the French railway companies, and to the South American 
railways, both for railway rolling stock and lighttrolley work, and 
have recently been fitted to the revolving stages of the new Coli- 
seum now being constructed in London, where tbeir adoption has 
enabled the supply of electrical power for the machinery to be very 
largely reduced. 


Duplex Station Voltmeters,—We have received from 
тоты Nalder Bros. & Thompson the following letter оп thia sub- 

ect :— 

Messrs. Evershed & Vignoles, in writing to you drawing 
attention to the double voltmeter arrangement of which they sent 
you illustration, quite miss the point of our instrument, which you 
were good enough to illustrate recently in your paper, namely, that 
it is an illuminated dial edgewise combination of voltmeters, 
arranged to turn about а vertical axis, and capable of swinging 
through 120°, or more if necessary. The arrangement which they 
illustrate is an old one, which we ourselves have made for sundry 
supply stations during the last few years, so we hardly thought it 
was worth while to draw attention to this combination, which, 
though excellent in itself, presents no features of novelty. 

Faithfully yours, 
NALDER Bros. & THompson, LD. 
Fras, H. NaLDER, Managing Director. 


German Electrical Machinery Trade.—So far this 
year there has been ап increase in the exportation of electrical 
machinery from Germany, the returns for the nine montbs ending 
with 8 last showing a total of 9,857 tons, as contrasted 
with only 9,695 tons in the corresponding period of last year. 


There has also been an increase in the importation of foreiga 
electrical machinery into Germany —from 662 tons in the first nine 
months of 1903, to 1,001 tons ia the nine months ending with 
Beptember last. 


Destructor Contract.—Mesars. Meldrum Bros., Lid., 
of Manchester, have just received from the Admiralty a contract 
for one of their well-known Simplex regenerative refuse 
destructors with steam-generating plant. This is to be erected at 
Chatham Dockyard in connection with the large electric power plant 
which is being installed under the direction of Messrs. Preece and 
Cardew, the Admiralty’s consulting engineers. 


Private Bills in the Coming Sesslon.— The plans of 
Bills deposited already in the Private Bill Office for the session of 
1905 include the following:— 

Railways.—Baker Street and Waterloo; Central London (Ne# 
Lines); Oharing Cross, Euston and Hampstead; Edgware and 
Hampstead; Great Northern, Piccadilly and Brompton (Nos. 1 
and 2); Hammersmith, City and North-East London ; and North. 
East London. 

Tramways.— Aberdare; Gosport and Fareham; Hastings; 
Liverpool Corporation ; London County Council; London Southern; 
Metropolitan Electric; Oldham and Saddleworth District; and 
Wellingborough and District Tramroads and Electricity Supply. 

Miscellaneous — Administrative County of London and District 
Electric Power Co.; Andover Lighting and Power; Birmingham 


Corporation; Bolton Corporation; Bootle Corporation; Bristol 


Corporation; Bury Corporation; Central Electric Supply Co.; 
County of London Electric Supply; Croydon Corporation; Ewt 
London and Lower Thames Electric Power ; Halifax Corporation ; 
Morley Corporation; Shropshire and "Worcestershire Electric 
Power; and Boutb Wales Electrical Power Distribution Co. 


An Australian Mining Piant.—According to Aws- 


tralasian Hardware and Machinery, an electrical mining plant has 


been installed by the Oathcart Proprictary Gold Mines. It was 
supplied by the Austral Otis Engineering Co., Ltd., as agents for 
Gans & Oo., of Budapesth, and includes several Gans motors. There 
are two steel boilers, 12 ft. x 6 ft. 6 in. in diameter; a Belliss 
compound engine of 158 в.н.р., coupled to a Ganz three-phase 
generator of 110 kw. output. A triplex planger pump with a capa- 
city of 25,000 gallons per hour, is driven by a 45-в.н.р. Ganz motor 
of the three-phase enclosed type. The winding gear, which is 


designed to lift а load of 18 cwt. balanced, or 30 c «wt. un 


at the rate of 500 ft. per minute, is driven by & Glanz three-phase 
motor of 44 B. H. . nom. and 60 B.H.P. maximum. When erected the 
puddlers will also be electrically driven by & similar motor of 
34 B.H.P. The whole of the engine-house and surface erections will 
be lighted by electricity, the outlay of the company in connection 
with the new plant being about £6,000. 


New Works at Trafford Park.—A Manchester news- 
paper says that the American Car and Foundry Co. have acquired a 
site in Trafford Park for the purpose of erecting large works for tbe 
manufacture of railway wagons and carriages. The company 
already possess fifteen large works in the United States, and their 
daily output is more than 300 wagons and carriages. T'hey have 
just undertaken а contract forthe supply of the railway carriages 
for the Baker Btreet and Waterloo Underground Hailway ín Londor. 
All these carriages will be built and, finished at the new estab- 
lishment in Trafford Park. The only portion of the work which 
will be imported will be the steel work, which will be received in 
& finished state. The remainder of the work will be done in 
Eugland. The company expect to have the workshops erected and 
the necessary equipment installed, and to commence delivering the 
finished carriages, early in March. 


Book Notices, — Fowler's Mechanical Engineers 
Pocket Book, 1905.” By W. H. Fowler. Manchester: Ssientific 


Publishing Co. Leatherette and red edges, 1s. 6d. net; leather and 


gilt edges, 2s. 6d. net. 

" Producer Gas.” By A. Н. Sexton. 
Pablishing Co. 10s. net. 

“А Treatise om the Theory of Alternating Currents.” By 
Alexander Russell. Cambridge: University Press. 128. net. 

„Fire Tests with Lamps." London: The British Fire Prevention 
Committee. 2з. 6d. 

“ Science Abstracts.” Sections A, Physics; B, Electrical Engi- 
neering. November 25th, 1904. London: E. & F. N. Spon. 
18. 6d. each. 

" Who's Who," 1905. London: A. & C. Black. 78. 6d. net. 

Who's Who Year-Book," 1905. London: A. & C. Black. 1s. net. 

" Englishwoman's Year-Book and Directory," 1905. By E. Janes. 
London: A. & C. Black. 2s. 61. net. 

"Patrol Motors and Motor-Care.” By .T. H. White. London: 
Long mans, Green & Co. 4з. Gd. net. 

Tae P. and О. Diary and Almanac, for 1905, has come to baad. 
As well as being a diary of convenient size for тазу purposes, it is 
useful because of its maps of the Continent, India, Australia, Ac, 
and of its quaatity of information respecting the steamship service 
of the P. & O. Co., agents and correspondents ia different parte of 
the world, mail dates, table of sea distances, &o. It should be an 
invaluable compendium for mercantile houses in the Un 
Kingdom. 


Plant for Sale.— The Bridlington Corporation is offering 
а 42-в.н.р. gas engine, arc lighting dynamo, arc lamps, cable &c., 
for sale, consequent upon the opening of the new lighting station. 
Manchester Corporation invites offers for two 750-K w. Ferranti- 
Westinghouse continuous-current compound-wound sets, now s 
Dickinson Btreet station. See our advertisement pages to-day for 
particulars. 


Manchester: The Scientific 
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Bankruptcy Proceedings.—The public examination 
was held before Mr. Registrar Giffard on Wednesday last week at 
the London Bankruptcy Court of Arthur Edgar Brooks, 110, 
Cheapside, electrical engineer, trading as Brooks & Brooks. The 
statement of affairs shows total liabilities £5,711 168. 6d., of which 
£2,352 Os. 3d. is expected to rank, against assets valued at £37 158. 
In the course of a lengthy examination by Mr. C A. Pope, Assistant 
Receiver, the debtor stated that since 1896 he had been interested 
in the business carried on at 110, Cheapside, as Law’s Peach Bitters. 
Then in 1901 he entered into partnership with Mr. В. О. Cook, and 
they commenced busiress as electrical engineers at the same 
address. The debtor added that he put in £150, which be bor- 
rowed from his mother, and Mr. Cook provided no capital. The 
latter retired from the firm in 1903, leaving the business to witness, 
whocontinued it tothe date of the receiving order. Very little 
business, however, had been done during the past summer. His 
failure was entirely due to liabilities which he had contracted as 
gurety for others, the electrical business having been carried on at а 
profit throughout. The examination was ordered to be concluded. 

The first meeting of creditors was held on Wednesday last week 
at the London Bankruptcy Court, under the failure of Harry Arthur 
White, electrical engineer, lately carrying on business as Ridout 
and Co., at 45, Highgate Hill, N. The receiving order was made 
on November 10th, upon the petition of the General Electric Co., 
Ltd., the act of bankruptcy alleged being non-compliance with the 
requirements of the bankruptcy notice duly served upon the debtor. 
It was stated that the debtor had sold off his stock-in-trade, and the 
premises are now empty. The meeting was adjourned for three 
weeks, the debtor having lodged ап application to rescind tbe 
receiving order, on the grounds: — (1) That a notice of bankruptcy 
was never served upon him or had come to bis knowledge; (2) That 
the petition was not personally served upon bim ; and (3) That until 
November 10th he had no formal notice of any proceedings in bank- 
ruptey being taken against him. 

Last week a first meeting of creditors was held under the receiv- 
ing order made against Mr. Arthur William Wigmore, physician and 
surgeon, of Hampstead, and Welbeck Btreet, W., who for two years 
has practised as a skin specialist and Röntgen rays expert, and 
attributes his failure mainly to the Leavy expenses of his practice 
in Welbeck Street, to inability of patients to pay full fees by reason 
of financial depression, and to alleged injurious effects caused by 
the X-rays as used by some practitioners. The matter remained in 
the hands of the Official Receiver to be wound up in bankruptcy. 

At Nottingham on November 30th a meeting of the creditors of 
Albert Smith, electrical engineer, of Nottingham (Electric Motor 
Bupply Co.) was held. The unsecured liabilitieg amount to £745, gross 
debts £808, assets estimated to realise £264, and a deficiency of 
£491 13s. Debtor commenced business in Sept, 1903, he taking over 
the assets and liabilities cf tte business carried on by his fatber and 
a partner for the consideration of £40. The liabilities exceeded 
bis assets to some extent, but debtor considered the business could 
be made solvent. Не attributes his insolvency to embarrassments 
arising from having to make good these liabilities, to loss on а con- 
tract, and to general decline of trade. The winding up of the 
estate was left in the hands of the creditors. The public ex- 
amination of the debtor took place at Nottingham Bank- 
ruptey Court on Friday, when debtor stated that the liabilities 
attached to the business when he took it over amounted to £200. 
At one time he considerably reduced his liabilities, but at the 
beginning of 1904 there was a period of bad trade, and through baving 
to make good some bad work done by the old firm, his liabilities 
increased, and he was unable to meet them. The examination was 
closed. December 2204 is the last day for receiving proofs in 
this case. The trustee is Mr. T. Gourlay, 4, Castle Place, Park 
Btreet, Nottingham. 

The first meeting and public examination in re Harry Oooke, 
electrical engineer, of Longton, are to be held on December 19th, 
at the Town Hall, Stoke-on-Trent. 


Dissolutions and Liquidations.—Mesers. E. Gandy 
and R. H. Dewbery (Premier Engineering Co., electrical and 
general engineers, 71, Parliament Street, Nottingham) have:dissolved 
partnership. 

Mr. J. M’Nab Hunter bas retired from the firm of Osborne and 
Hunter, electrical contractors and engineers, 1084, West Regent 
Btreet, Glasgow, and the business will be continued under the eame 
title by the remaining partners, Hugh Osborne and J. W. Black. 
Mr. Hunter has retired owing to certain interests in South Africa 


demanding hís presence there. б 

The Cross Electric Engineering and Manufacturing Co., Ltd., is 
winding-up voluntarily. | 

A final dividend of Эв. in the £ is payable on December 12th, in 
re Harry South & Co., Ltd, of Garrick Street. 

A dividend of 20s. in the £ is payable on December 4th in re 
F. W Parkes, electrical engineer and fitter, Colwyn Bay (separate 
estate). A first and final of 2s. 7d. is payable on the same date in 
те F. W. Parkes and E. Badleir, trading as Parkes & Sadleir, elec- 
trical engineers and fitters, Colwyn Bay. 

A meeting of the Never-Wet Seat Co., Ltd., is to be held at 
Manchester, on January 12th, to hear an account of the winding up 
by the liquidator, Mr. Geo. Roberts. 

Under a compulsory winding-up order made laet March against 
the Automatic Telephone Co., Ltd., a sitting of the London Bank- 
тарісу Court was held last Monday before Mr. Registrar Hood, for 
the publie examination of Mr. Max Margowski, the managing 
director. The proceedings were based on the petition of sabare- 

holders, and accounts have been lodged showing liabilities £1,175, 
‘against assets valued at £4,185, but a deficiency of £10,051, as 
regards shareholders. Mr. H. Brougham, Official Receiver, con- 
ducted the examination for the Board of Trade; Mr, Harry Dobb 


was briefed for the committee of shareholders, and Dr. Counsel for 
the witnesses. 

Questioned by the Official Receiver, Mr. Margowski said the com- 
pany was registered in January, 1903, and was a reconstruction of 
the Automatic Telephone Co., Ltd. The last named company 
was formed in July, 1897, and was a reconstruction of the 
Apostoloff Automatic Telephone Parent Syndicate, Ltd., which 
was formed in November, 1895, to acquire an undeveloped inven- 
tion belonging to Mr. Apostoloff. Of the £10,000 capital of the 
syndicate, about £4,000 was subscribed in cash, witness providing 
98 per cent. of thatsum. The capital of the Automatic Telephone 
Co., Ltd., was £100,000, divided into 400,000 shares of 5s. each, of 
which 40,000 were issued to Mr. Seligman Lui as the purchase eon- 
sideration for bis patente. In all, 337,662 shares of that company 
were issued. The witness was questioned at some length regarding 
2,000 preference shares standing in the name of his wife, and the 
circumstances under which they were acquired. He next admitted 
that as managing director be had exceptional powers. Early in 
1902 the company received a model apparatus from Mr. Seligman 
Lui, and subsequently another was received, the result being that 
farther capital was required. In December, 1902, resolutions were 
passed for a voluntary liquidation of the company, which was re- 
constructed under the name of the Automatic Telephone Co. (1903), 
Ltd. The nominal capital was kept at £100,000, but it was divided 
into 800,000 shares of 28, 6d. each. For every 53. share of the old 
company the holders were allotted two shares of the new company, 
each credited with 2s. paid. As chairman of the extraordinary 
general meeting witness made a speech, which was reported in the 
Statist. The articles of association of the new company also gave 
bim exceptional powers, and made his position as managing director 
irremovable. In fact, the whole way through since the promotion 
of the Apostoloff Syndicate, he had enjoyed absolute powers, 
and could do things which, in other companies, could only 
be done by the board. On December 19th, 1902, Mr. 
Barlow, & shareholder, sent in а notice dissenting from the 
reconstruction scheme, and subsequently notices of dissent 
were received from other shareholders, one being the Honduras 
Banking Co., of which witness was a director, and others being 
friendly shareholders. A compromise was effected with those 
dissenting sbareholders, and out of а total issue of 564,469 shares of 
the new company, 212,531 went to them. The examination turned 
upon the distribution of shares issued to witness, and he then stated 
that certain plant and machinery were purchased and sent down to 
premises at London Road, Greenwich, belonging to his wife, but 
bearing the name of Margo & Oo. 

The Official Receiver: We have had Margowski, David Binney 
and Co, and now Margo & Co. Have you ару more aliases ?— 
Margo is not very far out. | 

Examination continued: On October 28th, 1903, a resolation was 
passed to purchase for £950 Mrs. Margowski's share in an improved 
portable electrical fan. 

It transpired that the purchase consideration had taken the shape 
of а mortgage given over the company's machinery, and that an 
action in connection therewith was pending. Under those circum- 
stances, the Official Receiver contented himself by obtaining the 
statement from the debtor that the electrical fan had nothing to do 
with the automatic telephone patente. 

Examination continued: When, in November, 1903, a meeting 
was called, with a view to a voluntary liquidation and a further 
reconstruction, witness did not know that certain of the sbare- 
holders were anxious to have & compulsory winding-up' order. A 
further meeting was held on February 11th, 1904, it being convened 
by advertisement only. Bome shareholders attended, and the 
voluntary liquidation resolution was carried by proxies held by 


‘himself. A poll was demanded, the notice being in witness's hand- 


"writing, and being dated six days before the meeting. The witness 
was questioned at some length regarding the cheques he had received 
from the company, and the payments made by him on its behalf. He 
admitted that he had paid certain cheques into his private banking 
account, and that his pass-book had been lost in the course of his 
apro ud proceedíngs. | 

Mr 


rougham intimated that although the Official Receiver in 


Bankruptcy had no funds in the witnese’s estate with which to defray 
the cost of a banker's copy of the pass-book, he proposed to obtain 
a copy for the purposes of this inquiry. The inquiry was then 
adjourned to a date to be fixed after the hearing of the action. 


Cryseleo Lamps.—We understand that H.M. Postal 
Telegraphs Department has placed a large contract with Oryseloo, 
Ltd., of Bedford, for low and high voltage lamps. The company 
are very busy on lamps for the Admiralty, and have also received a 
contract from the Midland Railway for the supply of lampa for one 


year (ending December 31st, 1905). The large influx of orders this 


season bas necessitated a further increase of plant at the Kempston 
Works, at Bedford, and an 80-н.р. Crossley gas engine is being put 
down. | 


“ Comstick.” — Mr. S. W. Cuttrise, of Prudential 
Buildings, Leeds, forwards us a sample of his well-known commv . 
tator lubricant, known as Comstick. This is specially prepared for 
its purpose, and is claimed to be much more effective than ой, tallow, 
or vaseline in keeping the commutator in good condition. 


Osmium Lamps.—We understand that the General 
Electric Co., Ltd., of 71, Queen Victoria Street, E. O., has completed 
arrangements for placing the osmium lamp, invented by Dr. 


Auer von Welsbach, on the market in this country. The lamp has 


frequently been described, and we need, therefore, only recall the 
following facts in brief: The filament is of osmium, and practically 
indestructible in normal use; the bulbs do not blacken, and the 
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candle-power does not fall off materially with age; the light is pure 
white, and is not much affected by variations of pressure within the 
normal limits; the inefficiency is from 1:5 to 1'7 watts per candle, 
according to age. The trouble with the lamp is that it cannot be 
made for voltages above 100 volts at the utmost, 40 volts being 
much more suitable; but a number can be run in series. The lamp 
is similar in size and shape to the ordinary glow-lamp, but costs 
four or five times as much; however, as a 25-0.р. lamp saves one unit 
every 20 hours, as compared with the ordinary 100-volt carbon 
lamp, and laste far longer, there can be no doubt that where the 
disadvantage of running in series is not of moment the osmium 
lamp will do good service. Moreover, the remains of а spent lamp 
are worth 6d. The greatest care is taken in the manufacture, and 
the severest tests are applied, to ensure the quality and reliability of 
the lamps. The G.E.C. are the sole agents in this country. 


Catalogues and Lists.—4A catalogue of electrical novel- 
ties has just been published by Messrs. Е. Danton & Co., of 142, 
Bt. John Street, E.C., who are doing an increasing business in model 
motors, dynamos, gas and oil engines, scarf pins, electric clocks, 
flash lamps, bells, batteries, telephones, medical coils and many 
other electric novelties. 

The Orro ELECTRICAL MamNUPFACTUBING Co., LTD , of 504, Stock- 
port Road, Longsight, Manchester, have brought out a catalogue of 
their “Otto” patent arc lamp. A few descriptive notes are given 
relating to the new principles on which the lamp is constructed. 
The carbons are side by side and almost vertical, converging at their 
lower ends at an angle of about 222. The lower ends of the 
carbons project into the globe, and between these ends the aro is 
maintained. The arc is surrounded by a small dome reflector, 
which protects and increases the steadiness of the arc, at the same 
time throwing the light downwards. The arc is spread out and 
held in position by a magnetic device. In regard to the feeding 
mechanism, the carbons both being inclined are fed gradually down- 
wards by the variation of the voltage across the arc. In trimming 
the lamp, the carbons are dropped loosely into tubes through the 
top cover of the lamp, and adjust themselves automatically, thus 
avoiding lowering of the globe or any part of the lamp. The 
carbons, it is stated, can be burnt to a short length, and even short 
broken pieces of carbon can be utilised. It is claimed that with a 
consumption of about 450 watts a candle-power of 6,000 is obtained. 

Messrs. CLARKE, CHAPMAN & Co., LTD., of Gateshead-on-Tyne, 
have favoured us with one of their handy pocket diaries for 1905. 
It is one of Letts's, and contains a £1,000 accident insurance coupon. 
The opening pages give illustrations of the electrical and engi- 
neering plant and machinery manufactured by the company, and а 
list of its many branch offices in tbis country and abroad. 

Messrs. GRIFFITHS Bros. & Co.. of Bermondsey, are circulating 
a new list giving particulars of their Armacell” insulating var- 
nish, and a note of the results of tests carried out at the Imperial 
Physical Technical Institute, Charlottenburg. 

The Сихвваг, Ёгкствто Co, Lro., have issued new leaflets 
relating to their Extra Sec” and E. O. C.“ dry batteries, 
Leclanché celle and charging materials, also & special list of electric 
radiators. 

Pamphlet No. 102 received from the ErzorRICAL Co., LTD., 
describes their electric lever switch gears for operating lifts; and 
No. 106 gives prices of their high-voltage lampholders. 

A pamphlet giving some comparative tests of various covering 
materials and Magnesia," has been received from the MAGNESIA 
Соуквгхчав, Lirp., of Washington Station, Co. Durham. 

The Ошон ELROTrRIO Co., Lrp., of Queen Victoria Street, E. C., 
have sent us an advance copy of the list that they are on the point 
of issuing, with regard to their “Б.У.” and E. V. S.“ types of 
enclosed arc lamps. The E.V. lamps are made both single and 
double enclosed, and of two burning periods, viz., 100 and 300 hours. 
In each case the remains of the positive carbons are used up when 
trimming as the negative carbons, thus effecting asaving. With the 
300-hour type a special arrangement has been introduced securing 
а minimum consumption of carbons, and ensuring practically no 
deposit on the inner globes. The E. V. S.,“ or traction type lamp 
is specially constructed for burning in long series, and for remaining 
unaffected by instantaneous and large changes in voltage. 


LIGHTING AND POWER NOTES. 


Ballinasloe.—The joint committee of the district 
asylum will, on December 14th, appoint a consulting engineer for 
the carrying out of plans and specifications for buildings, 
machinery, electrical plant, &., and to generally advise on 
improvements, &. Applications should reach the medical superin- 
tendent by December 10th. 


Barnstaple.—The T.C. has resolved to allow the elec- 
trical engineer (Mr. Hadfield) to receive £50 of the premium of 
100 guineas to be paid by pupils at the E.L. works. Only one 
member opposed the decision. 


Barrow.— The T.C. has instructed the borough engineer 
to рери the necessary plans for the extension of the electricity 
wor 

Boston.—A L. G. B. inquiry was recently held at the 
Municipal Buil with referenoe to the application of the T.C. 
for sanction to borrow £20,000 for the p 8 of electric lighting. 
There was considerable opposition on Бера of the local gas 
company, 


Burgess Hill (Sussex).—An extension of time in 
which to carry out the E.L. order has been applied for by the 
U.D.C. Ascheme has been formulated and tenders invited for the 
work, but the Council desires to defer carrying out the scheme 
owing to the expenditure involved. 


Barslem.—A special meeting was held recently, to 
consider the proposal to ask for a prov. order enabling the Corpora. 
tion to supply electricity to the Urban District of Tunstall as well as 
to Burslem. It was stated that the probable cost of Burslem scheme 
iiam be £25,000, and that it would cost £5,000 more to supply 


Cheltenham.—At a meeting of the T. C., the matter of 
providing additional traction generating plant for the tramways 
was under consideration. It was decided that it would be 
advisable to, install a battery and reversible booster for the 
purpose. 

Continental Notes,—lrALy.—A company has been 
formed at Luoques, having for its object the production of electrical 
energy for lighting purposes and for motive power in the industrial 
establishments of the district. . 

ALBANO.—The Communal Council has decided on the installati 
of an electric lighting system at Albano and Nemi. 


Spain.—An electrical central station is being installed at 
Jerez de la Frontera for lighting the town. The motive power will 
be supplied by a waterfall on the River Benamahoma. 

VILLAFRANCA.—-À resident has obtained permission to utilise 
water-power from the Ituberguita and Eguico-Olaberna streams 
(Commune of Cegama) for providing electric energy. 

Maprip.—A new limited company has been formed, under the 
name of the “Sociedad de Traccion Eléotrica del Mino,” with a 
capital of 4,000,000 pesetas, with the' object of constructing and 
exploiting an electric tramway from Mondaris to Vigo, utilising the 
waterfall of Barral for the production of the power necessary. 

It is announced that the “Central Electrica de Salduero” will 
be inaugurated towards the end of the present month. · 

La Conoaxr.—The Sociedad Hidroeléctrica del Pindo has built, 
near this town, two large power atations for producing electric 
power for carbide and other chemical works, and for lighting. 

BARCHLONA.—A private Srt a has obtained the concession of 
200 cb. metres of water from the Blbe, to be employed in the pro- 
duction of electric energy. 


Dartford.—The U.D.C. has decided to oppose applica- 
tions by two syndicates for E.L. powers in the district. 

The Board of Trade has granted six months’ extension to the 
compan the Strood and Dartford Rural District order, 
in which to raise their capital for the undertaking. 


Devonport.—On December Ist a L. G. B. inquiry was 


beld into the Corporation's application for a loan of £7,958 for 


addional plant at the electricity works. It was explained that the 
plant was required for the supply of energy to the Admiralty 
buildings, which would increase the demand by at least 900 kw. 
There was no active opposition. 


Dudley.—An application is to be made to the L. d. B. 
for its sanction to the borrowing by the Corporation of a further 
sum of £21,000, to cover excess of expenditure on old loans, and on 
account of the expenditure to be incurred for additional boilers, 
engines, dynamos, cables, and electrical plant at the generating 
station at Scott Green. 


Duero (Mexico).—A hydro-electric power station has 
just been constructed at a place about 160 km. from the town of 
Guanajuato (Mexico). The station is for supplying electric power 
for operating the different mines in the neighbourhood. The 
hydraulic power available amounts to 8,000 н.р., and this can be 
considerably increased by utilising the water of the numerous lakes 
in the district. The central station contains four generating units, 
each consisting of a three-phase generator of 1,250 xw., supplied by the 
General Electric Co., and coupled to two turbines. Energy is supplied 
at 2,300 volts and 60 periods. Two 120-Kw. direct-current exciters 
are alsoinstalled. The three-phase current is brought to single-phase 
transformer groups, each of which has a capacity of 1,080 xw. The 
energy is transformed to 40,000, 50,000 or 60,000 volts. The trans- 
mission line is 160 km. long. The conductors are united at the 
joints by casings, and are mounted on iron poles. Three metres 
below the high-tension conductors, are fixed on the same poles, the 
telephone lines of the installation. The line is divided into 
four sections, each 40 km. long. In the Guanajuato sub-station, 
the tension is lowered to 15,000 volts by single-phase transformer 
groups. In the mining districts of the neighbourhood, the tension 
is still further reduced to 460 volts for supplying the motors. 


Eccles.—The T.C. has received from the L.G.B. sanction 
for aloan of £550 to defray the cost of erecting arc lamps in the 
streets. 


Edinburgh.—The E. L. Oommittee of the T. O. has agreed to 
recommend the magistrates and Council to make application to the 
Secretary for Scotland for consent to the borrowing of a farther 
sum of £90,000 for capital works {under the Edinburgh E.L. Prov. 
Order of 1891. 


Edmonton.—The District Council held another special 
meeting last Friday to consider the electricity offers recel pem 
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first-mentioned company should be accepted, an amendment was 
Ed in favour of the National Construction Co. Upon а vote 

ng taken, the amendment was defeated by 11 votes to 10. A 
forther amendment was then proposed that the Council should 
themselves take steps to supply the compulsory area, and this was 
under discussion, when, by the operation of the standing orders, the 
meeting was adjourned. 


Glasgow.—The Works Committee of the Clyde Naviga- 
tion Trustees has recommended them to fit up a complete equipment 
for the production and distribution of electrical energy for working 
the Olydebank Dock, and that the proposal to take the power from 
the Clyde Valley Electric Co. is undesirable in view of the whole 
circumstances of the case. 


Gloucester.—The T.C. has resolved to apply for a loan 
of £15,000 for the provision of additional plant at the electricity 
works. 


Hinckley.—Plans have been passed by the U. D. C. for a 
new generating station in Nutt's Lane for the Leicestershire and 
Warwickshire Electric Power Co. 


India.—Howrau.—It is contemplated to adopt electric 
telpherage for handling goods and grain at the new riverside ware- 
house of the East Indian Railway Оо. 

К лвнмтв.-—Мајог de Lotbiniére's deputation to Kashmir to advise 
the Durban, on an electric power scheme for Sirinagar, has already 
been announced. On his way to Kashmir it is probable that Major 
de:Lotbiniére will visit Mussoorie, to advise the municipal board on 
a scheme for the introduction of electric lighting and water supply. 


Leigh.—A L.G.B. inquiry was held on November 29th 
concerning the Council's application for sanction to borrow £16,000 
for electricity works extensions. 


Leith,—The E.L. Committee of the T.C. has approved 
of the plans of the additions to the electric power station. The 
cost is estimated at between £7,000 and £8,000, апа there will be 
installed a 1, 000-H. . engine and new boilers. 


Lewisham.—The B.C. has decided to make claims 
amounting to £1,143 against various companies, for re-instating 
roads and footpaths broken open during the quarter. The above 
sum includes а claim for £634 against the Bouth Metropolitan 
Electric Light and Power Co. 


London.—MaARYLEBONE.—The E. L. Supply Committee 
has decided to oppose the proposed application of the Metropolitan 
Electric Supply Co. for powers to supply energy in the borough. 

The Finance Committee reported that, as 16 was clearly con- 
templated by the special Act that the Council should postpone 
payment of sinking fund for three years, the Committee had decided 
to ask the L.O.C. to amend their sanction to the £433,800 loan to 
that end; also, that it be requested to advance £100,000 by the 
middle of January, 1905, such sum to be repaid by half-yearly 
equal instalments of principal aud interest combined within а 
period of 42 years. 

PoPLAB.—Tbe Electricity Committee of the B.C. reported that a 
settlement had been arrived at in respect to an action against the 
municipality at the suit of the National Electric Construction Co., 
Ltd., for the recovery of £96 7r., the amount of minimum payments 
in respect of installations on the premises of consumers who have 
ceased to take energy for lighting purposee. 

PaApDINGTON.—On Tuesday morning last, at the meeting of the 
В.О., а letter was read from the Central Electric Supply Oo., stating 
that, аз the Council will not consent to the granting of a prov. order 
to the company, for the supply of electrical energy witbin the 
borough, the company had determined not to proceed further in the 
matter. 

CHELSEA.—An electrical expert is to be engaged by the B.C. at a 
fee of 15 guineas, to give an opinion as to whether it would be more 
economical that a supply for the public baths be generated from a 
ү installation, or that energy should be taken from the Chelsea 

ectricity Supply Co. | ° 

WANDSWORTH.—Complaints having been received from rate- 
payers, of the insufficient electric lighting of some of the streets in 
Tooting supplied from the dust destructor, it has been decided, 
pending the consideration of the general question, to place Nernst 
lamps in the streets in question, and to make alterations in the plant 
at the destructor at ао estimated cost of £20. 

SHOREDITCH.—At the Tuesday meeting of the B.C. it was decided. 
to call а conference of the metropolitan B.Os. and the L.C.C., to 
consider what steps should be taken їп opposing the various power 
companies’ schemes for bulk supply in metropolitan areas. 

BznxoNDsSEY.—T'he electrical engineer has reported on the cir- 
cumstances of the breakdown at the generating-station on October 
39th. | | 
The Council has expressed its dissatisfaction at the excessive 
cost incurred in laying cables through the Surrey and Commercial 
Docks. 

Lowestoft.—Owiug to the threatened flooding of the 
electricity works during storms, it bas been decided to put down а 
relief storm-water sewer at an estimated cost of £350. 


Lytham.—The B. of T. having intimated its intention 
of revoking the E. L. order obtained by the U.D.C. in 1900, negotia- 
tions have been opened with Bt. Anne's U.D.C. for a supply of 
energy in bulk. The Council has alto decided, on certain stipula- 
tions, to support the application by Mesers. Foote & Milne, Ltd., for 
a prov. order for;electric lighting. 


Ludlow.—Mr. William Norton has applied to the T.C. 
for .support to his application for E. L. powers, and a special com- 
mittee has been appointed to deal with the matter. 


Macclestield.—The advisability of abandoning the E.L. 
Order obtained in 1901, was discussed by the General Purposes 
Committee of the Т.О. on November 29th, the В. of Т. having 
threatened to revoke the order unless some definite steps were 
taken to it out. It was stated that the order, which cost 
£237 13s. 5d. to obtain, contained no transfer clause, and was, 
therefore, not a saleable asset. Ву a large majority, it was decided 
to recommend the Corporation to take up an E. L. scheme forthwith, 


Mexico.—A newly-formed company is about to install a 
central electric station at Mazatlan. 


Mid-Sussex.—The Hayward’s Heath Electric Supply Co. 
has informed the local authorities that it does not intend applying 
for a prov. order for electric lighting this year. The Hayward's 
Heath Council is applying for its own order. 


Montrose.—The T.C. has accepted an invitation from the 
directors of the North of Scotland Electric Light and Power Co., 
Ltd., to inspect their Montrose electricity works and appliances on 
Wedneeday, 14th inst. 


Newport (Mon.).—On Tuesday last week, owing to a 
shortage of feed water from the public main, the fires under some of 
the boilera at the electric power station had to be put out, and there 
was in consequence a failure in the supply of energy for traction 
and power purposes, and also for lighting in some parts of the 
town. The failare lasted from about 12 noon to 1.15 p.m. 


Ormskirk.—The L.G.B. has intimated that notwith- 
standing the objections of the U.D.C., the Board will issue an 
order authorising the Guardians to proceed with the E.L. works at 
the workhouse. | 

Sunderland.—The River Wear Commission has decided 
to take a supply of electricity from the Sunderland Corporation 
E L. department for three years. 


Sydney (N.S.W.).—The City Council has agreed that a 
Bill shall be preferred, to enable the Council to borrow А further 
sam of £250,000 for extending the E.L. plant, &c. 


Tewkesbury.—A special meeting of the T.C. has been 
held at which the resolution to seek a prov. order for electric light- 
ing was confirmed. 

Wanstead.—At a meeting of the U.D.C. letters from 
the Empire Electric Lighting Оо. and two other companies, stating 


- their intention to prooeed for prov. orders for the district were con- 


sidered. It was decided to oppose the applications. 


Wednesbury.—Application is to be made to the L. G. B. 
for sanction to & loan of £1,000, for necessary extensions of the 
cables in connection with the electric light undertaking. 


West Bromwich,—The General Purposes Commiteee of 
the T.C. has had under consideration a report from the Electricity 
Committee respecting complaints brought against the chairman of the 
Electricity Committee. The matter was eventually settled, the 
Committee recommending that the engineer should in future be 
held responsible for the absolute control of the works. : 


Willesden.—The Works Committee has advised the 
Electrical Committee to consider the advisability of adopting flat 
rates of charging for electric supply in place of the existing 
maximum demand system. 


Wirral.—The Guardians have decided to carry ont 


. certain im provements at their workbouse, at Clatterbridge, incleding 


a new laundry, with appliances for washing, pumping and electric 
lighting, at an estimated cost of £2,193. . 


Wrexham.—At a meeting of the T.C. on November 30th, 
the Electricity Supply Committee recommended the adoption of a 
hire-purchase system of wiring for the E. L., whereby installations 
could be made by the Corporation (or by contractors at the option 
of the customer), and the total cost, with interest at 5 per cent. per 
annum, be paid by the consumer in eight equal quarterly instal- 
ments if the estimated cost does not exceed £20, the payments 
being further extended in proportion to the total cost. This is 
with the object of inducing householders to adopt the E.L. without 
the heavy immediate cost of wiring, &o. The recommendation was 
adopted. 


TRAMWAY AND RAILWAY NOTES. 


Ashton-under-Lyne,.—The Corporation and the О. A. 
and Hyde Electric Tramway Co. have concluded a renewal of the 
agreement by which the Corporation supplies the whole of the 
energy for working the tramway for 14 years, commencing next 
July. The company ute over 800,000 units per annum, and we - 
understand that they have recently expressed their entire satisfac- 
tion with the supply given them by the Corporation during the 


past six years, 


* 
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Birmingham.—In the original scheme for street 
widenings necessary for the new tramway scheme recently published, 
it was not anticipated that Dale End would require to be widened, 
but the Committee now finds that it would be an advantage to have 
this done under the proposed Bill before Parliament. The cost of 
street widenings is, therefore, increased to £202,200. 

e It was stated by the chairman of the Tramways Committee that 
the Corporation's approval of the style of car was necessary before 
the Birmingham and Midland Tramways Co., Ltd., could expect 
the Corporation to buy them over on expiration of lease. 

It is anticipated that the Small Heath route will be ready for use 
carly in January. 

A breakdown ‘has occurred on the Dudley to Birmingham 
section of the Midland Tramways Co.’s recently opened line, and the 
steam cars have had to be put on again. | 

The electric cars are now running on the recently inspected 
routes in Aston-Manor with through connections to Birmingham. 


Bury.—The Ramsbottom tramway scheme was again 
under consideration at last week’s Council meeting, and a recom- 
mendation that power should be sought to construct lines from 
Tottington, by way of Greenmount, as an alternative route, was 
agreed to. The cost of the overhead equipment of lines inside the 
borough boundaries was reported to have been about £13,800. 


Cheshire.—The Cheshire Light Railways, Ltd., and 
their engineer, Mr. R. H. Scotter, have a scheme for connecting 
Warrington and Knutsford and the rich intervening country by means 
of a light railway, which is to be run along the side of the 
Knutsford Road. This line will cut the Ship Canal at Latchford, 
and the Northwich Light Railway will do so at Stockton Heath. 
It is thought that the line will be a great convenience to farmers 
and to the towns concerned, who have long felt the need of means 
of inter-communication. 


Continental Notes.—The company owning the exten- 
sive tramway system known as the Vanves-Malakoff and extensions, 
and operating a considerable stretch of track in the south-west of 
Paris, equipped with the Diatto surface contact system, has just 
been declared bankrupt. Several other lines operated on the 
Diatto system in and around Paris are in a very poor financial 
position. 

St. Germain, a popular suburban resort of Parisians, is to have a 
light railway or inter-urban tramway connecting it with Maison 
Laffi tte, a well-known racing centre close to Paris, and Argen- 
teuil, a few miles further on. The total length of track will be 
about 20 miles. 

The Renard train, consisting of a motor-car with several trailers, 
each trailer being operated by means of electric motors mounted 
thereon and supplied from the generator carried by the leading 
car, is now carrying out a series of trials on the roads between 
Dieppe and Rouen. 

. The returns of the Paris Metropolitan Railway Co. since the 
opening of the new (No. 3) line have been enormously increased. 
The new line, forming about а quarter of tho entire length of lines 
in service, has a length of five miles, and has been open for pas- 
sengers since October 17th. "The daily average number of passengers 
carried was formerly about 260,000, but since the opening of tbe 
new line the average has increased to over 420,000 per day, with 
receipts averaging 72,000 fr. Since January lst of tbe present 
year, the system has carried over 100,000,000 passengers, or over 
11 million more than in the corresponding period of 1903. 

The Rapid Transit Co., of Philadelphia, has recently sent a depu- 
tation of engineers to Earope, which bas examined in great detail 
the Paris surface contact systems of traction. Various eurface lines 
in Philadelphia are unsuitable for the conduit system, and it appears 
that the trolley line is not looked on with favour for the same 
‘districts. Surface contact systems, if practicable, bave been proposed, 
hence the visit of the engineers to Paris. 

The Bwiss Government has reported favourably upon a scheme 
for a liae uniting Berne with Brig, a town in the Rhone Valley. 
Several schemes have been under consideration and examination 
‘by Swiss engineers, but the Bayeler project bas now been definitely 
approved. The line will bavea length of 116 kilometres. The line 
will be supplied with current generated from the natural hydraulic 
resources of the country. 

А scheme for uniting Genoa and Tortona by an electric railway, 
including a tunnel 20 kilometres in length, is now under con- 
sideration by the Italian Government. The total length of the line 
is about 50 kilometres, and the total cost is estimated at 77,000,000 
fraucs, of which 6 millions represents the cost of the electric installa- 
tion. A hydro-electric station of 3,500 н.р. is provided for, to be 
installed at the entrance to the tunnel. The average grade through 
the tunnel will be 8 per cent. E | 

The construction of a large dam, destined to retain 10 million 
cubic meters of water from the River Serchio, has been commenced 
at Barbellino. The dat will have a height of 40 metres. By two 
falls of 300 and 500 metres, 16,000 в.р. will be obtained for distri- 
bution, during 10 working hours, to the many industries in the 
district. The cost of the work is estimated to bs 1,500,000 lire. 

The Zeitschrift für Elektrotechnik publishes the following 
information regarding the Gruyére Electric Railway, Switzer- 
land:—The system (46:6 km.) includes the three lines, Palézieux- 
Châtel, ВЕ. Denis-Bulle-Montbrun. Electric energy is supplied, 
under the form of three-phase current at a pressure of 8,000 volta, 
by the Montbrua hydro-electric power station, or, in cases of 
emergency, from the Hauterive station. Thess two stations give 
a total power of 10,000 в.г. Тһтез of ths sub-stations contain 
each two groups of convarters, each of a power of 90 kw. ; the two 
other sub-stations contain each two converters of 170 xw. In 


Council, acting with the Metropolitan Co. 


the five sub-stations mentioned the alternating current is" first 
reduced to 500 volta, and afterwards converted to continuous cur. 
rent of 750 to 1,000 volte. The trolley wire, 9 mm., is of hard 
copper. The compensating battery, consisting of 375 cells, has а 
capacity of 115 ampere-hours. The feeders are installed on special 
poles 8 m. above the ground. There are at present 10 motor. 
cars in service. Eight of them carries four motors, each of 35 нр. 
and making 350 r.p.m. The motor-cars of the first type haul pas- 
songer trains of 47 tons at a speed of 20 km. an hour, or goods 
trains of 60 tons at a lower speed; those of the second type haul 
trains of 130 tons at a speed of 17 km. per bour. The motors of 
the smaller model are grouped in pairs connected in series, so that 
each is submitted to halfi the regular pressure (375 volts) The 
electrical machinery was supplied by the Société Alioth, of Bale. 


Cricklewood.—Last Saturday the Metropolitan Electric 
Tramways, Ltd., opened for public traffic another extension of 
their electric tramways. The new line, which is about five miles 
long, and has double track throughout, runs from Cricklewood to 
Edgware. The electricity for wcrking this line is supplied from 
the large generating station of the North Metropolitan Electric 
Power Supply Co., at Willesden. 

The new line has been constracted by the Middlesex County 
The fare for the entire 
distance is 3d., with intermediate 14. and 2d. stages. The speed 
laid down by the Board of Trade regulations varies from 12 to 14 
miles an hour, 


Halesowen.—The U.D.C. bas decided to apply to the 
Board of Trade for an extension of the orders secured in 1901 and 
1902, under which it bas the power to commence and complete 
the construction of tramways in the district, for & period of 12 
months from December 18tb. The Council some time ago leased 
its powers for the construction of light railways and the supply of 
electricity to the Empire Electric Ligbting Co., but considerable 
dissatisfaction exists in the district owing to the fact that the period 
specified in the agreement expired about two months ago, and no 
definite action has been taken by the company. 


Handsworth.— Last week Sir C. S. Moncrieff continued 
the arbitration wbich is to settle the price the Handsworth D.C. 
shall pay for the portion of the undertaking of the City of 
Birmingham Tramways, running from tbe Aston borough boundary 
to the terminus at Perry Barr, and what rolling stock the Council 
shall purchase. Evidence was given by Mr. G. Conaty (manager), 
Mr. A. H. Dickinson (consulting engineer of the tramway com- 
pany), and Mr. Robert Green (civil engineer), as to the initial cost 
and depreciation of tbe rails, concrete bedding, granite pave- 
ment, and rolling stock. Mr. Conaty said there was a special 
demand for old tram rails for colliery purposes, and he had sold 
them as high as £4 per ton. The bedding might have given way in 
one or two places, but the concrete was as sound as ever. 


Liverpool.— The Tramways Committee has adopted a 
recommendation of the general manager, Mr. C. R. Bellamy, that 
the city engineer be instructed to prepare plans and estimates for 
doubling the electric car track in Church Road, Wavertree. 


Ottawa.—A proposal is on foot for the city to buy over 
the Ottawa Electric Railway system, and expert advice isto be 
obtained. 


South Australian Railways.—In further reference 
to the report of Mr. F. E. Bradford, on the electrification of the 
Adelaide suburban railways, the Australian Electrical Record sys 
that this shows that electric traction applied to the line to Glenelg 
and the Port Adelaide, Semaphore and Largs Bay line, besides 
paying interest on the cost of conversion, would result in an incress 
of the present profit by £8,912, ora total profit of 3:8 per cent. 
Mr. Bradford thinks the present traffic would be increased by 25 per 
cent., but taking 10 per cent. as a conservative estimate, the increase 
on the present profit would be £17,000, or 7 per cent. on the capitsl. 
The services would be more frequent and faster than at present, snd 
the mileage would be 50 per cent. more. He bases bis estimates 
on one power house at Port Adelaide for electric railways and 
tramways. The cost of supplying the power would be 25 per cent. 
greater. | 


TELEGRAPH AND TELEPHONE NOTES. 


The Cable to Iceland.— Mr. Koefoo, the Great Northern 
Co.'s electrical engineer, of Copenhagen, has recently been in Ler- 
wick for the purpose of examining the most suitable spots in 
Shetland for landing the shore end of the cable. 


Pollak-Virag Telegraphy.—The Daily News says that 
to-day a demonstration will be held at the Cariton Hotel of the 
working of the Pollak-Virag high-speed telegraphio apparatus. 


New Dutch Cable.— Reuter reports that the Second 
Chamber of the States General at The Hague on Saturday ratified 
the convention with France for the laying of a submarine cable 
between Saigon and Pontianak in connection with the Dutch cable 
from Pontianak to Batavia. x z 
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Telegraphic Interruptions and Repairs :— 


` CABLES, INTERRUPTED, 


Trinidad-Demerara (No, 1) .. we „„ Aug. 26, 1801 .. 6% 
Dominios-Marunique .. ee ee өө ee May 7, 1903 ee өз 
B. Таса ry RAD oe ee ee өө ee reed 18. 1005 ee ee 
R — (Yemen)-Ci -Camaran ps ж 2 Oot 99, 1903 ча is 


REPAIRED, 


Tarifa-Tan ee ee ee ee Jan, 18, 1904 ee ве 
Closed {ere prin Ne asaki ee ee ee Feb. 9. 1904 ев oe 
Port Arthur-Chefu 25 . Маг. 9, 10 vs 
Bwakopmund-Mossamedes (unger repair) .. Oct. 10, 1904 
Nassau-Jupiter Inist .. ee as „, Oct. £0, 1904 .. oe 
Mozambique-Majunga.. à .. Nev.15,1904. .. Dec. 2 


Santa Cruz de Teneriffe- Teita 
Paramaribo-Cayenne .. 
Sitka-Valdez ue 


.. Nov. 11, 1904 .. Nov. 26 
.. July 18, 1904 БЕ 
ee Nov. 11, 1901 


Caimanera - Santis go .. June 16, 1904 8 Dec. 2 


St. Thomas-Bt. Kitts .. _.. . . Nov. 28 
LANDLINES, 

Cartagena-Baranguilis ee ee T .. Dec. 8, 1900 .. ee 
Puerto-Barrios oe ee se July 28, 1902 ee ee 
ria Bhamo beyond Tingyuch.. ee m .. Oct. 16, 1904 ee 
Kertch-Soutehoum ; sé s be . Sept. 27, 1904 .. Р 
Коте- Рега ee ee eo oe „Nov, W, 1904 . Nov. 29 
Rome- Constantinople Ps ae T Nov, 25, 1904 Nov. 26 


Wireless Telegraphy. = is stated that the wireless 
telegraph station at Bari (Italy) last week received 400 words from 
Poldhu (Cornwall) in half an hour. The experiments are being 
continued with very satisfactory results.” 

According to the St. James’s Gazette, a Madrid professor bas made 
successful experiments in wireless telephony at a distance of about 
one mile. 

The Standard states that a contract forthe establishment of two 
wireless telegraph stations bas been tigned with a German firm. 
The stations are to be one jn the Island of Rhodes and the other at 
Dernob, on the east coast of Tripoli, and are to be in working order 
on May 186. 


CONTRAOTS OPEN AND CLOSED. 


Belgium.— December 14th. The Belgian State Railway 
Authorities at La Bourse, Brussels, are inviting tenders until the 
14th inst. for the supply of 239,000 metres of arc lamp carbons. 


Cardiff.—December 19tb. Two slow-speed vertical 
engines, and 1, 100-K w. three-phase alternators; four Lancashire 
boilers, piping, switchboard gallery, three-phase cables, &c., for the 
Corporation. See “ Official Notices " December 2nd. 


Edinburgh.— December 14. Electric lighting installa- 


tion for the Branch Free Library. See “Official Notices" Novem- 


ber 25th. 


Glasgow. December 22nd. The Corporation is inviting 
tenders for the supply of 100 electric car motor equipments and spare 
parts for same. Specification on application to Mr. James 
Dalrymple, general mansger, 102, Renfield Street, Glasgow. 


Great Western Railway.—January 3rd. Conductor 
rails, insulating supporte, copper bonds, &c, frr the electrical 
equipment of the Hammersmith and City Railway. See Official 
Notices” to-day. 


Johannesburg.— December 27th. Traneformer pillars 
and switchgear; also two 35-ton electric overbead travelling cranes, 
for the Municipal Council's electrical undertsking. Seetwo "Official 
Notices " October 28th. 


London.—December 10th. Tender for 12-ton, 40-ft. 
span electric travelling crane, with drawings and specification to 
B. E. Nightingale, Albert Works, Albert Embankment, B.E. 


Manchester Ship Canal.—Deccmber 22d. Switch- 


boarde, mains, feeders, arc lamps, &c., for the new dock works at 


Salford. See Official Notices December 204. 


Mexico.—New central electric station at Mazatlan. Offers 
for electrical equipment to be addressed to Senor Joré Н. Rico, 
Mazatlan, Mexico, 


Middlesbrough.—December 17th. Pipe-work and valves 
aa the Electricity Committee. See ‘ Official Notices" December 
2n 


Pontefract.—December 10th. The Guardians want 
tenders for extensions to the installation of electric light at the 
new workhouse buildings. Tenders to T. J. Amies, Clerk to the 
Guardiane, at the Poor Law Offices, Pontefract, by 10 o'clock to- 
morrow. 


Rochdale.—December 27th. Three-phare and con- 
tinuous-current switchgear, fer electricity works extensions. See 
‘* Official Notices to-day. 


Roumania,.—January 28th, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of the town. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See “ Official Notices” October 14th. 


Southend-on-Sea.— December 21st. Two boilers, steam 


. dynamo, fuel economiser and two electrical feed-pumps, for the 
Corporation. See Official Notices ^ December 2nd. 


Spain.—December 12th. The Municipal Authorities of 
Salamanca, are inviting tenders until December 12th, for the con- 
cession for the electric lighting of the town during a period of 10 
years. Particulars may be obtained from El Secretario del 
Ayuntamiento de Salamarca, to whom tenders are to be sent. 


Spain.— December 12th. The Spanish Post and Tele- 
graph Authorities in Madrid, are inviting tenders until December 
12th, for the establishment and working of a telephone exchange in 
tbe town of Talavera de Ja Reina (Toledo province). Particulars 
may be obtained from, and tenders are to be sent to, La Direccion 
General de Ccrreos y Telegrafos, Carretas, 10, Madrid. 


Spain.— December 26th. The Municipal Authorities of 
Valladolid are inviting tenders until the 26th inst. for the con- 
cession for the electric lighting of the town during a period of 
six years. Tenders are to be sent to El Secretario del Ayun- 
tamiento, Maison Consistoriale, Valladolid, whence particulars may 
be obtained. 


Spain.— December 24th. The Cacela de Madrid, of 
November 24th contains a notice calling for tenders for the public 
lighting by electricity of Villanueva y Geltru for а term of 10 years. 
For particulars see above paper. 


Ntoke-upon-Trent Union, — December 14th.  'l'he 
Guardíans want tenders for electric lighting of workhouse premises. ` 
Specification and form of tender upon deposit or £2 28., which will 
be returned. Tenders to C. Daniel, Olerk to the Guardians, Union 
Offices, Stoke-upon-Trent, by 9 a.m., December 14th next, sealed 
and endorsed '' Electric Lighting." ! 


swindon.—December 20th. One 300-K w. or 400-Kw. 
steam dynamo, for the Corporation. See Official Notices 
December 2nd. 


West Ham.—Fan engine and “Sirocco” fan, steel 
chimney, condenser, tanke, hot wel], and piping for the electricity 
department. See Official Notices December 2nd. 


` OLOBED. 


Belfast, — А6 the meeting of the Corporation on 2nd inst. 
the Committee charged with the receipt of tenders for the electrifi- 
tion of the tramway system recommended the acceptance of tenders 
to the amount of £538,000. After considerable discursion it was 
decided to give the whole contract to Messrs. J. G. White & Co. i 
London, on tbe condition that the engines be built by Messrs. 
Combe, Barbour & Combe, Ltd., Belfast. 


Dorban.—The Tudor Storage Battery Syndicate have 
received a contract to supply a large storage battery and complete 
booster equipment for the Durban Corporation, В.А. The battery, 
which will operate in conjunction with tramway generating plant, 
will consist of 250 cells, capable of giving 770 amperes. for one 
hour. The booster will be made by tbe Lancasbire Dynamo and 
Motor Co., Ltd. 


Earsdon.— The U.D.C. has accepted the tender of the 
Northern Counties Electric Supply Co. for the supply of B.L. plant 
аб £339 16». 3d. 


Erith.—For wiring the offices of the Pupil Teachers' 
Centre for the Education Committee, the following tenders were 
received :— 


Wood Steel 

casing. tubing. 
F. A. Glover & Co., Ltd. ске ell (accepted) £38 0 0 £18 0 0 
Tilley Bros., London T ve £s аа 64 16 0 69 0 
Heap & Co., Manchester ix és £s . 180 0 0 169 0 0 
Lea, Son & Co., Shrewsbury s as i т 61 18 6 75 7 6 
Woodville Electric Co., Belvedt re s н aw 58 16 5 66 18 8 
Jackson Bros., Plaistow, E. "» Se 56 es 92 7 0 99 18 0 
W. Dickinson, ' Bexley Beath  .. ss 85 "Y 49 10 0 54 0 0 
Ward Bros., London gs s Ws 59 0 0 71 10 0 
Чал son & Blois, Forest Gate “> és ios 52 0 0 55 0 O0 
8. W. Gibson & Co., Dartford . s eg ys 78 10 0 75 0 0 
1 & Co., Greenwich де $a "s 72 зо 77 8 0 
G. A. Moore, Belv edere 5 T = s ^ 58 10 0 48 10 0 
Strange, Sons & Co., Tonbridge . уз Sa ET “% 76 0 0 88 0 0 
Е, Jelley & Co., Maidenhead — .. js we a £0 0 0 87 0 0 


Falham.—The Board of Guardians has placed an order 
with Messrs. Thompson Ritchie & Co. for electric appliances for the 
new operating room. 


Southwold.—The Hart Accumulator Co, Ltd., have 


received the order to supply 110 of their standard lighting type 
cells, to replace the existing battery at the electricity works here. 


Torquay.—The T.C. has accepted the tender of the 
Alphons Custodis Chimney Construction Co., for the erection of the 
chimvey shaft at the power station, at £3,7 19 | = 


— ЙЕРИ 
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Wolstanton and Burslem.—The Guardians last week 
considered tenders for the provision of an electric light installation 
at the Chell Workhouse. The following tenders, | amounting 
altogether to £2,587 148. 10d., were accepted : — 


Boilers, Stirling Boiler Co. s X ua ed .. £550 
Engines and dynamos, Messrs. MoClure & Whitfield . 764 
Switchboard, the Electric & Ordnance Accessories Co. .. 194 
Wiring, Mr. E. M. Evans .. P is T ык Фе 

Accumulators, Pfluger Batteries Co. .. T we ~> . . [297 
Aro lighting, Messrs. Crompton & Co. ee ee . 148 


FORTHCOMING EVENTS. 


Friday, December 9th.—At 8 p.m. Physical Society. Prof. B. P. Thompson 
“Оп a Rapid Method of Approximate Harmonic Analysis." Mr. 
W. Duddell on “A High Frequency Alternator.” Exhibition of 
Experiments to show the Retardation of the Signalling Current on 
8,500 miles of the Pacific cable between Vancouver and Fannin 
Island. Exhibit of Ayrton-Mather Galvanometers, Universa 
Shunts, and Electrostatic Instruments. 

At8 p.m. Electro-Harmonic Society. Smoking concert. 


Saturday, December 10th.—At 8 p.m. Junior Institution of Engineers will 

visit the International Gas Exhibition at Earl's Court. 
At 7.80 p.m. Annual Mess Dinner of the Electrica] Engineers К.Е. 

Volunteers at Anderton's Hotel, Fleet Street, Е.С. 

Monday, December 12th.— Institution of Mechanical Engineers, '* Gas Engine 
Testing,” by Mr. A. C. Hess. А 

Tuesday, December 13th.—At 7.80 p.m. Institution of Electrical Engineers 
(Manchester Section). Mr. L. Andrews will read a paper on “ High 
Tension Switchgear.” 


At 8 pm. Institution of Electrical Engineers (Glasgow). Messrs. 
J. B. Henderson and J. S. Nicholson on * Armature Reaction in 
Alternators.” 


Wednesday, December 14th.—At 7.80 p.m. Institution of Electrical Engineers 
(Birmingham). Stand-by Charges and Motor Load Develop- 
ment," by Mr. А. M. Taylor. 

At 8 р.п. Society of Arts. Mr. Chas. D. Abel on The Patent Laws.“ 

Thursday, December 15th.-- At 8 p.m. The Institution of Electrica] Engineers. 
If the discussion оп Mr. Bearle's paper, Studies in Magnetic 
Testing" is concluded, the following paper will be read : —‹ The 
Combination of Dust Destructors and Electricity Works, Economi- 
cally considered," by Mr. W. P. Adams, Member. 

At 8 p.m. Rugby Engineering Society. Discussion on Premium 
System v. Piece Work System.” 

Friday, December 16th.—At 7.80 p.m. Institution of Electrical Engineera 
(Manchester). Mr. E. D. В. Shelmerdine on The Working of 
Batteries Under Reversible Booster Control.“ 


THE ELECTRICAL VOLUNTEERS. 


Tur following are the orders for next week :— 


Monday, December I2th.— A" Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7 p.m. ° 

Tuesday, December 13th.—‘' B Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. 
Wednesday, December 14th.—Instructional drill, Westminster Hall, 8 p.m. 
Plain cloth as; rifles without slings. Submarine mining class, 6—9 p.m.‘ 
Thursday, December 15th.—'' C " Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7 p.m. ` 

Friday, December 16th.--* D ” Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7 p.m. Lecture by the Adjutant, 8 p.m, 

Saturday, December 17th.—Weck-end class. 


WILFRED C. DuwuBrE, Capt. R. E., 
For O. C. E. E. R. E. (V.). 


NOTES. 


South African Notes (from our Durban correspondent). 
Durban (Natal).—The borough electrical engineer recently 
pointed out tbe necessity for providing additional plant to meet 
demands during certain hours of the day. After-careful considera- 
tion, he recommended the installation of a storage battery in 
connection with the tramway plant, and submitted to his committee 
tendera obtained by him whilst in England. The committee recom- 
mended approval of the suggestion, and that the tender of the Tudor 
Battery Co. be accepted for £3,512 (including erection). This price 
does not include freight or the cost of housing the battery, which 
items will, it is estimated, bring the total cost up to £5,000. The 
expenditure has been approved by the Council. 

The report of Mr. Hanson, the municipal telephone manager, 
showed that 16 new connections bad been made, bringing the total 
number of subscribers to date to 944. During the month tubing and 
wiring for 100 subscribers’ offices for the new system had been 
carried out. 

Pietermaritzburg (Natal).—The tramway manager reports the 
necessity of having four more сата, which it is hoped to cable for 
shortly ; this will make 16 cars in all. 
single track will shortly be added, into the Park, aod it is augges‘ed 
t> also lay one mile of single track from the present terminus at 


Retief Street to Willow Bridge, also an extension of a few hundred 


yards from Victoria Road to the Agricultural Society's show ground. 
The receipts from the day of opening give & total of £468 for 
54 days. The 3d. stage from the railway station to the Town Hall 
is to be divided into three ld. stages, which, it is hoped, will 
encourage the short-distance traveller. 

Harrismith (О. R.C.).—The Council has been inviting applications 
for the post of borough electrical engineer at а salary of £360 per 
year. 


An extra quarter of a mile of 


Pretoria (Transvaal).—A special meeting of the Town Council 
was held on November 11tb, when it was to purchase the 
electric lighting company’s works for £115,000, payable in debentures 
at 5 per cent., and to borrow £20,000 for the purpose of electric light 
extensions. 


Electricity in Mines.—At Wigan, on Friday evening 
last, Mr. Alfred J. Tonge, of the Hulton Collieries, addressed 1 
meeting of the Manchester district branch of the National Associa- 
tion of Colliery Managers, on the new electricity rules formulated 
by the Home Office. He said that when the Departmental Com. 
mittee sat, about two years ago, doubte existed as to the extent to 
which electricity should be used in mines.. Few managers had up 
to that time used current for other purposes than signalling and 
su face lighting, and fears were entertained lest some very strin- 
gent rules might be adopted. The Departmental Committee in 
tbeir report, or introduction to the rules, did not discourage, bot 
actually accepted the usefulness, and showed the way to tbe posi- 
bilities, of electricity if properly installed and regulated at collieries. 
If he might say so, they had given the report from the right hand, 
but the rules from the left hand were more unyielding and harsh. 
Btill, on the whole, the spirit of the report prevailed, and not the 
spirit of restriction. There were different courses, Mr. Tonge went 
on to say, that the Committee might have followed in setting ош 
these rules. They might have gone so far as to restrict the ure of 
electricity entirely in some mines whilst allowing it, if under strict 
rules, in others; or there might have been total prohibition in all 
the so-called unsafe mines and any hapbazard installation allowed 
in those mines so-called safe. They had not done either of 
those things, but had, во to speak, devoted their attention in 
the rules to raising the standard of electrical work and емш- 
ing that proper precautions were taken in laying down instal- 
lations. In the report, the difference between & bad installation 
and а good one was said to be only а matter of about 20 per cent. 
in money ; and bad work, the Committee eaid, was always occasioning 
far more loss than this initial saving. The question as to where it 
was safe to apply electricity, cr whether any mine was fiery or 
unsafe, had been left in the hands of managers, the rules simply 
ssying in so many words:—'' You (the manager) are the judge as to 
where electricity should be taken; but whether you take it into 
good or indifferent mines, you must put down а good installation." 
According to the report, and in many of the rules, this idea had 
prevailed ; but Mr. Tonge was of opinion that, whilst this policy 
might be right, the effect of the rules, as they stood, would be to 
discourage the use of electricity with those managers who had not 
зо far adopted it, whilst stereoty ping certain methods of work which 
might eventually prove to be inferior. He considered that the 
following conditions ought to obtain in rules that were to be of the 
utmost benefit to the mining community: — They should be (I) as 
few as was reasonably possible; (2) they should be intelligible aad 
free from ambiguity ; (3) they shonld be general rather than specific 
in terms; (4) they should follow one another in proper sequence, 
and be properly sectioned ; and (5) they should be in keeping in 
spirit and form with the O. M. R. &. Mr. Tonge then examined some of 
the electricity rules in the light of these conditions. 


Royal Institution.— The following are the lecture 
arrangements at the Royal Institution before Easter: — Prof. W. E. 
Dalby, two lectures on Eagineering“; Prof. R. Meldola, two 
lectures on “Synthetic Chemistry (experimental); Prof. J. J. 
Thomson, three lectures on Electrical Properties of Radioactive 
Substances; and three lectures by Lord Rayleigh on Some Oon- 
troverted Questions of Optics.“ The Friday evening meetings will 
begin on January 20th, when a discourse will be delivered by Prof. 
Bir James Dewaron "New Low Temperature Phenomena”; suc- 
ceeding discourses will probably be given by Chevalier G. Marconi, 
Prof. J. J. Thomson, Prof. G. H. Bryan, the Rt. Hon. Lord Rayleigh 
and other gentlemen. 


Lead Accumulator Plates.—It is known that when 
lead accumulator plates are formed in the usual way with lead 
peroxide, they gradually deteriorate in quality, and after a time 
they cannot be charged to their full extent in one operation. This 
ів apparently due to the fact that the lead sponge loses ita state of 
fine sub-division, and can no longer be easily converted into 
peroxide. R. Goetze, of Berlin, has taken out a German patent 
for a process which is claimed to overcome this difficulty. It 
consists in soaking the layer of lead sponge in a solution which, 
after the solvent Las evaporated, leaves a salt finely distributed 
over the plate. Suitable salts are the sulphate, phosphate, borate, 
and silicate of a metal (preferably zinc) which is not thrown out of 
golution by lead. 


A Process for the Electrolytic Recovery of Metals. 
—An American patent has been assignod by F. von Kügelgen and 
Н. Danneel, to the Willson Aluminium Оо., of New York, for а 


process of obtaining a metal, an alkali hydroxide, aud chlorine, 


by the electrolysis of an alkali chloride. A metallic oxide is intro- 


‚ duced into the cathode compartment of an electrolytic cell which 


contains the chloride of an alkali metal. The latter is decomposed 
by the current, and the alkali metal which is reduced attacks the 
metallic oxide, being converted into an alkali oxide (hydroxide), 
and yielding the other metal in the elemental state. The cblorine 
and the alkali hydroxide are removed from the cell at intervals, 
and the strength of the electrolyte is replenished by adding fresh 
chloride to the anode compartment, As an example, tin oxide 
may be reduced to metal in a bath of sodium chloride, sodium 
hydroxide being also formed. 


(Continued on page 951.) 
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PIETERMARITZBURG (NATAL) ELECTRIC 
LIGHTING AND TRAMWAYS. 


[FROM OUR DURBAN CORRESPONDENT. | 


PIETERMARITZBURG, or to use the native name, Um- 
gungunhlovu," signifying Chief City," is the seat of 


GENERAL VIEW OF THE Po WER STATION. 


the Legislative Assembly of Natal, and until recently was 
the chief garrison town of the Colony. Its population 
at the recent census was 15,086 whites, and 16,113 Indians, 
natives, &c., and like most Colonial towns, it has a large 
municipal area, The town proper, where electric light cables 
are laid, is confined to an area of 24 sq. miles, and being 
laid out in squares with wide 
streets is admirably suited for 
electric traction. The suburbs, 
as yet, are not reckoned as 
being within the electric light- 
ing area. It may be here 
noted that unlike other South 
African towns, Pietermaritz- 
burg stands unique, in that 
all its cables are laid under- 
ground. 

The early days of electric 
lighting in Pietermaritzburg 
were associated with many 
troubles; Messrs. Woodhouse 
and Rawson had at that 
time а 36-KW. rope-driven 
А.С. generator set at work in 
the Town Hall, which sup- 
plied current for lighting the 
latter. On the appointment 
of the present borough elec- 
trical engineer (Мт. Skidmore 
Ashby) in 1895, this plant 
was taken over, and by way of encouraging a load, some 4} 
miles of high-tension overhead mains were run from the 
Town Hall for the supply of about 30 consumers. The 
success of this venture led to the initiation of the present 
scheme; the first set—a 60-Kw. Willans Mordey alternator 
which supplied 49 consumers, the price then being 1s. per 
unit—was erected on the present site in July, 1898, 


This is near the railway, and 14 miles from the centre of 
the town. The station buildings consist of boiler and 
engine rooms, switch room, test room, stores, workshop and 
offices ; adjoining them is the car-shed, &c., now in course 
of erection. А view of the power station buildings may 
be seen in our illustration; two iron chimney stacks are 

arranged for, one at either end, the 

second stack being now in course of 
erection. | | 
The boiler room is 195 ft. long x 

35 ft. wide, and so arranged that it 

can be doubled with but slight altera- 

tion. The boiler plant was supplied 
by. Messrs. Hornsby, of Grantham, and 
there are. installed eight boilers of 

85 H.P., and four of 210 H.P. each, ten 
of these being hand fired; also two of 

390 н.р. each, of the “ upright " type, and 

‚ fitted with coking stokers, by Meesrs. 

Hodgkinson, of Manchester. Two of the 

' 210-H.P. boilers are similarly fitted, and 
provision has been allowed for а farther 

800 н.р. extension. | 

The boilers work at a pressure of 120 

Ibs. per вд. in, and are fitted with dead 
weight and other safety valves, high steam and low water 
alarms, “ Klinger water gauges, &c. 

The steam-pipe range is by Messrs. Stewart & Lloyd, and 
practically consiste of one steam pipe from each boiler to the 
corresponding engine, all such pipes being coupled together 
by an equalising range, having parallel-slide valves fitted 


View OF ALTBBNATING PLANT INiTHE Ename Room. 


between each pair of boilers. There are also the usual 
expansion bends at intervals in addition to expansion rollers 
fitted under the foot of the steam drums of the various 


boilers. 


The pump room adjoining the boiler house contains three 
compound tandem feed pumps of the “ Weir” type, each with 


a capacity of 5,000 gallons of water per hour, and two service 
F 
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pumps of similar type, each with а capacity of 50,000 
gallons per hour, for supplying water for the condensers. A 
wrought-steel ring feed main is provided to the boilers ; the 
pump suctions are supplied with hot water under a 3-ft. 
head, the water being heated by the exhaust steam from the 
pumps, which is passed through a feed heater, and by the 
drains from the steam traps of the separators fitted to each 
engine; also to а small extent through the whole of the feed 
water being first passed through the cooling pipes, in the 
crank chambers of the Willans engines. 

The feed-water supply is in duplicate from the town 
mains, and а storage tank is provided of 150 tons capacity. 
This supply goes through а regulating tank and a McDougal 
filter into the hot tanks, from which the Weir pumps draw 
their feed. 

An ash tunnel runs below the firing floor in front of the 
boilers, and suitable openings in the floor are provided so that 
the ashes can be raked into tip trucks below ; these are, by 
means of an electric elevator at the end of the tunnel, 
elevated and emptied into railway trucks or carts as may be 
desired. ZB 

The engine room is 195 ft. long x 35 ft. wide, and isspanned 
by a 10-ton hand travelling crane. "There are 10 lighting 
sets consisting of Mordey alternators, generating current at 
2,000 volts, direct-coupled to Willans & Robinson's two-crank 
compound engines, with exciters, of the open field, two-pole 
type, mounted direct on the shaft. There are also two 
500-volt direct-current four-pole traction sets by the same 
makers, and ample room is provided for future extensions. 
The various units, which were supplied by the Brush Elec- 
trical Engineering Co., Ltd., consist of six 60-KW. alternators, 
two 120-Kw. alternators, two 240-KW. alternators, and two 
120-KW. D.C. traction generators. 

The віх 60-kw. sets and the four 120-кү. sets exhaust 
into “ Ledward " ejector condensers, a separate condenser 
being provided for each engine. 

The two 240-Kw. sets discharge into a surface condenser, 
which is combined with a motor-driven Edwards air pump. 
T wo motors are provided to the pump, for direct and alter- 
nating current respectively, either being capable of taking 
the whole load. 

The traction and lighting switchboards are arranged in a 
separate switch-room leading from the engine room!by a 
staircase. In the switch-room is also fitted a test table con- 
taining Elliott instruments for insulation, capacity, copper 
resistance tests, &c. ө.” 

The traction switchboard is of the well-known: Ferranti 


WinLLANS-BnRusH TRACTION GENERATORS. 


cellular make, and consists of four generator and five 
feeder panels, fitted with magnetic blow-out switches, 


TYPICAL TRAMCAR— PIETERMARITZBURG. 


&c. Оп the regulating board 
immediately below, there is a 
parallel voltmeter switch for 
each machine, equaliser switches, 
and D.P. field-break switches. 
Each machine panel is also 
fitted with a Ferranti patent 
reverse current relay, for 
cutting out any faulty 
machine. 

Five feeder panels are simi- 
larly fitted, and provided also 
with lightning arresters and 
choke coils. 

The lighting switchboards are 
two in number, the original 
one, supplied by the Brush 
Electrical Engineering Co., 
being at the opposite end of 
the switch-room to the traction 
board, and the other, supplied by 
Messrs. Ferranti, occupying à 
portion of the side wall, both 
boards being connected through 
switches to a common bus-bar. 
The Ferranti board has four 
machine panels, which are con- 
nected to the two 240-kw. and 
two 120-Kw. sets. The syn- 
chronising arrangements are in 
duplicate, and a “ hospital” 


bus-bar is also provided with inter-connecting switch, by 
means of which any machine may be run separately. 
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. The Brush" board consists of six machine panels, to 
which are connected the six 60-Kw. sets, and six feeder 
panels. In this board, the machine and feeder panels are 
fitted with “ Andrews” patent reverse and excess current 
automatic cut-out switches and other instrumenta of normal 
type. The various rheostats are arranged іп a room imme- 
diately below the switch room, the handles for controlling 
these being fixed in front of their respective machine panels. 

The signalling 
arrangements from 
the switch-room to 
engine room are the 
design of the elec- 
trical engineer, and 
were made. locally. 
On the left of the 
traction board is 
an indicator board, 
divided into 
various partitions, 
any one of which 
can be illuminated 
from either switch- 
board by pressing 
various keys. 

This indicator 
board is in parallel 
with three others 
placed at intervals 
along the engine 
room wall, and one 
at least is in full 
view from every 
engine. A system 
of bells is worked in 
conjunction with the indicators, by means of which the 
driver is also enabled to signal to the switch-room. 
As а guide to the driver in synchronising, the 
alternating arc lamps by which the engine room is 
lighted, enable him to observe, by means of white lines 
painted on the back  alternator pole projections, 
when synchronous speed is attained. The meter and arc 
lamp testing, also mechanician and photometer rooms, are 
below the switch-room, and are very completely equipped. 
Large offices adjoin the engine room for the accommodation 
of the engineering 
and commercial 
staffs. 

The car-shed is 
70 ft. long and 105 
ft. wide, built of 
brick, with an open 
front, and divided 
into three bays, each 
containing three 
tracks; it can ac- 
commodate 18 cars. 

The cables along 
the main route are 
laid under the 
pavement in a 
conduit with a 
brick bottom and 
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sides, the cover- 
ing stone form- 
ing part of the 
pavement, which 


can easily be lifted 
at any time. The 
conduit is drained 
at intervals into 
the common town 
drainage system. The cables are laid side by side 
in uniform order, on bricks placed edgewise along the 
conduit, about 3 ft. apart, and are thus easily accessible for 
repairs or additions, while in the side streets the cables 
are laid direct. There are two tramway “ trunk ” mains, 
each 1} miles long, which run to a distributing sub-station 
at the Town Hall, and distribute by seven feeders to the 
various switch-boxes, There are also two other feeders into 


FEBRANTI TRACTION SWITCHBOARD, AND ENGINE Room SIGNAL GEAR. 


VIEW OF BRUSH AND FERRANTI LIGHTING SWITCHBOABDS. 


two switch-boxes between the power station and the Town 
Hall, making a total length of 5°8 miles of feeders, in 
addition to the three miles of “trunk” mains; these were 
manufactured by the Callender Cable and Construction Oo., 
and are of the paper-insulated type. 

The trolley wire is double throughout, of 000 S. W. G., and 
is donble insnlated, flexibly snspended, and snpported chiefly 
from centre double-bracket poles at a height of 22 ft. 6 in. 

The trolley lines 
are divided into j- 
mile sections, and 
are fed in the 
centre of each 
section by 19/14 
feeders, from 10 
switch-boxes. 

No guard wires 
are necessary, on 
account of the tele- 
graph department 
placing their wires 
underground when 
crossing tramway 
routes. 

In the event of 
changing the posi- 
tion of the present 
arc lamps to the 
tramway poles, every 
alternate pole has 
been arranged to 
carry the necessary 
cradle and leads. 

The track is laid 
down to a gauge of 
4 ft. 8} iu. ; 4 miles are constructed with “girder” section rails 
weighing 94 lbs. tothe yard, and fitted with sole-plates com- 
posed of 2-ft. lengths of similar girder rail bolted under the rail 
ends at every joint, and 3 miles are constructed with Vignoles ” 
rails, weighing 65 lbs. per yard, making a total length of 
6 miles of single track, and 1 mile double. The girder rails 
are laid on concrete stringers, with granite setts on both sides 
of each rail, and the Vignoles rails are laid on creosoted 
sleepers. The points and crossings are of Hadfield’s manganese 
steel; the joints being bonded with 00;S.W.G. * Neptune” 
bonds, and every 
length of rail is cross 
bonded with one 
0000 S. W. G. bond 
—all poles 
bonded to the rails. 
The overhead 
equipment was sup- 
plied by Messrs. 
Blackwell & Co., 
London, and the 
construction of the 
track and overhead 
work has been car- 
ried out by Messrs. 
Strong & Moore, of 
Durban. The line 
runs through the 
two principal 
streeta, and out to 
the suburbs of 
Scottaville in опе 
direction, while in 
the other direction 
work is proceeding 
with the Botanical 
Garden route. 

Ultimately, there will be 12 cars and one sprinkler ; six 
cars have already arrived, and these are of the Brash Elec- 
trical Engineering Co.’s make of the double-deck reverse 
stairway type, mounted on maximum traction trucks, with a 
seating capacity of 63 passengers. 

The car is suitably arranged for local climatic conditions, 
the top deck being partially enclosed with wooden canopy 
wind screens to which doors are hinged, and the sides 
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provided with roller blinds. The interior of the car is 
divided transversely by a sliding glazed partition for the 
accommodation of smokers if necessary, and Hey wood's 
double revolving chairs are arranged in pairs on either side 
of the centre gangway, a parcel rack also being provided 
along each side. 


SPECIAL TBACK Work, Town HALL CROSSING. 


Messrs. Brecknell, Munro & Rogers’s swivelling type 
trolley is fitted, the cord terminating in a Wilson trolley 
cord catcher. | | 

The motors, two in number, are of the British Westing- 
house Co.'s make, each 30 H. P., and are controlled by series- 


parallel Westinghouse controllers of the “ Railway” type. 


There is the usual hand and 
rheostatic brake, also ап 
emergency brake which short- а 
circuits the motors. The other 
віх cars on order from the |: \ | 
Brush Electrical Engineering N5 
Co. are of the double-deck XR, 
type, mounted on four-wheel BON 
trucks with a wheel base of 3 . 
6 ft. 6 in., fitted with B.T.H. КА”. 
equipment, and have a total . | 
seating accommodation of 48 е 8 Аа. 
passengera. ЗЕБ — Se чы, 
The sprinkler is mounted |== = х 
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The boxes are provided with a special door, front and back, 

under lock and key, the front door giving access to the н.т. 

switches and fuses, and the back door to the cords, by means 

of which the police are enabled to operate each group of 

lamps. The average price obtained for street lighting is 

6:028d. per unit, which price iucludes all capital charges, 

trimming, maintenance, 

generation and distribution 

of current. "There are 

Chae seven H.T. feeders for the 

re private lighting, chiefly of 

the Helsby Telegraph 

Manufacturing Co.’s make, 

totalling about 9 miles, 

and including 13 miles of 

Henley's paper cable, the 

sizes ranging from 19/14 
to 19/16. 

The н.т. distributors 
total about 84 nl the 
sizes ranging from 7/14 to 
7/20, and are of the Helsby 
Co.'s manufacture. Each 
H.T. cable feeds a H.T. dis- 
tributor for five or more 
transformer pite, situated in 
each of the transverse 
streets, each pit having a 
capacity for two 24-Kw. 
transformers. Each set of 
transformers supplies one 
complete block of build- 
ings on either side, the 
L. T. network being inde- 
pendent of any other. 

As the increased demand in any section necessitates an 
alteration, sub-stations built above ground are being substi- 
tuted for the transformer pits, in which switching arrange- 
ments will be provided for cutting out idle transformers 
during the period of light load. "There are some 23 miles 
of L.T. distributors manufactured by the Telegraph Manu- 
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on maximum traction trucks, оин: 


provided with Westinghouse 


equipment, and has a capacity es Ones 2 RR 


of 3,000 gallons. It also is 
fitted with rheostatic, Sterling 
hand and magnetic track xx 
brakes. | or ol 

А 10-minute service of cars 
will be run in the centre of 
the town and a 30-minnte 
service in the suburbs, the 
fares being 3d., or 2d. by 
coupon, per stage. 

The lighting of the four 
principal streets is effected by 
91 Brush Vienna 14-hour 
alternating arc lamps, 
arranged alternately on each 
side of the street, and giviog 
very effective results. 
self-choking transformers, giving 15 amperes each, with a 
ratio from 2,000 to 32 volts, the transformer being placed 
in the base of each pole. 


These are fed off separate H.T. distributors, which are | 


connected to the main feeder through special switch boxes. 


The lamps аге fed from small Brush 


PLAN ОЕ Tramway ROUTES AND SUPPLY AREA. 


facturing Co. of the armoured concentric rubber class, 
19/14 and 19/16 in sizes, also 4 miles of B.I.W. paper- 
insulated cable. All house-service joints off the paper 


cables, are made in a box which is filled in with compound, 


and in the case of the rubber cables, all joints are vulcanised, 
There are six sub-stations above ground; the one at the 
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Town Hall comprises а two-storey building, with traction, 
H. and L. T. switchgear above, and transformers below, 
space being available for six 50-Kw. transformers and one 
spare. The tramway distribution switchboard is of the 
Ferranti make; the two trunk mains from the power station 
are connected to it, also seven distributors. The trunk 
mains are fitted with reverse-current cut-outs here, as well as 
at the station, by means of which any faulty feeder is imme- 
diately disconnected. 

Telephone cables of the Callender make, connect each 
feeder box and the chief sub-station with the power station, and 
potential wires are laid from the terminus of each trunk main. 
to the Board of Trade panel. In conjunction with the Town 
Hall sub-station, there is a motor-generator of 45 B. H. P. 
The motor is supplied with alternating current at 200 volts 
from the sub-station transformers, and the generator gives a 
100-volt p.c. supply. In the day-time it is run to charge a 


battery of 56 Tudor cells of 3,600 ampere-hours capacity, 


which are in an adjoining room, and at night supply the Town 
Hall. This arrangement takes off the peak of the load at 
night, besides giving a duplicate supply for the Town Нап 
lighting, as well as a steady day load. 

The wiring of houses is under the supervision of an 
inspecting electrician; the meters are of various makes, 
and are chiefly Ferranti and Westinghouse watt-hour- meters. 

The charge for lighting is 9d. and 6d. per unit, based on 
the “ maximum demand,” and the average price obtained is 
7°569d. The charge fer motors is from 2d. to 4d. per unit, 
and it is interesting to note the figures of the year 1903, in 
which 792 consumers, with 24,635 8-с.р. lamps were 
connected, and 742,190 units sold. 

The motor-load is supplied entirely by alternating current, 
Langdon-Davies motors being chiefly used for sizes under 
6 H.P., while for larger motors the Heyland type pre- 
dominates ; at present there are 44 consumers connected, 
representing 236 H.P. ‘The record station-load is 465 Kw. 
with a load-factor of 20 per cent., and the cost per unit, 
including interest and depreciation, equals 6°773d. ; 12:2 lbs. 
of Natal coal being used per unit generated. 

The whole of the installation has been done depart- 
mentally; Messrs. Mordey & Dawbarn, of London, acted as 


consulting engineers, Mr. S. Ashby isthe borough electrical. 


engineer, with Mr. A. S. Munro as assistant, while Mr. P. 
Finlayson is tramway manager ; and, in concluding, we must 
express our indebtedness to Mr. Ashby for his courtesy in 
allowing our representative to view the works, and for the 
information he so readily gave. 


NOTES, 


(Continued from page 946.) 


Mond Gas.—4A large number of the members of the 
Junior Institution of Engineers, accompanied by tbe President, 
Mr. W. Н. Lindley, and the chairman, Mr. Samuel Catler, jun., 
availed themselves of the recent opportunity for visiting the 
central station of the South Staffordshire Mond Gas (Power and 
Heating) Co. at Dudley Port. They were received by the managing 
director, Mr. Howell; the resident engineer, Mr. Lindop; and 
other gentlemen. Мт. Н. A. Humphrey, the company's consulting 
engineer, was prevented at the last moment from being present. 
The station, the first as yet erected, occupies a position which is 
practically the industrial centre of gravity of the district, com- 
prising 120 sq. miles ia South Staffordshire, over whioh the com- 
pany have powers. There are to be four units, each of eight 
producers, aud tbe first unit, together with a complete set of spare 
towers, is now ready for working. Tach producer is capable of 
gasifying one ton of fuel per hour throughout the day and night. 
The coal elevators, storage bunkers, producers, superheaters, gas 
mains, mechanical washers and towers; the lead acid towers for 
sulphate of ammonia; and the cooling towers were all examined 
with much interest. Steam is raised by means of climax vertical 
boilers arranged for burning small coal with forced draught, and 
also for firing by gas. Fraser & Chalmer’s compressors for putting 
tLe gas under pressure for distribution were seen in the machinery 
house, and two vertical Westinghouse gas engine sets, driving various 
electric motors used in connection with the plant and for lighting. 
The pipes for conveying the gas to Wolverhampton, Walsall, and 
intermediate towns have been laid by Messra, John Aird & Sons, 
and ате mostly of the steel-locking type made by Mephan 
Fergusson. | 


The Finsen Memorial.—A movement is on foot for 
establishing an international memorial to Prof. Finsen, of lupus- 
light cure fame. Their Majesties the King and Queen have sub- 
scribed to the fund. 


Specific Heat of Superheated Steam.—According to 
Carpenter, the specific heat of superheated steam increases with the 
ressure, but does not vary with the increase of temperature so 
ng as the pressure remains constant. He gives the following 


values: 
Absolute pressure. Specifio heat. 
14" 108. des 0:484 ' 
200 „ TT 0 492 
400 „ x" 0 523 
600 „ 0:553 
800 ,, 0:563 
1000 „ 0:614 
1200 „ 0 645 


The figures may, he says, ba expressed as an equation, in which 
Р = the absolute pressure, and к = specific heat. Thie equation is 
as follows:—x = 0462 + 0001525 р. Thus, the value of the 
specific heat at 180 lbs. absolate, would be 07165. While the 
above table shows that the specific heat increases with the pressure, 
there is nothing to show that the increase of the temperature 
corresponding to the pressure increase had nothing to do with the 
increase of the specific heat. 


Society of Arts.— On Wednesday evening a paper on 
“The International Exhibition at St. Lonis, U.S. A., was read by 
Mr. W. Е. Reid, F. I. C., F. O. B. 


Northampton Institute.— The annual prize distribution 
takes place to-night. Lord Reay will present the prises and 
certificates at 8 o'clock. To-morrow evening, from 6 30 to 
11 o'clock, the members’ and students’ conversazione will be held. 


Trials of Electrical Vehicles in France. — The 
trials of electrical motor vehicles which are being organised by the 
French daily, L'Auto, are to be held in May next, and will consist 
of eight daily runs of 100 kilometres in Paris and saburbs, the 
vehicles returning each evening to the charging station. There 
will be three categories as followa:—(1) Two-seated cars of a total 
weight in running order, of not more than 1,300 kilogs. ; (2) Four- 


: seated cars of a maximum weight of 1,500 kilogs.; and (3) Bix- 


seated vehicles with capacity for 30 kilogs. of luggage per passenger, 
and of & maximum weight of 1,800 kilogs. The cars may bave 
open, closed, or convertible bodies; they must bave а sprag, and at 
least one double-acting brake. The object of the trials is to decide 
the merits of the cars for town and suburban use, and the points to 
be taken into account are the cost of up-keep per day for the 
distance run, the relative comfort, silence, and ease of control of the 
cars, and their cost. 


Northern Electrical Contractors’ Meeting. — The 
sectional meeting of delegates of the Incorporated Association of 
Electrical Contractors, was held at the Queen's Hotel, Stockton, on 
Saturday, Mr. T. MacDermott, J.P. (Manchester), presiding. The 
representatives of local associations present included Messrs. Cross, 
Robson, Usher and Andrews (Newcastle), Hirst (Leeds), Taylor 
(Haddersfield), Harford (Liverpool), Steinthal and Shaw (Man- 
chester), Brown (Sunderland), Tattersall (Middlesbrough), Geipel 
and Prescott (West Hartlepool), Watson (Stockton), and W. Cross 
(hon. tec.). Various matters of interest to the trade were discuesed, 
and it was decided to hold the next sectional meeting at Manchester 
in February. 


Royal Society.—Among the papers down for reading 
yesterday were the following :— 
Bir Oliver Lodge, F. R. S., Note on a Means of Producing a High-Voltage Con- 
tinuous or Pertinacious' Current." 


Sir James Dewar, F. R. S., and R. A. Hadfield, “The Effect of Liquid Air 
Temperatures on the Mechanical and other Properties of Iron and its Alloys.” 


On Wednesday last week the Society held its annual meeting at 
Burlington House, Sir W. Huggins presiding. The president 
delivered his annual address, reviewing the work of the Society 
during the past year, and the medals were afterwards presented to 
Sir W. Crookes, Prof. Ernest Rutherford, Prof. Burnside, Colonel 
D. Bruce, Prof. W. H. Perkin, Mr. W. Bateson, Prof. Oantor of 
Halle, and Bir J. W. Swan. ' In the evening the annual dinner was 
held. 


Railway Electrification.—On Tuesday evening, in 
addressing the students of the Great Eastern Railway Mechanics’ 
Institution Evening Classes, Lord Claud Hamilton, chairman of the 
Great Eastern Railway, said that he hoped the students would give 
their close attention to the study of electricity, because we were 
still in our infancy in regard to the knowledge of electricity and its 
future power and influence over the world. He added that the 
Great Eastern Railway Co. was not а rich company, and could not 
afford to spend money in experiments that would most likely prove 
to be unremunerative. While they congratuiated the Lancashire 
and Yorksbire Railway on what they had done in the direction of 
electrical traction, he felt that, judged by present experience, those 
experiments would not prove remunerative. 


Gas.— It is reported that a large number of deaths have 
occurred in New York—21 in the course of a week—the public gas 
supply having poisoned the victims. It is said that altogether 
300 deaths are attributed to the same cause. 

An explosion and fire at the Mill Hill gas works of the North 
Middlesex Gas Co., on Sunday, caused a failure of gas supply over 
a very large district. As.the public lighting of the district is 
wholly dependent upon gas, the district was in complete darkness. 
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Lectures.—Sir W. Н. Preece—“ late Comptroller of the 
Postal Telegraph Department,” a Hampshire paper describes him— 
delivered a lecture on "Imperial and International Communica- 
tions,” before the Winchester Literary and Scientific Society on 
Monday last. 

On the same day Sir Oliver Lodge delivered a lecture before the 
Automobile and Cycle Engineers’ Institute, on Ignition," and 
described his new method, in which condensers are interposed iu 
the high voltage circuit. 


Appointments Vacant.— Ап assistant is wanted for the 
electrical engineering department of the Central Technical College, 
Exhibition Road (£150); electrical distributing assistant for Belfast 
(£200); young electrical engineer (as improver) at Peterborough 
electricity works (208.) ; shift engineer for Horsham (£100); assistant 
engineer (£100) and others for Bridlington electricity department. 


Sun Spots and Magnetic Storms.—At а recent 
meeting of the British Astronomical Association, Mr. E. Walter 
Maunder described some inquiries he had heen engaged upon regard- 
ing the connection between spots on thesun and magnetic dis- 
turbances on the earth. He said, though he was satisfied that there 
was a general agreement between the appearance of spots and of 
storms, especially when only big spots and big storms were taken 
into account, yet he could not get that agreement to go far enough 
when all the disturbances were taken into consideration. When 
examining the Greenwich records for the 20 years 18&2-1901, be 
noticed that in many cases the disturbances occurred at a mean 
interval of 271 days, the apparent period of the sun's rotation, and 
he then began to compute the longitudes of the centre of the sun's 
disk at the time of the beginning of the disturbsnces. This led him 
to the discovery that of 276 storms one-third were arranged in 
pairs equal to one rotation of the sun, while three-quarters showed 
a rotational period in one form or another. The inference was that 
the cause of the storms was in the sun, and rotated with it, and that 
the disturbances arose from certain definite areas of the sun. 
Further, it was clear that the influence did not radiate from the 
sun in every direction like light, but travelled along defioite 
stream lines, which excited a storm on the earth if the latter was 
in the path of the stream, but had no effect if it was not. This 
hypothesis suggested a new view of solar activity, and further 
involved the corollary that there must be an approach to structure 
of some sort in the sun, and that it was not at the present time a 
homogeneous mass. 


London County Council.—At the meeting on Tuesday, 
the Council decided to sanction the Lorrowing by the Shoreditch 
Borough Council of £1,255 for street electric lighting purposes. 
The Education Committee obtained the approval of the Council 
to the lighting by electricity of the higher grade school now 
being built in Mina Road, Walworth, and to the supply of current 
to the premises by the Southwark Council at a flat rate of 4d. 

unit. 

The Highways Committee reported that in view of the magnitude 
of the tramway undertaking, it was desirable to standardise the 
various parts and details of the rolling stock and plant, so that in 
the event of repairs being necessary, or spare parts required, the 
work might be done without difficulty, and in the most economical 
way. Before further orders for materiale were given, the Committee 
thought that standard samples and patterns should be prepared of 
all the various parts of the rolling stock, &c., in order to secure the 
advantages of uniformity in design and construction. It was 
particularly important to bave a full range of specifications, drawings 
and patterns, coveringevery detail, and by possessing its own patterns, 
the Council would be able to have castings supplied direct from the 
foundry, and finished in the Council's own workshops. The cost of 
preparing the drawings, patterns and data for standardisation would 
be about £350, and the Committee obtained authority for the 
expenditure of this amount. 

Among the sections contained in the Council’s Genera] Powers 
Bill, the Parliamentary Committee reported that Part X V. proposes 
to authorise the conncil of any Metropolitan borough authorised to 
supply electrical energy, to wire and fit the premises of consumers, 


McMillan Memorial Fand.—We are informed that as 
the result of Mr. W. H. Patchell’s appeal for contributions to the 
above fund after the annual dinner of the Institution on Thureday 


evening last, a sum of about £120 was immediately collected, and 


has been placed to the credit of the fund, while some £16 more is 
promised. Itis intended to keep this appeal open for a few days 
more, to enable members and friends to send in any further contri- 
butions. To bring up the fund to the total amount of £2,000, which 
ee le been hoped to realise, the sum required is now only 
about £65. | 


Electric Power at the Coliseam.—The Junior Insti- 
tution of Engineers visited the London Coliseum to inspect the 
engineering plant in connection with the revolving stage on 3rd 
inst. The stage is composed of three separate concentric rings, 
with an overall diameter of 75 ft.; each ie built up on a rolled steel 
underframe, and rotated by stationary electric motors situated 
underneath. Fourteen motors are utilised for the above purpose, 
and are controlled from special switch pillars on а raised gallery 
on the prompt side of the stage, from which all parts are visible. 
The signalling is carried out by means of а special arrangement of 
ship's engine-room telegraphs from a signal station on the stage, 
where also speaking tubes, lamp signals and telephones are pro- 
vided to the numerous electrical operators stationed near the appa- 
ratus. The actual controllers fixed below the stage are stated to be 
the largest series-parallel controllers made as yet; and through 
them it is possible to operate in either direction, and at speeds ub 


to 20 miles an hour any of the stages, The installation also in- 
cludes eight panoramas and a cyclorama, also electrically- 
driven, and electrically-driven winches are installed for hoisting 
the scenery proper. In all some 30 motors are to be used, 
and some 12 miles of cable are run in connection with the 
various devices. For the lighting cables an earthed steel tube con- 
duit system has been adopted throughout, and about 5,000 80. v. 
incandescent Jamps are installed on the stage, together with a 
further 2,000 in the auditorium. The switchgear is of a very com- 
prehensive character, the board containing 85 switches; the public 
part of the theatre is supplied by two independent companies, and 
is separate from the stage supply. Mr. E. Wingfield Bowles has been 
responsible for the working out of the mechanical and electrical 
details of the scheme. 


Alien Patentees.—A paper was contributed to the 
weekly meeting of the Coventry Engineering Society, by Mr. T. E. 
Halford, of London, on the subject of “ Patents and Patent Law.” 
Discussing the new legislation providing that the patentees should 
manufacture the patented article in the United Kingdom to an 
adequate extent, or grant licences on reasonable terms, he said he 
thought it would be agreed that this was going back to the statute of 
James I., which allowed patents to be granted for any manner of 
new manufactures within the realm, and which never contemplated 
granting patents to aliens who made their goods abroad, and merely 
imported them.into this country. This working section, he gathered, 
was inserted owing to pressure being brought to bear upon the 
Government by a certain Chamber of Commerce, because the 
industry in which they were chiefly concerned was being injured by 
unfair foreign competition. Certain non-resident aliens had British 
patents for certain articles essential to the trade of the district, and 
our own manufacturers of similar goods found their business killed 
in two ways. First, the alien patentee dumped the articles, which 
our manufacturers could produce as cheaply, if not cheaper than 
the alien, into the English market at under cost price; secondly, 
the articles for which they beld British patents they sold at 
exorbitant prices, and refused licences to the British makers on any 
terms, but offered them a small commission if tbey pushed foreign- 
made articles. Thus all the profit went abroad, and the commission 
offered was too paltry to be considered seriously. As our manu- 
facturers holding patents in the alien country had to work their 
inventions there, it was thought only fair and right that the alien 
patentee should do the same here, and as the result of this agitation 
he now had todoso. Mr. Halford considered this was a good 
point іп the new Act, as he failed to вее why we sbould always 
legislate for the alien, while he, on his part, always legielated 
against us. 


Artificial Diamonds.— In a recent number of the 
Western Electrician, Mr. A. de Courcy has described some of the 
improvements effected by Prof. Moissan in hie original method of 
making artificial diamonds. In the first experiments, the mass of 
iron which had been saturated with carbon in the electric furnace 
was cooled in its crucible by plunging the latter into water; but 
the vaporisation of the liquid prevented heat from being abstracted 
from the metal with the rapidity that was desirable, if the 
expansion of he iron at the moment of its solidification should cause 
the exertion of sufficient pressure upon the carbon during its 
separation. Other experiments were, therefore, tried by dropping 
the crucible containing the carburised iron into a vessel filled with 
lead maintained at its fusing point. In this case, the iron rose 
through the lead in the form of drops, for, though viscid at the 
temperature of the electric furnace, the iron became more fluid ав it 
cooled. The drops were then collected and attacked with nitric 
acid. The yield of diamonds was bétter when this method was 
adopted, some specimens being specially clear and brilliant, and one, 
having the shape of a triangle with rounded corners, being 0°57 
millimetre in diameter. Three monthe after its formation, this 
specimen cracked and soon fell into three pieces, in a manner 
closely resembling that noticed with some natural diamonds from 
the Cape. In another set of experiments, an iron rod was gradually 
pushed into the electric furnace as it melted and absorbed carbon, 
the drops being allowed to fall through water into a bath of 
mercury. This method of producing the iron shot was very easy 
to carry out, and although the crystals were very small, they were 
remarkably regular, and occurred in both the black and the traus- 
parent variety. Diamonds of still better quality were obtained by 
fusing and carburieing iron as usual, and then pouring about 400 
grammes of it into a 3-centimetre hole drilled in an iron cylinder 
14 centimetres in diameter, which was partially submerged in 
water; the mouth of the hollow cylinder being closed with an iron 
stopper as quickly as possible. The outer portion of the iron was 
then turned off in & lathe, and the interior portion treated with 
acid iu the usual way. Some of the crystals produced in this 
mavner were of a very fine quality, and were perfectly transparent. 
Cooling was even more rapid, aad the results correspondingly 
more favourable, when а similarly constructed cylinder of copper 
was employed. 


Litigation in Tramway Accident Cases, — Тһе recent 
Assizes at Manchester were prolific of litigation arising out of 
accidente on the local tramway lines. Two or three of the cases 
presented unusual features. One, in which а special jury gave 
damages against the Corporation for £790, was for injury to а com- 
mercial traveller, Mr. J. Whiteley Jones, whilst travelling as an 
outside passenger on one of the Palatine road-cars on August 15th. 
At Fallowfield the line for some distance is single, with loops at 
intervals, The car on which the plaintiff was seated was travelling 
apparently a little faster than it should have done, and overshot one 
of the loops. The driver attempted to back it,'so as to regain the 
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loop, and to allow another car, coming in the opposite direction, 
to.pass, but without adjusting the trolley pole; the consequence 
was that the trolley caught on one of the span wires, and the pole 
was snapped off. It fell on the plaintiff's head and injured him 
very seriously. Liability was conceded on the part of the Corpora- 
tion, and the only matter in dispute was as to the amount of com- 
pensation. It was stated by several medical gentlemen that the 
plaintiff (who was too ill to be present in Court) was suffering from 
traumatic hysteria and neurasthenia, and could not recover under 
12 months at the soonest. Counsel for the Corporation were sur- 
prised at the amount awarded, and immediately asked for stay of 
execution, pending an appeal. The Judge said if terms could be 
arranged he would grant a stay, not otherwise. Ultimately it was 
arranged that tbe plaintiff should receive а sum of £450 down, and 
upon an andertaking being given that the appeal should be ex- 
pedited as far as possible, the Judge granted a stay for 14 days, the 
defendants undertaking to pay the plaintiff 4 per cent. interest on 
the balance, from the date of the trial, in the event of the appeal 
failing. It was understood that the question of prosecuting the 
appeal rested with the Tramways Committee, which meets next 
week. If it is not proceeded with, the damages awarded will at 
once be paid in full. | 

The Manchester Corporation was more fortunate in a second 
case, їп which damages were claimed by a married woman for 
injury sustained, as she said, through the car starting the moment 
she had put her foot upon the step, and so causing her to fall in the 
road. 
and a verdict was given for the Corporation. 


The Salford Corporation were defendants іп a case in which a 


greengrocer, named Parker, claimed compensation for personal 
injuries. The man’s cart had been run into by а tramcar of the 
defendants, and damaged. For this damage the Corporation agreed 


to compensate him, but afterwards the plaintiff himself, who was 


ridiog in the cart at the time of the accident, became the victim of 
an incurable hernia. The jury awarded him £225. 


Rubber Cultivation in the Federated Malay States. 
-The very high price of Para rubber has occasioned attempts in the 
direction of rabber cultivation in almost every part of tropical 
Greater Britain. In the remoter parts of the Far East, namely, the 
Federated Malay States, considerable attention is being given to the 
matter. The report of the Resident-General for 1903, which has 
just been issued in the form of a blue-book, contains some interest- 
ing notes on the subject. The exact acreage under Para rubber 
cultivation is not given, but cultivation is said to be extending 
rapidly, and most sanguine hopes are entertained as ќо the prospects 
of successful rubber cultivation in these States. Export in quantity 
has not yet commenced, but adequate authorities have reported that 
the samples grown are equal, if not superior, to the Ceylon-grown 
product. So favourable does the prospect appear, that additional 
areas are being brought under cultivation. The one pest that seems 
likely to threaten the future of the plantations is the Gestroi variety 
of Termites. The Government is endeavouring to take steps to assist 
the planters in coping with it, and the appointment of an entomolo- 
gist is recommended. 


‘High-Pressure Condensers.—In the Llektrotechnische 
Zeitschrift, Prof. J. Moscicki recently recorded the results of an 
extensive series of experiments on high-pressure condensers. In 
the case of the relative losses of apparent energy, JV = 27/0 v?, 
undergone by the condenser being calculated, it is fouud that with 
constant frequency, and for a given thickness of glaes, these losses 
increase for increasing pressures. Hence it: ie inferred that the 
losses for a given condenser taken absolutely cannot be proportional 
either to the square of the pressure, as assumed by Steinmetz, or to 
any lower power of the pressure, as stated by Arno and Threlfall. 
For the same kind of glass, the relative losses are found to diminish 
according to a law so far unknown, with conetant pressure and 
frequency, but increasing thickness of glass. The losses in glass 
condeneers will accordingly increase for increasing potential falls. 
With constant pressure, and given thickness of glass, the relative 
losses increase for increasing frequency. Тһе total losses in 
Bohemian glass, euch as is used for test tubes, with alternating 
current of 50 cycles per second, and а pressure of 250,000 volts, are 
found to be less than 1 per cent. of the apparent energy traversing 
the condenser. The losses in the glass are found to be due to con- 
duction only to a very small extent (about 2 per cent. of the 
aggregate) the main source of losses being deformations undergone 
by the dielectric for variable fields. 


Birmingham Tramways.—The T.C. on Wednesday 
authorised the promotion of a Bill for a tramways development 
scheme to cost nearly £1,000,000. 


OUR PERSONAL: COLUMN. 


The Editors invite electrical engineers, whether connected with th 
power station or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELzOTBRIOAL REVIEW posted as to their movements. | 


Central Station Engineers.— On December 1st, at the 
Parish Church at Barnes, Mr. Epwin L. Pope, distribution engineer 
to the L. C. C. tramways, was married to Florence Ada, second 
daughter to Mr. Oharles H. Owles, of Scarth House, Barnes Common. 
Among the many presente received were included a silver biscuit- 
box from the head office staff, апа a silver cake dish and a tobacco 
jar from the sub-station staff. Tae honeymoon is being spent at 
Bournemouth. | | ‚ : 


— 
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An Australasian contemporary says that Mr. Peter M’Cort, chief 
engineer of the New Zealand Electrical Syndicate, has been 
appointed mechanical engineer at the power-house of the Wellington, 
tramways. tis А 

Mr. H. Newcoms, of the South London Electric Supply Co., has 
been appointed shift engineer to the Fulham municipal undertaking. 

Mr. J. EnRTST DoipcE, late resident engineer of Totnes, has 
been appointed resident engineer of the electricity works of 
Exmouth, which are now in the course of erection. | 

Mr. E. Moxon, at present mains superintendent to the Hudders- 
field Corporation, has been appointed mains assistant to the 
Blackburn Oorporation Electricity Department. There were 80 
applicants. | 

Mr. R. B. Leacu, assistant engineer at Aston Manor electricity 
works, has been appointed assistant electrical engineer to the 
Farnworth Urban District Council. 

Mr. J. GarLBBAITH WESTLAEB, of Peterborough, has been ap- 
pointed shift engineer at Battersea. There were upwards of 120 
applicants. | 

A special report of the Worcester Electricity Committee stated 
that Mr. C. J. SutHERLAND, electrical engineer, had resigned owing 
to ill-health. Mr. Parker said Mr. Sutherland had been told be 
could not undertake any more work. The resignation was accepted 
with regret and expressions of sympathy. The Committee had 
placed Mr. BrgBELL in charge of the department for the time 
being. and asked the Corporation to advertise for а successor to 
Mr. Sutherland at a salary of £400 per annum, rising by annual 
increments of £20 to £500. The Committee asked for power to 
make the appointment, but this the Council declined to grant. 


Tramway Officials.— The Bury Town Council last week 
raised the salary of their tramway manager, Mr. CLOUGH, to £250. 

On Thursday, December let, the Reading Corporation resolved 
at once to increase the salary of Mr. WALTER general 
manager and engineer of the Reading Tramways, from £300 to £400 
per annum, rising by two annual increments of £50 to £500 per 
annum, on condition that be agrees to remain in their service for 
a period of three years. The resolution was carried by 32 votes to 
4 against. ае 

Ata meeting of the Glasgow Tramways Sub-Committee, it was 
agreed that the salary of Mr. James DALRYMPLE, the tramways 
manager, should be fixed at £1,000 per year. | ТИТ | 

Mr. JOHN MzETCALP, late manager of the Gateshead and District 
Tramway Co., is now in the employ of the British Johns-Manville 
Oo., Ltd., electrical engineers, of 81, Fenchurch Street, Е.С. 


General.—The employés of Messrs. Calvert & Heald, 
electrical engineers, of Lancaster, haye presented a chased silver 
salver to Mr. JA8. HEALD, on his election as Mayor of the borough. 

Last week Mr. A. B. JoNES, who is retiring from the post of local 
manager at Burton-on-Trent for the National Telephone Co., was 
presented by the staff with & walking stick. 

Mr. J. Скси, Burr, secretary of the City of London Electric 

' Lighting Co., Ltd., bas been elected a Vice-President of the Chartered 
Institute of Becretaries. | ' 

Mr. Н. Корогрн has been appointed Chief of Posts and Telegraph 

of the Dutch East Indies, vice Mr. Berman. 


NEW COMPANIES REGISTERED. 


Brynamman and District Electric Supply Co., Ltd. (82,705). 
—This company was registered on November 29th, with a capital of £2,000 in 
£1 shares, to carry on the business of suppliers of electricity in all its branches, 
electrical and mechanical engineers, manufacturers of and dealers in electric, 
magnetic, telegraphic, telephonic, and other apparatus and appliances; steam, 
hydraulic, pneumatic aud other engines, &c. The first subscribers (each with 
one share) are:—T. W. Ellis, 36 and 80, Wind Street, Swansea, electrical 
engineer; D. Jones, Nantmelyn Shop, Brynamman, Carmarthenshire, butcher; 
E. Evans, Brynamman Hotel, Brynamman, Carmarthenshire, hotel proprietor ; 
R. Thomas, Station Road, Brynamman, Carmarthenshire, butcher; J. Kogers, 
Glyn Road, Brynamman, Carmarthenshire, tin works shearer; E. W. Evans, 
Cwmgarw Road, Brynamman, Carmarthenshire, clerk; and D. Н. Williams, 
Glyn Road, Brynamman, Carmarthenshire, butcher. No initial public issue. 
The number of directors ів not to be less than four nor more thau seven ; the 
first are not named; qualification, £25; remuneration (except managing 
director) as fixed by the company; none until 5% dividend has been paid. 

. Registered office, Brynamman, Carmarthenshire. 


W. W. Bamford, Ltd. (82,727).—This company was regis- 
tered on November 30th, with & capital of £2,000 in £1 shares, to carry on the 
business of electrical, mechanical, consulting and к engineers, manu- 
facturers of and dealers in electric, magnetic, telegraphic, telephonic, and 
other apparatus and appliances, makers of steam, hydraulio, pneumatic or 
other engines, meters, dynamos, fuse-boxes, cut-outs, and other appliances, 
dealers in vulcanised bitumen, damp course cloth, box and sealing compounds, 
bitumen lapping and tapes, wires, cables, wood and other troughing and 
bridges, & . The first subscribers (each with one share) are:—W. W. Bamford, 
2, Burch Road, Northfleet, Kent, electrical engineer ; Mrs. A. E. Bamford, 2, 
Burch Road, Northfleet, Kent; Miss E. Н. Allingham, 2, Burch Road, North- 
fleet, Kent; J. Allingham, Woodside, Matlock Bath, retired teacher; Mrs. A. 
Allingham, Woodside, Matlock Bath ; Mrs. M. C. Candelet, Woodside, Matlock 
Bath; and A. D. Brooklehurat, 86, Chislehurst Street, Cheetham Hill, Man- 
chester, clerk. No initial public issue. The number of directors is not to be 
less than two nor more than four; the signatories are to appoint the first; 
qualification, £100. Registered office, Deepwater Pier, Northfleet, Kent. 


Gosport and Alverstoke Electric Lighting Co., Ltd. (82,693). 
This company was registered on November th, with a capital of £5,000 in 
£10 shares, to supply electric light to towns, streets, markets, theatres, houses, 
buildings, and other public or private places, and to carry on the business of 
electricians, manufacturers of electricity for light, heat, motive power or other- 
wise, manufacturers of and dealers in all apparatus used in connection with the 
generation, distribution, supply, accumulation and employment, of electricity, 
“е. The first subscribers (each with one share) are:—W. M. Murphy. J. P., 
Suffolk House, Laurence Pountney Hill, E.C.; J. B. Glenn, 17, Castleton Road, 
Tufnell Park, accountant; J. Glenn, Glenoaun, Parley, Surrey; A. L. Hoskins, 

48, Lasser Avenue, Clapham, S. W., сеек; F. Simpkin, 15, Gloucast zr Road, 
. Walthamstow, clerk; A. C. Kitta, 1, Churchill Road, N. W., clerk; and С. 

Bates, 70. Queen's Road, Southend-on-Sea, clerk, No initial issue. Tae first 

directors аге nat named. | Son 
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Supplies, Ltd. (82,737).—This‘oompany was registered on De- 
cember Ist, with a capital ої £5,000 in £1 shares, to carry on the business of 
electricians, mechanical engineers, producers and suppliers of electricity, 
motive power and light, &c. The first subscribers (each with one share) are :— 
J. Atherton, Hurst Park, Prescot, manufacturer; J.B. Atherton, Manhattan, 
Gateacre, Liverpool, manufacturer; S. A. Atherton, Hurst Park, Prescot, mer- 
chant; Н. А. Atherton, The Nook, Gateacre, architect; О. E. Ruckley, 16, 
Brompton Avenue, Egremont, secret : D. L. Chalmers, 12, St. John's Lane, 
Liverpool, chartered accountant; and D. Hogg, 47, Aberdcen Street, Liverpool, 
clerk. No initial public issue. Registered without articles of association. 
Registered office, 12, St. John's Lane, Liverpool. 


Н. F. Hill, Ltd. (82,615).—This company was registered on 
November 19th, with a capital of £100 in 5s. shares, to adopt an agreement 
with H. F. Hill, to acquire certain patents therein described, and to oarry on 
the business of electricians, mechanical engineers, suppliers of electricity for 
light, heat, motive power or otherwise, manufacturers of and dealers in elec- 
trical apparatus, contractors for tramway, electric railway, and other works, &c. 
The first subscribers (each with one share) are:—Jessie J. Taylor, 181, Prince 
of Wales Road, N.W., secretary ; Nora C. Brewer, 88, Akerman Road, Brixton, 
dental assistant; M. J. Rice, 115, Piccadilly, W., valet; H. F. Bill, 116, 
Piccadilly, W., dental surgeon; I. Darley, Weston Works, Weston Street, W.C., 
manufacturer; A. Hill, Newstead, Bancroft, Hitchin, dental assistant; and 
C. 8. Hills, 21, Warwick Lane, E.C., tailor. No initial public issue; registered 
without articles of association. 


Nicholson & Robinson, Ltd. (82,6 51).—Tais company was 
registered on November 28rd, with a capital of £2,000 in £1 shares, to carry on 
the business of electricians, mechanical enineers, contractors, builders, 
manufacturers of and dealers in electrical apparatus, dc. The first subscribers 
(each with one sbare) are :—G. J. T. Alder, 9, Richmond Gardens, W., electrical 
engineer's manager; W. Webber, 51, Bovilt Road, Honor Oak Park, olerk ; 
F. A. S. Werotte, 100, Redcliffe Gardens, 5.W., cogineer; Mrs. C. Hopkins, 
Broomhall, Northwood; Mre. E. N. NicHolson, 93, Gunterstone Road, W.; 
А. F. Cooke, 5, St. James's Mansions, Muswell Hill, N., electrical engineer; 
and A. H. F. Fitzherbert, 5, St. James's Mansions, Muswell Hill, W., electrical 
engineer. No initial public issue. Table A' mainly applies. Registered 
office, 53, Victoria Btreet, Westminster. 


Cheshire Light Railways, Ltd. (82.669).— Tbie company was 
registered on November 25th, with a capital of £1.500 in £1 shares, to obtain 
from the Light Railway Commissioners or other authority any orders autho- 
rising the construction of light railways in Cbeshire or elsewhere in the United 
Kingdom or abroad, to adopt an agreement with R. H. Scotter, and to carry on 
the business of light railway proprietors, manufacturers of and dealers in rail- 
way and tramway carriages, motor cars, omnibuses, locomotives and engines, 
Ko. The first subscribers (each with one share) are :—-H. Greenall, High Cliffe, 
Warrington, solicitor; R. H. Scotter, Salisbury House, E.C., civil engineer; 
J. Twiss, 117, Wilder-pool Causeway, Wurrington, building surveyor; E. 
England, Moss House, Stockton Heath, land and estate agent; J. Coxon, 
Lunim, Cheshire, manufacturer; A. Bennett, Morningside, Warrington, char- 
tered accountant; and E. J. Hall, Welltield, stockton Heath, Warrington, 
chartered secretary. No initial public issue. The number of directors is not 
to be less than two nor more than five; the first are J. Coxon, Н. Greenall and 
r P Oner qualification, £25; remuneration, one guinea each per meeting 
attended. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kalgoorlie Electric Tramways, Ltd. (73,127).—A trust deed, 
dated October 14th, 1904 (supplemental to and varying the terms of a deed 
dated April 2let, 1902, securing £200,000 debenture stock), has been registered, 
Property charged: The benefit of and money deposited in connection with a 
certain concession, the benefit of two agreements, and the company в tramways, 
undertakings, land, buildings, stock, uncalled capital and general assets, 
present and future. Trustees: Consolidated Trast, Ltd., 4, Throgmorton 
Avenue, Е.С. The supplemental deed varies the rate of interest, and divides 
stock into £100,000 '* A," and £1(0,000 '' В.” 


Brooker & Goss, Ltd., electrical engineers, &c., Waltham Cross 
(76,425), —T wo debentures, both dated October 81st, 1904, securing £100 and 
£800 respectively, have been registered. Property charged: The company's 
undertaking and property, present and future, including unpaid capital. The 
two debentures rank pari passu with each other, and with a prior debenture for 
£500. Holders: Н. V. Esmond, 21, Whitehead’s Grove, Chelsea (£100), and 
G. Е. Puxon, 22, Warham Road, Croydon. 


. South Staffordshire Tramways (Lessee) Co., Ltd. (63,160). 
—А trust deed, dated November Ist, 1904, to secure £64,700 debenture stock 
(with power to issue further stock ranking рам passu up to a total of £100,000), 
has been registered. Property charged (specifically): The company’s leasehold 
interest in the South Staffordshire Tramways, certain rights and powers with 
respect to the working of such tramways, the company’s leasehold interests in 

Certain land, buildings, fixed plant and machinery at Wednesbury, Walsall and 
Dudley, and certain preference shares and ordinary stcck in the South Statford- 
shire Tramways Co. Asa floating securitv: The company's undertaking and 
remaining property, present and future. Trustees: Law Guarantee and Trust 
Society, Ltd., 49, Chancery Lane, W. C. 


Burnand Transformer Co., Ltd., Manchester (73,049).— 
£1,000 second debentures, created August 31st, 1905, charged on the company's 
undertaking апа property, present апа future, including uncalled capital, sub- 
ject to £1,000 prior debentures, have been registered. No trustees. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
Issue on November Sth of a 4 per cent. debenture for £400, part of series 
created June Brd, 1896, to secure not more than two-thirds of the subscribed 
and paid-up capital for the time being, charged on the company's undertaking 
and property, present and future, including uncalled capital. No trustees. 
Previously issued of same series: £32,200. 


Electrolytic Alkali Co., Ltd. (64,360).—Iesue on October 31st of 
£1,850 first mortgage debentures, part of series created July 9th, 1904, to secure 
£50,000, charged on the company's undertaking and property, present and 
future, including uncalled capital. Trustees: Liverpool Mortgage Insurance 
Mr E 6, Castle Street, Liverpool. Previously issued of same series: 


Underground Electric Railway Co. of London, Ltd. 
(78,376). —А trust deed dated October 25th, and an instrument of charge under 
the Land Transfer Acts, 1875 and 1897, bearing same date, to secure £850,000 
debentures created by resolution of October 18th, 1904, have been registered. 
Property charged: The company’s generating station, plant and machinery at 
Lots Road, Chelsea, with cables and ducts therefrom to Earl's Court, the 
company's interest in certain contracts for the supply of electricity and other- 
wise, and the loose plant and machinery, tools, implements, fuel, stores, and 
similar loose chattels belonging to the company ín or upon the said generating 
station or any part thereof. Trustees and holders of oharge:—J. Trotter, 
2, Princes Street, E.C.; Н. Cockburn, 61, Threadneedle Street, E.C.; and 
J. A. Dawes, 9, Angel Court, E.C. 


South African Lighting Association, Ltd., gas and electric 
(27,609).—Issue on October 26th of £180 and on November th of £620 
debentures, part of series created August 12th, 1890, to secure £20,000, charged 
on the company’s undertaking and property. Notrustees. Previously issued 
of same series : £20,000. | ` | 


y's undertaking and property, present 


charged on the com 
‚ has been registered. No trustees. 


ing uncalled capi 
Lincoln. 


Lodge Electric Light and Power Co., Ltd., Liverpool 
(80, 741).— £1,000 debentures, dated October 815%, 1901, ch on the company's 
undertaking and property, present and future, including uncalled capital, 
has been registered. Holders: Sir P. E. Bates, 8, New Quay, Liverpool. 


Vaughan & Son, Ltd. (61.526).—This company’s annual return 
was filed on September 19th, when 8,595 preference, and 20,689 ordinary shares 
had been taken up out of a nominal сарда of £50,000 in £1 shares (20,000 pre- 
ferenoe). £24,284 have been received. ottgages and charges: £5,000. 


New St. Helens and District Tramways Co., Ltd. (59,426). 
This company's annual return was filed on November Ist, when 15,980 pre- 
ference, and 9,000 ordinary shares had been taken up out of a nominal c 1 
of £150,000 in 20,007 preference, and 10,000 ordinary shares of £5 each. per 
share has been called up, and £125,410 has been received, including £510 paid 
on 1,020 forfeited shares. Mortgages and charges: nil 


Monte Video Telephone Co., Ltd. (27,208).—Tbis company’s 
annual return was filed on November 16th, when 86,492 preference, and 72,650 
ordinary shares had been taken up out of a nominal capital of £160,000 in 87,000 
preference, and 78,000 ordinary shares of £1 each. £159,172 has been received. 
Mortgages and charges nil. 


Direct West India Cable Co., Ltd. (53,956).—This eompany's 
annual return was filed on October 18th, when 12,000 shares had been taken up 
out of a nominal capital of £120,000 in 24,000 shares of 25 each. £2 105. per 
share has been oalled up, resulting in the receipt of £80,000. Mortgages and 
charges : £31,800. 


Prested Miners’ Gas Indicating Electric Lamp Co., Ltd. 
(16.031).— This company's annual return was filed on November 16th, when ` 
14,600 shares had been taken up out of a nominal capital of £15,000 in £1 shares. 
15s. per share has been oalled up on 5,000, and 10s. per share on 2,100 abares, 
resulting in the receipt of £4,798 15s., leaving £1 153, in arrears. 7, 500 shares 
are considered as fully paid. Mortgages and charges: Nil. 


Sanitas Electrical Co., Ltd. (72,615).—This company's annual 
return was filed on October 8th, when 4.250 shares had been taken up out of a 
nominal capital of £6,000 in £1 shares. EI per share has been cailed ар on 
а,2:0 shares, resulting in the receipt of £2,250. 2,000 shares are conside as 
fully paid. Mortgages and charges: Nil. . 


Notting Hill Eiectrie Lighting Co., Ltd. (25,921).—A trust 
deed dated November 2nd, 1904, issued jointly by this company and the 
Kensington and Knightsbridge Electric Lighting Co., Ltd. (su mental to two 
trust deeds dated July 12th, 1900, and November 18th, 1902, covering £100,000 
and £50,000 respective y. both issued by this company and the said Kensington 
and Knightsbridge Electric Lighting Co. jointly), to secure а further £50,000 
debenture stock, ranking part passu with the two former joint issues, has been 
registered. Trustees: R. B. Martin, M.P., 68, Lombard Street, E. C.; and 
G. Н. Hopkinson, 98, Pimlico Road, B. W. ‘Property charged: Freehold 
generating station belonging jointly to this company, and the Kensington and 
Knightsbridge Electric Lighting Co., Ltd. 


Kensington and Knightsbridge Electrie Lighting Co., Ltd. 
(36,198).—A trust deed dated November and, 1904, issued jointly with the 
Notting Hill Electric Lighting Co., Ltd. (supplemental to a trust deed, dated 
July 12th, 1900, covering £100,000, and а further trust deed dated November 18th 
1 covering £50,000, both issued jointly by this company, and the Notting 
Hill Electric Lighting Co., Ltd.), to secure a further £ debenture stock, 
ranking pari passu with the two former joint issues, has been registered. 
Trustees: R. B. Martin, M. P., 68, Lombard Street, E.C. ; and G. H. Hopkinson, 

Pimlico Road, 8.W. Property charged: Freehold generating 


98 station 
belonging jointly to this company and the Notting Hill Eleotrio Lighting 


O., 


Knowlden & Co., Ltd. (electric light fitters, &c., Leicester) 
(82,409).—A debenture dated November 4th, 1904, to secure £100, charged on 
the company's undertaking and property, present and future, has bean regis- 
tered. older: E. A. Wood, 160, Aston Road, Birmingham. 


Thomas Crapper & Co., Ltd. (electrical and general engi- 
neers, Chelsea) (82,482). — 24,900 debentures, created 10th and dated November 
16th, 1904, charged on the company's undertaking and property, present and 
future, including uncalled capital (as & floating securisy) have been registered. 
Holder: T. Crapper, 12, Thornsett Road, Anerley. No trustees. 


Keynsham Electric Light and Power Co., Ltd. (64,634).— 
Issue on November 9th of £800 debentures, part of series created November 
80th, 1908, to secure £1,500, charged on premises at Keynsham and the oom- 
peny's undertaking and морао, present and future, including uncalled 
capital. Holders: E. E. Is, co Capital and Counties Bank, Oxford; and 
Miss E. J. Mills, 21, Wellington Park, Clifton, Bristol. Notrustees, Previously 
issued of same series: £1,200. 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнв Bradford accounts do not disclose any 


Bradford special evidence of decadence on the part of 
Municipal the electrical undertaking, as one might be led 
Electricity to imagine from local reports, in fact, the 

Supply. results appear to be well up to the average of 


the previous year. The falling average revenue, 
under the influence of Jarge power and traction loads, is counter- 
balanced by improved working coste. Large extensions have, of 
necessity, been carried out, and financial charges are this year about 
80, as compared with 73 per cent. last year, of the gross profit, а 
matter which will right iteelf as the capital becomes fully remunera- 
tive. The department contributes £9,694 to depreciation out of its 
available balance, as compared with £8,436 for the year ending 
December, 1902. The amount carried forward from the last account 
was £9,360, and we are informed that this item now stands at 
£10,448. 

The prices charged are :—Private lighting, 4d. per unit, with 3j 
per cent. discount (free lamps supply); power, 2d. to 1jd. per unit; 
traction, 1d. per unit; public arcs, £12 10s. per annum. The chief 
engineer is Mr. А. 8, Blackman. J 
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GENERAL STATEMENT. 


| For year ending March 81st— 1904. Dec. Bist, 1902, 
Total capital expended eee ete eee £584,579 £423,926 
Number of units sold— 
Private lighting 805 aes .. 2,207,945 1,910,871 
Motors ... i ves R „% 2,704,663 1,900,034 
Public lighting... i „ 58,271 54,116 
Traction ae TO 85 . . 7,510,339 5,259,202 
Total number of units sold .. 12,570,618 9,124,223 
Equivalent No. of 8-0.р. lamps connected та " 239,509 
on hire 3,271 
Н.Р. of motors connected ... 85 - [кы 2.660 4, 398 
Number of public lampe : Я и ато 51 ато 
ht’g 3,450 
Maximum loadin W.. ist © 1 tr'ction 2,150 4,977 
Revenue account— 
Grogs revenue ... PES 7 we. £88,826 £70,917 
, expenditure... б» 4. £42,471 £32,356 
„ profit... ae ss .. E46, 355 £38,561 
Average price obtained per unit— 
Private lighting 
Motors 175d. 


eee 2:62d. 
... 1'00d. 


Ввеувиою Account FOR YEAR ENDING Maron 3З1вт, 1904. 
Gross revenue isn. баз .. £88,826 = 1°7d. per unit, 
Works and distribution costa (including 

ublic lighting) T .. £26,278 = "504. „. 
Total working costs ... s .. £42471 = 81d. „ 
Prorit STATEMENT, 1904. 

Interest on loans, &c. ivi T ves .. £15,700 

Sinking fund eee ees eee eae eee 20,145 

Income-tax and sundry /. КТШ: 752 

Balance on year’s working... n 9,758 


£46,355 


~. 5994 
„„ „„ ТТИ Los: 
Public lighting Е = 1574, 
Traction dea “жа 


Gross profit 


CITY NOTES. 


British Aluminium Со, 
Мв. J. D. Bonner presided at the extraordinary general meeting 


held at Winchester House on Monday, and he moved the confirma- · 


tion of the resolutions passed at the meeting held on November 
9th, for the re-arrangement of shares and alteration of articles. 
This having been agreed to, the chairman proceeded to move the 
adoption of the other resolutions of which notice appeared in our 
last issue. He said that at the ordinary general meeting in July, 
it was explained that owing to the growth of the company's business, 
the carrying out of the Loch Leven water power scheme should not 
be longer delayed, and it was promised that proposale for providing 
the necessary capital, should be made. The outlay involved was 
large, but notwithstanding that within the last two years £50,000 
had been spent upon buildings and plant, very much larger expendi- 
ture would be necessary to make the extensions to the works at 
Larne, Greenock and Milton, which the development of the business 
demanded. They would require not less than the £490,000 indicated 
in the resolutions, but obviously the whole of that could not be raised 
by debentures, a portion must be raised by the issue of shares. In 
& business like this they could not remain stationary. They would 
enter upon next year under very different conditions from those 
now prevailing. They believed that the profits would be auftizient 
to enable both the 7 per cent. preference shares and the funding 
certificates to be paid in casb. The extension of the plant at 
Foyers was now complete, and should be producing at & maximum 
capacity throughout next year. Oa the whole, the outlook was very 
encouraging, avd it was their intention to expedite the completion 
of the Loch Leven scheme. They hoped to let the contract for 
the works to some well-known firm of contractors very shortly. 
Mr. Н. WorrENDEN seconded the adoption or the resolutions. 


A few shareholders baving offered certain criticisms, the Оналв- 


MAN replied that unless they increased their capacity of output 
there was no possibility of dividends being continued on any 
class of shares for any considerable time. The money already ex- 
pended upon the Loch Leven scheme approximates to £40,000. 
They would spare no effort to get the works finished by the end of 
1906, because for market purposes they would be requiring alumi- 
nium to be produced at them even before that time. The engineers 
of the scheme were Mesers. Thomas Meik & Sons, engineers, of 
Westminster. The debentures would be underwritten in the 
usual way—4£75,000 were already underwritten at 4 per cent. 


British Westinghouse Electric & Manufacturing Co. 


Mr. W. J. Buonasan presided at the fifth annual general meeting 
held at Hamilton House, E.C. on Tuesday. In moving tbe 
adoption of the report, to which extended reference was made in 
our last issue, he said that what he would have to say would be 
based upon two or three facts. First, that the formation of the com- 
pany, and the building of the plant at Trafford Park, was evidently 
not the result of immature no on the part of their chairman, 
nor of his associates, but of their well-oonsidered, careful thought, 
founded on their experience in like enterprises. Second, that the 
company was evidently not formed, nor the works built, for the 
present, or for the next two or five years, but upon what mast have 
been a conscious belief on the part of those who initiated the under- 
taking, and who still believed in the correctness of their view, that 
i$ would not be found too large for the work that would one day 


come to it— be that day near or far; and, third, upon the knowledge 
that results secured during the early years of the life of any large in- 
dustrial enterprise were not conclusive as to what its future would 
be. Inquiries had been received from sbareholders, and to these 
he would reply, since they equally covered the salient features to 
which he desired to refer. These inquiries covered the following 
points :—' Why has it been neceseary to do so large a business to 
secure so small a showing of profit?” '* Ате the company's sale prices 
too low, and if so, what does the company propose to do toward 
increasing them? “ What is the effect of competition?” “ What 
about the value of the company's share assets? “To what degree 
is the company’s management economical and efficient?" What 
programme has your board for the future? " and “ What as to the 
future business the company may anticipate?" It no doubt 
appeared singular to them, at firet glance, that such a plant as they 
had at Trafford Park, and so complete an organisation, had not been 
able to show & greater profit during the year. It was self-evident 
that the works were not built for the momeut, but for а volume of 
business which was to be counted upon either at once or in the near 
fature. Having been constructed with that end in view, and the 
expected development then anticipated not having yet taken place, 
an abnormal expenditure, both in the original outlay for their plant 
and in its completion and operation, had naturally resulted. In the 
accounts considerable sums were connected with what might 
properly be called the completion of the plant, since 
there was included within the item of £34,929 charged for 
buildings, the completion of the railway trackage within the 
grounds, to enable engines and wagons from the outside to pass over 
their trackage with safety, во that the works might economise in 
incoming and outgoing freight; there was further included the cost 
of a steel railway bridge required for the same reason—that for the 
completion of the roads about the works; that for & roof connecting 
tbe iron foundry with an adjacent building, which, at the tima it 
was undertaken, more than а year ago, was deemed by the manaze- 
ment a wise precaution to take ia order that ample covered space 
might be had for the large castings it was proposed to make. There 
was further included a large gas-producing plant, with the attendant 
extensive piping mains throughout the grounds. This was required 
not only that they might have a sufficient supply of gas to 
enable the works to do away with the necessity of purchasing the 
large quantity of gas bought from the city for various purposes 
throughout the shops, but also to take the place of other fuel in 
а portion of the furnaces, and, in addition, to supply the large 
quantity required to test the gas engines built at the works. 
Even with tbis addition to the generating plant, the works aro 
still obliged to buy & considerable quantity of electrical power from 
outeide, and it was believed tbat within the next year it might ba 
an appreciable economy in the end to add to the plant gas engine 
units that would render the works self-contained and do away with 
the necessity of purchasing any power from the outside. In the 
item of £178,402 for machines, tools and equipments, а number 
of tools and machines ordered previous to the beginning of the 
fiscal year under review were included. These two sums had 

seemingly, practically completed the installation of the works. 
The apparently too extensive character of the plant at the outset, if 
they judged only by the present, naturally gave rise to a works 

organisation on similar lines, and to an extensive selling organisa- 
tion, because of the endeavours that had to be put forth to see that no 
opportunity should be allowed to pass, that would tend to furnish as 
much work as could be secured for their plant. At that time it was 
believed that important electrical developments in Great Britain 
especially їп methods of transportation and in electrical 
distribution— were within sight. While this belief bad n.t 
yet been fully borae ont by resulte, he did not think any person 
conversant with the trend of affairs to-day would deny that a 
radical change in the present methode of transportation ia this 
country— within certain wide limits, at least— was to-day а self- 
evident certainty ; but, as to whether this would take place within 


` the next year, or witbin the next two, or three, or five years, he 


was not willing to hazard an opinion. S:arting, аз these works 
did, a year and a half ago, the plant had been, for the 
moment at least, undeniably able „to take care of a 
very much larger amount of work than had been found for it 
and it had thus been expensive in every way, while the organisa- 
tion brought together at tho same time upon the same basis could 
not help but entail more than usual expense. It was equally to be 
borne in mind that during a considerable portion of the year under 
review a large number of men were still engaged upon what could 
be properly called “ unproductive labour,” namely, the completion 
and finishing up of their works and grounds in the directions he 
had indicated heretofore. The character of some of the chief work 
undertaken by the company more than a year ago had also been a 
factor in the results attained; he referred particularly to the great 
turbines now being completed, the first of which were just begin- 
ning in London to do their work of furnishing power for the 
underground railways. This work was so entirely new in every 
way, and involved such great risks in construction and operation, 
that every precaution that prudence could suggest was demanded 
of their staff at the works. The development charges thus brought 
aboat were of necessity large, covering as they had to do, all the 
unforeseen expenses incident to such intricate, large engineering 
and manufacturing problems. This work entailed a designing and 
engineering force out of proportion to what would be required in 
any ordinary manufacturing plant, wherein a well-established pro- 
duct was simply being turned out. As the same things were now 
called for, or like things of different capacities, their production 
in the works would become but a matter of manu 

instead of one of ori development and manufacturing, as 
in the case to which had referred. He was asked 
whether their sales prices were not too low, and, if 20 
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what effect competition had upon them, and what steps it 
was proposed to take to secure better prices for the product of their 
works. This was in reality the kernel of their business, and the 
most important matter that could engage the attention of a manu- 
facturing company, since every economy that could be made in 
expenees could be quickly swallowed up by a drop in the prices 
received for a company’s product. The price at which any 
commodity could be sold was, with the exception of things closely 
protected by patents, a matter of the market quotation therefor, 
and the depressed ‘condition of general business in Great Britain 
during the past year or more had not, therefore, assisted manu- 
facturers in securing the prices they should for their product, since 
large manufacturing works like theirs, with heavy fixed operating 
charges, must be furnished with something to do, and it hence 
became most difficult at times when the demand for a product was 
very limited for the management of such a company to do anytbing 

to bring about fair prices for its products, since they knew that their 

competitors were, for identically the same reasons, equally anxious 

torecure whatever work might be found. This condition, which 

applied to the British electrical manufacturing trade with more force 

tban to any other, was measurably responsible for electrical material 

being sold here at lower prices than should be the case. But there 

was another competitive element, far-reaching in its results, 

tbat had entered into this matter of the prices the company 

had been obliged to meet—he referred to a phase of business 

that was part of the public policy of tbis country, and henoe 

‘a thing concerning which no preventative steps could be taken 
by a British manufacturing conccrn—namely, the competition met 

with here from manufacturing concerns outeide Great Britain. His 

own view of this phase of competition, and of its resulte, was, that 

it was pot so much the amount of business contracted in Great 

Britain by German and other Continental electrical manufacturing 
'concerns— very large as that was—but, rather, the influence the 
presence of this competition in all important tenders exerted upon 
prices quoted by British manufacturers since the logical sequence 

to be drawn from such a condition was that it became necessary 

for the sales department of a British company to try in advance 

to discount this unknown outside price, with the net result that 

much lower prices were made by British companies urder such 
circumstances than would be the case were the competition they 

had to meet limited to Great Britain alone. It was difficult to 

see how British manufacturing concerns con'd adjust their business 

to meet this wider competition, and at the same time satisfactorily 

uphold even fairly remunerative prices for their products, since 
they were not able even to take any reprisals because of the equal 

fact that the public policy of their competitors' countries protected 

the latter from such attack. ТЬів feature of competitive business 

at home being embodied in British public policy, was hence 

beyond the control of any bcard. His individual belief was that 

it was a matter of more importance to manzfacturing interest here, 

and especially to such as their own, than appeared to him to be realised 

by many. To those who directed large specialised manufacturing 

companies like their own, that had to meet this wide com- 

petition to а greater extent than did others, there was but one 

course left open, vis., to courageously ute their very best endeavours 

'to meet the situation by economical work, and then to go ahead 
and secure as large a proportion as possible of work offered at the 
best obtainable price. If they would now recall what he first said 

asto why the cost of the material beretofore made by their works 

had been high, they would, from what he had just said, see how 

with low prices small profits had resulted to their company. With 
d to the company's investments in other companies, might he 

‘gay that the Traction and Power Securities Co., the sbares of which 
their company held to the amount of £250,000 (£175,000 of which 

have been paid up), was a finance company formed three years ago, 
one of the objects of which was to create a financial company that 
‘would join their company in connection with the financing of busi- 
ness undertakings, the carrying out of which would furnish work 
for their Tactory. It frequently happened, as all of them knew, 

that such undertakings as power or lighting companies, or the elec- 

trical transformation of transportation lines, found it convenient 

and desirable where the contracts were large, to pay for equipment 

and material to some considerable extent, in their own securities 

instead of in cash. The Traction and Power Co. had been the 

. medium through which in several instances such securities had been 
handled in connection with work of their company, they taking 

them in cases whore they had been offered to them on mutually 

advantageous terms. Several large cash contracts, for which they 

‘would otherwise bave had to accept payment in securities, or, 
allow the business to go to other concerns rea iy to ander- 


take upon like conditions, thus resulted for this company. For 


the first 17 months of the existence of the Traction and Power 
Securities Co., it paid a dividend at the xate of 6 per cent. for the 
period, equal to about 4} per cent. per annum. For the next 12 
months ending December 31st, 1903, it thought it advisable not to 
declare a dividend, but carried forward ite earned profite— £12,371 
—including the sum brought forward. With regard to the shares 
held by the British Westinghouse Co. in the Clyde Valley Elec- 
' trical Power Co., this company, which he thought was the largest 
power develcpment company that had been thus far undertaken in 
Great Britain, covered as territory the thickly populated man u- 
facturing districts adjacent to Glasgow, without doubt one of the 
‘very best fields for such a company in Great Britain. The entire 
equipment for the company's two large power stations had been 
built at the Trafford Park works, and was now being put in place. 
Olose investigation led all who had considered the subject to the 
conclusion that there was every evidence to warrant a confident 
belief that the Clyde Valley Co. would be а most protitable one, 
almost from the moment it was able to furnish ample power to the 
district in which it was located ; and from the knowledge had of the 


satisfactory experience of power companies already in existence in 
England, within less favourable territory, one could but feel con- 
fident that tbe completion of the works of the Clyde Valley Co., and 
their operation— which would be within next year— would amply 
justify the action of the board in taking bold of tbis large under- 
taking, and tbat the shares this company held in it would then find 
а profitable market. It was to the building of such large elec- 
trical undertakings as these that electrical manufacturing 
concerns, such as their own, must in а considerable 
measure depend for their success; and it might not be 
out of place to say here that an indication of the extent of 
interest now being shown in Great Britain in electrical power dis- 
tribution companies might be had from the considerable number of 
Bills covering such measures that be was told would come before 
the next sessicn of Parliament. The Adelaide Development Оо., 
in which they held some shares, was a company formed several 
years ago for the purpose of taking steps to secure a charter for the 
electrification of the tramways of Adelaide, Australia. Sbares in 
this company were equally held by several other manufacturing 
concerns whose business was co-related with that of their company. 
Within the psat two weeks notice had reached them that the Aus- 
tralian Government itself proposed to take up the work in question, 
во that steps had been taken to enable the company to recoup iteelf 
for its investment in the Development Co. Almost all the other 
securities held by the company were in electrical power develop- 
ment companies in England, wherein securities were taken for a 
portion of the contract price. These shares had a market value, 
wbicb, in one or two instances he was glad to say, was to-day even 
greater than was believed probable when the companies were 
organised, or during their earlier operation just now beginning. 
This was а good indication as to the intrinsic merit that existed in 
electrical power distribution companies, and was most encouraging 
for their interests. He was asked to say something with regard to 
the condition of the company’s property at Trafford Park in view 
of the auditor's reference to the matter of depreciation thereon. 
Concerning their buildings and grounds, in the accounts under 
review & considerable sum had gone into their completion, but, 
quite aside from this, special care had been exercised aud thought 
given to the conservation and upkeep of their buildings, and һе 
personally believed they were to-day as valuable, in point of fact, 
as they were а year ago. They were built of steel, brick and elate, 
and the short time that had elapsed since their construction, plus the 
care that had been taken of them, to his mind justified the judge- 
ment of the board that no depreciation was necessary in making up 
last year's accounts. With regard to their large machine tools and 
general plant equipment, it was equally true that these had been 


maintained at а very high degree of efficiency. During the year 


the very considerable amount of £25,490 had been charged to general 
expenses in connection with their maintenance and with improve- 


ments made upon them, which had tended to greatly increase their 


efficiency in many directions, and thus reduce the cost of the product 
they turned out. Thie, taken in connection with the fact he bad 
stated, that many new tools were added during the year to complete 
the installation, coupled with the proportionately limited amount 


of work put through the factory —compared to its capacity — which 


relieved some of the larger tools from much service during the year, 
appeared to the board to warrant their view that the amount of £10,500 
charged off for depreciation thereon was, under these circumstances, 
a fair adjustment. In the matter of patterns aud dies and small tools, 
he might вау that quite outside the sum of £19,033 charged against 
their upkeep and maintenance during the year, the board, at the 
middle of the fiscal year under review, adopted the policy of 
charging all dies, patterns, small tools, drawinge and blue printa, 
direct to factory expenses, or to а particular contract. The sum 
charged to factory expenses alone for these things during the six 
months to which he referred, amounted to £20,346. Не thought 
they would agree that in this the policy of the board had been wise, 
and that this latter large expenditure amply warranted the board 
in its belief that no depreciation was, therefore, required upon the 
items thus covered. Beyond these explanations it was, of course, 
clear to all that the general subject of depreciation would more 
properly come up for consideration when the profits warranted a 
dividend being paid. Realising that the moment was not in sight 
when the capacity of their works, and of the organisation that had 


been perfected in connection with them, could be advantageously 


used, the board with the hearty encouragement of all the officers of 
the company, immediately set about reducing general expenses and 
the cost of manufacturing. Much had been accomplished in that 
direction. Indeed, it was gratifying to feel that the cost price at 
which work was now being produced in the factory was steadily 
dropping in all cases, and that it was nearing a normal mark in 
several. This was because their workmen were now becoming 
efficient units in а whole, and the organisation more coherent and 
better co-ordinated for the work in hand, through the decrease in its 
personnel that had been foand possible. It was а pleasure to say 
that the efficiency of tbe workmen of all kinds engaged at Trafford 
Park was now of an excellent order, and that their output would 
compare favourably with that turned out by any similar works 
anywhere. Much of the ultimate benefit that should corae from all 
this could be, however, rendered valueless should prices continue to 
fall, or other unforeseen things occur to the disadvantage of, or that 
occasion serious loss to, this company. With regard to the manage- 


ment of the company and the programme the board had for the 
- future, and its hopes as to the outlook for business, much that he 


bad said bore directly on that point. The board realised— possibly 


more deeply than some of them might think—the difficulties they 
had to contend with, and those still before them, and their obliga- 


tion to the proprietors of the company to do everything that lay 
within their power towards bringing about the resulta hoped for b) 
all, and confidently believed in by the principal proprietors of the 
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company. It was a pleasare for him, practically a stranger among 
them, to bear cordial! approval to the earnest work that had been done 
in these things by all concerned in the management, and to their 
anxiety, their interest, and their efforts towards doing all they 
could to bring success to the undertaking in their hands. As to 
what the future might bring in the way of business, hecould not say, 
nor would he hazard an opinion, no matter how firm might be his 
individual convictions with regard thereto. It seemed fair to 


assume, however, that if the development in electrical traction in. 


Great Britain, to any measureable degree, kept pace with the out- 
look now existing in the same direction in the United States, there 
should be, with the gains that seemed likely to take place in the 
demand for electrical apparatus in the British Colonies, sutficient 
work in the near future for the electrical maaufacturing conceras 
in Great Britain. Their plant and organisation at Trafford Park 
were equipped to this end, while the experience of their workmen 
had brought about а lower cost for their finished products, so that 
they were to-day much better fitted to profitabiy tender for and 
produce electrical equipment than they had baen at any time here- 
tofore; and he was glad to say that, from his observation, the whole 
tendency of things in the works at Trafford Park lay in the direc- 
tion of still better and more satisfactory conditions in these regards. 
The improvements he had mentioned were certainly encouraging 
signs in connection with their undertaking, and they also indicated 
the difficalt road along which it had had to pass up to thie time. Their 
co-proprietors on the other side of the water felt the etrongest pos- 
sible interest in the company, and a certain confidence in its 
ultimate success. They had spared, and were sparing, no efforta 
that would assist towards bringing about this result, and the 
best evidence concerning the confidence felt by them for the 
future that he could adduce appeared to be expressed in their action 
during the past year, in which, without asking one penny from 
British shareholders, their American associates had invested 900,000 
more sovereigns in the business. Men who backed their judgement 
and belief with their money in so striking a manner were un- 
questionably entitled to the confidence and encouragement of others 
who were interested with them. 

Mr. J. Н, Lv&AcH seconded the adoption of the report for the 
year ended July 31st, 1904. 

Mr. H. W. Birks expressed extreme disappointmant with the 
report, and said that they had been buoyed up by statements made 
at former meetings. After quoting from these statements, he said 
that if they had known that they were to build the works for 
posterity, they would probably never have been built at all. Bat 
they might be willing to let bygones be bygones, it the chairman 
would only give them some assurance as to the retura they would 
get this year. | 

Mr. KrrcHiN asked the chairman to either confirm or dispose of 
altogether the statements which had appeared in the financial 
papers that Messrs. Dick, Kerr & Co, Ltd., proposed to absorb this 
company. Sach remarks had been made more than once, and share- 
holders would like to have their minds set at rest. Not that there 
was anything to say against such a firm as Dick, Kerr & Co., which 
seemed to Ъз one of the few businesses in this country which 
was properly managed. 

Mr. Brown said that a few years ago the newspaper Press was 
continually saying that this country was played out, and it was said 
that when Mr. Westinghouse came over from America, all this 
would be altered! The company now had a very big house full of 
costly toys that took a great number of men to keep in good order. 
It was like building a palace and furnishing it before they had got 
anybody to dwell therein. He said that the thing had been most 
extravagantly worked and conducted, and that what they 
wanted was a little more common sense and economical manage- 
ment. They ought to have an inspection committee to look into 
. the affairs of the company. 

Another shareholder supported the suggestion for a committee, 
bat the idea was strongly objected to by otuers, who argued that no 
one but most exceptional experts would be capable of analysing 
the financial and technical details of such a huge and difficalt 
business. Another suggestion made was to the effect that а fuller 
profit and loss account should be given; shareholders wanted to 
know the gross earnings on their capital, they would then know the 
amount of business that they were doing. One more question was 
asked, as to the rate of interest on the temporary loans. 

The CHAIRMAN replied to the remarks somewhat as follows:— 
Firet of all, from his limited experience—he was not, fortunately, 
as old as he hoped he would be—he had never met a body of men 
connected with an uadertakiog who had to his mind more anxiety, 
nor who had worked harder to bring about a different result than 
those who were in thecompany’s employ. Every man as far as his 
knowledge went, on the pay-rolls of the company in any way, was 
. earning what he was receiviog, with one exception—and modesty 
precluded him from indicating who that was. It was not a light 
matter—nevertheless it might appear entirely differeat to some of 
them — to organise, equip, and operate a great manufacturing con- 
cero, involving within its operation practically everything that 
went into modern engineering. As to whe her there should be such 
concerns he had nothíng to do; he was trying to deal, as а atranger 
who came among them, with an existent fact. Ha was trying to 
approach that fact in a fair and equitable light as he himself saw it, 
and he was trying to look at it from his standpoint, because in 
addition to his own individual responsibility, he was representing 
their associates who had & very large sum of money invested in the 
undertaking which was represented by their holding. Those men 
did not go into the thing in an unthinking moment. It was but 
fair to assume that every man who put his money into an under- 
taking did so in the belief thst it was a good thing—the facts might 
be that his jadgement was entirely wrong, but he was entitled to 
the belief and to the conviction, In regard to the question of what 


- 


the future might be—it was all involved in that, what hope 
could be held out ?—his observation in life had given him grave 
doubts as to the value of prophecy with regard to business under- 
takings. They grappled with questions that presented themselves 
with the best intelligence they could, and put them into the hands 
of men most competent to take care of them, and the results must 
be what all those forces produced. He wanted to assure them that 


-if he saw any serious things on the dark side he would certainly 


not hesitate to indicate them to the shareholders. He did not want 
to talk to them of what he might see on the bright side, because 
the criticism was made that there had been too much of that 
already. He hoped they would not erpect him to step exactly 
into & path for treading into which they bad just criticised 
others, He wanted to do what he could toward bringing 
down the expenses of the concern, because that, after all, 
was the kernel of it. He wanted to do what he could towards 
building up prices. Those two thiugs would make a profit, but if 
those two things failed, they would lose. Не was not gifted with 
insight into the doings of other people. Basiness houses kept their 
secrets to themselves, and he was not able to say whether Dick, 
Kerr & Co. were buying the stock of this concern or not. His 
knowledge might be hopelessly imperfect, but, so far as he knew, 
there was no basis for the report whatever; but his knowledge 
might be quite wrong. The average rate of interest paid to bankers 
had been 44 per cent. The sundry creditors of the company on 
July 3186 were £374,687, and there were temporary loans to the 
extent of £200,750. Tae suadry creditors on October 3164, 1904, 
were £248,562, and the temporary loans were nzil, The cash at 
bankers on December 6th, 1904, was £90,000, aud the un- 
paid vouchers in the offices were £15,776. The goods 
in process of manufacture at October 3ist amounted to 
£334,397. They had in finished product on that day a very much 
larger amount than they required, or than they should have (it was 
£251,846). Every effort must be made towards redacing that. This 
had resulted because of the fact that, in respect of some of the very 
large contracts undertaken a year or two ago by the company, a great 
deal of material had been unable to ba taken yet by the concerns 
that ordered it, bacause their power stations were not ready to 
recaive it. That was од hand, bat it was too large for such a com- 
pany as this. This was equally trae of the stock of raw materials, a 
great deal of which was copper bought when the price seemed 
certain to rise, and it had risen. If the company had a business 
commensurate with what they should do to make good divideuds, it 
might still require that they should find more capital for working 
expenses. If any man could tell him how it was possible to do two, 
three, or four millions of pounde’ worth of business upon £500,000, 
һа would be glad to have the information. In regard to general 
expenses, he might mention that the entire engineering force of the 
company would move on May Ist next from London to Trafford 
Park. 

Toe motion for the adoption of the report was carried 
unaaimoasly. 

The retiring director and auditors having been re-elected, a 
vote of thanks to the chairman, directors and staff, brought the 
meeting to a close. ; 


Aron Electricity Meter, Ltd. 


Тнв meeting of this company was held on Thursday last week at 
Winchester House, Mr. Н. Hiret presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that 
although he was by no means proud of it, yet it recorded a 
progress in the right direction, and indications were not wanting 
that a more prosperous era was in front of the company. The profit 
and loss account showed a gross profit on trading of £23,256 7a. 
That might just as well be called net profit on trading, as all the 
expenses connected with the manufacture and sale of meters were 
deducted before that amount was arrived at. The amount written 
off for depreciation, £4,725, was considered ample by the auditors. 
Directors’ fees and managing director's salary were still on the 
reduced amount. Maintenance of patents was thia year apparently 
higher, yet the actual amount expended was higher stil. The 


£1,840 standing in the accounts only represented out-of-pocket ex- 


penses, but not the actual time and brain work of the staff and 
management, nor rent, power, &c. It was of the utmost importance 


to the company that every advance in the meter business should be 
. Watched, and that every experience gained by them and others 


should be taken note of, aud every improvement taken advantage 
of, in order to keep up to date and periodically produce new things, 
which opened up a new lease of life for the company. After deduct- 


ing all charges and expenses there resulted a balance of £10,679, 


which was the real amount of the net profit with which they had 
to deal. They had to use £4,645 to wipe out the trading loss carried 
forward from 1901-2, and, in accordance with the trast deed, they 
had to set aside £2,500 for the debenture sinking fund. With the 
balance they proposed a dividend of 23 per cent. on account of the 
preference dividend in atrear, leaving £412 to be carried forward. 
Assuming the coming year to be no better than the past, they would 
not have to deal with an adverse old balance before the interests of 
the shareholders could beconsidered ; it would then be time to fix a 
desirable amount to be carried forward from year to year. As 
regarded the balance-sheet on the debit side of the account, the 
figures were very much the same аз before, with the exception that 
the amount of debentures outstanding had been reduced and the 
siokiag fund was increased by the amount of the yearly quota. On 


. the credit side the first item, goodwill, patente, stock and shares in 


American company, &c., was increased by about £2,000. That was 
entirely accounted for by the additional buildings erected d 
last year, which also had to be filled with machinery and tools, 
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of which expenditure was sanctioned at the last annual meeting. 
Btock of meters and parts was increased by about £6,100. Bundry 
debtors and outstandings were really exactly the same as last 
year, with the exception of £3,000, which was owed to them by the 
American company and had since been paid. Last year he stated 
that an effort was being made to bring new life into the American 
business. Asa matter of fact, their American friends met with a 
number of difficulties which were accentuated by the fact that this 
company was not doing any too well during the last two years, of 
which fact their competitors made the greatest possible use. They 
were on the point of giving up their efforts when they thought it 
wise to make a certain sacrifice which would enable them to find 
room for useful new interests within their organisation. There were 
also certain points in their agreement which were open to various 
interpretations, and by making the arrangement noted in the 
balance- sheet, they thought they had carried a very difficult busi- 
ness through successfolly. As regarded the outlook, he could only 
вау that the words of the report exactly explained the tion. The 
business they had done since October 1st justified them in antici- 
pating a continuance of sound trading during the coming financial 
year, unless circumstances beyond their control arose affecting the 
electrical industry generally. Personally, he was particalarly 
hopefal that the new alternating current motor meter would catch 
on in this country, and as the factory was now built and ready to 
supply, they wonld not be long before they were in a position to 
know whether his hopes would be realised. In the meanwhile, the 
existing clockwork meters were being bought in increased quan- 
tities all over the Continent at prices which he thought their 
balance-sheet had proved was leaving them a reasonable profit. 
Dr. Aron himself, and his staff, continued to give the most assiduous 
attention to all the details of the business, and their hard work and 
optimism throughout the last year had been one of the most 
encouraging features in the business. 

Mr. Коавв WALLACE, K. G., in seconding the motion, said that 
the company had certainly gone through lean years, but he was 
hopefal that it was now about to enter upon an era of prosperity. 

The report was adopted. 


Isle of Thanet Electric Tramways and Lighting Co. 


Tun report for the year ended September 30th last, to be submitted 
to the meeting on 14th inst , shows a balance at credit of profit and 
loss account of £13,493. Traffic receipts amounted to £35,005, as 
against £33,465 last year, and the sale of electricity to £2,291, 
against £904 ; the total receipts for the year being £37,620, an in- 
crease of £2,943. То pay debenture interest, dividend on pre- 
ference shares, interest on loan, fees to debenture trustees, and 
income-tax, an additional sum of £2,454 was required, which bad 
been taken from the unappropriated balance at the credit of last 
year’s revenue account. Owing to objections raised by the Board 
of Trade to the double truck cars, it became necessary to alter them, 
and to mount them on single trucks at a cost of 41.833, and the 
balance of the special account for "improvement and reconstruc- 
tion of cars (£1,800) " would be written off revenue in six annual 
instalments. Owing to pressure of other engagements, Mr. Arthur 
Wright resigned his seat at the board, and it is not proposed to fill 
the vacancy. 


R. Hornsby & Sons. 


AT this company's meeting on Monday, Mr. H. SMPSOR GRA (the 
chairman) said that at their last meeting he stated that the outlook 
for the trading of the coming year was not very тову; and after the 
experience of the past year, he regretted to say that trade generally 
bad been bad throughout the country. With respect to the home 
trade, they had kept up their returns, but it had been at the expense 
of the profits. Business being bad, it had been more difficult to 
get, and greater expense had been incurred in seeking orders. They 
had also kept larger stocks of finished goods in order to effect quick 
delivery. In South Africa, where it had beeh hoped that trade 
would be good after the effects of the war had passed away, busi- 
ness had been worse in the past year than it was in 1903, and the 
company had done considerably less business there. They hoped 
some day, however, that they would do а good business in South 
Africa, Не had, on former occasione, stated that the company's 
works were being remodelled ; they were building new workshops 
and putting in up-to-date machinery. During the past six or seven 
years very large sums had thus been spent. They were endeavour- 
ing to do all this work without increasing the capital account. 
Whether they would succeed in this effort depended very much on 
the state of trade. At the present moment the company's works 
were fully employed. They had more orders in hand that day than 
they had on the corresponding day last year, and, so far as turn- 
over was concerned, the prospect for the coming year looked very 
satisfactory. ЖҮ had done much more business since September 
30th than they did in the corresponding period last year. So far, 
however, as the question of profit was concerned, they must wait 
to see the result. The competition they had to meet was very keen, 
as was always the case when trade was not very good. 


Stock Exchange Notice.— The Committee has ap- 
pointed a special settling day as under: — Wednesday, December 
14th, Telephone Company of Egypt, Lid. —60, 000 41 per cent. 
debenture stock, and has ordered same to be quoted officially. 


Electric and General Investment Co., Ltd.—The 
directors have declared the following interim dividends :—At the 
rate of 6 per cent. per annum on the preference shares for the six 
months ending 31st inst., and at the rate of 10 per cent. per annum 
on the capital paid up on the ordinary shares, 


STOCKS AND SHARES. 


Wednesday Evening. 


To have commenced the second week in December without a rise 
in the Bank Rate is unusual enough for the negative event to 
deserve comment. The markets are now so well prepared for an 
advance that its coming or tarrying is immaterial. Воб politics are 
again а factor of unsettlement, and while nobody professes to look 
for alarming incidents, the atmosphere is charged with a vague 
uncertainty which tends to restrain business. Telegraph securities 
are still the hardest amongst electrical departments, and the 
changes in that section show a goodly proportion of rites. 

Metropolitan Railway Consolidated fell sharply to 98 upon well- 
founded rumoure that more money would soon be required in con- 
nection with the electrification, despite the issue of Convertible 
Preference that has only just been made. The price of the latter 
is about 24 premium. It is thought that the next lot of stock will 
take the shape of more Debentures. The present 34 yer cent. 
Debenture stock stands at 105, a point above the quotation of the 
' A" Debenture. District 4 per cent. Debenture stock is 1044, and 
the 6 per cent. 155, but it is not easy to buy any substantial amount 
of either. Underground 5 per cent. Profit-sharing notes are now. 
97 ex 24 per cent. interest. East London Ordinary remains at 53, 
and District Ordinary at 414, having recovered from 41. The 
capital requirements of the Metropolitan Railway naturally aroute 
a wonder as to whether the District Railway may not have to look 
round for more money when the New Year has turned. Central 
London, City and South, and Waterloo snd City stocks have no 
alteration to show this week. 

In the Traction and its associated markets, British Westinghouse 
Preference have provided а good deal of interest, and а rumour 
went abroad to the effect that the English branch of the company 
was to be brought into close relations with Dick, Kerr & Co., through 
the acquisition by the latter of a controlling interest in British 
Westinghouse shares. At Tuesday's Westinghouse meeting, the 
chairman said that, so far as he know, there was no foundation for 
the rumour, but this guarded utterance only serves to wbet 
curiosity. The Dick, Kerr ucdertaking has an authorised share 
capital of £650,000 in £5 shares, which are now fully paid, and of 
this amount £85,000 remains unissued. There is also £360,000 in 
44 per cent. Debenture stock. The Ordinary shares stand at 73. 
and the Preference at 58. Westinghouse Preference have recovered 
to 3, although the chairman admitted that the company would 
probably have to raise more working capital. 

After being dull, Anglo-Argentine Tramway shares have improved, 
tbe Ordinary to 78, and the Preference to 5,°,, it being stated that the 
strike is wearing itself out. City of Buenos Ayres at 104 ate also 
a trifle firmer. British Electric Traction Preference at 10; show a 
loss of their last week's rise, and London United Tramways 
Preference eased à to 102, upon tbe new railway projects to which 
we have already alluded. The Debenture stock is 104. Barcelona 
Trams are а good market at 1043, and a fair amount of business in 
Buenos Ayres and Belgrano Tramway Ordinary leaves the price at 
313. Oape Electrics at 30s. are т; lower. 

Telegraph varieties are more strong than active. There is so 
little stock about that a very slight demand suffices to raise prices, 
and the stream of investment having turned in favour of several 
Telegraph descriptions, there is another general improvement. А 
few prices relapsed. Anglo-American Deferred has gone back 7 to 
118, and Direct United States at 10% are à down. Otherwise, the 
list presents a very healthy appearance, West India and Panama 
issues being especially sought after. Great Northerns added а 
further 15s. to their last week's advance of 53., and Direct Spanish 
Ordinary moved up à to 22. These are the principal movements, 
in which Globe Telegraph Ordinary sympathised to the extent of 3, 
making the price 104. Ohina shares rose 3, and Eastern Ordinary 
stock a point to 136 and 1344 respectively. Some of the Telephone 
shares are also better. Obilis, for instance, put on + at 54, and 
United River Plates a similar sum at €§. Monte Video Telephone 
shares hardened у;, and National Telephone Preferred is 1 per 
cent. better at 1084. But British Insulated and Helsby Cables 
Ordinary and Preference are both 4 lower, standing now at 5j. 
India-Rubber shares drooped to 194, а 108. fall, while Henley 
Debenture is a point better. 

Continued expansion is the reason why the Bournemouth and 
Poole Electric asks its proprietors to subscribe for 3,000 new Ordi- 
пагу at £11. Ав the existing Ordinary are 124, it is not likely that 
the offer will be refused. Edmundson's Ordinary and Preference 
have again risen }, it being announced that the new issue was well 
subscribed. Charing Cross Ordinary shaded off to 8j, and the two 
later Preferences are each } lower at 42. А rise of 108. in 
Kensingtons put up the price to 13, and Metropolitan Preference 
rose 4, to 54; there is a good deal doing in them. St. James's 
have declined } to 144, and South Londons 4 to 4}, but the Urban 
issues are е In the provincial list, Oxfords are harder at 62. 
Amongst Miscellaneous issues, British Aluminium Preference have 
risen no less than 61 upon the better p for the company, 


and Orompton Debentures are again а point higher, 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing Business done 


Present or Dividends for the last Quotations Quotations week ended 
Issue, = Share. three years. Nov. 80th. Dec. Ith. пест, 
ею | ar 1901, 1903. 1908, РГА T — Highest|Lowest 
І doan Direct Tel % Debs. ee ee °з ee ee 100 es ee ee т T se oe 
25,000 Amazon Telegraph iraia TE Nos. 1 to 25,000 oe se ee 10 ee ee өө. 1— 14 1 T 13 КҮ еа 
19,70 Do, do. 0 ee ee ee 100 oe oe ee oe oe .. = . oe ee 
840 An zlo-American Telegraph vs ds s se z .. | Stock | 618, 60/6 61s. 56 — 58 66 — 58 56 2 
8,106,680 | D». do. do. 6% Pref, „оо. Stock | 69%, | 6 7 6% | 103 — 104 102 — 104 103 102 
лоро Do. do. - do. Deferred 35 we cw. c dis ик E E - Ed p — 19 114— 112 ур Mgh 
9 on 08. 1 to 44,000 eo ee ee m ee ` ee С г 51— ee oe 
[hack ett :orwe Ui E T Ww? DW Dad 
o. Sterling 500 year 4 Deb, Btock Bed, ee ee. | - Stoo Pe xh s: — 95 — [ 
16,000 | Cuba Telegraph .. Я з t% жоо oe | 10 4% | @% | 5% — 9i 82— 9 9 ej 
6,000 Do. 10 % Pret. Ы еә @e oe ae ee ee 10 ce ee ee 1 — 173 16 — 17 se 
19,981 | Direct Spanish Telegraph, Ота. vs КЕ as on Hs b kx is € 21 9 8 8 a 
6,000 Do. 2o E aeu Prei. eo ee ee ee 6 ee ae ee 7 р 8 7% — 5 7} e 
80,000 Do. 44 % De . же ж, S tse 2 | 100 —102 101 —108 js x 
60,7108 | Direct United States ‘Oable ..| 90 | 8395 | BY | 8% 10% — 114 10;— 11 11 103 
. _ 81,800 | Direct West India Cable, 44% Reg. Deb., within Nos. 1 to 1,900, Red. | 100 EN җа Е 100 —102 101 —108 an x: 
4,000,000 | Eastern Telegraph, Ord. Stock Loc OMe. ee Des ..|Btock | 7% | 7% | 7% | 182 —185 183 —186 1843 | 1824 
ро. 84 % Pret. Stock „ ov. "uc. | 100 8 js "i $8 — 90 68 — 90 894 вні 
845800 Do. 4% Mort. Deb. Stock Re. Stock ИК ае p =, 1 95 105 1054 
Bastern Extension, Australas! and China Telegra ee” e. | 10 7 — — 
830,000 Do. 4 % Deb. Stoc Bt tock m Stock у» É 106 —108 106 —108 is " 
800,000 | Bastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1900 | 100 25 EN BA 101 —108 101 —103 KR к 
300000 | Do 40. af. Hon. Debs. (Mauritius Sub.) 1 to 8,000 | 95 » Е: 100 —102 100 —102 ү т 
180.043 Globe TRAIN ph nnd ELE NM eae! и чш 10 1% |£9 16 7*| 54% 12 — 10 2 = 10 10} 913 
0, ee es oe ee ee oe ee PES — — i ; 
150,000 | Great Northern Telegraph, of of ce 10 159% | 19395 | 15% 281— 289 29 — 993 ont 
54,700 B and Bermudas Cab! x ist it Mort, Debe, within . Kal. ) 100 ee se ee 100—102 101 —108 е ae 
17,000 do-Huropean Telegrapb ж зы ы xin ‚| 95 10 ә | 10% |10 444 — 4€ 444 — 46 46 44 
72,680 | Monte Video Telephone Co., Ltd., Ox. 1 24% | 8% | 8 2 i- h i - s 434 e 
1,989,888 | National Telephone, Pret. Stoß 100 5 | 6 6 107 —108 198 —1 1084 | 107 
1,966,667 Do. o. Def. Stock ce oe e»  »oe 00 8 44 6 963— 974 964— 974 974 96 
15, , do, 6% Cum, lst Pref, .. se oo o o 10 6 6 6 18 — 14 18 — 14 1304 
15,000 Do. do, 6% Cum. nd Pref. . «ж. Tad 10 6 6 6 19 — 18 12 — 18 
3,350,000 Do, do. 8 J Non-cum. 8rd. Pret., 1 to 250,000 ss- cas 6 6 Б 6 5i— bà 581— 62 513 
000,000: | Do. do. 5i Deb. Stock Red. js „Stock | 84 84 84 — 99 98 — 9 93 
689,598 . do. Deb. Stock Red. „ ower .. | 100 4 4 4 96 1079—1600 67 — 655 1034 E 
IIIA ONCE o Nos )J) 8 
en epnone an eo, Nos. 1 to ee oe p= 3 “+ 
100,000 | Раде: ай Tel. 4 erb tam юе: 2 vi^ —100 TA MES 
0 an uropean a usar 1 60 ee ee ee ee es es д oe ee 
11,889 | Reuter’s жш * i „ ue c „„ B. 1 89$. | 656% |... 62— 1 62— 7i Et o 
8,808 Bubmarine Cables Trust ee ee ee LE J se ee Cert, es ee өз 119 —192 119 —149 ees ee 
68,000 | United River Piate Telephone OE EE DOC b 7% | 1% «s 68— єй 64— 61 678 oe 
40,000 Do. do, У Gum. Pret., Мов, 1 to 40,000 es b . өз ee oe 5$— 55 aia sos 
199,9471 Ро, до. e. oo „ Stock ME B ee 105 —107 105 —107 1064 | 106 
15,000 | West African Telegraph, Shares oa: "aw г 10 a 9% | 4% 71— 72 х] 1}- ipe Id : 
80,008 | West Coast of America, 1 to 80,000 and 58,001 to 53,009 — .. 94 Ps Аи к Ya. үз Ta 4 
150,0003 | West Coast of repo, bad, $ Debe., 1 to 1,500 guar. by Bras, Bub, Tel 100 v - ae 98 —100 98 —100 es - 
361,980 Wetten ipd СЕ „ Nos. 1 to 907,080 wer 0] 10 7% 7 | 7 X 183— 13g 184— 18$ 133 137, 
35,0001 Debe. du Фа series, 1906 .. — .. . | 100 85 ea js 102 —104 108 —105 yi : 
600,000 р> Deb. Stock Red, [X ee es ee 100 ee ee ae шу ae 1014—1 108 se 
68,821 | West India and Panama Telegraph с è e. oo 10 ТГ e. os — — +. . 
84,568 Do. do. do, Cum. 1st Pret. — .. ..| 10 a 85 а 74— 7 Ti— 8 8 їн 
4,060 D^, do, do. 4 Cum. and Pref. ee ee 10 en ee ee — == 7l ee ee 
80,0001 10, йо, do, Ё Debs., Nos. 1 to 1,800 ee 100 ee ee se 108 —105 108 —1053 1043 ee 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 


20,000 British Aluminium 7 % Саш, Piette — Ju oe Se. | dO 50 " T — @ 7 — h 
10,000 Do. do. “А” 6 % Cum. Pref. ee ee ee 10 es oe ee Eai 94 t— 94 "e ee 
800, 6003 Do. до. 596 1st Mort. Deb. mock Red, es oe ee | Stock € si ae 96 — 100 96 —100 on e 
100,000 | British Eleotrio Traction ЗР és oe ee | 10 9% 8% a 93— 104 92— 104 9+2 9i ' 
100,000 Do. do : Cum. Pret. .. as’. we 10 Ми oe ae 10g— 114 1 11 11 103 
600,00; Do. FE rpetual Debenture Stock "e Stock i s 5% 117 —119 117 —119 119 118 
Do. 44% тег d Deb. Stock Red, Vs as .. | 100; | .. au sa 95 — 97 95 — 97 . 96} T 
100,000 British Insulsted and Helsby Cables a ае ә "a 6 10% | 10 96 8% 53— 6 К E x. 63 oe 
100,000 Do. do. 6 % Cum. Pret. эе ee ee 6 ee ee ee 6 a б es ee 
88000 Do. u, do Oo 96 let Mort. Deb, Red... Ф ee ee еә 7 Nil эе ee 102 —105 103 —10⁵ ee ee 
IBrowe Lindley LI е ee ce е ee ee @e ee ee hc oe ee 
60,000 до. 6 Сою, Pref. ee ee ee ee a1 % oe 1 16 to1 14 É to M oe ee 
106,781 | Brush Blectrical Engineering, „ 1 to 106,781 .. we os es 9 Nil Nil Nil ` ci 
150,000 do. Non-cum. 6% MET ә ө» 2 8 96 6 96 6 96 11— 1 1 — 1; 133 ve 
Do. do, 4 рет. b. Stock ee eo ee Stock ee ee ee MS 98 — 96 e е9 
196,000; до. Perp. Ind Deb. Stock .. es» | Stock sd à > 69 — 18 69 — 78 či oe 
Callender’s Cable Construction ares . oe ee ee ee 6 90 96 15 96 12496 |9 — 10 i 10 ae 
40,000 . j do. do. 5 % Cum. Prei. ee ee ee ee Б es ee ee § жең 58 (E — 68 Б, se 
90,0003 Do, do, do, Xn Mort. Deb. Stock Red. | Stock sė es - 104 —106 104 —106 zs oe 
1,860,014 | Central London Railway, Ord. B ws s ws ES ee | Stock | 4 4 4 98 — 95 91 — 98 924 oe 
. o. % Pref. В <x és M s ee | Stock | 4 4 4 101 —103 101 —108 101 
494,998 Do. do. ef, е өө ee ee ee ee Btock 4 4 4 814— 86 81 — 88 
8,880,000 | City and South London Railway A " ee $3. se ee | Stock | 3 Bi 23 40 — 41 46 — 47 41 464 
85,000 Orompton & Oo., Nos. 1 to 85, 000 ee se ee ee ee ee 8 73 6 se 14— 1$ là— 12 19, ee 
100,008 | { lllo ver t диа ue MENO uud ium [за oh ж p Amat 90 — 95 us ss 
99,261 | Bäisón & Swan United Elec. Light, An shares, £8 paid, 1 to 99,961 Б. Nil Nil ss — ü— Mu sè 
17,189 Do. do, ” shares, 01—011,189.. ; ER b Nil Nil we = 1 l- H is "P 
844,028] Do. do. 4 Deb. Stock Red. 100 es ee ee 78 eres 88 78 ХШ. 83 ee oe 
100, 0003 Do. do. aud b. Btock Prov. Certs, ‘all ра, 100) id is ex 79 — 84 19 — 84 ва ee 
112,100 Nleotrio Construction 11 114 00 ә ss "s 3 6 96 6% 4% là— 1} là— 1 ae oe 
81,800 Do о, йо, Н Cum. Pref. 1 to 81,800 е ө ee 9 ee ee ее @— 24 21— ee es 
62,5003 | Ро. do. Perp. lst Mort, 800 Btock °.. ..| Stock = ie 98 —100 98 —100 Е аз 
96,000 | General Electrio Co. , 5 % Cum. Pr вә Si - ee 10 5% 5% sis 94— 10 94— 10 id oe 
800,000 Do. Qo. -— 4 96 Mort. Deb. са ee s Stock, Ж 2s КИ 91 — 96 91 — 96 
200,000 | Henley's (W. T.) Telegraph Works, Ord. .. ее à ss 53 Б 90% 120% 15 104— 11 100-11 . : s 
900,000 Do. do O. рте. ee ee 6 ee oe ee Б е 5g 68 — 58 bà ee 
45,900 ро. до. ort. Deb, Stock ws ee | Stock va is s 109 —111 110 —112 112 .. 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works “x Vs ee 10 10% | 10% sx 193— 201 n — 194 1912 193 
800,000: Do. 0. do. 4 % lst Mort. Deb. 100 ee es as 99 —102 99 —102 ee ee 
87,000 Liverpool Overhead Railway, Ord. .. VV 10 14% 18% - 811— 8] 10 — 3— 1055 
10,000 |! Do. do. Prei. 410 pad. 10 me e = 10 — 104 F d 
87,860 | Tel Construction and Maintenance 19 [209% | 20% 20 88 — 40 89 38,2, 
150,000 йо, 4 % Deb. Bde., Nos. i to 1,500 Red. 1900 100 P „> Tua 108 —105 103 —105 vs = 
640,000: Waterloo &. City Raflway, Ord. Stock eo оо o 5 „ә | 100 8% | 84% 83% 88 — 90 58 — 90 


* A period +! nine months, — t Quotations on Liverpool Stock Exchange. { Unless otherwise stated all shares are fully paid. Ч From Manchester Share List J 
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SHARE LIST OF ELEOTRICAL COMPANIES (continued) -- ELECTRICITY “SUPPLY COMPANIES. 


говор МАМЕ, 
30,000 | Brompton & Kensington casi a Light Sup., Ord., 1 во 20,000 .. 
30,000 ‘Do. 7% Cum, Pref. T 
950,000 | Central Electric 8u rand 4 dues. Deb. Stock .. vs sa E 
60,000 балар ров and. Strand lectrici Supply s j „ә 
70,000 4i Cum. Pref, T 
40,000 .Do. do “ City Undertaking " Cum. Pre - 
40,000 "Do. do. 1908 - ee eo 
950,000 Ро. do. 4% Deb. Stook Red. do 55 - 
44,486 |*Chelses Eleotricity Supply, Ord... T ee oe 
150,000! Do. do. Deb. Btock Red. ee ee ee 
70,505 City of London Electric Lighting, Ord. 40 ‚001—110,696° às Ке 
40,000 Do. 6 &% Cum. Pret., 1 to 12000 se 
600,000: Do: 6 % Deb. Stock, Scrip. (iss. at 115) all paid .. es са 
800,000 4% 2nd Deb. Stock, v. Certs., all paid .. T 
40,000 бырай of "London ен Lighting, Ord. 1—40,000 T 
20,000 Do. 6% Pret. 40,001—66 ve 
400,0001 Do. до: 4 4 Deb. Stock as a T 
950,000 Do. 2nd Deb. Stock oe ee se oe 
70,000 | Edmundson's musste Corporation, Ord. Shares РЕҢ - va 
10,000 o. 45 6 % Cum. Pref. .. oe 
800,0001 Do. ul oos id Mort. Deb. Stock ee 
21,000 | Kensington and Enlghishridge Elec T 
000 do. 4 € Debenture Stock ae 
000 | London Electric supply Corporation, Limited, Ord. - 
49,840 ро, до. 6% Pret .. 
100,000. M корп Electri? Suppl 1 8 100 000. N 
e tan 9 upp у, ee 
71,106 Do. 29 % Cum. Pret. 1—11 ,106, £8 paid ee 
, 0002 Do. a 955 Ist Mort. Deb. Stock ee ee 
250,000: Do. Mort. Deb. Baok Red se 
10,859 Nonne: Eu евин Lighting es вә č 
, 69,000 do. 4% Ist Mort. Deb. oe oe - 
40,000 | 8%. Jae and Pall Mall Blectric Light, Ord. .. vs 
30,000 Do. do. do. 4 % Pref. 90,081 to 40,080 
150,000: Do. do. do. 84% Deb. Stock Red ss 
19,000 Smithfield Markets Eleotrio Supply, Ord. "s iis 
50,000 Do. do. do. 4% Deb. Stock as ee 
65,000 | South London Electricity Bapplv. Ord. - ae ee 
100,000 | South Metropolitan Electric Light and Power ‘Ord. ee " 
50,000 (Late Blackheath and Greenwich acis 
100,000 Dist. E. L. Co.) 4 и Deb: Stock 
80,000 | Urban Electric Supply, ore 5 e se 
80,000 Do. 6 % Cum. Pref . we 
200,000 Do. 44% Ist Mort. Deb. Stock Red T oe 
110,000 | Westminster тест Supply, О m a 
98.141 Do 5 9€, Cum. Pref, 


ы abis to Founders Shares. 


MARKET QUOTATIONS, Wednesday. December 7th. 


Latest Week's 
CHEMICALS, &0. Price, Ino, or Deo, 

& Acid, Hydrochloric ee ee рег owt, 6/- - 
в y Nitrio .. ee ee e. рег oi. 99/- ee 
a [T] Oxalic.. oe өе oo per owt, 89/- ee 
a n Sulphuric ee oe eo per owt, 6/6 ee 
a о ee es [xj per cwi. 49/- ee ! 
а Ammonia, Muriate (orystal) .. per ton 488 10 sa 
в " ,) ee ee e. per ton £30 oe 
& Bleaching powder .. on ee per ton £6 5 T 
& Bisulphide of Cerbon we . per ton £16 - 
е Вогах.. Va x T ee рег ton £18 T 
a Bensole (90 ) ee ee eo per gal. 1/- oe 
S y (60/90 %) .. A ee per gal. 5/6 we 
a r Sulphate .. ee per юп £23 s 
a Lead, Nitrate "T ee ee per ton £25 us 
a „ White Sugar ee .. per ton £81 © 
a Peroxide ee ee ee per ton 491 10 es 
a Methylated Spirit .. per gal. 9/6 n 
a Naphtha, Solvent (90% a “160 С), per gal, 6/6 РА 
: Potash, metre re in casks .. per we 410 oe 

Oaustio (7 (76/80 ). ee per oe 
4 Bh hellac oe ee per owt, 240J- ee 
а Sulphate of Magnesia - .. per ton £4 10 " 
a Sulphur, Sublimed Flowers .. per ton £6 10 T 
: n 1 егей M „ рег ton £5 10 0 

Lum .. per ton £6 oe 

Е Soda. Caustio жү 70 %) es рег ton £10 15 T 
а ee tals ee ee ee per ton £8 ee 
є „ Bichromate, e. per Ib, Nd. a 

METALS, &o. 
b Aluminium Ingots, in ton lots .. per ton 2180 T 
b " Wire, in ton lote .. per ton #168 ee 
b * Sheet, in ton lota .. per ton £106 T 
b Babbiit's metal ingots . per ton 848 to 2140 ve 
е Brass (rolled Misa, 2" $012") basia per lb. 74d. a 
с Tube (brazed) d par Ib, 9а, as 
e „ (solid drawn).. ee per lb. sad, à 
4 ,9 W ° ee ee per Ib. 110 oe 
= Coppet Tubes (ией) per lb. 10а, T 

» (solid drawn) .. per lb. 104d. ^ 
: Copper Bare (best selected . per ton £81 


ма 


[d 


Btock 


week rr 
Dec. 1th. Deo, 7th, 1904,: 
1901. , 1902. 1906, Ниле. Lowesi 
8x | 8% |10% | 10—11 104— 11 n 
NS és > 1 103 1 107 з 
103 104 E 104 um xd| 104 c xd 4 85 
ee ee ee 53 53 
ee ee ee 4 р 4 4 g 
z " " 105, —105 09—10 104] | 104 
4 4 — > ; 
is = к, 110 Sat E an A е 
= = m 18j— 14 14 з ie 
oe oe es 128 — 128 —127 ae oe 
49, | 495 | 44% p meer 09 r '$ 
‚5 D s» mn 123 12 — 15 ul i4 
ee oe ee 107 —110 107 —110 ee 
13 13 та m —108 102 —108 109 e 
oe os oe et 6 eS et 65 % 
105 10 3 is 18 206 ис е 1123 106 
ee oe oe 198 a 9 "h oe 4 
гүрс eae | E AE 
е oe ee 97 — 99 91 — 99 984 ee 
64% | "i95 | 8% pim 161 164 — 1 163 E 
ee ee ee = б а 674 
es ee es 112 —117 1 —117 eo ee 
ee ee oe 97 — 99 97 к 99 ee ee 
ee ee ec 101 —108 101 —108 * ee 
144% | 144% | 14% 144— 14} 15 — Mi РИ ; 
" xx E 0 ж-т. 3 E 
ee — + oe 
© | a% | вә piss g^ pim p" чы!" 
к ee ee 1 i- | 15 1 i- 12 1 . ш 
i: P n aL cs 1 каш ü 5 A 
О с - f 
vs 106% 104 — к E 10 
103% 13 * 184% 163 — 18 Y - D 1233 
t Unless otherwise stated all shares are fully paid. Е - 
METALS. &o. (continued), nat ah Б 
g Copper Sheet ss 5% per ton £81 bs 
f » Rod. .. per ton £81 
e " (Electrolytic) Bars per ton £70 10 
e " Sheets .. per ton £t" 
e " ” per ton #81 
в ” j Н.С. Wire per Ib. 94d. 
f Ebonite Rod ва sae .. per lb. 375 T 
/ 97 Sheet oe ee ee per Ib, e 8/- ee 
n German Silver Wire . per lb, 1/6 24 
h Gutta-percha fine... we por lb. Pj- si 
k India-rubber, Para fine . per lb. 5/34 to 5/7 14d. ino. 
4 e Charcoal Sheets . per ton 518 % 
6 Pig (Cleveland warrants) per ton 47/8 ee 
$ : 8 according to size per ton From 411 T 
6 " Wire ee per ton 41/6 to 50/- ee 
б» galvanised No, 8 eo. per £9 dx 
e 5 . ver ton . 258 dec. 
57 Sheet ee ee per ton £14 10 E 12 6 inc. 
2. Manganin Wire No. W.. .. per 1b, 8j- ^ 
g Mercury per bot. #7 15 T 
4 Mica (in original cases) small .. per lb. 6d. to lf - 
Т " Т s per Ib, 2/6 to 4J- ec 
Ph ee per 1b, 4/6 to 6/6 өө 
p Phosphor Bionse lain castings per lb. I to 1/94 oe 
" per Ib. 17 to 1/8 ee 
" » trip & sheet per From Ul T 
o Platinum ee ee рег os, 81 en 
в Silicium Bronse Wire .. per 1 103. ю 114d. 54 
t Steel, Magnet, ad g to desc pn per ton £58 T 
90 LII bars ee ee 215 to 240 ee 
g Tin, Block .. .. ee . person || 21 Jg dee 
9 99 Tine Ne 1 to 16 eo per Ib. 4а ‘a 
в OB. өз vs . dec 
P White Anti-friction Моја ^ 
„% White Ant" ton 419 to 263 oe 
f Yarns, 2/10sGrey Cotton, on sp']s per lb. 8d. 49 
fon „ Flax per lb. " "n 
| н 3 ply 10 Ibs. Russian .. per lb. з is 
f „ 10 lbs. Russian, single .. per lb. М ке 
1 180 Ibs. Jute rove per ton #11 " 
k Zinc. Bb't Vieille Montagne bnd. \ per ton 229 7 6 T 
в Frederick 


Quotations supplied by Mesars.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins черты 


Smith & Oo., 7 


India-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; k Edward Till а Co.: € Bolling & 
Oo., Ltd.: k Morris Ashby, Ltd. ; я W. T. Glover & Co., Ltd. ; п P. Ormiston & Sons; o Johnson, Matthey & С & Co., Ltd.; p The Phosphor Bronze Go., Lid. 


Lowe; j Waker H . Hindley and 


_ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week Receipts for | No. Miles 

Locality. | ending the week. | wks. Total to date. open. 

| £ £* £ £* е 

Aberdeen „Dec. 8| 1,099 | + 82 27 39,758 | + 5,271| 10 | — 
Bath .. m ee | Nov. 20 450 — 19 30,077 — 124 | — 
Birmingham .. | Dec. з | 5,410 | 4591! 49 263,465 | «4 14,976 — 
Blackburn . e| „ 2! 724 | 4,30 35 34.141 + 3.880 184 | — 
Blackpool » ol 28 | — .B 35 42,358 + 6,902 — 
ii „a, —Fleetw'd „* ‚8 182 —z 1 | 22 20.606 + 390 74 | — 
=e nc. d 119 | — 19 | 5 C06 — 18 i+ $ 

Bolton j : „ 4] 1,719 | +162 | &6 66,608 | + 522 25 | — 
Bournemouth , ^ ..| Nov. 80 706 | — 28 | 85 39,755 — 104 | — 
Bradford A as » 26] 8,231 | —108 | 88 | 158,540 | +25,139 | 54 — 
Brighton. . Dec. 4 720 | + 24 35 ot. 218 — 9 |— 
Bristolgo ГЄ. үө cal 3,175 | — 99 — — 28 — 
Devonport Ё- Nov. 25 4 —`57 17 25 5102 + 8,258 | 6 — 
ÉDudley—8Sto'rb'ge| „ 25 717 46 47 40.27 | + 1.367 182 — 
o Gateshead 2.311 120 663 |—,‚7|47 42,868 | + 1,356 1 +1 
Sur 'n'k—Pt. Gisgw| „ vb DO | 4°75 47 27.279 4 1,372 d — 
È Oldham Ashton Ses 471 | —- 3247 25,861 — 1.055 1 
с Potteries .. oo | 96 25]| 1055 | +130 47 £0,973 | + 5,015 | cog | — 
© веш Staffss. „ 25 | бю | —408 47 16,237 | — 7,328 | 214 | —3 
&ibwansea .. „© 2 | &4417 | — 3 47 25,500 | „972 54 | — 
aW olverhampton. . ! 40.25 1326 — 20 | 47 18.400 — 5,82 105 (78 
= Yorks. Wool Dist. | - „ 25 42 | — 55 47 27,526 + 8,800 6 | — 
Miscellaneous of 252.581 — 47 172.651 — — | — 
Burnley. € .. e Dec. 8 938 4159 — — —i: | 103 72 
Burton-on-Trent ' ее е T: j 4 274 + 6 35 12,427 — ; H ==, 
Cardif. ... o> | №оу.226 | 1,704 | — Еу | 84 70,897 | + 1,5876 1 cm 
Chatham. purus Dec. 1 494 | —145 | 48 | 9,105 | + 4,120 1 &'t8| — 
M dp 9:4 4 27 f" | 24512| — "9 | - 

De E А » 8 151 —]4| R 10.489 — — 


" Week Receipta for | No. Miles 
Locality. ending the week. | wks.| Total to date. | open. 

Б | | 2 £* £ £* * o 
3 Dublin ee ..»Dec. 2 | 4,856 | +297 | — 113,302 — 2,715 | 47 — 
| East Ham „ 5 672 | + 48 |35 25.846 + 1,465 — 
~| Glasgow  . . a B | 18,692 | +500 27 | 85,748 | +20,279 + 5; 

Halifax (2 weeks) . Nov. 50 | 2.187 | + 29 35 | 53,084 | + 8,901 +2, 
t: Huddersfield s| „ 19 1,184 | + 781 B83 | 46,296|+ 29-6| W |—„ 
Hull .. . ..| Dec. 3 | 2,066 | +261 | 56 11,561 | 4-10,005| 18 |+8 
llkeston .. Nov. 80 84 — 37 35 6,019 — 8:5 | —,2 
do Ipswich 82 ‚.| рес. 8 298 | 4100 | 86 17,650 - 1 +6, 
Б | Isle of Thanet » 3 283 |+ 13 |48 | 39,8021 + 1.627 108] - . 

Leeds. 4,28 5,180 | 4825 | 96 29,918 +19,068 +84! 
S Liverpool . .. Nov. 26 | 9,273 | - 809 | 43 | 497,179 | +18,722 | 100 | — 
London C. С, ... 0219 | 12,008 [24-2918 | 84 | 429,634 | 792,172 473 | 482 
Ё; Manchester.. ...Dec. B 10,004 | —529 | 85 439,385 | +18,081 187] 4134 
О! Newcastle .. Nov.26 | 8,429 | + 8| — — — 17 |- 
Portsmouth. Dec. З | 1,272 | 1| 35 71,672 | + 5,693 | 143 | — 
2 Salford Nov. 28 | 8,322 | —699 | 84 | 144,186 | + 7,560| 80 | — 
д Shbefleld .. . Dec. 4 4387 | +880 57 169,049 | + 3,406 | 843 |+ 
2 Southampton wel, увя 783 | — 74 5 85,210 | — 2,271 | 163 | — 
=! Southend-on-Sea ..| Nov. 80 193 | + 11 | 36 13.558 + 1,861| 62 — 
Hi Sunderland .. Dec. 4| 1,052 | + 86 |: 4507914 978 21 |+1 
A Tyneside  .. .. Nov. 30 305 | + 59 | 48 18,685 | + 3,122 | 89 |+ 4 
& West Ham .. «| Dec. 1 930 — |40 | 36,727 — 1958,;-— 
Wolverhampton. Nov. 30 612 | 4246 | — |^ — — 9.5 — 
| Cen. London Rly. ..| Dec., 8 | 6,537 | — 54 | 28 199.084 — 6|— 
„ | City & B. Lon. Rly. | ,0.4 | 2,897 | —290 | 93 | 69, —,2,160 - 

Dublin—Lucsn Ку. 88 | — 2| 23 4,824 | — 82 = 
G, N. and City Ry. „4 8| 1,9066 — 20] 42 | 43,120] —– - 
L'roc| Cverb'd Ку, „ 4| 3429 | — 75 | 93 | 86,0851 — 1,964 +4 
Mersey Railway . Qo, 3| 1,659 | +368 | 22 32 581 | + 2,841; — 
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METAL MARKET. 


Fluctuations in November. 
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THE HOME OFFICE DRAFT ‘REGULATIONS 
FOR THE USE OF ELECTRICITY IN 
FACTORIES AND WORKSHOPS. 


By FRANK BROADBENT, M.I.E.E. 


IN inviting the writer to contribute a few notes on the 
proposed regulations of the Home Office for the use of 
electricity in factories and workshops, &c., the editors 
probably had in mind a paper be read before the New- 
castle Section of the Institution of Electrical Engineers 
in 1901, entitled ** Notes on Wiring Rules.” The object 
of that paper, it may be remembered, was not to condemn 
all rules and regulations, but rather to plead for a uniform 
or Standard set of rules, which, bearing the official impri- 
matur of the Institution of Electrical Engineers, should be 
recognised and accepted in principle by fire offices, station 
engineers, architects and consulting engineers. Happily this 


£15 condition of things has since come to pass. 
i r = What were known generally as the * Board of Trade 
T Rules" for 400-volt work were, at that time, in existence, 
12 
11 T and they have continued till now without material modi- 
15 F "isti 
Ие S ! In effect, these rules call for the complete enclosure, where 
"^. ТАОМ. > practicable, of all cables, switches, fuses and motors in 
Nov. 1 2 3 4 7 8 910111415 16 1718 21222324 25282930 strong metal casings in such a manner as to prevent shock 
95 B or fire risk, such casings to be “earthed.” The practical 
585 ae application of the rules has been that in indoor work on 400- 
57/- 22 Е volt circuita, the cables have been run in screwed iron 
56/- piping, ard the switches and fuses have been enclosed or 
if ERE tt protected in cast or sheet-iron cases. 
53/- tt tt tt et 3 The rule that positive and negative switches should be 
52/- L seten Г kept 6 ft. apart, has been generally ignored. It is quite an 
51- — —-—-— 222222 impracticable rule. Apart from one or two impracticable 
50 / i i ittle to which 
| ШШЕ ЫЕ T ИШЕ LEGI requirements such as the above, there is very little to whic 
pep EJ I BENE exception can be taken in tbe Board of Trade Regulations, 
4TI- EL EIS NG У as regulations; but they have had the effect of very seriously 
C аж ЖШ „ y ; 
46/- Pran” amr a i ˖ —[— handicapping the better class of electrical contractors, who, 
28. тайынын нинин нии и having loyally attempted to comply as faf as possible with 
i — —— —üUb the spirit of them, have had to compete with others who, 
nn knowing that the Board of Trade had practically no juris- 
42l- о, ae р | 
diction in a building beyond the Supply Co.’s terminals, 
TIN. put in work which had it been officially inspected, would 
| have most assuredly been condemned. It is this total lack 
Nov. 1 2 3 4 7 8 9 10111415 16 1718 21 2223 24 25 282930 of supervision or inspection—rather than the rules them- 
ТЕ” T .  selves—which forms the chief objection to the Board of 
iss LÍ. Trade Rules. There is no inspector to say what is, or is 
i As иш not, in compliance with the rules. 
136 | | BENE .Às showing the uncertainty which exists as to the true 
138 |_| | UE ERR END Р: interpretation of the rules, the item of switches might be 
1% I TTT TTT TA T instanced. While some makers and contractors assame в cast- 
133 HHHH E ANNE iron enclosing box to be required, into which the pipes carry- 
132 > — — киши ing the cables are to be screwed, others think the conditions 
131 Е "ТНТ ЕНЕН ‚ are satisfactorily met if live contacts are protected with a 
130 | thin sheet-iron cover, in which there are open slote for the 


handle an inch ог more wide. In the latter case the pipes 
finish somewhere near the switch, and the cables are 
coiled into pretty spirals outside the case. The same artistic 
arrangement is followed at the fuse-boxes and motors. 

Then, the method of earthing the motors, piping and 
boxes is very haphazard. As a rule, it is left to the discre- 
tion of the wireman, and generally consists of a bare No. 16 
wire fixed under a screw-head, or lapped two or three times 
round a pipe, with occasionally a crude attempt at soldering 
thereto. Sometimes an insulated wire is used—a somewhat 
unsafe method, from a fire risk point of view. An instance 
of fire having been caused by the overheating of an 
insulated earthing wire, bas been previously described by 
the writer in the columns of the ELEcTRIcaL Review. It 
may be recalled that in the instance referred to the con- 
sumer's main switches were off, and there was no current 
whatever passing through his meter or fuses. 

Whatever may be the gerersl opinion as to the value of 
the Board of Trade regulations as a, preventitive of fire or 
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shock, when such regulations are observed, there is no ques- 
tion bat that the making of rules, which are intended to be 
complied with, but which no authority has the power to 
enforce, puts the honest contractor at a disadvantage and at 
the mercy of the Cheap Jack. 

The weak point in any argument in favour of the Board 
of Trade requirements, is that the existing regulations apply 
enly to installations connected to public supply mains and 
not to isolated installations, Now, if 400 volts is a 
dangerous pressure, the danger is not less if the electricity 
is generated within the works than if taken from a public 
service. 

This is one of the points which has been recognised by the 
Home Office, and it is proposed now to make rules or 
regulations, for the use of electricity (at pressures exceeding 
250 volts) in factories and other places which come under 
the Factory and Workshop Acts, no matter how or where 
the electricity is generated. 

Coming now to the draft regulations themselves, these are 
based on the existing Board of Trade regulations without 
any addition, except by way of relaxation.” Any criticisms 
directed against these regulations will apply, therefore, with 
equal force to those of the Board of Trade. In order that 
the differences between the proposed Home Office Regulations 
and those of the Board of Trade may be readily seen, the two 
sets of rules are here given in parallel columns :— 

: Proposed Home Office Regulations Board of Trade kegulations for 
Jor Pressures between 250 and Pressures Exceeding 250 Volts. 


650 Volts. 2. "Tbe electric lines form- 

1. “АП wires in connection ing the connections to motors, 
with the supply shall, where or otherwise in connection with 
practicable, be completely en- this supply, and placed on the 
closed in strong metal casing, aforesaid premises of the con- 
and where tbis is not practicable sumers, shall be, as far as prac- 
they shall be so arranged that ticable, completely enclosed in 
there shall be no danger of any strong metal casing efficiently 
shock or of fire.” connected with earth.” 


It will be seen that the sense of the two rules is identical, 
the only differences, apart from literal variations, being 
(1) that whilst the Board of Trade regulation applies to 
* consumers,” that of the Home Office omite this term, its 
application being general ; and (2) no mention is made in 
the Home Office condition as to “earthing.” This point 
is, however, the subject of a further special regulation. 

The troubles that are likely to arise in connection with 
this regulation are (1) in the interpretation of the expression 
* where practicable," and (2) in the differences of opinion 
on the question, “ What constitutes a complete metallic 
enclosure?" The Board of Trade regulations were 
obviously intended originally to apply to covered-in build- 
iogs, such as one usually associates with the terms factory 
and * workshop." Such places as dockyards, wharves, 
shipyards, chemical works, quarries and the like 
were, at the time when these regulations were drawn up, 
not thought of as likely consumers of electricity from a 
public supply station. But the great reductions that have 
recently been made in the price of electricity for power 
purposes, bave brought many such places within the public 
supply authorities’ * sphere of influence." Again, the 

pularising of three-phase work for isolated power and 
ighting installations, brought with it a tendency to higher 
pressures than the erstwhile continuous current standard of 
230 volta. With a three-phase system it became possible to 
bupply, from one generator, motors at 400 volts and lighting 
at 280 volts—a much simpler system to work than the three- 
wire continucus current system at, say, 280—460 volts. 
The adoption of 400 volts for three-phase installations made 
it necessary for continuous current advocates to raise their 
pressures in order to compete in price, with the result that 
there are now thousands of installations carrying pressures 
of 400 volts and upwards. 

It goes without saying that the higher pressure demands a 
better quality of work than is necessary at the lower one, but 
in the absence of any expert supervision, the contractor, who 
generally secures his work by being the cheapest tenderer, 
makes no distinction. If he is accustomed to 100-volt work, 
then it is practically a 100-volt quality job that goes in, 
and the Board of Trade rules are practically ignored, once 
the supply fuses are passed. To show that this is not a 
groundless assumption, it is enough to quote—not to 
mention one’s own personal experience in the supervision 


of installations—the Home Office Circular, date October 
15th, 1904, covering the proposed regulations : ** instances 
have been brought to the notice of the Secretary of 
State in which failure to observe the conditions laid 
down by the Board, has resulted in serious, and some- 
times fatal accidents to persons employed in places under the 
Factory Act.” 

To return now to the consideration of the first regulation. 
It appears to be taken for granted, judging from correspondence 
inthetechnical Press, that the expression © completely enclosed 
in strong metal casing” necessarily means “ metal tubing." 
and the objections, which, under certain conditions, apply 
to this method of wiring bave been emphasised. 

These objections are given as ‘inaccessibility of con- 
ductors, difficulty in maintaining satisfactory insulation, 
owing to condensation of moisture in the tubing, difficulty 
of inspection and of the localisation and remedying of faults 
in the conductors, and increased first cost." But, after all, 
we can scarcely blame the Home Office for seeking to enforce 
a rule which is based on one of the rules of the Institution 
of Electrical Engineers, the only difference being that the 
Home Office rule is much more lenient and open. Let us 
compare the Home Office and Board of Trade rules pre- 
viously mentioned, with the following, which is No. 12 of 
the Institution rules :— 

* Conductors conveying currents at pressures exceeding 
250 volts must be completely enclosed in strong metallic 
sheathing or tubing efficiently connected to earth, and such 
sheathing or tubing must be elcctrically continuous through- 
out its length.” This rule leaves no euch loophole as 
* where practicable,” and, unlike the Board of Trade rule, 
it is intended to apply to all installations, whether supplied 
from an external source or not. 

It would appear then, that the Home Office officials will 
have a very powerful reply to any objection urged against 
their first rule. They can say, We have taken a rule re- 
commended by the Institution of Electrical Engineers, 
drawn up by a committee of electrical experts assisted by 
borough electrical engineers and practical electrical men 
engaged in installation work, and what they have recom- 
mended we intend to enforce—with certain modifications 
* by way of relaxation.’ " 

The Institution rale simply defines what is now, 
among the contractors of recognised standing, the regular 
standard practice for indoor work on circuits carrying 
pressures exceeding 250 volte, and no responsible contracting 
firm would think of objecting to its enforcement, unless 
there were special conditions which made it undesirable or 
impracticable ; for which conditions provision seems to be 
made in the Home Office rule. But when we consider large 
engineering works and outdoor, or semi-outdoor work, sach 
as the open sheds in shipyards, chemical works and quarries, 
and on quays or wharves, the conditions do not lend them- 
selves to metal piping work. As a rule, installations in 
such places involve the transmission and distribution of 
electric power over considerable areas, and apart from the 
question of cost, it is quite impracticable to run heavy over- 
head mains in piping. It is also often just as impracticable 
to run them underground, ав anyone who is familiar with 
this class of work knows well. But is iron piping the only 
means of complying with the rule, where euch compliance is 
really necessary ? 

In the open air there is, of course, little or no fire risk from 
overhead conductors on iusulators, and no more risk of shock 
than from a trolley wire; much less, iu fact. The same holds 
good for conductors fixed on insulators, well ont of reach 
under shed roofs. Where they are within reach, or where 
there might be a danger of accident in the event of a wire 
breaking or falling from an insulator—a most unlikely con- 
tingency—sufficient protection would be afforded by ап 
earthed guard of stout wire nettiug or expanded metal hung 
underneath and parallel with the cables. If neceseary the 
guard could be made to enclose the cables at the sides. 
Where it is possible for a person to fall against the con- 
ductors, а stout sheet-iron guard or cover partially or wholly 
surrounding them would meet the case; the guard to be 
earthed, of course. There is clearly a need for amplification 
of the rule to cover power distribution installations of this 
nature, and arc lighting installations at pressures exceeding 
250 volte. 
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‘Touching the second rule, which reads All main and 
branch circuits shall be protected by switches, and by fures 
or other automatic cut-out-," it has been objected that when 
a suitably designed automatic circuit breaker is used, there 
is no need for a switch in series with it. There is some 
reason in this, and it is desirable to reduce as far as possible 


. the number of joints or points of contact in any circuit, as 


these are all poseible sources of leakage and fire risk. It 
might be successfully argued that as an automatic circuit 
breaker is both a switch and an automatic cut-out, it, there- 
fore, complies with the rule. The same reasoning holds 
good for the type of fuse known as а “switch-fuse.” That is 
the type in which a pair of switch contacts connected 
together by a fuse, are mounted on a porcelain handle, 
effectively shielding the hand from accidental contact. The 
fuse should preferably be of the enclosed type. There is 
little doubt but that for branch circuits, the Home Office 
officials would accept these as fulfilling the requirements of 
the second rule. The existing Board of Trade rule calls 
for fuses or automatic cut outs on branch circuits. 

The differences between the Home Office and Board of 
Trade rules relating to switches on motor and arc lighting 


circuits are shown below. 


Home Office Proposed Rule. 


3. The supply to every motor 
or arc lamp sball be controlled 
by means of an efficient switch, 
so placed aa to be easily handled 
by the person in charge of the 
motor or arc lightirg, and con- 
rected, во that by its means all 
pressure can be cut off from the 
motor or arc lamp, and from any 
regulating switch resistance or 


Existing Board ef Trade Rule. 


3. The supply to every motor 
shall be controlled by meana of 
ап efficient cut-off switch, placed 
in such a pos i: jon as to be easily 
handled by the person in charge 
of the motor, aud connected, 80 
that by its means all pressure 
can be cut off from tbe motor 
iteelf, апа from any regulating 
switch resistance or other device 


otber device in connection there- | in connection therewith. 
with: provided, however, that 

where the arc lamps are con- 

nected in series across the outer 

conductors of a 3-wire system 

and tbe pressure cannot exceed 

250 volta from earth, it shall be 

sufficient if one such switch be 

provided for each series of arc 

lamps. | 

The essential difference in the above, is that the Home 
Office rule will apply to arc lighting circuits, whilst the 
Board of Trade rule touches motors only, although series 
arc lighting in works, at pressures exceeding 250 volts, was 
quite common prior to the date of these rules. 

It has been objected that a separate switch to each lamp 
is unnecessary, and adds greatly to the expense and complica- 
tion of the wiring. 

If the rule implies that each lamp is to be controlled by 
means of an isolating switch fixed at а distance from the 
lamp itself, this objection is certainly a sound one, 

In many cases it involves not only a double-pole switch, 
but also a substitutional resistance. Where it is necessary 
t» re-carbon, or otherwise attend to the lamps whilst current 
is on the circuit, there is, of course, some risk of shock if the 
lamp ів not isolated. But in ordinary cases it is not necessary. 
It ie, however, not at all urcommon for arc lamps to be 
provided with isolating switches and substitutional resist- 
unces, the switches in many cases being designed to isolate 
the lamp automatically in the event of extinction. The 
switch aud resistance are not necessarily separate from the 
lamp, but combined. with them. If this be allowed, the 
objection re complicated wiring does not hold. The rule 
would, nevertheless, need а little modification, for, as. at 
present worded, it precludes the use of substitutional resist- 
ances, which would come within the scope of the expression 
** resistance or other device in connection therewith.” 

Rule 4 is identical with a section of the third Board of 
Trade rule, snd reads as follows: —“ All switches and cut- 
outs shall be so enclosed and protected, or be in such 
positions or of such construction that there shall be no 
danger of any shock being obtained in the ordinary handling 
thereof, or of any fire being caused by their normal or 
abnormal action.” So far as switches are concerned, there 
are а good many very satisfactory makes of enclosed switch 
which meet the requirements ; and, on the other hand, there 
are many fitted with what is called “ а Board of Trade pro- 
tective cover," which do not fulfil the conditions at all, as 
they are neitber shock-proof nor fire-proof. Neither does 


the enclosed switch, in which it is necessary to open a door, 
thus exposing live metal in order to operate the switch, meet 
the case. As regards fuses, there is scarcely one besides the 
shielded porcelain bandle type—that is the switch-fuse which 
really complies with the spirit of the rule. The ordinary 
tubular clip fuse with metal end caps, which is so largély 
used for 400-volt work, does not meet the requiremente, 


although it would not be a difficult matter to make it do во 


by the provision of insulating caps and flanges. The old- 
fashioned screwed terminals and open fuse wire, although 
still used for medium voltage work, cannot be said to comply 
in any way with the requirement. The fuse question is 
really one of the most important, as more accidents, both 
from fire and shock, are due to this cause than to any 
other. 

The fifth rale calls for the earthing of all metal casings 
of wires, motors, switches, fuses and incandescent lamp- 
holders. , 

This includes all that is required by the Board of Trade, 
with the addition of lampholders. Objection has been 
raised to the inclusion of lampholders in this clause. 16 is 
argued that the earthing of incandescent lampholders 
would increase the cost of factory installations to a 
prohibitive extent, owing to the necessity of an 
earth wire, and would entirely preclude the use of plain 
pendant fittings. It is further objected that on an earthed 
neutral system the full potential between the outers of the 
three-wire system would exist between the fitting and earth 
in the event of an earth occurring on the metal work of tbe 
fitting. "The meaning of this is somewhat obscure, for if tbe 
fitting were permanently earthed, an nccidental earth on it 
would have no effect whatever. If, however, accidental 
contact, with a live conductor is meant, the fuse would blow, 
owing to the fitting being earthed. It is only if the fitting 
is not connected with earth that it could acquire a dangerous 
potential. Further, whatever is meant precisely, it is 
surely impossible to get the full difference of potential of 
the outers between any point and earth in an earthed neutral 
system. On the general question, there is good reason 
for requiring the earthing of metal lampholders on high 
potential circuits, although the use of more than 250 
volts on a single incandeecent Jamp, is a somewhat remote 
contingency. Possibly series lighting is contemplated. In 
а concrete, that is a fireproof, factory containing machinery, 
practically evers thing tangible is earth, and a leak, say from 
a strand of the flex to a lampholder not permanently earthed, 
might easily be the cause of serious accident due to shock. 
Ав the wir ng would be in earthed tubing, the earthing of 
holders would not cost 1d. a light. It means simply a triple 
flexible cord, consisting of two insulated conductors, and one 
either bare or braided. There is nothing to prevent porcelain 
lampholders bring used, and this would get over the 
objection. The Manchester Corporation rules call for 
porcelain holders under the conditions named. [The rules 
originally drawn up by Mr. Wordingham are here referred 
to. А 
Jhe Home Office rule might, indeed, be made more com- 
prehensive, and include arc lamp cases, and all metal cases 
of heating and cooking appliances. The eartbing of the 
latter as required by the Manchester Corporation rules was 
criticised by the writer in his Institution paper on Wiring 
Rules in 1901, but the criticism would not apply when 
pressures exceeding 250 volts are used. 

The sixth rule appears to refer to service lines and 
apparatus under the control of the supply authority, and the 
only objection that is likely to be raised, is that raised by the 
Chamber of Commerce (Electrical Section) as to the giving 
of annual certificates to the consumer that the regulations 
have been complied with. 

The chief objection to the proposed regulations, from the 
general standpoint, is that they do not go far enough. 

If rules are to be enforced at all (and the writer’s view 
has always been that rules which cannot be enforced are far 
more objectionable) it is no use half doing it. A more 
complete code is promised in the Home Office Circular. To 
make an occupier or consumer responsible for the observance 
of rules which do not cover the whole requirements of his 
installation is to give him a false sense of security, and 
supply and insurance companies: will have increased 
difficulty in obtaining compliance with their rules, as, on 
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the face of things, it will seem reasonable to say, ** We have 
complied with the Home Office requirements, and that 
should eatisfy you." But will it ? 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE USE OF IRON IN ALTERNATE-CURRENT 
INSTRUMENTS. 


Abstract of inaugural address delivered to the 
Birmingham Local Section by the chairman, W. E. SUMPNER, D. Sc., 
i on November 23rd, 1904. 


Іт is probably no exaggeration to state that the amount of time, 
ingenuity, and skill, devoted during the last 10 years to the im- 
provement of alternate-current instruments, has exceeded that spent 
in perfecting those for dire-t-current mensuroments during a period 
more than twice as long. Yet по one will maintain that the result 
js anything like so satisfactory in the former case as in tbe latter. 
It will, I hope, be interesting to spend rome time in considering the 
reasons for this, and what prospect there may be of a better result 
in the future. 

The ides that alternate-current measurements are more compli- 
cated than thore with steady currents, and that in consequence the 
teste are not likely to be so accurate, I believe to be entirely wrong. 
It is not во much ір tbe nature of the measurements to be made, as 
jn the character of the instruments available for the tests, tbat the 
difference reallv lies. The result, I believe, is almost entirely due 
to the fact that for alternate currents there ів no instrument at all 
compsrable in sensitiveness with the galvanometers ard voltmeters 
available for steady current work. Indeed, the sensitive voltmeter 
ger ms the one common essential to all accurate electrical testing. 

It js, of courte, to the use of permanently msgnetised steel that 
direct-current instruments owe their great sensitiveness. Whether 
of the fixed coil or moving coil types, galvanometers may be 
described as single-current instruments in which the deflecting force 
is proportional directly to the current or voltage applied. Unfor- 
tunately, all alternate-current instruments have the characteristics 
of the double-current type, in which the deflecting force is propor- 
tional to tbe square of the current or voltage. Instrumenta in 
which the deflecting force varies as the square of the applied 
voltage cannot be msde rensitive for minute voltages, owing to the 
rapid diminntion of tbe force ss the voltage decreases, and this con- 
stitutes the main reason why alternate-current instruments cannot 
be made to indicate low voltages. 

An instrument may be made sensitive either by weakering the 
control, or by increasing the forces causing the deflection. In order 
to make alternate current inetroments as sensitive as the corre- 
sponding direct-current ones, strong magnetic fields must be pro- 
duced. The permanent magnet is useless for siternate-current 
work, bnt the electro-magnet still remains a possibility. The pro- 
blem of producing sensitive alternate-current instruments rerolves 
itself, therefore, into an inquiry into the conditions under which 
iron-cored electro-magnets may be introduced into such instruments 
witbout involving errors due to differences of phase, frequency, 
wave-form, and other disturbing factors. 

As an example сї tbe need for more sensitive alterpate-current 
instruments, I may instance the important problem of cirectly 
met uring an alternate current, or voltage, in terms of direct-current 
stendarde, such as a known resistance, and tte electromotive force 
of а standard cell. Some years зро I tried to find a means of using 
the Crompton potentiometer for the direct measurement of an 
alten ate-current voltage in terms of a standard cell. I foon saw 
how tbis could theoretically be done, but I have not succeeded in 
making or in finding an instrument sensitive enough to satisfactorily 
carry out tbe test. 

Nevertheless, the mere invention of а sensitive dynamometer 
voltmeter would at once render the Crompton potentiometer, asnow 
made, as svitable for the measurement of alternating currents and 
voltages ах of the corresponding direct-current quantities for which 
it is so useful. | f 

Now before discussing how to use iron in alternating-current 
instrumente, it must first be stated that this is already done in many 
cases, as in moving-iron indicators, and in instruments of the eddy- 
current type. The latter row form an important class, and are 
either of the shielded pole type, the outcome of some pioneer ex peri- 
ments of Elihu Thomson, or of the rotary field ty pe due originally 
to Ferraris The rotating field instruments are particularly useful. 
They Бате the great advantage that the р: ometrical relations of the 
fixed and moving parts are not cbanged as the disk or cylinder 
turna, ғо that the indicating inatrumertr possess regularly divided 
scales, and a range of deflection exter ding to nearly 360°. Such 
instrumerts bave many undoubted merits, but their calibration 
varies with fre quer cy, and toa sligtt extent with wave-form. The 
wittmeters of this class are indeed not much more than good 
judicators. They are not the less useful on that account. They 
fulfil all the requirements of cer tral station use, but for accurate 
measurement eomething more is needed. 

The firet instrument to which I wish to direct your attention is 
the pbasemeter, or power-factor indicator. These instruments may 
be made for!either single or multipbase circuits. In the former 


case the calibration depends somewhat on the frequency, but only 
very slightly so in the latter. All such instruments consist of a 
fixed and moving eet of coils, having a common diameter about 
which the moving system turns. There is no control except that 
due to the interaction of the currente. Each system may comprise 
more than one coil, but as а rule the fixed system oonsists of a 
single coil through which the current passes, while the movable 
system consists of two coils inclined at some fixed angle to each 
other, and traversed by currents in different phases, obtained 
usually by tapping the multiphase mains, but, in the case of single- 
phase circuits, by providing two pathe of different inductive pro- 
perties forthe pressure currents needed for the coils. 

Now, in the theory of these instruments as hitherto given, the 


action of the current in the fixed coil on that of each of the moving 


coils is separately considered. Two moments are exerted, one on 
each moving coil, and the position of balance indicated by the 
pointer is such that these moments are equal and opposite. This 
position is independent of the amperes, or volta. The position of 
balance can therefore only depend upon the phase differences 
between volts and amperes, and hence the deflection of the pointer 
can be calibrated to indicate phase. 

But there is another way of looking at the action which is useful 
to consider, and which I think has not been previously noticed. The 
two-coil system traversed by currents in different phase produces a 
rotating field, and the interaction between this and the alternating 
(or rotating) field due to the current (or currents) in the other 
system of coils must be auch that there is only one stable position 
of the moving system of coils for which the torque vanishes, and this 
position can only depend upon the phase differences involved in 
the two systema of currents. 

Now imagine a coil traversed by an alternating current placed 
in a rotating magnetic field of the ваше frequency, and free to tarn 
about the axis of rotation of this field. The position taken up 
the coil depends merely upon the phase of the current through the 
coil. If we assume uniformly revolving fields, and currents varying 
according to the sine law, the position will be such that at the 
instant the rotating field is parallel to the coil, the current in the 
latter is passing through its sero value. The angular deflection of 
the pointer from some fixed Point on the scale measured in degrees, 
will be an exact measure of the phase of the current. Ifthe currents 
are of irregular wave-form. and the rotating field is not uniform, 
this will not. be precisely the case (see Appendix), but there will 
in all cases be a fixed position of the coil for each phase, inde- 
pendent of the magnitudes of the currents in the different 
coile, and quite independent of the frequency, since this will affect 
currents and fields alike. The most efficient way of producing 
strong rotating fields is of course well known. It is exemplified 
in every induction motor. But it does not appear to have been 
noticed hitherto that phaseme ters really act by means of rotating 
fields, and hence the means adopted in practice for producing such 
fields in commercial instruments are anything but the best 
available. 

To illustrate this and other points I have had some instrumenta 
constructed in the Technical School workshops, all designed for 
strong alternating magnetic fields. The first is à phasemeter. The 
fixed coils are wound through circular ring stampings just as in the 
stator of a three-phase motor. There are three coils, each of eight 
turns, wound with wire suitable for 5 or 6 amperes, with each coil 
brought to a separate pair of terminals. The portion corresponding 
with the rotor consists of а cylinirical block of circular stampings 
beld in a fixed central position and unwound. In the air-gsp 
between the two is placed a pivoted coil similar to those used on 
moving-ccil galvanometers or voltmeters, but without control It 
is capable of free motion about the axis of the instrument, and its 
position is indicated on the scale by an attached pointer. This 
instrument is а very satisfactory indicator of phase or power - factor. 
The position taken up by the pointer is quite definite under any 
given circumstances, and if the coil is moved out of its equilibrium 
position the forces tending to make it return are considerable, in 
spite of the fact that a very large non-inductive resistance is used 
in series with the pressure coil. This is only what is to be expected, 
since the strength of the field due to the fixed ooils is about 
equal to that usual in permanent magnet direct-carrent instru- 
ments. Here, at all eventa, is one alternating-current instrument in 
which strong fields are employed, without any of the disadvantages 
and errors suppored to be associated with the use of iron under such 
circumstances. Of course, it would be possible to wind the fixed 
coils for pressure instead of current, either for direct connection to 
tbe mains, or, if necessary, for the secondary of a step-down trans- 
former. In many cases the moving coil would be put in series with 
the secondary of a current transformer. It is usual now, with high- 
tension mains, to have two current transformers, each primary being 
placed in one of the mains, and each secondary circuit, after passing 
through an ammeter, returning through a path common to both secon- 
dary circuits, and ia which an ammeter and power-factor indicator are 
placed. The connections are shown diagrammatically in fig. 1, in 
which 41, As, As represent the ammeters, (1), (2) and (3) indicate the 
mains, in the first two of which the primaries of the current trans- 
formers ст, and о Ts are placed, and the power-factor indicator is 
represented by f. I. Owing to the vector properties of alternating 
currents, if the current transformers are alike, the current m 
by the am meter ag will indicate the current in the third main, as shown 
by the vector diagram in fig. 2. With such an arrangement, it would 
be advantageous to use a reversing switch (short-circuiting during 
reversal) on the secondary of one of the transformers, say 0. T., 88 
indicated in fig. 1. By reversing this switch a; is unaltered, a, becomes 
A^, equal but opposite in phase to A, and As becomes A^, about 
70 per cent. greater than a, in magnitude, and strictly in quad- 
rature with it, whatever the wave-form may be, provided only 4 
and дз are equal in magnitude. These relations are shown in the 
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vector diagram, fiz.'2, in which, owing to the properties of a right- 
angled triangle, a’, iv perpendicular to As, ff A1, д’; and a, are equal 
to each other, whatever may be the phase difference between a; and 
As. The advantage of thie device arises from the fact that tbe 
power-factor indicator can be made to read on circuits of low 


power factor as well as on those of high power-factor. As a rule, 
these instrumenta are calibrated between power-factora 0:5 and 10, 
and are not available for low power-factor circuits. By using the 
reversing switch, the phase cf the current passing through the 
instrument can be altered by 90 electrical degrees, so that the 
position corresponding with unity power-factor is made to denote 
sero power-factor, and, by means of an additional calibration of the 
scale, low power-factors can be measured. If satisfactory power- 
factor indicators can be constructed, they will prove more 
serviceable than wattmeters on highly inductive circuits, since 
the latter instruments under such cenditions are liable to large 
percentage errors, and their indications are low down on the scale. 


I now pass to the consideration of wattmeters. The introduc- 
tion of electro-magneta into these instruments is naturally a more 
difficult problem. With the exception of electrostatic instruments, 
all accurate wattmeters are of the dynamometer type. Iron, and 
indeed all metal parts, are severely excluded, with the result that 
these instruments are insensitive, lacking in range, and subject to 
disturbances caused by externa] fields. It has, nevertheless, become 
necessary to use transformers in conjunction with them, owing to 
the high potentials and heavy currents now common. These acces- 
eories, of course, contain iron, and introduce errore, due to small 
differences in phase, which are as serious, I believe, as those which 
would srise from the use of well-designed electro-magnets in the 
wattmeter itself. 

The error in u att meters due to the lag of current in the pressure 
coil has frequently been theorised about, but I think а somewhat 
exaggerated idea exists as to ita nature and extent. 

The error in the reading, instead of indeflnitely increasing as the 
power-factor diminisbes, rapidly attains a maximum value, which 
26 less than 2 per cent. of the reading corresponding with the same 
current if non-inductive. 

The lag in the pressure coil can be easily reduced to one-tenth of 
& degree, and the error caused by it is proportionately diminished. 
It is not so well-known that the phase differences introduced by 


current and voltage transformers can, if these are properly designed, 
be reduced to similar small values. Of courte, the errors due to such 
phase differences are of the вате natare and importance as if they 
were all due to lag in the pressure coil. 

Electro-magnets may be introduced into wattmeters either by 
putting the magnetising coil in series with the current, or by con- 
necting it in shunt across fhe mains. In the former case, owing to 
hysteresis, eddy currents, and varying permeability, the induced 


———— m a a I o a 


magnetism will not properly follow the variations of the current, 
even when the magnetic circuit contains an air-gap, and only low 
magnetic densities are needed. On the other hand, if a shunt coil 
is used to produce the magnetism, not only is there an error due to 
the resistance of the coil, but the flux of magnetism is practically in 
quadrature with the voltage producing it. The resulting errors can, 
perbaps, be made negligible in either case, but it is the latter 
method I have tried experimentally lately, in order to bring the 
question before you. 

If x is the magnetic flux in the core of a transformer or electro- 
magnet produced by a current o through а Toro of n, turns of 
resistance B, the voltage vi necessary to produce this current is given 
by— 


an 
Vj = BO + лө — 
n dt 


The effect of hysteresis, eddy currente, and variable permeability 
is to alter tbe в O term; but if we assume thé by suitable design 
this term R c can be made negligible compared with vi, we have— 


d 
ncm 
and hence, whatever the nature of the iron, the strength ot the 
flax x, and therefore the magnetic density in each part of the air- 
gap, is strictly proportional to vi. and in perfect quadrature with it. 
If now the load current A be passed through the primary of an ait- 


core transformer (shielded if necessary from external fields by a- 


shell of suitably laminated iron), the voltage induced in the 
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secondary coil will be proportional to a in magnitude, and in quad- 
rature with 16 as regards phase. It may thue be used to produce 
a minute current a through a large non-inductive resistance and 
the moving coil of the instrament. Theory then shows that if a 
is in quadrature with a, and if x is in quadrature with vi, the torque 
on the moving coil is proportional to the average value of the pro- 
duct у; д and therefore measures watts, independently of frequency 
and wuve-form, and of the nature of the iron used in the electro- 


magnet. 
The firat instrument using this principle which I had made was 


of the reflecting type. I have since constructed two non-reflecting 
instruments (illustrated in figs. 3 and 4) which I now show you. 
In each of these instraments the moving coil is exactly similar to 


those uged in commercial moving-coil instruments for direct cur- . 


rents. They are pivoted and controlled by helical sprioga of the 
usual kind. The magnetic circuits are indicated in the figures. 
Tbat of the earlier instrument is of the Manchester dynamo type, 
and contains two air-gaps The latter instrument has a magnet 
of the Labmeyer type, but arranged to have only one air-gap, the 
moving coil turning about an axis coincident with one of the long 
sides of the coil, and placed outside the magnetic fleld, the opposite 
side moving through the air-gap. The magnetic circuit is jointed 
along the line, JJ, to allow of the insertion of the coils. By winding 
the magnetising coil on the centre limb as in fig. 4, instead of on 
the two side limbs as in fig. 3, the effect of an ampere-turn is 
doubled, and by reducing the number of air-gaps from two to one 
the effect is again doubled. To further reduce the copper drop, 
с B, as compared with vi, the voltage on the magnetising coil, this 
coil should be liberally supplied with copper, and should fill as 
much winding space as possible. Of course the air-gap should be a 
minimum. In the instruments shown, each air. gap is peths of an 
inch across. It is quite possible to halve this, and still allow 
plenty of room for the free movement of the coil. 

The calibration curve of the instrument outlined in fig. 6 was 
tested by passing direct currents through the fixed and moving coils. 
For magnetising currents producing air-gap densities similar to 
those found. in direct-current moving-coil instruments, the calibra- 
tion curve obtained by varying the current in the moving coil was 
always of the same shape. When the deflection was interpreted by 
means of this calibration curve the reading was found strictly pro- 
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portional to the product of the currents in the two ovils. The 
instrument was theu tested with alternate currents against a 
standard wattmeter on a non-inductive load of lamps. A voltage 
transformer was used to reduce the voltage of the circuit to one 
suitable for the instrument. The minute current through the 
moving coil (having 50 turns and 6 ohms resistance) used in series 
, with a non-inductive resistance of 300 ohme, was taken from a few 
turns of thin wire formiog the secondary of & small iron-cored 
transformer, the primary of wbich consisted of two turns carrying 
the load current. The experiments showed that the calibration 
curve, or the relation between deflection in degrees, and watte, was 
exactly the same as that obtained with direct currents, the load 
being non-inductive throughout the tests. When the power. factor 
of the load was suddenly red from 1:0 to about 0'1 it was, how- 
ever, found that the constant of the instrument was considerably 
changed. This result was due partly to the fact that the copper 
drop in the magnetising coil was not negligible compared with the 
applied voltage, but it was also largely due to the phase differences 
introduced by the two transformers, each of which had a closed 
iron magnetic circuit. These transformers were indeed quite 
unsuited for the purpose, and the copper drop in the magnetising coil 
of the instrument was (at 40 cycles) about 20 per cent. of the total 
voltage applied. But even under these circumstances the deflection 
of the moving coil, as interpreted by the calibration curve obtained 
. with direct currente, was strictly proportional to the watts for a 
load constant in power-factor and frequency. 


No further experiments were made on this instrument, which was | 


constructed simply out of such stampings as were to hand, while 
awaiting the arrival of special stampings ordered for the instrument 
shown in fig. 4. In tbis instrument much more space was allowed 
forthe magnetising coil, and in other ways already mentioned the 
construct ion was modified with the view cf reducing the copper 
drop. The magnetising coil consists of 1,051 turns, having a 
resistance of 3:68 ohms. The section of the middle limb of the 
magnetic circuit is a trifle over 2 eq. in. The moving coil consists 
of about 60 turns, baving a resistance of 6:4 ohms. The moving 
coil can turn through an angle of 8@° without leaving the field. 
The copper drop is only 0°88 per cent. of the applied voltage 
when the frequency of the current is 80. This means that the 
phase of the applied voltage cannot differ from that of the induced 
voltage due to the flux in the coil by more than half а degree, and 
if there are hysteresis losses, this phase difference will not be 
increased but diminished. The losres in the magnetising coil are 
quite trifling, and the iron losses must be small For the current 
transformer for this instrument I have simply wound s coil of 10 
turns so ав to surround a secondary coil of about 600 turns, no 
iron being used. 

Several tests on tbe instrument were made. with a resistanoe of 
500 ohms in series with the moving coil and the current trans- 
former. The calibration curve was first found by taking two sets 
of tests with direct currents, In one of these the magnetising 
current used was kept const ant at 0 10 ampere, and in the other set 
it was made0 15 ampere. Various currents were passed through the 
moving coil, and the corresponding defl:ction in degrees shown by 
the pointer was noted. "When the product of the two currents, each 
measured in milliamperes, was 1,006, a deflection of 50° was 
obtained. Both sets of points lie well on the same curve. Six sets of 
tests with a'ternating currents were then made on loads of different 
vower-factor, but with the current frequency kept constant at about 
80 cycles, the voltage of the circuit in all cases being about 60. 
It appeare from these tests, and from numerous others which I have 
made, that the same calibration curve holds for the instrument 
under all circumstances, or, in other words, that for a specially- 
prepared scale determined from this calibration curve the reading 
of the pointer will be proportional to watts fora varying load of 
any fixed power-factor and frequency. The constant of the instru- 
ment does change to some extent for alterations of frequency and 
power-factor. The constant for unity power-factor loads differs by 
about 4 per cent. from that for loade of power-factor 0:6, and by 
about 8 per cent. from that for loads of 03 power-factor. The msin 
part of the alteration of constant is caused by the current trans- 
former, wbich was not s;ecially designed for the purpose. For 
non-inductive loads traversed by currents, the frequency of which 
varied from 93 cycles to 43 cycles, the alteration of the constant 
was 1'4 per cent. Similar tests made with a resistance of 750 ohms 
in the transformer circuit, showed a change of constant of less than 
10 per cent: for frequencies varying between 100 cycles and 
45 cycles. A set of tests on the effect of power-factor nade with 
this resistance in series wi.h the moving coil, and at a frequency of 
80 cycles, showed no measurable alteration of constant for power- 
factors ranging between 1:0 and 0'1. Of course, there must have 
been some error, but much leas than in the previous tests. 

Now, in my opinion, no wattmeter should be considered a 
satisfactory instrument if it has errors like some of those men- 
tioned, though it will hardly be denied that many commercial 
instruments present greater errors in practice. The chief import- 
ance attaching to the teste referred to is due to the light they throw 
upon the question of tbe possibility of constructing good wattmeters 
with iron-cored electro-magnete. 

I foresee no difficulty in rendering negligible the error due to the 
transformer, and the instrument itself can be much improved upon. 

If it be oríce granted that the errors can be rendered sufficiently 
small, no one will doubt the great ad vantage of an iron-cored instru- 
ment, or dispute its supremacy in regard to sensitive qualities. It 
must necessarily be as delicate as a permanent magnet moving-coil 
instrument, since the magnetic field can easily be made as strong, 
or even stronger. In order to investigate the action of transformers 
for instrument purposes, I have devised voltmeter methods fur 
mea: uring small phase differences, and I have set forth in Table II. 
the results of a number of recent measurements. In carrying out 


these tests I have had the benefit of the able assistance of my 
colleague, Mr. David Owen. The phase differences measured are 
given in the column headed 0. The last column shows for the 
smaller values of 0 the number of parts in one million у which 
сов 0 differs from unity. The firet number given relates to a 
common water resistance, and implies that its power-factor may be 
taken as 0 999978. This should bring comfort to any one who bas 
doubted the non-inductiveness of such resistances. The values of 
0 given for the wire spiral and for the direct-carrent arc are the 
minimum values I could detect with certainty with the voltmeters 
I had st disposal when the teste were made; consequently all tbat 
these numbers prove is that the power-factor in these cases does not 
differ from unity by more than co nds with the figures given. 
Then follow а number of teste on voltage transformers of various 
capacities, with the secondaries in some cases on open circuit, and 
in others supplying currents of various magnitudes and power 
factors. The last three tests were on current transformers with 
secondaries closed on the circuits for which they were designed. It 
will be noticed how exceedingly small the value of Ө is for some of 
the transformers on open circuit. This ie of special interest in 
regard to electro-magnets for wattmeters, since such electro- 

are essentially transformers on open circuit, and the phase differ- 
ence measored is that caused by the copper drop in the magnetis- 
ing coil. For the one unit, equal ratio, transformer this value of 0 
is only 0°02°, and cos 0 differs from unity by less than 7 parte in 
опе hundred million. On fullload 0 is only one-third of а degree, 
and ie much the same fora load of power-factor 0°09 as for unity 
power-factor. The three-unit transformer shows а lower phase 


TABLE II 
| Load. 
E c Phase 104 * 
Apparatus tested. 6 
т Amps.| Р.Е. зв (degrees). (1 — ooa), 


Lead plates in weak acid 8 — |V,A| 038 22 
Platinoid wire spiral... 7 — з 0°27 11 
Direct-current are А 8 — ‘i 0:17 45 
01 unit Tr. at full voltage 0 — | 

1:0 anit Tr. for 50 V, to 50 V, 0 — 


» * "n 
(All tests at 80 cycles and 7 luo] „ 6:115 


17 

70 volte) 2 

» " »" 23 0°09 n 0:39 23 
2:0 unit Tr. fully loaded ... | 10 10 ii 1:04 1,650 
3:0 anit Tr. for 100 У, to 1, 000 V, 0 10 M o ˙ 54 04 
Тао identical Tr. used to|| 10 1:0 ii 1:85 — 
step up volte from Vi to 20 i E 3:4 — 

Va, and down from У, to || 30 ‘i ii 47 — 

Vz; the value of Ө found ! 40 is ii b3 — 
between V; and У, being 50 T 5 5°8 — 
halved. Normal full load || 24:8 | 0:09 j 1:08 1,770 

30 A 254 | „ si 0:18 5 
” * " 270 » n 1°00 1,540 
" n' 19 40 low 19 43 Em 
OA "т А ” ill 9 50 » n t2 d 
1 ра г. for oscillo } 10 — An 42 0088| 12 
» th Am 7 — үз 0°144 3'1 
5 А current Tr. as supplie Р 1 

com vercially for 3 57 | S 1 233 n 


difference for inductive loads than for non-inductive, and it is note- 
worthy that а very sharply-defined minimum value of Ө of 018° 
occurs at about 80 per cent. of tte full load current, with a 
secondary circuit of power-factor 009. The small 10-ampere 
transformer was supplied by the British Thomson- Houston Co., 
to reduce curren; in tbe ratio of 20 to 1, for any secondary 
resistance not absorbing more tban 2 volts, or 0:5 ampere. 
The phase difference between the primary and secondary cur- 
rents at full load is less than one-tenth of a degree. The 
5-ampere current transformer was supplied by a firm of the 
highest standing for use with one of their own wattmeters. The 
large phase difference found of 2:3° would seem to imply great 
error in use, yet on fully considering all the conditions of the 
instrument, I find that the error in reading works out to be only 
17 millimetres on the scale, even when the fall currents (i. e., such 
as to produce full deflection on a non-inductive circuit) are flowing 
in the coils, and the power-factor of the load tested is the Jowest 
for which the instrument is guaranteed—viz., 0°6. For smaller 
load currents this error is proportionately diminished, and it dis- 
appears altogether on high power-factor circuits. 

My object in bringing these numbers before you is to afford 
evidence for my belief that wattmeters and other alternating- 
current instrumenta should be designed on the lines of the permanent 
magnet moving-coil instrument, and that well considered efforts in 
this direction will command success, 

The object in view is no small one when we consider how much 
electrical advance, which has all been based on exact measurement, 
really owes to the introduction of sensitive galvanometers and 
voltmeters for direct currents; and that, in all probability, 
similar instrumente for alternating ourrents will lead to important 
developments also. lt is only fitting for us to remember 
how greatly this has been dependent vpon the work of one man. 
At a time before most men now liviog were born, Sir W. Thomsn 
applied for the first time to the structure of instruments skilfal 
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engineering design. Не altogether revolutionised then, and 
brouzht them to such a state of parfection that, except in compsra- 
tively small detaile, they бате not baen improved upon since. W3 
are all glad that Lord Kelvin has been able, not only to take a 
great leading part in, but als» to watch the whole of, this progress, 
and that we can still congratulate him on possessing the enthusiasm 
and menta! activity of youn тет шэп. 
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RUNNING POWERS.* 


By STEPHEN SELLON, Assoc. M. Inst. C. E. 


“ Whereas the construction of the Tramways, which are hereina!ter 
described, will be of Public and Local aivantage." 


TEE above words, or their equivalent, will ba found in the preamble 
of many Tramway Acts; they are, therefore, tho ostensible primary 
jastification for the granting of powers for legalising tramway con- 
struction. Having obtained powers, the tramway undertaker's 
obligations do not cease on con-traction, but continue duriag work- 
ing, and the maintenance of his monopoly depands on the manner in 
which he fulfils his duties, 

The road authorities have no right over the roais they maiatain, 
supsrior to those of the traveller from the more distant couuty or 
foreign lands. They have duties in respect to the roads; mainly to 
keep them open, safe, aad unobstructed to all comers; they have 
certain legal powers given them to enable them to perform those 
duties and to meet the consequent expensea, but proprietary rights 
or powers to obstruct, tar, or detain the traveller are not ia their 
possesion. 

They are obliged to afford all travellers the maximum facilities 
within their power; and Parliament is entirely justifi.d in ensuring 
that the public and local advantages ” which бле tramways autho- 
rieed can afford sball not be limited by unreasonable conduct on 
the part of the undertakers, whether due to sentimental, selfish, or 
capricious motives. 

It has been my lot during the last two sessions of Parliament t» 
hea’ many objestions rais d against running powers. It is difficult 
to treat any of them seriously; aad it is, therefore, not sarprisiag 
that the learned counsel, ob'aining no solid grouads for rejestioa 
from the mouths of his witnesses, found himself force d to claim the 
application as unprecedented. 

The only other objection urged, ia founded altogether upon 
ignorance of whit "ruaniog powers" really mea i.  Agaia and 
agaia the objection has been гаі ed tha“ the running company із 
desirous of usurping the rights of the owners of the tramways, and 
con ‘cating to itsalf the management of the tramways run over; 


an idea, which it it were not founded on gross igaorance, would b» | 


worthy only of the middest inbabitant of Bedlam. 

Obviously tbe lack of a p.ec:deat or objectioas of the character 
indicated do not condemn a proposal, but as so much importance is 
attached to it, and there is some interest and guidance to be 
obtained fro u the history of running powers, I will jas: рә over the 
matter briefly. | 

It is not genarally known that ra lways were orizinally intenied 
as highwaya for accommodating the engiaes and cirriages for the 
conveyance of passengers ani goods by other companies or persona; 


and that this principle applied with equal force to railways or tram . 


ways constructed along a public road. 

By the enactment of the Railway aod Canal Traffic А з, 1854, 
Parliament obliged all companies whose lines junctioned to provide 
for through bookicgs, through goods rates, and to permit the 
through running of carriazes, wagons, and trucks. The arrange- 
mente between companies, generally known as “ runniag po vers,“ 
differ from “facilities” in that they permit a railway compaay to 
rua over the lines and use the stations of another with its own 
engines and servants, | 

There are abandant examples of running powers by agre- ment 
between railways, some!imes one sided, sometimes mutual, and there 
are a number of cases where Parliament has granted ru aniag powers 

` by compulsion. In the latter case Parliament appears to have acted 
upon principles which may be classified geuerally under the 
following heads :— 

To save the running company useless expenditure in duplicating 
lines or terminal accom nodation. 

To meet an obvious public convenience which could not be lefs 
at the mercy of the pcssible unreasonableness cf the company in 
possession. 

T remove the obstruction wiifally offered by a company to the 
traffic of another company, or where a company La: failed to afford 
proper facilities. 

Аз a statutory confirmation of an agiesment entered into 
between two companies, eo that the public advaatages в› gained 
should not be a; the mercy of fature quarrels or divergence of 
interests between the contracting companies. 

Ia such cases the principle seems to have been conceded that 
the running com папу shonli take no profit on fares earned on the 
owning company’s lines. It pays ite own train expenses, and very 
frequently tome charge by the uwning company for terminal services 
aad facilities. 

There are a few exceptions to this rule of no profits. 


Abstract of Paper read befor. the Tramways aad Light Rail- 
waz в Association, on December 1,6, 1904. : 


It can, therefore, ba stated that the principles regu'a'ing running 
powers ara fairly established in mcst cases in railway legislatioa 
and traffic. 

There is not tha slightest reason why similar principles shoul і not. 
be applied to tramways; there are abuadant eximples of running 
powers by agreement, mutual running powers, and compulsory 
running powers as beteten tramnways, and while facilities gene- 
rally meet railway conditions, those of tramway traffic make facilities 
wholly impracticable fir the attaiament of the muc4-de:ired public 
ad vantage. 

The earliest case cf running powers thit I am able to find as 
regards tramways was in 1874, when the Swansea Tram wa / Co 
obtained compulsory running powers over the Mumble Railwar. 

.[Uhe author here gave 21 iustaaces of runaing po vers obtained 
within the last 12 years | 

Tae advantages of running powers, which enable two cr more 
systems to be linked up and worked without any change of car, are 
во obvious, both on the grouads of public convenience and of financial 
benefit to the owners, that it is difficult to understand the existence 
of opposition. 

I have made many ob ervati»ns on the effect of a break of service 
03 the traffic of tramway systems. In every case the effect of a 
break із to reduce the earaing capacity on the roates immediately 


affected, from 15 to 50 per cent., whilst there is frequently a mach 


wider spreading of the effect tua 1 could be anticipated, and any 
gain on alternative routes betwe n the same points is far less thaa 
the direct loss. О mversely, directly the connection is re established, 
the traffic returns to the normal conditions. The favourable effect 
of a “through” connection established between two systems pre- 
viou.ly worked with a break of service coafirms these cases. Аз an 
illustration, I may instance the well-kaowa Newcastle and Ty aeside 
case. By the courtesy of Mr. McL:llai, I am able to quote figures 
obtained from his statistics of trafs. | 

The Newcastle tram ways ter ain ite in open country abou! half a 
mile from Wallsend. Tne Tyneside compa 1y'a line runs up to the 
same point through Wallsend fron Nor;h Shields. During the 
month of April, 1904, when a change of car was n2ceasary to enable 
passengers to get from the Corporation's sys'em to the comp .ny’s 
system, or vice ve"sá, N swcastle brought 48,793 р \asengera up to the 
terminus, ou; of which the compa iy carried on 11,414, leaving 
97,382 passengers oa the rad. Now, from the nature of the 
country, practically the whols of that number mus“ have been bound 
for Wallsend, and preferred to walk the half-mile stage inst ad of 
mounting another car During the month of September both the 
Corporation's aad the company's сагв ran through, and 48,4)9 
passengers arrived from Newcastle at the point mentioned, 36,395 
of whom went oa to Wallsend, thereby reducing the fig ire of 37,382 
passengers walking on to 12,104; and, mark you, this result was 
obtained immedia'ely upon the through service bing run. Simi- 
larly, travelling towards Newcastle in April, 16,070 passangers only 
were carrie і to the te: minatioa of the company’s tramways, whereas 
in September, 29,930 availed themselves of th» through cars on this 
stage. Mr. MeLall iu further ioforms me that the through вегті :е 
has undoubtedly generally stimulated the tramway traffic. 

In considering thes» figures it must з borne in mind that the 
month of April took in the Easter holiday traffic, and that bet veen 
April and September the elec rifi.d service on the North-Easstorn 
Railway came into operation. [O.her iastances were als» given] 

I therefore take it that running powers between adjoining tram- 
ways are nec.ssary for the fall accomplishment of their public 
purpose, and, incidentally, for tha best commercial results to the 
undertakers; and submit that any tramway uadertaker, whether 
municipal or company, who sta.ds inthe way of such conveniences, 
is abusing his position ia jast the same way as wonld a road 
authority who bailt walls or dag ditches acroas the roads at ita 
boundaries, in order to compel every passenger to climb over or 
splash through them as the penalty for intruding on “our roads” cr 
leavinz the sacred territory." | 

Toe j1stifica‘ion of compalsory running powers is, of course, the 
public necessity. It ought not to be tolerated, that parties entrus! e 2 


by Parliament with tramway powers should be permitted by uao- 


reasonable conduct, to prevent or hinder the fall public use and 
advantage of any means of connection. 

The only objection worthy of di:cussion is that of the fall 
Occupation of the city tra nways by the lo al traffic. If this is a 
fact, it sho ws that further tramway facilities are necessary, say, for 
example, b; the construction of lines more or less parallel t) tbe 
through routes, and I would submit that, given the maximum 
possible number of cars on the city lines, there will be a balance of 
ad vantage ia having some of them running through, to and from 
the suburban districte, even th: ugh some short-distance or local 
passengers аге displaced by long-distance or through pase ngers. 

It has been already stated that runniog powers on a railway do 
not moan prcfi; to the ranning company. In case of mutual run- 
ning powers on two systems of trauways this practice should, I 
think, still prevail; but ia cases where there is по mu-uality in 
running poses it is a very different proposition Glasgow, by 
obtaining а tbrough service into the centre of Paisley, with a popu- 
lation of 120,000, instead of having to stop at the boundary, is. 
fructifying some miles of barren line to the detriment of the Paisley 
company; whereas, if Glasgow aud Paisley had mutual powers, this 
one-sided advantage would not exist. 

It is clear that in all cases where an outside company desizes to 
gain admittance ію the centra of another tramway system, it ів 
proper that the local service should nat be interrupted, and that, in 
adjusting terms and conditions, if running powers are granted into 
the centre of the existing system, the effect of the break at the 
centre ought to be taken into a:count as a вес off against any 
ad vantage the owing cumpasy may ba said to secure in extra traffic 
by the connection, 
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Having regard to the importance to the public of the a vantages 
I have end ea vc ured to ind:ca'e, which experience ehows cannot but 
result from the working of tramways connecting important districts 
as а through service free from obstruction, I venture to sugcest that 
this As ociation will per’orm а most useful fanction by making 
cvery endeavour to remove the many prevailing and unfounded mis- 
apprehensions which exist, by the dissemination of information 
be: ring v pon the subject, and во sb lish what, I think, must be con- 
ceded to be a most mischicvous obs'ruction to the better and ntore 
useful developments of interccnnection by means of through traffic. 


NEW PATENTS APPLIED РОВ, 


Compiled expressly for this Journal by W. Р. Тномрвои & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed, 


95,285. ''Improvemerts іп igniticn plugs." J. T. Тлүгов and W. Lawson, 
November 21st. 


25,248. e wd mei tsin or relating to the party line’ system of tele- 
phones.” Н. В. Втоскз. November 218. 

25,248. “Improvements іп от in connection with electric ignition apparatus 
for internal combu tion engines." W. C. PRIESTLEY and B. Hotroyp. No- 
vember 21st. 


25,49, “Improvements in electric witches for the ignition citcuits of mul- 
tiple cylinder explosion motors." Е. Tarsor and D. MoNpEx. November 218$. 


25,265. "Improvements in or relating to the manufacture of storage battery 
or a7cumulator electrodes." A. J. Восіт. (Accumulatoren und E'ektricitüts- 
werke Act. Ges. vormals, W. A. Boese & Co., Germany.) November 2166. 


25,276. Improvements in vapour electric lamps, rect.fiera and the like.“ 
Tur BhITIsB THOMSON- HOUSTON Co., L тр. (The General Electric Co, United 
States.) November 21st. 

25,9282.  "Imprrved electrode for apparatus producing radiant electrical 
energy.“ SikwkENs & НАКЕ, Акт. Ges. November 21«t. (Date applied for 
under Paten's Act, 19.1, November 24th, 1903, bei g date of application in 
Germany.) (Comylete.) 

25,329. “Improvements in electrical measuring instruments." W. C. FISHER, 
November 22nd. 

25,331. “Improvements in treating the contents of electrolytio cells.“ 
J. FARGREAvES, November 2204. . 

25,970. "Improvements in telephony." J. H. LEE and A. E. R. BOTTONE., 
Navember 22nd. 

25,376. "Improvements in or relating to electric batteries." Н. Сваку, 
Е. KrvPATHY, and G. vox Barczay. November 22nd. 

25,878. “Improvements relating to electric air-gap condensers for use with 
high-frequency currents." Н. Н. Lake. (The Electro-Radiation Co, United 
States.) November 22nd. | : 

25,882. ''Improvements relating to rotary spark-gap apparatus fcr use wi'h 
bigh-fr quency currents," H. Н. Lake. (The Electro-Radiation Co., United 
States.) November 22nd. 

25,386, ‘‘Improvements in single-phase commutation motors.” T. von 
ZWEIGBERGK, November 22 d. 

25, 406. “Improved method of amplifying varia ions of energy in electric 
cirouits.” P. C. Hewitt. Novemt er 32nd. 

25,459. “Improvements in electro-magnetio circuit-breskers." 
LT» , and A. E. Gorr. November 23cd. : 

25,469. ''Improrements in and connected with brush-holders for dynamo- 
electric machines and electric motors.” E. 8. W. Moore and 8. Bourne. 
November 23rd. ° 

25,478. “Improved detachable service fuse-box, single and double pole.” 
W. H. James. November 28rd. 

25,492. Trolley for electric cars." L. M. MeBRI DR. November 237d. 

25,498. Improvements in the construction and attachment of gear 
wheels for electric ard similar high-speed cars." А, WiskMAN. November 23rd. 

25,504. '*O:cillating magneto sparkiog plug." R. H. DERRY. November 


VERITYS, 


23:4. 
£5,519. “Improvements in electric incandescent candle lamps." F. С. 
Darrorn. November rd. (Complete) : 


25,524. ''Improvements in electric lighting of railway carriages and the 
like," О. Imray. (J. Denham, Cape Town.) November 23rd. 


592. Imj rovements in electric switches.” C. E. HUSTER. 
24th. (Complete.) 

25,608. Improvement in Hertzian-wave projecting and receiving apparatus 
for locating the position of distant metal objects." С. HvuLsMEvER. November 
24th. (Complete.) 

27,610. "Improvements in or relating to wireless telegraphy.” 
Ножонтн. (G. O. Squier, United States.) November 24th. 

20,612. “Improvements іп trol'ey wheels for use on electric railways.” 
H. J. Happan. (S. W. Bates, United States.) November 24th. 

25.6.0. In provemerts in apparatus for control ing o; 4nd supplying current 
for power and light on consumers’ premises during cert-iu periods.“ А, M. 
Тлугов. Noven.ber 24th. 

25.625. Means for facilitating the control of accumulator cells.” H. 
LizrNER. November 21th. 

25,630. *''Improvemenrts in and relating to systems of control for electrioally- 
operated doors." TRE British THomson-f’ouston Co., Lro. (The General 
Electric Co, United States.) November 21th. 

25,631. “Improvements in electric circuit breakers.” Tue _ BRITISH 
TuoxsoN-HovsroN Co., LTD. (The General Eleo ric Co, United ctater.) 
November 24th. 

25,632. * Improvements in and relatir g to electric meters," THE BRITISH 
Тномѕох-Носятох Co, Lip, (ibe General Electric Co., United Sta es) 
November 24th. 


November 


Е. W. 


25,003 Im; rovements in reverse current relays." THE BRITISH THOMSON- 
Hovston Co., LTD. (The General Electric Co., United States.) November 
21th. 


25,633. “Improvements in atta hments for trolley poles." Тнк BRITISH 
THosxsoN-Hovsrow Co., „тр. (The General Electric Co., United States.) 
November 24th. 


25.36. “Improvements іп and relating to electric power transmitting 
mechanism." THe Bira THomwson-Hovuston Co., LTD. (H. 8. MEYER 
and B. Н, prs.) November 24th. 

25,637. “Improvements in er ecnnected with space telegraphy.” J. 8. 
Strong. November 24th. (Date applied for under Patents Act, 1901, November 
24th, 1903, being date of application in United States.) (Ccmplete.) 

25,638. Improvements in or connected with space 1 a Oe J. S. STONE. 
November 24 h. (Date applied for under Patents Act, 1901, November 24th, 
1908, being date of application in Unitcd States.) (Complete.) 

25,639. Improvements in or connected with space telegraphy.” J. S. FTONR. 
Noveinber 24th. (Date applied for under Patents Act, 1901, November 21th, 
903, being date of application in United States.) (Complete.) 


25,640. “Improvements in or connected with space telezraphy.” J. g. Sroxs, 
November th. (Date applied for under Pa'ents Act, 1901, November 25tb, 
1908, being date of application in United States.) 

25,641. ''Improvement: in or ccnnectel with space telegriphy.” J.B. STONR. 
November Mth. (Date applied for under Patents Act, 1901, November 25th, 
1903, being date of application in United States.) (Com, ete.) 

25,812, “ Improvements in or connected with space telegraphy.” J. 8. 
SrowE. (Date applied for under Patents Act, 1901, November 25th, 1903, being 
date of application in United Stat s.) November 24th. (Complete.) 

25 643. Improv: ment: in or connected with space telegraphy.” J. 8. 
SrosE. (Date applied for under Patents Aot, 1991, November 25th, 1903, being 
date of spplication in United States.) November 24th. (Cou.plete.) 

25,644. Improvements in or connected with spaca telegraphy.” J. 8, 
Stone. (Date applieifor under Patente Act, 1901, November 25th, 1903, 
date of application in United State:.) November 2ith. ( Complete.) 

25,645. Improvements in ог convected with в кектери, J. 8. 
Втомк. (Date applied for under Patents Art, 1901, November 25th, 190%, being 
date of application in United States.) November 24th. (Complete.) 

25,646. “ Improvements in or connected with space eoi e aA J. 8. 
Втоме. (Date applied for under Patents Act, 1901, November 25th, 1903, being 
date of app.ication in United States.) November 24th. (Complete.) 

25,647. Improvements in or connected with space telsgraphy." J. 8. 
Stone. (Date applied for under Patents Aot, 1904, November 25th, 1903, being 
date of application in United States.) November hath. (Com plete.) 

25.648. Improved electr.o glow lamp, with combined reflector or shsde." 
W. B. SPuRBiER, November <5th. 

25,682. “Improvements in arc lizhting lamps.” L. B. AwpzgRsox. (Date 
applied for under Patents Act, 190!, November 80:h, 190), being date of applica- 
tion in Sweden.) November 25th. (Complete.) 

25,698 "Improvements relating to insulated chairs for carrying eleotric 
current conducting rails." W. Way. November 25th. 

25,708. Improvements in electric projecting lamps, chiefly for enlarging 
and 1rojeoting anteros.” L.Kaxx. November 25th. 2 

25,729. Improvements in and relating to dynamo-electrio machines.“ Tus 
British Тномвох-Носвток Co, LTD. Tae General Electrio Co., United 
States.) November 25th. : 

#5 790. I nprovements in dynamo-electric machines," THe Bnrrisg Тном- 
5 Co., тр. (The General Electrio Co., United States.) November 

25,745. Improvements in contact mak: r; or breakers for sparking devices." 
T.CoNiNGHAM. November 25ih. 

25,749. ** Automatic instructor for military s'gnalling aud telegraphy.” R. J. 
CHOLMELEY. November 26th. . 

25,764. "Improvements іп electrio motor controllers." Тнв Brites Тном- 
son-Hooston Co. (The General Elect іс Co., United States.) November 96th, 

25,781. Improvements in or connected with electric ignition apparatus рег. 
ticularly applicable for explosion engines." L. C. 1INcRAM, 8. R. Comex and 
В. R. Conen. November 26th. 

25,786. Im · roved construction of appliances for 5 electrio light 
displays." A. E. DAKHYL and A. GaL.NTI. November 26th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
tree, 9d. (in stamps). 


LIFEGUARDS FoR Friectric TRAMCARS AND OTHRR RoaD VRrHICLES. W. А. 
‘Lurner. 21,227. October 8rd. 

STARTING SWITCH AND AUTOMATIC Сот-Ост ADAPTED FOR SERIES-WounD ELEC- 
THIC Morons. A. D. Smith. 31,240. October 8rd. 


ELECTRIC Switch Horpkns on Key Switcres. C. H. Davies. 21, 3.8. October 
8rd. 


BwiTCHES FoR Ове rox Evectric LIGHTING AND Power. К. Quaney and W. С. 
Kirwan, 71,551. October 7th. 

Егкств:с Авс Lamps. R. Hulsart and E. Н. Adams. 21,4980. October 12th. 

APPARATUS FOR ENABLING TELEPHONIC AND TELEGRAPHIC MEBRAGES TO BE 
TRANSMITTED OVER THE ЗАМЕ LINE Wink. F. W. Howorth, (C. Turchi 
aod E. Brune, Italy.) 23,988. October 16th. 

ELECTRICAL SWITCH. J. Makin. 2?,197. October 19th. 

ELECTRIC Motors AND CONTROLLING DEVICKS FOR USE IN THE ELECTRICAL Pro- 
PULSION OF VEHICLES OR TRAINS OF ViHICLES. J. В. Raworih. 22,551. 
October 19th. 

TELEPHONB Systems. P. Hardegen. 22,674. October 20th. 

MACHINES FOR COVERING ELECTRIC CONDUCTORS OR THE LIKE WITH INSULATING 
MATERIAL. E. A. Carolan. (The General Electric Co., United States.) 
22,906. October 22nd. 

CONTROLLING DEVICES rox ELECTRICALLY-PROPELLED VEHICLES. E. A. Carolan. 
(The General Electcic Co., United States.) 22,907. October 22nd. 

Dyxamo-Engectric Macuinks. E. А. Carolan. (The General Electric Co., 
United States.) 22,909. October 28nd. 

BKARINGR FOR ELECIRIC METERS AND OTHER MEASURING INSTRUMENTS, E. A. 
Carolan. (The General Elect ic Co., United States.) 22,910. Oc ober znd. 

ELECTRIC Swricnes. The British Thomson-Honston Co., Ltd. (The General 
Elcetric Co, United States.) 24,:85. November 9th. 

A DocvngrLE.THRow Exvectric SwiTCH WITH Inpicator. The British Thomson- 
Houston Co., Ltd. (The General Klectric Co., United States.) 21,86. 
November 9th. 


MEANS For THE PRopuction or CoxriNvovs Hien PoreNTIAL ELE-TRICAL DIB- 


CHARGES APPLICABLE FOR THE DrrosiTIoN oF Dosr, Fume, Suokk, Misr, 
Коо rok THE PRODUCTION or RAIN AND FOR OTHER Purvoses. O. J. Lodge. 
21,:0*. November 9th. 

SUSPENDING CHAIN FOR ELECTRIC LAMPS AND THE LIKE. J. Hinks & Son, Ltd., 
and A. Н. Wright. 24,169. November Ith. 

к ЕСЕХАСЕВ, E. Ruhetrat and W. E. Grimmer. 

th. 

PonrABLE ELECTRIC FAN, M. Margowski. 24,581. November 12th. 

CURRENT COLLECTING Devices ron ELECTRIC RAILWAY VEHICLES. 
24,620. November 12th. 

El. KCI RIC PAK ING Systems. The British Thomson-Houston Co, Ltd. (The 
General Electric Co., Un ted States.) 24,800. November 14th. ` 

Process FOR THE ELECTROLYTIC MANUFACTURE OF FEROXIDES ОР MAGNES UM 
AND Zinc. F. Hinz. 21,06. November 14th. 

Luxixots VarovR Exectiuc LAurs asp METHODS or MAKING THE Same. C. P. 
Steinmetz. 24,909. November 16th. 

COUPLINGS ror ELECTRICAL Coxpurrs. А. McMurirle. 23,022. November lih. 

Coin-FREED ELECTRIC MRTERS. J. Allan. 5,114. November 18. 

SWITCHES FOR USE IN CONNECTION WITH THE ELECTRICAL TGNITION SYSTEMS OF 
Моток CycLES AXD THE ANALOOOUS PURPOSES. C. T. B. Bangster. 26,19. 
Noveu. bee 19th. * 


SUPPORT ron ELEcTRIC CABLES, 
19%. 


24,472. November 


J. Shaw. 


E. T. Ruthven-Marray. 25,284, November 
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COMPETITION AND PROTECTION. 


Тнк British Westinghouse E'e trio and Manufacturing 
Co. appears to be as freely advertised in adversity as in 
those preliminary stages, when its phenomenal progress 


in bricklaying was periodically referred to as an indication. 


of what might be expected when the roof was on, the 
machinery installed, and tbe process of manufacture com- 
menced. But the proceedings of the company are of more 
public interest now than on those earlier occasions, though 
the daily Press could then always find room for descriptions of 
the “ hustling” methods whereby the vast works would be 
completed at the earliest possible moment, and the “ hustle” 


transferred to the manufactures which were to fill those 


works, even if all others were depleted. 

In our last week's issue we gave a fall report of the pro- 
ceedings at the company’s meeting, and it will have been 
noticed that the deputy chairman, who presided, dealt with 
the question of the extensive nature of the works as some- 
thing relating to others. Не expressed no opinion 
himself, but remarked that “ the company was evidently not 
formed, nor the works built, for the present, or for the next 
two or five years, but upon what must have been a conscious 
belief on the part of those who initiated the undertaking, 
and who still believed in the correctness of their view, that 
it would not be found too large for the work that would one 
day come to it—be that day far or near.“ 

Reading between the lines of this statement, it is not 
difficult to observe some sort of conscious belief on the 
part of Mr. Buchanan, that he would have had an easier 
tack before him if the distant future had ben provided for 
on the plans—which cost little, and do not depreciate— 
rather than by bricks and mortar, machinery and equipment, 
which cost a great deal, and may have to bear considerable 
depreciation by the time they are brought into remunerative 
operation. We can imagine the deputy chairman inspecting 
the Press cuttings reisting to the earlier stages of the com- 
]any's career, and exprersing some regret that the bricks 
had been laid quite so fast or quite so freely. But leaving 
the past, and coming to the present, we can express our 
agreement with his further statement, that “results secured 
during the early yeirs of tbe life of any large industrial 
enterprise were not conclusive as to what its future would 
be.“ As we remarked in the previous week's issue, it was а 
mistake to expect in mediate returns from suc! ап іпуе сеп, 
and it will, no doubt, now be recognise] that it was а 
mistake to pay the earlier dividends, although it may be pre- 
sumed that the payment of dividends was somewhat intimately 
related to the provi-ion of further capital. Thesh+sreboldera, 
of course, deplore tle absence of dividends, aud one of them 
at the meeting informed the deputy chairman that “ they 
might be willing to let bygoncs be bygones, if he wuld only 
give them some assurance ав to the return they would get 
this year.” 


Mr, Buchanan’s refusal to indulge in the ex- 
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pression of any vain hopes or smooth words ів, to our minds, 
one of the most promising features of the situation. His 
remarks, 80 far as they relate to the affairs of the company, 
inspire confidence. It is only when he deals with greater 
questions that it becomes necessary to express the hope that 
the company’s business may not be dependent upon the 
changes that the managing director would like to see in our 
fiscal policy. | 
It would seem that no meeting of an electrical company 
is now complete without a reference in the chairman's speech 
to competition and protection. Mr. Buchanan follows the 
general example, but whilst the tendency of his remarks will 
undoubtedly be considered to place him on the side of pro- 
tection, free traders will find no' occasion to be alarmed at 
them. For his own view of competition from sources outside 
Great Britain, is that the deleterious effect is not so much 
the amount of business contracted, but rather the 
influence the presence of this competition іп all 
important tenders exerted upon prices quoted by 
British manufacturers, because it became necessary to try in 
advance to discount this unknown outside price, the result 
being that much lower prices were made than would be the 
case were the competition limited to Great Britain alone. 
In these remarks may be traced that inability to comprehend 
the nature of business in a * free market" which might be 
expeoted from one of Mr. Buchanan's experience. To close 
the market to foreign manufactures is one stage ; to have 
no ‘unknown prices" to quote against is the next. 
Efforts іа the latter direction are either talked of or in 
operation in various branches of electrical, as of other, manu- 
factures. For their full snc ess, they need, of course, the pro- 
tection against imports which the British Westinghouse Co. 
and some others now desire. Let us compare these remarks of 
Mr. Buchanin with those of another chairman. Mr. J. W. 
Barclay, addressing the shareholders of the Electric Con- 
struction Oo, (ELECTRICAL REVIEW, July 29200, 1904), gave 
some information regarding the keen competition prevailing. 


„He would, however, tell them that it was not foreign 


competition that had brought prices down to their present 
level, for they were now lower than any prices of Continental 
or American manufacturers quoted in this country. Within 
the last few years new factories had been established both in 
England and in Scotland, and although he looked for a large 
development in the use of electric power, they must expect 
and be prepared for keen competition for some tine 
There must be a time of stress, but the fittest would survive, 
and he would only айа that they meant to be of the 
number." Is it possible that, amongst those new English 
factories referred to by Mr. Darclay ав contributing to the 
keenness of competition, tbe British Westinghouse Co. was 
itself included г Perhaps, in its laudable anxiety to 
to fill its shops with work, the company has reduced prices 
below a payiog level, to its own disadvantage and to the 
disadvantage of its competitors, who in their turn are com- 
pelled to “ try in advance to discount the unknown price," 
not of foreign manufacturers, but of this British 
organisation. 

It is well to recognise the keenness of competition which 
has been prevalent, but it is not well to rely upon unhealthy 
methods of overcoming the consequences of such competi- 
tion. The worst thing which could happen to the electrical 
industry would be protection, or reliance on trade combina- 


tions which have for their aim in оге form or another the 
abolition of that freedom between buyer and seller, that 
* free market upon which our prosperity has been built and 
maintained. In what directions are we looking as most 
promising for early work but to the transformation of existing 
systems of traction, or to the provision of alternative supplies 
of power? If that work does not come at a time when 
manufacturers complain that prices leave no profit, are we 
to expect it to come when those prices are inflated by pro- 


_ tection or combination? Obviously not. 


The explanation of the keenness of competition must be 
sought for in the fact that manufacturers have prepared for 
work somewhat in advance of its coming. Some have pre- 
pared wisely and in moderation. Others—amongst whom 
we are afraid we must include the British Westinghouse Co. 
—have prepared immoderately when the immediate future 
is considered. Апа the affairs of this particular company 
seem to suggest the further important question of how far 
production on ап abnormally lurge scale is economical, when 
the maintenance of the plant and the organisation in periods 
of depression are taken into account. This depression in the 


past few years is simply due to the fact that money has not 


been available in suffi ient quantity for all the transfor- 
mations or new enterprises which those who are acquainted 
with the advantages and economy of electrioal method: 
know, are ripe for commencement. Capital is required, 
and capital in time will be forthcomiog. Meanwhile there is 
“a time of stress, and to outlive that time of stress will 
require a sound constitution and a careful husbanding of 
resources. Ouly the weak will call fur protect/on, and if 
they ever got it they would be the first to suffer. 


Electrical Trades THE letter which we publish to-day, 
Benevolent Fund. from Mr, Justus Eck, should appeal with 
confidence for the support of all our readers. At present 
the only funds of this nature available for electrical men 
are that of the Institution of Electrical Engineers, and that 
of the British Electrical Friendly Society. The former, we 


believe, is confined to the relief of members of the Institu- 


tion, and is rarely—if ever—drawn upon. The latter, founded 


by the British Electric Traction Co. at the suggestion of Mr. E. 
Garcke, but open to electrical men outside the companies with 


. which he is associated, is in a flourishing condition, and 


has done excellent work. We believe that the fund which 
it is now proposed to establish is not intended in any way 
to rival either of these funds, but rather to supplement them 
and to reach all classes of men employed in, or in connection 


` witb, the electrical industry. Possibly the different funds 


may eventually be amalgamated. We are not acquainted 
with the details of the scheme, but we cordially commend 
the movement to the sympathetic coneideration of out 
readers, 


Electric Railway THE subject of electric traction on 

. Traction. railways is very much to the fore in our 
pages to-day ; we give eome particulars of the single-pbase 
work on the Spindlersfeld Railway, an account of the first 
semi-public trip on the newly equipped electrical section of 
the Metropolitan Railway, and an abstract of an interesting 
paper by Mr. F. W. Carter, in which, on the strength of 
such data as are available, the author discusses the impor- 
tant question whether high speed main line trains will be 
propelled by motor-cars or hauled by locomotives—giviog 
his verdict in favour of the latter, in opposition to generally 
accepted ideas, This question is of a controversial cha- 
racter, and we anticipate that the supporters of the motor- 
car system will not be slow to take up arms in ite defence. 
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THE SPINDLERSFELD SINGLE-PHASE 
ELECTRIC RAILWAY. 


ALTHOUGH every indication points to a more or less universal 
adoption of overhead condactcrs for heavy electric traction 


Fic. 1.—Вгхогю Bracket BixGLE-WIBE SUSPENSION. 


Soindlersfeld 


— 


HH LS 
ЇН 
ИЙНИ AP 
Тр ° 
y 


>, ЖА 
Му» . ж ы — * 


- Ww 
Е — 


ж . 
a 2 Ns E 24e P 
"x E ru E 
"Et UAI f v AM 
т © ^ ч. т T P Co 
+ We 


^ 
B M Lm -— i = | = 


Fi. 2.—815Grm Ввлокет DouBLE-BQS8PENSION WIRE 
` CONSTRUCTION. 


in the near future, the step is more of a reversion to former 
practice than anything new, and this particularly applies to 
the case of the Spindlersfeld line, becanse not only is the use 


of an overhead conductor a revival of early experiments, but 
the very method of suspension adopted is a modified revival 
of the construction employed on the lines between Offenbach 
and Frankfort, and between Vevy and Montreux, in the very 
earlies& days of electric traction. In the case of the two 
lines just mentioned, the current was collected from an over- 
head conductor in the shape of a split copper tube, suspended 
from а longitudinal suspension or bridle wire immediately 
above it. The sliding contact took the form of a shuttle 
sliding along inside the copper pipe, the car to which the 
shuttle was attached pulling the latter along. 

Overhead conductors were originally employed on the 
Baltimore and Ohio tunnel line under the city of Baltimore, 
and were only abandoned in favour of the third rail on 
account of the large current which had to be collected, 
owing to the very limited voltage imposed by the use of 
the direct current system. With very few exceptions 
there are many disadvantages to be urged against the ute of 
a charged conductor situated on or near the ground, and 
in many situations it would be quite impracticable to install 
such a system. Especially is this the case when we have to 
consider the possibility of adopting electric traction on 
some of the subutban steam railways running into London 
or other large cities. The difficulties of laying down and 
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Fig. 9.— DoboBLR- Pon Dovusis-SusPEnsion WIRE 
CONSTRUOTION, 


maintaining a third rail in such situations have led moet 
engincers to the conclusion. that the overhead system is the 
only one which is at all feasible. The question of single 
phase versus direct current traction has already been treated in 
these columns, and we do not intend to re-open the discussion 
at the present moment, but the method of construction used 
at Spindlersfeld is interesting, if for no other reason than 
as evidence that it is quite possible to employ an overhead 
conductor charged at very high pressure, without in the least 
endangering the safety of passengers or those employed upon 
the line. We do not suggest that the Spindlersfeld line 
represents the ideal state of affaire, but the main principle 
is quite sound, and could, with more or less slight modifica- 
tion, be employed with complete satisfaction in this country. 
As already mentioned, the conductors are supported from 
longitudinal suspension wires, either one or two such wires 
being employed for each conductor; both methods are in 
use on this line. Single wires were originally employed, 
D 
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the double bridle wire construction being a more recent 
experiment to obtain greater safety, and also increased 


stability of the conductor. In view of the high pressures 
which are an inherent part of the single-phase system, there 
is much to recommend the use of double suspension, since 
with this method there is practically no chance whatever of 
any charged metal falling to the ground. 

Fig. 1 shows a view of the portion of the line upon which 
single suspension has been installed. The illustration shows 
the line suspended from side bracket arms, but side poles 
and span wires caa be used if 
desired. This also applies to 
the construction employing 
double bridle wires, which is 
illustrated in figs. 2, 8 and 4. 
An examination of fig. 4 in 
conjunction with the follow- 
ing description will explain 

the method employed to sup- 
port the wire freely, and yet 
provide for any breakage 
which may occur in any 
portion of the material. 

The trolley wire or con- 
ductor itself is connected to 
the bridle wires by short 
lengths of wire, the length of 
these being adjusted to give 
what is practically а hori- 
zontal conductor without ap- 
preciable sag. The bridle 
wires аге supported by short 
lengths of rubber chain, from 
& bar which is mounted upon 
two insulators attached to 
the bracket arm by means of suitable clamps. Underneath 
the bridle wire there is ап earthed bar, во that in the event 
of either of the euspeusion wires falling from its support, it 
comes in contact with the earthed bar, and produces a short 
circuit which immediately throws ont the circuit-breaker 
protecting the line. The bar is connected to the metal 
pele, which in turn ia conn: стед metallicaily to the rails. 

As already mention d, the double suspension has the great 
advautage of giving а considerable amount of lateral 


Fig. 5.—MxrHOD or SuPPORTING Wins a? Curves. 


rigidity to the aerial conductor, and it likewise provides a 
very large factor of safety, for, even in the event of the failure 
of one of the suspension wires, the trolley wire would not 
fall to the ground, for both it and the broken wire would be 
held up by the other sound one. A short study of the 
details of the arrangement will show that it is a practical 
impossibility for any charged wire to reach the ground, 
even in the event of a considerable number of wires breaking. 
The trolley wire and the bridle wires are linked together at 
such short intervals that, even if both the latter were to fail 
at the same time—which is a very remote contingency—the 
former wire would be strong enough to prevent a complete 


collapse of the whole structure, though the sag caused by the 


fracture would be sufficient to earth that portion of the line, 
and so render it harmless through the operation of the circuit- 
breaker. 

The method of construction involves u certain complexity 
of wires, which suggests that snowstorms might have to be 
taken into account in designing such a system for this 
country. In the event of a heavy fall of snow, there is no 
doubt that the construction would be somewhat severely 
streseed by the additional weight of the snow which would 


TW 


Fic. 4.—-Юросвію SusPENSION.—TW, Trolley wire; c, Clamp; sw, Suspension wire. 


be liable to collect at the junctions of the various wires. 
Bet, except in eountries where very heavy falls of snow are 
common, there does not seem to be any reason to suppose that 


this difficulty could not be successfully surmounted by 


making the wires sufficiently strong to bear the additional 
weig ht. | | 

At curves а special arrangement, illustrated in fig. 5, is 
used. From this it will be seen that struts are introduced 
between the trolley wire and the bridle wire or wires on the 


Ето. 6.—Мктлг Олав OARR ENG Low Tension WIBES 
OVER TROLLEY LINE. 


inside of the curve. То the lower end of each strut is 
pivoted a short bent lever, of which the lower end is attached 
to the conductor wire, while the other end is etayed by а 
short wire to the suspension wire on the outer side of the 
curve, A construction somewhat similar to this is always 
adopted on tramways wherever the Siemens bow trolley 1$ 
in use. 

Telegraph, telephone and other wires paseing over the 
trolley line, are protected by a wire cage, which completely 
surrounds them, and prevents any possibility of their 
coming in contact with any of the high tension material (see 


fig. 6). 
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The type of section insulator used on ordinary tramways 
would, of course, be quite useless for such a line as this, and 
insulators speciully constructed to deal with the high 
pressures bave to beemployed. A continuous running surface 
for the bow is provided by a porcelain connecting piece, 
and any arc which may be formed is blown ont by '* horns ” 
similar to those commonly employed in horn lightning 
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Fic. 7.— SECTION INSULATOR IN POSITION. 


arresters. These section insulators are provided with two 
switches, by which the line can be connected through, if 
desired, the switches being operated from below by means of 
an insulated cord. The arc formed on breaking the circuit 
is blown out by the horns mentioned above. Figs. 7 and 8 


FIG. 8.—View oy Вестон INSULATOB, FROM BELOW. 


show the general construction of the insulator and switches, 

and the method of feeding the line, which does not differ 

materially from that employed on most tramway systems. 
(To be concluded.) 


THE CONICAL WIND MOTOR. 
By DR. ALFRED GRADENWITZ. 


THE Danish Government has for a number of years paid 
much attention to the problem of atilising the power of wind, 


and Prof. La Cour has been entrusted with the conduct 


of systematic experiments in that direction in an experimental 


mill built expressly for the purpose, in the neighbourhood of 
the town of Askov.. Now, some years ago, Mr. Sörensen, а 
mill engineer, submitted to the Danish professor a wooden 
wind motor of his own construction, which had shown quite 
a surprising performance, as, four of the 10 sails of the motor 
having been broken by a storm, the mill, far from being 
damaged, worked more satisfactorily than before. This 
fact showed that the ancient principle, according to which the 
amount of power gained would be the higher the greater the 
surface, was false, and further experimenta by Prof. La Cour 
go to bear out this conclusion. 

Mr. Sorensen, with the aid of the experience thus gained 
improved his motor, and eventually supplied the experimental 
mill with some wind motor models of a conical shape, having 
six wings with their points bent forward, the surface area, 
inclination of wing points and inclination of the wheel shaft 
being determined according to certain principles. Two types 
were subsequently tested jointly with eight otber wind 
motors of all the current patterns, including motors with 
wings both narrow and broad, hollow and level, more or less 
numerous, and of varying inclination, but all of which had 


. the same diameter as the conical wind motora. The results 


of some of these comparative tests are shown below, and the 
shapes of some of the motors are also indicated :— 


Fic. 1. Fic. 2. Fic. 8. Fie. 4. 
Вогепвеп'в Conical 


Ventotrat. Wind- rose. old motor. wind motor. 
Ares, d. em. 7,440 ... 2,976... 1116 .. 1,188 
Ou put, kgm. sec. 159. 177 .. 181 . 2°34 
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Fig. 5.— WATERWOBRKS WITH 15-H.P. ContoaL WiND MOTOR. 


It i8 hence inferred that conical wind motors will give ап 
output nearly 50 per cent. higher than a ventotrat, which 
is seven times greater, 333 per cent. bigher than a wind- 
rose of 2:8 times greater surface, and 29 per cent. higher 
than the original Sórensen motor, which was only 7 per 
cent. smaller. 

This extraordinary power of conical wind motors may thus 
be accounted for :—The main force of the wind will be applied 
to the paddle-shaped extremities, the parts most effective in 
producing torque ; while, oa the other hand, the wind will 
be allowed to pass between the wings, thus carrying along 
the air behind the lutter and reducing the back presaure. 

That the wind acta on a perforated surface with a power 
much greater than in the case of an equal surface closed 
throughout, is borne out by the following experiment :— 
Two plank fences of the same thickness and height, one of 
which had intervals between the planks, while the other was 
compact, were submitted to the action of the wind, when 
the open fence was thrown down, though the compact fence 
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obviously opposed the greater surface to the wind. А 
further fact known in this connection is that perforated 
sails will work more satisfactorily than those free from 
any holes, and this has been utilised in а recent Italiau 
invention. 
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Fia. 6.—Conican Winp Motor, with Wimas CLOSED. 


A further feature of conical motors is their safety against 
storms. Conical forms are mechanically strong, and the 
conical shape allows of a far more efficient construction, 
mechanically ;{moreover, the:area exposed to sudden blasts 


Fic. 7.--ConicaL Winp Мотов, with WmMes Open. 


is quite inimaterial in the case of conical wind motors. In 
the stale of 1est, the motor is left with the sections wholly 
opened, as in fig. 7. 

Another feature, s.e., the automatic regulation of the 
motor, will prove of the highest importance, This regula- 
tion is effected by the swivelling boards of the wings being 


opened by their centrifugal force, when the speed of rotation 
exceeds a prearranged amount, thus allowing the surplus 
wind to pass through. As soon as the wind slackens down, 
the motor rotates at a slower rate, the centrifugal force of 
the boards will no longer keep them open, and а counter- 
weight draws them together automatically. The regulation 
according to the direction of the wind, $.e., the steering of 
the motor, also takes place automatically. In smaller types 
(up to 6 H.P.) this is done wholly by means of a weather 
flag, which, being thrown by the wind into its direction, will 
at any time turn the motor towards the wind. For the 
larger types of motor a wind-rose is used instead, adjusting 
the wing wheel to the wind by means of worm gearing. 
Motors intermediate between 6 and 15 Н.Р. may be fitted 
either with a flag or with a wind-rcse. 

Apart from the above steering flag, which is made of 
Sul Ње. conical wird motor consists wholly of iron aud 
steel, even the wind-rose being made of iron. 

Conical wind motors are in mauy cases used in the place of 
& steam engine. Pumps, wcod and iron-working shops, 
and agricultural and milling plants may be operated 
by these wind motors, which do not require any apprecisble 
amount of supervision ; they may also be used for generating 
electricity. For the latter purpose, the firm of Theodor 
Reuter & Schumann, of Kiel, Germany, who are the manu- 
facturers of the motors, have designed a very simple 
apparatus for regulating the speed of the gearing driven 
from the wind motor with absolute accuracy, as required by 
a dynamo. Another device enables & wind motor ahd a 
steam engine to work jointly on the same transmission, when 
the wind motor serves to relieve the steam engine, thus 
Securing а considerable saving of coal. In the event of the 
intensity of the wind decreasing so that the wind motor 
cannot keep up to the speed of the steam engine, another 
device will throw it out automatically during the time of 
low wiud intensity; the steam engine never has to turn 
the wind motor round. | 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


The Cult of the Marine Engineer. 


I am not an engineer myself, but ав I have always taken 
a great deal of interest in every branch of engineering, it 
may not be considered out of place if I refer to the rather 
acrimonious letters which have appeared in recent issues of 
the ELECTRICAL Review оп the above subject. These 
letters are important in that, they show plainly that the men 
who have risen in the electrical engineering profession, 
without any technical training, appear to have a dislike for 
those who have had this training. Now, I desire to say that 
I think it most regrettable that men should be so envious 
and spiteful as to write sneering letters about one another's 
upbringing and education ; and from one side to hear sneers 
about technical education and the colleges where it 13 
taught. E 

Is it not the opinion of every intelligent man, that it 18 
for the want of technical education that we are not able to 
compete with certain other countries in many new crafts and 
industries? This technical education cannot be acquired in 
the workshops, and a good mechanical training can only be 
acquired in the workshops of busy engineering firms, where 
the electrical engineering pupil should be at work for at 
least two years after he has completed his three уез 
technical course. But have not parents very great trouble ш 
getting their sons into firms where a good mechanical 
training can be had, and is it not well known that the firms 
who want the highest fees are generally those who have the 
least work on hand? It therefore stands to sense thal, 
under present conditions, it is impossible for more than à 
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small number of students to get the complete electrical 
таз mechanical training that ап electrical engineer should 
ave. 

This state of affairs is highly unsatisfactory for the young 
fellows who wish to have the opportunity given them of 
qualifying themselves in a thoroughly efficient manner for 
the profession of electrical engineering ; and it may be said 
that civil and mechanical engineering students are not much 
better off, as none of the colleges or institutions at which they 
study are able to send them ont fully trained. Could not this 
complete mechanical, electrical and civil engineering training 
be given at King’s College and a few-other places in the 
country, if the fanda were found to provide the laboratories 
and workshops of these places with all the necessary 
machinery, contrivances, &c., that would be required to 
prodace the finished article, on а miniature scale or other- 
wise, from the metal as it is dag out of the earth in its 
natural state? І believe they could, and that the students 
fees and endowments would cover all expenses. This is a 
question of deep concern to the nation, as the engineering 
trade in every branch takes first place. 

No one will dispute that marine engineers are quite as 
good as electrical engineers for Jooking after the running of 
engines, economising fuel, &c., but the marine man should 
not forget that the properly-trained electrical engineer has 
to be skilled in mechanical engineering as well as in elec- 
trical work. J, therefore, consider that all employers, 
borough and urban councils included, incur risk and liability 
in employing men as charge engineers of generating stations 
who are not properly qualified electrical engineers, that is, if 
account is to be taken of the deaths from accidents and 
shock which are constantly occurring owing to the want of 
skilled superintendence at works and other places where 
electrical work is being carried on. 

It is well known that the friends of managing engineers 
are worked in as charge or shift engineers after they have 
been employed as switchboard attendants or improvers for a 
short time, so if this kind of jobbery is to be continued, and 
to be allowed to pass unnoticed by the Institution of Elec- 
trical Engineers, what will be the use of parents giving their 
sons an expensive technical, electrical and mechanical train- 
ing, for posts that are given to men whose only training has 
been a year or во on the switchboard, or six or nive months 
at the job of what is called improver. In time, of course, 
these men learn electrical engineering from the trained men, 
апа from the excellent opportunities that are placed in their 
way for the study of plant and appliances ; but is it not 
iniquitous and dishonest of the managing borongh engineers 
who employ this class of man on pay, while at the same 
time, and in the same works, there are pupils who are paying 
heavy fees and getting no pay, but on the contrary, as 
often as not have a most unhappy time of it? These are the 
ваше engineers who are a terror to contractors unless bribes 
or presents are frequently forthcoming. 

It is a good thing for England that the majority of 
Englishmen are above these contemptible practices. The 
Institution of Electrical Engineers does not seem to do much 
in the way of upholding the profession, and being a member 
of the Institution of any grade cannot be considered a 
guarantee of a man’s qualifications. 

In my letter on the subject of * Engineering as a Pro- 
fession,” which appeared in the ELEcTRICAL Review of the 
14th ult, I suggested that some qualifying standard 
should be instituted, or some system by which qualifying 
certificates could be given to men who can show that they 
have had an efficient educational and electrical training to 
admit of their styling themselves as electrical engineers, and 
to the right of writing Е.Е. after their names. But to pre- 
vent some of the abuses I have referred to, the I. E. E. should 


make some effort to impress on borough councils and other 


employers that on employing a new man they should insist 
on having employers’ testimonials and not managers’ ; and 
these certificates should contain accurate information of 
what а man's training has been, and the actual work he has 
been employed at for three or more years back. 

As I have been writing it has come into my mind that we 
do not seem to be pulling together as a nation and one 
people; and that we are not nearly so friendly and sociable 
towards each other as we might be. Of course, every person 
bas a right to choose his or her own personal and visiting 


friends, but people might be nice towards each other when 
they meet outside. The point is, that while this sort of feeling 
lasts the general welfare of the nation must suffer. There 
is no good got by being jealous and envious of each other. 
We cannot all be master-men, but we can be good citizens. 

There is no reason why we should continu» to lose ground 
and be beaten by other nations, but to keep ahead we must 
put more energy and will power into our daily life and 
work, by making up our minds to ovircome all the 
difficulties which may fall in our way. Нага drinking 
has dragged us down more than anything, as drink 
stupefies and takes all energy for work out of a man. 
Through drink the manhood of the country has been 
degenerating into sloth and laziness, the workman wanting 
to do ав little as possible for his pay, which is higher in 
these times than it ever was before. This sort of behaviour 
is before our eyes every day, but it is not the style of 
Britishers of days gone by, who were men enough to put in 
a good day’s work altbough their wages were less. Many 
contractors are driven into bankruptcy by their workmen, for 
the reason that the workmen take a fortnight to do work 
which ought easily to be done in a week. 

Do not let us forget that all trades and professions are 
dependent on each other, and the people, all of us, on trade 
and work for our daily bread. Trade and the exploits of 
our sailors and soldiers have made England what it is, and 
unless we keep our trade, our glory and power will fade 
away. I cannot help feeling disgusted at times when I 
meet the snob, and hear him, in his ignorance and conceit, 
run down trades-people. I feel sorry to see that so many 
people still remain blind to the fact that our trade is going 
fast, owing chiefly, I believe, to the heavy handicap that we 
are placed under as compared with other nations. It 
seems out of all reason that we should have to put up 
with this any longer. We only want fair fighting. 


December 7th, 1904. 


— 


I have read with much interest the correspondence at 
present going on in the columns of your paper. With 
reference to that which appeared in last week's issue, I 
should like to ask one question. Where is the station to which 
the correspondent who signs himself *No Name," refers? 
'The staff there must be a truly remarkable one. _ 

]n the writer's opinion, the majority of central stations 
(including bis own of over 3,000 Kw. capacity) are run by 
men with no mechanical training at all, leb alone men who 
have served an apprenticeship. 

The term “ shift engiueer” is a most adapt: ble and elastic 
опе, and is liable to wrong construction, aid I am more 
likely to agree with * Equity" where he ғау the men who 
call themselves electricians mostly begin life by sweeping 
floors. Another point, turn over the Central Station 
Directory and see how many borough elect іса! engineers 
have served an apprenticeship, or had a meche uical training. 
Not 1 in 10! If any profit is to be made by an electrical 
undertaking, where does the scope lay? Nov . the switch- 
board, but in the engine room and boiler hou e. 

The writer holds that a works staff shou'd е made up 
similar to the following :—A works supe iatendent, who 
should be a trained mechanical and electrical engineer, to have 
entire control of the station; engineers-in-charge, not 
switchboard ornaments, but men who know how and who are 
not afraid of using a spanner, &c , with switchboard attend- 
ants or improvers (who have also had a practical training), to 
take charge of the switchboard and workshop as time goes on. 

The present state of affairs is very unsatisfactory. 
Trained men will not work along with the Finsbury article 
in the white shirt. I hope this question may be thoroughly 
thrashed out. Hoping you will find space to publish this. 
| Voltboy. 


Telephone Trunk Apparatns. 


There is an instrument in use for indicating the three 
minutes’ conversation allowed for telephone trunk messages, 
and giving an alarm at the expiry of the time. Perhaps 
some of your readers may be able to Jet me know who is the 
maker of this instrument. 
MEMO SS ' Inquirer, 
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The Inspection of a High-speed Engine after Overhauling. 


May I be permitted to make a few remarks with regard 
to some of the points in the article which appeared 

In no works should one man have an opportunity of 
trying to lay the blame on another man. If the engineer in 
authority cannot in bis own mind discriminate to whose 
fault, if anyone’s, a breakdown is dae, it is not his space to 
listen to tales from one man about another. | 

An engine, undoubtedly, should be put together under 
proper supervision, and not have to be gone over twice to 
see if everything is in order, and if wrong, pulled down 
again. For any doubt as to correct valve setting, indicator 
cards taken with the engine running slowly on atmosphere 
and a light spring will show all that is required, and it is 
not necessary to take them at full speed. 

The manufacturer sends the engine out to do ite best at 
all loads, and, as а rule, more especially top load. If the 
engine is not to be fully loaded, or may possibly be, called 
. upon for sn overload, it may be necessary to depart from 
the original valve setting, 80 that to keep to the original 
setting is not always best. | 

Ап engineer who, having thoroughly examined an engine 
after erection before the cylinder covers are on, finds he 
cannot bar the engine round because the piston hite the top 
or bottom of the cylinder, should bold no responsible place 
in a power house. If the cylinders and valve cheste are 
well lubricated during erection, it is not only wasteful to run 
a stream of oil up the sight feed, but undesirable in the 
case of a condensing engine when the water is returned to 
the boilers, 

To run an engine for six hours unloaded is a waste of good 
coal, and sufficient information can be gathered in half an 
hour's гап as to bearings being likely to warm up. 

When an engine is in regular use, adequate inspection 
should take place at regular intervale, and the engineer 
responsible should not wait until something goes wrong 
before the inspection; the driver should make an inspec- 
tion of every get-at-able part of the engine every time before 
starting up, both for adjustment of parts and lubrication. 
The neglect of this latter rule bas undoubtedly been the 
cause of a good many mishaps to engines in central stations. 
It is not every undertaking that can afford, after a thorough 
overhaul of an engine to, after a few days’ run, take it all 
to pieces again to see if it is still in order, nor should it be 
necessary; and although one cannot be too careful in all 
these mattcr:', it must not be forgotten that power stations 
must be гоо ! > pay, and engineers must not beled away from 
the real pcin: at issue, namely, E s. d., and economies, where 
possible, mus* be observed ; if they are not, it is little wonder 
that high-F eed engines have obtained an unfortunate bad 
name in som : quarters in regard to cost of repairs.” 


8. 


MeMillan Memorial Fund. 


I have n. п pleasure in announcing that, in consequence 
of the vigor ns appeal by Mr. W. Н. Patchell after the 
annual dinne., the subscriptions received towards the above 
fund have now brought it up to the full amount of £2,000 
which it was always hoped by the Committee to realise. 
The Committee have reason to congratulate themselves on 
the generous response of the members on behalf of their late 
secretary. 

©. C. Lloyd, 
Seeretary, Institution of Electrical Engineers, 

92, Victoria Street, S.W., 

December 13th, 1904. 


Nernst Lamps.“ 


In reply to R. A. P." and“ Nehpets's letters in your 
last issue, we have pleasure in making the following chal- 
lenge :—We are prepared to replace carbon-filament lamps 
by Nernst lamps giving the same light, and to demonstrate, 
after three months’ working, a total saving of from 35 to 50 
per cent., taking current, all renewals, &c., into full account. 
Ог we are prepared to show that wecan give double the 
light obtained with ordinary incandescent lamps and demon- 
strate а saving (again taking all renewals into account) of 
20 to 25 per cent, 


In order to prove our claim we are prepared to install 50 to 
100 lamps anywhere in or near London, and to attend to the 
lamps for three months. we to bear all expenses should we not 
prove a saving, and“ R. A. P." or “ Nehpets.“ or any other 
electric contractor who would like to take up the challenge, 
to pay all expenses should our claim. be substantiated. 
Candle-power and consumption tests to be made at loser's 
expense · by a recognised independent expert, the first test to 
be made before Nernst lamps are installed, the second a 
month later, and the third at the end of the time. 

We.are not prepared to arrange the above test on -100- 
volt circuits, but only on 200 volts, or anything above 200. 


Patentees of Nernst Lamps, 
A. Е. G. English Manufacturing Co., Ltd. 


4, New Compton Street, Charing Cross Road, 
December 9th, 1904. 


Your correspondents те Nernst lamps are quite beside the 
mark. The secret of succes-ful burning of any type lies 
in a constant voltage, and to over-run the filament is to 
court disaster. If contractors would ignore the reputed volt- 
age of their customers’ circuits and ascertain for them- 
selves in each individual case the maximum pressure reached, 
they would learn some surprising facts, and would know 
what voltage burner to use to get good resulte, Incan- 
descent lamp manufacturers have known this for years, and 
have made lamps accordingly, with the result that oom- 
paratively few incandescenta would give their stated candle- 
power if put on their nominal voltage. The same result 
would be achieved if the makers of the Nernst lamp were to 
under-mark their burners for the English market. Pro- 
perly used, the Nernst lamp gives excellent resulte. 

S. W. W. 


A Benevolent Fund for the Electrical Industry. 


It having been pointed out in many quarters that the 
electrical industry, although very wide reaching and giving 
employment and occupation to many thousands of indi- 
viduals in all grades of life, has in connection with it, no 
means of supporting any of those unfortunate members 
who fall into temporary or permanent need, an influential 
Committee of gentlemen actively connected with various 
branches of electrica] work has been constituted, to organise 
а Benevolent Fund for the industry. 

This Committee has authorised me to announce to you 
that insufficient time has elapsed to prepare a full scheme of 
operation, but, as we are approaching the Christmas season, 
when doubtless many connected both directly aud indirectly 
with the industry are giving gifts in kind and cash, to ask 
you to make a preliminary notice ia your esteemed journal, 
80 that they may earmark or retain some, important per- 
centage of these gifts for the Fund. 

Ав soon as a sufficient sum is available, this Fand will 
be used for the purpose of providing pensions and 
donations for deserving cases in the electrical industry, voted 
for by the subscribers. 

Further details will shortly be announced, but in the 
interval the organisation is being rapidly proceeded with. 

| Justus Eck. 
10, Priory Road, Bedford Park, W., 
December 10th, 1904. 


[The Fund to which our correspondent refers i8 one 
which should appeal to the goodwill of ail our readers, We 
refer to it in our leading columns to-day.—Ens. E. R.] 


Working of Battery. 

Referring to в letter in your issue of the 9th inst. under 
this heading, we beg to state that if your correspondent 
“Batteries will kindly communicate with us, we shall be 
very pleased to give him all the information he requires regard- 
ing the management of Chloride cells. ä 

The Chloride Electrical Storage, Co., Lid. 
E. O. McKinnon, Engines. i 


Clifton Junction, December 13th, 1904. 


— ...... 
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Re The British Electric Calibrated Fuse Co., Ltd. 


You have inserted a notice in your paper that I have been 
appointed Receiver for the debenture holder of the above 
company, and the effect has been an impression that the 
works are closed. Will you please, in order to countersct 
this impression, insert a further notice that the works are 
being carried on as usual, and orders promptly attended to. 


George E. Teale, 
| Receiver Manager. 
14, Golden Lane, E.C. 
December 12th, 1904. 


[INFORMATION WANTED.—A correspondent asks for the 
name and address of the makers or suppliers of a recently 
introduced spring shade made in cotton or silk, with a clip 
at the top to clip on to the lower part of an ordinary lamp- 
holder. When the spring was compressed, the clip and 
the whole shade opened out во that the shade would go over 
a 16-c.P. lamp, and when the spring was released, the shade 
clipped firmly on to the lampholder, and the joint in the 
shade overlapped во that it did not show.” We believe that 
these shades are sold by several of the usual suppliers of 
electric light fittings.—Eps. E. R.] 


ELECTRIC TRACTION ON THE METRO- 
POLITAN RAILWAY. 


On Tuesday last, at the invitation of the chairman and 
directors of the Metropolitan Railway Co., we took part in 
the first public run from Baker Street to Uxbridge апа back 
in one of the company's new electric trains. 

Previously to the trip, the Company entertained the 
visitors to luncheon at the Hotel Great Central, Sir Charles 


McLaren, chairman of tbe company, presiding. "There was 


a large attendance of railway engineers, including repre- 


sentatives of most of the principal English railways, and 


many distinguished scientific and professional gentlemen, 
members of the London and provincial Press, &c. After 
the lunobeon the chairman briefly stated that the run about 
to take place was really the inauguration of electric traction 
on the compauy's railway system; electric trains would 
gradually be interpolated between the ordinary steam trains, 
and by January let they hoped to have the full electric ser- 
vice in operation between Baker Street and Uxbridge. The 
introduction of electric traction upon the Inner Circle must 
be carried out in collaboration with the Metropolitan Dis- 
trict Railway Co., but would not be long delayed. Their 
tunnels, which had been built to suit the Great Western 
broad gauge trains, were the largest in London, and he 
hoped that when they had been cleaned and whitewashed, they 
would be found thoroughly satisfactory tothe travelling public. 
The possibilities of London traffic were enormous, provided 
that every attention was given to the comfort of the pas- 
sengers. They had been obliged by the pressure of public 
opipion (and the Board of Trade) to adopt electric 
traction, and he trusted that this, together with the new 
carriages, of only two clasees, and greatly reduced fares, 
would immensely inorease the traffic, and enable the com- 
pany to pay dividends on the large expenditure entailed. 

Tbe company then embarked on the electric train, and 
ran out to Uxbridge, the trip occupying 35 minutes, without 
stops; the return journey took about as long, a speed of 
30 miles per hour being at times exceeded. The round trip 
was accomplished with perfect success, the smooth running 
of the train being especially noticeable. 

Power was supplied from the Neasden generating station 
of the company, where two turbo-alternators of 5,000 H. p. 
each are already running; two more are being installed by 
the contractors, the British Westinghouse Electric and 
Manufacturing Co, Ltd. Тһе rolling-stock was much 
admired, the cars, which are, as usual, of the corridor type, 
being tastefully and comfortably finished, with neatness and 
simplicity as the ruling features. All the new trains will be 
of this type, consisting of four trailers, with a motor-car at 


each end. | 
Special precautions have been taken in the construction 


of Ње rolling stock to provide the maximum Safety from 
fire; all the stock is of British make throughout, having 
been built by the Metropolitan Amalgamated Railway Car- 
riage and Wagon Co., Ltd., of British material. The motor- 
cars each carry four motors of 150 Н.Р. rating. The elec- 
trical equipment was supplied by the British Westinghouse 
Co., with their latest type of electro-pneumatic train control. 
The power is brought to the trains by third and fourth rails, 
both insulated, at 550 to 600 volts; these have been laid 
entirely by the Railway Co., without in any way interfering 
with the traffic. 

The work bas been carried out under the direction of the 
general manager, Mr. A. C. Ellis, with the assistance cf Mr. 
Thomas Parker, consulting electrical engineer to the com- 
pany, and Mr. C. Jones, chief electrical engineer. Mr. 
E. P. Seaton, the company's engineer, bas had charge of the 
line works, and Mr. А. Ingram, the carriage and wagon 
superintendent, has supervised the construction of the rolling 
stock. i 

The very substantial progress which has been made 
will be good news to those who use the Metropolitan 
Co.s lines, and the immense improvement in the 
conditions of travel will undoubtedly attract a 
greatly increased volume of traffic, for which the 
company is determined to provide every facility and en- 
couragement. The shallowness of the tunnels, obviating the 
delay and expense inseparable from the use of lifts, is a 
very important and valuable feature of the older underground 
railways, and when with this are combined the advantages 
of cleanliness, good ventilation, and bigh frequency of ser- 
vice, these lines, which, it must be remembered, were the 
first of their kind in the world, and were constructed at 
immense cost in the face of very great difficulties, will be 
restored to their original position as the most convenient and 
indispensable railways in existence. We cordially congratu- 
late the Metropolitan Railway Co. on the near approach of 
the new ега of prosperity which, we hope and believe, is 
about to open for them. 


| LEGAL. 


HARROP v. RAMS8DEN. 


AT the Leeds Assizes, оп December 7th, 1904, Mr. Justioe Darling 
heard this case, which involved а question of considerable interest 
to electricians. Mr. Bavistow appeared for the pleintiff; Mr. 
Oompston for the defendant. 

The action was brought by Parker Harrop, of Dewsbury, а 
psinter, against his employer, Ned Ramsden, a journeyman painter, 
for damages for injuries sustained by the plaintiff in his employ- 
ment. It appeared that on June 24th, 1903, the plaintiff was 
painting an electric tramway standard in the Dewsbury district. 
While so engaged his hand came into contact with the live wire, 
with the resalt that the plaintiff fell to the ground. Both his arms 
were broken as a result of the fall. He had been entirely in- 
capacitated from work by his injuries. The defendant in his 
defence denied that he was guilty of hegligence, and alleged that 
tbe plaintiff bad been guilty of contributory negligence. 

The PrAiwTIFF gave evidence on bis own behalf. He said that 
he had not been warned of the danger. He also called witnesses 
who stated that the use of india-rubber gloves would have obviated 
any risk. It was also proved that the use of an insulated derrick 
would have been sufficient protection. 

The Dz»FENDANT, in the course of his evidence, said that he had 


himself painted about а thousand standards, and had never had an 


accident of this kind. He always warned bis men not to touch the 
live wire. The use of a derrick would be impossible, as it would 
be knocked down by the trams. With regard to tbe use of india- 
rubber gloves, he had never used them, or considered their use 
essential. f | 
Mr. Justice DARLING, in summing up, said that if a master told 
а workman to do a dangerous thing he ought to provide him with 
the means of doing that thing without unnecessary danger. Two 
things were suggested: (1) That the defendant should have 
supplied an insulated derrick for the plaintiff's use. This conten- 
tion was not d, because it was shown that a derrick could 
not have been used while the trams were running; (2) That he 
should have supplied him with india-rubber gloves. As to this, it 
was true that if india-rubber gloves had been used, there would 
bave been no accident, but 1$ was for the jury to say whether а man 
in the defendant's position ought to have koown that india-rabber 
gloves were necessary. Upon this point the only evidence was thas 
of the defendant, who bad said that he did not know they were 
necessary. It was true that evidence had been called to show that 
india-rabber gloves were often used by electricians; but that was 
not the point. The jury would have to consider the question with 
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reference to a man in the position of the defendant. Did he take 
“proper” precauti m? The President of the Royal Society might 
say that such precautions were proper, but that did not decide the 
point. His Lordship left the following questions to the jury: — 

1. Did tbe injury to the plaintiff occur by reason of want of 
proper cara on the part of the plaintiff himself ? 

2. Did the defendant supply the plaintiff with appliances proper 
to be used ? : 

3. Did the defendant know that it was dangerous to do tbis work 
without gloves on ? 

4. Was the plaintiff guilty of contributory negligence? 

5. Damages. ) 

The jury found that the defendant hai been guilty of negligence, 
and that the plaintiff hai been guilty of contributory negligence. 
They assessed the damages at £75 Upon thse findings, his Lord- 
ship enterci jadgement for the defendant. 


Buaock v. Dick, Keer & Oo., Lr 


AT Exeter Cou ity Court, before his Honour Judge Lush Wilson, 
K. O., an action was brougbt by plaintiff, a labourer, against 
defendants, elestric tramway contractors, to recover damages under 
the Workmen's Compensation Act. The p'aintif claimed 11s. 61. 
per week, bsiog half wages during incapacity caused bv an ac ‘ident 
while he was in tte employment of the 
company. 

Mr. E. A. Duns, for the p'aintiff, said 

that on August 17tb, Black was engaged at 
the Lordon and South-Western Railway 
gods yard at Queen Street Station, in un- 
Joadivg a truck of tramway rails, one of 
which fell, fracturing the man’s right arm. 
He was treated at the hospital, of which 
he had been an out-patient du-ing the past 
three months. His wages at the t:me of 
the accident were 23. а week, and be was 
still incapacitated. The facta were admitted, 
and bis Honour had to decide whether 
the plaintiff was engaged in, on, er about 
ergincering works within the meaning of 
the Act.  A'ter a good deal of legal 
argument, His Honour remarked that 
the Act was so puzzling that it was 
difficult to decide what was meant 
by it. 

Mr. К. P. MackriNTOSH, local egent for 
the contractors, said the practice was to 
take the rails from Qaeen Street Station 
to side дерд s. As far as they could they 
carted them from the railway to the track, 
but this could not be done to any extent, 
and the contractors were obliged to take 
the rails to side streets, or they would be 
subject to demurrage from the railway 
company. 

Mr. Dunn said his contention was that 
Black was at the time of the accident 
engaged in or about the engineering works, 
which included the construction of the 
tramways. 

Mr. Нлввів submitted that there must 
be actual physical contiguity between the 
place where the accident occurred and the 
worke of construction. The pbysical area 
in thie cace was St. Divid’s Station, where 
the tramway was being la‘d at the time of 
the accident. That was the only locus in 
quo entitled to be regarded as the engineer- 
zug works 

His Honour reserved judgement. | 
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SOUTH LONDON 
TELEGRAPH TRAINING 
COLLEGE, 


WE recently paid a visit to this College at 
Raleigh Hali, and 3 and 5, Saltoun Road, 
Brixton, where for the past 12 years the 
training of postal telegraph operators has been carrie 1 on, with ve-y 
successful resulte. The Colleze is now under the control of Mr. 
W. Lynd, the principal, whose experience in telegraph work goes 
bick to the days of tho pioneer companies, and includes wireless 
telegraphy at the nearer end of the calendar. Mr. Lynd is arsisted 
in bis work by specialists:— Messrs. A. J. Townsend, superintendent 
of the cable department; J. F. Weed, instructor in postal tele- 
graphs; and M. ОБП, instructor ia wireless telegraphy— who 
have gained their practical experience in the service of the Commercial 
and Eastern Telegraph Cable C »mpanies, the London Central Tele- 
graph Office, and L'oyd's Wireless Telegraph Division respectively. 
The College achieved success from the firat, and has from tims to 
time been extended. А cable section was added to train operators 
for foreign appointments, and was equipped with the latest type of 


Muirhead siphon recorders; these are arranged to give signals of 
gradually increasing difficulty, under skilled supervision, until the 
probationers are able to read with- facility messages ‘sent over the 
actual cables, loag ‘orJshort, as soon as they enter the service ofithe 
com panies.! 

One of the accompanying illustrations shows the main operating 
room, the farther portjon of which is devoted to several siphon 
recorders and transmitters, as well as “spot-chasing” with the 
mirror receiving instrument. The foreground of the figure is 
occupied by instruments of the postal telegraph typa, which, it wll 
be seen, are arranged as in a large office, во that the students be- 
come familiar with their work under realistic conditions. They are, 
in fact, put through the actual routine, messages being exchanged 
b- tween the operators in this and a distant room with all the for- 
malities of dating, noting the hour of dispatch and receipt, &c., 
in due form; they are even taught to trausmit sporting news, 
betting odds, &:., of which, unfortunately, so large a proportion of 
the postal telezraphic work consists. The extended experience of 
the instructors in actual office work, in busy cable stations and tele- 
graph offices, ensures the reliability of the tuition. 

The most recent addition to the equipment is an outfit of Maroni 
wireles: telegraph apparatus, with which studente are taught to fit ap, 
adjust and put ia order the whole of the apparatus, besides working 
it under various conditions. 

Oar other illustration shows а corner of the Wireless” room, 


Matin Invanp AND BSuBMABINE Oregpratinag Room. 


with a Marconi coherer ia the foreground on the left hand. O-ving 
to the multitudinous interruptions of electric citcui's, and the con- 
sequent chaos of electric waves emanating from the adjacent 
operating rooms, some difficulties were at first experienced in the 
working of the apparatus; but these have now been overcome, an 

excel'ent results are being obtained. Мапу of the old students of 
the college are now engaged as Marconi operators on Atlantic liners, 


and other old studente are to be found in telegraph stations all over. 


the world. 

The opersting rooms provide for the accommodation of 200 
students at once, and, in addition, there is a commercial division 
for instruction in shortband and typewriting. Power for charging 
the storage batteries used for supplying eurrent to the varions ro 
js obtained fron а dynamo driven by a gas engine. 
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Mr. Lynd, who entered the service of the old Electric and Inter- 
national Telegraph Oo. at the mature age of 14, is, of course, fami- 
liar with all the systems of telegraphy in practical use, and has had 
а large experience in teaching at other colleges as well as in South 
London ; hisenthusiasm and energy, in which bis staff vie with him, 
augur well for the future prosperity of this interesting institution. 


THE NEW GUTTA-PERCHA. 


For many years past numerous attempts have been made to find 
an artificial substitute for gutta-percha, which, whilst possessing 
the essential qualities of that material, shall be procurable at a 
low cost; it is a plain fact that these attempts have not resulted 
in success. If it were worth while many years ago to try hard for 
such a substitute, when the price of gutta-percha was low, it must 
be much more во at the present time when the price has reached a 
very high value,and when the natural article iteelf is becoming 
comparatively scarce, or, at least, is by no means so plentiful as it 
used to be in the past. 

Although for some electrical purpores the use of gutta-percha has 
greatly fallen off, it might almost be said hes practically ceased 
(we refer to undergound wires, which are now almost wholly of the 
paper-insulated type), yet in the case of submarine cables there 
appears no likelihood that the present system of insulating is likely 
to be superseded, and therefore the advantages of a cheap and 
reliable substitute for natural gutta-percha are very considerable, 
and offer a great chance of being of sound commercial value. The 
material known as New Gutta- Percha, which bas recently been 
exploited in an unobtrusive manner, and to which we have on 
several occasions made reference, seems likely to prove & genuine 
success, as it appears to possess the elements of durability, good 
electrical propertíss, and cheapness. 

The material consists of а mixture of pure india-rubber and a sort 
of wax, the melting-point of which is approximately that of rubber, 
во that а separation of the component parts does not take place with 
а rise in temperature. 

The electrical properties of the new gutta-percha, or Gutta 
Gentasch (so called from the name of the inventor, Mr. Adolf 
Gentz:cb, of Vienna), are similar to those of the natural gutta- 
percha; mechanically, however, the artificial gutta-percha is 
superior to the natural gutta-percha, in so far as the artificial 
material can stand a temperature of 60° C. (140° F.) without 
becoming soft. 

In 1902 an order was placed by the Imperial German Government 
with Messrs. Felten & Guilleaume for а four-core sea cable 877 kilo- 
metres in length, and this was laid in the same year between the main- 
land and the Island of Föhr. Each core consists of seven strands of 
copper wire 0°6 millimetre in diameter, which are covered with 
“ Gutta Gentasch" toa diameter of 6 millimetres. The four cores 
are spirally laid up, and wound round with tanned jute yarn, and 
then protected by an armouring consisting of 14 iron wires of 
circular section and 5:3 millimetres diameter, served with a double 
covering of compound. The finished diameter of the cable is about 
36 millimetres, and the weight about 3,500 kilogrammes per kilo- 
metre. Hach core had to fulfil the following conditions: Conductor 
resistance, 96 ohms per kilometre at 15° C.; maximum insulation 
resistance, 500 megohms per kilometre; maximum value of capacity, 
015 microfarad per kilometre. Since the laying of this cable, 
a number of short cables have been successfully laid, and con- 
tinue in use. 

The cost of these cables was, on the average, 35 per cent. less than 
that of ordinary gutta-percha cables of the same size. The German 
Government has thus made a saving of 20,000 marks in the 244 
kilometres of “Gutta Gentzsch cables already laid. In every case 
the cables, when taken over, gave better electrical results than were 
specified in the contract. 

In laying the cables, the method of making a joint was somewhat 
modified as compared with that in vogue in ordinary gutta-percha 
cables. The joints were made partly with natural gutta-percha. 
Up to the present, the cables have given every satisfaction in 
working, and no unfavourable reports of any kind have been 
received. | 

No very definite statements are made as regards the specific 
inductive capacity of the material, though there is no reason to 
suppose that this compares unfavourably with gutta-percha. Even 
if it were slightly bigher, this could probably be made up for by 
using an additional thickness of the material, without unduly 
increasing the cost. An important point in connection with the 
material is that it appears to be stable as regards its specific 
capacity, the Jatter having remained unaltered in a core which 
bad been immersed for 12 months in water. Such a result, however, 
might be expected, as the composition of the material is not 
suggestive of likelihood of any change taking place. 

As regards the insulating properties of the “new gutta-percha,” 
little has been said, and we are pleased to see that this is so, for 
there is perhaps no fact which is so much used to gull the public as 
that which states “the insulating property of the new material 
compares most favourably with that of anything yet produced, 
its value being many times higher than that of the best gutta- 
percha, .. . co. The unreasoning public naturally assumes that 
this is a wonderful result, and of great value, whereas the practical 
electrician knows, or ought to know, that it is not а matter of the 
slightest moment. So long as the insulation is permanent, it is of 
no consequence whatever whether the insulation of a core is 500 
megohms per mile or 5,000. In fact, in certain cases a very high 
value is an indication of inferior material rather than of the 
reverse, The new gutta-percha has evidently come to stay ! 
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BUSINESS NOTES. 


Variable Speed Drive for Lathes.— The use of elec- 
tric power for driving machinery in workehops has increased so 
rapidly during the last few years that there can be no donbt that 
this will be the standard system of the future. The direct-ourrent 
electric motor possesses the quality of speed variation over a 
remarkably wide range, but this advantage is wanting in the case 
of the a.c. motor, and even in the former the cost of the motor is 
greater than that of a motor running always at its maximum rated 
speed. The need of a good variable speed drive, which has been 


Fic. 1.— PAR or Fixep HA DSTOOR SHOWING VARIABLE 
SPEED GAB. 


felt from the earliest times, is therefore still with us. The step 


cone, almost always used for this purpose, has many drawbacks, . 


chief of which are the abruptness of the changes in speed, and the 
necessity of stopping the machine whilst effecting the change. To 
obviate these defects, Messrs. John Lang & Sons, of Johnstone, have 
brought out an improved form of a well-known gear in which they 
bave such confidence that they have adopted it throughout for the 
equipment of their new works. The principle involved is that of 
the friction cone, and in fig. 1the means adopted is very clearly 
shown. The driving from the fixed pulley is by means of two dished 
wheels, which can be moved towards or away from each otber on 
the spindles, while by the same action the wheels on the trans- 
mitting spindles are moved similarly and simaltaneously in an 
opposite direction. The belt, the section of which is shaped to fit 
the cones, is consequently driving from a greater to a lesser 
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Fic. 2.—Vigw or COMPLETE Fixsp HEADSTOCK. 


diameter, or vice versd, and the variation in speed is most delicate. 
An ingenious rocking device takes up the slack of the belt. The 
speed regulation is both “hand” and "automatic." The hand 
regulation is effected by a hand-wheel conveniently placed as 
shown in fig. 2, so that the workman can get the correct cutting 


980 THE ELECTRICAL REVIEW. [VoL 55. No. 1,412, DaczwszA 16, 1904. 


ee ee nn ta eS SD 


speed without handling the belt. The automatic regulation is 
worked by a special gearing of extremely ingenious desigu. The 
operation of changing the speed actuates an index which shows at 
all times the diameter being turned, while the same index enables 
the workman when atarting to eet his machine to the proper speed 


for the diameter of the work in band. With the automatic speed- . 


changing mechanism in operation, when surfacing work such as 
cylinder covers, face plates, &c., the speed of the spindle auto- 
matically increases as the diameter being turned becomes smaller, 
thus keeping the cutting speed of the tool practically constant, and 
so effecting a marked saving in time. The motor can be bolted to 
the lathe and drive at constant speed either direct or through 
reducing gear on to the driving spindle. It may be urged that it is 
useless to scrap new machinery even for so desirable an improve- 
ment, but we are informed that in all recent models of lathes, and 
in many of the older forms, Messrs. Lang are prepared to fit new 
headstocks for the variable speed drive, and provide the necessary 
gears for automatic changing of speed. 


A New Induction Motor-Meter.— The following 
particulars of the Aron induction motor-meter for alternating 
currents may be of interest to our readers. We give illustrations 
of the meter, showing its appearance with the case on, and also 
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ARON Inpuct1ox MoTroB-MraTER. 


with it removed. The counting gear is neither of the ordinary dial 
order, with moving hands, nor ís it а cyclometer train, though it 
resembles the latter more than the former, baving all its advantages 
and none of ite disadvantages. Itisimpossible to make & mistake in 
the reading with the Aron counting gear, as each figure is securely 
locked in its place behind its dial opening, until such time as it is 
necessary for it to move to make way for the next higher numeral, 
when it instantaneously springs forward, and the next numeral is 
then locked in place. This movement is effected by means of a 
light hair-spring, which is wound up continuously by the revolution 
of the counting train, and is released every time the flgure “0” 
on this'set of figures reaches its opening in the dial This spring 
then throws over the unit numeral one division, and is of sufficient 
strength to move, without fear of auy sticking, the whole of the 
dials, or as many of them as are ready to move to the next higher 
figure. When the case is removed for testing the meter, it will be 
seen that there are three springing sets of numerals, which repre- 
sent units, tens and hundreds of B.T.U., one continuously moving 
Bet of figures, which represents the first decimal place (these four 
are visible through case window), and two small dials with pointers, 
which represent the second and third places of decimals, so that it 
is possible to conduct a very exact test without having recourse to 
revolution counting. The other parts of the meter require little 
comment. The disk is of aluminium, and runs upon hardened steel 
pivots in jewelled bearings. The shunt and series windings are so 
proportioned and relatively placed as to give a strong driving 
torque with small C R losses. The terminal box and meter case 
can be separately sealed, and the whole instrument is dust and damp 
proof, and, as will be seen from the illustrations given,.of neat 
к. The makers guarantee a starting current of 1 per cent. of 


The Ohmmeter Principle. — In our article last week 
on the Megger,“ recently introduced by Messrs. Evershed and 
Vignoles, Ltd., we referred to the adoption of the moving-coil 
principle as a fundamental novelty" in the construction of an 
ohmmeter; we are informed, however, by Messrs. Moul & Co., of 
76—78, York Street, S. W., that this construction has been adopted 
by Mesers. Hartmann & Braun, of Frankfurt-a/M. (whom they repre- 
sent in England) since 1894, the date and number of their German 
Patent being No. 75,503, December 23rd, 1893. Instruments of 
this pattern have been illustrated in their catalogues for several 
years, but unfortunately they had escaped our notice. 


France.—La Société des Voitures Electriques Vedrine is 
the name of а new company which has been formed in Paris 
With a capital of £6,000 to manufacture electrical motor-cars. 
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Trade Announcements,—Mr. Carter, late managing 


director of the Cross Electrical Manufacturing Oo. (now in voluntary 


liquidation), has joined the staff of Messrs. E. P. Allam & Co., of 
11, Hatton Garden, E.C., and requests that customers will send all 
inquiries in future to his new address. Mesers. E. P. Allam &Co. 
have purchased the bulk of the stock and plant of the Cross Elec- 
trical Manufacturing Co.; and: owing to their increase of business, 
they have taken the lease of No. 11, Red Lion Street, Clerkenwell 
Road, E.O., to which address they will remove their offices and 
works as soon as necessary alterations are completed. 

Messrs. Shippey Bros., of 13 and 14, King Street, Cheapside, E.C., 
inform us that they have been appointed sole British agents for the 
sale of the Gordon primary battery, made by the Gordon Battery 
Co., of New York. Messrs. Shippey stock the battery in the follow- 
ing sizes:—100, 300, 600, and 1,000 ampere-hours. Cleanliness and 
long life are the special claims eet up. We have received a full 
catalogue describing the battery, and giving prices of the same. 

The Great Northern and City Railway Co. will shortly remove 
their general offices from 18, Eldon Street, E. O., to 3, Highbury 
Place, N., and on and after the 24th inst. all communications should 
be sent to the latter address. 


We are informed that, owing to the confusion which hasoocasion- - 


ally arisen through the similarity of the trade title of Messrs. 
Littlewood, Beaumont & Co., Tbirstin Ironworks, Honley, near 
Huddersfield—viz, "The Alliance Electrical Engineering Co.”— 
and tbe title of a London firm, The Alliance Electrical Oo., Ltd.,“ 
they have decided to carry on their business in future ander the 
name of “ Littlewood, Beaumont & Co." 


Hatfield Electric Pumps.—The Admiralty has recently 
given attention to the application of portable electric pumps for 
many dockyard purposes, and we understand that Mesers. Merry- 
weather & Sons have received orders for several, each consisting of 
а “ Hatfield” pump driven by an electric motor on a light carriage. 
They are for use at Devonport Dockyard and at Portsmouth. The 
pump in question seems to be specially adapted for use in such 
cases in view of its lightness and the high speed at which it can be 
driven, in most cases without gearing between pump and motor, 


saving power which would otherwise be absorbed in friction, and 


also rendering the machine noiseless in running. 
Electricity in Mining.— With regard to Mr. R. Robert- 


. gon’s statement, recently published in the ETTOTRTIOAT. REVIEW, to 


the effect that there was not one 4.0. plant in a Lanarkshire col- 
liery, we are informed that Messrs. Addie's collieries have been 
equipped with plant of this description by the British Thomson- 
Houston Co., Ltd., of Rugby. 


Hopkinson's Patent “Centre-Pressure” Stop Valve. 
Messers. J. Hopkinson & Oo., Ltd., of Huddersfield, so well known 
in connection with steam and boiler fittings, have introduced a new 
type of steam stop-valve, in which several obvious objections apper- 
taining to the ordinary valve are eliminated. Our two illustrations 
show the valve open and closed. On referring to them, it will be 
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geon that a double valve seating is provided in an ordinary valve 
body. An upper and lower valve are arranged to operate in 
opposite directions, each positively and independently worked by 
its own spindle. In opening, it will be seen that, as the lower valve 
is held to its seat by steam pressure, the rotation of the hand- wheel 
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merely causes the hollow screw (to which it is keyed) toturn and 
lift the floating bridge, which, in its turn, lifts the upper and free 
valve from its seat. Further rotation of the band-wheel, after the 
bridge can no longer lift (having engaged with the stops), causes 
. the screw to pass downwards through the bridge, forcing down- 
wards the centre spindle and lower valve, against the steam pressure. 
In closing the valve, the reverse operation takes place, the lower or 
control valve closing and shutting off steam (and being held to its 
seat by the steam pressure), the upper valve following in due course, 
and without any exertion other than that due to friction in the 
stuffing box, &c. When closed, it will be noted that the upward 
and downward thrusts of the valves on their respective seats 
neutralise each other, and so relieve the valve body, and particularly 
the lid joint, from all strains. The valve seats are made of Hopkin- 
son's "Platnam" metal, and the valves themselves are free from 
wings or guides, can move laterally, and thus obviate any chance of 
sticking. The upper or main valve face апа its seat are protected from 
the cutting action of the steam, beeause the upper valve is always 
full open before steam is admitted by the control valve, and does not 
close until the latter has shut off steam. The control valve is also 
accessible for examination without disturbing the upper lid. The 
valve has many good features, and should interest those who have 
to meet the stringent conditions of high pressure and superheat. 


Awards.—Messrs, Pirelli & Co., of Milan, were awarded 
at the St. Louis Exposition a grand prize for india-rubber goods 
in general, and two gold medals for insulated, wires and cables. 
Bpecial medals were also awarded to Mr. Emilio Calcagni, Mr. 
Fraucesoo Piazza, and Mr. Carlo Fraiino, of this firm, and а gold 
medal to their chief electrician, Mr. Emanuele Jona, for a paper on 
"Insulating Materials in High-Tension Cables," read before the 
International Electrical Congress at St. Louis. 


Catalogues and Lists.—Sheet No. 67 issued by Messrs. 


. Евн=квт Е. Moy, Lrp., gives particulars and prices of their auto- 
matic battery switches. 

A small pamphlet which has been received from the DOMINION 
Ветка AND Мп, FonRxisHING Oo., of 12, Colonial Avenue, 
Minories, E. C., gives details of tbeir three leading lines, which are 
their patent Campile belt, Nut-Tan" belting, and Brigade" 
brand canvas belt hose. 

The Авмоврост Manvuracturina Co., LTD., of 6, Farringdon 
Avenue, E. O., has prepared a picture postcard giving small photo- 
graphic views of some of the buildings on Tyneside which are fitted 
with the company's conduit and accessories, tiny pictures of “ Ar- 
morduct " parts being inserted in the general design. 

A new list (No. 20) of continuous-current series-wound motors for 
intermittent service has been published by the ELECTRICAL Co., 
Lrp. It is in two sections, one giving particulars of the general 
construction of the W.D. motors, and discussing generally the ques- 
tion of selecting motors for different services; the other stating 
prices, torques, outputs, speeds, &c., in tabulated form. 

Mzssns Ross, COURTNEY & Co., LTD., of Ashbrook Road, Upper 
Holloway, N.,are supplying & new patent terminal which it is 
claimed does away with the use of pliers or tools, and makes a sure 
contact without losing the flexibility of the cable. 

A pamphlet on “Smoke Prevention Effected by Economical Com- 
bustion” has come to band from EnirH's ERGINEBRING Co., of 
Gracechurch Street, E.C. The principles governing efficient com- 
bustion are discussed, and the patent Underfeed stoker is illustrated 

and described. 

From Mussrs. W. G. Havwoop & Co., ot 56, High Street, 
Bloomsbury, W.C., we have received an illustrated price list of their 
patent motor starting and controlling switches of the open and pro- 
tected types. 

A "Preliminary Catalogue" for 1905 has been issued by the 
Ноғив ExarszeRING Co., LTD., of Glasgow, showing their Argyll 
motor-cars. The company is exhibiting at the Palais Royal, in 
Paris, this month. 

Messrs. Dorman & Smita, of Ordsal Electrical Works, Salford, 
have issued a new edition of their electrical apparatus catalogue, 
showing reduced prices which have been made possible by improved 
facilities for production and larger output. The “Grip contact” 
circuit-breakers which are detailed are in use in many leading 
generating stations. The “О” type improved chopper switches 
and various replacement fuses which are shown are supplied either 
mounted or unmounted for the use of switchboard makers. Other 
special features are an improved ceiling plate, and other accessories 
for inexpensive pipe-wiring, a new small size porcelain tumbler 
switch, a “ baffle” type fuse for house service and other purposes, 
also many designs of iron-cased and other switches and fuses, 
fuse-bridges, lampholders, reflectors, ceiling fittings, ship- lighting 
fittings, &c. 

The approach of the New Year as usual brings with it a number 
of useful and excellent pocket diaries. One of Letta's self-opening 
pocket diaries and note books for 1905, with a £1,000 accident 
insurance coupon, has been received from Mxssns. THoMAs BOLTON 
AND Sons, Lrp., of Cannon Street, E.C. It is in a very neat binding, 
and has an appearance of which none need be ashamed. 

Мевввв. Dick, Karz & Co., Lrp., of Abchurch Yard, E. C., have 
just published a revised edition of their direct current generator 
publication, also a new catalogue describing their alternating 
current machinery. The former, in discussing the manufacture of 
large contínuous current machines, details thelimiting factors which 
he ve to be taken into account in designirg an efficient machine, and 
particularises the Preston generators, showing the various 
thereof by means of admirably-executed half-tone illustrations 
which stand out with utmost clearness on the very fine art paper 
employed. Tbe views include one of & magnet frame showing the 
assembling of field coils, one showing the frame moved to uncover 


armature, others illnstrating the assembling of pole-pieces, the 
casting of magnet frames, the assembling of field magnet spools, 
segments of core, assembling core segments on armature spider, 
commutator parts, various stages of armature coils, parts of brush 
gear, and so on, until, finally, there is a view of complete generators 
on testing bed. The work on alterna current machinery details 


„ the manufacture of this description of plant in much the same way, 


the particulars of the rotor, stator, and so on, being followed by 
notes on sub-station machinery. Both books are very fine produc- 
tions, which the engineer will be anxious to keep by him. 


P. D. M.“ Electrical Plant.—Among the important 
contracts which the Phonix Dynamo Man Co., Ltd., of 
Bradford, have in hand at present are the following:— 

А 350-kw. traction generator coupled to а triple-expansion engine by Gourlay 
Bros. for the Cleckheaton U.D.C., to the specification of Mr. A. Pickersgill, the 
Council's electrical engineer. 

Generators coupled to Belliss engines with booster for the Deptford Borough 
Council, to the specification of Messrs. Medhurst & Lloyd. 

To the order of Messrs, Simpsons, of Pimlico, 700-в.н.р, in 12 motors for 
coupling to centrifugal pumps, &с., for the new electricity works of the Maryle- 
bone Borough Council. di 

Also various other generators, boosters, and motors for Corporations and Eleo- 
tricity Bupply Cos. . 

For a well-known Yorkshire colliery they have in hand а 260-xw. generator 
coupled toa Willans engine, with various motors, &c. For four other York- 
shire collieries they have generators and motors of over 850 н.р, on order. 

For the Croft Granite Brick & Concrete Co., of Leicester, they have two gene- 
rators and various motors to a total of 280 R. p., with switchboards, &c. 

For textile firms in the Yorkshire district and Belfast they have generators 
totalling over 200 н.р, on order. 

For ironworks and engineers in the local districta they have generators of 
over 250 kw. capacity on order. 

In addition to the above, the н.р. of motors, &c., on order for various other 
customers totals over 1.500 H,P. They have further just set to work for the 
Bradford Corporation Electricity Works а 800-kw, traction generator coupled to 
а Willans engine. 


Their line of new p.c. motors, which have been designed in 
accordance with the list of Standards Committee, are reported to be 
meeting with a very good reception, and in their polypbase depart- 
ment they are experiencing quite an encouraging demand for 
machines. They have recently completed for the Wednesbury Cor- 
poration, to the specification of Mr. F. J. Warden-Stevens, two sets 
of motor-generators, each consisting of а 125-н.р. two-phase motor 
coupled to а 75-Kw. D.o. generator. They have recently executed 
orders for polyphase machines for the following amongst technical 
institutions: — Birmingham University, B ham Technical 
School, Bradford Technical School, Nottingham University College, 
Lancaster Technical School, and Leeds University. We are also in- 
formed that the new Phoonix electrically-driven sensitive drill, 
which we recently described, is meeting with a good sale, especially 
among electricity works. 


Electrical Driving in Calcutta.—Messrs. Thacker, 
Spink & Oo., the Indian publishers, are adopting a complete 
ectrical driving installation. Over-crowded in their old 
premises, they are erecting spacious new buildings to con- 


. tain their machinery, to which important new additions 


will be made. They are adopting electrical driving through- 
out and are generating their own current. The two dynamos of 
14-xw. each and the 18 motors ranging from 2 to 71 B. E.. each; are 
on order with the Rhodes Electric Manufacturing Co., who are also 
supplying to the contractors the speed-controlling and s gear 
necessary. Messrs Walter Locke & Co., Ltd. of Oalcutta and 
Lahore, bave in their hands the entire order for the plant and 
installation. They are sole agents in Bengal and the United Pro- 
vinces of Agra and Oadh for the Rhodes Oo., and have already 
installed many of the latter company's machines. The work com- 
rises two dynamos, switchboard, 18 motors, 221 lights and 18 fans. 
e current will be generated at 225 volte, and everything will be 

* made in England." 


Newcastle Branch of the Electrical Contractors: 
Association (Incor.).—On Friday, December 2nd, the second 
annual dinner of this branch was held at the Continental Restaurant, 
Newcastle, Mr. Wm. Cross, presiding, and Mr. A. Andrews in the 
vice-chair. There were present as guests, Mr. Harford, Liverpool; 
Mesers. Giepel and Prescott, West 1; Mr. W. Р, Steinthal, 
Brad ford; Mr. Eugene Brown, Newcastle ; Messrs. Gowdy, Usher 
and Mr. R. Robson, hon. secretary, members of the committee, and 
other gentlemen. After the usual loyal toasts, Mr. Cross proposed 
“The Association,” and Mr. Harford replied ; Mr. Steinthal proposed 
"The Newcastle Branch,” and Mr. Andrews replied. Mr. Gowdy 
proposed “The Guests,“ and Mr. Giepel replied. The chairman gave 
& very concise report on the work of the Association during the last 
year, and sho what a great deal of work the incorporation throws 
on the leading members. Mr. Steinthal said he was Е to pro- 

the toast of “The Pioneer Association,” and was pleased to see 
four of the original five members present that evening. Mr. 
Andrews remarked that the meeting held the evening before was 
the fiftieth general meeting of the Newcastle Association. Several 
songs were given during the course of the evening. 


Sequestration.—The estates of John Hill, electrical 
engineer, 87, Minard Road, Glasgow, were sequestrated on December 
5th. A meeting was to be held on Wednesday, 14th inst., to elect 


trustee and commissioners, and it was expected that a composition 


might be offered at that meeting. 


Bankruptcy Proceedings. — Under the failure of 


William Watson and George Huntingdon, electricians, trading as 
Watson & Huntingdon, at 83, Battersea Rise, and Dering Street, 
Bond Street, W., the first meeting of creditors was held last week 
at the London Bankruptcy Court. The Receiving Order was made 
on November 17th, upon the joint petition of Brown Bros., Ltd, 
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and the General Electric Co., Ltd. Mr. Egerton 8. Grey, Official 
Receiver, reported that the debtor Watson had stated that he started 
business as an electrical engineer about 3j years ago at 41, St. 
John’s Road, Clapham Junction, in partnership with another under 
the style of Watson & Merry, their joint capital amounting to £100. 
In October, 1903, they were joined by Mr. Leonard Collier, who 
brougbt in £300, and the style of the firm was altered to Watson, 
Merry & Collier. The partners could not agree, and it was arranged 
that Mr. Huntingdon should buy out Messrs. Merry & Collier and 
acquire a one-half share of the business, which, in the following 
March, was removed to 83, Battersea Rise. In addition to pay 
out £350 to Messrs. Merry & Collier, Mr. Huntingdon introduce 
£600 into the business. A branch was opened in December, 1908, 
at 17, Dering Street, and the two businesses were carried on until 
last August, when they were assigned to a trustee acting on behalf 
of the general body of creditors. Certain outstanding contracts 
were completed by the trustee, who then shut down the business. 
No accounts had been filed, but the debtors roughly estimated their 
liabilities at £909, and had in the варе of assets, stock, &c., to the 
value of £150, and book debts £400. The failure was attributed to 
loss on contracts and general trade depression. Меввге. Moreton 
and Clowes attended the meeting fcr the debtors, and no offer 
being eubmitted, Mr. F. 8. Salaman, chartered accountant, Oxford 
Court, Cannon Street, E.C., was appointed trustee to wind up the 
estate in bankruptcy, assisted by the following committee of inspec- 
tion, viz.:—Mr. C. E. Waller (Brown Bros, Ltd.), Mr. Lewis 
Benjamin and Mr. J. C. Lyell. The trustee was desired to give 
security in & bond for £500, and the debtors were directed to attend 
the Court on January 24th for their public examination. 

December 23rd is the last day for receiving proofs for intended 
dividend in re B. G. Hodges, electrical engineer, Derby. Trustee: 
Mr. D. Sibbald, 23, St. James's Street, Derby. 


Dissolutions and Liquidations.— The first meetings 
of creditors and contributors of Sir Hiram Maxim Electrical and 
Engineering Co, Ltd., are to be held at the Holborn Restaurant on 
December 21st. 

A meeting of the Electro. Chemical Co. (1900), Ltd., is to be held 
at Bt. Helens on January 18th, to hear an account of the winding up 
from the liquidator. 


Nafal.—The value of the electrical fittings imported 
into Natal during the nine montbs ending with September last ja 
returned at only £25,000, as compared with £61,000 in the corrc- 
sponding period of 1903. 


Book Notices.— The usual avalanche of *pccket-books ” 
ів upon us, all enlarged, revieed, and otherwise improved. It is 
impossible, and unnecessary, to review them all in detail, and we 
must content ourselves with brief notice of the majority. 

The “ Practical Engineer Pocket- book, published by the Technical 
Publishing Со., is а very old friend, baving now attained its 
seventeenth year of issue, and, as usual, it has added to its bulk, the 
chapters on steam turbines and rope-driving especially baving been 
brought up to date. The impending cbange in patent procedme 
has led to the complete re-writing of the section on pate nta. This 
is really a wonderful shillingsworth. During recent years it has 
been accompanied by a worthy younger brotker, the P. E. 
Electrical Pocket-book, now six years old. Numerous additions have 
been made to the latter, including the new Fire Office rules for 
installing electric motors and dynam os, and the I. Е.Е. wiring rules, 
and a new section on patents. While this book is much smaller 
than its compsnion, it is of much more interest to electrical men, 
and contains & vast amount of practical information. 

Fowler's Mechanical Engineer's Pocket-book, published by the 
Scientifie Publishing Co.,thovgh not so long established as the fore- 
going, is a very meritorious production, and contains a great deal of 
information on steam, gas ard oil power plant, including a new 
section on entropy, which should greatly facilitate the use of this 
function in practical work. Such up-to-date matters as high- 
speed tool steel ard Curtis turbines are dealt with. Poꝛoler's 
Electrical Engineer's Year Book, by the same publisbers, con- 
tains particulars and data relating to many branches of electrical 
work, including polyphase currents, electric traction, &c., and a 
directory of British light and power stations. These two bcoks 
have the advantage that they open in a convenient manner, like an 
ordinary book. 

The Practical Electrician's Pocket-bcok, published by В. Rentell and 
Co., bas, as usual, been revised and extended, and much of it has 
been re-written. This is quite a different work from the foregoing, 
and is rather descriptive than numerical, though tables are inserted 
where necessary. It also contaims brief particulars of the principal 
Britieh public electricity supplies, and а set of estimating data- 
forms in addition to the usual : 

Munro § Jamieson's Pocket-book of Electrical Rules and Tables 
(Charles Griffin & Co.), the doyen of English electrical pocket- 
booke, has reached its seventeenth edition, and really the mere 
mention of its name should be sufficient, for every electrical man is 
familiar with it. Not everyone, however, is the proud possessor of 
the seventeenth edition, and we may therefore mention that the 
sections dealing with the testing and localisation of faults in sub- 
merged cables have been entirely re-cast, and in great part 
re-written. The latest rules of the LE.E. and the B. of T. have 
been intreduced, and other new watter added. This book now 
contains considerably over 700 pages, nearly all of which relate 
purely to electrical matters. 

Molesworth’s Pocket-book of Engineering Formula, twenty-fifth 
edition (E. & F. N. Spon), never lacks popularity, and the thorough 
revision and re-writing of the Electrical Supplement by Mr. W. 
Molesworth will enhance its value to electrical engineers, though 


the small space allotted to this section necessarily limits the range of 
matters dealt with therein. | 

Australian Mining and Metallurgy. By Donald Olark, B.O.E. 
Melbourne: Critchley Parker. 1904. Price 21s.— T'bís is the first 
comprehensive volume dealing with tbis important subject that has 
yet appeared in Australia. The prosperity of the Australasian 
Btates has been bvilt up on the basis of gold, which is found in many 
parts of the continent, while silver, copper, iron, tin, lead, zinc, coal 
and other minerals are also worked; and this book deals exhaus- 
tively with the geological conditions existing and the mining and 
refining methods in vogue at the various mining centres in detail, 
In this immense industry, unfortunately, electricity plays but an 
insignificant рагі; electrolytic processes have not proved successful, 
and it appears that only in connection with magnetic ore separatore, 
which are in use at Broken Hill for separating slightly-magnetic 
materials, mainly garnet and rhodonite, from galena and quarts, is 
electricity employed to any extent. "Various types of separators 
are described, with their working results. There is really an 
immense virgin field for electríc power in Australis, and we hope 


that when the recond edition of this valuable work is produced, 


electricity will figure largely in its pages. 

The Country Gentlemen's Estate Book, 1904, which is edited and 
compiled by Wm. Broomhall, and is published by the Coun 
Gentlemen's Association, Ltd., of 2, Waterloo Place, Pall Mall, S. W. 
(bs. 6d. net), contains a mass of valuable matter relating to estate 
management. Many articles are published in it relating to farming, 
forestry, gardening, sports and pastimes, estate mansgement 
and estate work.” In the estate management department Mr. 
Douglas Mackenzie writes on Motor Transport for Goods.“ 
In the estate work section there is an illustrated article on Making 
Light of the Wind," showing how windmills may be used for 
dynamo driving; aleo a description, with pbotographs, of the elec- 
tric light installaticn at Losset Park and Machrihanish, Argyllshire, 
for which the water supply of the Kylipole Loch and the adjoining 
hills is utilised. The work is a very fine production, with many 
excellent photographic views of country residences, and to those 
who are interested in this sort of thing, it is worth far more than 
the price at which it is published. 

“ Elements of the Differential and Integral Calculus" Ву W. A. 
Granville and the co-operation of P. F. Smith. London: F. J. 
Matbesorn. New York: Ginn & Co. 10s. 6d. 

Who's Who, 1905 (7s. 6d. net).— This work is always welcome, 
for it is a most usefal reference book to have at hand. In view of 
the large amount of matter that has to be handled in its compila- 
tion, occurrences of a latter date than August 30th are not recorded. 
As was the case in the last issue, the tables which used to form the 
first part of the book bave been deleted in order to emphasise the 
real purpose of the work, which is that of a biographical annual. 
These tables are issued as a separate book, Whos Who Year Book 
(18. net), and they are of considerable value. A companion to these 
is the Englishwoman’s Year Book, 1905 (2s, 6d. net), which bas also 
been received. It contains a vast amount cf information relating 
to education, employ ments and professions, literature, art, music, 
philanthropy, religious work, public work, and so on. The three 
books are published by Messrs. Adam & Charles Black, of Soho 
Square, London. 

“Insulating Materials in High Tension Cables.” By E. Jona. 
Milan: Pirelli & Co. : 

“Inauguration du Buste de M. George Montefiore a l'Institut 
Electrotechnique de І: ёде." This work is issued by L'Association 
des Ingénieurs Electriciens sortis de l'Institut Montefiore. 


Calvert's Mechanics’ Almanack and Workshop Companion, 1905.— — 


This, the thirty-second annual edition, has just come to band, and 


ehould prove а most useful almanack for working men and appren- 


tices. Much useful information for tbose in the engineer- 

ing, building and allied trades is given. The price of the work is 

is and it is published by Mr. John Heywocd, of Manchester and 
ndon. 

The Central, No. 4 of Vol. I., contains well-illustrated descriptions 
of the Manhattan Railway power ttation, and the North-Eastern 
Railway electrical equipment, together with a number of minor 
articles on various matters of interest. . 

“The Electrical Transmiesion of Energy.’ By A. V. Abbott. 
New York: D. Van Nostrand Co. London: Crosby Lockwood and 
Bon. 30s. net. | 

"Small Electrical Measuring Instrumente: How to Make and 
Use Them.” Afodel Engincer Series. London: Peicival Marshall 
and Co. 6d. ref. 


Raworth's Traction Patents.—During the week new 
installations of regenerative control have been made at Birmingham, 
Bournemouth and Havre, in each case with а pattern of motor w 
has not previously been tried—viz., Brush 1002 B, Westinghouse 49 B, 
and G. E. 1000. An order has also been received to fit up а car for 
the Corporation of West Ham. 


Marchant v. Victor Coates & Co, Ltd.— In the High 
Court of Justice, Dublin (before Mr. Justice Barton), sitting in tbe 
Chancery Division, this case was heard. The plaintiff was engaged 
by the defendant company, of Belfast, to act as their sole traveller 
and agent in England, Scotland and Wales, at a talary of £400 per 
annum, and 2j per cent. commission. The agreement provided for 
being determined by six months’ notice on either side. The plain- 


tiff (according to & report of the case in the Dublin Evening Reporter) 


agreed not to assist in the sale of competing machinery, and то 
not undertake the selling of other machinery having a detriment 
effect against the defendant company. It was stipulated that the 
eement was to continue until October 31st, 1903, and also there- 
after until either party should give the other six montbs' notice on 
either side to terminate such. He was informed in March, 1908 | 
that the affairs of the company were in a bad way, and was aked 
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resign, plaintiff to receive £75 to terminate his agreement. He 
refused to accept such a sum, and on May lst, 1903, received 
notice. The case for the defendants was that they were induced to 
employ plaintiff owiog to his representation that he had a valuable 
English connection, and that he assisted contrary to his agreement, 
in the sale of machinery mado by Messrs. G. W. Marchant. His 
Lordship, in giving judgement, stated that the business the plaintiff 
was engaged in for Messrs. G. W. Marchant was not a competing 
one, he was not guilty of incapacity at all, and he endeavoured 
to do his best for the firm. His Lordship ssid he would award 
‘the plaintiff the sam of £35 6s. 8d. in respect of salary, and 
£266 13s. 4d., making in all £300. 


To Arthur William Jackson.—Among our * Official 
Notices" to-day there appears one which concerns Arthur William 
Jackson, son of Joseph Jackson, who died in 1867. He is asked to 
communicate with & solicitor acting for thetrustees of a will, and if 
anyone can put the two into communication they will have done 
something to Mr. Jackson's advantage. 


LIGHTING AND POWER NOTES. 


Beckenham.— The U. D. C. has decided to adopt the time 
switch system ; energy used during the period of heavy load will 
be charged for at the rate of 7d. per unit, and during the rest of the 
24 hours at 13d. per unit. 

The South Metropolitan Electric Light and Power Co. hasclaimed 
the sum of £7,893 in respect of the sale of its rights to supply that 
part of the urban district which is covered by the Crystal Palace 
Electric Lighting Order, 1893, and which part of the undertaking 
the Council claimed the right to purchase. The Council is now 
advised that the amount of the company's claim is excessive, and 
has decided to refer the matter to arbitration. 


Blackwood.— The Chamber of Trade has expressed 
dissatisfaction with the gas lighting of the town, and unless the 
price is reduced, it has resolved to endeavour to install electricity 
for lighting purposes. 


Bradford.—On Thursday, the 8th inst., & serious break- 
down occurred in the electric supply to the city. A heavy short 
circuit occurred early in the day, and upon investigation а fault was 
located in a feeder laid across an iron bridge which passes over the 
main line of the Midland Railway in School Street. Тһе feeder was 
disconnected, but the fault remained. The pavement upon the rail- 
way bridge was opened up, when it was found that the arcing had 
burned a hole in the iron plates forming the bottom of the bridge. At 
. 8.30 the pavement opposite the Midland Station, in Forster Bquare, 
abouta quarter of a mile distant from the bridge, was displaced by an 
explosion. At this point the cables are laid in two parallel brick and 
stone culverts, and supply energy to the four most important feeding 
points in the centre of the town. Later, further violent explosions 


occurred in the vicinity, becoming so serious that at 9.55 am. 


the works were shut down. Further investigations, during which 
the majority of the positiveandn ve feeders were removed at four 
feeding points and at the works, only resulted in continued explosions. 
Owing to the reduced capacity of the mains between the fault and 
the feeding points the supply could not be reinstated until mid- 
night. The cables that were the cause of the mishap, and those 
burned out thereby, were laid between 8j and 16 years ago, and 
were burned through in many places at old-fashioned cast-iron 
straight through joint boxes fitted with rabber glands, the cables 
baving lead sheaths and hygroscopic insulation. The Bradford 
system of mains has until the last few months consisted 
wholly of single-core cables, and there are are no fuses upon 
these. The trouble is attributed to stray currents upon 
the cable sheaths causing a fault at the point where a 
cable entered a rubber gland joint box, and thus raising the 
potential of the lead sheath, the lead sheaths not being electrically 
continuous across the joint boxes. The distribution to the tramways 
was unaffected. The contiguity of the cables in Canal Road to one 
of the largest of the city gas mains caused considerable anxiety, the 
gas supply not having been cut off, and metal being fused out of the 
pipes. Considerable inconvenience was caused to the numerous 
motor users in the city; the damage is estimated to exceed £1,000. 
The engineer has recommended the T.C. to provide additional 
traction feeders, and to extend, by means of н.т. transmission, the 
present area of supply, at an estimated cost of £26,165. 


Bridlington.—The T.C., whose electric light works will 
be opened in the New Year, has decided to supply energy to large 
consumers as follows :—Over 500 units per quarter, 44d. per unit; 
over 1,000, 4d. The ordinary price is 5d. per unit. 


Bromley (Kent).—The Electric Power Development 
Co. has informed the R.D.O. that it intends applying for a prov. 
order for E.L. in the Council's area. 


Burnley.—The first electrically-driven weaving shed in 
the district was started on 10th inst. at Heasandford. It will have 
а complement of about 1,500 looms; 400 are now ready for 
working, and the remainder will be started as soon as complete. 


Dudley.—The Council has resolved to raise a loan of 
£21,000, and in the course of discussion on this question it was 
pointed out that the original capital cutlay on the works was 
£63,500. The result of the working of the first two years was а loss 
of £390, and of the second two years a profit of £1,452. Last 


year’s profit was £650. Energy supplied at 1d. per unit to the 
tramway company—which was the price fixed by the Board of 
Trade—was the most profitable part of the undertaking. 


Dublin.—Mr. Mark Ruddle, the city electrical engineer, 
has written a letter, which was considered by the Committee of the 
whole House, and which pointed out that Mr. Hammond's letter of 
Angust 25th, 1904, contained certain discrepancies in regard to the 
estimated cost per unit, and stating that he (Mr. Ruddle) was 
prepared to undertake to produce electricity as economically as Mr. 
Hammond, provided the Municipal Council gave him the same 
facilities as were accorded to Mr. Hammond during the 12 months 
of bis supervision agreement. ЖЕ 


Dunfermline.—The T.C. has instructed Mr. Sayers, of 
Glasgow, to act as adviser to the Council in regard to the laying of 
maine throughout the district by the Fife Electric Power Oo. 


Eastbourne.— Mr. J. K. Brydges, the borough electrical 
engineer, in his annual report, states that the revenue for the past 
years working was:—For private lighting, £17,942; power, £234 ; 
public lighting, £2,064—leaving a balance, after deducting works 
costs, of £3,858. £1,000 has been placed to depreciation account, 
and £750 applied to the relief of the rates. There were connected 
at the end of the financial year 888 consumers, and a total of 
897,193 units were sold. The length of mains laid amounted to 
353 miles, and the low-tension cables are gradually being replaced 
by those of the concentric type, the high tension being all con- 
centric. Experiments are being made with Nernst lamps, and it is 
intended shortly to introduce slot-meters. The Oorporation is 
applying for powers to extend ifs mains to Willingdon village, and 
the st poratioa of this district into the borough is now being 
discussed. 


Erdington.—The U.D.C. has received from the B. of T. 
an intimation that the question of revoking its E.L. order will be 
deferred for a year from November 9th ; but if at the expiration of 
that period, active steps have not been taken to carry out the 
5 the order will not be allowed to remain · any longer in 
отсе. 


Ferrybridge.—The Р.О. has accepted the offer of the 
Wheldale Coal Co. for the provision of electric lamps at New 
Fryston, and for the supply of energy. 


Gorton.—The Manchester Corporation has informed the 
U.D.O. that it is prepared to find arc lamps, &c., for street lighting 
in Gorton, the cost to be included in the charge for energy, and the 
Council has appointed a committee to confer and report on the 
matter. The Gorton U.D.C. recently transferred its E:L. order to 
Manchester. 


Hove.—The T.C. has decided to oppose all applications 
for E.L. orders affecting the borough. ` 


India.— DarJEELING.—Additions are in hand, according 
to Indian Engineering, for extensions to the hydro-electric plant in 
this municipality. This is stated to be the pioneer undertaking of 
its class in India. It was being ereoted at the time of an earthquake, 
but suffered very little then. Subsequently, however, a cyclone 
wrecked many of tbe lines, ‘and left the electrical plant buried in 
mud. A new channel has been brought in from the Barbhutra Jhora, 
crossing the gorge on a suspension bridge made up from the materials 
of an old telepher line. Water is to be brought first into the 
original reservoir of some 400,000 cb. ft. capacity, which is to be 
kept full in reserve; thence it will flow into a new tank of 
80,000 cb. ft. A new 200-н.р. turbo-alternator is being supplied by 
the General Electric Co., of London. There are to be no extra 
running charges, and itisanticipated that the electric power will be 
utilised for power purposes in tho tea industry. 

BiwLA.—The report of the Waterworks Committee states that 
Major-General Beresford Lovett’s scheme for obtaining water from 
the Sutlej and putting down a hydro-electric supply installation has 
been rejected through its original high cost, its high maintenance 
charges, and the enormous sacrifioe of power it entails. Another 
arrangement has been recommended whereby the north aide of Mahasu 
would be utilised as an additional catchment area with an electric 
power plant for pumping and lighting; the initial cost of this 
scheme, which will provide Simla with an additional 600,000 gallons 
of water daily, is estimated at Rs. 10,00,000, with a further annual 
outlay of Rs. 1,00,000, including interest, depreciation and repairs, 
and establishment charges. 


. Irvine.—At a meeting of the T.C. recently it was moved 
that a plebiscite of the ratepayers of the burgh be taken on the 
question as to whether the electric lighting scheme for the town, 
recently approved of by the Corporation, should be proceeded with. 
The motion was lost by a narrow majority. 


Kirkealdy.—The revenue for the past year's working of 
the electricity undertaking amounts to £772, as against £446 for 
1903, and the number of units sold 20,663, as against 7,551. 


Ludlow.—The T.C. has decided to consent to Mr. 
W. Norton Corve's application for a prov. order for E. L. on con- 
dition that the Council has the opportunity to purchase the ander- 
taking in 20 years, that the opening of the streets be done by the 
borough surveyor at а fixed charge; tbat the Corporation be con- 
sulted as to the position of the cables, feeding boxes, &c.; that no 
overhead wires be erected without the consent of the Council ; that 
the price of energy to the Council for lighting public buildings, street 
lighting, &c., be 4d. per B. of T. unit, with а reduction in proportion 
if the price to ordinary consumers is lowered to 5d. per unit. 
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Llanelly.—At а recent meeting of the, U.D.C. it was 
reported that the B. of T. had threatened to revoke the prov. order 
of the Соппой, for electric lighting. A deputation on the matter 
had been received by the B. of T. 


London.—BrerHNaL Green.—The Finance Committee 
of the В.О. reported on Monday having instructed the treasurer to 
apply for a loan of £75,000 for electricity works, and £3,200 for 
arc lamps. The Marian Square site bad been found to occupy 
7,887 sq. yards. It was proposed to use 3,087 sq. yards for the 
electricity works. The total cost of the entire site was £25,000, 
‘and it was intended to allocate £10,519 12s. 2d. of this to the 
lighting undertaking. 

Вт. Pancras—A feeder cable is to be extended by the Lighting 
Committee of the В.О. into Hawley Road, at an estimated cost of 
£2,850, and the work is to be commenced in January, subject to 
favourable conditions. 

The Special Committee appointed to take action with regard to 
the decision in the action for vibration, &c. (Colwell v. The Borough 
Council), reported being unable to acquire further interests in pro- 
perty near the central power station in consequence of the excessive 
prices demanded. Every care was being taken to prevent vibration, 
dust, noise, &c., from the works. 

Crry.—The Oharing Oross and Strand Electricity Supply Cor- 
poration has resolved to apply to the Corporation for its approval 
to an alteration in standard pressure of supply from 100 to 
200 volta. 

Isuinaton.— Reporting on Wednesday, the Finance Committee of 
the В.О. announced having passed estimates (a) of £4,000 for pro- 
viding and laying н.т. distributing mains in the Newington Green 
district; (b) of £1,050 for extending lighting and power mains, 
principally to supply energy for lighting tube stations in York Road 
and Gillespie Road ; (c) of £220 for mains extensions in Highbury 
Crescent and Caledonian Road. | 


Maeclesfield.—The T.C. has appointed a deputation to 
wait upon the B. of T. &nd request it not to revoke the E.L. 
order, as the Council will commence the works suthorised by the 
order when it considers there is sufficient demand for energy to 
make the undertaking pay its way. 

Messrs. Foote & Milne, Ltd., bave intimated that they intend 
applying for a prov. order for H. L. in the town. 


Macroom,—The local E. L. Co. has informed the U. D. C- 
that it is its intention te increase the charge for public lighting 
from £75 to £100 per annum, and also to increase the charge for 
lighting the Town Hall. The Council has declined to pay these 
increased charges, and bas also informed the company that the 


public lighting for come months past has been insufficient and 


unsatisfactory. 


Metropolitan Asylums.—The M.A.B. has decided to 
accept the alternative rate of 7d. and 1d. per unit, one hour maximum 
demand, as from January next, offered by the Hackney B.C. for 
the lighting of the Eastern Hospital, &c., in place of a supply at 4d. 
per unit, flat rate, with discount of 10 per cent., and thereby effect a 
saving of about 40 per cent. in the cost of electrical energy. 
Tenders are to be called for wiring the Belmont Ayslum. : 


New York.—The Board of Aldermen on December 2nd 
а resolution calling for the preparation of documents enabling 
the city to install and operate a municipal electric lighting plant, 
plans for which have been under discussion since March. Public 
electric lighting commenced in Manhattan in 1881, at $225.50 per 
lamp. The price gradually decreased until 1890, since when it has 
remained steady at $146 per 2,000-О.Р. arc lamp. The following 
shows the cost per 2,000-0.P. street arc lamp of the more important 
American cities, for underground and overhead services re- 
spectively :—New York, $146.00, $146.00 ; Chicago, $137.50, $103.00 ; 
Boston, $120.45, $120.45 ; Philadelphia, $110.56, $110.56 ; Provi- 
dence, $109.50, $109.50; Baltimore, $99.92, $99.92; Milwaukee, 
$99.00, 381.00; Jersey City, no underground, $97.50; Bt. Louis, 
$96.38, $96.38 ; Newark, $95.00, $95.00; Pittsburg, no underground, 
$96.00; New Orleans, $90.00, $75.00; Louisville, no underground, 
$84.00; Washington, $80.00, no overhead; Cleveland, $75.00, 
$75.00; Loa Angeles, no underground, $81.00. 

The general conditions as to hours, cost of fuel, proportion of 
underground and overhead wiring, &c., for New York are at about 
the average of the other cities, except that New York’s contract has 
to be made annualiy. After tabulating and analysing the data, 
Mr. Chas. Р. Lacombe, the city’s engineer of surface construction, 
concludes : (a) that the city is а very large consumer of electricity for 
lighting, and also of gas (costing $1.20 per thousand feet) ; (5) that 
the prices now paid are very high, and that at the existing rates it 
will be difficult to find enongh money to keep with the growing 
needs of the city'slighting; (c) that New York pays а higher price 
per lamp under similar conditions than any other city, and nearly 


the highest price for gas; (d) that relief from the present high - 


charges is impossible under present conditions, there being no real 
competition among thelighting companies. Mr. Lacombe also shows 
that New York, using 4,748 arc lamps of various candle-power, pays 
from $125 to $146 per lamp per annum, whereas Evansville, Indiana, 
with 300 lamps, pays only $60 а lamp. Of the 175 cities given, 
91 buy their energy fram public companies; 68 of these nse lamps 
of 2,000 с.р. at an average price of 888 60, Evansville, Ind., being 
the lowest, and Haverhill, Mass., being the highest at $125 per lamp. 
Bix of the cities operate their own electric lighting plant, at an 
average cost of $66.45 per lamp, ranging from $47 at Oolumbus, 
Ohio, to $96 at Jacksonville, Florida. Mr. Robert G. Monroe, the 
lighting commissioner, attributes the high charges partly to the 
over-capitalisation of the local companies, the New York Edison Co. 


having а total capitalisation of $85,338,000, as against an original 
capital of $30,214,100 of the companies now consolidated under the 
above title. ч 3s 

The total cost to tha New York Edison Co. for generating and 
distributing energy is probably less than 3 cents per xw.-hour at 
the lamp terminal A pair of lamps, such as are used on Fifth 
Avenue, take about 750 watts, and consume in one year, on the basis 
of 4,000 hours' burning, 3,000 xw.-hours, equivalent to $45 per 
single lamp. The difference between $90 per pair and $182.50 (as 
bid for 900-c.P. lamps per pair) includes maintenance, interest and 
profit. The total cost of maintenance should not, at the outside, be 
$10. The estimates for a complete installation for publio lighting 
in New York City, that is, for streets and public buildings (it not 
being proposed to sell energy to private consumers) are as 
follows :— 

Cost or CENTRAL STATION. 


Boiler plant for 10,000 H. P., with economisers, stokers, super- 

heaters, piping and foundations өле EM d is 
Vertical engines, with condensers, foundations and piping .. 825,000 
Generating plant of 10,000 x W., including generators, exoiters, 


switchboards, &c., erected Р .. 300,000 
Building and excavations "C M 50,000 
Total 5 we . . 1,875,000 


This is equal to $137.50 per EW., or more than the cost of the plant 
operating the New York subway, 


Cost or PLANT. 


Power plant as above .. s? E $a аж "- . . 21,875,000 
High pressure fſeederrss „é .. 20, 000 
8,500-volt feeders (suburban) .. s3 s vs $3 ve 40,000 
Incandescent distributingcircuits  .. «x "^ ie ee 90, 

Constant cuxrent transformers for 12,000 lights . .. 120,000 


Constant potential transformers, 7,500 xw. us Ra - 15,000 
Sub-station switchboards * zi E 3% và 

Arc li hts cables and circuits ee ee ee PES ee ee 590,000 
Distribution structures .. ss сЕ sa sa s 50,000 


Aro lamp poles  .. 90 We c $a T $5 .. 495,000 
Aro lamps and fixtures .. se ws s. e 250, 000 
Five sub-station buildings sy € ВА - x ee 200,000 
Land sites for sub-stations .. КЕ > ue bs ee 155,000 

Engineering and contingencies s ss ae és .. 370 
Interest during oonstructio un e» 148,000 
Total eo ee oe 24,206,000 


Of this total, $3,006,000 is assigned to the cost of arc lamps, and 
$1,202,000 for incandescent globes, or an average cost per arc lamp 
of $300.60, and 3300 50 per incandescent lamp. Cost of generation 
and distribution is given at $367,500 per annum, based on a com- 
patison of the statistics of the local electric companies, or an average 
cost of 1.27 cents per kw.-bour. With energy at this price, and 
allowing $5 for maintenance, $20.20 for depreciation, and $10.50 for 
interest, the total cost per annum for each 2,000-c P. arc lamp would 
amount to $66.10. With similar allowances, the cost per Kw.-hour 
for each incandescent lamp would be 5.475 eents. There would, 
therefore; be an estimated annual saving to the city of $507,000, 
arrived at as follows :— 

Prosent rates. City plant. 


5,000 aro lights...  .. 5780,000 $404,000 
Incandescent, 4,000,000 xw.-hours ee 400,000 219,000 


81, 130,000 628,000 


The resolution, endorsing the above estimates, was passed with 
only one dissentient, whose objection was that it did not inclade 
a proposal for supplying energy to private consumers. · 


New Zealand.—Srrarrorp.—The sixth annual report 
and accounts of the local Electrical] Supply Co. show a gross 
income of £1,807, and a gross expenditure of £1,188, leaving a 
balance of £619; depreciation and other expenses absorb £256, 
and after paying a dividend of 8 per cent, a balance remains of 
£95, which has been carried forward. The total working capital 
pl 75 company, which includes a bank overdraft of £3,789, is 

‚649. | 


Paris.—The Times states that as the present concessions 
for electric lighting in Paris expire in 1907 and 1908, the Municipal 
Council will shortly have to consider the question of renewing 
them or taking the eupply of electricity into its own hands. The 
latter possibility has brought the electric lighting industry to a 
standstill. A municipal commiseion of inquiry has been appointed 
to consider the question. Whatever the decision may be, а con- 
siderable reduction of price is to be anticipated on the expiry of 
the concessions and the consequent creation of а large demand in 
Paris for electrical apparatus and machinery of all kinds. 


Wentworth. — Wentworth Woodhouse, the seat of 
the Earl Fitzwilliam, is to be lighted throughout by electricity. 
Mr. E. Wingfield Bowles, of 28, Victoria Street, S. W., prepared the 


Scheme, which is of large dimensions from the point of view of 


private installations. The works have been erected on a site closeito 
the village of Wentworth, and in proximity to the private gas 
works. The plant installed comprises two low-speed multipolar 
D.C. Paxman-E.O.C. sets of 60 Kw. each; two steam is supplied by 
two Davey, Paxman economic boilers; a storage battery of 111 cells 
and boosters by the E. C. O., have been erected ; about five miles of lead- 
covered mains, supplied by Messrs. W. T. Glover & Co., have been 
laid in Howard troughing, and also about 23 miles of armoured 
telephone wires put down. The extensive wiring of the mansion, 
which contains many fine art fittings, &c., has been carried out by 
Messrs. У. G. Middleton, of Westminster. The gas plant, and an 
old beam engine used for driving the machinery in the workshops, 
will be entirely superseded by electricity. The chief houses on tbe 
estate, the kennels, stables, &o., are all wired for the electric light. 


— 
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Stratford-on-Avon.—The Birmingham Installation Co. 
bas completed its agreement witb the Corporation for the transfer 
of the latter 's E. L. prov. order, and the assent of the Board of Trade 
is now awaited. The company will open offices in the town, and 
Mr. C. D. Falcke will be in residence for the carrying out of the 
work. The specifications for the plant, &c., required, we are 
informed, will not be ready before March. 


Sunderland,—4At the annual dinner of the electrical 
staff of the Corporation, held on 7th inst., the chairman of the 
Electricity Committee stated, in regard to the growth of the under- 
taking, that at present 114 miles of cable were laid, and whereas 
the output for the first year's running was 96,000 units, now it was 
110,000 units per week. In 1900, 640,000 units were distributed ; in 
1901 that figure was doubled; in 1902, 2,375,000 units; in 1904, 
3,500,000 ; and the estimate for the current year was 4,650,000. At 
the;end of the year they expected to add £9,000 to the sinking 
fund, and he hoped soon to indicate а reduction in price. 


Swansea.—At a recent meeting of the E. L. Committee 
it was reported that the recent failure of a balancer was due to 
mechanical defects, the machine being completely wrecked. The 
specifications for lighting the Morristown district are practically 
complete ; the supply will be on the single-phase н.т. system, which 
may be extended to the Skelty district. The overhead and cable 
work for the new tramways is progressing satisfactorily. 


Tottenham.—T'wo tenders were received in response to 
the advertisement of the T.C. for offers to undertske the supply of 
electricity in the district. The Oommittee recommended the 
Council to accept one of two proposals submitted by the North 
Metropolitan Electric Power Supply Co., but tbat before entering 
into an agreement with the company the opinion of an independent 
expert should be obtained on the matter, but the subject bas been 
referred back for further consideration. 


West Ham.—Mr. W. J. W. Bullock, the borough elec- 
trical engineer, stajed at & recent B.C. meeting that there was an 
outcry against the maximum demand system, and he believed & 

number of consumers would prefer to be charged a fixed rate, 
even though the yearly bill was greater. It was resolved to offer 
an alternative flat rate of 44. per unit, the rates for arc lighting to 
be 4d. per unit for 700 units per annüm, 33d. for 1,400 units, and 
34d. for over 1,400 units; factory lighting, 24d. per unit up to 
5 p.m., and the ordinary rate after. | 


West Kent.— The local authorities have resolved to hold 


a conference to consider what steps shall be taken with regard ќо, 


the applications for prov. orders for E.L.to be made by the London 
E! c Power Co., the City of London Electric Light Co., the 
Kent Electric Power Co., and the Kent Electric Power Syndicate. 


Whitefield.—The U.D.C. has asked Dury T.C., Salford 


Т.О., and Radcliffe U.D.C. to quote terms for the supply of energy 
for lighting purposes. 


Whitwood.—O wing to the revocation of the West Riding 


E.L. order, the U.D.C. has resolved to apply for & prov. order for 
electric lighting. 

Upton.—The Birkenhead T.C. has fixed the following 
scale of charges for energy supplied to consumers in Upton :—From 
October 1st to March 31st, for the first hour and a half of maximum 
demand, 8d. per unit; for the second hour and a half, 6d.; after- 
wards, 24d. From April 1st to September 30th, for the first half- 
hour, 8d. per unit; for the second half-hour, 6d.; afterwards, 23d. 
The supply commenced on December 5th. 


Workington.—The Т.О. has decided to petition the 
B. of T. to extend the E.L. order, 1901, and that if the Board shows 
hesitancy, а deputation sbould wait upon them and state the case 
for thetown. Up to the present no steps have been taken to carry 
out the order, and the B. of T. has intimated that it will consider 
the advisability of revoking the order. 


TRAMWAY AND RAILWAY NOTES. 


Baker Street and Waterlóo Railway.— £11,200 has 
been awarded to Mr. A. E. Jennings, as compensation against the 
Baker Street and Waterloo Railway Со., respecting freeholds 
in Edgware Road and Bell Street, which have been acquired for the 
Edgware Road Station of the new tube railway. | 

Barking.—The U.D.C. has applied to the B. of Т. for a 
loan of £8,100 for tramway purposes. 

Glasgow.—At a meeting of the T.C. specially convened 


for the purpose of consideration of provisional orders to be pro- 


` moted by the Corporation in Parliament during the forthcoming 


session, the proposed tramway extensions were dealt with. These 
came up in the Glasgow. Corporation (Tramways Consolidation) 
Order, 1905. Objection was taken to the extension of the system 
from Maryhill to Canniesburn Toll on the ground that when the 
proposal was formerly before the T.C. about 90 per cent. of the 
residents in Bearsden petitioned against it. Councillor Stewart 
assured the Т.С. that these people had deliberately removed their 
residences to this place in order to escape those nerve-destroying 
tramcars. The convener of the Tramways Committee said that the 
present proposal wastquiteidifferent from last years. They then 


places spoke out against it. 


intended to goto Milngavie and Bearsden, and the people of these 
All they proposed now was to extend 
the line by half a mile from the present terminus. The extensicn 
was approved. Theextension from Barrachnie to Baillieston was 
also passed. A discussion arose over the extension from Tollcrcss 
to Uddingston. Councillor James Macfarlane moved that this 
clause be withdrawn from the order. He pointed out that the 
award in the reference regarding their running powers over the 
Paisley lines gave them only 14. per car-mile from Hawkhead to 
Paisley, and they knew it was impossible to run a car at that rate. 
Councillor Hugh Alexander, the convener of the Tramways Com- 
mittee, thought that Mr. Macfarlane should not refer to that matter. 
The award bad not been accepted, and the matter might eventually 
go into Ње law courts. The Lord Provost said that Mr. Macfarlane 
was commenting upon an award that had not been formally given, 
and he might be putting a misinterpretation проп it. It had not been 
accepted as final by es, and it was on that ground that his 
Lordship suggested caution. Mr. Macfarlane thereupon withdrew 
bis motion. Councillor King, however, moved disapproval of the 


clause, on the broad principle of profit and loss. He held that they 


were not justified iu supplying cheap transit to people outeide the c.ty 
at the expense of the Corporation. The existing terminus at Tollcross 
was half a mile outside the city boundaries, and they were now asked 
to go another 44 miles to Uddingston. He held that the extension 
would not be remunerative. The amendment was not seconded, and 
the clause was approved. The extension from Spier’s Bridge to 
Barrhead was also passed. Bailie James Hunter moved that the 
clause be deleted on the ground that there was no population to 
provide for on the route, nor was there likely to be for 20 years. In 
supporting the proposal, Councillor W. F. Anderson said they had 
already got into trouble with Mr. Murphy at Paisley. Не was to 
construct a line from Paisley to Barrhead. When he got there, he 
bad only to run cars two miles to meet their line at Spier's Bridge. 
The Act gave them six years to make the line, and if, by the end of 
that time, the district had not developed, they did not require to 
proceed with the undertaking. 

At a special meeting of the T.C. approval was asked of a clause 
in a provisional order which the Corporation is to promote in 
Parliament during the next session to the effect that only one- 
fourth of the annual value of the underground or overhead lines, 
pipea, cables, or apparatus belonging to the Corporation should be 
taken for assessment purposes. Bailie Murray moved that the 
clause be deleted on the ground that it subeidised from the rates 
the telephone and electricity departments, so that instead of bearing 
their full sbare of the taxes, they would be subsidised to the extent 
of three-fourths of their propertaxation. The clause was approved. 


L. B. & 8.C. Railway.—It is said that the first section 
of this railway to be electrified will probably be that between 
London Bridge and Victoria. 


Leven.—The Buckbaven T.C. is petitioning the Secretary 
of State for Scotland and the County Council in favour of thetram- 
way from Kirkcaldy to Leven. Mr. Wemyes said the County 
Council were imposing conditions which would make it impossible 
to go on with the scheme. It meant a sum of £8,000 to £10,000, 
and it was nothing else than a species of blackmail. The scheme is 
being gradually licked into shape, and the proceedings have so far 
advanced, that Mr. R. G. E. Wemyss, of Wemyss Castle, the pro- 
moter, will lodge an application this month for a provisional order 
to authorize its construction. 


London.—The Streets Committee of the Corporation, 
which has been considering the request of the L.C.C. to agree to a 
proposal for connecting the present tramway termini in Blackfriars 
Road and Westminster Bridge Road, by the construction of tram- 
ways between those points vid Blackfriars Bridge, Victoria Embank- 
ment, and Westminster Bridge, has decided to adjourn further con- 
sideration of the matter until the new year, as by that time the 
report of the Royal Commission on London Traffic may be issued. 


Musselburgh.— The new electric lighting and tramway 
system was inaugurated on Monday in presence of about 300 guests. 
The National Electric Construction Co., Ltd., London, have put 
down the plant and made the track, and the cost of the undertaking 
is stated at from £90,000 to £100,000. The power station is in the 
centre of the town, and contains three water-tube boilers, three 
engines, each of 150 H.P., driving dynamos, a battery, workshops, 
offices, &c., and adjoining are car-sheds to accommodate а dczen 


cars, The tramway system extends from Levenhall to Joppa, and 


is slightly over three miles in length. The track is double for two- 
thirds of the distance. The company bas booked orders for nearly 
4,000 8-с.р. lights. Mrs. Simpson, wife of the Provost, having 
switched on the light, Provost Simpson, Museelburgh, declared th 
undertaking inaugurated. | 


Newport (Mon.).—The borough engineer has been autho- 
rised to carry out alterations to the extent of £200 at the car-sheds, 
rendered necessary by the decision of the Corporation to have what 
repairs are required carried out, as far as possible, at the power 
station. 


New York.—A New York correspondent writes :—** The 
total number of passengers conveyed over the subway during the 
first complete month of operation was 5,838,235, or а daily average , 
of 201,318, representing, at 5 cents each passenger, daily receipts of 
$10,065.90. The eastern extension along Lennox Avenue is now 
opened for business, and the time tables bave been modified to 
allow on paper a two-minute service all day, and a one-minute ser- 
vice during the rush hour; but since the Lennox Avenue line has 
been used, the increased traffic hag led to numberlets irregularities. 
The quality of the air in the subway is stil] the subject of. discus- 
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sion and scientific analysis, and the acrimonious controversy regard- 
ing the placing of advertising signs at the stations is still unsettled, 


although the Interborough Rapid Transit Co. show signs of yielding 


to the public clamour for their removal. A great number of plans 
for additional subways are being introduced officially and unoffi- 
cially, but the Rapid Transit Commission shows so little grasp of 
the problem, that in some quarters there is a call for the abolition 
of the Commission. The tunnel under the East River to connect 
Manhattan with Brooklyn is practically finished, and nearly ready 
for the laying of rails, and in Brooklyn excavation ie being pushed 
forward at the rate of 13 ft. А day. Mr. William Barclay Parsons, 
the chief engineer of the Rapid Transit Commission, resigned his 
position on November 30th, in accordance with his previously 
announced intention. His successor has not been nominated. The 
salary is $15,000 a year. On the same day the members of the 
Manhattan Club gave & complimentary dinner to Mr. J. B. 
McDonald, the contractor of the subway, and presented him with 
a bronse statuette. Mr. McDonald prophesied that in 1905 the 
subway would convey 500,000,000 passengers, and that when the 
whole system was completed, its carrying capacity would be equal 
to that of all the steam roads in the United States. The New York 
Central Railroad is actively proceeding with its electrification 
plans, and is also buying up a number of tramwav lines adjacent to 
ite system in various parts of the State of New York.” 


Penge and Вескепһат, — A local correspondent 
writes :—" A curious deadlock has been created in connection with 
the tramway extension from the South Norwood (Croydon line) 
terminus to Penge. The British Electric Traction Co. had promised 
to complete this extension by July next; but tbis line is ultimately 
to be continued from Penge through Beckenham, and as a part of 
highly satisfactory terms, the Beckenham Council secured the 
option to supply the B.E.T.C. with current for the Penge tram- 
ways. The Beckenham Council, too, will conetruct and lease the 
Beckenham line to the company, and have four years in which to 
complete the work. The Beckenham Council have now just decided 
to refuse to supply the current for the Penge tramways until the 
Beckenham line is completed, when they state they will be pre- 
pared to exercise their option as they are legally advised they are 
entitled to do. If, therefore, the B.E.T. Co. decide to complete the 
Penge line by the time promised, they will have to obtain a tem- 
porary supply of energy from another source.” 


Perth.—The T.C.’s decision not to proceed with the 
Dunkeld Road section of tramways was under discussion at the 
Town Council on Monday night. It was agreed that Treasurer 


Lawrie, Councillor McNab, and the City Chamberlain report to the 
Council on the matter. 


_Plymouth.—The Tramways Committee has recom- 
mended the T.C. to apply to the B. of Т. for a loan of £6,450 for the 
construction and equipment of the tramway from Pound Street to 
the borough boundary at Pennycomequick. 


Preston.—The opening of the first section of the 
Corporation tramways took place on June 7th last, and we are 
enabled to give а few particulars concerning the new undertaking. 
The length of street route is 84 miles, and of track 14 miles; the 
rail gauge is the standard 4 ft. 8j in., the rails being 95 Ibs. bonded 
with “Chicago Crown” bonds. The maximum gradient on the 
system is 1 in 16, and the minimum curve radius 39 ft. 6 in. The 
overhead construction is practically span wire throughout; a few 
brackets, however, have been erected. St. Helens Dialite” 
feeders supply energy from the tramway power station, which is 
the property of the Corporation, the plant equipment consisting 
of two compound-wound Dick-Kerr generators driven by two 
Oole, Marchent & Morley engines, the total capacity being 600 kw. 
Steam is supplied by two Lancashire boilers supplied by Mesers. 
Yates & Thom. The rolling stock consists of 26 double-deck 
single truck cars and 4 double-deck maximum traction truck cars ; 
25-8 P. motors are fitted to each of the smaller cars, and 30-н.р. 
motors to the bogies. Messrs. Dick, Kerr & Oo. supplied the bodies 
and equipment, and the J. G. Brill Co. the trucks. Each car is fitted 
with the usual swivel trolley. The contractors for the overhead 
work were Messrs, Dick, Kerr & Co., who sub-let to Messrs. R. W. 
Blackwell & Co. The general manager and electrical engineer is 
Mr. Walter Н. Tittensor. 

For the first 20 weeks’ working, ended October 26th last, the 
average weekly receipts have worked out at over £500. The 
car-miles run amounted to 230,808; the number of pas 
Bengers carried 2,525,914, equal to 21 times the population; the 
total revenue, £11,868; the total expenditure, including £3,871 
for sinking fund and interest, and £532 for the same purpose on 
the old tramway account, amounted to £8,997, leaving a net balance 
of £2,891. The reeeipts per car-mile equalled 12:364., and the ex- 
penditure 9 269d.; 283,191 units were generated, being equal to 
1:23 per car-mile. А further reduction in working costs is antici- 
pated, as, owing to the haste to commence running the cars, the 
power station has been working under adverse circumstances. The 
plant was working for some time without economisers, or lagging 


59 the steam pipes, and the condensing plant is not yet in opera- 
on. 


Switzerland. — A concession has been granted to 
MM. K. Muller, Ad. Tschan and G. Holliger, of Soleure, for the 
construction and working of an electric funicular rail way from Ober- 


dorf to the top of the Weissenstein, the cost of the construction being 
about £27,720. 


West Ham.—The half-yearly income and expenditure 
account of the me tramways, issued by the borough treasurer 
on Tuesday, showed the gross revenue to be £30,748. The working 
expenses were £17,350. Оп the net revenue account there was а 
credit balance of £8,848. An unappropriated balance from the 
previous six months brought this amount up to a totalof £9,179, 
which he recommended should be disposed of as follows :—Sinking 
fund, £2,162; moiety of contribution to borough fund, £4,000; 
contribution to reserve or renewals fund, £3,016. The report was 
adopted. 


Wolverhampton.—A_  balance-sheet has been sent to 
certain members of the T.C. dealing with the finaucial aspect of the 
Lorain system of electric traction for the six months ending 
September 30th. It shows a profit of £1,4420n the sir months 
working, whereas there was a loss of £262 on the corresponding 
period of the previous year. The total receipte for the six months 
are given ss £18,678, against £12,461 in the corresponding period 
of last year. The total receipts per car-mile are 11 85d., against 
1124. in the corresponding period; receipts per car-mile 
(passengers) 11°7d., against 111d.; average receipts per passenger 
1:183d., against 1:25d.; total costs per passenger 1°105d., against 
1:29d.; working costs per passenger 635d., against 79d. From the 
analysis of operating coste it appears that £7,457 is the total; 
average cost per car-mile 4-72d.; against £5,628, and 508d. last 
year. Under the head of maintenance and renewals, the total ovet 
is £870; average cost per car-müe 55d.; as against £825, and 744. 
last year. The total maintenance cost of Lorain equipment is set 
down at £380; average cost per car-mile 24d; ngainst £244, and 
22d. last year. Next we come to total general costa, which amount 
to £1,205, against £1,102, and ‘99d. last year. Total working costs 
аге £9,911, against £7,799 11s, and 704d. last year. Capital 
costs come last in the statement, and the total is given as 
£7,325, against £4,923, and 444d. last year. The T.C. on Monday, 
on the recommendation of the Tramway Committee, decided to 
purchase the surplus tramway material aod stock of the Lorain 
Bteel Oo. for sale on the closing of their depót at Oleveland 
Bonn, at reduced prices, the total sum to be paid being £350 or there- 
abouts. 


TELEGRAPH AND TELEPHONE NOTES. 


Amazon Telegraph Rates.—In our issue of November 
11th last we had occasion to refer to the Amazon Telegraph Oo., 
and we have now been advised that the increase in rates there 
referred to has been given effect to as from January ist. The rates 
have been increased by 50 per cent. We shall watch the result with 
much interest. 


Cable Repair.—Some time ago the Commercial Cable 
Co.’s Azores cable became injured some distance from the Irish 
Coast, and the services of the Eastern Telegraph Oo. s cable-repairing 
steamer JVorse were requisitioned te localise the injured portion of 
the cable and carry out the repair. This has now been completed. 
Another of the Commercial Cable Oo.’s trans-Atlantic cables at рге: 
sent needs repairing, about 30 miles distant, it is supposed, from the 
Kerry coast, and this work will also be undertaken by the Norse. 


Telegraphic Interraptions and Repairs :— 


Cam. INTERRUPTED, 
Trinidad-Demerara (No. 1) oe ee өө ee Aug. 26, 1901 ee 
— — ng ee oe oo oe 

u Martinig ee ee m өө 
Pinheiro А 


22, 
Tarifa-Tangier ec ее ee ee ee ° Jan. 18, 1904 ee ee 
Closed Pert Abus Ol aki ee ee өө Feb. 9. 1904 ee oe 
Port Arthur-Che a ee ee ee Mar. 9, 1904 e. e 
Bwakopmund-Mossamedes (under repair) Oct. 10, 1901 .. 
Nassau-Jupiter Inlet .. ws ve MM ee Oot. 20, 1904 ..  Dec.10 
Paramaribo-Cayenne ee МС oe ee ee July 18, 1904 ee 
Bitka-Valdez ee et T - өө . Nov, 11,1904. .. 
LANDLINES, 
Cartagena-Baranquilla s x ee Dec. 


ee 8,1900 ... 
Puerto-Barrios ee ео ee ee ee ee July 28, 1202 ee ee 
via Bhamo beyond Tingyuch.. ee eo . «+ Oct. 15, 1904 .. - 
Kertch-Soutehoum ee ee oe 0 ee Sept. 27, 1904 oe ae 
Rome-Pera TID e о .. Dec. 18, 1904 .. ve 


The Pacific Cable Conference.—Reuter's Agency is 
informed that the Pacific Cable Oonference, which was to have met 
in London at the Colonial Office last month, has been postponed 
owing to the fact that Sir William Mulock, Dominion Postmaster- 
General, the Canadian delegate to the Conference, is unable to be 
in England at present. Bo far the Canadian Government bas not 
indicated a date on which the Dominion delegate will be able to 
come to London, but the Pacific Cable Board, as well as the delegates 
to the Conference, are anxious for the Conferenoe to meet as soon 
as possible, and it is hoped that it will assemble at an early date. 
The delegates to the Conference appointed by the contributing 
Governments are:—The Secretary of State for the Colonies, pre- 
sident; Sir William Mulock, Canada; Sir Sandford Fleming, New 
Zealand; and Lord Jersey, the Australian Commonwealth. Bir 
Bandford Fleming, who is in Canada, has been collecting informa- 
tion for presentation at the Conference. Lord Massy has joined 
the Pacific Board as one of the representatives for Australia, in 
succession to Bir Horace Tozer, who has resigned his post owing to 
his return to Queensland. 


(Continued on page 991.) 
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THE WAKEFIELD AND DISTRICT LIGHT 
RAILWAYS. 


THe West Riding of Yorkshire has during the past few 
years become the scene of extensive tramway developments. 


Not only are the 
larger centres of 
population  ade- 
quately provided 
with extensive 
tramway schemes, 
but through the 
energetic action of 
certain well-known 
syndicates, the 
numerous smaller 
towns and large 
villages with which 
this manufacturing 
and mining district 
is closely studded, 
are being linked up 
and connected to 
the more important 
business centres. 


The district appears to be eminently fitted for develop- 
ments of this character, and their larger sphere of 
usefulness will, no doubt, be obtained, so soon as the problem 


An 


of adapting them for the carriage of suitable classes of mer- 
chandise receives a practical solation. | 
The present article deals. with the operations of Ше. 


Main SWITCHBOARD AT GENERATING STATION, BELLE ISLE, 


cars into the centre of Leeds. 


| — me 
0 4 


кылд? 


View or EnainE Коом, sHOowiNG HowpEN-DICE, KEBR Naar GENERATORS. 


Wakefield and District Light Railways, a comprehensive 
scheme which aims at providing improved travelling facilities 
in а wide district lying between Leeds and Wakefield, with 
lateral connections to Ossett, Horbury,and East Ardsley in the 
west, and to Normanton, Castleford, and Pontefract in the east. 


Altogether, some 
75 miles of single 
track are projected, 
of which the ac- 
companying plan 
(p. 990) gives some 
idea. 

The most impor- 
tant route at present 
in operation runs 
from Wakefield to 
Thwaite Gate, 
where it joins up to 
the Leeds Corpora- 
tion tramways, and 
it is satisfactory to 
be able to record 
that, thus early 
in its career, the 
company has been 


able to arrive аб à mutual understanding with the Corpora: 
tion as to running powers, whereby the company can run 


This arrangement will, no doubt, prove exceedingly con 
venient to the outlying population, and should add materially 
to the efficiency of both systems; it was, of course, only 


F 
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RotHWELL BUB-STATION, SHOWING ROTABIES, &c. 


possible through the 
company having 
adopted the same 
gauge as the Leeds 
Corporation, which, 
unfortunately, ів 
not the same as that 
of the Bradford and 
Halifax systems. 

Taking Wakefield 
Market Place as the 
centre, the system 
branches out in 
four directions —to 
Sandal Magna (two 
miles), to Agbriff 
(two miles), to 
Ossett, vid Horbury 
(nearly five miles), 
and to Thwaite Gate 
(about seven miles). 
There is also an 
important branch 
line from the Leeds 
end of the line 
through Rothwell 
and Oulton. The 
track has been 
practically com- 
pleted between Nor- 
manton and Castle- 
ford, some 34 miles, 
and this will be 
linked up to the main system in the near 
future. Other routes are in course 
of construction, and the total mileage 
constructed up to date is about 32} 
miles of single track. 

The whole of the work has been 
carried out by Messrs. Dick, Kerr and 
Co., Ltd.; the consulting engineer for 
the scheme beiog Mr. В. D. Ү, Cooper. 

The system being an extended one, has 
necessitated the use of  high-tension 
transmission from the maio power 
station, which is situated at Belle Isle, 
Wakefield, to the several sub-stations, 
where, after conversion to direct 
current at 500 volts, energy is fed to the 
lines. 

Some 25 miles of single track are now 
in operation, the gauge beiog 4 ft. 8} in. 
The usual construction has been em- 
ployed on about nine miles of single 
track, the roadway having been excavated 
to receive an 8-in. bed of concrete and the 


ARBANGEMENT or HiaH-PRESSUBE BwircH GEAR IN 


POWER BTATION. 


paving, for а width of 8 ft. for single, 
and 17 ft. for double track; in the 
latter case both the centre and margins 
are paved with. granite setts. Some 
16 miles of track, however, are laid 
with the roadway between the rails filled 
in with screened macadam. The rails 
are of the girder type, 64 in. deep, with 
а groove 1} in. wide; they weigh 94 lbs. 
per yard, and are laid in 45 ft. lengths, 
the rail joints béing double bonded with 
0000 Neptune copper pin bonds. 

The overhead work is practically all 
carried out on the side-pole system, with 
bracket arms and flexible suspensions. 
The poles and bracket arms are of simple 
design, the former being made up in 
three sections of lap-welded mild steel. 
Iu residential districts a more ornamental 
type of bracket is fitted. The trolley 
wires are of hard-drawn copper wire 
00 S. W. G., having a diameter of 348 
in. and a breaking strain equal to 24 
tons per sq. in. At certain points the 

I. T. feeders are led 
into feeder switch 
pillars of the D. K. 
standard type, and 
provided with two 
400-ampere quick- 
break switches, 
mounted on a 
marble panel. The 
connections to the 
trolley wire are of 
vulcanised india- 
rubber - cover ed 
cable. 
Elsewhere, at 
every half-mile 
along the route small 
cast-iron boxes are 
fitted to the bases of 
the poles, each con- 
taining four 150- 
ampere “ по-агс" 
switch fuses, The 
feeders are looped 
into these boxes, 
which serve the pur- 
pose of dividing the 
trolley wire into 
half sections and 
of cross-connecting 
for parallel run- 
ning. The cable 
taken from these 


WAKEFIELD SUB-STATION: HiGH AND Low PaEGSURB BWITOHBOARDS. - 
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connecting. boxes, up the poles, has the same section of 
copper as the trolley wire, and is insulated with vulcanised 
tubber. | | | i | 
Three car-sheds have been constructed; the principal depót, 
illustrated here- TM | | 
with, is situated: 
close to the gene- 
rating station at 
Belle Isle, and 
contains six tracke ; 

it is capable of ac- 
commodating 85 
саг. The other 
two car-sheds have 
been built at 
Rothwell and 
Castleford. 

The rolling 
stock consists of 
double-deck single- 
truck reversed 
Staircase cars, 
with а seating 
capacity of 22 pas- 
sengers inside and 
34 outside, The 
car-bodies were built 
for Messrs. Dick, Kerr & Co. by the Electric Railway and Car- 
riage Works,}Ltd., of Preston. They are of up-to-date con- 
struction,'and the most important parts are interchangeable. 


(1) Оёхтвю Роги CONSTRUCTION, WAKEFIELD. 
(3) WAKEFIELD; THE BULL Rina. 


The сагв are also fitted with life-guards of the trigger 
pattern. „ X i | 

Each car is wired for 15 incandescent lamps, which are 
run in series of five off the main circuit, and two 16-c.P. 
lamps are fitted as head-lights with reflectors. | 


Олв Внирв, BELLE ISLE. 


The cars are mounted on Brill trucks of 21 E type, the 
motors being spring-suspended from  cross-bàrs. The 
wheels are of chilled iron, and ' are 30 in. ih diameter. 
A complete Dick, Kerr electrical equipment is provided, 

| M" ' ` consisting of two 
AS AC QS of the firm's 
— standard 25 A 

traction motors; 
controllers of 
their standard 

D. B. I., form С 

type, with metallic 
shield blow- out. 

in which one of 
the cylinders, on 
which the con- 
tact makers are 
mounted, controls 
the power and 
speed of the car, 
and the other the 
reversing. Either 
motor can be 
entirely cut out 
of service, and the 
car driven by the 
remaining one. 
The power station occupies the site of an old dye works, 
and the steam plant consists of four Lancashire boilers, 
provided with fittings of normal type, together!with * Lord” 


itl Maik i} 


ак 1 
| 
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(2) VIEW ON THE BRIDGE, SHOWING THE OLD CHANTBY. 
(4) Typican DouBLE-DECK САВ. 


furnaces and hand-fired mechanical stokers; A Green fuel 
economiser, consisting of 820 tubes, with the scrapers motor- 
drivén, is provided in the main flue; also two compound 
steam-driven feed pumps by Messrs. Hall, of Peterborough, 
capable of delivering 24,000 lbs. of water per hour against 
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a boiler pressure of 150 lbs. The feed water is drawn from 
the River Calder, or the townsupply. In the boiler house is 
situated a small Willans p.c. generating set, which is used 
for driving the motor-driven auxiliary plant. | 

In the engine room (p. 987) are three “ Howden” high-speed 
triple-expansion engines, rated at 600 в.н.р, on normal, and 


\ “Ss, Leeds Corporation Tramways 
*. 
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20,000 gallons capacity. The alternators are “star” 
connected, have an output of 400 Kw. continuously, and are 
designed to give an overload of 25 per cent. for one hour, 
with a moderate rise of temperature. All three machines 
are designed to ran in parallel with each otber, means being 
provided for raising their voltage up to 6,600 to compensate 


\ — 


— b < —  Knottingley 


PLAN OF тнв WAKEFIELD AND District Lieut RAILWAYS. 


750 B.H.P, on overload, working at а steam pressure of 
150 Ibs. per вд. in., and running at 375 r.p.m.; these are direct 
coupled to Dick, Kerr's standard three-phase alternators, 
generating at 6,300 volts, 25 cycles, each set being provided 
with a direct-driven exciter. The engines are condensing, 
each being provided with a Körting " ejector condenser, 
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View ON LEEDS—WAKEFIBLD RovuTE. 


designed to give a vacuum оѓ 24 in., when dealing with 
12,000 Ibs. of steam per hour. 

Tbe water for condensing purposes is drawn wholly from 
the River Calder; three 6-in. motor-driven “ Invincible” 
centrifugal pumps, running at а speed of 1,000 r.p.m., and 
capable of lifting 550 gallons of water Ler minute, areinstalled 


in a pump house, over which:is situated а storage tank of 


for loss in the mains when running at a constant speed. 
The rotor spider is made of cast-iron, the hub being provided 
with a flange for bolting to the engine fly-wheel, and is pressed 
on to the shaft and key seated. 
The pole-pieces are made of laminated steel, the upper 
parts being of T-shape construction for holding the field 
. coils in position, and the 
E lower parts dovetailed 
for fixing on the rim of 
the rotor. The removal 
of the field ooils is 
effected by sliding the 
pole-piece from thedove- 
tailed groove parallel to 
the shaft, without dis 
turbing any other part 
of the machine. The 
machines are designed 
to give approximately 
sinusoidal waves of 
E.M.F. The stator 
frame is of cast-iron, 
built in halves, and 
is designed to allow 
complete ventilation of 
the laminations. 
The stator coils are 
former wound, and are 
embedded in rectangular 
slots, being held in 
position by wooden 
wedges, 
Theexcitersare 14 KW. 
four-pole shunt- wound 
machines, with the arma- 
ture built up on the end 
of the main shaft, and 
giving & pressure of 140 
volta. 
7 The switchboard was 
built by Messrs. Dick, Kerr & Co., and consiste of seven en- 
amelled slate panels, each supported independently оп an iron 
frame. The board, which consists of three generator panels, one 
power panel and three н.т. feeder panels, is shown on p. 987. 

The engine room is spanned by a 12-ton hand-power 
travelling crane worked from the floor level; this was 
supplied by Messrs. Jessop & Appleby, 


— — ee 


Vol. 55. No, 1.412, Рионивив 16,1904] THE ELECTRICAL REVIEW. 991 


The existing sub-stations are situated at Wakefield and 
1 and others are to be provided at Castleford and 

BBel. 

The sub-stations are fed from the power station by dupli- 
cate three-core H.T. lead-covered cables. At the Wakefield 
sub-station, situated about a mile from the power station, 
there are three standard Dick, Kerr 200-Kw. compound- 
wound rotary converters, running at 750 r.p.m., generating 
direct current at 500—550 volts. Each rotary has its 
complement of single-phase, oil-cooled, step-down trans- 
formers. The rotarics are capable of dealing with an over- 
load of 25 per cent. for one hour. The Rothwell sub- 
station is similar to the one at Wakefield, but is equippcd 
with two rotaries, with the necessary transformers and 
switchgear. | 

The sub-stations are each equipped with suitable travelling 
cranes, and a small induction motor of standard type with 
squirrel cage rotor is provided for starting up the rotarics 
by means of а belt drive. 

Our illustrations on p. 988 show the general out. 
lines of the plant installed in the sub-stations. 

The scheme appears to have been carried through in a 
workmanlike and practical manner, there being a complete 
absence of that superfluous detail with which so many 
undertakings are unduly weighted in their early years. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 980.) 
Bournemouth Telephones.—After applying for a tele- 


ber 7th, has resolved, by 17 votes to 14, to abandon the scheme 
and discharge the Telephone Committee. 


Wireless Telegraphy.—The 7imes says that the new 
wireless telegraph coast stations erected by the Marconi Оо. to the 
order of the Canadian Government were put to considerable use for 
the exchange of messages on the Earl of Minto's departure from 
Canada. The Tunisian, of the Allan Line, in which Lord Minto 
sailed, was in communication with the Fame Point Marconi station 
for 10 hours, and with the Cape Race Marconi station for 150 miles. 

The mail steamer Campania, which arrived at Queenstown from 
New York last week, reports tbat during the quick voyage of five 
days 18 hours, wireless communication was established with no fewer 
than 12 trans-Atlantic liners, ten of wbich were bound to American 
porte and two to British ports. Messages were received from and 
sent to each of these boats. When the Campania was 1,200 miles 
from New York, wireless communication was established with the 
Cunard steamers, Saxonia and Jvernía, the former from Liverpool 
to Boston, and the latter from Boston to Liverpool. The three 
Ounarders continued in communication at the same time for several 
hours, all the latest news from England and America being sent by 
the Campania to the Boston ateamers.— Daily News. 

Mr. Shaw, Secretary to the Treasury, in his annual report on the 
Finances of the United States; stated under the heading of 
" Revenue Cutter Service” that preparations were being made, 
through another department, for the erection of wireless telegraph 

‘towers along the sea coast, and that these, in connection with thote 

belonging to private corporations, would afford oppos&unity for the 
advantageous use of wireless telegraphy by this service. He also 
recommended tbat at least ten of the modern vessels forming the 
coastguard should be equipped with approved wireless equipment, 
the estimated oost of this being estimated at $19,000 (£3,800). 

The cable between Penzance and the Scilly Islands being inter- 
rupted, the Post Office announced on Tuesday that the telegraphic 
service with Scilly would that day, and until further notice, be 
restored by wireless telegraphy vid Falmouth and the Lizard 
Station. The charges are not affected. 


pos licence the Corporation, as а result of а lengthy debate on 


CONTRAOTS OPEN AND CLOBED. 


OPEN. 


Cardiff.—- December 19th. Two low-speed vertical 
engines and 1,100-xw. three-phase alternators; four Lancashire 
boilers, piping, switchboard gallery, three-phase cables, &c., for the 
Corporation. See “Official Notices " December 2nd. 


Glasgow.—December 22nd. The Corporation is inviting 
tenders for the supply of 100 electric car motor equipments and spare 
pars for the same. Specification on application to Mr. James 

ymple, general manager, 102, Renfield Street, Glasgow, 


Great Western Railway.—January 3rd. Conductor 
rails, insulating supporte, copper bonds, &c, for the electrical 
equipment of the Hammersmith and City Railway. See Official 
Notices" December 9th. 


Johannesburg.—December 27th. Transformer pillars 
and switchgear; also two 35-ton electric overhead travelling cranes, 
for the Municipal Council's electrical undertaking. See two Official 
Notices " October 28th. 


Manchester Ship Canal.—December 22nd.  Switch- 
boards, mains, feeders, arc lamps, &., for the new dock works at 
Balford. See ' Official Notices " December 2nd. 


Middlesbrough.—December 17th. Pipe-work and valves 
du the Electricity Committee. See Official Notices" December 
2nd. 


Neath.—December 28th. Alternating current watt- 
meters for the Corporation. See Official Notices to-day. 


Port Elizabeth.—January 16th. Water-tube boilers, 
400-kw. turbo-dynamos, mains, battery and boosters, switchboard, 
crane, public lighting, meters, workshop equipments and other 
plant, &c, for the Electricity Supply Undertaking. See '"Offi;ial 
Notices " to-day. 


Pudsey.—January 20th. Underground mains, junction 
boxes, switchboard, &c., for the Corporation. Beo Official 
Notices” to-day. 


Rochdale.— December 27th. Three-phare and con- 
tinuous-current switchgear, for electricity works extensions. See 
„Official Notices" December 9th. : : 


Roumania.—January 28th, 1905. ‘Tenders are being 
invited by the municipal authorities of Quirgin for the concession 
for the electric lighting of the town. 


Shanghai. — March 318, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See “Official Notices" October 14th. 


Southend-on-Sea.— December 21st. Two boilers, steam 
dynamo, fuel economiser and two electrical feed-pumps, for the 
Corporation. See Official Notices " December 2nd. 


Spain.—December 22nd. The Municipal Authorities of 
Almendralejo (province of Badajoz) are inviting tenders until the 
22nd inst. for the concession for the electrio lighting of the town 
during a period of 10 years. Particulars may be obtained from, 
and tenders are to be sent to, El Secretario del Ayuntamiento de 
Almendralejo (Badajoz). 


Spain.—December 26th. The Municipal Authorities of 
Valladolid are inviting tenders until the 26th inst. for the con-. 
cession for the electric lighting of the town during a period of 
six years. Tenders are to be sent to El Secretario del Ayun- 
tamiento, Maison Consistoriale, Valladolid, whence particulars may 
be obtained. 


Spain.—December 24th. The Gacela de Madrid of 
November 24th contaims a notice calling for tenders for the public 
lighting by electricity of Villanueva y Geltru for aterm of 10 years. 
For particulars see above paper. | 


Spain.—January 10th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until January 10th for the 
construction and working during a period of 60 years of an electric 
tramway between Axcoitia and Zumaya (province of Guipuzcoa). 
Particulars may be obtained from, and tenders are to be sent to, La 
Direccion General de Obras Publicas, Madrid. 


Sunderland.—December 30th. Wooden cooling towers 


tor the Electricity Department. See “ Official Notices " to-day. 


Swindon.—December 20th. Опе 300-K w. or 400-kw. 
steam dynamo, for the Corporation. Вее “Official Notices " 
December 2nd. 


West Ham.—Fan engine and “Sirocco” fan, steel 
chimney, condenser, tanks, hot well, and piping for the electricity 
department. See Official Notices December 2nd. 


OLOSED. 


Bannockburn Collieries,—The British Electric Plant 
Co., Ltd., have been awarded by the Alloa Coal Co. the contract for 
a complete electric power plant on the direct-current system for 
their Bannockburn Collieries, together with engines for the same. 


Blackpool.— The T.C. has accepted tenders as 
follows :— 


Walter Soott, Ltd., for the supply of tr&m-rails, fish-plates, and anchor jointe 
for the new promenade tramway. 

Guest, Keen & Nettlefold, Ltd., for tie-bars. 

Edgar Allen & Co., Ltd., for points, connecting boxes, crossings, manganese 
steel rails, and drain boxes. 

Bayliss, Jones & Bayliss, Ltd., for bolts, nuts and washers. 

Perey а for the erection of a switchboard at the refuse destructor 
works, 
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Canterbury.—The T.C. has accepted the tender of the 
Reason Manufacturing Co., Ltd., for the supply of meters for one 
year, and that of Mr. J. В. Райа for extensions at the Electricity 
Works, at £358 168. 


Deptford.—The tender of the Hart Accumulator Co., 
Ltd., has been accepted by the Borough Council for additions and 
alterations to the exieting battery installed at the Public Baths, 
New Cross, S.E. | | 


East Ham.—The B.C. has placed an order with Messrs. 
Dick, Kerr & Co., for top covers for 10 electric tramway cars, at £85 
each. | 


Hammersmith.—An order has been placed with the 
Imperial Engineering Supplies Co., Ltd., for pavement ventilated 
frames and covers of Sowden’s patent type. 


Liverpool.—The City Council has, on the Electric Power 
and Lighting Committee’s recommendation, accepted the tender of 
the Westinghouse Co. for two steam turbo-alternators, at £8,035 per 
set; of Green & Son, Ltd., for one economiser, £657 ; of Baboock 
and Wilcox, for four boilers, stokers, and superheaters, at £7,200 ; 
and of the Wheeler Condensing and Engineering Co. for condensing 
p at £13,400. These are repeat orders, and tenders were not 
invited. 


Salford.—The Т.С. has accepted the following tenders 

for the Electricity and Tramway Departments :— | 

Wm. Smith & Co., Ltd., Salford, ironmongery (electricity works). 

Sturtevant Engineering Co., Ltd., large motor starters. 

Veritys, Ltd., double-pole main switches. 

Electromotors, Ltd., electric motors, 4 to B н.г. | 

Chamberlain & Hookham, Ltd., motor-meters, 25 to 100 amperes. | 

General Electric Co., Ltd., steel insulated screwed tubing, electric fittings, «с. 

Hartcliffe, Lee & Malkin, Ltd., brass and gun metal castings. 

Lancashire Dynamo and Motor Co., Ltd., electric motors, ö to 80 H. p. 


Stalybridge. — The Stalybridge, Hyde, Moesley and 
Dukinfield Electricity and Tramway Board has accepted the tender 
of Mesers. Underwood & Brother for joining the Board’s tramways 
with those of Ashton-under-Lyre T.O. ; that of Messers. Dick, Kerr 
and Co., Ltd., for the overhead equipment; and that of Messrs. 

. Cook & Son for the supply of heating apparatus for the car-shed 
Stores and fitting shops. 


Whitby.— The U. D. C. has been recommended to accept 


the following tenders :— 


Boiler, pipework and mechanical stoker, Babcock & Wilcox, £945. 
Engine and dynamo, Parsons & Co., £1,550. 


Woolwich.—The B.C. has accepted the tender of 
Callender's Cable & Construction Co., Ltd., for the supply of high- 
tension mains, at £8,493. W. T. Henley's Telegraph Works Co., 
Ltd., tendered at £8,575. 


FORTHCOMING EVENTS. 


Friday, December 16th.—At 7.80 p.m. Institution of Electrical Engineers 


(Manchester. Mr. E. D. 6. Shelmerdine on * The Working of 


Batteries Under Reversible Booster Control.” 


At 7.80 p.m. North-East Coast Institution of Engineers and Bhip- 
builders. Ballot for new members. Resumed discussion on Mr. 


W. R. Cummins’s paper, A Ccmparicon of Vertical and Horizontal 


Tubes in Water-tube Boilers.“ 


Saturday, December 17th.--At 7.80 p.m. Glasgow Technical College Scientific 
Society. Thirteenth Anniversary Dinner. 


Monday, December J0th.—At В p.m. Faraday Society. 
will be read :—-‘‘ The Electric Furnace: Its Origin, Transformation, 
and Applications (Part II.), by Mr. Adolphe Minet; “ Electrolytic 
5 of Cobalt and Nickel.“ by Messrs. F. M. Perkin and W. C. 
Prebble; Tbe Electrolytic Preparation of Tin Paste,” by Mr. F. 
Gelstharp; ‘‘ Note on the Electrolytic Recovery of Tin,“ by Mr. F. 
Gelstharp. 


THE ELECTRICAL VOLUNTEERS. 


Тнв following orders are issued for next week :— 


Monday, December 19th.—'' A Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7 p.m. 

Tuesday, December 20th.—" B" Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7 p.m. Medical inspection for recruits and Special Service 
Seotion, 7 p.m. 

Wednesday, December 218t.—Submarine mining class, 6—9 p.m. 

Thursday, December 22nd.—'' C" Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7 p.m. 

Friday, December 28rd.—' D” Company.  Recruits' drill, 6 p.m. "Technical 
instruction, 7 p.m. 7 

Baturday, December 24th.— Headquarters closed for Christmas Holidays until 
January 2nd, 1905, inclusive. 


WitFerp C. Donsie, Capt. В.Е. 
For O. C. H. E. R. E. (V.) 


The following papers 


NOTES. 


Our Xmas Week Issue (December 30th).—We wish 
to advise our friends in good time of the arrangements which are 
necessitated in our editorial and advertisement departments in 
consequence of the ErEorBICAL Review offces being closed on 
Monday, December 26th, and Tuesday, the 27th, for the Christmas 
holidays. 

Editorial correspondence and articles should reach us on 
Saturday, December 24th, as far as possible, but the usual arrange- 
ments will prevail with regard to late news matter. 

Alterations to existing displayed advertisements, and new copy, 
should be in the hands of the advertisement department not later 
than Friday morning, December 23rd. Official announcements and 
small prepaid advertisements will, however, be in time if they 
arrive by Thursday, December 29th, at noon. 


The Electrical Engineers R.E.V.—The annual dinner 
of the Non-Commissioned Officers’ Mess was held on Baturday, 
December 10th, at Anderton's Hotel. About 758at down to dinner. 
Comp.-Bergt.-Major Marshall, president of tbe Mess, occupied the 
chair, supported by Major Dumbell, adjutant, Capts. O'Bhaughnesy, 
Leaf and Rossignol, Lieuta. Shepherd and Humphreys, Surgeon- Capt. 
Martin, Surgeon-Lieut. Leaf, Major Kemp, and N. O. O.'s from the 
Royal Engineere and Royal Garrison Artillery. 'The usual loyal 
toasts were duly honoured, and Major Dumbell, replying for the 
staff, made what was undoubtedly the speech of the evening. After 
referring to the camaraderie existing in the corps, he proceeded to 
illustrate by apt metaphors the position of the staff in relation to 
the N.C.O.'s and men to fill respectively the offices of driving belt, 
split pin, lubricating oil and explosive mixture by which the motive 
power was supplied. An excellent variety entertainment was pro- 
vided, and the general spirit of comradeship evinced on all sides 
made the gathering most successful. 


Alternating-Current Traction from Gas Power.— 
The Warren and Jamestown Street Railway Co. is equipping a 
single-phase electric railway system to operate between Warren, Pa., 
and Jamestown, N.Y., for which power will be supplied by gas 
engines operating upon natural gas. The equipment, according to 
the New York Electrical Werld and Engineer, is now being con- 
structed by the Westinghouse Cos. at East Pittsburg, Pa. 

Tbe power station will be located at Stonebam, Pa., two miles 
from Warren. The initial equipment will consist of two Westing- 
house gas engines, each of 500 н.р. capacity. They will be of the 
horizontal, single crank, double acting type, direct connected to 
two 260-kw. Westinghouse generators furnishing current at a volt- 
age sufficient for direct use upon the high-tension transmission line. 
The power equipment also comprises a 55-н.р. gas engine for operat- 
ing air compressor and exciter unite. Natural gas will be furnished 
by the local distributing company. In this district the gas bas а 
calorific value of 1,000 B. Th. U. per cb. ft. Transformer sub-stations, 
five in number, will be located along the right of way. These will 
receive the high-tension current from the transmission line and 
reduce the voltage to such an extent as to render it more suitable 
for use in single-phase motors. The present motive power equip- 
ment will comprise four quadruple sets of single-phase motors, 


. each of approximately 50-н.р. capacity. An interesting feature of 


the system is the arrangement for operating the alternating current 
motors upon the direct current trolley lines within the city limits 
at the termini. The Warren and Jamestown Street Railway is not 
a newly organised system, as it has operated part of tho present 
lines for а period of 11 years. Three years ago the company begau 
experimenting with the use of gas power, with sufficient success to 
influence it in the now exclusive adoption of gas engines for its 
entire power generation. 


The London Traffic Commission.— The Si. James's 
Gazette says that the greater part of the London Traffic Commis- 
sion's report is in type. It will be issued before the reassembling 
of Parliament in time, it is hoped, to enable the Government to 
adopt, if it approves them, some of the recommendations in deal- 
ing with the many schemes which are set down for consideration in 
the ensuing session. The Commissioners are said to be unanimous 
in proposing the establishment of an expert tribunal which will 
examine every scheme requiring Parliamentary sanction, and give 
advice. It is generally anticipated that the recommendation will 
be accepted by the Government, and that it will be speedily given 
effect to in order that the Bills now deposited may go before the 
new authority. Some very important suggestions bave been made 
by the Technical Advisory Committee to the Royal Commission in 
connection with the many schemes which the Commission asked 
the Committee to consider and report upon. A number of the 
schemes were found to be inadvisable, and a few impracticable, but 

. several of them, with alterations, have been recommended for 
acceptance. Empbasis, it is believed, is laid on the necessity for 
more uniformity and greater homogeneity. Valuable expressions 
of opinion sre “к on the question of the suitability of the 
“tubes” and shallow tramways for London, and a number of sug- 
gestions will be made with regard to the provision of alternative 
main roads and the control of road traffic generally. 


Appointments Vacant.— Lecturer and demonstrator in 
electrical engineering for the Woolwich Polytechnic (£150); 
publicity department manager for the Croydon electricity works 
(£150); car-shed superintendent for Blackburn Corporation Tram- 
ways department (505). The Newcastle-upon-Fyne Corporation 
is 2700 applications for the appointment of tramways manager 
at £700. 
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Condensers for Steam Turbines.—Mr. George В. 
Rockwood has contributed some notes on the above subject to the 
American Society of Mechanical Engineers. He estimates the coat 
of condensing plant at 30s. to 40s. per kilowatt with the different 
systems of plant.— (a) Surface condenser, a centrifugal hot well 
pump, ап air cooler, a single cylinder dry vacuum pump, and a 
. centrifugal circulating pump complete; (b) the same, but a wet 
vacuum pump, omitting air cooler, dry pump snd hot well pump. 
The third usual system is the barometric, which takes less space, 
coste 20s. to 25е. per kilowatt, but does not provide clean water for 
the boilers. А fourth class is specially pointed out in the paper, 
viz., the ejector condenser. At the Atlantic Mills a vacuum of 28 
to 283 in. is maintained on a turbine by the following system :— The 
exbaust is taken toa Bulkeley ejector condenser 34 ft. above ground 
level, the turbine being 12 ft. 6 in. above ground. Water comes 
500 ft. from a river under a head of about 3 ft., and it is elevated 
by a centrifugal pump to a vertical tank 15 ft. deep, maintained 
6 in. below the water inlet of the condenser. The depth of the 
tank serves to separate air pumped up with the water, which is 
drawn off to the condenser by a 7-in. pipe near the tank bottom. 
The 284 vacuum extends to the exhaust part of the turbine, the 
exhaust pipe being 16 ір. diameter from a 400-K w. turbine. With 
a 300 to 350-kw. load the hot well is 80° to 90° Е, It is not found 
at all satisfactory to have the injection pipe approach the condenser 
horizontally. The centrifugal pump to supply water to the con- 
denser requires 10 н.р. for 400 Kw. output. The ejector condenser 
complete costs 8s. to 10s. per kilowatt, or less if there is a natural 
head of water. It appears that with water at 7 cents per 1,000 
gallons (43d. per 1,000 English), it would coat annually about £44 for 
400 Kw., so that with 5 per cent. interest and 8 per cent. fixed 
charges, a capital expenditure of £334 slone is warranted, and it 
may easily not pay to buy surface condensers to avoid paying for 
feed water. In English cities water costs usually more than the above, 
and an artesian supply is often worth securing, for water can be 
pumped for zd. per 1,000 gallons. The author is by no means 
enamoured of perfectly pure water which will, he says, pit the 
tubes aud water legs of the boilers. The Atlantic Mills are believed 
to be the only instance where such a type of condenser is in use for 
turbines. 


Motor Traffic.—Mr. C. S. Rolls, in a lecture last week 
at the London Institution on the present condition and future pos- 
sibilities of motor traffic, said that since the passage of the Light 
Locomotives Act, 1896, the manufacture of motor-cars in Great 
Britain had shown remarkable growth. There were now at least 
130 makers, but the trade did not yet equal that of France, where 
the industry employed 200,000 men, and last year’s exports 
amounted to about £1,000,000. England, however, produced more 
cars for heavy traffic. Last year 6,133 light vehicles were imported, 
as against 3,747 in 1904, and the value of cars and parte imported 
during the year amounted to nearly £2,000,C00. For long dis- 
tances goods would be sent by railway, but for shorter distances, 
owing to terminal charges, conveyance by motor lorries would be 
cheaper. Steam was recommended for heavy haulage, the petrol 
motor for light vehicles, and electricity ав а luxury for town use. 


Papers and Lectures.—At the last meeting of the 


Leeds University Engineering Society, Mr. C. E. Stromeyer, in a 


highly technical paper, discussed “Тһе difficulty of attaining 
maximum efficiency of boilers without injuring them.” Не 
remarked that it was easy to atate the problem in its simplest form, but 
it grew more and more difficult when practical experiences were called 
in for assistance. When complete combustion is obtained with only 
the requisite air admission the heat of the boiler furnace is sufficient to 
melt osmium, and with twice that quantity of air a temperature of 
2,527 Е. is obtained. These high temperatures are reduced in 
practice by using about twice the theoretical amount of air, which 
is heated initially before entering the furnace. The lecturer 
examined the question of the effects of high temperatures on boiler 
working, the leakage of water tubes, and the distortion of tubes and 
plates. Inconolusion, he said it was highly desirable to ascertain if 
boiler troubles and mishaps were inseparately associated with high 
furnaco temperatures due to minimum air admission, or whether 
these bad effects were due to sediment, grease, scale, &c. He 
suggested that possibly some impurity could be added to the water 
во аз to give a stronger cooling effect on the boiler plates than at 
present. A discussion followed the lecture, and Mr. Btromeyer was 
accorded а hearty vote of thanks. 

Ata meeting of the Glasgow University Physical Society held on 
Wednesday, 7th inst., Dr. C. E. Fawsitt read a paper on Electrical 
Methods in Chemical Investigations." The paper evoked a con- 
siderable amount of discussion. 

Prof. В. P. Thompeon lectured on Michael Faraday and the 
Modern Development of Electricity " before the Cardiff Naturalists 
Society on December 8th. 

At the meeting of the Institution of Electrical Engineers 
(Glasgow Section) on Tuesday night, a paper by Dr. James B. 
Henderson and John S. Nicholson, of the James Watt Laboratory 
of the University, was read on Armature Reaction in Alternators.” 

Among the papers down for reading before the Royal Society 
yesterday, was one by Dr. С. H. Lees on Effects of Temperature 
and Pressure on the Thermal Oonductivities of Solids. Part I. 
The Effect of Temperature on the Thermal Conductivities of some 
Electrical Insulators.” Communicated by Prof. A. Schuster, F. R. B. 


Yarmouth Tramrails.—The Yarmouth Town Council 
has, by a large majority, ordered 800 to 900 tons of steel rails from 
Belgium for the electric tramway system. The Belgian prise is 
ena per ton, as compared with 104s. 6d., the lowest English 
tender. | 


Northampton Institute.—The annual prize distribution 
and students’ conversazione took place on Friday last, and, as 
usual, there were very large gatherings. Dr. R. Mullineux Walmsley 
reported upon the work done during the session, and again com- 
mented upon the necessity for greater accommodation. The prizes 
and certificates were subsequently distributed by Lord Reay, who, 
in the course of his address, congratulated the principal and others 
upon the work tbat had been done, and referred among other things 
te the lack of apprenticeship openings in London, which meant 
that boya who wished to become apprentices had to go to the 
provinces: There ought to be some remedy for this. The con- 
vertazione was continued on Saturday. One of the items in Friday's 
programme was a lecturette on “ Electric Lighting: Past, Present 
and Future,” by Dr. C. V. Drysdale. In the same room there 
was also а lecturette on Alternate Current Experiments.” 


British Electrical Friendly Society.—The third 


. annual meeting of this society was held on Monday at Essex Hall, 


Strand, Mr. W. G. A. Bond presiding. The report stated that at 
the close of the financial year there were 1,950 members on the 
books, and the receipts from all branches amounted to £3,574. Of 
this sum tke companies’ contributions aggregated £1,043. During 
the year 693 members claimed sick pay, amounting to £2,044. 
The increase of £199 as compared with the sick pay in 1903, was 
mainly attributable to accidents. There were now 29 branches at 
work, and the actual strength of membership in individual branches 
bad been as a whole well maintained. The chairman moved tbe 
adoption of the report, which was seconded by Mr. Garcke and 
carried unanimously. Revised rules, intended to meet the altered 
conditions consequent on the institution of a pension fund, were 
afterwards discussed and approved. 


London County Council.—At the meeting on Tuesday, 


. the Highways Committee reminded the Council of the acceptance 


in November, 1901, of the tenders of Messrs, Dick, Kerr & Co. for the 
supply of continuous current plant gnd three-phase plant respec- 
tively. The engines in connection with the former had been 


- installed at the Loughborough station, and those in relation to the 


three-phase plant at the Deptford station. Under the terms of the 
epecifications for the engines delivered under each order, the con- 
tractors were entitled to a bonus at the rate of £300 per lb. for 
every lb. or fraction of a lb. by which the steam consumption of 
each engine fell short of 24 lbs. per kw.-hour. A series of tests had 
been made with a view to ascertaining the steam consumption, 
with the result that the actual consumption was found to be 22:35 lbs. 
рег xw -hour at full-load. This corresponded to a reduction of 
1:65 lbs. per xw.-hour on the guarantees required by the 
specification, and the contractors were accordingly entitled to a 
bonus of £495 on each of the four engines, making a total of £1,980. 
The reduction in the steam consumption would effect a considerable 
saving in coal, and the Committee asked the Council to approve the 
expenditure, the amount of which would probably be saved in steam 
consumption during the first year of the working of the engines by 
the Council. 

The Highways Committee stated that 51, out of the 61 roof-covers 
sanctioned some months ago, had been ordered from Milnes, Voss 
and Co., of Birkenhead, while the remaining 10 had been put in 
hand at the Council's own car works. Some of the roof-covers had 
already been fixed and were in use, and the result was to be found 
in an inorease in the traffic receipts of the cars so fitted. The 
Council postponed for a week the consideration of a recommendation 
in favour of expending £8,500 on the provision of 100 additional 
roof-covers of the Mengarini type, and to be constructed by the 
Council on payment of a royalty of £4 10s. per roof-cover to 
the before-mentioned Birkenhead company. 

The London Electric Lighting Areas Act, which was promoted 
by the Board of Trade, was also referred to by the Highways Com- 
mittee, which recalled the fact that the Council sought to obtain an 
amendment for the protection of transferred consumers. This 
endeavour was, however, unsuccessful, although the Board of Trade 
undertook, before any agreement entered into under the Act was 
confirmed, to give the Council an opportunity of considering the 
matter. 


To Electrical Exhibitors,—The Metropolitan Electric 
Supply Co. is organising an electric appliances exhibition, to be held 
from March 27th to April 1st next at Paddington. Firms who pro- 
pose exhibiting are invited to communicate with the company. 


South African Notes.—Johannesburg.—Our Durban 
correspondent informs us that a scheme of great importance to 
Johannesburg and the Reef will be submitted to the Inter-Colonial 
Council during the session which has just opened at Bloem- 
fontein. The scheme referred to is a draft agreement between the 
Bailway Administration and Messrs. Mordey & Dawbarn for the 
electrification of the Springs to Randfontein section of the Central 
South African Railways, a distance of 57 miles. The scheme іп 
view contemplates the erection of & power station at Germiston, 
which will be а convenient centre in view of similarly equipping 
the Pretoria branch, distributing by means of overhead mains for 
the supply of three-phase current along the route. It is satis- 
factory to note that British material is being strongly recom- 
mended. 

Kimberley.—Presiding at the sixteenth annual meeting of De Beers, 
Sir Lewis Michell said a large electric power station had been com- 
pleted to light the town, aad the electric train to Alexandersfontein 
was in course of completion. 

Kingwilliam's Towa.—O. Novembar 15:4, after a langthy dis- 
cussion, tha В.О. u iaaimously decided to tak» over all tha asists 
and liabilities of tae King Elecirio Ligatiag Oo., accordiag ito an 
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agreement drawn up when the company was formed, and also to 
call for any objections to this action from the burgesses. The 
Mayor explained that the Council only possessed the right to take 
over the undertaking until 1907; after that period expired, unless a 
bargain with the company was come to, it would have to take a 
supply for public lighting for 25 years. All assets and liabilities 
had to be taken over as they stood. The average monthly revenue 
of the undertaking at the above date was over £400, and the total 
value of the plant was estimated at £21,000. Supply of electricity 
to the town has been available since October 23rd, 1903, 


Gas Accidents.—One of the most serious gas explosions 
in this country that has been recorded of late occurred on Wednesday 
at a drapery establishment іо Southampton Row, W.O. Much 

е was done to the premises, and a dozen people were injured. 
An escape of gas occurred during the fitting of a new service pipe 
in the basement, and it is thought that someone in passing dropped 
а glowing match which caused the explosion. 

The fumes given off by a gas stove rendered а Southport man and 
his wife unconscious. The latter, who was suffering from asthma, 
recovered, but her husband did not. An inquest was held on 
Wednesday. 


Metallic Carbides as Metallurgical Reagents.—A 
process has been devised by Mr. Н. Б. Blackmore, of Mount Vernon, 
U.S. A., for utilising in a manner more perfect than heretofore 
possible, the mutual reaction which occurs between metallic carbides 
and metallic oxides, the fundamental idea being that the reaction 
sball occur within the body of a flux. This, it is claimed, causes 
the reaction to be more complete, and enables it to be carried out 
at а temperature lying below the melting point of the oxide em- 
ployed. As an example, a mixtnre of four parts by weight of 
cryolite and one part of lithium fluoride is melted; and into the 
bath are introduced alternately aluminium oxide and equivalent 
quantities of aluminium carbide. These latter continuously react 
to yield free aluminium, which is removed st intervals from the 
bottom of the vessel, while the igneous solvent remains fit for 
further service. Potassium fluoride makes the bath more fluid, but 
lithium fluoride has the advantage of conferring upon it а lower 
specific gravity, so that the metal sinks better. If some oxide other 
than that of aluminium is employed, c.g., copper, an alloy of alu- 
minium with that other metal is produced. By adding calcium car- 
bide in place of aluminium carbide to the cryolite batb, the 


aluminium fluoride in the latter is gradually decomposed and con- ' 


verted into carbide, which then reduces any metallic oxide present ; 
and when the whole of the aluminium fluoride is destroyed, an 
alloy of aluminium and calcium may be formed by the action of 
the surplus calcium carbide upon aluminium oxide. The calcium 
may be removed from this alloy by adding further quantities of 
oryolite to the bath. The process is capable of numerous modifica- 
tions, but can only be carried out with metallic carbides. Carbides 
of non-metallic elements treated similarly give compounds of the 
metal employed with tbe non- metallic element, and not freo metals 
or alloys. ' 


A Carbon (or Gas) Battery.—“ A revolutionary process 


of generating electric power, destined to supplant steam,“ or, in 


other words, a new carbon cell, entitled the ‘‘ Dynelectron,” has 

been described by an American paperas the invention of а Mr. 

J. H. Reid. Бо far as we can understand the account given of this 
apparatus, it consists essentially of the usual carbon caustic soda 
iton arrangement, with which the name of Jacques was identitied 
some years ago. The dynelectron is а cast-iron cell 16 x 16 x 

26 іп, in size,charged with a solution of caustic soda containing 
1°5 per cent. of iron oxide, in which are a large number of hollow 
carbon rods. The apparatus has to be kept at a temperature of 
between 350° апа 400* F., to be supplied with air at à pressure of 
10 or 12 1bs., and to have the loss of water which occurs made good. 

In these conditions the element is said to yield current having an 
E. M. F. of 0 9 volt on open circuit; or, on closed circuit through a 
resistance which allows 200 amperes to pass, a voltage of 077 or 0:8. 
Alse it is stated that one oell of the size mentioned will yield 
power equal to 1 Е.н.Р. The electrodes are not destroyed, nor the 
electrolyte, as the current is produced by the "hydration and 
dehydration " of the caustic soda. By a somewhat curious coincid- 
ence, just at the time when this interesting report was published, 
а paper by F. Haber and L. Braner appeared in the Zeitschrift für 
Elektrochemie on the subject of the carbon cell; the authors 
remark that although the Jacques battery was thoroughly criticised 
at the time of its exploitation, the precise chemical changes 
occurring in it have never been investigated. They find that iron 
becomes passive in molten caustic soda owing to a coating of oxide. 
Passive iron and bare platinum make good oxygen electrodes in 
fused soda, provided the latter contains manganese. Most caustic 
Boda does contain manganese, and all common iron does во, so that 
sodium manganate is formed in the melt. The oxygen potential 
becomes greater as the temperature rises. Active iron and attack- 
able carbon form hydrogen electrodes in molten caustic soda, their 
potential being that of the gas. As itis conceivable that carbon 
monoxide might be produced by local action from the carbon and 
atmospheric oxygen, and that this might give sodium formate 
(which should be the cause of the E.M.F.) by reacting with the 
hydroxide, the authors have experimentally established the fact 
that & formate,or an oxalate, is immediately decomposed in a 
caustic alkali into alkali carbonate and hydrogen; while, in pre- 
sence of excess of fused caustic, carbon monoxide yields carbonate 
and hydrogen also. The hydrogen, therefore, is the sole cause of 
the electromotive force. Hence the so-called carbon cell isa gas 
battery, the oxygen coming from the air, and the hydrogen from 


the. action of the carbon upon the melt. The free energy in the gu 
battery when the caustic soda is fused without water agrees well 
with the quantity known for a long time to be developed by the 
decomposition of water when the caustic soda which is fused con- 
tains moisture, 


Niagara.— Mr. Orrin E. Dunlap writes from Niagara 
Falls : —“ An announcement of considerable importance, as concern- 
ing the future application of a portion of the power to be developed 
on the Canadian side at Niagara is to the effect that the Ontario 
Power Co. has entered into a definite contract with the Niagara, 
Lockport and Ontario Power Oo., whereby the former is to deliver 
to the latter 30,000 к.н Р. by July 1st, 1905, and an additional 
30,000 в.р. by January lst, 1907, making 60,000 нг. in all. The 
contract is made for a period extending to April 1st, 1050, but may 
be renewed 60 years longer, or until 2010. "Under the agreement, 
this power is to be delivered by the Ontario Power Co, at the 
boundary line in the vicinity of the whirlpool, where the Niagara 
gorgo is narrow, and at which point a transmission line is likely 
to be erected. The indications are that the Niagara, Lockport and 
Ontario Power Co., will build a transformer station at or near the 
whirlpool, and, under the agreement, it is to build a transmission 
line extending as far east as Rochester by July 1st, 1905. The 
performance of this contract is guaranteed by the forfeiture of a 
specific sum as liquidated damages in case of non-performanoe. It 
is intimated that this contract is made with the Ontario Power Со. 
by the Lockport Co. for the reason that it would require a long time 
to develop power in the vicinity of Lockport, and thus indications 
are that the long-reported prospective development at or near 
Lockport is very remote, for thie contract is for 50 years, with 
privilege of renewal for 60 years more. The Ontario Power Co. is 
erccting a power station at the water's edge in the gorge on the 
Canadian side of the river, and has already installed ite firat steel 
flume, which has a diameter of 18 ft. The company's plan is to 
place three of these flumes, each of which is intended to supply 
water enough for developing 60,000 н.р.” 


Thermo-electric Properties of Certain Alloys.— 
At а recent meeting of the Russian Physico-Chemical Bociety, a 
paper was read by N. ЇЧ. Turin, describing the results of his experi- 
ments upon the thermo-electric behaviour of tin-lead, tin-bismuth, 
lead-bismuth, and a few copper-zinc alloys. They were examined 
in contact with copper at the temperature of boiling water, and at 
that of melting ice. I¢ was found that the potential of the tin-lead 
alloys was constant, and independent of their composition; but 
that of the bismuth-tin, bismuth-lead, and copper-zinc alloys varied 


both in magaitude and sign according to their composition. The 


maximum potentials were met with in alloys corresponding almost 
exactly with the formulw SnBi; and Bis- Pb. The lead-bismuth and 
copper-zino alloys exhibited certain ranges of composition within 
which the E.M.F.'s were constant; in the former case this occurred 
with alloys containing 65 per cent. or more of lead, and in the latter 
with alloys containing between 10 and 25 per cent. of zinc. The 
copper-zinc alloys showed at least two maxima and two minima, 
On keeping, the alloys of bismuth with tin and lead exhibited 
alterations in constitution or condition which caused decreases in 
their potentials. The experiments are being continued. 


Caustic Baryta and Acetylene-Lampblack ,—A coord- 
ing to Н. Becker, а curious process which yields acetylene-black ss 
& by-product in the manufacture of caustic baryta (or barium 
hydroxide, rather) is in operation at Foligno, in Italy. The resi- 
dues obtained when crude sugar is purified by the baryta procem, 
1... by treatment with barium hydroxide and then with carbonic 
acid, consist of moist barium oarbonate. This is mixed with the 
necessary proportion of carbon, and fed into an electric furnace, 
where it is converted into barium carbide. The carbon monoxide 
evolved is burnt, and the heat generated is employed to dry the 
raw materials before they reach the hearth of the furnace. The 
carbide produced is immediately decomposed with water so as to 
obtain barium hydroxide, and the acetylene liberated is decomposed 
into carbon (“ acetylene- black,“ the already tried pigment) by some 
undescribed patent method. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry 
also electric tramway and railway officials, to readers of the 
ELEcTRicaL Review posted as to their movements 


Central Station Engineers.—The Sunderland Corpora- 
tion electric lighting staff held their fifth annual dinner on 
December 7th, About 100 sat down, under the presidency of 
Mr. J. F. C. SNELL, the borough electrical and tramways engineer. 
The toast, "The Mayor and Corporation of Sunderland,” wa 
moved by Mr. C. Donkin, and responded to by the Mayor, wbo 
observed that he and other users were looking forward to tbe time 
when there would bea reduction in the price of current. After the 
toast Our guests” had been responded to, Councillor Summerbell 
proposed The Electricity Department,” and erpressed the hope 
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that the cost of power to the Tramways Committee would soon be 
reduced by the Electricity Committee. Alderman Bruce, chaitman 
of the Electricity Committee, responded, and congratulated Mr. 
Snell upon the efficiency of his staff and department. The units in 
1904 were 3,500,000, but they estimated that, for the current year, 
they would be 4,650,000. The ratepayers of Sunderlaud, as rate- 
payers, had not contributed a single penny towards the cost of the 
undertaking. Tbe expenses had been earned by the undertaking 
itself. At the end of the present year they p to add 
£9,000 to the sinking fund. They had been ed to reduce 
the price, and he hoped that, when the accounts were made 
up for the present year, they would be able to indicate a re- 
duction in the price. At present they had six shipyards 
and engineering shops receiving power from them, and they 

to add to these the yards of Messrs. Short Bros. 
and Sir James Laing & Sons. Councillor Dixon proposed the 
health of the chairman, which was enthusiastically honoured, and 
Mr. Snell, after responding, presented a silver-mounted stick to the 
gecretary of the dinner (Mr. J. Hoey). 

Mr. A. J. BECERERTT, formerly assistant electrical engineer at 
York, has been appointed electrical engineer at Bridlington at a 
salary of £220 a year, rising to £250. An assistant isto be appointed 
а$ а salary of £100. 

The Hanley T.O. has appointed Mr. P. J. G. Swinney, of Purton- 
on-Trent, as junior assistant at the electricity works at a salary of 
£100. 

The 8t. Annes U.D.C. has increased the salary of the electrical 
engineer, Mr. J. Н. CLOTHIER, by £25 a year, with a further increase 
of £30 next April. - 

The first annual dinner of the Glasgow Corporation electricity 
department was held on Wednesday, 7th inst., in the Grosvenor 
Restaurant. Lord Provost Sir J. Ure Primrose, Bart., presided over 
a company which numbered 220. Mr. W. C. Martin, in proposing 
the toast of The Electricity Der artment,“ said tbat in 1893, when 
the committee's first balance-sheet was issued, the number of con- 
sumers was 108. Ten years later it was 7,013. Last year it was 
9,394. The capital expenditure in 1893 was £97,000, and 10 years 
later it had reached £1,000,000. 

Mr. J. E. TRaSDEL, deputy electrical engineer at Cardiff Muvi- 
cipal Electricity Works, was, on December 8th, presented by the 
electric light and tramway employés with a gold watch and chain, a 
case of cutlery, and a cigar case on bis departure to take up the 
position of chief engineer and manager of the electric light and 
tramways system at Pontypridd. : 

From the 147 applicanta for the post cf electrical engineer to Leigh 
Corporation, the Electricity Committee selected the following short 
list:—W. Ainscough, Leeds; Н. C. Caldwell, Altrincham; D. A. 
Hamilton, Lancaster; B. S. Hornby, Bolton; and A. T. Smith, of 


ury. 

The Kirkcaldy Т.О. on Monday agreed to increase the salary of 
the electrical engineer, Mr. O. F. Francis, from £250 to £300 per 
annum, and that he be allowed to take articled pupils and retain 
the premiums. 
` Mr. Сніск, of Horsham Electricity Works, has been appointed 
senior shift engineer at the Acton U.D.C. electricity works. 

Mr. Jons Henny Боокв Barm, resident electrical engineer, 
Mersey Railway, for the Britieh Westinghouse Co. since 1902, was, 
on Wednesday, appointed electrical engineer to Battersea Borough 
Council at a commencing salary of £400 а year. There were 108 
candidates. 

Mr. F. J. Автнов, cf Surbiton Electricity Works, has been 
appointed engineer-in-charge at the Leatherhead and District Elec- 
tricity Co.'s new sub-station. 


Tramway Officials—Mr. W. Е. ENDEAN, inspector of 


the Devonport and District Tramways, has been appointed manager 
of the B.E.T. Co.'s system at Middleton. 


General.—A new Chair of Electrical Engineering has 
been established in the University of Birmingham. as a supplement 
to the Lecturesbip in the same subject so admirably held by Dr. 
D. K. Morrie, e first occupant of the Chair will by Mr. GispznT 
KAPP, now lecturer at Charlottenburg. He is not expected, how- 
ever, to return to this country until the autumn of next year, and 
his appointment will not take effect until October, 1905. Mean- 
while, and subsequently, Dr. Morris and his staff will continue their 
work as before. The new and large buildings for the Department 
will be ready by that time. Prof. Burstall will continue to occupy 
his Chair, the title of which will be changed to Mechanical Er- 
gineering,” and he will have control over a great engineering block 
and the power station. It is not improbable that a special Chair 
of Civil Engineering in the narrower sense will be established. It 
is certain that a competent assistant will have to be elected to assist 
3 Kapp in the drawing office for dynamo and central station 

esign. 

Mr. TAYLOR, of Folkestone, has been appointed general clerk to 
the Acton U.D.C. electricity department. 

Lord RaAvrziaH delivered a lecture at the Academy of Sciences, 
Stockholm, on 13th inst., on the Density of Gases.” 

The Nobel Prise for Physics” which has been awarded to Lord 
RavLEIGH, and that for “Chemistry” which has been conferred 
upon Sir Мплллм Ramsay, were presented at Stockholm in the 
presence of King Oscar on December 10th, and a banquet at the 
Grand Hotel followed. It is stated that Lord Rayleigh proposes 
to present to the Cambridge University the value of his prise. 

Mr. Jonn Youxc, formerly manager of the Glasgow Corporation 
tramways, and now general manager of the London Underground 
Hileciric Railways, was welcomed to London on Tuesday night by 
some 300 or 400 fellow Boots at a smoking concert at the Great 
Eastern Hotel. 


Obituary.—Mr. Wm. ASHMORE, head of the firm of 
Messrs. Ashmore, Benson, Pease & Co., Ltd., electrical engineers, of 
Stockton-on-Tees, died on December 8th, at the age of 78 years. 
He established the firm 40 years ago. 


NEW COMPANIES REGISTERED. 


. Mors, Ltd. (82.811). — This company was registered on 
December 8th, with a capital of £15,000 in £1 shares, to acquire English patents 
relating to motor cars of the Societé Anonyme d'Electricité et d' Automobiles 
Mors, or others, to manufacture and sell in the United Kingdom and British 
colonies and dependencies, motor boats and accessories in accordance with 
such patents, to deal in motor cars and accessories made by the Compagnie 
Frangaisc des Voitures Electromobiles, and to carry on the business of garage 
proprictors, motor car and vehicle manufacturers, agents and merchants, elec- 
trical and general engineers, Хо. The first subscribers (each with one share) 
are: S. L. Lazarus, 3, Drapers’ Gardens, E. C., stockbroker; N. Drummond, 4, 
Down Street, Piccadilly, W., stockbroker; L. Carle, 34, Newman Street, W., 
engineer; P. Lazarus, 3, Drapers’ Gardens, E. C., stockbroker; D. Singer, 25, 
Old Broad Street. E. C., stockbroker; А. S. Parsons, 25, Old Broad Street, E. C., 
stockbroker; and M. A. Spielmann, 88, Gloucester Square, W., stockbroker, No 
initial publio issue. The first directors are S. IL. Lazarus (chairman), L. 
Carle (managing director), D. Singer, С. de Wilde, L. Haarbleicher, F. Kerr, L. 
Auscher,: M. Drummond and C. Banbury: qualification, £100; remuneration, 
£350 per annum and 5 per cent. of the profits after 5 per cent. dividend has been 
paid; divisible. Registered office, 55-59, Shaftesbury Avenue, W.C. 


Aberavon District Tramways Syndieate, Ltd. (82 801).— 


This company was registered on December sth, with a capital of £2,000 in 


£l rhares, to apply fora provisional order or Act of Parliament authorising the 
construction of an electrically equipped tramway in the parishes of Aberavon 
and Маграт, Glam., and elsewhere, to construct or &cquire any tramwaye, 
sidings, buildings, plant, and equipment, and to maintain, develop and work 
the same. The first subscribers are:—J. Moxon, Arlington Chambers, New- 
port, solicitor, 100 shares; J. M. Smith, 48, High Street, Aberavon, merchant, 
100 shares; К. M. Linton, Westgate Chambers, Newport, surveyor, 100 shares; 
Н. D. W. Lewis, Prudential Buildings, Cardiff, engineer, 100ehares; E. L. Hill, 
Royal! Chambers, Queen Street, Cardiff, engineer, 100 shares; J. A. Jones, 
Heathmont, Aberavon, M.D., 100 shares; and Н, J. Barclay, Arlington 
Chambers, Newport, Mon., 1 share. No initial public issue. The number of 
directors is not to be less than three nor more than seven; the subscribers 
are to appoint the first. Registered office, Arlington Chambers, 4-5, Commercial 
Street, Newport, Mon. 


Marlborough Electric Supply Co., Ltd. (82,8 10).— This ec m- 
pany was registered on December 8th, with a capital of £1,000 in £1 hares, to 
carry on the business of suppliers of electric light and power, electric engineers, 
electricians, contractors, tramway and railway proprietors, &o., and to enter 
into an agreement with the Bristol Trust, Ltd., whereby the said trust under- 
takes in consideration of £250 to pay the costs of formation and registration 
and certain preliminary expenses. The first subscribers (each with one share) 
are :— 8, Williams, 38, Parlisment Street, S.W., solicitor; E. Watts, All Saint's 
House, Bristol, solicitor; J. P. Muse, 28, Exeter Road, Bristol, clerk; W. Е, 
Laurence, 38, Parliament Street, S.W., clerk; W.C. Penn, 26, Victoria Street, 
S. W., civil engineer; W. F. Pressland, Broad Sanctuary Chambers, West- 
minster, electrio engineer; T. Hucklebridge, 7, Grange Road, Gunnersbury, W., 
surveyor. No initial public issue. The subscribers are to appoint the first 
directors. Qualification, 50 shares. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison and Swan United Electric Light Co., Ltd. (18,984).— 
This company's annual return was filed on November 7th, when 99,961 ** A," 
17,189 45 B," and 28,664 22105. "B" had been taken up out of a nominal 
capital of £941,090 in 150,000 A shsres of £5 each, 26.436 “ B shares of £5 
each, and 23,564 “ B "' shares of £2 10s, each; 10s. per share has been called up 
on 89,261 '* A,“ and £44,680 108. has been paid: £8 per share is considered as 
paid on 10,00, and £2 10s. per share on 89,261 A shares, and all the "B" 
shares are issued as fully paid making а total of £897,757 10s. considered as 
paid. Mortgages and charges: £443,028. (The capital was originally £1,000,0C0 
in £5 shares, but was reduced to present amount by cancelling £2 10s, per share 
on 28,564 B shares in August, 1904.) 


Mills, English & Co., Ltd., electrical and mechanical engi- 
neers, Swansea and Llanelly (89,254). —28,000 first morteage debentures, dated 
November 23rd, 1904, charged on the company's undertaking and property, pre- 
rent and future, including uncalled capital, have been registered. Holders: 
Metropolitan Bank (of England and Wales), Ltd., 60, Gracechurch Street, Е.С. 
£4,500 second mortgage “В” debentures, created and dated November 23rd, 
1904, charged оп same property, as first debentures, and subject thereto, have 
also been registered. No trustees. . 


Milford-on-Sea Electric Supply Co., Ltd. (77,043).—Issue, on 
November 12th, of £850 debentures, part of series created September 8rd, 1904, 
to secure £2,000, charged on the company’s whole property, present and future. 
No trustees. No previous issue of same series. 


Perth Electric Tramways, Ltd. (55,935).—Issue, on November 
24th, of £500 debentures, part of series created December 22nd, 1908, to secure 
£50,000, charged on the benefit of certain agreements, deposit, provisional order 
and Acts of Parliament, tramways, tramway undertaking, plantand machinery, 
&c., in Perth, Western Australia. Trustees: Lord Arthur Butler, 7, Portman 
Square, W.; and J. 8. Austen, 68, Dashwood House, E.C. Previously issued of 
same series: £35,500. 


United Electric Light and Power Supply Co., Ltd. (72,024). 
Issue, on November 22nd, of £450 first mortgage debentures, part of scries 
created March 17th, 1903, to secure £3,000, charged on the company’s under- 
taking and property, present and future, including uncalled capital, and its 
buildings, machinery, and other property at Guimarües, Portugal. No trustees. 
Previously issued of same series: £2,875. 


Jackson Bros. & Lord, Ltd., electrical and mechanical engi- 
neers, Salford (78,741). —А debenture for £100, dated December 2nd, 1904, 
charged оп the company’s undertaking and property, present and future, in- 
cluding uncalled capital, has been registered. Holder: R. B. Batty, 83, Princess 
Street, Manchester, * 


Hartlepool Electric Tramways Co, Ltd. (49,734).—Par- 
ticulars of a series of debentures created by resolution of November &0th, 1904, 
securing an amount equal to half the issued share capital, have been filed pur- 
suant to Sec. 14 (0 of the Companies’ Act, 1900. Property charged: The com- 
No dastees, (Note The whole’ of the nominal cepital ct #100000 Baa beer 

. ote.—The whole o e nom capit as been 
issued and 495,000 haa been oalled up.) p * 
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Industrial Storage Battery Syndicate, Ltd. (76,944).—Issue, 
on November 14th, of a debenture for £1,000, part of series created September 
Gth, 1904, to secure 23,000, charged on the company's undertaking and property, 


present and future, including uncalled capital, sabiect to prior charge for - 


£38,000. No trustees. No previous issue of same series. 


Mather & Platt, Ltd.  (60,387).—This company’s annual 
return was filed on November Ist, when 40,000 preference and 40,000 ordinary 
shares had been taken up out of a nominal capital of £1,000,000 in 50,000 pre- 
ference and 60,000 ordinary shares of £10 each. #10 per share has been called 
up on 29,200 preference and 2,500 ordinary shares, resulting in the receipt of 
£317,000. £443,000 is considered as paid on 10,800 preference and 87,500 ordinary. 
Mortgages and charges: Nil. 


Chloride Electrical Storage Co., Ltd. (35,889).—This com- 
pany's annual return, made up to August 31st, 1904, has been filed. 62,000 pre-. 
ference and 33,250 ordinary shares have been taken up out of a nominal capital 
of £135,250 in 62,000 preference, 83,250 ordinary, and 40,000 undenoted shares of 
£leach. £1 per share has been called up on 48,750 preference and 16,250 
ordinary shares, resulting in the receipt of £65,000. £80,250 is considered as 
paid 0 13,250 preference and 17,000 ordinary. Mortgages and charges: 


Chiswiek Electricity Supply Corporation, Ltd. (38,854).— 
Issue, on Noveinber 16th, of £500 debentures, part of series created November 
: 2nd, 1900, and covered by deed of March 8th, 1901, to secure £50,000, charged 
on the company's undertaking and property, present and future, including 
uncalled capita), Holder: W. B. Esson. 
saine series: £33,000, 


Chamberlains, Ltd., gas and electric specialists, London 
(81.744). Issue, on October 26th, of £60 debentures, part of series created same 
date to secure £300, charged on the company's undertaking and property, pre- 
sent and future, including uncalled capital. No trustees. 


Cassel Self- regulating Water-wheels, Ltd. (70,326).— A 
memorandum of satistaction in full of debentures dated August Bist, 1904, 
securing £500, has been filed. 


Muirhead & Co., Ltd., electrical engincers, Elmer's End 
(82, 270).— Issue, on November 16th, of £16,000 debentures, part of series created 
same date to secure £20,000. Property charged: The company's undertaking 
` and property, present and future, including uncalled capital. Holders: A. 

Muirhead, D. Sc., F. R. S., The Lodge, Shortlands, Kent; and F. L. Muirhead, 
M. A., LL. B., Downe Lodge, Downe, No trustees, . 


No trustees. Previously issued of 


ELECTRICITY SUPPLY ACCOUNTS. 


THE annual report on this undertaking for the 


Cardiff last year's working, issued by Mr. Arthur Ellis, 
Municipal the borough electrical engineer and manager, 
Electricity makes good reading. Electricity supply work in 

Supply. the Cardiff area is evidently making rapid 


progress, as to which the figures given below 
speak for themeelves. The moet important features are the public 
lighting (for which a moderate figure is charged) and the power 
supply. The latter, indeed, promises to acquire an additional 
300 n н.р. of motor connections in the near future, and it is con- 
templated to put down three-phase plant specially to deal with if 
at an early date. 

The works costs are а steadily improving feature, as might be 
anticipated, with a load factor approaching 16 per cent. It is to be 
noted that the total working costs (£17,838) include а sum of 
£6,225 for energy supplied by the Corporation Tramways Depart- 
ment from Roath power station, as against some £1,655 paid in the 
same way in the previous year. During the past five years the 
output returns of the undertaking are as follows :— 


Number of 
Year. Units sold. 5 Hs р, Пара Toad factor. 
1900 571,300 26 per cent. £7,247 1179 
1901 688549 31 „ 97.542 10°78 
1902 | 1,005,763 46 „ 61,852 12 07 
1903 | 1492470 | 48 „ 83,902 12-42 
1904 | 29385472 59 „ 109,570 15:81 


The rates fur supply are :—For private lighting on the maximum 
demand system, 7d. and 2d. per unit, or a flat rate of 44d. ; for 
power, 4d. and 1d., maximum demand; public arc lamps, £14 per 
annum, 

GENERAL STATEMENT. 


For year ending March 81st— 1904, 1903. 
Total capital expended ... T „. £183,767 £157,167 
Number of units sold— 
Private consumers ie je ee 1, 720,713 1,267,798 
Public lighting ... 885 ons n? 647,918 213,809 
By contract us eve "m T 16,841 10,863 
Total number of units sold woe 2,985,472 1,492,470 
Equivalent No. of 8-c.P. lamps : 109,570 83,902 
Number of public lamps 419 are 224 атс 
100 inc. 98 inc. 
Н.Р. of motors connected i ji 552 411 
Maximum load ES és 808 1.713 1.372 
Revenue account 
Gross revenue жа s .. £29,368 £21,157 
н Expenditure ése ext 888 £17,838 £11,271 
„ profit. £11,530 £9,886 
Average price obtained per unit— 
Private supply ... $us ose ; 8:44. 35а. 
Public lighting 006 eee е9 eee 1'9d. 2-44. 


` 


REvgNUE Ассорнт for YEAR ENDING Maron 91sT, 1904. 


Gross revenue 55 wie .. £29,368 = 2°96d. per unit 
Works and distribution coste (including 

ublic lighting)  ... iis .. £14,892 = 1504. „ 
Total working costs ji .. £17,838 = 179d. „ 


Pnorrr ВТАТИМЕНТ, 1904. 


Interest on loans, &c. -— төй 808 eee £5,791 
Sinking fund eee eee eee oes coe eee 3,360 
Balance on year’s working ... sa wise ~. 2,379 


Groes profit ee £11,530 
The year’s working resulted in a gross profit of £11,530, from 


which, after meeting financial and sundry charges, a balance remains 
of £2,379. 


We give herewith the tabulated returns of the 


Blackpool Blackpool undertaking for the year ending 
Municipal March 31st last. It will be seen that the total output 
Electricity shows an increase on the previous year, but that 

Supply. for. public lighting less energy has been con- 


sumed, despite a considerably increased number 
of lamps being in use. The revenue was well maintained, and 
after meeting working, financial and sundry charges, a balance of 
£1,887 remained. The figures show a remarkable resemblance in 
many respects to those given above for Oardiff. 

The charges for energy are :—Private lighting, 7d. and 2d. per 
unit, maximum demand; churches, 5d.; power and heat, 24d. per 
unit. Traction, 2d. per unit up to 250,000 units, and 14. after. 
Public lighting, 33d. per unit. Mr. Chas. Furness is the borough 
electrical and tramways engineer. 


GENERAL STATEMENT. 


For year ending March 81st— 1904, 1908. 
Total capital expended  ... - oo. £183,518 £177,765 
Number of units sold— 
Private lighting i» in ^. 1,052,440 965,290 
Public lighting... КРЕ sia .. 231,296 266,376 
Traction к Gs к .. 1,102,078 937,796 
Total number of unita sold .. 2,885,814 2,169,463 
Equivalent №. of 8-с.р. lamps connected 113,635 106,052 
Number of public lamps ve .. 263 arc 263 arc 
463 inc. 290 ine. 
Maximum load in kw.  .. А ien 1,776 1,730 
Revenue account— | 
: Gross revenue ... zi T .. £91,052 £29,461 
, expenditure... ‘se .. £17,830 £16,862 
„ profit без see . £13,822 £12,599 
Ave rice obtained unit— 
re ret go, ош 
Public lighting - oe 5 62d. 5:044. 
Traction sae Mus jus 1:83d. 1:82d. 


REVENUX ACCOUNT FOR ҮЮЕАВ ENDING Manou 3187, 1904. 
Gross revenue... iss ee .. £31,652 = 3°18d. per unit 
Works and distribution costs (including 

public lighting) TAE 
Total working coste 


£15,207 = 1:534. sy, 
T) £17,830 = 179d. [T] 

Pnorrr STATEMENT, 1904. 

Interest and sinking fund... 


Sundry capital repayments à 


£11,468 
T T ssi 467 
Balance on year’s working transferred to rates... 


1,887 


Gross profit £19,823 


: CITY NOTES. 


Isle of Thanet Electric Tramways and Lighting Co. 
Lonp ARTHUR BuTLER presided on Wednesday at Winchester 


House, E.C., over the meeting of this company, and in moving the 
adoption of the report, he referred first to the loan seoured upon 
deposit of debenture stock £49,000, which showed an increase of 
£9,000. This money had been expended upon various capital items, 
but principally upon the extension of the electric light installation. 
The directors, owing to the unsatisfactory condition of the money 
‘market, had been unable to place debenture stock at a satisfactory 
price, and were therefore obliged to increase the loan by ап addi- 
tional £9,000 during the year, thinking it more pradent to wait for 
an improvement in the times before issuing more debentures. The 
balance of revenue brought forward from last year was £5,048, ont 
of which had been deducted £473 for unascertained law costs in 
respect of compensation claims, and the directors had also written 
off this year £533 for improvement of cars. After шше 
the amount of £2,454 transferred to appropriation scoount, the 
balance carried forward would be £1,559. The net balance cn the 
revenue account was £13,493, against £12,304, showing an improve 
ment of £1,189. The assets had increased in some instances, 5 
to the provision of additional machinery for lighting purposes, © 
additional cables, meters, &c., required to install the electric lig 
in an increased number of private houses, shops, &c., larly lor 
Margate and neighbourhood. The £1,800 balance of sccount 
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adjustment and improvement of cars, shown in the balance-sbeet, 
would be written off in six annual instalments. This was the 
amount expended on reconstruction of bogie cars, owing to the 
objections raised by the Board of Trade to the double-truck cars. 
The directors regretted that they were unsuccessful in obtaining the 
Lighting Order for Ramsgate, which had gone to another company. 
The amount expended, £330 15s. 7d., would, therefore, have to be 
written off future revenue, unless, as was yet hoped, some arrange- 
ment might be made for the supply of current in bulk by the Thanet 
Co. With regard to the revenhe account, the receipts during the past 
year from traffic had increased by £1,540, due largely to the 
improved weather they had experienced dvring the summer season, 
but a strict inspection of the traffic statements showed that although 
they carried during the year a largely increased number of passen- 
gers (4,673,611 as against 4,406,821, an increase of 226,790), a very 
considerable number of these were short-distance passengers, 
bringing them to the conclusion that their undertaking bad suffered 
in the same manner as many other tramway companies from a 
depressed state of business generally, and a lesser spending power 
on the part of the public, who, although they took their annual 
seaside holiday, had to reduce their expenditure. The total miles 
run during the year was 857,881, against 808,914 last year; and the 
passengers carried were 4,673,611, against 4,406,821; the average 
number of cars running daily was 28, against 27; but in January 
only 15 were running, whereas in August 52 were running. The 
lighting business of the company had grown from £904 in 1908, to 
£2,291 in 1904, beirg an increase of £1,357, and though the 
progress might not be so fast in the present year, there was а 
steady increase in the demand for electric lighting in private houses, 
particularly in Margate, and as tbe directors bad lately sanctioned а 
lower rate for current, it was hoped that the consumption of current 
for lighting purposes would be largely increased, with advantage to 
the company in the way of additional revenue. The item carriage 
of parcels” also showed а slight increase over the receipts of 
last year. Turning to the expenses side of the account, the 
heading of '' General expenses, traffic and general wages " showed an 
increase of a little over £200 over last year. This was accounted 
for by the larger number of cars run during the year, 10,379 against 
9,874, an increase of 505 cars in the year, with an increased mileage of 
48,967 miles. Compared with last year the item for accident insurance, 
£1,131, was а very heavy one, but an unavoidable one. The com- 
разу, owing to the rather serious accidents in 1901 and 1902 had 
had to face either the payment of a larger premium for the insurance 
against third-party riske, or go through the year uninsured. In the 
result an insurance was effected at a cost of £1,400, and the item of 
£1,131 was the proportion of such insurance chargeable to revenue in 
the past year. Rents, rates and taxes were also an increased charge this 
year, owing to circumstances beyond the control of the directors, but 
the company were paying an additional £1C0 per annum tbis year, 
being the rental charged by the South-Eastern Railway Co. for 
running powers into their premises at the Town Station, Ramagate. 
Under the heading Power Station,” coal at £5,215 14s. 6d. showed 
an increase of £600 over last year, which was accounted for by the 
increased consumption of current for lighting purposes, and also by 
the large number of cars run during the year. Under the heading 
of “ Maintenance,” rolling-etock showed a decrease of £970 this 
year, the reconstruction of the bogie cars having enabled the com- 
pany to economise in this department. Permanent way repairs, of 
course, showed a somewhat large increase. The wear and tear on 
the curves at Thanet was very heavy, but he did not think, con- 
sidering the length of track which had to be maintained, that 
exception could be takea to this item. The same remark also 
applied to the charges for overhead wires. The balance of profit, 
£13,493 4s. 9d., had been carried to appropriation account, and with 
the further sum of £2,454 2s. 2d. brought into this account from the 
unappropriated revenue of Jast year, debenture interest and pre- 
ference dividend for the year had been paid, absorbing £13,500, 
interest on loan, fees to trustees for debenture-holders, stamp on 
registration of debenture stock, and income-tax, amounting in all 
to £15,947 бв. 11d. The working expenses for the whole year 
worked out at & ratio of 65 per cent., which would compare well 
with any undertaking working under similar conditions. During 
the summer, when the traffic was at its best, they worked at a 
ratio of as low as 27 per cent., whereas, unfortunately, during the 
winter months the receipts hardly paid for the working expenses. 
He would give the working expenses of some other tramway sys- 
tems, which he thougbt migbt be of interest to shareholders, 
although, in most instances, they could not be taken asa fair com- 
parison, owing to the peculiar disadvantages of the winter at 
Tbanet:— Dover Corporation, 73 per cent.; Blackpool Cor pc ration, 
62°43 per cent.; Brighton Corporation, 72:34 per cent.; Bristol 
Tramways, 65˙09 per cent.; Chatham and District, 76:58 per cent. ; 
Gravesend Electric Tramways, 67:69 per cent.; Morecambe Tram- 
ways, 83:38 per cent. ; Pcole and District, 61:56 per cent. ; Southend 
Corporation, 87:17 per cent. | 
Mr. Н. С. Levis seconded the motion, which, after а short dis- 
cussion, was agreed to. 


South Staffordshire Tramways Co. 


On Wednesday an extraordinary general meeting of the above 
company was held at Winchester House, E.C., under the chairman- 
ship of Mr. W. S. L. Schuster, for the purpose of passing а resolu- 
tion authorising the annusl meeting to be held in December instead 
of in March. 
The CHaigMAN formally moved the necessary resolution, which 
was carried. 
The fourteenth annual general meeting of the company fol- 
lowed, and the CHAIRMAN, in moving the adoption of the report, 


said that he had been for 10 years chairman of the company, and 
the board for the last 10 years had bad a very difficult but 
that would probably be the last time that he would address them. The 


solicitors could tell them that they had had the greatest difficulty 


in keeping the company above water. They had been in 
conflict with various bodies concerned, but at last they had 
come to а settlement with the lessee company, which, to 
his mind, would be of material benefit to the company as a whole. 
Tbe offer made by the lessee company in their circular of July 1st, 
1904, was accepted by proprietors holding £77,405 ordinary stock, 
and £58,240 preference stock, and this, of course, represented a very 
considerable majority. The lestee company were now the largest 
shareholders in the concern, and it was as much to their interests as 
to the interests of the shareholders to do all that was possible for the 
company. The lessee company's nominees were people who 
thoroughly understood tramway management from every point of 
view, for no company controlled more tramway undertakings in 
the United Kingdom than the British Electric Traction Co. 
It could, therefore, be only to the interests of the share- 
holders to be co-partners with tbat concern. They had £1,590 
available for distribution, and proposed to distribute as dividend 
£1,583 68. 8d., leaving £7 odd to be carried forward. This meant 
a dividend of 2s. 10d. for the year 1903, and fa idividend of 
le, 4d. for the half-year ending June 30th, 1904. With regard to 
the varioue negotiations with the local authorities, it would be seen 
that the completion of the sale of that part of the company's 
undertaking in the borough of Wednesbury still remained in abey- 


ance. The sale to the Handsworth Urban District Council of the 


lines and depót in Handsworth was completed in March, at the 
price of £5,250, and negotiations were still pending with the Cor- 
poration of Dudley regarding the purchase by them of that part of 
the company's undertaking in that borough. All these negotiations 
with local authorities would be greatly helped by the lessee com- 
pany holding such a large proportion of the ordinary shares. All 
interests would be in harmony, and it would practically be a dual 
control. In conclusion, the Chairman drew attention to the great 
work the solicitors had done in connection with the company. 

Mr. Davis seconded the motion, and the report was adopted 
without discussion. 

The retiring directors—the chairman and Mr. В. В. Blundstone 
— were re-elected. , 


Prospectus. 


Тнв prospectus of Raworth's Traction Patents, Lid., is now before 
the public, and the list of eubscriptions for the 15,000 preferred 
ordinary shares of £1 each will close on or before Tuesday next, 
20th inst. The nominal capital is £30,000, and the price to be paid 
for the patents, patterns, drawings, and uncompleted orders is 
£18,600, as to £15,000 in fully-paid deferred ordinary shares, and 
as to £3,600 in cash. The objecta of the company are already 
known to our readers, they being the acquisition of the British 
patents granted to the vendor, Mr. J. 8. Raworth, for the system 
of automatic regenerative control of electrically-propelled vehicles, 
and for the demi, or one-man car. The company will carry out 
conversions of existing cars for regenerative control by its own staff, 
and grant licences to the principal electrical manufacturing com- 
panies. The prospectus gives particulars of orders for equipments 
which have been received from various tramway authorities, also a 
list of patents. The directors of the company are Messrs. C. Shirreff B. 
Hilton, Thomas Browett, G. F. Metzger, A. К. Baylor and J. 8. 


Raworth. The secretary is Mr. John I. Hall, 2, Queen Anne’s : 


Gate, 8.W. 


Power Gas Corporation. 


Sin Henry FowLER presided at the meeting held at Westminster 
Palace Hotel, on 7th inst., and said that the progress and profits of 
the business bad been adversely affected during the year by the 
depression in the general engineering trade. The most favourable 
time for selling gas plant was when manufacturers were either 
building new works or making extensions to the old ones. 1% was 
almost hopeless, except in very prosperous times, to expect manu- 
facturers to discard their steam plant and substitute gas power, even 
though it were possible to demonstrate the many advantages that they 
would obtain by the alteration. They had secured the principal 
contracts which had been placed duricg last year for power-gas 
installations in this country. Beyond the all-important question 
of the general state of trade, there was ancther consideration 
which weighed largely in the minds of engineers when considering 
power-gas installations, and that was the degree of perfection now 
attained in the construction of gas engines of large powers. On 
the Continent, especially in Ge:many, the builders of large gas 
engines had been far better supported by manufacturers than in 
this country, and, no doubt, by reason of their wider range of experi- 
ence, the Continental gas engine builders had succeeded more 
rapidly in producing reliable gas engines of large sizes than hed 
been the case hitherto inthis country. It was, however, satisfactory 
to note tbat some of the most important engine builders in thia 
country had now complete arrangements for securing the advantage 
of the Continental experience, and were now manufacturing large 
gas engines of some of the best of the foreign types—for 
instance, the Oechelhaeuser engine, the Körting engine and the 
Cockerill engine. Electricity could be produced cheaper 
by Mond gas-driven generators than in any other way; but 
engineers of central electric stations in this country bad not yet 
made up their minds as to the feasibility of running large gas engines 
in parallel for the production of alternating current, although many 
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such installations could be seen running in 
particularly in Germany. They hoped that the North-Western 
Electricity and Power-Gas Co. would now soon place itself on a 
working basis, and proceed with the erection of its first central elec- 
tric station, which was to be driven by power-gas and large gas 
engines, and would thereby furnish an object lesson, the importance 
of which to the development of their business could not be over- 
estimated. Perhaps the most important new ground that they had 
broken was in the direction of electric tramway work. 


The India-Rubber, Gutta-Percha and Telegraph 
Works Со. | 


Tur directors’ report for the year ending September 30th, 1904, to 
be presented at the meeting of tbe shareholders, to be held at the 
offices on Tuesday, December 20th, reads as follows:— ` 

The accounts show, after provision for doubtful debts, a net profit of £11,344. 
Adding £66,930 brought forward, and deducting £12’5CO interim dividend paid 
in June, there remains a disposable balance of £65,774. The directors recom- 
mend the distribution of a dividend of 5s. per share, free of income-tax, amount- 
ing to £12,6C0, making, with the interim dividend paid in June, a total payment 
of 5 per cent. for the year, and leaving £68,274 to be carried forward. The 
general business of the company shows an increase when compared with last 
"year, but, unfortunately, the sales have been made on & rapidly rising market 

or raw material, and tbe selling prices of manufactured goods bave not pro- 
portionately increased. Moreover, the revenue for the year has been charged 
with amounts expended on the development of & new business which has not 
yet reached а remunerative stage. These two causes account for the serious 
falling off in revenue, but the directors think that the revenue for the current 
year will not be injuriously affected to a like extent. The Dacia and Buccaneer 
have been employed in cable-repairing work during the year, and these two 
vessels are at present under charter. The works at Silvertown and Persan 
have been maintained in their usual state of efliciency, and extensions con- 
tinue to be made. In April last the board made an issue of £100,000 second 
debentures. e 


Lancashire Power Construction Co. 


Tue report for the period ended September 30th last states that 
there remains £90,000 still to be called up on “A” shares. and 
£116,000 of "B" to be issued. The directors anticipate that the 
farther calls on the A shares will require to be made and the 
"B" shares to be issued (to the contractcrs under their respective 
agreements) during the next few months. Satisfactory progress 
has been made with the construction of the power station at 
Radcliffe, and the directors expect to have these works ready for 
supplying power early in the coming year. Negotiations are 
proceeding with a number of the local authorities for givirg a 
supply in their respective districts, and an agreement has already 
been entered into with Swinton and Pendlebury. 


W. R. Sykes Inter-Locking Signal Co. 


Mason-Genrrat C. S. Нотснікєон presided аё tbis compary's 
meeting on 9th inst., and said that the directors proposed to pay the 
eame dividend tbis year as was distributed last year—6 per cent.— 
and to carry forward the same amount within £160. The orders 
received during the year for the company’s specialities, as well 
as for ordinary signalling, bad increased both in number and in 
value, and the works were very busy. The new workshops referred 
to at the meeting last year bad been practically completed ; one of 
them had been, and the other shortly would be, fitted with the 
necessary machinery. This valuable acquisition and addition to the 
works had enabled the company to undertake larger contracts, com- 
bining both electrical and mechanical fittings, as well as to execute 
the orders more speedily. He might state that the whole cost of 
the additions had been paid for out cf revenne—a circumstance 
which to some extent accounted for the fact that the directors were 
not able to declare a larger dividend. 


t 


Provincial Tramways Co.— The directors recom mer d a 
final dividend of 3s. each on the ordinary bares, making 6s. per 
share for the year ended September 30th, placing £7,000 to 
depreciaton, and carrying forward £3,400. 


Stock Exchange Notices.— Applications have been made 
to the Committee to allow the following securities to be quoted in 
the Official List :— | 


Auckland Electric Tramways Co., Ltd.—Further issue of £85,100 6 per cent. 


first mortgage debenture steck redeemable. 
Birmingham end Midland Tramways, Ltd.— £200,000 44 per cent. debenture 
stock, redeemable. 


The Committee bas appointed a epecial eettling day as under :— 


Wednesday, December 21st.— Calcutta Electric Supply Corporation, Ltd. 
Further issue of 20,000 ordinary shares of £5 each, £8 paid, Nos. 60,001 to EO, OC0, 
and has ordered same to be cfficially quoted. 


Blackpool Electric Tramways (South), Ltd.—A 
meeting of the debenture ttockbolders has been convened for 
December 22nd for the purpose of considering their position. 


British Thomson-Houston Co.—The annual meeting 
was held yesterday afternoon, at 83, Cannon Street, E.C., for the 
adoption of the report. 


Eastern Telegraph Co.—Interim dividend of 14 per 
cent. on ordinary stock for the quarter ended September 30th. 


Eastern Extension Telegraph Co.—Interim dividend 
of Nu. 6d. per share for the quarter ended September 80th. 


lel abroad, | 


` STOCKS AND SHARES. 


Wednesday Evening, 


Ir anything, investment business shows a tendency to improve, 
This, on the eve of the Christmas week, augurs hopefully for that 
fresh revival which the Stock Exchange declares will come after 
the holidays. The outsider might eynically suggest that stock. 
brokers always look forward ќо а period "after" something else, 
and that their anticipations seldom materialise into reality. 
Nevertheless, it would not be difficult to catalogue a variety of 
causes that ought to make for better business, and in the mean. 
while the investor, as already stated, has by no means deserted the 
markets. 


Generally £o immobile, the price of India-Rubber, Gutta-Percha 
stares has fallen nearly £4 upon the issue of a disappointing 
dividend and report. Rumour was busy last week with the 
impression that some reduction might be looked for in the 
dividend, and for several days before the announcement appeared 
it was almost impossible to get a dealing price in the shares. But 


the figures were worse than had been looked for, and the price is 


now called 15 to 16, against the 19} ofa week ago. Other manu- 
facturing shares, however, are generally better. There is another 
rise in British Aluminium Preference, which brings the price to 73, 
or 35s. better in 10 days. Yet the 6 per cent. “ A " Preference are 
nominally 5s. lower at 82, although actually the price bas not 
changed. Crompton’s rose { to 14, and the Debentures have more 
than recovered their relapse, being three pointe better at 95}. 
Weakness continues to characterise Westinghouse Preference shares, 
which are now 2j, the Debenture stock being 89. The company 
received а good advertisement at the Metropolitan Railway luncheon 
on Tuesday. British Thomson-Houston Debenture is 101. 


Metropolitan Amalgamated Carriage shares are 1}; for the 
Ordinary and ij, for the Preference, and may come into notice 
through the railway function just mentioned. The undertaking is 
managed from Birmingham, where the shares are well thought of. 
There is а 4} per cent. Debenture stock that looks reasonably-priced 
at its current level of par. | 


Telegraph issues again exhibit & long string of improve ments 
and the strength of the market is quite exhilarating to write about, 
Sound investment buying controls the movement, although, as we 
pointed out on a previous occasion, the market for Telegraph stocks 
is во narrow that ccmparatively small demands or offers suffice to 
cause sharp fluctuations in the price list. The frepzie d fury ” 
developed of late by the American Railroad department is all to 
the good of the cable companies, and there has been renewed bull 
speculation in Anglo A," with a resultant rise of { in the quota- 
tion. But the Ordinary stock bas lost a point at 56. The Eastern 
group is sluggish, and shows little disposition to share in the ten- 
dency of the market, but the Trust issues sre all better, Globe 
Ordinary securing а advance to 104. The Preference rote { to 14, 
and Submarine Cables Trust Certificates are a point up at 121}. 
National Telephone stocks are also good upon the advent of divi- 
dend time: the Deferred marks a rise of 3 at par, and the Preferred 
ів à higher at 109. United River Plates rose another 2s. 6d., and 
Monte Video scored a florin sdvance. Chili Telephones have not 
altered. We regret to observe a widening of c ffieial prices in the 
list. Contraction is wanted much more imperatively. 


Once more it is the Electricity Supply market that provides losst 
tubject for attention, by reason of ita steadiness. 5 
Ordinary at 63 has bardened a fraction, and County of London fel 
5e, to 94, while South Metropolitan lost ; at 17s. 64. middle. 
Metropolitans moved up à to 16}. Otherwise there is no sppre 
ciable movement. Weare glad to see that Charing Cross Preference 
ras been sent out in the Official List at the odd - loc king price : 
Е.ә. to 512. There is а strong Stock Excbange prejudice y 
quoting what members call a “crcoked price,” of which is e 
figures furnish a good illustration, but since the price gives я 
idea of the actual state of the market than would be p 
calling it 53 to 6, we cannot ree where valid objection exists. ei 
or three other instances of а similar kind are noticeable this wees. 


Central London Ordinary has been down to 90 this же e 
firmed up to 92 again, thus showing no cbange. Nor are any о эй 
other purely electrical stocks altered, except Great Northern, ad 
dilly, and Brompton Ordinary, which eased off to 9. Metro 
steck remains at 98, and Districts dropped à to 40}. ja 
descriptions call for no special ccmment. Calcutta T zc 
being dealt in about their middle price of 8, and there is still ius 
ness in London United Tramways issues. Whenever these give W^ 
inquisitive folk drop hints about the possibility of more 
being required for extension purposes. | 


g - 7 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present AMB or | Dividends for the last айпа | Quotations | week ended 
"em: Share. three years. Deo. Tih. Deo. Mth, | Peo lith, 


190] 
oe oe өе 100 ee 


67,100 | African Direct Те! 4 eo ое 
95,000 са sig ep хе Nos. 1 to 36,000 ee oe ee 10 ee 


— Telegraph 


119,700: do. 5% Deve ов. 1 to 1,250 Red, ee oe ее 100 ee 
398,840 de o-American Telegraph ` „+ eo оо ә» е» нә е. Stock | 618, 
8,106,580 | Do. do. do. бры оо s o „ Stock 6% 
8,105,580 Do. do, do. Deferred ee ee ee ee ee Stock Ss. 
44,000 Chili Tele оле, Nos, 1 to 44,000 ee ee ee ee ee ГЕЈ Б 5 

18. 888, 006 | Commero „ e 8 
1,941,200 Do. do. Sterling 500 year 4 9% Deb. Stock Red, .. „„ | Stock d 
Cube Teleg raph ee ee ee ee os ve ee ео 10 4 % 
6,000 Do. 1 Pret. . ee ee ee se ee ee 10 Д4 
17,981 | Direct Spanish Telegraph, Ord. "IP m sx b e 
6,000 Do. 20: 10 Cum, Pret, ee ee oe ee 6 es 


80,000 Do. 
60, T7103 Direot United Bie Oabi 


81,800 Dir зс West India Сеше, 4% Heg, Be , Deb., within Noe. 1 to 1,900, Red, | 100 T 
4,000,000 Eastern Telegraph, О e. oo 5€. ө» ое | HOOK | TG 
1,955,565 Do. 9 7 Prel. Stock ee ee ee ee Фе 100 ee 
1,584,645 Do. 4 Mort. Deb. Stock Red, ee ee ee ee Stock oe 
800,000 | Eastern Extension, Australasia, and China Telegraph oe e| 100 1 96 
830,000: Го. 4% Deb. Stock T Stock is 
800,000 | Hastern & South xiu Tole., 4% М}, рь,, Мов, 1 ю 8,000, red . 1900 | 100 ee 
900,000 | Do. do. Reg. Mort, Debs, (Mauritius Sub.) 1 to 8,000 | 395 A 
180,997 | Globe Telegraph and бф. е сез 10 596 
180,043 Do. do. в Pret. as oe ee 90 ve ee 10 ee 
160,000 | Great Northern Telegraph, o 10 [16% 
64,700 | На}! 4х and Bermudas Cable, 96 En Mort, Debe, within мое} 100 " EA » 101 —109 101 —1C3 
U 9 * ^ 
17,000 | Indo-European Telegraph e os оа c e| Æ |10% | 10% |109% 444 — 46 414 ~ 4° 
72,680 Monte Video Telephone Co, Lid., M co) we che s 1 24% | 8 8 i - іс P 
1,988,888 | National Telephone, Pref. Stock .. .. .. of 100 5% | 6 6 168 — 1084 —10 4 
1,966,661 Do. Det. Stock iio ee can «ao. Seer Б т: i 43 5 964 — 97} 995 - 100, 
16,000 Do. do. 69, Cum. lst Prein. 10 6 6 6 13 — 14 18 — 14 
15,000 Do, do, 6% Cum. ind Pref. .. e e| 10 6 6 6 13 — 18. 12 — 18 
8,250,000 Do. do. 5 Коп. cum, Brd. Pref., 1 to 260,000 . b 5 5 5 51— 5 54 — 6A 
000,000 | Do. do, Bi рер, Stock Rel.... Stock | Bà Bà 84 985 — 995 
689,598 Do do. 4% Deb. Stock Red. M “> ee és. 100 4 4 4 1673 —105 1044 —10. 
1,000,000 do. Prov. Certs., 85% to be paid ki .. - 614— 6 
119,818 oriental Telephone and Ele Nos. 1 to 171,604, fully pala ee cu - ‚6% | 6% | 64% аи 14 1.— ] 
, о, ce ee ee 
100,000; | Pacific and European Tel, 4% Guar, Debs., 1 to 1,000 5% ..| 100 - 
11,889 Reuter's 0 ee ee ee ee ee ee rx) 8 6% 
8,806 Submarine Cables Trust ee ee ee ee ее ee Cert, ee 
68,000 | United River Plate Telephone e n b 1 96 
40,000 Do. do, E Cum. Pref., Nos. 1 to 40,000 .. b ee 
179, 947 Do. do о. Debs. ee ee ee ee ео Stock ee 
15. 600 | West African Telegraph, ае РИ P e 10 eo 


80,008 | West Coast of America. 1 to 80,000 and 68, 001 to 59,009 24 i 
150,000! | West Coast of America, 4% Debe., L to 1,600 guar. by Bras, Sub, Tel, | 100 - 
81990 | Westen р: Lid., Nos. 1 to 307, 080 oo „ | 10 |1% 


75,0003 Debe. 2nd series, 1906 ee oe ee 100 ee 
009 De Deb. Stock Red. ee ee ee ee 100 ee 
66,821 | West Indis ant Panama Toa й eo o 10 oe 
84,668 Do. do, 6* Oum, Ist Pref. ee ee 10 ee 
4,009 D^, de. do, 6 Саш, ind Pref, ee ee 10 ee 
89,0001 о, ёо, йо, 5 % Debs., Nos. 1 to 1,809 oe | 100 oe 


LLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


40 000 Вени Aluminiom Саш. Жең ee m eo ee ee ee 10 ee ee ee 7 — af Ti~ 8 
10,000 do. A"6 m. Pref. ee ee ee 10 ee ee oe к — 94 ee ee 
• 800,080 Do, do. 1st оп, Deb. Boch Red. ae өө es Stock ee oe 0 0 96 — 100 06 — 100 oe ee 
100,000 | British Mleotri © Traction J) „ 10 |99 | 89% | - — 10i 64 — 103 ЧЫ 9] 
100,000 Do. do $3 Cam » Pref. so ae 10 D «is ee 103 — 11 104 = 11 1 10:3 
600,00: Do. до, Perpetual Dehenture Stock ee „Stock ee oe ee 117 —119 117 —119 1183 Po 
Do, 60. 4 V па Deb. Stock Red. ee ee "Y 100 е ee ee 96 — 97 95 — 97 ee ee 
160,000 British Insulated and Hels Cables ee ee ee ве @e 6 10 % 10 % 8 % 1 — 61 ‘ жор ee ee 
100,000 Do. do. 6% » Pref, 0 0 ee ee ee ec Ü ae ee ee — b = . oe 
58 1 Do. пасе 4 Co 96 1st Mort. Deb. Red... ee ee ee T Ni ee oe 103 —106 | 102 —105 oe eo 
, e 6 63 о ов ee ee oe ee oe ee ee ee ео ee 
inn |" Do. 2. NM б % Cum. im omo om „ |р е ula ий и М |::|: 
rush ectri pere О nm Ф oe ee oe oe те — [E e* 
150,000 Do. өв oe oe 3 8 % 6 % 6 % 1 =з 1} i- 1 18 1А 
195,000! Ро, до us "m en, be Stock oe ее Stock ee eec eo 98 Э, 06 98 = 96 @e ee 
1 45,0001 Do. Perp. and рев Stock ee ee Stock oe ee ee 69 — 78 68 — 72 ee eo 
„85,000 | Oallender’s Cable onn аай e 0 | 5 [9095 |15% | 1949 — 10 — 10 jd EX 
40,000 Do. do. do. Cum. Pret. ee 6 ee Фе ee = ög —. t3 ee ee 
80,0001 Do. do, do. Aii ist Mort, Deb. Stock Red, e» | 8 oock ee T oe 104 —106 104 —106 es T 
494,098 Do 0. do. 4 a Pref. Stock ee ee ee ee ee Stock 4 4 4 101 -—108 101 —108 1014 
494.098 Do. do, Def, do. ee ee ee oe oe Btock 4 4 4 B1 ее 88 81 — 86 4 . 
1,880,000 City and Bouth о Railway ee ve es ee ee ee Stock 2 8} P 46 — 41 46 — 41 47 4 
ors. . " 0 ‚апа 22 Ze 
100,00 to 11,000 of 50 red. 9 эө oe ee ee 90 95 98 98 ee 
89,201 | Edison & Swan United Elec. Light, “A” shares, £8 paid, 1 to 99,961 b Nil Nil oe 8— É- { B ө» 
17,189 Do, do, „A shares, 01 7,189 .. “з 6 Nil Nil ee l— 1$ 1— 1 “ә ee 
„0281 Do. do. 45 Stock Red. 100 ee ee T 78 — 88 T8 — 88 " өө 
200,000: Do. do. а ар b, Stock Prov, Certs. ‘all pd, 100 - — T 179 — 84 179 — 84 T өө 
112,100 | Blectric Construction 110112000 .. 2. „ „„ „„ ..| 9 6% | 6% | €% là— d là— 1 А 5 
81,800 Do. do. 1 Саш, Pref, 1 to 81 890 ee ec es 9 eo өө ee 23 == 2}— e ee 
„89,500: | ро, йо, 4 Perp. 1st Mort. Deb, Son. . Бюок| .. к ү 96 —100 98 —100 is к» 
96,000 General Eleotric Oo, ), Б um. Pref. өө ee ee ee 10 5 % 5 % ee 9%— 10 94— 10 ae ee 
200,000 Do. 0. 4 ort. ee ee eec ae Stock in ee oe 91 — 96 91 — 96 ee ee 
300,000 Henley ( W. Т.) Telegraph Works, Ord... .. . 6 |909 |90 / |15% 1 -1l 104— 11 s 18 
900,000 do, Pref, ee ee ee ee Б ee ee ae 6 = 57 b - 6a 5 ee 
60,000 — Gaus Porchn à Telegraph Wor s j M: ^u 10˙ 10 | 2: 19 —1» 15 48 153 | 162 
T, ee ee oe me — a 
2 Liv De; йо. ч 4 % ist Mort, Deb. E n 149 ee mi gid Bio i en , ae 
э erp Overhead Railway, Ord өө oe ee ee ee = ee oe 
27.850 бо Constro — and Ке áio pa Е 8 н 2s 10 a 5 90 9 i = ш i zs i 89 88} 
ошоп 18 — 
150,00 Bo. do. 4 96 Deb. Вав. "Nos, i ю 1,600 Red, 1900 100 5 = > 108 106 108 —106 is ee 


60,00 Waterloo 4. City Bailway, Ord, Btook oe oo oe ee ө» 100 89% 84% 8% 68 — 90 88 — 90 m 


— M —QMÀ MÀ M MÀ ——— — 
* A репой ¿f п пе months, # Quotations on Liverpool Btook Exchange, f Unless otherwise stated all shares are fully paid, 4 From Manchester Share List 
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SHARE LIST OF ELECTRICAL ‹ COMPANIES «tud! 


Stock 
a ily NAME, OF 
Share 
i 
90,000 | Brompton & Kensington г?н Light Sup., Ord., 1 to 90,000  .. 6 
90,000 Do. 1% Cum. Pref. oe b 
850,000 | Central Electric Bupply 4 Gur Deb. Stock .. Ss ne Уз 100 
60,000 | Charing Cross and Strand Electricity Supply... - ae eo б 
30,000 А do, о. 4A Cum. Pref. .. 5 
40, 000 Do. do. d Undertaking” Саш, Pref, „ө 5 
40,000 Do. do. 1 ee её se 6 
960,000 Do. do. 4% Deb. Stock Red, .. ae ve ee | 100 
44,496 Chelsea Electricity Bupply, Ord... ae oo гә 5 
150,000: Do. % Deb. Stock Red. 2 vs ee | Stock 
30,596 | City of London Electro Lighting, Ord. 40,001 —i io, ` vs T 10 
40,000 Do. 6 % Cum. Pret., 1 to we 10 
400, 0003 Do. 5 % Deb. Stock, Scrip. (iss. at 115) all paid s oa 
800,000 Do. 449% 2nd Deb. Stock, Prov. Certe., all paid .. n 100 
40,000 | Oounty of London есше Lighting, Ord. 1—40, 000 , 6% 10 
90,000 Do. 6 96 Pref., 40,001—€0 s. 10 
600,000: Do, 40 9. 4% Deb. Stock е ө ee eo ae LE 
950,000 Do. Фа Deb. Stock .. s sa .. | Stock 
70,000 | Edmundson's Electric Corporation, Ord. Shares ae We We b 
70,000 Do 2 6 % Cum. Pref. We v 
800,000! 1st Mort. Deb. Stock .. | 100 
91,000 Kensington and Knighisbridge El 0 ош ay ee 6 
90,000 do. do 4% Debenture Stock . | Stock 
110,000 | London Electric Supply Corporation, Limited, Ord. .. T es 8 
49,840 Do. do. 6 95 Pret. b 
260,0001 Do. do. do. 4 % 18% Mort. Deb. Stoch Red Stock 
100, 000 макорон Bleotris Supply, 1 to 100,000 oe 10 
71,106 do. jie Cum. Pref. 1—71 106, £8 paid a 5 
830,000: Do. do. 1st Mort. Deb. Stock oe os si 
950,000: Do. do. Mort. Deb. et Red ee | Stock 
10.859 | Notting Hill Bleotrio Lighting T -— oe 10 
59,000 Do. do. 4% 18% Mort. Deb. im se ee | 100 
40,000 | 8$, James’ and Pall Mall Eleotric Light, Or és a А 6 
90,000 Ро. до. до. 1 96 Pref. 90,081 to 40,080 b 
160,000: Do. do. do. da Deb. Stock Red. | 100 
12,000 | Smithfield Markets Eleotrio Supply, Ord. te xe ex vx 6 
60,000 Do. do. do. 4 % Deb. Stock .. .. | Stock 
65,000 | South London Electricity Bapply. Ord. , EN T ae b 
100,000 | South Metropolitan Electric Light and Power Ord. .. Eas е 1 
60,000 (Late Blackheath and Greenuich {; % Pref. .. ee 1 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stock | 100 
80,000 | Urban Electric Bupply, ord: А ve sie - và b 
80,000 po: 6 % Cum. Pref. · os T 5 
200,000 95 430% let Mort. Deb. Stock Red з ae 100 
110,000 ае еси Sopply, oe ys ia es an 6 
98.141 Do. Б . Cum. Pref. 5 


$ beet to Founder Shares. 


»" Buiphurio es 
s Ammonia, Muriate (crystal) 


а Bleaching powder .. 2 
a Bisulphide of Carbon 


а Borax. . ee ee 
2 Bensole 009) T es ve 
а 99 (50 %) ee ee ee 


а Copper Sulphate 
а Leal, Nitrate 
» White Sugar 
м Peroxide 
Methylated Spirit . 
Naphtha Bolvent (90% a le С), 
Potash, Bichromate, in casks .. 
" austic (76/8096). . 
hellac 


8 T 

Bulphate of Magnesia ee 

Sulphur, Sublimed Flowers 
s Recovered 


а 
а 
а 
a 
a 
a 
а 
a 
а 
& ee 
a " Lump 2s 
а Boda. Caustic (white 70 95) 
а „ Crystals es 
а „ Bichromate, casks.. 


METALS, . 


b Aluminium In in ton lots. 
i Wire, in ton lots. 
Bheet, in ton lots .. 
b Babbite’s metal ingots . es 
e Brass (rolled metal 2 to 12") basis 
н Tube (olla ar ee . 
" (во rawn).. 
” Wire, bas 
е Copper Tubes tt (brazed) 
е » (solid drawn) 
с € Copper Bars (best selected 


Quotations 


ro 


aaa 


Smith & Co., f Indis-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shak 
Со, Dus: k Morris Ashby, Ltd. ; т W. T. ‚ Glover & Co., Ltd, n P. Ormiston & Sons ; 0 Johnson, Matthey & Co. Ltd.; Р Тһе Phosphor Bronse Co., Lid. 


losing 
Dividends for the 
last three a . W 
"ox, |t 8 t^ 0% 104— 11 
Ф в ее ee 1 1 
T i» ve 104 T xa 
10% 10% 8% — 5h 
S E js 4— 5 
os ee ae — 5 
4o ee 196 ет 
Cx dk n aed 
2 DE gis 1 14 
ee ee ee 128 —127 
К 2: (à, E 108 
* % i ee 1 ki 
ee ee ee 167 —110 
x d Je " —103 
E 
10% |10% | 139, 112— 188 
ee ee oe m "5 
* * . = 
ee ee ee 574 БМ, 
ee ee ee 112 —117 
* e | 6% | CET 
gs вр ss 101 —108 
14496 | 144% 14% 14 — 114 
2: NE E 99 —101 
i phi 55 s — и? 
* 
ds n 3 1 Та? 
ев ее ee tti— 6 
PE [ыз e 
* un |i% | 12) 18 


t Unless еве stated all shares are fully paid. 


MARKET QUOTATIONS, Wednesday, December 14th. 
METALS, &o. (continued). 


Latest 
Price, 


] 
103d. 
479 


Week's 


Inc. or Dec. 


£2 dec. 


8 Oopper Bheet ee ee ee per ton 
g » Rod. per ton 
é " (Electrolytic) Bars per ton 
в ” . рег ton 
e " " Rod ^ ton 
в 5i ŝi H.C. Wire per lb. 
f Ebonite Rod es ee . per lb. 
f $i Bheet$  .. m .. per lb. 
s German Silver Wire „per lb. 
А Gutta-percha fine.. oe ee per lb, 
h India-rubber, Para fine .. .. per lb, 
$ Iron, Charcoal Sheets .. .. per ton 
$ „ Pig (Cleveland warrants) рег ton 
$ „ For . per ton 
€ » затар eavy per ton 
$ n Wire, galvanised No. 8 per ton 
g Lead, English In got .. per ton 
Shee per ton 
е Mänganiz Wire No. 98 7: .. per ld. 
g Mercury . рег bot. 
d Mica en original cases) small -. .. per lb, 
” " " lârge ж gee п 
" , ee 
Р Phosphor Bronse, plain cas per lb, 
? м rolled oh per lb. 
Р ” ” atrip & sheet per Id. 
0 Platinum ee @e es ee per OS. 
e Silicium Bronse Wire per 1b. 
$ Steel, Magnet, acc'd'g to deso' p per ton 
M" " in bars ee ee 
8 Tin, Block .. ee ee ee рег ton 
d Foil ee ee ee ee per lb, 
Wire, Nos. 1 to 16 .. per 1р, 
P * had Anti. friction Metale— 

„% White Ant brand per ton 
Tarns, 2/1068 Grey Cotton, on sp'ls per lb. 
„ 61еа. Flax per lb. 
Í 5», 8 ply 10 lbs. Russian .. per Ib. 
j » 10 lbs. Russian, single .. per lb. 
j 180 Ibe. Jute rove 29 ton 
k Zinc. Rh’t (Vieille Montagne bnd.) per ton 


Closing 
oo 
Dee. — 
1 11 
10.— 104 
104 —107 
81— 8 
Бү, й 
4i— 6 
44— 5 
108 —105 
€i— 68 
109 —111 
1 11 
181— 14 
128 —127 
108 —105 
9 — 
12 — 12 
107 —110 
fa Ca 
6 — 6) 
106 —108 
12)— 18 
102 —104 
52 — 29 
ус 
by — буз 
113 —117 
97 — 99 
144— 15 
J01 —108 
14 — 144 
— 9 
97 —101 
23— 
88 — 87 
4à— 42 
dM3— 1 & 
107 —110 
P 
104 --106 
pa 18 
tá- 7 
Latest 
Price. 
£70 
£79 
#70 10 
£87 
£81 
94d. 
s 
1/6 
87 
4/102 to 5 / 
418 
47/6 
From 411 
47/6 to 50} 
£9 15 
£19 26 
£14 10 
8/- 
#7 15 
6d. to 1/ 
2/6 to 4/- 
to 8/6 
1/04 to 1/8 
1/03 to 1/8 
1/2 
jos, lina 
. to 
858 
£15 to 240 
{ £188 to 
£188 10 
1/6 
1/8 
848 to 45 


: ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week Receipts for 

Locality. ending the week. 

& £* 
Aberdeen .. | Dec. 10 | 1,088 — 44 
Bath .. 5% ee 10 520 — 
Birmingham ée „ 10| 5.0.3 | +160 
Blackburn .. si „ 9 189 + 1 
Blackpool .. w В 278 | + Bl 
si —Fleetw'd » 10 1570 |— 2 
i —Lytham „ 8 123 — 7 
Bolton ©» „ 11 1626 | — 84 
Bournemouth i » 7 763 | — 8 
Bradford  .. s „ 3 | 8,007 | +298 
Brighton  .. » 11 709 — 2 
Bristol oe e: 50 9 4,534 +225 
c Devonport w 2 415 |— 3 
© Dudley — Sto'rb' ge EE: 707 | -- 96 
с Gateshead m 2 837 | + 2 
dur n'k—Pt. Glegw $5 465 + 27 
È Oldham—Ashton » 2 445 | — 49 
: Potteries .. »* » 2| 1,629 | — 19 
© South Staffs.  .. » 2 619 | —331 
dd Swansea š n 2 444 | — 38 
ы; Wolverhampton » 2 321 | — 6 
= Yorks. Wool Dist. „ 2 463 | + 28 

M Miscellaneous » 22.580 — 
Burnley «і „ 10| 943 | 4196 
Burton-on-Trent .. » 4 274 | + 6 
Cardi А ee o 9| 1,816 | +116 
Chatham & District » 8 418 | — 18 
R ee ee » 8 431 | + 46 
Dover ee T u 10 172 |— 4 


No. 
wke. 


| Total to date. 
& * 
40, 62 + 5,728 
31,197 
268,519 414,536 
34,879 | + 8,884 
12,637 | -- 5,984 
20,763 | + 885 
130 -- 
68,295 | + 488 
40,520 — 
162,147 | + 26,483 
87,987 m 
25,517 | + 8,255 
41,665 | + 1,842 
43,705 | + 1,358 
27,714 | + 1,398 
26,906 | — 1,108 
82.502 + 5,925 
Е6,756 | — 7,655 
20,000| 934 
27,989 | 4- 8,828 
171,857 = 
12,427 — 
72,818 | + 1,653 
28,578 | + 9,107 
294,943 | — 2,466 
10,611 | — › 284 


Miles 

open. 

+ 

10 | — 

1 — 
1 ex 
74 | — 
74 |+ à 
25 — 
10$ | — 
pA — 
9 — 
98 | — 
Б — 
lj 2 
4t 
5 = 
ges | — 
E -3 
10$ |48 
6 — 
103 |+2@ 
1 став 
8°58 | — 
9:89 | — 
8 1 


Week Receipts for 
| Locality. ending the week, 

, | £ £* 
3 Dublin E .. Dec. 9| 4,516 | +182 
| East Ham » 12 683 | + 20 
r- Glasgow А А „ 10 | 18,419 | —163 

Halifax (2 weeks) . Nov. 80 | 2.187 | + 29 
3 Huddersfield — ..| ,, 19 | 1,182 | + 78 
Hull os ..| Dec. 10 | 2,037 | +814 

S Ilkeston ee е [1] 7 93 ert 17 
Ipswich i i » 10 Bld | +144 
3 Isle of Thanet ..| „ 10 201 | ~ 12 
igi Leeds. ar - „ 10, 5,190 | +141 
= Liverpool ..  ..|Nov.26 9.273 - 309 
London C. С, e|, 260 11,177 |4 2084 
E Manchester ,, .. Dec. 10 | 11,400 | + 663 
“© Newcastle .. А „ 10; 8,434 | — 2 
2 Portsmouth. Е „ 10, 1,333 | + 46 
ait Salford ‘a Е „ 5 | 8,973 | 309 
Sheffield я 4 o» 11 4.374 | +181 
3| Southampton „| qe. 733 | -- "4 
B: Southend-on-Sea ..; „ 7 207 | + 26 
Sunderland. „„ dl | 1,058 | + 70 
&' Tyneside  .. E US! 827 | + 78 
Á! West Ham .. „„ 81.023 — 
B Wolverhempics „ 694 | +388 
$ | Cen. London В 98 „ 10 7,099 | + 46 
ä va ай & E: Bone: ny. o 211 | 3,814 | —146 

» 9 100 | 4 16 

G. N. iud. Oisy R. А „ 10 | 1,882 | + 16 
pool Overh’d b. » 11 1,384 | —1258 
Railway .. 10| 1,555 | +181 


THE . ELECTRICAL REVIEW. [Vol. 55. No. 1,412, DECEMBER 16, 1904. 


ELECTRICITY SUPPLY COMPANIES. 
irt dona 


eek ended 
Des. 14th, 1904. 


4d. дес, 


supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Sons.; s Frederick 
gpeare ; h Edward Till & Co.;: € Bolling & Lowe; j Walter Н. Hindley and 


No. Miles 
wka. Total to date. open. 
£ * 
— 117.818 — 2,473 47 — 
38 26.490 + 1,485 63 — 
98 | 809,161 120,114 + 5 
35 58,084} + 8,901 +24 
83 | 46,296 | + 296 98 | — 
86 605 | +10,309 | 18 72 
36 5,112 33| 85, — 
86 | 17,965 | 10 +4 
49 | 34,093 | + 1.616 100 - 
37 | 215,097 712,307 | 694 78 
48 | 497,179 418.722 105 — 
B4 440,811 +94,260 | e [r3 
80 | 444,785 | 18,744 17 + 3 
173.005 + 5,729 l4 | — 
35 145,909 + 7,669! 90 ' — 
ts | 173.128 + 9,655 | Mł} 111 
85 35,210 — 2,271 ; 163 — 
36 | 18,761 | + 1,869! 84 | — 
36 46 688 + 1,018 91. 71 
49 | 19,014! + 3,196; B9 +i 
4l | 38,751 — |9781 — 
— — — 9*6 mm 
24 92,338 | — 9,906 — 
28 2,924 | — 16 - 
48 | 44,502 — 
24 | 87,670 | — 2,002 : 
98 к + 3,022 - 
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THE MAGNETIC RESISTANCES OF 
AIR-GAPS. 


THE question of the fringing or spreading out of the mag- 


netic flux at the edges of а pole-piece has always introduced 


a certain indefiniteness into the calculation of the ampere- 
turns required to pass a given flax across the gap between 
two pole-pieces. Dr.G. Benischke has contributed the results 
of some experiments carried out by him on this point to the 
Elecirolechinisth Zeitschrift. RT 

The testa were made on a series of square pole-pieces, 
having sectional areas, s, of 37. 75, 1°96, 3°8 and 8'8 sq. 
cm. respectively, arranged as shown in fig. 1 with their 
faces parallel to one another, and with the exciting coils 


wound to within 1 cm. of the pole faces. The distance 
between the iron core and the inside of the surrounding coil 
was from 2 to 5 mm. | | 

The poles and cores were of laminated iron (*5 mm. thick) 
во ав to permit alternating currents to be employed, as the 
measurement of the total flux is simpler with these than 


Magnetic resistance w. 
S 


Gosh Р, adi 
%% 

) 

. 


Air gap § in cm. 


Fia. 2. 


with direct currents. The value of the total magnetic 
resistance, 20%, is easily got at from the two expressions :— 
E x 108 
= Т x n x к” 
41 X tm X N 
Wy 


and Z 


where z = total flux ; | 
tm == maximum (peak) value of the magnetising cur- 
rent ; | 
N — number of turns ; 
E == the voltage ; 
== frequency. 


The values of E and of the R.M.s. value of the mag- 
netising current were obtained by means of volt, ampere and 


wattmeter measurements, and the value of in was then 
obtained by multiplying the R. M. S. value of the current by 
the ratio of its maximum to its R.M.s. value. Ав the iron 
saturation was low (B == about 5,000), and tbe air-gap was 
comparatively large, the current wave was practically of the 


ЖЕЕ ИТУ LL 
5754 

ТҮРҮ 
ШИШИК ЛЕДЕ: 
e 


A 
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ШИШ ЛЕД ДЕ 
V 


Equivalent area 8 in sq. cm. 


4 9 5 6 7 8 9 70 
Air дар 3 in cm. 


Fic. 3. 


same shape as the E.M.F. wave, and as the latter was 
sinusoidal, the ratio of maximum current to R.M.8. current 
was taken as 1:4. A deduction was made from the total 
magnetic resistance, 20, to allow for the resistance of the 
iron path, leaving w as the net magnetic resistance of the 
actual air-gap. | 

The curves connecting this resistance, w, with the length 
of gap 3 are shown in fig. 2 for the five pole-pieces experi- 
mented on. 

From these curves the equivalent cross-section, 8, of the 
Here в is the 


3 
air- path, can be obtained :— w Ecl 


sectional area which the path would have,supposing that the 
flux travelled along parallel lines and at a uniform density. 
The curves connecting s aud д are shown in fig. 3. 
It will be seen that these curves are practically straight 
lines of the form— 
S =S + , 


where s is the height at which the line cuts the vertical axis 
(i. e., the area of the path when 2 = o, which is the same 


E 3 2 5 6 7 é G 
Pole area s in sq. ст. 


Fia. 4. 


thing as the actual area of the pole face), and & is the 
tangent of the angle of inclination of the curve, and differs 
for each size of pole. Fig. 4 shows the way in which & 
varieg with the size of pole. | : 


A 


1002 


THE ELECTRICAL REVIEW. [Vol 55. No. 1,412, рвовмвив 16, 1904. 


By the aid of these curves it is possible to obtain the 
equivalent area, s, of the flux path for air-gaps up to 8 cm. 
long in the case of the smallest pole (‘37 sq. em.). and up 
to 4 cm. long in the case of the largest pole (8:8 sq. cm.) 
with fair accuracy. For greater air-gaps other values must 
be obtained for the equation from fig. 3, or the required mag- 
netic resistance can be obtained directly from fig. 2 by inter- 
polation or extrapolation. 

The curves are directly applicable to circular pole faces, 
but are only approximately correct for rectangular poles in 
which one side is decidedly greater than the other. 

The application of the above resulta to the calculation of 
the leakage in induction motors is to be discussed in a future 
article. | 


INSTITUTION OF ELECTRICAL ENGINEERS. 


HYDRO-DYNAMICAL AND ELECTRO-MAGNETIC 
INVESTIGATIONS REGARDING THE MAGNETIC-FLUX 
DISTRIBUTION IN TOOTHED-CORE ARMATURES. 


By Prof. Н. S. Hzrr-8uaw, F. R. S., LL. D., ArrBRED Hay, D. Sc., 
and P. H. Роме, M. Sc., M. Eog. 


(Abstract of Paper read in London, November 24th, 1904.) 


Tue laws which govern the distribution of magnetic flux in space 
of two dimensions are identical with those which apply to the 
etream-line motion of а perfect incompressible flaid in two-dimen- 
rional space. If, therefore, we had such a fluid at our disposal, and, 
by causing it to flow between parallel bouading walls, determined 
the distribution of the stream-lines, this distribution would also 
represent that of the magnetic lines or tubes in & corresponding 
two- dimensional magnetic problem. This is the underlying 
principle of the hydro-dynamical method as applied to magnetic 
problems. 

The stream-lines are shown by using a colourless liquid into which 
are injected thia colour-bands, consisting of the sams liquid mixed 
with a suitable dye. 

The liquid used by us was glycerine, and the dye for mapping 
out the stream-lines was a mixture of aniline dye with perman- 
ganate of potash. The colour-bands were 
injected through a series of very minute 
apertures at one end of the slide between 
whose parallel plate-glass walls the liquid 
was allowed to flow. 

If the liquid is made to flow through 
several regions of different thickness, the 
ratio of the cubes of the thicknesses gives 
the ratio of the permeabilities in the corre- 
sponding magnetic problem. . 

The practical method employed by us 
consisted in coating one of the thick glass 
plates forming the slide with a thin layer of 
paraffin wax, and then forming а cavity or 
cavities of the required shape by carefully 
встарїп away the wax over certain areas. 
These areas, over which the liquid layer had 
а greater thickness, represented the regions 
of high permeability. No diffi ulty was 
experienced in constructing slides in which 
the permeability over certiin regions had as 
bigh a value as 1,000. 

The stream-liae diagrams which accom- 
рапу the present paper are reproductions 
of photographs. 

In the calculation of the magueto-motive- 
force required to prodace a given magnetic 
flax in a dynamo having a toothed-core 
armature, the designer encounters two im- 
portant difficulties. The first of these is 

the determination of the reluctance of the 
air-gap, including the allowance to be made 
for the distortion due to the armature 
teeth and for the fringing effect around the 
edges of the pole-pieces; and the second is the determination of 
the reluctance of the teeth themselves. It is in connection with 
the first problem that the hydro-dynamical method is of particalar 
value. 

Fringing Problem.—The first attempt to deal with this problem in 
a scientific manner is due to Messrs. O. C. Hawkins and R. Wight- 
man, who obtained a correction for the fringing effect on the basis 
of certain very simple (though incorrect) assumptions regarding the 
form of the magnetic lines in the vicinity of the polar edges. 
Shortly afterwards, Mr. F. W. Carter succeeded in obtaining an 
exact mathematical solution of an ideal case, which, however, во 
closely corresponds to the actual problem, that from а practical 
point of view the solution may be regarded as furnishing a perfect 
correction. | 

The most convenient way of taking the fringing effect into 
account is to add to the length of the polar arc (in estimating the 
effective cross-sectional area of the gap) a term consisting of the 
product of the single air-gap length into а certain coefficient с, 


Fia. 1. 


distance between pole-pieces 

length of single atr-gap ' 
the “distance between the pole-pieces” being measured along the 
armature circumference, and hence representing the length of the 
interpolar arc. The following table contains the values of с cor- 
responding to various values of 7:— 


* 4 a 7 | 8 9 | 10 | 12 нењ 
Ў 32 155 079 198 12-15 230 43 2 65 —. 00 315 


whose value depends on the ratio r = 


4 
| 


r= 20 | 22 94 | 26 | 28 зо s ais) и] 
ioe (эту уре 


| | 
| | | 

By means of this table, the necessary correction in any given 
case may be at once applied. 

Flux Distortion by Armature Teetk.— The presence of teeth in the 
armature core їз equivalent to an increase in the gap length (ora 
reduction in tho gap area). 

Assuming tbat the exact effect produced by the teeth is known, 
а convenient method of applying the necessary correction consists 
іо multiplying the gap length by a certain “correction coefficient,” 
and then, using this corrected value, in proceeding with the calcu- 
lation as if the armature core were 8mooth—i e., as if the flux dis- 
tributiom were uniform, The “correction coefficient” clearly 
represents the ratio of the maximum to the mean induction. 

The value of the correction coefficient depends on the two ratios 
s/t and , where s = width of slot, ¢ = width of tooth (at top), 
and g = length of gap. Stream-line diagrams are given for various 
values of the two ratios s/t and s/g, and these enable us to determine 
the numerical values of the correction coefficient in the various 
cases. All that is necessary for this purpose is to determine the 
number of stream-lines per unit of length in the space woll under 
cover of a tooth, and to divide this by the mean number of stream- 
lines per unit of length for tooth and slot. The values of the cor- 
rection coefficient so obtained азе given in Table I. (p. 1003). 

Two well-known effects are shown very plainly by the diagrams: 
the refraction of the lines as they pass from a medium of low into 
one of high permeability, and the crowding of the lines along the 
sharp edge of the tooth. 

While our experiments were in progress, a very important con- 
tribution to this subject appeared by Mr. F. W. Carter, who followed 
up his previous success in attacking tho fringing problem by working 
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EXAMPLES OF STREAM-LINE DiaGRAMS. (See Table I.) 


out а solution for the air-gap flux distribution in the case of à 
toothed-core armature, on the assumptions of negligible pole-face 
curvature and infinite permeability in the teeth. According to Mr. 
Carter, the correction coefficient is given by 


1+ > 
—— — — —— 
i+ (1-20 
where c= x tn^ — ? tog (1 + 1 A 
„т ot 2g 8 


Mr. Carter's solution faroishes a correction coefficient which msy 
be regarded as quite accurate enough for all practical purposes, #0 
a referenceto Table I. shows very satisfactory agreement 3 
values determined by our stream-line method and those calcula 
by means of Mr. Carter's formula, Buch divergencies 88 
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some cases are to be attributed to want of accuracy in working out 
ao ee чон the stream-line diagrams, due to their comparatively 
B scale. 


TABLE T.—AIR-GAP COBBECTION COEFFICIENTS. 


Carter’s Hawkins and 


Stream-line 


t Je method. method. Wightman, 

= `500 3°42 118 1:16 121 
ium *010 2 80 1'13 114 ° 119 

1 515 6˙65 1:26 1:24 1:28 
— "524 2°35 1°11 112 118 
— 530 1 68 110 1:09 114 
— '670 457 1'21 1°24 1:30 
= 770 2:27 1:22 116 123 
— 810 4°00 1°23 1:25 132 
. 2 940 9°60 152 1:48 1:53 
— 945 4:80 1:31 130 1:38 
— 100 4'00 1:25 129 1:38 
— 100 440 1 37 132 1:40 
— 100 450 1:32 .1:32 140 
— 1:02 4 45 135 1:32 141 
— 1:28 390 133 131 144 

3 1:88 13:2 1°98 1 95 1:95 
— 1:94 3 86 137 140 155 
— ] 98 3°34 139 136 1 ˙51 


RxLucTANCB OF TEETH IN A SLOTTED ARMATURE. 


The object of the experiments about to be described was to investi- 
gate the exact distribution of the magnetic flux in the teeth and 
blots of a slotted core under varying conditions of excitation, and 
with varying length of gap and width of tooth. 

The apparatus used was specially designed for the purpose, and 
was constrocted in the workshops of the Univeraity of Liverpool. 

The dynamo was of the single-bobbin type, with pole-pieces 
bored out to a diameter of 54 in., and into the space between them 
could be introduced any one out of а set of five experimental 
armature cores. The cores consisted of sheet-iron stampings 
threaded on the shaft, and maintained in position by a feather key. 
Fig. 4 shows the positions of the search-ooils by means of which 
the flux was determined at the top, the middle, and the bottom of a 
tooth. In addition to the three coils surrounding the tooth, a fourth 
coil was used for the purpose of determining the total flax per 
tooth and slot, and the mean value of the gap induction. This coil 
z Es in the exact position required (the middle of the 

Ap). 

The reversal of flux was produced by a bodily rotation of the 
armature with its search-coils through 180°. 

In order to arrive at a correct estimate of the net cross-section of 
iron in the tooth, a large number of measurements was made of the 
thickness of the disks forming the different cores, and the number 
of disks in each core was carefally counted. The exact dimensions 
of the various exploring coils were also determiued with great 
се The results of tome of these measurements are given. in 

able II. 


TABLE II.—DzTAILS OF ARMATURE CORES AND SBARCH Cons . 


IN Gap. 


Diameter of core, in inches 5} bg 578 
Number of teeth... ‘i Vis 36 . 36 36 
Length of single air-gap, in cm. 340 173 "100 
Width of slot, in . és 5105 528 3388 
„ tooth at top, in со. ... ‘640 671 675 
i В middle... 510 598 559 
‘a н base m 430 457 467 
у coil in gap, in cm. 1165 115 1:20 
Length of coil in gap, in em.. 970 9°68 9:49 


The magnetic flux through the top, the middle, and the bettom 
cf the tooth was determined for five different values of the mean 
gap induction, 1anging from about 3,000 to about 9,000 C. G. S. lines 
per sq. cm., for each of the five armature cores experimented upon. 
The results obtained are given in Table III., and a graphic example 
is given in fig. 5, the curves there shown having the mean gap 


induction for abscisse and the magnetic fluxes through the various. 


cross-sections of the tooth for ordinates. The full-line curve refers 
to the total flax through the top of the tooth, the dotted curve to 
the flux through the middle of the tootb, and the chain-dotted 
curve to the flux through the base of the tootb. The three readings 
marked with an asterisk in Table III. a1e almost certainly too low. 
The ballistic measurements show clearly the steady increase in 
the magnetic flux as we proceed down the tcoth—so long as the 
induction at the base of the tooth does not exceed about 20,000. 
Beyond this limit, another effect, not indicated by the stream-line 
diagrams (in which the permeability is constant), comes into play. 
The flux, after reaching a maximum value at a certain depth, 
begins to decrease, lines of induction leaving the flank of the tooth 
and crowding into the slot. This effect is very strongly marked for 
all the higher values of the gap induction, and is indicated by the 
crossing of the curves in fig. 5. 

For the 1ange of gap induction used, the curves connecting the 
total flax through the top and middle cross-sections of the tooth 
with the mean airgap induction are almost straight lines through 


the origin. For the curves relatirg to the basecf the tooth, the 
initial portion only is straight. 
The experiments described in the present paper occupied the 


TABLE III. 
Total magnetic flux. Magnetic induction. 
Mean gap — 
induotion. тор | Middle | Base of Торо! | Middle | Ваве 7 
| of tooth. | of tooth. tooth. tooth. of tooth. | of tooth. 
Armature 5} in. in diameter, 36 teeth. 
2,890 | 37,000 | 44.400 43,800*| 4,790 7,040 8,570 
5,010 | 65,800 | 79,100 | 75,900“ 8,520 | 12,600 | 14850 
6,650 | 81,960 | 102,500 97,400*| 10, (00 16,300 19,060 
7,610 | $8,500 | 118,900 | 111,400 | 12,750 | 18,870 | 21,800 
8,110 103,200 125,000 | 112,300 | 1 3,370 | 19,850 | 21,980 
Armature 5; in. in diameter, 36 teeth. 
2,950 | 38,900 | 45,200 | 46,300 | 5,070 7,120 8.920 
5,540 71,200 | 84,600 | 806,000 | 9,280 13,400 16,600 
7,240 | -92,200 | 108,500 | 109,400 | 12,250 17,100 20,940 
8,550 | 107,800 | 126,4C0 | 121,800 | 14,0€0 19 900 23,500 


9,120 | 113,800 |136,9(0 | 126.000 | 14,800 | 21,500 | 24,300 


Armature 54; in. in diameter, 36 teeth. 


2,680 | 36.100 | 43400 | 43,500 | 4.27 0 6,020 7,450 
5,260 | 68,400 83.100 83,200 | 8,100 | 11540 | 14,350 
7.630 100, 700 122,000 | 122,700 | 11,900 | 16,950 | 21,000 
9,200 | 122,400 145 800 | 142,200 | 14 ^00 | 20,200 | 24,400 
10,000 | 183,300 | 154 100 | 120,200 21,400 25,700 


15,800 


greater part of two years, and the expense of constructing the 
apparatus and photographing the atream-line slides was defrayed 
out of а research grant made by the Royal Society. We are 


0 
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10,000 
0 MEAN GAP INDUCTION. 
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indebted to Prcf. E W. Marchant, D.Sc., and several of his students 
for valuable assistance in connection with the somewhat laborious 
experiments which form the subject of our paper. 


The discussion was opened by Prof. 8 Р. Тномрвом, who referred 
to his earlier intimacy with Prof. Hele-Shaw, some 25 years ago. 
It was instructive to note the correctne:s with which the delínea- 
tion of magnetic flux lines in metallic bodies had been arrived at by 
Faraday—although no proof of the correctness was possible in his 
day. In regard to the stream-line diagrams which had been shown, 
he cautioned members against taking the analogy with magnetic 
flux lines too far. Magretic lines did not move, like liquid ones, 
nor did they poke themselves Їп from one «nd; their motion was а 
sidewise one, and they always formed a complete circuit. In electrical 
work they had to deal with either high or low permeabilities, and 
actually the lines of flux entered the iron at right angles, owing to its 
bigh permeability, this being somewbat different to the stream-line 
diagrams. It was known some years ago that the drag” on a slotted 
armature came on to the teeth, and he pointed out how the magnetic 
flux was bunched in the teeth, and as the armature revolved, flux lines 
snapped across the gaps, cutting the bars. The professor then demon- 
strated the above points by means of the Paul animatograph. The first 


1004 


THE ELECTRICAL REVIEW. [Vol 55. No. 1,412, Рконмвав 16, 1904. 


illustration showed the concentric fiux lines expanding and contract- 
ing round a wire when an alternating current was passing through 
it; the second was an ingenious illustration of the action of the flax 
lines when a keeper was withdrawn from and replaced on a horse-shoe 
magnet ; the third view illustrated a slotted armature revolving in 
a magnetic field, showing the action of the flox lines in snapping 


is quite independent of the weight (depending, as it does, on the 
external configuration of the train), it engenders а false idea to 
express it in pounds per ton. 

Train resistance depends ou the weigbt moved, on the type, 
external shape, size and number of the vehicles, on the vibration, 
the paral!elism of axles, lubrication of journals, condition of wheels, 


Fourth Series, showing Flux Distorted by Armature Current. 


Fics. 6 AND 7.—ExaMPLEXS OF DIAGRAMS SHOWN BY DR. THOMPSON, WITH Мв. R. W. PAUL'S ANIMATOGBRAPH. 


across the slots; and the fourth was of a similar kind, save that it 
included the distorting effect due to current passing through the 
armature bars. The fifth view showed the propagation of flux lines 
from wire placed botb under and over а flat iron bar, and the final 
illustration was of the distribution of Hertzian waves, representing 
their action when starting from a dumb-bell oscillator. 

Mr. ALEXANDER RUSSELL considered that the ratio r, i. e., 


Distance het*eon pole-pieces 
lenz ta Of slugio аш-кар 


used in the first method of calculation of air-gap reluctance should 
have been taken at leas than 4. He aleo poiated out that Carter's 
slots were of infinite depth, and suggested a method of plotting 
equi-potential lines. The stream-line method was unique, in that 
it showed the lines of force in metal. 

The discussion was concluded oa December 8th, when Dr. 
Mancuant offered a few remarks in regard to the correction co- 
efficients for fringing effects, pointing out that it was only necessary 
to take into account the leakage from а point opposite the corner 
of the pole to the point where commutation was effected. He also 
pointed out tbat it was impossible to take account of the variation 
of permeability by the stream-line methods. Asa result of investi- 
gation into the losses in conductors on pole-tips, he bad found that 
the induced currente therein often amounted to some 20 per cent. 
of those in the armature conductors. | 

Mr. HawkErNS referred to the value of curves of maximum and 
mean induction, which could be worked out from the particulars 
given ia the paper. 

Dr. Hay, in replying, remarked on tbe extraordinary deficiencies 
of text book flux diagrams. Не considered the plotting of equi- 
potential lines as too laborious. Tne remarks of Dr. Marchant on 
armature reaction effects were important, especially in connection 
with alternators. Mr. Hawkins's suggestion as to curves was quite 
feasible, and he hoped to extend the stream-line method to the 
irregularly shaped teeth in induction motores, where air-gap reluctance 
was imporfant. 

Prof. HELw-BHAWw added a few remarks in explanation of the 
methods described in the paper. 


SOME NOTES ON HIGH-8PEED ELECTRIC 


RAILWAY WORK. 


By F. W. CARTER. 


Tux use of electricity for the propulsion of railway trains bas up to 
the present been practically confined to local services, in which 
stops are frequent, and the maximum speed is not excessive. It is 
the object of this paper to consider what manner of problem is 
presented in the operation of high-speed passenger trains making 
few stops, and thus takiog power for а great proportion of tbe time 
that they are in service. 

We have to deal with heavy trains taking power almost con- 
tinuously.: In speed we must at least equal the performance of the 
modern express locomotive, which implies a maximum of арргохі- 
mately 75 miles per bour on level track. 

Oue of the difficulties of this subject, especially at high speeds, 
is that of estimating the resistance offered to the motion of the 
train. At bigh speeds the air resistance predominates, and as this 
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K., as well as on circumstances external to the train, such as 


quality and condition of track, amount and direction of wind, and 
steepness of grade. 

Train resistance, in so far as it depends on the weight, is probably 
approximately proportional to it, and nearly independent of the 
velocity. Teets appear to make this portion of the resistance about 
3 108. per ton for oil-lubricated journals; for grease lubrication the 
resistance may be taken as 4 lbs. per ton. The initial resistance at 
starting is much greater, having been found about 17 lbs. per ton in 
the L. & Y. Railway tests. 

In so far as the train resistance depends on the configuration, 
size and number of tbe coaches, it is much more complicated than 
the foregoing, and varies greatly with the velocity. The resultant 
effect can nevertheless, from the nature of the case, be 


Train Resusance Curves 
Ло! Tram Mas) skarce -Arnari green by the 
curves + 3 з per lon bor œ! e 


jornals or dibs per len tor grease 
- Aubricated pournals 


ii 2 
HE BE EE EUR GE EAD P 
FV 
VVV 
a BEL Еа Е 
e 
VVT 
v3; ШШШ БЕ БЕ ЕЕ 6 
СЕЕ вшиши шш шшш 8 


wo 
T. zs 4 


Miles per Hour 


Fig. 1. 


-- Tra’ 


approximately analysed and separated into two components—one 
associated with the two ends of the train, and the other with the 


intermediate portion. As we have not tests on all types of coach, 


we prefer to express tbe former of the above components per unit 
length of train instead of per coach (fig. 1 lower curve), and the 
latter per unit area of cross-section (fig. 1 upper curve), instead of А 
total sum, expecting iu this way to obtain an approximately correct 
reeult fof types of coach not exactly similar to those which formed 
the subject of the tests on which the curves are based. 

The total train resistance is therefore made up of a constant 
amount per ton, a variable amount per foot length, and a variable 
amount per square foot cross-section (fig. 1). | 

Very complete resalts for a particular type of English bogie 
stock’ were given in J. A. F. Aspinall's paper on “Train Resist- 
ance."* The train consisted of five L. and Y. bogie coaches Алба 
dynamometer car, aud upwards of 200 readings were taken. Unfor- 
tunately, the measurements were made behind an engine and 
teoder, and therefore do not include the head resistance. A few 
readings were taken with longer trains, and from these we deduce 
the lower curve of fig. 1 as the amount to be charged per unit length 
of train. i | 

We have no information enabling us to obtaia the resistance com- 
ponent due to the ends of this or any similar type of train, and the 


upper curve in fig. 1 is taken to accord with the results of the 
Marienfelde Zossen tests. 15 is far from satisfactory to have to 


* Minutes of the Proceedings of the Institution of Civil Engineers 
Vol. OXLVII , May, 1902. | 

Tf See High-Speed Electric Railway Experimeats on the 
Marienfelde—Zossen Line,” by Alex. Siemens. Journal of the 
Institution of Electrical Engineers, Vol. XXXIII, May 2660, 1904. 
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deduce this component from so different a type of train, as one 
composed of a single coach, running on six-wbeeled bogie trucke, 
weighing 83 tons, and measuring 72 ft. over buffer beams, but it is 
the best that we can do. As the coach is well rounded at the ends, 
we have taken the equivalent area as 100 sq. ft. in obtaining the 
зате of fig, 1 to obtain а result applicable to flat-ended English 
coaches. 

The curves of fig. 1, being deduced from test for speeds up to 
76 miles per hour, are, in the author's opinion, more reliable than 
anything so far published on the subject, although .somewhat 
unsatisfactory from the meagreness of the available data. The 
matter is introduced here because of its great importance in con- 
nection with the subject in hand, as will be seen hereafter. 

The means employed for conveying power to the train offers no 
features peculiar to bigh speed work; the train equipment alone 
interests us. All detailed experience on the subject is based on the 
continuous current series motor, and the conclusions presented in 
this paper are drawn from experience with this type. 
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The characteristics of a typical continuous current railway motor 
are given in fig. 2. The line A marks the rated output, and the 


average accelerating current per motor is usually chosen at approxi- - 


mately the rated carrent. The rated load is that which gives a 
temperature rise of 75°C as measured by thermometer placed on 
the hottest accessible part, after a etand test of one hoar's duration 
with covers removed from the motor, the voltage being normal. 
It would not be good practice to allow the temperature to rise 
more than about 60° C. in normal service, otherwise exceptionally 
adverse conditions might lead to disaster. On surfaco roads it is 
usual to run with covers on, as it is practically impossible to let in 
air without letting in rain and dust. | 

The line в, fig. 2, shows approximately the position of free run- 
ning at the maximum speed on level track, corresponding to 
ordinary suburban service. The continuous capacity of railway 
motors is of no importance in ordinary suburban work, but must be 
at about free running speed, where the motor is free running for the 
greater part of the time it is in service. It may be taken as approxi- 
mately one-fourth of the commercial rating. For long-distance 
high-speed service, it would be quite sufficient if we could reach 
half the free running speed with twice the free running horse- power. 
However, the chief point is this, that with a given carcase we can 
dissipate heat at a definite rate, with a certain rise of internal tem- 
perature, quite independently of what the motor characteristics are, 
во that we can deduce from experience with the ordinary continuous- 
current railway motor, results which will apply to any motor having 
the same carcase. : 

A continuous-current equipment, such as is used on suburban rail- 
ways, weighs approximately 40 lbs. per rated horse-power, inclading 
all accessories. Based on continuous rating, which we muet use in 
comparing the ordinary type of motor with that specially suited for 
high-speed long-distance service, we may take the weight as 160 lbs. 
per horse-power. As we sball be free running for the greater 
portion of the time, we may take the continuous rating as the free 
running horse-power in accordance with the remark above. The 
figure of 160 lbs per horse-power is probably almost the smallest 
attainable with closed motors mounted on the coach trucks. We do 
not expect to reach nearly so high an electrical efficiency with alter- 
nating current as with continuous-current railway motors. Accor- 
dingly, for a given carcase, that is, for a given loss in the motor, the 
power must be Jess for the former than for the latter type of motor, 
or for a given power the carcase and the weight must be larger fer 
alternating than for continuous-current motors. 

The conclusions, therefore, that we can draw from the preceding 
arguments are, first, that motors for the class of service we bave in 
view, should show less variation in horse-power with variation in. 

than is usual with the present railway motors; secondly, that 
with motors mounted on tbe coach trucks, the electrical equipment 
will TED at least 160 Ibs. per horse-power required at free running 


врее | 

We will now show the result of the foregoing by investigating the 
particular case of a five-coach train similar to that used in Aspinall s 
testa. The train consists of bogie coaches, and when carrying its 
passenger load weighs about 125 tons, exclusive of electrical equip- 
ment. The total train resistance, deduced from the carves of fig. 1, 
is shown in fig. 3, for the train both without and with electrical 
equipment. From resistance and speed we deduce the horse-power 
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required for free running, and from the horse-power we deduce the 
weight of the equipment, these quantities being given in fig. 4. 

We see from fig. 4 that, although we are working on a conservative 
basis, and are allowing notbing for emergencies, euch as high wind, 
we require upwards of 50 tons of motors in order to operate the 
train in question at 75 miles per hour. We could not, tberefore, 
claim to make a very great reduction in the weight of the train by 
changing from steam to electricity as the motive power. The five- 
coach train has 20 axles ; if we mounted on each axle a motor of 
the G. B. 66 (125-н р.) type—such as is being used on the North- 
Eastern Railway about Newcastle—we should get 2.500 rated н.р. 
in all, or 625 н.р. for free runniog. We see from fig. 4 that the 
motors would have to be geared for a maximum speed of only 
70 miles per hour, if the trains were required to run long distances 
with few stops, as is the case with our main line expresses. 

Our conclusions as regards main line express work are these: 
We muet design motors to suit the service, and carry them on 
vehicles specíally constructed to suit the motors. In other words, 
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we shall use locomotives rather than mount the motors on the train 


axles. The motors will be large and powerful units, probably open 
on the cab side to aid the dissipation of wasted energy, but closed 
to the weather. The usual method of rating will probably be 
abandoned in favour of some method more suited to the service that 
these motors will be cailed upon to perform. For main line service 
we should expect motors differing largely from those we are accus- 
tomed to. A considerable portion of the superstructure of the 
locomotive may be occupied by the motors, and in general the 
complete locomotive will be the designer’s unit, all parte being 
adapted to the exigencies of the service, and of the type of machinery 
necessary for electrical driving. 


PHYSICAL SOCIETY. 


Proceedings at the meeting held on November 25th, 1904, Dr. R. T. 
GruazEBROOK, F.R.B., president, in the chair. . 


А РАРЕВ on The Measurement of Small Differences of Phase 
was read by Dr. W. E. Вомрикв. The author describes new volt- 
meter methods which may be used for thie purpose, and gives the 
reeults of a number of measurements on alternating-current plant. 
Difficulties aring in the measurement of very small alternating- 
current voltages are overcome by rectifying the voltages во as to 
utilise sensitive direct-current instruments. The paper gives the 
result of some teste on two transformers of 3 Kw. capacity intended 
to work between voltages of 100 and 1,000, and with frequencies of 
100 cycles per second. One transformer was огей to step up the 
volts from v; to vs, the other to step down from v; to v, It 
was found that the phase-difference between у, and v; for a non- 
inductive load increased regularly with the current. For an induc- 
tive load there was ashurply defined minimum at low power factor. 
The author suggested tbat points on one side of the minimum 
corres, 1 ded to а lag, and points on the other side to a lead of the 
cur- . «p the voltage in the primary circuit. 

Dr. A. Hay said that he had found that alternators tested with 
water resistances gave better results than when tested with lamps. 
A minimum phase-difference could be obtained by loading up the 
secondary of an ordinary traneformer, and was due to an increase 
in the power factor up to a certain point and then a decrease. 
They were dealing with Jag in both cases. 

Mr. A. CAMPBELL said that some years ago he published a 
description of the method of measuring a phase-difference, close to 
180°, between two independent vol:ages by the first method 
mentioned by Dr. Sumpner, vis., by shunting the larger by a high 
resistance, picking off from it a part ae nearly as porsible equal to 
the otber, and measuring the difference resultant. Dr. Sumpner, 
however, bad considerably improved the method; he ensured the 
sufficient equality of the components by adjusting until the resultant 
was а minimum—a simple and beautiful device. With respect to 
Dr. Sumpner's method of measuring small alternating voltages by 
rectifying them, although it might give good results when the wave- 
form was known, he thought that in the very cases wheie such 
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measurements were wanted tl e wave-form was not known. Small 
difference of "power" phase may be as much due to small 
difference in wave-form as to small displacements of similar waves. 

Mr. Т. H. BLAKRSLEY said that many years ago he had made use 
of commutation in order to work with direct-current instruments, 
and found that not only the self-induction but also the capacity of 
the coils had to be eliminated. 

Mr. W. DoDDELL supported Mr. Campbell in his contention that 
small differences of “power” phase might be due to tmall 
differences in wave-form. He had used water resistances in testing 
large alternators, but had never found any pt ase-d: fference between 
the voltage and the current. 

Dr. C. V. DRrspaL said he had found it advantageous to measure 
the sine of the phase-difference instead of the cosine. This could 
be accomplished by putting а condenser in series with the pressure 
circuit of a wattmeter so as to produce a phase displacement of 
nearly 90°. 

Dr. W. E. Sompyer, in reply, said he bad made experiments 
with currents of very different wave-forms, and in his opinion only 
about 20 per cent. of the observed results could be due to any 
alteration in the form of the wave. His methods were suggested 
as а means of getting an approximate value of very small phase- 
differences, which could not be determined in other ways. 

A paper "On the Curvature-method of teaching Geometrical 
Optics," by Dr. C. V. DRTISD ALA, was postponed, at the author's 
request, and Dr. Drysdale exhibited and described apparatus for 
the dircct determination of the curvatures of small lenies, such as 
tbe objectives of microscope:. | 

Prof. S. P. Тномрвон then gave an Exhibition of specimens of 
Crystals showing the phenomenon cf Luminous Rings." 

A paper “On a Rapid Method of Approximate Harmonic 
Analysis,” by Prof. 8. P. Thompson, was postponed. 


THE KILMARNOCK ELECTRICITY AND 
TRAMWAY SYSTEM. 


Tue electric lightirg and tramway systems for the Burgh f 


Kilmarnock, promoted and carried through by the Corporation, were 
officially inaugurated on Saturday last. 
performed by Lord Howaid de Walden, Lord of the Manor, in the 
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The ceremony was. 


prominent local gentlemen. The day's function passed off mot 
succeasfally 

The construction and management of the electric lighting and 
tramway systems were undertaken by the Town Council after 
prolonged consideration and in the face of some opposition from s 
section of the community. Ав far back as 1898 the proposal was 
seriously considered by the Corporation, but it was not until a year 
ago that it secured the tanction of Parliament to go on with the 
scheme. : 

The station and car-sheds are situated on the River Irvine at 
Riccarten. They occupy an extensive piece of ground, ample 
room being provided for future extensions, The engine room is 
71 ft. 6 in. long x 37 ft. 6 in. wide, and contains four 200-8.Р. 
Belliss & Mocom engines coupled to dynamos tupplied by 
Messer-. Dick, Kerr & Оо. At the west end of the room is situated 
the jet condensing plant provided by Mesers. Mirrlees, Watson 
and Co. Ona gallery 3 ft. above the engine room floor is placed 
tbe switchboard, combined for lightisg and traction, which bas 
been built by Mesers. Cox-Walkers, of Darlington. Immediately 
under the gallery are the dynamo resistances, while the regulating 
switshes are wcrked by means of hand wheels on the gallery. 
This arrangement enables them to be placed very close together, 
and gives the engineer in charge complete and ready control. 
No cable has been used in connection with tke switchboard, the 
whole of the connections, including shunt leads, being composed of 
solid drawn copper rods, supported on porcelain insulators. The 
battery room is on the noith side of the engine room, and contains 
254 Tudor cells, the capacity of the battery being 960 ampere- 
houre. Only a very few regulating cells are supplied, the booster 
being kept in circuit practically all the time. 

In the boiler house there are three Lancashire boilers, 28 ft. by 
8 ft., constructed for a steam pressure of 160 lbs, and supplied by 
Messsra. Yates & Thom. The boilers are fed by means of two 
" Weir" direct acting pumps, which draws water either from the 
town mains or from the condenser discharge, and can pump either 


direct to boilers or through a Green's economiser composed of 192 


tubes. А commcdions office for the engineer-in-charge overlooks the 
entire engine room. The workshop in which car or machinery repairs 
сап be dealt with, is situated to the east of the engice room, and 
diyectly in front of the car-sheds. The present &coommódation 
is for 12 cars, but tbe sheds can be extended In length and width 
as required. The cara have been built by Мевте. Hurst, Nelson 
and Oo., Ltd.; the wheel centres, which have steel tires shrank ор, 
have been supplied by Messrs. Hadfield, of Sheffield; and the motors 


ard equipments by Meseres. Witting, Eborall & Co. The cars, which 


KILMARNOCK INTERIOR OF ENGINE Коом. 


presence of a Jarge company, which included Colonel Denny, M.P., 
of Meters. Denny Broe.. Ltd., Dumbarton; Provost Hood, «x-Beilie 
Wilson, convener of the Electricity snd Tramways Committee ; 
Dr. Kennedy, of Mestre. Kennedy & Jenkin, who acted as ccn- 
sulting engineers; Mr. Connor, of Messrs. Dick, Kerr & Ос.; Mr. 
T. Callender, of the Oallender Cable & Construction Co., Ltd. ; 
Mr. Nelson, of Messrs. Hurst, Nelson & Oo, Ltd., Motherwell; 
Mr. Francis, chief electrical engineer, Falkirk; and many 


are of the ordinary double-deck description, are seated for 52 
passengers. One interesting feature of the car is a movable мер 
of a new type. Instead of folding back on itself, it is hang ОП 
levers; it can thus be swung to one side, and raised by means of а 
handle on the platform. When in the raised position, the step !$ 
16} in. above the ground, but can still be used as a step by the 
motorman if he requires to get off the car. The tramway route 
consists of ; mile of double line, and 32 miles of single line. There 
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are two main routes, one from ВеапвЬптп through the town to 
Riccarton, and the other from the railway station to Hurlford. 

Tbe track bas bsen constructed by Messrs. Dick, Kerr & Co, 
under the supervision of Mr. J. E. Tarling. The rails are of the 
90-1b. girder type, with a Dicker“ joint, and were rolled by the 
North-Eastern Steel Works, Middlesbrough. The track is bonded ” 
in the usual way with solíd-end bonds, except at the points and 
orossinge where drift pin-points were put in. The loop lines have 
been arranged about every third of а mile, and where the track 
is eingle the line has been laid to one side to permit of doubliog 
at а future date. 

The overhead equipment was erected by Mesers. В. W. Blackwell 
and Co. The wires are supported by bracket arms on poles in the 
outlying districte, and by rosettes placed on the buildings in the 
oeutre of the town. Bronze straight line hangers and pull- 
offs are іп ute throughout, the wire used being No. 00 S. W. d., the 
lines are divided into half-mile sections. It is proposed to run 
а 10-minutes' service from end to end of each route, with a five- 
minutes service in the centre of the town at the busy hours of 
the day. 

The electric light bas been in use in the town since November 
5th. The main thoroughfares are lit with 50 10-ampere open- 
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KtLMARNOCK: MAIN SwITCHBOARD. 


type arc lamps, constructed by Messrs. Oliver & Co, of Woolwich. 
Incandescent lamps are fitted on the pillars to light the streets 
after midnight. 

The whole of the cable, both for lighting and traction, has been 
supplied and laid by the Callender Cable and Construction Co., 
Ltd. Itis insulated with impregnated jate, lead-covered, and laid 
ia troughs filled with bitumen and covered with hard brick tiles. 
The same firm has provided the section pillars and the signalling 
pillars, the latter containing telephones. — 

The engineering portion of the work has been in the hands of 
Messrs. Kennedy & Jenkin, their resident engineers being Mr. 
A. Н. Burbridge and Mr. В. Raikes. 

The total cost of the electric lighting part of the scheme is 
expected to reach £37,000, and the tramways £42,000, which figures 
are under the amounts estimated by the consulting engineer. 

The price charged for the electric light is 5d. with liberal dis- 
count, 24d. with discount for power purposes, and special terms 
for large consumers. 

The opening ceremony took place at the power station. Mr. 
Nelson, of Messrs. Hurst, Nelson & Co, handed Lord Howard 
de Walden а souvenir motor key. His Lordship, io accepting the 
souvenir, said he had much pleasure in declaring the undertaking 
officially open. The power was thereafter applied, and the company 
were conveyed by six of the new cars over the routes. Lord Howard 
de Walden drove the firat car throughout the journey. 

At the conclusion of the run, the company lunched at the George 
Hotel, under the chairmansbip of Provost Hood. Lord Howard de 
Walden, in proposiog “ Success to the electric lighting and tramways 
undertekings,” said that he had, to a certain extent, been connected 
with several electrical undertakings. Kilmarnock’s, however, was 
the largest, and so far it had proved the most successful. It had 
been started under the most auspicious circumstances, and he could 
see no reason why its prosperity should not be continuous. 
Ex-Bailie Wilson, ia reply, said that the work had been carried 
out in record time; this was toa large extent due to the fact that 


all the men engaged on it were practicslly young men. Dr. Kennedy, 


in replying to the toast of The Engineers and Architects,” hoped 
that the opponents of the scheme, now that it had been carried into 
effect, would join with the promoters, and do everything in their 
power to make it a success. The actual cost of tbe scheme had 
turned out £3,200 below the estimates which be gave; that meant 
that the work bad gone through in straightforward fashion. 


Mr. A. Н. Burbidge has been appointed electrical engineer and 
tramways manager. | 

The Board of Trade inspection of the car system took place on the 
previous day, the inspecting officers being Colonel von Donop and 
Mr. A. P. Trotter. Everything was found satisfactory except the 
open telephone wires, over the line wires. These were ordered to 
ba insulated or run to the ground, which wae done. Colonel Danop 
expressed satisfaction at the new movable step adopted on the 
cars, the invention of Messrs. Kennedy & Jenkin, and Messrs. 
Hurst, Neleon & Co. _ ` 


VERTICAL AND HORIZONTAL TUBES IN 
BOILERS. | 


A RECENT paper by Mr. Cummins, himself an inventor of a water- 

tube boiler, read before the North-Bast Ooast Institution of 

Engineers and Shipbuilders, is, in a way, one of the best papers that 

have appeared on water-tube boilers, albsit a piece of special 
pleading for the vertical-tube type, of which 
the Cummins boiler is one example. 

To begin with, the author recognises the 
necessity of furnaces of suitable form and 
construction, if combustion is to be reasonably 
perfect with economy, and in his own boiler 
he has employed a brick-lined furnace as one 

. step in the right direction, though we think 
his idea of а combustion chamber vertically 
above the grate ie not calculated to secure 
that thorough mixture о? the gases with the 

air which is essential. 

| Most of the A furnace boilers with nearly 
vertisal tubes must be culprits in the 
matter of black smoke, because of tho passage 

-of the hot gases between the cold tubes too 
directly from the farnace; but the author, 
who refers to the Weir boiler as ons of 
the “vertical” tabe type, neither de*cribes 
it nor illustrates it Vet, of all the vertical 
tube boilers, tbe Weir type stands facile 
princeps in its furnace form and arrange- 
mente, for it has both a furpa-e and a com- 
bustion chamber lined with  fitebrick; 
these are so arranged that the gases from the 
fornace have achance of becoming thoroughly 
mixed and burned before they reach the 
tubas, and our own perronal observation of 
this boiler has shown пз thut this eod is 
effected. As an upholder of vertical tuber, 
the author is hardly impartial. He certainly 
describes most boilers as they ово 11у are 
arranged, but he shows the Solignac boiler 
as though the furnace gases passed directly 
from the fire to the tubes, whereas in this 
boiler this fault is prevented by a б» е plate, 

aud the hot gases travel to a considerable extent parallel with, and 
not across the water tubes, and their path to the funnel is very con- 
siderably longer than the author's illustration would seem to 
indicate. 

We may quite agree with the author in his criticism of most of 
the A furnace class as smoke producers, though we disagree to some 
extent as regards the vertical combustion chamber in its cruder 
forms, and do not admit the ample combustion chamber which the 
author considers is allowed in the farnaces of some of the well-known 
forms. As regards the possibility of securing good combustion 
chambers and proper forms of furnace, some of the horiz»ntal tube 
boilers are not so deficient, after all. They can be made sound 
in this respect. Some of the boilers illustrated —in fact, шапу 
of them—are of American origin. The Cahall boiler is one of there, 
but those responsible for this boiler, which appears only fitted for 
land purposes, have supplied it with an external furnace—all 
too short, it may be, for the best resalte, but etill a step in the 
right direction. Not so, however, the Climax boiler. Circular in 
plan, this boiler has an annular grate fired at four points, and the 
furnace gases rise directly amongst the water tubes. The boil-r 
must have been designed to burn only coke, authracite or gas. It 
could not, in eur opinion, burn bituminous coal, nay, it would not 
burn some “ smokeless " Welsh without a lot of smoke. Considering 
the relative cost of Welsh coal and more bituminous coals, it is im- 
possible to understand how any engineer wbo hoped to run his 
plant economically coald install such a boi'er as this without a 
special external furnace. It is most difficult to get coal to such a 
multi-fired boiler; a boiler room fall of them must surely bein a con- 
stant state of dust, dirt, and grime. The only rational plan of 
arranging boilers of this type is to put them in a row and give each 
of them a single external furnace. To pitch such boilers as this into 
an English boiler house without English designers having 
thoroughly changed the American furnace arrangements, is 
to neglect the laws of nature. Indeed, it is to bring a bad name 
upon an American product which it hardly deserves, if intended for 
hard coal. 

On the score of circulation it may be true to a degree that 
the vertical tube gives а better circulation or water movement 
than do horizontal tubes. Yet a horisontal tube—using the 
words horizontal and vertical, as does the author, to describe tabes 
slightly inclined from the two named axes—with a restricted water 
inlet will give real and perfect circulation. 16 will not give such 
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circulation if i!s inlet is frec, nor will it give it if the tube is long 
and manifolded like the Belleville. Indeed, this was the trouble 
"with the Belleville, and wa believe still is the trouble where hard 
firing ia practised. But with tho short single bend of the Solignac 
1 in. diameter tubes, it seems impossible to overheat them. The 
double tubes of the Dütr, and of the Niclaugse boiler, do not seem 
calculated to give great satisfaction. | 

. The author favours Crowned tubes. True, drowned tubes can be 
straight, but there can be little doubt that a tube delivering over 
water will give a more certain water movement than can be got 
with drowned tubes. A^ undrowned tube must be bent as a rule, 
tb ugh this is not а sine gud non. It is possible to arrwnge for 
straight tubes. We believe that a properly arranged undrowned 
tube will produce drier steam than will come from Crowr ed tubes, 
which need greater steam space in which the water can be shed. As 
the author states, small tubes weigh less and have less water con- 
tents than large tubes of equal surface, co that the maximum of 
heating surface can be got into a given space when small tubes 
sre employed. 

Water-tabe boilers require cleaning, and this is difficult to perform 
thorougbly. A dry steam or an air jet will serve to remove dust, but 
a steel brush is necessary to remove the tarry, peculiar tough sab- 
‚ stance which collects on boiler surfaces, and this brushing must be 
dore when at work, asthe deposit is then more amenable. It is diffi- 
cult, in any boiler, to get a brush to the whole of the tube surface. 
The Cummins boiler ia so arranged that every tube can be brushed 
on four sides, and it is thus a good boiler to clean. The author 
extols expanded tubes above those screwed into place, and while 
many boilers cannot lose a bad tube without other and, perhaps, 
good ones, being removed, the tubes of tbe Oummins boiler can all 
be drawn through the aunular top drum, and their ends reached 
tbrough suitable manholes in the lower drums. 

! The paper is well illustrated, and forms a useful addition to the 
literature of water-tube boilers from an author who has given more 
than the ordinary attention to the problem of combustion. 
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Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
gente, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
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25,801. ‘Improvements in reversing controllers for use in connection with 
electro-motors." THE ELECTRIC AND OBDNANCE. ACCESSORIES Co, LTD., R. Е. 
Hatt and J. R. Gm ERH. November 28th. f 

26.811. “Improvements in means for adjusting the height of pendant 
electric lamps." A. C. Кккріхо. November 58th. 

25,817. “Electrical incubator alarm." W. James. November 28th. 

95,890. An improyed composite material for architectural and other 
analogous purposes, and for el ctrical insulation." S. Монт and A. M. HART. 
November 28th. 

25,888. ** Apparatus fcr regulating tbe voltage of altcrnate-curront generators.“ 
M. WALKER. November 28th. $ 

25,889. Improvements in and relating to electrolysing apparatus Е, L. 
THoar. November 28th, 

95,898 ‘Improvements іп and connected with switchboerds for telegraphic, 
telephonic and otber electrical systems.“ B. J. B. Mitts. (W. P. Hammond, 
United States.) November 28th. (Complete.) 

25,02. “Improvements in and relating to secondary batteries.“ "Tux 
EksTROMER ACCUMULATOR Co., LTD , and E. L. OpPERManN. November 28th. 

25,908. ‘Improvements in apparatus for the distribution of electric current." 
С. W. Axtinson: Novemt er 28th. 

25,905 ‘Improvements in and relating to electro-magnetic change speed 
gear for motor vehicles and boats and other purposes." P. W. Smite, (Count 
A. de Kergorlay.) November 28th. (Complete.) 

25,938. “Improvements in or appertaining to junction and disconnecting 
boxes for underground electric mains.” R. Н. Стлкк. November 29th. 

25,997. A novel or improved composition to be used as a coating for 
metallic surfaces for the prevention of corrosion, a: d if desired. for ele ctrioaliy 
insulating such rurfaces.“ T. M. Hickman. November 29th. 

п 95950. ‘* Coin-collecting device and system for telephone exchanges.” H. D. 
STROUD», November 29tb, (Complete. ys» 

25,972. “Improvements in and соппе ей with the protection of conductors 
and insulation of flexible cords for electrical apparatus.“ В. В, GaLSWORTHY, 
November 99th. (Complete.) . : 2 

25,979. ‘‘Improvements in electro-medioal appliances." Р. WkNiIGMAN, 
November 99th. (Complete.) és 

25,95. Improvements in meins for automatically winding clocks and the 
like with the afd of electricity." G. HARTMANN. November ; 

26,084. Improve ments in telephonic intercommunication.” J. Youns. 
November 301; . ‚ | 

96,018. “ Improvements in:submerine telegraphy.” I. KITSEE, November 
80th. (Complete.) . К 

96,068. ‘Electric current generkting and motive-power machine.” W. 8, 
Frost November30:h, ` Z 

28,083. “Improvements: in dynamo oonstruction." Н, Leirxer and R. N. 
Lucas. November. goth. E 

26,092. “Improvements in or relating to receiver switches for telephone 
instrumente.“ L, B. Bix N BAUM and F. G. BELL. November 30th. 

26,094. A desde for use in testing electric ignition arrangements of internal 
dombustſon enginegg’ W. P. Burke. November 80th. 

26.096. ''ImprovéInertf in controlli g systems for electric motors." А. C. 
EasTwooD. (Date apptied for under Patents Act, 1901, March zist, 1904, being 
date of application in United States.) November 30:. Complete.) 

96,097. "Improvements in mayn«tio clutches.” A. C. EAsrwoop. (Date 


applis for under Paten's Act, 1:01, April Ist, 1904, being date of application in 


United States.) November 80th, (Complete.) 

26,098. “Improvements in electric current-controlling systems.” A. C. 
Eastwoop. (Date applied for under Patents Act, 1901, June 4th, 1904, being 
date of application in United States.) November 80th. (Complete.) 

96,099. “ Improvements in motor-controlling systems.” A. C. Eastwoop. 
(Date applied for under Patents Act, 1901, June 10th, 1904, being date of 
application in United States.) November 80tb. (Complete.) 

28,124. Eleotrical release movement." С. VrNcENT. December lat. 

96,167, “Improvements in and relating to electric arc lamps.” F. Мсвсн. 
(A. Cotis, France.) December 1st. (Complete ) 

26,161, “Improvements in or relating to electrical eireuit-breakers.“ W. P, 
TorLis, December Ist. 
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26,169. "Improvements in thermal cut-outs.” TAE Вытіўи Tronson- 
Hovaton Co., Ltp. (The General Eleotrio Co., United States.) ber Ist. 

26.170. "Improvements in eleotrio awitches or cut-onte.” TAE Barrisn 
Tmowasow-Horsrow Co, Lro. (The General Electric Co. Uhited’ States.) 
December 18%. 

26,171. * Improvements in arm» ture windings for dynamo-eleottio machines. 
THE British Тномвох-Носвтом Co., LTD. (The General Klecttic Co., United 
States) December lst. : 


26,172. ·“ Improvements in clectric switches and the liko.” TRR Baitise 
Tsomson-Horston Co, Lro. (The General Electrie Co., United States ) 
December 1st. 2 : 

26,174. “Improvements in and relating to eleotrio transformers.“ Tae 
British Тномвом-Носвтох Co., LTD. (The General Electtio Co., United 
States.) December Ist. | i 

26,175. “Improvements in electric transformers.” Tre Baitisn Taon- 
конк Co. отр. (The General Electric Go., United States.) Decem. 

er Ist. ) » 

25.176. Improvements ів and relating to е'есігіс transformers." Tur 
British Тномвом-Носєтом Co., L1». (The General Eleotrio Co., United 
States.) December lst. ` | 

26,194. ‘‘ Improvements in dyn&mo-elecirio generators and motore.“ ||, 
Torpa. December ist. 


26,22). Improvements relating to troughs or conduits for underground 


` electric mains or cables and for similar purposes.” J. WILKINSON,. Decem- 


ber 2nd. 

26,260. Improvements in electric arc lamps." J. B. Sire. December 2nd. 
(Complete.) 

26,269. *“ Improvements in coils for eleotro-magnets, solenoids and the like." 
J. B. 81re. December 2nd. (Complete.) | 


А 96.282. *' Improvements in switch installations for telephone exchange: and 
in switches therefor.” SIEMENS Bros. & Co., Ltp. (Siemens & Halske, Akt. 
Ges., Gormany.) December 2nd. (Complete.) 

26,288. ''Improvements in electrio meters.” О. Taray. (Société ponr “Ех. 
aa a de Com; teurs Electriques, Rittener & Co., Switzerland.) есе. 

er 2nd. 

26,285. “Improvements in rotary-fleld electricity meters." С. D. ABI. 
(Siemens & Halske, Akt. Ges., Germany.) Deoember and. (Complete.) 

26,288. Improvements relating to electrical apparatus for training and 
elevating heavy guns.” VICKERS, Sons & Maxim, LTD., A. D. WILLIAMSON and 
C. L. SrMPrTER. December 2ad. 

26,390. '' Improvements іп the con'rol of alternating-current motors and in 
ade therefor.” THe BnirisH Тномвом-Носктом Co., Lrp. (The General 

lectric Co, United States.) December 9nd. 

26.2901. Improvement in and relating to vapour electtio apparatus.” Тиг 
BRITISH THomson-Hovuston Co., LTD. (The General Eleotrio Co., United 
States.) December 2nd. 

28.299. Improvements in and relating to dynamo-eleotiic generators.“ 
ALLGEMBINE ELEKTRICITATS-GEs. December 2nd. (Date applied for under 
Patents Act, 1901, December 8rd, 1908, being date of application in Germany.) 
(Com plete.) 

26,204. "Improvements in electric brakes. THE Britiss THomson-Hovston 
Co., LTD. (The General Electric Co, United States.) December 2nd. 

26.295. Improvements in electric control systems." THE British THom- 
A Co., Lp. (The General Electiic Co., United States.) December 

D . 

26,927. “Improvements in electric switches,” T. Н. LARGk. Deoember 8rd. 

26.881. ''A guard for electric cars and such like for the saving of life." Е. 
Darnton. Decemher 8rd. 

26,365 An improved hygienic cover or pad for the mouth or ear peres of 

а, 


t lephone speaking tubes and the like.“ L. HurrENBACH. Deoember 


26,367. An improved system of wireless telegraphy.” W. F. THOMPSON. 
Ges. für Drahtlose Telegraphie, Germany.) December grd. (Complete.) 
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Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 829, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 
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*5 F ROG oR PLATE FOR MAKING CONNECTION BETWEEN THE EN DS or Link WIRES 
AT JUNCTIONS OR CROSS-O VERS OR ANY PLACE WHERE THE LIKE 18 КОТ Cox- 
TINUOUS IN CONDUCTORS USED IN OVERHEAD WIRING FOR ELECTRIC 1 RAMCARS 
AND THE LIKE VEHICLES. L. C. Perkins. 25,805. November 20th. 

Process AND APPARATUS FOR PRODUCING A SHIFTING OF PHASE or 90 1х ALrkt · 
NATING CURRENT METERS. Е. Morck. 95,667. Nuvember 28rd. 

EIS TRIC Arc Lamps. E. A. Carolap. (The Generel Electrio Co., United 
States.) 12,901. Мау syth. 

ELECTRIC CIRCUIT CONTROLLERS. E:. A. Carolan. (The General Electric Co., 
United Sta ев.) 12,310. May 29 h. 

ELECTRIC STEERING GEAR. Е. A. Carolan. (The General Electric Co., United 
States.) 17,8311. May 29th. 

MANUFACTURE OF MATERIALS SUITABLE FOR INSULATING AND OTHER PURPOSES. 
E. A. Carolan. (The General Eteotric Co., United States.) 19,312. May 
29th. 

Evectric Meters. E. A. Carolan. (The General Electric Co., United States.) 
12,313. May 29th. 

ELECTRIC MoToB-CoNTROL SYSTEMS AND SWITCHES THEREFor. E. A. Carolsn. 
(The General Electric Co., United States.) 12,814. May x9th. 

ELECTRIC Moron-CoxTRoL Systems. Е. A. Carolan. (The General Electric 
Co., United states.) 12,815. May 29 h. 

ELECTRIC HEATERS. E. А. Carolan. (The General Electric Co., United States.) 
17,8388. Jute 8th. 


‘CONTROLLERB FoR ELECTRIC Motors. Е. A. Carolan. (Fhe Genera! Electric 


Co., United States.) 12,839. June 8th. 

се FOR bre tne Licur Fuss. BOARDS AND SWITCHES. J. Bolton. 192,917. 
une I. Я 

ExcloskD ELECTRIC Arc J.amrs. T. Hamilton-Adams. 18,996. June 13th. 

ELECTRIC ALARM. AND CONTROLLING APPARATUS, J. Werner and J. О!-ер. 
13,274. June 18th. | i 

ELECTRIC SELECTING OR SELECTING AND SIGNALLING SYSTEMS FOR COMMUNICATING 
BETWEEN A CENTRAL, on Main STATION AND Various OTHER PLACES. 
18,674. June 18th. 

METHOD For OPERATING SIGNALS ON ELECTRIC Raitways. B. M. Young. 18,7. 
June 19%. 


Rubber Prices.—The India-Rubber, Gutta-Percha and 
Telegraph Works Oo., Ltd. announces that as a further importact 
advance in prices in crude rubber bas taken place, it is compelled 
to raise the quotations for its manufactures in proportion, the 
edyance to take effect, from December 12th, | 
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No. 1, 413. 


THE STEAM TURBINE v. THE SMALL 
HIGH-SPEED ENGINE. 


IT is perhaps only natural that the introduction or invention 
of anything new, however valuable in itself, should be accom- 
panied by the drawback that a fashion is liable to be set for it 
—a fashion which tends to disregard principles, and to bring 
discredit on the invention by false application. 

Central station practice in this country cannot claim to be 
free from this trait of human nature, and in many cases 
fashion plays a greater part in the every-day actions of those 
moulding practice than they would care to confess. 

The steam turbine has not escaped this fashion. It is 
true that in the larger sizes of unit it has amply 
justified the claims of its supporters on the grounds 
of first cost, economy and simplicity, and this in spite 
of somewhat extravagant demands for additional power 
which bas to he expended їп the auxiliary plant. 
There seems, however, no immediate prospect of its being 
able to justify its supporters in the smaller sizes of unit, and 
it is this side of tha question which deserves attention. The 
majority of our leading engineers who are installing steam 
turbines in the larger sizes would not be likely to do so in the 
smaller sizes, unless for some very special local reason; but 


_ the remark does not apply with equal force to many others, . 


especially those engaged outside central station practice, who 
seem in some савез to be led away with the idea that turbines 
are replacing reciprocating engines under all conditions, and 
are takiog steps which they may regret—or perhaps more 
correctly, their employers may regret —later on. 

The whole thing turns, of courae, on where the line should 
be drawn between turbines and reciprocating engines. 
Although there is necessarily much difference of opinion upon 
this point, the general view held by those whose opinions 
deserve attention, fixes a limit at 500 Kw. as the smallest 
size advi-able—or permissible, so far as merits are con- 
cerned —for а turbine. Where it is a continuous-current 
dynamo Шай has to be driven, the line will in most cases 
be drawn rather higher. There can be little doubt but 
that this срішоп is based ou commercial grounds. 


In the smaller sizes turbine sets offer no inducement 
on the question of first cost, especially where allowance 
із made, as it should be, for the larger size of condenser 
required for giving the extra vacuum. 

On the question of simplicity und attendance in running, 
the performance of u good reciprocating engine of, say, 
500 KW., leaves litle tu be desired, aud it is difficult to con- 
ceive of any otlier type of prime mover which will cost less, 
or be a source uf less unxiety in the engine room. 

Finally, on the question of economy the steum turbine has 
difficulty in approaching in these smaller sizes the economic 
results possible with the best forms of reciprocating engine, 
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and this in spite of considerable additional power being ex- 
pended in maintaining the most favourable conditions in 
the form of high vacua, conditions which are a charge 
of some weight on stations dealing with an average load 
factor, and which the reciprocating engine plant does not 
require. 

When this additional charge is taken into account, it 
leaves the small turbine gets considerably behind the recipro- 
cating engine sets. 

There were published in our issue of November 18th last 
the results of some steam consumption trials recently 
carried out by the Cork Electric Tramway Co. (under the 
supervision of their consulting engineer, Mr. C. H. Merz) 
on а 500-Kw. turbine of the Curtis type—the first of its 
kind installed on this side of the Atlantic. 

It would, perhaps, scarcely be fair to compare the figures 
obtained in this isolated case with the more numerous tests 
carried out on horizontal turbines, and we would prefer 
deferring judgement on the economic results of this type 
of prime mover until further results are available, spread 
over а wider sphere ; yet the figures are of interest in re- 
minding us that the results obtainable with turbines of these 
smaller sizes, are not what some would have us believe. 

At full load, with a steam pressure of approximately 
150 Ibi, with 100° Е. of superheat, and with a vacuum of 
26:9 in., the steam consumption obtained at Cork was 
20°6 lbs. per KW.-hour, and the best reliable results that have 
hitherto been obtained with horizontal turbines of the same 
size, and under somewhat similar conditions, can be put at 
about 19 lbs. of steam per Kw.-hour. 

It will be within the recollection of those interested in 
these matterr, that in our issue of September 9th were pub- 
lished the results of some steam consumption tests obtained 
with reciprocating engines at Blackburn and at Poplar, 
the former on a 750-Kw. set, and the latter on a 
500-KW. set. Taking the latter tests for purposes of 
comparison with the results obtained at Cork—the output 
in both cases being similar—we find that the Willans 
engines at Pop lar, with a somewhat higher steam pressure 
than prevailed et Cork (viz., 180 lbr. against 153 lbs.), but 
with a very much smaller degree of superheat (viz., 25° F. 
against 104? F. at Cork), and with a more usual vacuum 
(viz., 25 in. against 26:7 in. at Cork), gave a steam con- 
sumption of 18:64 and 19:52 lbs. of steam per Kw.-hour— 
against 20-6 lbs of steam per Kw.-hour obtained at Cork. 

If the results usually promised for turbines in these smaller 
sizes were obtained with the same expenditure of power in 
condensing, one might be inclined to say there was little 
to choose between the two forms of prime mover, so far as 
economic performance was concerned. This, however, is not 
the case, and considerable additional power has to be 
expended to enable the turbines to give the results they do 
give. Hence it is that for sizes below 500 KW., the 
advantage is in favour of the reciprocating engine, in 
spite of the greater cost of buildings, foundations, &c., 
required for the latter. | 
It would be unreasonable to argue—seeing what pregress 
has been made in improving the steam turbine during recent 
years—that further improvements will not be brought 
about to justify the installation of the smaller sizes, but, 
for the present, it is sufficient to say that the reciprocating 
engine, in the smaller sizes, still holds its ground. 


CONSIDERABLE trouble is constantly 
being reported in connection with lack of 
balance in steam engines. There is nothing in engine balance 
that cannot be accurately determined by a good mathema- 
tician, and vibration troubles may be considered as due to 
neglect of some of the forces which cause it. Thus it was 
usual years ago entirely to overlook the effect of the slide 
valves, but, with high sped engines, the valve assumes a 
position of much greater importance, and, moreover, in many 
high apeed engines, the valve and its appurtenances are of 
much greater weight relative to.the other moving parte than 
was once customary. Mr. S. A. Moss, in his recent paper 
before the American Society of Mechanical Engineers, states 
that the effect of the connecting rcd may be almost exactly 
calculated by assuming a certain fraction of its weight con- 
centrated at the crank pin. There is very little guide 
pressure due to inertia effects of the rod. 

The fraction of the rods weight to be counterbalanced by 
a weight opposite the crank pin is к? — ЇЗ, where к is the 


Engine 
Balancing. 


. radius of gyration of the rod about axis through cross-head 


pin, and / is the c to c length of the rod. Then, if w = 
total weight of the rod, the fraction w K?//? is the equivalent 
weight at the crank pin, and in the absence of actual know- 
ledge this fraction may be assumed very closely ав j. 


Similarly for inertia effects, the fraction of the rod which 


gives purely rectilinear effect is 1 — x?//?, or, again, in the 
absence of actual value one-half. If the rotating weights 
alone are counter-balanced, there will be no effect in the 
direction of shaking the engine bed. The inertia effect is 
very üsually partly balanced at the expense of introducing a 
shaking axis perpendicular to the axis of the engine. It is 
incorrect to assume the whole connecting rcd as recipro- 
cating, ав ів often done. 

The paper does not go very fully into the question of 
balance, for it is certein that for high rotative. speeds an 
approximate balance cannot be obtaired without bob weight, 
unless two engines are coupled on the same crank pin, Ее 
axes of the engil es being at 90°, or by a suitable design of 
threecranks. Engine balance has been rather made to suffer 
by the fashion of having cranks at angles instead of 
opposite. If the opposite position can be employed, a three- 
crank engine can be very well balanced, but in careful work 
the valves and gear should be fully considered. 


The Electrical Reduction of Cinnabar.—In Н. 
Becker's new procets for obtaining me'allio mercury by heating its 
sulp nde, or cinnabar, in the electric furnace, various defects which 
accompanied the older methods of winning this substance are said 
to be overcome. The furnace is placed under a hood, through which 
a constait current of air is made to ascend, and the ends of the 
electrodes, which project outside the furnace, are placed within 
closed tubes, through which the electrical connections pass, in order 
that vapours may not escape from the apparatus. The mercury 
distils off through a sharply descending iron tube, rectangular in 
section, a wider tube of similar figure surrounding it, cold water 
being caused to circulate in the space between the two. The end of 
the condenser dips below water, and provision is made for any vapour 
still remaining to enter a large chamber for perfect condensation. 
Tte charge consists of cinnabar and twice as much lime as there is 
mercury in the ore, If the mineral is pyritic,a larger proportion of 
chalk is employed. If the amount of chalk employed is too small, 
the vapours of metallic mercury are accompanied by those of the 
sulphide, and if the cinnabar is heated alone, it distils as such. 


. Low-grade ores can ba treated similarly—preferably, perhaps, after 


& preliminary concentration. 


Production of Ammonia and Caustic Alkali.— 
A Swedish patent has been taken out by G. E. Cassel, of Stockholm, 
for a process of manufacturing ammonia frcm tte atmcsphere, and 
obtaining а caustic alkali simultaneously. The compounds of 
nitrogen and oxygen which are produced by the action of an electric 
discharge on air are absorbed in lime or calcium carbonate. Calcium 
nitrate or nitrite is thus obtained, and is convert«d into the cotre- 
sponding alkali compound by means of an alkeli metal salt. The 
alkali nitrate or nitrite is then electrolysed with insoluble elec 
trodes, in presence, if necessary, of a little lead calt. Gaseous 


ammonia is evolved and recovered in any suitable way, while the 


liquid contains caustic alkali. 


‘Vol. 68. Noul,419,Dacmwenn-23,190¢) THE ELECTRICAL REVIEW. 


1011 


THE SPINDLERSFELD SINGLE-PHASE 
ELECTRIC RAILWAY. | 


(Concluded from page 973.) 


WHERE the trolley line passes under a bridge, great precau- 
tions have to be taken on account of the high pressure of the 
working conductor; the method adopted on the Spindlers- 
feld line is illustrated in fig. 9, which shows the 6,000- 
volt trolley wire passing under a steel girder road bridge. 
It will be seen that the trolley wire is supported from а 
wooden troughing by means of heavy insulators mounted 


Fic. 9.—PhoTEROTION or Hicu-Trxston TROLLEY WIRE 
UNDER IRON BRIDGE. 


upon a wooden frame work. Great care must, of course, be 


taken in such situations to make the mechanical connections 
in such a way that no danger to the public conld result from 
a high-tension wire touching the steel girders. 

Descriptions of the single-phase motor and controlling 
devices with which this line is equipped, have appeared 
before now in the technical Press, but it may not be amiss 
to add a few words of description to the present article. 
The motor, which may be regarded as the most important 
item of the equipment, сопвіғів of a rotor or revolving 
armature and fixed stator or field magnete. The winding of 
the stator is similar in form to that of ordinary induction 
motors and generators; there are no salient poles, and the 
field winding is laid in slots. The rotor has 4 commutator 
and two pairs of brushes which are electrically 90° apart. 
The first рвіг of brushes coincide with the axis of the 
magnetic field, and are short-circuited. The second set are 
electrically 90° from the former, and are called exciting 
brushes. They are connected to the secondary of a trans- 
former, the primary of which is in series with the high- 
tension stator or field winding. The voltage of the exciting 
current can be regulated by varying the number of coils 
connected ав shown on the diagram, fig. 10—in other words, 
by varying the transforming ratio. The use of this trans- 
former enables a very high pressure to be used in the fields, 
whilt a low pressure can be used in the armature winding, 
and hence obviates the difficulties which would arise if a 
high prersnre in the fields necessitated the satoe prersure in 
the armature, as is the case with the series- wound alternating- 

current motor. 

The current which flows in the armature sets up a magnetic 


field at right angles to the magnetic field produced by the 
stator or field winding. As the current supplied is alternating, 
a transformer action takes place between the field and the 
armature winding. The field produces an E.M.F. in the 
armature winding which causes a current to flow through the 
short-circuited pair of brushes on the commutator. This 
current, in combination with that produced by the armature 
revolving in the magnetic field, causes a torque in the eame 
direction as that due to the latter, the value of the torque 


E 


Fic. 10.—CoNNEOTIONS oF WinTER-EiCcHBEBG 2-Pots Moron. 


varying with the field strength and the current in the 
armature. When the armature is in motion, its conductors 
cut the inagnetic field, апа an E.M.F. ie genereted which 
decreases the effective E.M.F. in the secondary or armature 
windiog. Thus, as the speed increases, the secondary 
current decreases, and the torqne is reduce l. An additional 
torque is obtained at an increased speed by increasing the 
E.M.F. of the armature excitation. 

The reversal of the direction of running is obtained 
exactly as in а direct-current series-wound motor, by 
reversing the direction of the current either in armature or 
field, and this is obtained by reversing the switch on the 
secondary of the transformer which excites the armature. 
This motor therefore acts in а very similar manner to the 
ordinary direct-current traction motor, but with the added 
effect due to the transformer action which takes place between 
the field and the armature. 

The connections of the motor are shown diagrammatically 
in fig. 10. As will be seen, the high tension current, at a 
pressure of 6,000 volts in this case, passes through the 
primary of a transformer into the field or stator of the 
motor, and from there returns by the track rails; the 
secondary of the transformer is connected to two brushes 


resting on the commutator of the armature or rotor of the 
‘motor, which are electrically at 90° to the axis of the prin- 


cipal magnetic field, which is produced by tke stator. The 
armature is wound in very much the same way as an ordi- 
nary continuous current series traction motor, except that 
the voltage between the commutator segments is kept very 
low, and thus a larger number of commutator segments are 
needed than in an ordinary continuous current motor. The 
commutator is short-circuited by a pair of brusbes on the 
axis of the main field. 

The secondary of the transformer has five connections, by 
which the ratio which exists between the primary and the 
secondary windings can be varied. By this means the volt- 
age of the compensating or armature exciting current can be 
varied. 

The effect of increasing the pressure of the armature- 
exciting current is to shift the speed, torque, efficiency and 
power factor curves. For a given ratio of transformation a 
certain torque, which corresponds to tbe greatest efficiency 
of the motor, will be reached at a given speed of the arma- 
ture. If the ratio of transformation is decreased, that is to 
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say, if the armature exciting voltage is increased, the same 
torque and efficiency will be reached at a greater speed. In 
other words, the arrangement enables a nearly constant 
torque to be obtained with high efficiency and bigh power 
factor at five different speeds. The result of this is, that 
more favourable acceleration curves are obtained than could 
be got with direct-current traction motors, Thus, with a 
direct-current motor the acceleration, which is very large 
at starting, rapidly decreases as the speed of the car 
increases, and therefore, in order to obtain an average 
acceleration of, вау, 14 ft. per second per second during the 
whole period, it is necessary at the very commencement to 
reach aa acceleration which may be as high as 4 fc. per 
second per second, and this calls for a correspondingly large 
starting carrent. In a U.E.G. single-phase motor, the 
acceleration can be kept very nearly constant during the 
whole period of acceleration, and therefore the very large 
starting current necessary with direct-current motors will not 
be required. The motors have an air-gap of 3 mm.; tbe 
weight of each motor, including the pinion, is 2,140 kg., and 
the weight of the transformer required for two motors is 
1,100 kg. 

Characteristic curves of this motor giving the speed, 
tractive effort, «efficiency and power factor are repro- 
duced below (fig. 11). Each of the curves is numbered, the 


10 12 1% 16 48 20 22 24 26 28 30Amp 
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Fic. 11.—CHanacrzristic CunvmEs or U. E. d. SdLNM-PHABR 
i Мотов. 


number corresponding to a given position of the secondary 
transformer switch, that is to вау, a given excitation E. M. F. 
It will be seen that although, for a short: time at starting, 
the power factor is very low, yet even this powef factor is 
higher than that obtained in practice on the Valtellina line, 
and is at least as good as what is regularly expected at 
present where direct current is used in connection with 
rotary converters. Fig, 12 shows the motor. 

When the motors are stopped the secondary circuit of the 
transformer is opened. The primary then acts as a choking 
coil, во that very little or no energy is wasted in the stator of 
the motor, and for this reason it is not necessary to open 
the high tension circuit in ordinary running ; if trains have 
to stop a long time, the high tension circuit can be 
opened by means of a special switch. At starting no energy 
has to be wasted in resistances, as is the case with direct- 
current motors and resistances. The wattless current at 
starting causes the power factor to be low, but only for a 
very short period ; it rises rapidly as the speed increases, 
and can be arranged so that at between 10 and 15 miles an 
hour the power factor is above °7, and, in fact, in making cal- 
culations for a complete system with a large number of 


Carth. 


trains operating it will probably be found that the 
average power factor for the whole system will be bétween 
'8 and '9, or quite as good as the power factor 
obtained where rotary converters are used, as, for example, 
on the Central London and Lancashire & York- 
shire Railways. The controller methods used are illus- 
trated in fig. 18, which shows the controller connections. 
The controller is similar in appearance and construction to 


Fia. 12.— WrwrEB-ErcHBEPG Мотов AS USED aT SPINDLERSFELD. 


the maeter controller used їп the multiple unit system of tbe 
G.E. Oo., of America, where direct currents are used, and to 
the system adopted on the Central London. the (reat 
Northern and City, and the North-Eastern Railways. A 
separate controller is supplied for reversing. The magnetic 
switches are attached to the side of the car, where they are 
easily accessible, and they are operated by low tension current 
supplied from a special small auxiliary transformer, which 
supplies current for lighting the cars as well as for operating 


the motor-driven air compressor operating the brakes. A 


resistance is put on the cars, but is only used to short-circuit 
the armatures of the motors when braking ; and when this 
connection is made through the controller, the motors act 
exactly as continuous-current motors do, Before the car can 
be started the reversing switch bas to be in the forward 
position, and the high-tension circuit breaker must be closed. 


' Current is then supplied to the electro-magnets which operate 


the switch controller, and the handle can then be moved 


* 
Master 


Choking Сон. х 
= 


M Т cisco Breaker. 


Resistance. 


Teanstorm er 


Fig. 13.—Dradgau OF CONNECTIONS OF CONTROLLER. 


and the various switches, 1 to v, closed as ‘required 
(see fig. 18). The handle of the master controller 
is supplied with a button which has always to be kept 
pressed down by the driver; should he let go 
this bandle, two things will happen—first, the current will 
ba cut off from the electro-magnetic switches by the rising 
up of the button, and, therefore, the secondary circuit of 
the transformer will be opened aud the motor brought to a 
standstill; secondly, the controller handle will go back to 
the off position, and will also put on the Westinghouse air- 
brakes. Therefore any accident to the driver will cause 
the immediate stoppage of the train. Should the driver 
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release his handle or take his thumb off the button whilst 
running, it will be necessary for him to start again from the 
beginning, and therefore no damage will be done to the 
motor. | DE. | 

The trolley is raised to and lowered from the wire by 
means of compressed sir. The high-tension circuit-breakers 
and wiring are entirely encloeed in fire-proof casing, which 
can only be got at when the trolley is down, as the door is 
locked when the trolley is up, and cannot be opened until the 
trolley is down, and this is immediately connected to earth, 
80 that, even should some accident happen to the high-tension 
wire connected with the trolley, no damage can be done by 
handling the high-tension conductors, as they are earthed. 
The current and the voltage dealt with by the master and 
reversing controllers are all very small, and no high-tension 
current can by any means be got at, either by the drivers, 
conductors ог ngers. "E | 

The U.E.G. single-phase system has been adopted on the 
line between Nieder-Schénweide and Spindlersfeld. The 
first experimental running on this line was in Auguet, 1903. 
The train is composed of two motor-cars with three trailers 
in between, each of the trail cars weighing 16 tons. The 
maximum speed of this train is supposed to be 40 km. an 
hour, although the service is also run at a speed of 60 km. 
With nearly 80 per cent. voltage drop, it is possible to operate 
at 40 km. an hour, and when the voltage drop is 60 per 
cent. it is possible to run up to 30 km. an hour; and the 
whole train has been operated with only two motors. The 
motor-cars on this line weigh 51,660 kg. (nearly 51 tons), 
and are mounted on two six-wheel bogies. These cars are 
unnecessarily heavy, and the only reason for using them was 
that the German State Railways were doubtful whether the 
system could operate a standard heavy main-line passenger 
coach, which possibility has now been demonstrated. The 
weight of the electrical equipment is abont 6 tons, which is 
included in the weight of the motor-car given above. Each 
motor-car is equipped with two motors, rated at 100 H. P. each, 
and fitted on one of the bogies with single reduction gearing, 
the ratio of which is 1 to 4:26. The diameter of the wheels ів 
1 metre, Besides the ordinary hand-brakes, Westinghouse 
brakes are fitted, and compressed air is supplied by an 
automatically controlled air compressor. : 

The average distance between stops on this line is 200 m. 
(124 mile), and the average acceleration is 4 to 5 m. per 
second per second (16 to 20 in. per second per second, or 
0*9 to 1:1 miles per hour per second). The motors on these 
cars weigh from 15 to 20 per cent. more than the equivalent 
continuous motors, 
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DESIGN OF ALTERNATORS. 
By A. PRESS. 


UNDER the heading Design of Dynamos, the writer 
suggested that the minimum copper loss condition should be 


made the basis for the ratio of T in terms of р for direct 


current generators. Thus, in the case of induction motors, f 
the suggestion. was made that the value of т for а given р? / 


should determine the value of T. With direct curn ent 


apparatus, the spa king condition which depends funda- 
mentally upon the value of tbe self-induction of an arma- 
ture ampere-turn does not enter very seriously into the 
design. Cases, of course, may апа do arise due to exacting 
conditions, when the self-induction becomes of importance. 
T he problem then resolves itself into one analogous to the 
alternator problem. 

With a given open-circuit characteristic, it is easily seen 
that the reactive drop will be smaller, and hence the regula- 
tion will be better the smaller the self-induction of the 
armature. Since the regulation in an alternator is fo all- 


2 D , " . 
important, the value of / in terms of p, with a view as 


* Bee ELECTRICAL Rzuvizw, September 16th, 1904. 
Т See ErRCTBICAL Review, October 14th, 1904. 


to the self-induction, should be made the basis for alternator 
dimensions. Different systems of windings give rather 
differeot values for the inductance, even though the same 
alternator carcase be employed. In the following, the length 
of the end connections will be assumed 'the same as is 
usually the case with direct current windings. A formula 
for the self-induction per centimetre ampere of embedded 
conductor in open-type slots is the following :— 


38 (p + 6) 
L = — oe 
У slots per p le aud piwe 


(1) 


Assuming that the coils span a pole-pitch, and that the 
self-induction per centimetre ampere of free conductor is 2, 
the self-induction per armature ampere-turn can be 
represented by 


8 xD 
2ї{к + ——. 2 
Vas (2) 
Allowing that к = D? /, a constant, and investigating for 
75 = 0, the total self-induction will be least when 
d. 6 K L 8 я D) =й 
ар \ pi 78р i 
or поа ысы OC NOSE: (8) 
{ Мм. bs рег ро! ас phase 


Taking the value vf p as equal to 3, and noting that the 
number of slots per pole and phase varies from 2 to 6, it id 
seen that as limite 


= (:885 to -67) p. (4) 


In practice in many cases for each diameter certain 
numbers of poles only are stocked and the limite assigned to 
the value of e, the factor of p, are about 2 to 1. The 
heating conditions still permit of the same form of output 
equation, and for alternators the following empirical formula 
can be employed— 

р? J revs, (em.) = 72 (U5 NK VA) x 10%. (5) 

Thus the р? / revs. for alternators is twice that which obtains 
for direct current dynamos for the same effective out; ut. 
The efficiency can be expressed in the same manner as 
in the paper on induction motors above cited. One has— 

B * 3 

= 100 — 4:5 ( саша 1) . 66) 
* VKVA 

The efficiency for a given output is about the same as for 

direct current, 


By some easy steps in transformation tbe price equation 
can be reduced to the form— 


ШҮ, 


3z — 2 x+y 


ec) 3 w\ 3 
Cost = 4 (ec) 7 Me y * (0 ° 7) 
R 8 

Here с = frequency; к = revs. per minute; w = 
output; s = © design coefficient " ; and a is a constant. 

It will be observed that, keeping the cost the same and 
only varying є and R. increasing « from ‘2 to 1 permite of 
increasing R about 40 per cent. | Ио; 

This should prove us ful to the designer. Increasing R, 
however, or diminishing R from a certain critical value 
depending on tbe winding, will affect regulation by affecting 
the eelf-induction. | 


In the former articles the value of 1 was expressed in 


terms of the dimensions of slots. It may be advisable to 
enter into this matter in rather fuller detail. In the 


differentiation tbat led up to Ше formula for = „it will be 
observed that the quantity r was the only variable taken. This 
is practically taking for granted the magnitude of the values 


of Bnp д. The value д as a function of р has been given at 
various times by. various authors. For the value of л, or 


rather , one may adopt the following— · 
It 


D 
сажет 2 e Jo 8" 
= 2 + Tm (cm.) ( 


— Ee ар анары ыры ыны наны наи алала а анараа рина 


1014 


THE ELECTRICAL REVIEW. 


[Vol. 55. No. 1,413, Овонмвив 23, 1904. 


The value of p varies from about 2:5 to 3'5, or one has 
а mean value of 3. "This leads to the following graphical 
representation :— 


7 — 


The distance e a is the value ?, and a c equals the tooth 
pitch = 12 and represents the top of the tooth and slot. 


The line a ö is the slot ratio line, and is so chosen that any 
{ 
point, d, being taken, T = p. The tooth is represented by 


cg d and the slot by g d h. From the value of B assumed 
(which is the eame for alternators as for D.c. generators, pro- 
viding the frequency is the same) the value of д is known. 
Then for minimum excitation loss, the value u“, indicated by 
the slot, should agree with value pu, chosen with relation to 
the frequency of the machine. The value for 5, with normal 
frequencies, can be determined by the equation — 
B — 25,500 — 125 c. (9) 

The symbol, c, stands for the frequency per second. 

If the value derived from the slot shape and determined 
by the point d is consistent with minimum excitation Іова, 
there is a great probability that а different point, d', will be 
necessary to fulfil the condition of minimum iron and 
copper loss. The true shape of the slot will, therefore, 
depend on some point between d and a’. 


d 
With the proviso that т be taken equal to zero, the 


value u, determined by the slots, is the area c g a Л d у divided 
by the area meag. As stated in a previous article, the 
degree of overhang has no influence upon the slot deter- 
mination of the permeability. 


FAULT ‘LOCALISING INSTRUMENTS. 
By TRUBIE MOORE. 


THE *otentiometer principle, as embodied in Murray's and 
Varky's loop tests, has long been a favourite among mains 
engineers ; but the apparatus used to make the testa has for 
the most part been of the crudest nature, consisting generally 
of а few feet of wire stretched on a rough wooden frame, 
contact being made by tbe loose end of a lead from the 
galvanometer. The disadvantages of this rough arrange- 
ment are obvious: | 

(а) Difficulty in measuring the exact point at which 
balance is obtained. m 

(5) Variation in the sectional area of the wire, due to 
inequalities in the drawing process. | 

(c) Difficulty in making an even contact with Ше wire, 
and finally— 

(d) The bulky nature of the wooden frame, hence the 
difficulty of transport without damaging the working wire. 

The instrument here described has been designed with а 
view to overcoming these disadvantages. The first and 
simplest form is intended for a testing voltage across the 
loop of about 12 volts, and has a resistance of about 15 ohms. 
In this instrument there is a working wire of platinoid of 
1 metre length, and of about 1:5 ohms resistance. This 
wire is stretched on а metre rule arranged for a suitable 


contact maker to slide thereon. In conjunction with this 
wire there are 18 non-inductive resistauce coils, each of 
exactly the same resistance as the working wire, which are 
connected up between the contacti of selector switches 
and in series with the working wire in such & manner that 
whatever the position of the selector switcher, there are 
always nine coils and the working wire in series between 
the terminals of the instrument, and the working wire may 
be made to take any position in the sequence of the coils, 
thus giving the equivalent of. a working wire 10 metres in 


ength. 

It will, therefore, be seen that from the positions of the 
selector switches and of the contact on the working wire, the 
point at which balance is obtained can be immediately read 
off; thus if the switch is at 7 and the contact at 569 on tbe 
working wire, the position of the fault is at 0°7569 of the 
length of the loop, measuring from terminal a. It will be 
found possible to make a test very rapidly and accurately 
after a little practice, and I have found the instrament 
very convenient in actual working. 

For use іп localising the position of very high resistance 
faults, I have devised another instrument which allows а 
terminal pressure of 200 volta to be employed, thus per- 
mitting the use of а D.C. generator to supply the test current, 
and of a Weston millivoltmeter for balancing. This bigh 
voltage instrument occupies a space of about 16 in. x 
16 in. x 16 in. high. 

The design of these instruments has been protected, and 
patents are pending. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning omnet appear 
until the following week. 


Nernst Lamps. 


We can thoroughly endorse the saving that is effected by 
the use of Nernst lamps if properly adjusted to the working 
conditions, and have little doubt that the offer made in your 
issue of 16th inst. to prove this result would be successful. 

We aleo agree with the letter by S. W. W.“ as to the 
advisability of ignoring the reputed voltage and studying 
the actual conditions. The Nernst lamp, as is well known, 
consists of a rod of refractory material, which decreases in 
resistance very rapidly when the temperature is augmented 
by the smallest increase of current, and in series with this 
is а compensating resistance which bas the opposite pro- 


Pe dsnifestly any voltage absorbed in the series reststahce is 
80 much loss, but, equally on the other hand, the more tbe 
series resistance the less will be the variation of current with 
a given alteration of voltage. 

Hence it is evident that no fixed combination can be right 
for all conditions, and the best results as to life and main- 
tenance of candle-power can only be obtained by varyiog 
not only the resistance, but the normal working temperature 
of the rod to suit each case. | 

The lamps for the English market are all made in Germany 
at the same works, and have been standardised according to 
date, which doubtless give the best results in Germany. 

The prices in England are the same from whatever soure 
they are obtained, but as one of the limited number of 
licensees authorised to supply these lamps to the trade in 
Eugland, we have from the first varied the component parts 
according to our own experience, to which alone we can 
attribute the reports we have received that the Nernst lamps 
we supply are better than others obtained elsewhere. 


For Drake & Gorham, Ltd. 
R. W. 8. 
Westminster, December 16th, 1904. 


I heartily endorse the remark of “К, A. P." in your issue 


of 9th inst. that the new type of burner is a fatal mistake. 


I take it that he refers to the new type of ]-ampere, and 
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not to the Luna, which both in the }-ampere and 1-ampere 
sizes I have found to be fairly satisfactory, though somewhat 
erratic, and not as dependable as the old A type. | 
With the old type of }-ampere burner with the circular 
spiral heating coil I have obtained excellent results, a few of 


them having reached a life of close on 3,000 hours, and а 


great many over 1,000 hours, very few indeed “dying in 
infancy.” But with the new type of burner quite the 
reverse is the case, the majority failing in leas than 100 
hours, or even burning out almost immediately. 

I am convinced that if tbe makers persist in the manu- 
facture of this type they will very soon have no market, for 
their wares. 

The principal causes of failure in the case of this par- 
ticular type of burner are:— 

1. The filament shorts on to the heating coil at the top of 
the bend. 

2. The heating coil being rigidly fixed at the base в 
unable to expand and contract, and very soon breaks away 
from the porcelain. 

8. The filament having a tendency to crystallise under the 
action of the current, changes its shape in во doing, but, 
being rigidly held at both ends in this type of burner, this 
tendency is checked, with the result that the filament breaks, 
the fracture taking place almost invariably at the centre. 


Henry Joseph. 
Hythe, December 17th, 1904. 


In reply to the A.E.G. English Manufacturing Oo.’s 
remarks in your last issue, I think they can safely make 
their challenge for во short a period as ¿Aree months. I oould 
do this myself, bat it is upon jobs that have had over two 
years’ maintenance that I have based my remarks. I will 
take, for example, one job which caused quite a “ furore” 
when it was done in 1902. At that time 28 burners (0°25 
ampere) had an average life of 409:846 hours, and gave 
great satisfaction, but now the makers can only supply the 
. new pattern with the U filament, we can get no such satis- 
factory results. The lamps, I may say, hang at an angle 
of 45? (about), and considerable difficulty arises through the 
filament short- circuiting to the heating coil. 

I note that their test job must be where the voltage is 
200 or above. Why ? 

I regret that my leti er has been met in so combative a spirit. 
My object, when joining in this correspondence, was not to 
provoke a challenge from the makers, but to obtain 
the opinion of other contractors, with the primary idea 
of extracting from their experiences information that might 
be of assistance to myself. May I also confess that, in my 


conceit, I dreamed that from the same source might be let 


drop hints which might bave led to improvements in the 


Nernst Jamp. 
R. A. P. 


P.S.— Can any of your readers tell me of a suitable 
cement for refixing resistance holders in type “ A,” and the 
pins in caps of type В” ? ! 


Contractor v. Hawker. 


Ав a regular reader of the ELECTRICAL REVIEW I noticed 
some time ago letters referring to the unsatisfactory state 
the trede has now reached. І may say that I was sorry to 
Bee that such an important matter was so lightly treated 
and ended in the usual way, namely, smoke.“ The 
Editors were kind enough to ask any of the readers to vent 
their opinions аз to how we could overcome the difficulty 
from which we were suffering. If the Editors will be kind 
enough to spare me a column or во, I will endeavour to 
show how I think the difficulty could be overcome. We, 
as contractors, are between Ше maker and the consumer 
(in some cases only). I will give one case, and one only, 
as I think it will suffice. 

About three months ago a firm of lamp-makers put a new 
lamp on the market which has quite a number of good 
pointe, namely :—(1) The current consumption; (2) The 
increased candle-power for the current consumed ; (8) The 
whiteness of the light; (4) The length of life. I know for 
a fact that the list price of this lamp was 2s, each, and at 


this price the contractor is supposed to sell it. As a con- 
tractor I at once called on a few of my customers and pro- 
pounded my theory of money-saving to them, after which I 
booked a trial order, the price being 248. per dozen. I left 
them for ^ few days, and on going back to procure the rest 
of the order, found to my astonishment that a hawker or 
contractor of some sort had offered the lamp at 21s. per 
dozen. I may mention that the supply of this lamp is not 
equal to the demand, and I am sure that your readers will 
agree with me in saying that I think it a pity to see such 
stunidity under these circumstances. 

Now this is not only hurting the contractor, but is going, 
indirectly to hurt the maker, for the cutting has started, and 
before long the lamp will be sold at such a price that it 
will be shunned by all, as the profit on the price it has to be 
sold at will not be worth working for. If you go to the 
agent and explain this to him, he will turn round and tell 
you that if you buy а lamp at 2a, you can sell it at what 
you like; so the cutting goes on till the lamp is being sold 
at 4d. of profit per lamp. When it reaches this state, it is 
left alone, and the maker cannot understand how the sale of 
the lamp has fallen off so much: but when he finds out the 
cause, he has to be content with a small sale once more. To 
do this, the lamp-workers are put on piece-work, and the 
lamps are rushed through, likewise the testa, the result being 
faulty lamps and a great deal of trouble, whereas the lamp 
would maintain its standard if the first price had been adhered 
to. I state that there are a number of other articles that 
have lost their standing by being cut to death. I think the 
manufacturers should take a stand, and have а form drawn 
out for contractors to sign before they are allowed to trade 
with any particular firm. The form could be worded to 
the effect that the undersigned agreed to sell the firms’ goods 
at their list prices. If they, the undersigned, should be 
found selling any of the goods under the list prices, they 
need not ask for any farther supply, as they have broken 
their agreement, &c. I am sure, if some of the firms tried 
this plan, they would be more than pleased with the result. 
I am aleo sure that it would improve all branches of the 
trade. As things are at present, contractors have a very 
poor time of it, for we have to pay our office and workshops, 
rents and taxes, also the staff inside and outside. All this 
has to be done against men who are working from their 
honse or model lodging-house, or from wherever they are 
staying. 

What I have stated above I know to be true, and I am 
sure that others will agree with me when I say that, if my 
plan were agreed upon, contractors would then all be quoting 
on tbe same footing, and our trade would soon come back to 
its old state. In conclusion, I would once more impress 
upon the wholesale manufacturer and agent that it is they, 
and they only, who can improve the state of the trade or 
profession, by arranging among themselves some such thing 
as I have already mentioned. The practical and theoretical 
contractor is the man who raises the demand for any good 
lamp or other article that is put on the market by the maker; 
then I say, why should the maker not do something in return 
for them, instead of backing up hawkers who do not know the 
first principles of electricity. All thut these men can do is to 
go round to other people’s customers that they see are trying 
the lamps and offer the same thing at a cut-throat price after 
the contractor has wasted perhaps one, two, or even three 
hours showing his client how he could achieve a good saving 
on his electricity bili, with the result that the experienced 
contractor shows tbe saving, the hawker lifts the order, and 
the contractor is left to mourn over the loss of bis time. I 
trust that I have not once more wasted my time, and that 
something will be done by the makers and agents to help us 
in this matter, as it is high time something was done to 
put things on to a proper basis. | 

Stephen M. Johnstone. 
Glasgow, December 20th, 1904. 


The Inspection of High-Speed Engines. 


I am indebted to your correspondent, ‘‘S,” for his notes 
on my article concerning high-speed engines ; in one or two 
pointe, however, I think he has understood the scope of the 
article to extend ;beyond the limita intended by me. For 
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example, though I am quite in accord with ** S" in advising 
the inspection of an engine before each run, my notes were con- 
fined to the more detailed inspection “after overhauling.” The 
article, also, had n» reference to altering the rated output of 
the engine, but to reinstating it in its normal condition. 
The alteration of the rated output to an overload is hardly 
fair to the maker, who would probably disclaim responsi- 
bility in the further running of the engine. 

Other pointe raised are questions of judgement. In my 
opinion it is better for the responsible engineer to have 
inspected his engine at the time it from the fitter to 
the driver, than to rely on a mental calculation of probabilities 
after an accident. Otherwise, human nature being crafty, 
if there is a loophole of escape from blame the guilty person 
will try it. Again, an incorrect clearance or other displace- 
ment cannot always be detected by a hand-and-eye inspection 
before the engine is closed in; something may jamb, there- 
fore no one would lose his reputation as an engineer if he 
barred his engine round a few turns before putting on steam. 
As regards cylinder lubrication, the amount varies with the 
wetness of the steam used; in modern superheated steam 
rtations ample lubrication is essential. Now, the article was 
intended as far as possible to cover all cases ; it was stated 
that рага] repairs required only part of the treatment 
prescribed. J think that 3" would agree to use a full 
stream in his sight-feed after, say, putting new piston rings 
in, on the trial run. If the station has an artificial load, 
the engine can be run loaded. It is, however, in my opinion 
unsafe to put an untried engine on load unless a spare Bet, is 
kept running, or the lights do not matter. “ S” considers 
half an hour long enough for а bearing teat ; I would differ, 
especially with large enclosed веѓа, 

I would also differ from “ S" in being content with a 
card taken on atmosphere, the engine running slow. With 
a high-velocity engine a card alone is of little value. This 
is seen if a set of cards is reduced to a crank- effort diagram, 
allowing for the inertia of Ше reciprocating parte. My 
point was that a distorted card is sometimes advisable to 
neutralise inertia effet. 

... The running of an engine is, as your correspondent 
points out, a question of time and finance as well as engi- 
neering. It is the writer’s opinion, however, that when an 
engine has been overhauled, the brasses let together, bear- 
ings scraped, &c., it is well worth the expense after an 
adequate run on load to examine tbe main parts in as 
thorough a manner as possible. A little attention after a 
week's run may save pounds of damage and is hence true 
economy. 

A Power House Engineer. 


Re Home Office Regulations. 


It has been pointed out to me that my article on the 
above, which appeared in your issue of the 9th inst., seems 
in some respects to confirm an existing impression that 
these regulations cover more ground than do the Board of 


Trade regulations. I fear, therefore, that I did not make 


it anfficiently clear that I was comparing the proposed Home 
Office regulations with the old Board of Trade regulations 
concerning motor installations, and not with the proposed 
modifications to the latter. They are really not quite so 
stringent as the amended Board of Trade regulations. 


| Frank Broadbent. 
4, Queen Street Place, Е.С. 
December 20th, 1904. 


The Cult of the Marine Engineer. 


Jf “ Voltboy really wants to know the station to which 
J refer, he can ask the editora to kindly forward to me his 
name and address, when I will not only give him this infor- 
mation, but the names and training of our shift engineers 
and fitter (marine engineer), but only as private information. 
I think this is fair. 1 might mention that I am chief 
assistant in this station. The st4ff is not * remarkable,” 
but a proper one from the chief downwards—leaving myself 
out of the question—although it is only for а station of а 
little over 1,000 Kw. capacity. I bave been for 10 years in 
centralstationg, and during this time I am thankful to say 


that I have never struck one run as Voltboy’s” © own 
of over 3,000 Kw. capacity." 

* If any profit is to be made by an electrical undertaking, 
where доев the scope lay? Not on the switchboard, but in 
the engine room and boiler house." Now these remarks will 
surely make others think that Voltboy is really a bolt- 
hoy, and still has a lot of elementary knowledge to learn. 
The profit of a central station is not made on the switch- 
board or in the engine room, or in the boiler house 
(although money can be wasted in all three places), but in 
the chief engineer's office. А good chief will see to it that 
he has a good ataff, even if he has to pay more, and then will 
manage this staff to the best advantage by giving each man 
some individual responribility and an interest in his work. 
The chief of ** Voltboy’s” station, to put it quite plainly, is 
a fool for having such one-sided men in his station, even if 
they are paying for the work (which in these days is quite 
possible) or are councillors’ or his own relatives. | 

In conclusion, let me ask * Volthoy what on earth there 
is to “ thoroughly thrash out.” “ Voltboy and other boys 
can write until they bave thoroughly worn out Ше worthy 
editor, and what then? How far have they got? What 
good have they done? Whom have they influenced? Let 
these boys thoroughly thrash out a career for themselves, 


for even if they are not properly trained, they can be trust- 


worthy and energetic, and honest in their work, and love 
their central station as if it belonged to them, which things 
bring 8 great reward and a salary to live on—in time. 


No Name. 


It seems to me that almost all your correspondents on this 
subject rather mies the real point, and in most cases personal 
feeling has been a more prominent factor than useful 

ument. 

I do not think the question is whether a marine engineer 
who knows nothing whatever about electricity is fit to be 
put in charge of a modern central station; on that point 1 
think we shall all agree; he is not fit. Nor is it any more 
the question whether the purely technical electrical engineer 
is fit for such a position; we all oaght to agree also, that he 
is not. 

To me the question divides itself into two parts. Is it 
fair tbat а man who is well qualified on one side only, eitber 
electrical or mechanical, should be allowed to qualify him-. 
self by any means һе can for the other side as well, and 
having so qualified himself, that he should be given рові- 
tions requiring qualifications both electrical and mechanical ? 

Also, if it is not possible to obtain a man who combines 
both qualifications, is it better to put a good mechanical man 
in charge and give him good electrical assistance, or to put 
а good electrical man in charge, giving him good mechanical 
assistance ? 

In the first case, I maintain that it is perfectly fair that 
the electrical engineer or the marine engineer who does 
qualify himself for any duties, should be freely allowed to 
make the most of his knowledge without meeting with oppo- 
sition or ill-fecling from those who happened to start from 
the opposite end; give a fair field and let the best man 
win in every cage. 

In the second case, I consider (of course I am somewhat 
prejudiced) that if cost of production is to bea consideration, 
a good marine engineer with efficient electrical assistants, 
will make a bigger success of a central station than the 
good electrical engineer with mechanical assistance, and it is 
these pointe to which I think your correspondents might 
with profit turn their attention. 

When our educational institutions turn out a properly 
qualified central station superintendent, no doubt our 
managers will know where to apply for such. At present 
they do rot turn them out, and consequently we are con- 
cerned to find out what is the best material that lies ready to 
our hand». > 

I think we should all welcome and try to get some recog- 


'nised qualification for this work, and consider that the 


Board of Trade ought to institute such and hold qualifying 
examinations on the same lines as they now do for marine 
engineers Why demand such precautions in the case ofa 
steamer, atid hot in the case of a large central station, often 
placed in the densely populated centre of a town? 
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I cannot agree with your correspondent “ No Name” as 
to the requirements wanted. A power house su: erintendent, 
or even &hift engineer, should . be properly qualified for that 
poet, not be a jack-of-all-trades : and I think that much of 
the dissatisfaction at the present time is caused by our young 
men wanting to qualify for so much that they are not more 
than half qualified for anything. 


Also, is it not а mistake to appoint engineers as managers 


of large concerns, where surely a business training is of 
more importance than а knowledge of engineering details, 
which might well be left to the departmental snperin- 
tendents ? : | 

T Marine Engineer. 


Telephone Trunk Apparatus. 
^ Replying to Enquirer's" letter in your issue of December 
16th, we have in nee at our office an instrument for indicating 
the three minutes’ conversation allowed for telephone trunk 
messages. The maker is Conrad Fehing. В. rlin. 
The Chloride Eleetrical Storage Co., Ltd. 
Е. Улп, BSTABBINS, General Manager. 


December 19th, 1904. 


SOME ANOMALIES OF MUNICIPAL 
` TRADING.-I. 


Bv Y. 2. 


Тнк constitution of a manicipal trading concern as compared 
with that of а luniud company presents some interesting 
anomalies, 

Municipal shareholders or ratepayers are compelled to mort- 
gage their property to borrow money at a fixed rateof interest 
aad repayment, in order to invest it in a speculative venture in 
which they аге compelled to make good all loeses upon a 
nebulous prospect of a reduction in their rates. They can- 
not dispose of their interest because they have no shares, and 
in the event of their ceasing to pay rates, their invested 
capital is confiscated. Their influence in the management 
of the business is not in proportion to the amount they are 
compelled to subscribe, and it frequently happens that the 
minority in financial interest are represented by the majority 
ef direetors. : . 

Beyond the amount at which they are rated, the directors 
or councillors have no monetary interest in the business. 
They may not receive remuneration for their services, and 
they are elected from these whose ambition is a sufficient 
incentive for them to face the possibility of that unwarrant- 
able criticism which · ia so often directed against persons who 
honorarily undertake the onerons responsibility of spending 
other people's money. They are not usually elected on 
account of any particolar. ability to manage a trading busi- 
ness, but, possibly because of their political opinions, religious 
convictions, their views on education or vexed local 
5 They have none of the personal liabilities of 

irectors, and may lend themselves to financial statements 
and estimates—the equivalent of a company prospectus— 
with impunity. If they are detected in spending money 
illegally they are surcharged by the Local Government 
Board, but unless the money so spent is applied to their 
personal advantage, the surcharge is remitted. 
- The clerk to the Council is the municipal equivalent of a 
secretary, but, unlike a secretary, he is not. selected for his 
trading qualifications, but usually because of his knowledge 
of the law relating to Local Government. It is he who pre- 
pares agendas, who site at the right hand of the chairman 
and often prompts his rulings, He frequently holds several 
offices, and his meetings are so numerous that he can do little 
more than represent his juniors. Не is usually an adept in 
the art of borrowing, and his knowledge of book-keeping is 
that prescribed by the. Local Government Board for unre- 
munerative public work. | 

Fhe chief of the municipal money-spending department is 
the borough surveyor or engineer. This official’s duties are 
multifarious and embrace many branches of the engineering 


profession. In the eyes of the average councillor, fees paid to 


‘experts are regerded as a waste of public money, consequently 


the surveyor is often called upon to undertake all the 
engineering and architectural work of the district. To him 
falls the task of preparing plans for sewage and refuse disposal. 
roads, sewerr. an isolation hospital, public bathe,-a library, 
& town hall sometimes even electric lighting, electric 
tramways, and other works, all of which have come to 
be regarded as within the scope of a local authority. The 
part he plays in municipal trading is all-important. His 
projects very often include some trading inducement. 
For instance, а dust destructor is required, and a report ія 
drawn up, showing how profitable it would be to ntilise the 
heat for raising steam for electric lighting, and the clinker 
and ashes for building purposes. Public offices are wanted, 
and it is shown that the addition of halls for public enter- 
tainments would pay for the cost of the offices. Not 
irfr qnently a sewage disposal scheme includes the sale 
of ‘manure, while electric lighting, electric tramways, baths 
and minor undertakings in which municipalities are 
permitted to trade will, in his estimation, yield a profit after 
the first year’s working. His reporta are circulated amongst. 
the councillors, who not infrequently discuss ccmmercial 
questions on partv lines, often to vituperation. 

When one of the projects is decided upon by a majority 
of the Council, an application is made to the Local Govern- 
ment Board for authority to raise a loan. The amount 
applied for is not. as a rule, that of the original estimate, for 
the municipalist knows that rarely is the expenditure within 
the estimate, and altbough hypothetical profit may be based 
upon this estimate, it is wisdom to him to borrow too much 
rather than too little, In any case the whole amount is 
usually spent, and in some cases a further loan has to be 
raised before the work can be comnleted. Thus is it that 
work initiated with loud talk of profit so frequently adds to 
the ratepayers’ burden. 


THE ELECTRICAL SMELTING OF IRON 
AND STEEL. 


A FINAL report has recently been published by the Com- 
mission appointed by the Canadian Government to inquire 
into the different thermo-electric processes employed in 
Europe for the reduction of iron from ite ores, and for the 
manufaoture of steel. The Commissioners visited the planta 
at Gysinge and Korfors in Sweden, La Praz and Livet in 
Franoe, and Turin in Italy; but their most important in- 
vestigations were carried out at Livet in the works belong- 
ing to Keller, Leleux & Oo. As described in their report, 
the Keller furnace consiste of two square iron chambers 
lined with refractory material and arranged side by side, 
The base of each is a carbon block. A horizontal channel 
connects the bottom of the two chambers, and an external 
cable bringa the two carbon blocks into electrical contact. 
The electrodes are built up of square carbon rods into 
square masses 35 in. in diameter and 55 in. long. These 
hang vertically, one in each chamber. The current comes 
from a 16-pole revolving field alternator, which gives an 
E.M.F. of 60 volts and a frequency of 50 per second. It 
passes to one electrode, downward through the charge to 
the carbon biock; thence it goes, either by the external 
cable, or, when the furnace is in full working order, through 
the fused metal lying in the borizontal passage, to the 
Becond block, then upwards through the charge to the 
second electrode. By this arrangement the furnace can be 
worked continuously, for there is no interruption of the cur- 
rent when the molten metal is tapped, and exceesive varia- 
tions in the load on the generator are avoided. It is claimed 
for this furnace that the consumption of electrodes is small, 
for the tension of the current is so relatively low that they 
are not attacked, while their heated ends are completely 
submerged in a reducing medium. M. Keller holds that the 
pair of electrodes above described will last for 20 days in а 
furnace producing 10 tons per 24 hours, the cost per ton of 
metal being 75 cents. His total estimate for the cost of 
manufacturing pig-iron, exclusive of royalty, comes to 
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$10.71; hematite being taken at $1.50, coke at $7 per 
ton, and energy at $10 per H.P.-year. 

Mr. C. E. Brown, of Peterboro', the electrica] member 
of the Commission, finds that the furnace can be run for 
indefinite periods without stoppage; tbat one man can regu- 
late the current for four or five furnaces by hand-adjustment 
of the electrodes (chiefly), or (if necessary) by adjusting the 
alternator field and the water-wheel governor; and that a 
device could easily be adopted for automatic regulation. 
During two experimental runs in two different furnaces 
which lasted three days each, the energy consumed was 
measured in a specially calibrated Thomson meter, the volts 
and amperes by the ordinary (uncalibrated) switchboard in- 
struments, and the power factor by Prof. Barbillion by means 
of the oscillograph. The mean results were as follows :— 
Volte, 70:2; amperes, 9,895; power factor, 0:737; mean 
watts, 511,945. In the production of pig-iron, the con- 
sumption of energy per short ton was 3,110 Kw.-hours in 
the first experiment, and 1,475 in the second; the corre- 
. Sponding figure in the Héroult process being 9,080. In the 
manufacture of steel by the Keller process, the consumption 
of energy was 730 Kw.-hours per ton of ingote; the corre- 
sponding figures in the Héroult process being 1,000, 1,000 
(tool steel), and 653 (structural steel); апа in the Kjellin 
process 757 and 947. "The currents used in the Keller fur- 
nace are so heavy, that the generating station should be 
alongside the plant if great losses in the conductors are to 
be avoided, апа if those conduotors are not to be excessively 
costly ; or, if the onrrent is generated at a high voltage, the 
step-down transformers must be similarly close to the metal- 
largical plant. New furnaces are now being designed with 
four “ shafts,” which will facilitate the use of quarter-phase 
current, and for them three-phase current may be generated 
and transformed to the working voltage. 

Mr. F. W. Harford, whose services were retained as 
metallurgist to the Commission, reports that steel, equal in 
all reapects to the best Sheffield crucible steel, can be pro- 
duced by the Kjellin, Héroult, or the Keller methods at а 
considerably lower cost; but that structural steel of Siemens 
and Bessemer quality cannot be made economically in the 
electric furnace. Generally speaking, the reactions in the 
electric furnace as the reduction and combination of 


iron with silicon, sulphur, phosphorus, and manganese, are . 


similar to those of the blast furnace; and by regulating the 
current any grade of iron, from white to grey, can be pro- 
duced, while the quality is under more rapid control Grey 
pig-iron, suitable for acid steel manufacture, or for foundry 
purposes, can be produced; and a pig low in silicon and 
sulphur, suitable for basic steel manufacture, can be made, 
provided the charge contains oxide of manganese, and the 
slag is kept basic by additions of lime. Moreover, there is 
reason to believe that if the slag be kept basic and fluid, a 
pig low in sulphur and silicon can be obtained without any 
addition of manganese. When electrical energy costa $10 
per H.P.-year, and coke $7 per ton, pig-iron can be made in 
the electrical furnace at approximately the same cost as in 
the blast furnace. Under ordinary conditions, where blast 
furnaces are established, electric smelting cannot compete; 
but where water-power is ample, and furnace coke not 
readily obtainable, it may be commercially successful. 


REVIEWS. 


On Recent Contributions to our Knowledge of the Floor of 
the North Atlantic Ocean. Ву Sir Joun Murray, K.C.B., 
F. R. S., D. Sc., &c., and R. E. PEAKE, M. Inst. C. E. 
London: Royal Geographical Society, 1904. 


The reoognition given to the earlier essays of Captain 
Maury, United States Navy, in the introduction to this 
paper, will afford great satisfaction to navigators and geo- 
graphers alike, the world over. | 

His book, “ Тһе Physical Geography of the Sea, and its 
Meteorology," sixteenth edition of which was published in 
1877, was, as stated in the introductory chapter, “а new 
department of human knowledge." 

Research had then become very active in this field, the 


Aref preat^se op the snhtoat hising Appeared in Americn in 


1871. Subsequent editions kept pace with the rapid de- 
velopment of commerce and navigation, and were mainly in 
the interests of navigators, but the advent of the Atlantic 
Telegraph Cable in the fifties evidently inspired Maury with 
the idea, that a peculiar feature in the configuration of u 
section of the oceau floor of the North Atlantic had bten 
designed specially to serve as a safe bed for a submarine 
telegraph line between the Old and the New Worlds. 

How, subsequently, the rapid and extensive developments 
of Atlantic telegraph cables have modified the views of those 
days is well known, but it was fully 20 years afterwards tbat 
those interested in projecting, and others engaged in laying 
cables, began to realise the necessity of knowing considerably 
more about the depths of the ocean than could be derived 


from the then accepted ideas, based upon insufficient research. 


Maury was, to all intents, a practical philosopher, and 
possessed a quick faculty for grasping physical facts. 
Brookes’s sounding tube brought up from the sea bottom the 
first specimens, and from а microscopical examination of 
these Maury reasoned, from the fact of their being composed 
entirely of minute calcareous shells, that there could be no 
currents at the bottom of the sea, and that the safety of a 
telegraphic cable, once deposited in its oozy bed, would be 
assured. P а 

This fact is as true to-day as when it was written, and 
Maury further showed considerable judgement, and a pri- 
vision of future difficulties, in pointing out that such would 
be found, not in the deep sea, but at ** either end of the line, 
on reaching shoaler depths." i 

Dealing with oceanographical research of a more recent 
period, the Prince of Monaco is mentioned in the publication 
before us as having carried on exploration of the deep sea since 
1885, and it is stated that he is now founding an oceano- 
graphical institute at Monaco. 

The Prince has been, we have understood, assisted 
throughout in these researches by his friend, Mr. J. Y. 
Buchanan, F.R.S., formerly of the Challenger staff. 

Recognition is also given to the very large proportion of 
information obtained from the sounding work of telegraph 
ships belonging to the different submarine cable companies 
and contractors. | 

The depths of the North Atlantic Ocean, as shown with 
such clearness of detail and colouring, over their respective 
areas, in the reprodaction of the Admiralty chart appended 
to the paper, offer a striking contrast to the meagre informa- 
tion conveyed, in earlier days, by Lieut. Maury’s map 
of the North Atlantic of 1854, excellent in its careful 
drawing and detail, derived, as it was, from the best 
knowledge extant at that time. Here, in 1904, the 
authors have presented a chart with the sea floor mapped 
out, showing the elevations and depressions, as correct in 
general features as the hills and plains on з continental 
map of the land, and the character of the deposit on 
the sea bottom may be determined with the same accuracy 
as that of the soil on the surface of the earth. Tbe 
delimitation of the areas of the great deeps indicates most 
careful work, both in sounding and surveying, and equally so 
in the determination of the direction followed, from north to 
south, of the Dolphin Ridge, forming the central plateau of 
the North Atlantic basin between 30? and 50? north, 
and of its twin connection with the Challenger Plateau 
down the centre of the Atlantic South. In regard to 
the deeps, it is stated that these great depressions in 
the ocean floor “descend about 20,000 ft. below the 
level of the waves,” and that if the highest mountain 
in the world were placed in the Nares deep, it would form an 
island, the summit of which would be about 1,000 ft. above 
the water. Very little attention has been given to the New- 
foundland Banke, beyond the mention of the 4,000-fathom 
area shown on Мапгу'в map to the south, the position of 
which great depth is said to correspond with that now 
сре by the Suhm, Thoulet, Sigsbee, and the Libbey 

eeps. 

The temperature, salinity and currents in the Atlantic are 
said to present much greater variety and contrast than in 
any other great ocean basin, which, it is eaid, arises from 
the general atmospheric circulation, and its influence in 
driving the heated water of high salinity of the tropics 
through the Gulf Stream, and, at the same time, forcing 
eal water nf low «пу down from the Aretio Оссап, 
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The average temperature over the floor of the North 
Atlantic is said to be 2° F. above the average temperature 
of the bottom of Ше Indian and South Atlantic Oceans, 
while the temperature of the bed of the Pacific is inter- 
mediate between the two. 

In the interesting account given of deposits and rock 
fragments collected from the floor of the Atlantic, ment ion 
is made of several pieces of rock having been broken off 
transported boulders by a Lucas grapnel, which, it is 


assumed, in hooking a rock might probably bring a strain 


on the wire lifting rope sufficient to break the retaining 
pins, thereby releasing the arms from the shank, and causing 
them to close on the boss and nip off a piece of the rock. 
Pieces of rock have frequently been brought up on an 
ordinary grapnel from the sea bottom, and very undesirable 
specimens they are to bring to the surface in deep water 


instead of the cable. 


An interesting point brought out by some recent cable 
repairing expeditions, it is said, may afford a bint as to the 
deposition of Globigerina ooze. Two instances are referred 
to of a cable being raised in deep water and repaired with an 
interval of 15 years between, no deterioration of the cable 
having taken place; this was ascribed to the fact that it 
was embedded in the ooze, and it was considered fair to 
“assume a period of 10 years for the accumulation of 
a layer of the deposit 1 in. in thickness, in latitude north 50° 
longitude west 31°, depth 2,000 fathoms.” 

* If, therefore, this theory is correct "—the authors go 
on to say— it furnishes an approximate idea of the rate of 
the deposition on the bed of the ocean, a point on which, 
up to the present time, it has been impossible to form even 
the vaguest estimate.” 


There are two appendices :— 
1. By John 8, Flett, D.Sc., F.R.S.E., giving a report on 
the rock specimens and some of the oozes collected by the 


ss, Faraday and s8. Minia from the North Atlantic in 1903, 
and { 


2. Lists of soundings taken by the same vessels in the 


North Atlantic during the same period, and indicating the 
type of deposit and percentage of calcium carbonate. 


Dr. Flett, in his remarks following the descriptive list of 

rock specimens, says that “they varied in size from 4} in. 
in diameter down to small pebbles the size of a bean, and 
that some of the larger stones have that blunted form charac- 
teristic of boulders which have formed part of a ground 
moraine. . . . . Some of the smaller pebbles are 
angular, but others are rounded as those from a stream or a 
gea beach." 
. In respect to this, it has also doubtless become well known 
that these specimens are similar to the stones that strew the 
sea bottom over а large area of the Grand Banks. А wery 
close and careful analysis has been made of the Globigerina 
oozes, the general resulta of microscopical examination being 
summarised in а brief yet comprehensive manner, showing 
mineral impurities to be of three kinds—volcanic particles, 
minerals formed in situ, and transported fragments, the 
purest ooze resembling the highly calcareous Globigerina 
oozes described in the Challenger report. 

сы eer 2 gives geographical positions, depths in fathoms, 
and deposit for each sounding taken, finishing up with 
descriptions of three typical samples of Globigerina ooze. 

Concluding this notice, we congratulate the authors on 
their work, which constitutes a most valuable and interesting 
addition to the literature of the study of ocean depths. 

We would refer our readers to previous publications by 


the same authors, reviews of which will be found in our 


columns, See ELECTRICAL REVIEw, 1899, May 19th, 
Vol. 44, page 818 ; also 1901, May 10th, Vol. 48, page 820; 
and 1902, Vol 51, pages 861 and 401. 


Electrical Installations, By RaNKIN KENNEDY. London: 
The Caxton Publishing Co. 1902. 


This work embraces the whole of electrical engineering, and 


consists of four volumes, with a fifth added as a р 


volume, dealing with telegraphy, telephony, and medical elec- 
trical science, 


The author's object, as set forth in the preface to Vol. I., is 


to describe in detail, first, the scientific principles upon which 
electrical engineering is based, and secondly, actual practice 
in the various branches. | 

It is, therefore, & very pretentious work, but, being written 
in а popular style, as is usually the case with popular books 
on highly technical subjects, it contains many errors, and 
conveys somewhat strange misconceptions of those very 
principles which it aims at elucidating. 

As а compilation of descriptiong of various types of 
machinery, electrical apparatus and appliances, however, it 
deserves commendation, as it contains a large amount of 
useful information and much interesting matter, and must 
have entailed considerable labour on the part of the 
author. . 


In Vol. I. are discussed the different principles (Ohm's 
law, electro-magnetic induction, &c.), and descriptions of 
measuring instruments, dynamos, motors, alternators, cells, 
arc lamps and meters are given. This volume opens with 
an introductory chapter, illustrating the flow of electricity in 
a circuit by means of the well-known water analogy. We 
find a horse-power defined as 33,000 ft.-lbs. We cannot 
regard this as a slip, as it occurs only too often; it should not 
occur at all. Fundamental principles and definitions should, 
at least, be correctly stated. 


In pursuing the water analogy, which, like most analogies, 
fails when carried too far, the author states that, to obtain 
unite for calculations, it would be easy to make them such 
that volis were equivalent to feet and amperes -to pounds. 
The volt refers to electrical pressure and the ampere to rate 
of flow of electricity; whereas the foot, per se, does not refer 
to the height of a liquid column or head of water, and the 
pound, per se, is absolutely independent of time and has 
nothing to do with water flow. | 

A difference of electrical pressure of 1 volt may certainly 
be said to be analogous to a difference of water level, or 
head, of 1 ft.; and, further, for the purpose of illustration, 
а current of 1 ampere may be said to correspond to water 
flow at the rate of 1 lb. per second. The whole object of 
such statements ів, no doubt, to make the study of electric 
phenomena easily understood by introducing comparisons 
with which the ordinary individual is familiar, but it is most 
regrettable that fundamentally erroneous ideas should be 
inculcated by the use of falee analogies, 

In Chapter II., on Ohm's law, we are told that “ energy 
is equal to current multiplied by the pressure, and the product 
(of C. E.) ts walts, i. e., the unit of energy.” Surely, in а 
serious work on electrical engineering one does not expect to 
find such palpable errors. (The italics are ours.) 

In Chapter III., which gives methods of electrical 


measurements, following upon the description of the Ayrton 


and Perry magnifying spring ammeter, carbon ribbon twisted 
in the same way is suggested for use in an instrument on 
the hot wire principle, as it will untwist on being heated by 
& current passing through it. We are not sure whether this 
is а misprint or seriously meant. 

From Chapter 1V., on electro-magnetic induction and 
magnets, we merely quote the following passage :—'* Fig. 92 
is an illustration of a bar magnet, showing the lines of force 
in and rupning from it. The maximum force is at the 
middle, inside the magnet; the force escapes, go that at the 
ends there is not much magnetism issuing, or, to put it 
better, not many lines of force passing out, not nearly so 
many as pass through the mid-section of the magnet." 

In Chapter V., which bears the title, Electric Pressure 
from Engine-Power Continuous Currents,” the formula for 
determining the E.M.F. generated in an armature revolving 
in a field of strength z, having к, turns ot wire on the 
armature and making N rotations per minule is given ав 


E =N Z N, 10°, 


z is here equal to the number of lines in the C. G. 8. вуеш 
of units divided by 6,000. This is not expressly pointed 
out by the author, but in the previous chapter the system 


‘of units based on the inch-lb. system proposed by Mr. Gisbert 


Kapp is mentioned and explained, and, no doubt, z is in 
* English " lines of force and not in C. G. S. lines. 

Chapter VI. deals with the theoretical considerations of 
alternating current motors and generators. The diagram 
(fig. 154) illustrating the thrée-phase star system, with a 
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fourth conductor from the neutral point, is not quite 


correct. 

The theory of induction motors is more or less expounded 
in three pages, and the author states that the rotating field 
theory is quite unnecessary to explain the action of either 
mono-phase or poly-phase motors. 

Chapter VII. gives some elementary notions of dielectrics 
and electrolysis ; and the two final chapters of this volume 
treat of instruments, meters and arc lamps. 

The author's exposition of what he calls the true science 
of the motor-meter with magnetic brake is decidedly novel, 
but unfortunately incorrect. In connection with a meter 
having а permanent magnet to produce a constant field, in 
which rotate both the brake disk and the armature, carrying 
the current to be metered, and which is, therefore, an ampere- 
hour meter, he states that doubling the current doubles the 
speed, and therefore'the /orque is squared. In such a meter 
the driving torque is proportional to the current, and the 
resisting torque is proportional to the speed. The condition 
for either .equilibrium, or steady motion, is that the two 
torques are equal, from which, neglecting friction, it follows 
that the speed varies as the current. 

The author, however, says that both the motor and the 
generator (the generator is the brake disk in the permanent 
magnet field) follow the syuare law, and, therefore, direct 
proportionality between the speed and current results. He 
also makes the assertion that the ordinary magnetic brake 
acts as fhe square of the speed, and that the usually accepted 
law—that the resisting torque is proportional to the speed— 
is due to a mathematical fallacy ! . 

Further on the following passages occur: 

* In another meter successfully used the motor has a con- 
Stant current in the armature, and & variable field in series 
with the load. The generator is on a constant field. In 
this case the speed is same as before, proportional to current 
passing in the motor—this time through field of the 
motor. 

« Mechanically, if we have twice speed at twice torque, the 
power required must be as the square. This explains why 
the Schallenberger meter, which has an air brake in shape 
of a fan, works as well as the magnetic brake in a 
meter." 

We have quoted verbatim in consequence of the author's 
remark that these considerations &re of importance to 
students and investigators, and that correct notions throw 
floods of light on obscure problems! 

We can only express our regret that such incorrect state- 
ments should appear in a book of this description. 

The subject of meters is continued in Vol. II. This book 
is mainly descriptive of instrumenta, transformers, installation 
wiring, switches and switchboards. 

Volume III. is devoted to descriptions of the means of 
production of electrical energy, prime movera, generators and 
motors, and is fairly comprehensive, containing some repre- 
sentative types of machines, &c. 

In Vol. 1V., the last of the heavy electrical engineering 
series, the more complete installations for electric light and 
power transmission are considered and examples given. 

This volume is the best of the four books, and includes 
many very good illustrations, together with useful data, 
such as gas engine teste, comparative cost of running 
oil engines, isolated installation coste, &c. "Traction systems 
are discussed, and the special applications of motors. 

The final chapter gives an account of distribution and 
transmission schemes. A general index for the first four 
books is included in this volume. 

Volume V. refers to telegraphy, telephony, wireless tele- 
graph systems, X rays, and the applications of electricity in 
surgery and medical science. The first chapter again shortly 
reviews the principles of electric and magnetic phenomena. A 
slight slip occurs in the formula for the frequency of the oscilla- 


tory discharge of a condenser. It reads instead 

2*7 VKL 

of 1 Some very interesting matter is contained in 
2 Т J КІ, 


this volume, and numerous illustrations are given of the 
different instruments and appliances used. A separate index 
is added. 


- 


THE TRAINING OF A COMMERCIAL 
ENGINEER. 


Ву T. W. SHEFFIELD, A. M. LE. E., A. M. I. M.E. 


Ir may, perhaps, be necessary, at the outset, to dispel the 
illusion of those who fondly imagine that success in com- 
mercial engineering may easily be attained’ without any 
specific course of training. In this, as in most business 
callings, there is no royal road to success, and the importance 
of a sound training can scarcely be over-estimated. The 
observations of the writer are made from the standpoint of 
the training for a general or mechanical engineer, and may 
differ somewhat from the case of the purely electrical engi- 
neer who is taking up the commercial side of the business. 
It will be sufficient to touch briefly on the main features 
underlying the career of a commercial engineer, as the side 
issues are far too numerous for one to attempt to deal with 
them in a single article. 


Workshop E.rpertence.—There can be no gainsaying the 
fact that the first qualification of the commercial engineer is 
the serving of his apprenticeship for at least two or three 
years, in order that he may acquire a thorough practical 
training in the different shops, completing his third or fourth 
year, as the case may be, in the drawing office. In dealing 
with the younger generation of engineers, it is assumed that 
they have qualified for the drawing office by attending 
science classes two or three evenings a week during their 
apprenticeship. 


Office Eperience.—It is here that the commercial engi- 
neer obtains his knowledge (during the last year of his 
apprenticeship) of office routine, which, when brought into 
practical use in conjunction with his commercial under- 
takings, so materially assists the head office in dealing with 
the quotations sent out. As the trained engineer knows, 
the slightest rearrangement of the plans submitted generally 
means leaving a margin of profit, as the client usually wishes to 
moderate his scheme, when his decision has to be given from 
а monetary point of view. Неге again the trained com- 
mercial engineer has the advantage of discussing the merita 
of the scheme submitted, and if his arguments are tactfully 
brought forward, his client is induced to settle the question at 
issue, and he thus secures the contract. 

The above remarks show the importance of office training, 
especially if the experience is combined with one or more of 
the commercial departments, In connection with this, it is 
interesting to note in passing that these departments are 
practically almost closed to pupils when serving their 
apprenticeship ; the consequence is that, although they are 
getting out designs for plant sometimes involving many tons 
of material, they have not the remotest idea of the price of 
material employed in the castings and forgings from their 
designs. This is manifestly incorrect, and whilst it will, 
perhaps, be admitted that it is not necessary for the engineer 
to know how the cost of a contract is arrived at by the 
estimating department, it is only reasonable to expect that 
he should know the cost of general materials that will be 
used in his designs. To the commercial engineer the 
knowledge of the price of materials is highly essential, in 
order to enable him to point out the advantages of his firm's 
superior production over that of their competitors, who may 
possibly use cheaper material in some important section or 
part of the plant or machinery for which he is negotiating 
the sale. In dealing with a question of this nature, there 
will be exceptions in many cases, However, the exceptions 
can take care of themselves, as it is to the majority that 
this advice will commend itself. 


Aye.—This is a somewhat difficult question, but it is not 
without its interesting features. The writer will, therefore, 
assume that the commercial engineer has completed his 
apprenticeship, and has acquired a fair office experience with 
some sound ideas on organisation, the result of the experience 
gained on outside contracts for his firm. Without the 
qualification of an organiser, his outdoor work will prove 
a partial failure, as it requires this gift highly developed to 
ensure his meeting the wishes of the large clientèle which, 
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in these days, he is expected to control. Assuming that he is 21 
when completing his time in the office, and that he has sub- 
sequently had one or two years on general work, he is 
entrusted with following up contracts for his firm, allowing 
him 12 months to get thoroughly acquainted with his firm’s 
smaller customers. 

It will be seen from the foregoing that he is reasonably 
young, considering the keen competition he has to face. From 
this time onwards he will be gaining that specific knowledge 
of the clientèle under his supervision which is invaluable to 
himself and his firm, and this can only be obtained in time. 
It may take several years to develop the tact, discretion and 
diplomacy which are required to secure the acceptance of 
his firm's contracts by large co-operative bodies, and it 
is only after a lengthened period of time, combined 
with the foregoing experience, that the commercial engineer 
is qualified to undertake the sole administration of com- 
mercial departments, and to control assistants generally on the 

commercial side of manufacturing concerns. 


A Comparison. — The writer has had considerable 
experience with the American systems of conducting the 
commercial side of their electrical undertakings, and must 
candidly admit appreciation of some of them; for there is no 
doubting the fact that greater attention has been paid by them, to 
the commercial side of engineering than has been the case with 
English concerns, with the result that many useful lessons can 
be learned from their methods. This is especially so when we 
take into consideration the amount of capital devoted to 
distributive literature, and judicious advertising relating to 
specialities, and how forcibly these are kept before interested 
buyers and prospective dealers, by means of a carefully 
compiled mailing list, which is always kept up to date, so 
far as changes occur concerning the probable requirements of 
each individual firm or client. This system, being under 
the firm’s direct control, is obviously better than entrusting 
such an important matter to some circular-addressing 
agency, a practice still adhered to by many English firms. 
There are naturally many interesting incidents that could be 
given, showing how, tothe minutest detail, the organisation 
of their commercial departments is carried out. I can only 
comment briefly on these, in order to point out the assistance 
which the commercial engineer receives from the same in his 
undertakings, and my remarks in this connection may 
be concluded by mentioning that the commercial depart- 
ments invariably supply their commercial engineers with 
a complete set of data books, in pocket form, containing 
illustrations of the different parts of the machines, together 
with efficiency curves, dimensions, weights, &c. These are 
invaluable when the representative is dealing with а client, 
when out of touch with the head office, and very often this 
information leads to settling the contract on the spot, which 
necessarily minimises waste of time and money, both to the 
client and the firm. 

. From the foregoing it will be seen that the American 
commercial engineers have many advantages over the 
English commercial engineers, who have to secure their 
business under old and obsolete methods, which is mainly 
due to that conservatism so characteristically British. Not- 
withstending this, the English commercial engineer has one 
great advantage, in the fact that he generally approaches his 
clients with the desire to learn their requirements, and quote 
accordingly. This approved method of procedure is far 
more likely to bring off the business successfully than the 
rule of dictating what is necessary, and thus running the 
risk of giving offence, which is so frequently done in Ameri- 
can commercial practice, resulting in loss of business, and 
dissatisfaction generally. 


Conciusion, — W hilst admitting that some of the foregoing 
remarks are somewhat flattering to the American system, I 
maintain that there are many qualified British commercial 
engineers of the class mentioned in the opening remarks 
who, when supported by modern administration, can easily 
hold their own in the home and colonial markets. It there- 
fore behoves our manufacturing firms to take the initiative 
in assisting the present commercial engineer in the minutest 
detail of his calling, and also to give renewed attention to the 
future qualifications of their commercial staff, in order to 
meet the ever-growing competition on the commercial side 
of engineering. 


SOME VITAL POINTS IN MANUFACTURING. 


[COMMUNICATED.] 


THE writer is not at all pessimistic as to the capacity of the 
English manufacuturer to hold the field in the face of foreign 
competition, provided that principles of the highest impor- 
tance are more freely adopted and carried into effect. 

Every manufacturer should be a specialist in some branch 
of trade, working from thoroughly standardised designs, for 
by this means only can cheap production be made possible. 
Of such paramount value is this point that attention must 
again and again be called to it in the technical Press until 
it is well driven home, Another weak spot, and a costly one, 
indeed, is the multiplication of designs in apparatus for 
effecting a given purpose. Especially ів this to be noticed in 
the electrical fittings department, where the array is posi- 
tively bewildering. The number of designs could certainly 
be reduced with advantage to both buyer and seller. 

An observant bayer cannot fail to be impressed by the 
persistency with which certain designs of electrical apparatus 
comparatively obsolete are pushed and advertised. 

Surely it would pay the firms responsible to re-design such 
uninteresting apparatus and bring things up to date. 

Perhaps definite mention of some articles in which English 
manufacturers are altogether behind the times may be of 
value. 

Hack Saw Blades.—As far as the writer's experience goes, 
that most useful article, the hack saw, as made by English 
firms, is hopelessly out of the running when compared with 
the American article. А 

The American-made tool із tempered to the hardest дерт 
possible, with plenty of set or clearance, and will cut rapidly 
and easily, and do a lot of work. When worn out it is 
thrown into the scrap heap, which is surely better than try- 
ing to re-sharpen saw blades of the English type, which are 
just hard enough to ruin the file. It may be added that the 


price of the American blades is low, and this allows them to 


be freely used. 

Twist Drills.—Here, again, the Americans take the lead 
easily, their twist drills being of the highest class and in 
every respect satisfactory. 

Self-Centring Chucks.—These are sent into this country 
in thousands annually; they are an absolutely essential tool 
in every workshop, and very costly, and therefore represent а 
big loss to the English tool maker. 

Taking the class of small tools generally, such as micro- 
meter calipers, gauges, hack saw frames, braces, dividers, 
calipers, surface gauges and similar tools, one cannot fail to 
admire the handiness, clever design and general excellence 
which characterises those of American manufactare, 

In the electrical section, particular mention may be 
made of | - 

Circuit-Breakers.—America sends immense numbers of 
circuit-breakers into this country, in thoroughly standardised 
designs ranging from 5 to 5,000 amperes. 

Starting Switches and Field Rheostats.— Vast numbers of 
foreign-made apparatus of the above class are used all over 
the United Kingdom. | 

Traction Poles or MStandards.—American trolley wire 
standards are used throughout many of the leading tramway 
schemes in this country. In fact, the quantity of foreign- 
made traction supplies used in the United Kingdom is 
enormous. | 
Now comes the question, сап the English manufacturers 
make and supply all the above apparatus equally as well as 
other countries ? .The answer is, Yes. What is principally 
required is more standardising, greater attention to manu- 
facturing in quantities, more manufacturing specialiste, and 
therefore a less number of firms each making the same article, 
with a small output for each firm of a given article as at 
present. | 
That is the keynote of the position. Standardise, specialise, 
concentrate your energies on doing one thing well. 


— 


Society of Engineers’ Jubilee Dinner.—The jubilee 
dinner of the Society of Engineers was held on Wednesday last 
week at the Hotel Cecil. i 
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| COLLIERY MANAGERS 
AND THE PROPOSED RULES RELATING TO 
ELECTRICITY IN MINES. 


Iw a paper read before the Midland Counties Institution of 
Engineers under the title Comments on the Proposed Rules for 
the Installation and Use of Electricity in Mines,” by Mr. Wm. 
Maurice, which is included in the Transactions of the Institution 
of Mining Engineers, the author deals with the special rules submitted 
by the Home Office Departmental Committee — which conducted the 
inquiry into the use of electricity in mines—for its installation and 
use. A similar paper was read before the London meeting of the 
Institution of Mining Engineers about the same time by Mr. 8. Е. 
азн with which we dealt in our issue of September 16th 


In the present paper Mr. Maurice severely criticises the proposed 
rules"—one might almost say ridicules them—but in the course of 
the paper we do not see any suggestions by Mr. Maurice as to what 
should take their place, except that he “submits that it is the 
legitimate function of a representative body of mining engineers to 
draft such precautions as may be necessary, and to modify them 
from time to time in order to meet changed conditions.“ From 
this we take it the author means that the colliery managers who 
form the Institution of Mining Engineers should make their ота 
rules for the “installation and use of electricity in mines.” An 
" association of mill owners” might easily claim the same thing, 
but as they are not electrical engineers it is unlikely they would 
propose anything so foolisb. 

Judging from the tone of the present paper and from the discus- 
sions following both this and Mr. 8. Е. Walker's paper, it would 
appear that the colliery managers objection to the "rules" lies 
more in his antipathy to having them forced upon him than to апу 
unreasonable conditions or clauses contained in them. For instance, 
the chairman is reported to have said in concluding the discussion 
following Mr. Walker's paper, that his feeling was to condense them 
into one rule, No electricity sball be used in а. mine, as that 
seemed to be the ultimate effect of the proposed special rules; and 
Mr. Maurice, in concluding his paper, says: "In conclusion, the 
writer submits that although the publications of the Departmental 
Committee on the Use of Electricity in Mines are of great 
educational value, the actoal carrying into effect of the pro- 
posed special rules should be delayed until tbe necessity for 
some of them, and the probable operation of others, is more clearly 
seen. 16 is not desirable that the Home Office should rush into 
the issue of numerous special rules, when it is apparent that the 
necessity for most of them is rapidly g away." Bot is it 
apparent? and supposing for the moment that it is, what objection 
can there be to a rule which agrees with good practice? Again, 
" Considerably more than half of the provisions will be found em- 
bodied in any elementary text-book. The writer fails to see any 
more reason why such rules sbould be made law than there is for 
legalising the memoranda contained in Sir Guilford Molesworth's 
Pocket-book of Engineering Formula, If it were enacted that neglect 
to take these precautions, which are commonly accepted as essential 
to the safe working of electrical machinery and apparatus, be an 
offence under the Coal-Mines Regnlation Acts, detailed rules to meet 
the situation might very properly be drafted by a committee of ex- 
perte, as already ested.” The question at once arises: Who are 
theexperta? Surely Mr. Maurice is not going to claim that title for 
the members of the Institution of Mining Engineers, the main body 
of whom are mining—not electrical—engineers, and of whom (ex- 
cepting those members who are manufacturing electrical engineers) 
the majority can have at most only & passing acquaintance with 
electricity, while practically none bave tbat practica] knowledge and 
experience in electrical work which is necessary in order to 
efficiently supervise the design, installation, and running of elec- 
trical plant. The evidence given by mining engineers before 
the committee is sufficient to justify the rules being enforced, 
and is it not u fact thet the installation and working of electrical 
plant in collieries were so bad, so underpowered, £0 rotten in fact, 
that the Home Office was obliged to step in? Is the profession of 
mining engineer so easily learnt, that one may become not only a 
colliery manager, but an expert electrical engincer as well? Or is 
it not another case of the old saw, “a little knowledge is a dan- 
gerous thing?” Because the colliery manager in the course of his 
training may see electrical plant running in and about the mine, is 
he justified in claiming the knowledge of an electrical engineer? If 
во, it would appear to be quite unnecessary for those who aspire to 
become electrical engineers to attend college, and enter a manu- 
facturing concern as a pupil or apprentice. 

In these days of competition and specialisation of professions, it 
would surely be better for the mining engineer to “ stick to his last,” 
and leave mechanical and electrical engineering to those who are 
specially trained to this work. To justify this statement, we may 
be allowed to quote from a leading article on “ The Training of 
Colliery Managers,” contained in the Colliery Guardian of May 1%, 
1903 :—'' The head manager, who has all tbe responsility, should aleo 
have the power; and, having these two, the responsibility and the 
power, he should have the knowledge—a reasonably extensive and 
general knowledge—of every part of his work, so that he can check 
and test every machine and instrument he uses. But to be able to 
do so, in these days of deep mining. and labour-saving machinery, 
requires a far greater knowledge than would have sufficed a few 
years ago. He must not only be what is termed a good 
pitman, but must also have no inconsiderable knowledge 
of mathematics, statics, hydrostatics, physics, chemistry 


geology, general , and a host of other sciences... , 


It is essential that the basis of sound instruction in any science 
should be a thorough grounding in ite elements or principles. 
During the period that these are being inculcated, instructors of 
mining should claim the whole time of a student. The principle 
bere is beyond contention; the only danger is that it may be 
carried too far, and an excess of theory may prove detrimental to 
practical knowledge. Thus, it has been said that German mining 
engineers know all the sciences pertaining to mining except 
mining in other words, they are not good ‘pitmen.’ After having 
been equipped to apply the best methods in the best manner, they 
find themselves unfitted for life below ground. The superiority of 
our underground work is the best proof of this.” It is earnestly to 
be hoped, therefore, that the British mining engineer, who is 
acknowledged the best in the world, will not neglect his mining 
training in order to grasp the mysteries of mechanical and electrical 
engineering, or, to put it another way, to become a jack of all 
trades and muster of none.” 


LEGAL. 


Тнв Үовквнтвв, &O., TRAMWAYS v. ELLIS. 


In the King’s Bench Division of the High Court of Justice, on 
Tuesday, the Lord Chief Justice, Mr. Jastice Kennedy and Mr. Justice 
Ridley, in this case, beard an appeal by the Yorkshire (Woollen Dis- 
trict) Electric Tramways, Ltd., against a decision of the Justices of 
Dewsbury in the West Riding of Yorkshire, who had convicted and 
fined them 2s. 6d. The appellants were a light railway company 
formed under provisional orders in accordance with the Light 
Railways Act of 1896, and the respondent, Mr. Hiram Ellis, the 
town clerk of Dewsbury, summoned them for allowing one of their 
cars to ply for hire in the borough without a licence, his contention 
being that under the Towns' Police Clauses Act of 1847 the vehicle 
must be regarded as a hackney carriage. The magistrates bad 
upheld this contention, and this appeal was against their decidon, 

Mr. DaxckwzRTS, K. O., for the appellants, said the decision that 
a carriage ron upon a light railway was a hackney carriage, carried 
with it the absurdity that & light railway must get a licence from 
every local authority through which the line ran, and each local 
authority would have the discretion of saying how many of these 
carriages there must be. 

Mr. MoMonnan, K.O., for the respondents, supported the con- 
viction. 

5 Court allowed the appeal, with coste, and quashed the con- 

viction. 

The Lorn OH }овттою said they oould not come. to the 


conclusion that that which was in substance a railway was to be 


subject to the provisions of the Towns’ Police Olauses Act in regard 
to the licensing of hackney carriages. The absurdity of the thing 
was too great. The appeal, therefore, must succeed. | 


Tum Evecrrio Твалстон Co., LTD., v. THE WESTMINSTER 
ErnzorRIC Вогггт CORPORATION. 


THIS case came before Mr. Justice Kekewich in the Obancery 
Division of the High Court of Justice on Tuesday, on a motion for 
judgement. 

Mr Casser said Mr. Kennedy appeared for the defendants. The 
motion was for judgement by consent on agreed minutes. 

His Lordship assented. Š 


TRAMWAY COMPANY FINED. 


Ат the West Hartlepool Police Court on the 12th inst., the General 
Electric Tramways Co., Ltd., was summoned under the Tramways 
Order for not keeping us tramway in Clarence Road, West Hartle- 
1, in a proper state of repair. 

P The Town Crank said that in the view of the Corporation the 
Tramway Со. had wholly failed to recognise their obligation to the 
public. The condition of the track in Clarence Road was a matter 
of public scandal. There was great danger to vehicular traffic and 
to cyclists. Не contended that the repairs that had been done 
had been inadequate, and said that in some places the track 
was below the setts. The line had been termed a sort of switch. 
back. . 
Mr. N. Е. Dennıs, borough engineer, stated that 51 places in 
the track in question were defective with regard to the sate 
of the rails and the paving. The rails were too light. . 

Mr. Harrison, for the defence, said that negotiations were going 
on with regard to the tenure of the tramways iu the West 
district. The company were anxious to give the public the 
service they could, and, as soon as terms were come to, it was 
intention to reconstruct the tramways. In regard to Clarence Road, 
the track was somewhat worn, but they were keeping it in as good 
repair as they could. 

Mr. W. Н. Berron, for the defence, said he bad had men 
working continuously on the road mentioned, and he had no 
noticed any danger to the public owing to the condition of the 
track. 

The Bench fined the defendants £5 for the offence on October 
17th, and £1 per day for seven days after, and costa. in 
A farther charge was preferred against tho Tramways Oo. 
regard to the track in Grange Road and Btoekton Road, the alleged 


O ol lll. 
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offence being that the wooden blocks were slippery to a degree of 
danger, but the bench was not satisfied, and dismissed the case. 

A third charge was of using three cars that were not free from 
noise produced by the clatter of machinery, on Ootober 26th, 1904. 
Mr. Simpson put in a letter from the Tramway Co., in which they 
stated they would do their best to minimise the alleged noise. After 
| ery сое the Bench fined the defendants a mitigated fiue of 
. and cos 


BRUNLEES v. Mersey RAILWAY Co. 


Mr. Justice LAWRENCE, in the King’s Bench Division, on the 
21st inst., delivered a considered judgement in this action, brought 
by Mr. John Brunlees, the well-known engineer, tu obtain a 
declaration that the agreement with the defendants employing 
him as chief engineer with Sir Douglas Fox was still existing, and 
tu recover damages, roughly estimated at £10,000, for the refusal 
of the company to engage him in connection with a contract for 
about £250,000, given to the Westinghouse Co. for the eleotritica- 
tion of the line running through the Mersey Tunnel. 

It appeared that by an agreeement dated May 24th, 1881, tho 
Mersey Railway Co. undertook, on the retirement of Sir Jas. 
Brunlees aud Sir Douglas Fox, to employ their sons, Mr. John 
Brunlees, the plaintiff, and Mr. Francis Fox. Sir Jas. Brunlees 
died on June 2nd, 1892, and, according to the plaintiff's case, he һай 
been retained as chief engineer with Sir Douglas Fox, and worked 
for the company at various times up to July, 1901, when the 
contract waa given to the British Westinghouse Electrical and 
Manufacturing Co. The defendant company disputed the validity 
of the agreement, and pleaded that in any case it did not apply to 
the work in question. They further contended that the agreement 
was ultra vires, the plaintiff alleging that the company were bound 
by the terms of the agreement to employ him for life, and pay him 
5 per cent. on all the rolling stock they bought, the extension they 
made, and the changes they effected in the working of the line. 

His LonpsuiP said the point was whether the agreement was 
confined to the then existing state of things, and did it cease to 
have effect when it was decided to employ electrical power. In his 
opinion, neither party having contemplated any change from the 
original system of working, this contract was not binding upon the 
company, but came to an end when electricity was adopted. He 
therefore gave judgement for the defendante, with costs. 


BUSINESS NOTES. 


Trade in 1904.—The Mirrlees Watson Co., Ltd., of 
Glasgow, have sent us a report iregarding the advances they bave 
made during 1904 in connection with condensing plant and Diesel 
nes. As practically all the previous announcements regarding 
the Diesel engine have had reference to engines made by Oonti- 
nental firms, it is satisfactory to know that a firm of home manu- 
facturers has seriously taken the matter up, and has put an engine 
on the market after having thoroughly satisfied themselves that it 
had been developed into a good commercial article. From seven to 
eight years ago the firm made the first Diesel engine constructed in 
Great Britain. This engine showed that there were certain diffi- 
culties to be got over before the engine was suitable for general 
use. Daring the intervening years the firm carried out many experi- 
ments and trials, but the present year has seen the development 
into & completely satisfactory form of thisengine. The early troubles 
of choking of passages and oil sprayers are said to have been quite 
eliminated, and the company have now had three engines in operation 
in their own works for 21, 12 and 9 months respectively, and have 
thoroughly satisfied themselves that the earlier troubles have been 
completely eliminated. During the year the Mirrlees Watson Co. 
have done а very satisfactory volume of trade in central condensing 
plant for electrical stations. Latterly there has been a tendency to 
adopt dry air pumps and separate water pumps. Ав the firm have 
manufactured dry air pumps for some years, this type of pump 
having been much used on the large central condensing plants on 
sugar estates, they have had а good experience of this plant, and 
during this year have supplied several for electrical stations. 


Australia.—The Australian Customs authorities’ have 
given a decision to the effect that electric chain mining machines 
with self-propelling trucks” are to be classified as electrical 
DN and appliances n. e. i., the duty being 124 per cent. ad 
valorem. 


Exports of Electrical Maehinery.—4A. very satis- 
factory increase is taking place in the exportation of electrical 
machinery from this country. The shipments during November last 
were the largest so far recorded, amounting to £64,514, as contrasted 
with £51,268 in the preceding montb, and £23,889 in November, 
1903. For the first 11 months of the year the aggregate exports 
have attained а value of £470,288, which compares with only 
£394,170 in the corresponding 11 months of 1903. 


The Edison Battery in Germany.—The New York 
Electrical World and Engineer says that the Edison battery is to be 
manufactured in Germany under the auspices of the Bergmann 
Electrical Works, of which Mr. 8. Bergmann is the head, at 
Berlin. Mr. Edison will be а member of the board of directors. 
Mr. Bergmann has recently been in America in regard to the 
matter. 


Regina Arc Lamp.—This arc lamp, which {has been 
awarded a gold medal at tbe Bt. Louis Exposition (the highest 
award), differs from other enclosed lamps mainly in the system of 
enclosure ; instead ef enclosing the carbons only, which cannot be 
perfectly accomplished on account of the necessity of providing 
free passage for the upper carbon, in the Regina lamp the whole of 
the regulating gear is enclosed in the same chamber with the aro—a 
eafety valve being of course provided. It is claimed that the 


result is more light, and a longer life of the carbons. 


DETAIL ОР 
'" PISTON. 


А.С. Lamp wits CHOKING COIL, 
100—200 Vors, 34 to 8 Аме, 


The mechanism is very simple, consisting of а cylinder containing 
& piston, to which the cárbon holder and iron core are attached. 
The feeding device consiste of two clutches which grip the carbon, 
lifting it up when the magnet is lifted by the coil and striking the 
arc. The piston, with its attachments, is the only moving part, 
there being no clockwork or other gear. | | 


r tA 
LaMp FOR OUTDOOB Sxorion OF D.C. LAMP WITH 
LIGHTING. INTERNAL RESISTANCE. — 


A special device is provided for cutting out the lamp when the 
carbons are burnt out. A roller combined with a lever is fixed 
above the feeder, the roller pressing against the carbon. When the 
latter is consumed to a predetermined length, the roller slips over 
tbe top of it and jams the lever between the clutches so as to grip 
the carbon. Tests made by Prof. W. Wedding on tbe lamp have 
shown & consumption of 1:075 watts candle. It is made in 
various patterns, for direct and alternating current, of which some 
are shown herewith. 


Annual Dinner.—Some 70 members of the staff of the 
Electric and Ordnance Accessories Оо., Ltd, foregathered in the 
Grosvenor Rooms of the Grand Hotel, Birmingham, on Saturday, 
17th inst. The occasion was the first annual staff dinner and 
concert of the " Btelliters." Mr. R. F. Hall was in the chair, supported 
by vice-chairman Mr. D. C. Bate (sales manager), and Mr. J. R. 
Garner (works manager) After kcenly discussing the dinner, а 
move was made to the ad joining room. The loyal toast was proposed 
from the chair and duly honoured. Later the toast “ Success to 
Btellite," was proposed in a humorous speech by the vice-chairman. 
А musical programme followed, | ' 
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Book Notices.—'* Model Steam Turbines.” Ву Н. H. 
Harrison. Model Engineer Beries, No. 23. London: Percival 
Marshall & Co. 6d. net.— This little work of а well-known series 
constitutes a practical handbook on the design and construction of 
model steam turbines. Formule forthe calculation of the velocity 
and flow of steam through orifices and other data are given, and also 
complete details, together with many illustrations, for the design- 
ing of a De Laval steam turbine. For those interested in model 
construction it should prove very useful. 

" How to Build a Petrol Motor.” By James F. Gill. Tne Home 
Worker’s Series, No. 3. London: Dawbarn & Ward, Ltd. 6d. aet. 
This is another useful little handbook that has just been' issued for 
the use of amateurs. A great deal of interesting information as to 
the construction of petrol motors is given, suitable either for 
bicycles or small boats, and we commend this to those who are 
desirous of constructing a small petrol engine. 

„ The Mechanical World Pocket Diary and Year Book for 
1905,” now in its eighteenth year of publication (by Emmott 
and Co, Manchester) has been considerably extended,‘ trigono- 
metrical and other tables of frequent utility having been added. 
Other additions are distributed through the body of the book, which 
retains its high position as one of the best of its class. We note 
that on p. 199 the mechanical equivalent of the heat unit is 
erroneously given as 772 ft.-Ibs, and consequently all the derived 
values are also wrong. Further, on р. 219, Bernardos " should read 
" Benardos." | 

" Willing's Press Guide." London: J. Willing, jun., 
Ltd. 1s. 

ч Leeds Association of Engineers: Annual Report for Year Ending 
October 31st, 1904." Secretary, Mr. R. Lupton, 1, Quarry Mount, 
Hyde Park, Leeds. 

“ Bheffield Corporation Electric Supply Department Report on 
the Electrical Industry in the United States and Canada.” By 5. E. 
Fedden. 1904. 

“Electric Lighting.” Vol. I.—The Generating Plant.” Ву 
Francie B. Crocker. Sixth edition. Revised. London: E. & F. N. 
Spon, Ltd. New York: D. van Nostrand Oo. 128, 6d. net. 

“Proceedings of the Physical Society of London.” December, 
1904. Vol. XIX.—Part IV. London: Taylor & Francis. 

" Waxwell’s Theory and Wireless Telegraphy." Part I. ‘Maxwell's 
Theory and Hertzian Oscillations.” By H. Poincaré, translated by 
F. К. Vreeland. Part II. “The Principles of Wireless Tele- 
graphy.” By F. К. Vreeland. London: Archibald Constable & Co., 
Ld. 10s. 6d. net. | 

" Fortschritte der Elektrotechnik." Edited by Dr. Karl 
Strecker. Part I. 1904. Berlin: Julius Springer. M. 7. 


1905. 


Catalogues and Lists.— The ELECTRICAL. Co., Lro., 


has issued several new leafiets: No. 107, relating to their Tumbler 


switches and wood blocks, and No. 108, dealing with the Royal 
switches; No. 110, relating to wall sockets and plugs; No. 111, on 
ceiling roses aud fuseboards; No. 112, on ideal candle fittings; and 
No. 113, containing a reprinted article on ''Draw-out Carriage" 
high tension switchboard. 

The PFLUGER ACCUMULATOR WoRES, of 39, Victoria Street, 
S. W., has sent us a show-sheet, giving half-tone illustrations of 
some large installations of their batteries. 


The GILBERT Авс Lamp Co., Larp., of Chingford, has published 


а 10-р. pampblet, the contents being a reprint of a report pre- 
pared by Mr. B. L. Pearce, the chief electrical engineer of Man- 
chester, for the Special Street Mains Sub-committee of the Corpo- 
ration, on the alterations which had been made in the street 
lighting of Manchester. Beveral arc lamps of different types were 
employed, the new Gilbert type giving great satisfaction. А 
number of comparative curves of gas v. electric lighting are given 
demonstrating the superiority of the latter. as ® 


The publication department of the BRITISH THomson-Hovuston | 


Oo., LTD., of Rugby, is making heroic efforts to keep the B.T.H.- 
Edison incandescent lamps before the attention of the public. An 
artistic poster has been prepared, and it is posted in the carriages 
and on the platforms of the Central London Railway, while it is 
also in distribution among sellers of the lamps. Another effort 
consists of a picture post-card, “The Traveller's Return,“ which 
depicts the arrival at home of an Esquimau, with а box of B.T.H. 
lamps, made in Rugby,” for the “long night's use.” 

The BRITISH Тномвон-Носвтон Co.'s latest new pamphlet (No. 177) 
describes their rheostatic controllers and resistances. | 

We have received from Mzssrs. J. S. НЕнвү, Lro., of Old 
Street, E. O., a leaflet containing a reprint of Press remarks respect- 
ing their wooden electric fittings, of which we gave illustrations in 
our special Electric Fittings issue. 

We have received as usual a copy of the Chemical Trade Journal 
hanging calendar for next year, with monthly sheets. 

Messrs. FALE, BrADELMANN & Co., Lro., of Farringdon Road, 
E.C., have issaed list No. 216 supplementary to their telephone 
catalogue, containing particulars of further reductions in the prices 
of their telephones. : 

A circular (No. 107) has been received from Messrs. Е. F. Moy, 
Lrp., describing briefly their switch fuses, in watertight cast-iron 
cases, for pressures up to 500 volts, 

Музввв. KRAMos, LTD., of Locksbrook Engineering Works, Bath, 
are circulating a wall show-sheet containing illustrations of their 
high speed electric drills, resistance pieces, starters, lifting blocks, 
reduction gear, &o. | 


Electrical Winding Plant.— We are informed by acorre- 
spondent that the electrical winding plant lately installed by Меваге. 
A. Hirst & Son, electrical engineers, Dawsbury, for the New Sharls- 
ton Collieries Co., Ltd., has proved very satisfactory and fulfilled 


every condition expected of it. The motor is of the four-pole series 
type, and the starting switch is in а flame-light cast-iron case, and 
has carbon contacts, which are very easily renewed, and the starting 
lever is also used to reverse the motor. The machinery is fitted up 
with a powerful emergency brake on the armature shaft, which is 
capable of pulling up the motor at full speed. The winding drum 
is also provided with a foot brake, which is tbe one most used in 
winding coal. The motor will lift & weight of three tons a distance 
of 400 yds. in 45 sec. and after a very severe testing for а period of 
eight hours with various loads by the company's electrical engineer, 
Mr. John Bentham, the motor armature, field coils, commutator 
and bearings, &c., were quite cold. The motor is capable of working 
up to 180 E. H. . at а pressure of 500 volte, and great credit is due 
to Messrs. A. Hirst & Son for the workman-like way in which the 
work has been carried out, as it is the largest electric winding 
plant installed by them so far. 


Electric Lighting Co. Fined.— Last week the St. 
James' and Pall Mall Electric Light Co., Carnaby Street, Regent 
Street, was summoned at Marlborough Street Police-court for per- 
mitting water heated to 170° Е. to flow into the public sewer. The 
summonses, 20 in number, covering several dates, were taken on behalf 
of the London County Council. Mr. Morse, for the defendants, stated 
that £600 had been spent in efforts to mitigate the trouble, which 
arose from the fact that the works must always be kept going. 
They had succeeded in cooling the flow now, and there would be 
no recurrence. The magistrate said that the defendants had to 
work under considerable disadvantages, and under the circumstances 
а fine of £5 on one summons, a nominal penalty of 1s. on the other 
19, and £21 coste would meet the justice of the case. 


Electric Coal-Cutters in Natal.—The Times in the 
course of some references to the coal trade of Natal, says that elec- 
trical coal-cutters, 13 in all, were employed in two collieries during 
1903, and undercat 168,360 tons, or 24 per cent. of the colony's total 
autput. This year has seen compressed air coal-cutters installed in 
three additional collieries. 


London Coliseum.—On Thursday last week, on the 
invitation of the proprietors, we attended a demonstration of the 
capabilities of the elaborate machinery with which the stage is 
equipped. The principal event was 4 horse-race on the outermost 
of the three revolving stages; it was curious to see the horses 
galloping for all they were worth, while proceeding at the rate of, 
perhaps, а mile an hour. Probably no other theatre exists in which 
the aid of electricity has been availed of to an equal extent. 


Trade Announcements.— Messrs. Shippey Brothers 
announce that they have disposed of their interest in the leases and 
good will of the Central Motor-Oar Emporium,” also the American 
Motor-Car Agency, as carried on by them for the past two years at 
117 and 118, Long Acre, to the Central Motor-Car Oo., Ltd,” of 
18, Billiter Street, E.C., who have secured the sole British rights in 
the Ford motor-car for sale in the United Kingdom. Messrs. 
Shippey Brothers intend to extend their " wholesale and export 
trade" in the sale of American motor tires, Gordon batteries, non- 
skid tire bands, and other motor-car accessories at their City Stores, 
13 and 14, King Street, Cheapside, London, E. O. 

Mr. Н. V. Kramer bas formed а new company known as Kramos 
Ltd., Bath, which is taking over the entire business of the late Bath 
Electric Manufacturing Co., Ltd, of Locksbrook Engineering 
Works, Bath. | 

Messrs. Werner, Pfleiderer & Perkins, Ltd., have removed their 
head offices to Westwood Works, Peterborough. | 


Bankruptcy Proceedings.—At a recent sitting of the 
London Bankruptcy Court, Alfred James Hollington, electrical 
engineer, Barslay Oval, Woodford Green, and late of 37, Walbrook, 
E.C., attended before Mr. Registrar Hope for public examination 
upon accounts showing gross liabilities, £741 (unsecured £301), and 
assets book debts for £192, to which no value is attached. Replying 
to Mr. G. W. Chapman, the debtor stated that in June, 1896, he was 
taken into nership by his then employer, in the business of 
wholesale electrical stores carried on at 29, Bush Lane, Cannon 
Btreet, Ю.О. He contributed £1,000 as capital, which money was 
left him by his father. That partnership expired at the end of 
three years, and witness retired on reoeipt of £900. He invested 
that sum shortly afterwards in J. D. F. Andrews, Ltd., an electrical 
engineering company, and acted as director until the company 
failed in December, 1900, and he lost his £900. Then, in March, 
1901, he commenced au electrical engineers’ supply stores business 
at 37, Walbrook, and in the following December he purchased the 
stock and effects of a similar business in the same building at the 
price of £130. Being in fioancial difficulties in December, 1903, he 
ceased trading, and subsequently realised his remaining stock, 
effects, and book debte, the proceeds being paid away to creditors 
and in expenses. At present he was in employment at a weekly 
salary of £2 and commission. Witness attributed his failure to 
bad debts and logs in the trading during the last 12 months of the 
period. The examination was concluded.) 

The application of Max Margowski, merchant, 13 and 14, 
Abcharch Lane, E.C., for an order of discharge came before Mr. 
Registrar Brougham, at the London Bankruptcy Court, on December 
16th. Mr. G. W. Ohapman, Official Receiver, reported that the 
bankrupt failed in November, 1903. Mr. F. S. Salaman, the trustee, 
had admitted claims amounting to £8,163 10s. 3d., and a further 
£640 would probably be allowed, whilst the estate had so far only 
realised £1 Os. ld. The bankrupt—born in Germany, but .4 
naturalised American—came to England in the autumn of 1892, and 
had since been engaged in sundry promotions and financial ander- 
takings, in which he bad lost large sums of money. He attributed 
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his failure to such losses, and to the general stagnation in financial 
business owing to the late war. In 1895 the bankrupt became 
connected with the Apostoloff Automatic Telephone Syndicate, 
which had a nominal capital of £10,000. He had stated 
that he found the working capital of £3,500, and was 
managing director of the syndicate. In 1997, the concern 
was reconstructed asthe Automatic Telephone Co, Ltd., when the 
nominal capital became £100,000 in 5s. shares. The bankrupt, as 
vendor, appeared to have had a large number of shares, and, in fact, 
һе incladed 59,330 in his marriage settlement made in November, 
1899. This company was, in turn, dissolved in January, 1903, and 
the Automatic Telephone Co. (1903) Ltd., was formed, having the 


same capital of £100,000 divided into shares of 2s. 6d. each. That. 


company had also gone into liquidation since the bankruptcy, and 
it was understood that the transactions of the bankrupt in con- 
nection with it were now being investigated. There were other 
companies in which the bankrupt had been interested, and in con- 
nection with which he bad suffered losses. One only of his pro- 
motions appeared to have been successful во far as he was concerned, 
and in that he appeared to have got rid of his shares before the 
company went into liquidation, at a profit of over £20,000. As 
offences against the Act the Official Receiver alleged were (1) 
insafficiency of assets to pay 103. in the £ to the creditors; 
and (2) bringing on the bankruptcy by rash and hazardous 
speculations. Mr. P. M. Crawcour Hart, on behalf of 
the trustee, opposed the application on the grounds (1) that 
the bankrupt had been guilty of fraud in connection with his 
dealings with shares in the Automatic Telepbone Co., Ltd. ; (2) that 
he had destroyed the books and documents affecting or relating to 
his property and affairs; (3) that he bad made, or had been privy to 
making a false entry in a book relating to his property or affairs, 
viz., the share ledger of the Automatic Telephone Co., Ltd. ; (4) tbat 
he bad, with intent to defraud his creditors, made a gift, delivery, 
or travsfer to, or charge on, his property, or some part thereof, to 
Mrs. Dora Margowski ; (5) that he had incurred debts to the extent 
of £20 and upwards, without disclosing the fact that be was an 
undischarged bankrupt; (6) failure to deliver up to his trustee part 
of his property, vis., a patent for improved electrical fans; and (7) 
& material omission in his statement of affairs, viz., the said patent. 


The learned Registrar held that the trustee must more clearly define 


his charges by giving dates, &c., and he offered to adjourn the 
hearing with the object of enabling that to be done, the coat of the 
adjournment to be defrayed by the trustee. Dr. Counsel, on behalf 
of the applicant, consenting to those terms, the hearing was 
adjourned to the end of January next. 

The public examination was held on Wednesday last week, before 
Mr. Registrar Gifford at the London Bankruptcy Court, of Walter 
Charles Bersey, late of Dacre House, Arundel Street, Strand. The 
Statement of affairs showed total liabilities £4,371 (ansecured £8,363) 
and assets valued at £22 128. In the course of his examination, 
which was conducted by Mr. C. A. Pope, the Assistant Receiver, the 
debtor stated that he was formerly employed as draughtsman by a 
firm of electrical engineers and invented parts of electric carriages. 
As vendor he assigned the inventions to the Universal Electric 
Carriage Co., Ltd., which was formed with a capital of £5,000, and 
he acted ав managing director for about 18 months. That company 
was sold in August, 1896, for £10,000 in cash and shares; it was 
reconstructed, and, finally, as the Motor Manufacturing Со., went 
into liquidation. Tbe London Electrical Cab Co., Ltd., was formed 
in November, 1896, to acquire, inter alia, a license for witness's inven- 
tions, which had been transferred to the Universal Electric Carriage 
Оо., Ltd. The public subscribed £78,000, and there was a debenture 
issue of £15,000. He was appointed manager, at a salary of £300 
per annum, and held the post for tbree years, when he resigned to 
become managing director. The Electrical Traffic Syndicate, Ltd., 
was formed in February, 1897, by witness and others, to purchase 
the English rights for carriages not running on rails. After that 
company was registered they gave a licence to the London Elec- 
trical Cab Co., Ltd. The Electrical Vehicle Syndicate, Ltd., was 
subsequently formed, with a capital of £25,000, and witness acted 
as a director for 12 months. Three years ago that company was 
absorbed by the Johnson-Lundell Electric Traction Co., Ltd. In 
1890 witness took offices at 39, Victoria Street, B. W., where he 
carried on business as an electrical engineer. That business was 
formed into Bersey & Co., Ltd., but the company came to an end 
three or four months later. He also assisted in. the promotion of 
the Protective Packing Paper Oo, Ltd., which went into volun- 
tary liquidation after an existence of two years; the Farmer 
Automobile Co, Ltd. the Garage Proprietary, Ltd, and 
the Lightning Detachable Wheel Syndicate, Ltd. He 
made profits of £500 over the flotation of the Universal Electric 
Carriage Co., Ltd., £3,500 over the Electrical Traffic Syndicate, 
Ltd., and the Electrical Vehical Syndicate, Ltd.; £300 or £400 
over Bersey & Co., Ltd., aud the Protective Packing Co., Ltd.; and 
£1,875 over the Farman Automobile Co., Ltd. A loes of £200 was 
made over the London Electrical Cab Co., Ltd. ; one of £600 over 
the Garage Proprietary, Ltd., and one of £800 over the Automobile 
Manufacturing Co. Witness attributed his failure mainly to 
liability under guarantees to the extent of £775 given in 1898 to 
holders of shares ia the Lightning Detachable Wheel Syndicate, 
Ltd.; to loss of about £950 on the purchase and re-sale in 1900 of 
shares in a photographic company; to loss of £850 on the sale in 
1900 of an electrical engineering business, commenced by him at 
Willesden, to a company which went into liquidation; to law costs, 
and to interest on loans. The examination was ordered to be 
concluded. 

At Burnley Bankruptcy Court, on December 15th, Walter Baker, 
member of the firm of Messrs. Robert Foster & Co., electrical 
engineers, of Adlington Street, Burnley, and of the Nelson Elec- 
trical Engineering Co., applied for his discharge from bankruptcy. 


The Official Receiver’s report stated that the firms’ estates had realised 


a first and final dividend of 2s. 13d. in the £ on proofs amounting to 
£1,348 11s. 2d. An immediate discharge was granted conditionally 
on debtor having. judgement for £50 entered against him ; otherwise 
the discharge was suspended for two years. 


Electric Car Building.— The Times, in a reference to 
the trade of Shropshire, remarks: “ With new electric car works 
ко, p» operation early in the year an improvement later is 
oo or.“ 


Tramway Contracts. — Messrs. J. G. White & Co. bave 
lately booked а number of very important contracts. The Belfast 
Corporation Tramways contract, of which we bave already made 
mention, is divided into five sections, as follows :— 

Section 1.— Permanent way, 264 miles D. T., 2 miles S. T.; and 
8 miles of double track, repairing and bonding only. The rails are 
B. S. Nos. 4 and 4c. The concrete bed is 7 in. thick. The special 
work amounts to £25,000. The paving is granite setts. 

Section 2.—37 miles overhead construction, mostly span wire. 
The trolley wire is 4/0 S. W. d. 

Bection 3.— Cables, comprising feeders, telephone and test cables 
{ог the above, the cables to be laid on the solid system in earthen- 
ware troughs, filled in with bitumen. The dielectric is vulcanised 
bitumen. 

Section 4.—Comprises engines, dynamos, switchboard, three-phase 
condensing plant, &c. There are three steam dynamos, direct 
current, of 1,000 Kw. each, and 160 revolutions per minute. There 
are two 250-K w. three-phase motor-generators; two 126-xw. three- 
phase motor generators. There is also а 25-ton crane. 

Section 6.—Boiler house, containing superheaters, mechanical 
stokers, condensers, coal and ash conveying plant, and the usual 
piping. There are four boilers, working at a pressure of 170 Ibs. 

The Monte Video contract consists of 51 miles of permanent way, 
with the accompanying overhead construction. There are 100 cars. 
The power station will contain generating sets to the extent of 
2.000 kw. The value of this contract, for which Messrs. White are 
engine ers and contractors, exceeds £400,000. 

Meesrs. White have also secured the contract for the Mansfield 
and District Light Railways, Messrs. Bramwell & Harris being the 
consulting engineers. The value of this contract is £48,000. 


LIGHTING AND POWER NOTES. 


Bournemouth.—The B.C. recently met to consider the 
question of lighting the main roads by electricity on Sundays, and 
after what appears to have been a ridiculously lengthy discussion, the 
motion was referred back to the Lighting and Tramways Com- 
mittees. We gather that the streets of Bournemouth are not lighted 
on Sundays. This state of affairs surely savours of pre-historic 
times. Such conditions are a disgrace to the borough. 

Tha electric lighting company is applyiug for powers to extend 
its lighting area to several villages outside Bournemouth. 


Bo’ness.—The T.C. has come to an agreement with the 
National Electric Oonstruction Co., Ltd., of London, to supply 
consumers of the electric light with fittings on the hire-purchase 
system. The fittings can be purchased from the company at the 
original cost price, plus 124 per cent., and less 24 per cent. per 
annum for depreciation. 


Broxburn.—On Tuesday evening the new electric light 
supply for Broxburn апа Uphall was switched ор, in presence of a 
large gatbering who assembled at the power station. The installa- 
tion has been carried out by Messrs. Drake & Gcrbam. About 
23 miles of cable have been laid, the supply being on the three-wire 
system. In the main thoroughfares arc lamps are erected with a 
total candle-power of 10,200. The streets of minor importance are 
lighted by Nernst lamps of a total of 5,125 с.р. Provision has beer. 
made for the future extension of the station, and with the view of 
supplying private consumers a prov. order bas been applied for. 


Burslem.—Sanction to raise a loan of £21,000 for 
electric light purposes, and £9,984 for the provision of a refuse 
destructor, has been forwarded to the T.C. by the L.G.B. 

The T.C. has authorised the application for a prov. order enabling 
the Corporation to supply energy to Tunstall. The order will con- 
tain a clause giving the Tunstall U.D.C. the option of purchasing that 
part ofthe undertaking which is in its area at any time on six 
months' notice being given. 


Continental Notes.—ITaALy.—4A franchise has been 
granted to utilise the water-power of the Tanaro River at Vallentino 
for the generation of electrical energy. 

A syndicate has been formed in Leghorn for the establichment 
of an electric power station in the town. 

BPAIN.—A central station has lately been completed and 
put in operation at Villamaritante (Valencia) Water-power is 
utilised, tbe plant comprising two horizontal turbines, each of 
500 KH. P., driving three-phase alternators and a 50-H P. exciting set. 


Dublin.—The Corporation met on the 16th inst. to discuss 
the electric light question, and after а prolonged debate, Mr. К. 
Hammord's proposal to take over the working of the undertaking 
was rejected. 

The statement prepared by the town clerk, апа considered at the 
meeting last Friday, shows that the total amount of loans sanctioned 
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by the L. G. B. for the electric lighting undertakings, is £892,747, 
made up of £87,547 for the old, and £305,200 for the new undertakings. 
An additional loan of £49,000 has been applied for, and to this 
must be added the sum of £60,000, recommended by Mr. Hammond, 
to cover all expenditure that may be for plant extensions, 
contingencies, &c., making a total liability of £501,747, and deduct- 
ing from this sum £49,794 repaid, a balance remains of £451,953. 
The revenue for the six months ended September 30th last, includ- 
ing public lighting, was £11,300 ; working expenses amounted to 
£9,000; the amount set aside, for this period, for ainking fand and 
interest, amounts to about £10,000—£8,000 on the Pigeon House 
Works, and £2,000 on the Fleet Street scheme. Adding this loss 
to the debit balance outstanding on previous years, the total loss on 
working to date reaches £45,368. 


Edmonton.—The amendment under discussion, and 
which was adjourned for further consideration, on the 2nd inst. in 
regard to offers received from certain companies for tha lighting of 
the town, was on the 16th inst. defeated, and a further amendment 
that the Council should agree to lease ite powers to the North Metro- 
politan Co., subject to terms to be agreed upon, was adopted. 1% 
was stated that the company had previously offered better terms 
than they now proposed. 


Epsom.—The U.D.C. has reduced the prices of energy. 
for lighting from 644. to 54d. per unit, and for arcs to 4d. per 
unit, discounts not to be allowed in future,ias from t January 1st 
next. | 


Falkirk.—The Т.С. has resolved to write the tramway 
company, that it has been reported to it that arrangements have 
been made between the tramway company and the Scottish Central 
Electric Power Co, whereby the latter is to supply electrical 
power on favourable terms, and pointing out that the Central 


Power Co. is preoluded from supplying energy for use within the 
burgh. 


Glasgow.—Permission has been granted the Macdonald 
Turbine Co., Ltd., to test one of their turbines at the Port Dundas 
generating station. 

The Sub-Committee of the Electricity Department has in- 
structed the electrical engineer to prepare and submit a com- 
parison of the total sums expended under the various heads of the 
capital accounts, the percentage which each item bears to the total 
expended, and the amount expended on each item per xw. of 
maximum supply of the Corporation's undertaking compares with 
those of-Edinburgh. 

The Electricity Committee, with reference to a proposal to abolish 
or modify the minimum annual charge of £2 to consumers, has recom- 
mended to the Corporation that it be not abolished, but that in all 
cases where & supply of energy is taken for lighting and power 
purposes by the same consumer, the total amount payable in respect 
of both supplies should be set off against the annual minimum 
charge, the arrangement to take effect as from the commencement 
of the present financial year. d 


Hipperholme.—The London Gazelle for December 16th 


contains notice of the U. D. O. s application for an electric lighting 
prov. order. | 


Houghton-le-Spring.— The U.D.C. has consented to 
receive representatives of the local E.L. Co., who will submit a 
scheme of electric lighting for the town. 


India.—The Simla Municipality has under consideration 
& scheme for lighting the Town Hall and certain public roads 
electrically. An estimate of Ба. 22,000 has been prepared by Mr. 
Pook, electrical engineer, and has been approved by the Committee 
and submitted to the Panjab Government, with a request that the 
Imperial Government make a grant from the funds allotted for the 
Simla extension scheme to meet the initial outlay. 

The Government of India has decided to appoint an electrical 
adviser ,with headquarters at Calcutta. The above appointment 


will supersede that of electrical engineer to the Government of 
Bengal. 


Lichfield.— Messrs. Foote & Milne, Ltd., have informed 


ns us that they intend applying for а prov. order for E.L. within 
e city. - | 


London.—The Administrative County of London and 
and District Electric Power Co.’s Bill has just been lodged in the 
Private Bill Office, and is to come before Parliament in the ensuing 
session. The object of the Bill is to incorporate a company witha 
capital of £5,000,000, in 500,000 shares of £10 each. Мою. Ј. Н. 
Armstrong, L. О. Ounliffe and James Falconer are named as the first 
directors, while the subs;ribers include the names of Lord Arm- 
atrong, Sir George Taubman Goldie, Sir James Joicey and the Hon. 
W. J. Armstrong. The area of supply is to comprise the Ойу of 
London, the City of Westminster, the boroughs of Kensington, 
Battersea, Chelsea, Fulham, Hammersmith, Hampstead, Holborn, 
Paddington, St. Marylebone, Wandsworth and Ealing; the urban 
districts of Acton, Brentford, Chiswick, Hampton, Hampton Wick, 
Heston and Isleworth, Southall, Norwood, ‘Teddington and 
Twickenham; the boroughs of Croydon, Kingston-on-Thames and 
Richmond, with a number of urban district councils in Surrey, and 
also Bromley, Beckenham and Penge in Kent. The proposed area 
also includes Woolwich, West Ham, Ilford and Gravesend. 

MaARYLEBONE.—The B.C. has resolved to oppose the applications 
of companies to Parliament for poran ko supply electricity 
in its area. The chairman of the Electricity Supply Committee 
reminded the Council that it had purchased the Metropolitan E. 8. 


Co.'s powers for the district, and now that same company was pro- 


moting a Bill which included Marylebone. The Central Electric 
Supply Co. had erected a large station in the district, they had no 
power to supply energy in its area, but they were also applying 
for such authority. It might be desirable or necessary for the 
Electricity Committee to have authority to supply energy to such 
local bodies as are authorised to use electricity. 

BATTEBSEA.—À model pre-payment meter has been submitted to 
the B.C. by the B.T.H. Oo., and been thoroughly tested and found 
satisfactory. It was decided that all the meters required for the 
Town Hall and the Workmen's Dwellings on the Latchmere estate 
be similar to this model. | 

BEBMONDSEY.—The B.C. bas resolved to supply the dock com- 
pany with energy at the following terms :—Power, 2d. per uait up 
to 10,000 units per annum; 12d. per unit for each unit in excess of 
10,000 up to 20,000 per annum; 14d. per unit for each unit in excess 
of 20,000 up to 50,000; above 50,000 to be charged at 1jd. per 
unit. Lighting, 944. per unit up to 30,000 unite, any excess to be 
charged at 2d. per unit. 

KENSINGTON.—On Tuesday last the В.О. received a letter from 
the Kensington and Knightsbridge Electric Lighting Co., asking 
for permission to erect a Bastian mercury vapour electric lamp in 
one of the streets, to illustrate this newimethod of lighting. Per- 
mission was given to erect the lamp in Kensington Court. 

Вновиргтсн.—Тће В.О. has resolved to purchase the following 
meters for use during the next four months:—52 5-ampere 240- 
volte, estimated oost £111, 64 10-ampere ditto, £152; 30 25-ampere 
ditto, £87. 

WxsTMINSTER.—The Works Committee of the Council has come 
to a working arrangement with the electric,lighting companies, with 
regard to access to boxes and notice of works. In reference to the 
construction of boxes, the Westminster Electric Supply Corporation 
had appealed to the B. of T. against the Council's disapproval of 
boxes in Grosvenor Road and other places. 

BrEPNEY.—TLe Finance Committee of the B.C. reported having 
decided to apply to the L.C.C. for & further loan of £10,000, on 
account of the eastern extension of the electric lighting under- 
taking. 


. Maidstone,— The T.C. has decided to hire out arc lamps 
to tradesmen at 6s. per annum, including trimming and keeping in 
repair. Р 

Energy is to be supplied to the works of Messrs. Foster, Clark 
and Co. at 14. per unit, on an agreement for 21 years. 


Mexico. A new contract, to run for a period of ten 
years, has been arranged with the Mexican Light and Power Oo. for 
the electric lighting of the City of Mexico. The number of large 
arc lamps, which at present is 987, is to be increased to 1,200, and 
must burn 4,000 hours per year. The new lamps will comprise 100 
of 2,000 c P. and 113 of 1,200 ор. 


: Montrose.—The North of Scotland Electric Light and 
Power Co.'s works were last week ected by the Т.О. and а 
number of prominent citizens. The works have also been open for 
public inspection. | 


New Zealand.—The report of Mr. L. M. Hancock, 
M. I. E. E., based on an examination of the water powers of the 
colony, serves to give prominence to the remarkable possibilities of 
New Zealand as a manufacturing country. The report refers briefly 
to what has been accomplished in long-distance transmission in 
California; describes a lengthy tour of inspection, and summarises 
the best method of developing power in the most important areas. 
Altogether some 43 falls are mentioned, capable of giving powers 
of from 1,000 to 320,000 н.р., and in the aggregate giving 2} million 
horse-power. Many of the above localities are unsuitable for pioneer 
development on account of preliminary engineering difficulties and 
expense. The report concludes with an estimate for the develop- 
ment of Lake Coleridge in the Christchurch district. The proposal 
in this case is to install four 2,500-H.P. turbines, which representa 
only one-ninth of the total possible power. The cost of the scheme 
would be $760,000, or $1,160,000 when the whole scheme is carried 
through. The operating costs per н.р. per annum are estimated at 
$23 (the figures being based opon present American : 
Attention is called to the possibility of economical irrigation aud 
drainage—it being pointed out that in three shallow lakes only, 
some 62,000 acres are submerged ; also to the fact that the railway 
systems are quite accessible for electrification. 


Ormskirk.—The B. of G. on December 15th decided to 
apply to the L.G.B. for a loan of £4,000 to cover the cost of instal- 
ling the electric light at the Workhouse. 


Rawtenstall.—At a recent meeting of the Т.С. а com- 
munication was received from the B. of T., intimating that it would 


defer the question of revoking the prov. order for six months from 
the ist inst. 


St, Austell,—From a local source we learn that the 
electric light was switched on in the district on the 16th inst., after 
the lapss of over a year, when the old works closed down. A new 
generating station bas been erected on the old site by the Bt. 
Austell E.L. and P. Co., recently formed with a capital of £10,000, 
and new machinery and mains put down. 


Slough.—The U.D.C. has decided to have the electric 
light installed at the Chalvey pumping station. The E. L. Co. will 
supply energy at 6d. per unit for the first 80 units per quarter, and 
3d. per unit beyond. 

Whitby.—The U.D.C. has resolved to boriow an addi- 
tional sum of £1,500 for electric light purposes. 


(Oontinued on page 1031.) 
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ELECTRIFIC ATION OF THE NORTH-. of the}British Association, this year, and we are indebted for 
EASTERN RAILWAY. | most of the illustrations to Mr. Merz, consulting engineer to 

— | the companies concerned. 
Since we described the Wallsend power station of the The railway is operated on the third-rail system, with 


Newcastle-upon-Tyne Electric Supply Co. (ELEcrRIcAL ' direct current supplied at a pressure of 600 volta; the 
REVIEW, July 5th, 12tb, 19th and 
August 2nd, 1901), which was then 
the only large power distribution 


undertaking actually at work, immense NORTH EASTERN RAILWAY 
strides have been made in the develop- „ NEWCASTLE SUBURBAN A TYNESIDE DISTRICT SECTION 


ment of the company’s system. Prac- 
tically all kinds of industrial operations 
are carried on with the aid of elec- 
trical power on ‘Tyneside, besides 
lighting and traction, and since the 
year 1900 the power load has been 
multiplied about 15 times. One of 
the most important customers of 
the company is the North-Eastern 
Railway Оо., whose suburban and 
riverside sections, embracing about 57 mE 5 
miles of track, have now for some Mar or Егвотвіс RAILWAYS ON TYNESIDE. 

months been operated by electric power. | MM DIM 


electrical power is generated in the 
` Newcastle-upon-Tyne Electric Supply 
Co.’s new station at Carville, in the 
form of three-phase alternating current 
at а pressure of 6,000 volts, and a 
frequency of 40 cycles per second, and is 
transmitted to five sub-stations, where it 
is converted to direct current. The return 
circuit is formed by the ranning rails. 
The portion of the railway which 
has been electrified comprises three 
distinct lines, as shown on the 
accompanying map ; these respectively 
serve the northern and eastern 
suburban districts of Jesmond, Gos- 
forth, and Benton: the sea-coast line 
through Walleend and North Shields: 
and the Riverside section, which is mainly 
used for goods traffic. The main 
line has also been electrically equipped 
p SON. 2 as far as Benton, and the branch line 
| ышан ы | | from Gosforth to Kenton and Ponteland. 
The following brief ;account of the electrification of this The traffic on all these lines is normally very heavy, and in the 
railway is taken mainly from the paper read by Messrs. summer time especially, the popular seaside resorts of Tyne- 


C. H. Merz and W. McLellan at Cambridge, before Section G ' mouth and Whitley attract great numbers of Novocastrians, 
F 
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many of whom, indeed, live at the seaside during the 
summer months and travel up to the city daily. The 
original steam service was carried on with trains running at 
intervals of one or two hours, and more frequently at the 
busier times,; the electric service: provides trains at intervals 
of about a quarter of an hour fon all the passenger lines. 


CONTACTORS, WITH COVERS LOWERED. 


In order to facilitate the economical adjustment of the 
seating capacity of the trains to the density of the traffic, 
whilst maintaining the normal frequency of service, the 
multiple-unit system of operation and control of the British 
Thomson-Houston Co. has been used throughout for the 
passenger service. An important advantage is also derived 
from the use of this system, in that the shunting of loco- 
motives at the Central Station, which is the terminus for the 
suburban lines, is done away with, as the electric trains can 
be driven from either end; thus an important economy of 
time is effected. Thanks to the more rapid acceleration 
rendered possible by the use of electric traction, the average 
schedule speed has also been considerably increased on the 
suburban lines. 

One of the electric trains is shown in our illustration on 
р. 1027. The coaches were built in the Railway Co.'s works 


Contact SHOE, LOWERED. 


at York, to the designs of Mr. Wilson Worsdell, chief 
mechanical engineer to the company, and are of the now 
usual corridor type, 55 ft. long, with accommodation for 
70 passengers in a trailer and 68 in a motor coach. Each 
motor coach is equipped with two motors of 150 H.P. each, 
both mounted on the same bogie truck, and is capable of 


maintaining schedule time when hauling one trailer, The 
interior of one of the coaches is shown on the same page. 
Contact is made with the conductor rail by means of 
sliding shoes, of which four are carried by each motor coach. 
The shoes are provided with means whereby they can either 
be lowered to rest on the third rail, or be held up out of the 
way, as shown in the illustrations on this page. From the 
shoes the current is conveyed through a main switch and 


Contact SHOE, RAISED. 


fuse to a series of “ contactors” fixed under the coach, and 
shown with covers removed in one of our views, These 
contactors take the place of the ordinary controller, cutting 
resistance out of or into circuit, and changing the connections 
of the motors in the usual way, and they are connected to a 
master controller, which is illustrated herewith. A similar 
controller is provided on each motor coach, and all of them 


MASTER CONTROLLER. 


are connected up to a 9-wire cable, which runs from end to 
end of the train, and actuates the contactors on all the motor 
coaches simultaneously. The trains are fitted with Westing- 
house air brakes, and an electrically-driven air-compressor 
is provided on each motor coach. The wiring of the coaches 
has been carried out with a view to ensuring the maximum 
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of freedom from risk of fire due to leakage or short cir- 
cuits. The main wiring of the motors from the contactors, 
and the control, lighting and compressor circuits, is run in 
grooved fire-proof. insulated casing, with ample clearance 
between the wires; the connections between the collector 
shoes: and the main switch, on the other hand, not being 
under the direct controliof the driver, are carried in solid- 


pieces. A view of the junction outside the Central Station 
is: given below. The third rail is divided into isolated 
sections, with section switches at feeding points, signal 
eabins, &c., and the “up” and down line conductors 
can also be separated at these points. The fishplates 


of the running rails are specially designed to permit 
of the use of extra long flexible bonds. | 
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drawn steel piping À in. thick, which is effectively earthed. 
All wires and cables. are coated with fire-proof composition, 
and the under-side of the coach body is protected by a layer 
of sheet-steel backed with uralite. 

The conductor rail, is of steel of high conductivity, weigh- 
ing 80 lbs. per yard, and is carried or insulators fixed to the 


INTERIOR OF САВ оғ LOCOMOTIVE. 


sleepers 19} in. from the gauge line of the nearest running 
rail. On the double track the live rails are fixed between 
the two tracks, but at junctions and crossings they are fixed 
on either side of the track, as may be found most convenient. 
Wherever there is foot traffic, as in the neighbourhood of 
stations, goods yards, &c., the live rail is guarded by creo- 
soted boards bolted on either side of the rail against distance 


JUNCTION АТ CENTRAL STATION, NEWCASTLE. 


Considerable difficulty was met with in finding room for 
the live rails at complicated junctions, such as that outside 
the Central Station, where, owing to the arrangement of the 
station, all traffic, whether through or local, has to be dealt 
with as at a terminus, involving much shunting. 

To deal with the goods traffic on the Riverside branch, 
locomotives have been provided, of which we give illustrations 
herewith. These are of the double bogie type, with central 
cab, and weigh, in running order, 50 tons. They were 
supplied by the British Thomson-Houston Co., Ltd., of 


LocoMwoTrivEIwirH Bow TROLLEY. 


Rugby, the contractors for the electrification of the railway, 
and are the largest ever built in this country. The locomotives 
were built by the Brush Electrical Engineering Co., Ltd, of 
Loughborough, and were equipped with С.Е. 55 motors, one 
on each of the four axles of the bogie trucks. The leading 
dimensions are as follows :—Length overall, 37 ft. 11 in.; 
length over cab, 9 ft.; width overall, 8 ft. 8 in.; height 
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overall, 11 ft. 9 in.; centres of tracks, 20 ft. 6 in.; wheel 
base of each truck, 6 ft. 6 in.; diameter of wheels, 3 ft. ; 
journals, 6 in. diameter x 10 in.long. The underframe is 
constructed of steel sections, ballasted with . cast-iron 
blocks to make up the weight desired. The cab and 
end covers are of }-in. steel plate. Arrangements are 
made for driving the locomotive from either end of 
the cab, which is therefore provided with master con- 
troller, brake valves, 

&c., in duplicate. | : 
The contactors, re- | | 
versers and rheostats 
are fixed under the 
sloping ends, each 
pair of motors being 
provided with a 
separate equipment. 
The air brake is of 
the *quick-acting ” 
Westinghouse type, 
and an electrically- 
driven air compressor 
is provided, giving а 
pressure of 90 lbs. 
per sq. in. The 
bogie trucks are built 
up of steel plate, 
strengthened with 
angles and gusseta, 
and are provided with 
specially heavy brake 
gear, as much of the work of these locomotives will be done 
on steep grades. The motors drive through single reduc- 
tion gear, with a ratio of 3°28 : 1, and are supported by 
nose suspension. The shoe beams are of oak, bolted to 
the axle boxes, the shoes being hung outside the wheei base. 
All the cables are covered with asbestos, and run in wood 
casing lined with uralite, or in steel tubing. Provision is 
made for coupling two locomotives together by means of the 


INTERIOR OF PANDON DENE SUB-STATION. 


9-wire couplers already mentioned in connection with the 
passenger trains, in addition to which main line and pump 
line couplers are provided, во that one man can operate both 
locomotives to deal with exceptionally heavy loads. 
Normally, each locomotive is capable of hauling a 300-ton 
train on the level at a speed of 14 miles per hour, of starting 
with a train of 150 tons on a grade of 1 in 27 under all con- 
ditions?of weather, апа! of running up this grade at a 


speed of 9 to 10 miles per heur, but they have considerably. 
exceeded these requirementa as regards both speed and 
tractive effort. ' | 

It will be noticed that the locomotives are fitted with 
sliding bow trolleys in addition to the shoes, to enable them 
to be used over sections equipped with overhead conductors.. 
The trolleys are of special design, automatically reversing, 
according to the direction of travel of the locomotive, and 


Врв Vræw or Goops LocouoTrvm (INCOMPLETE). 


can also be reversed and lowered from the cab by means of a 
band-wheel actuating worm gear. The provision of these 
trolleys evidently indicates that the third rail alone cannot 
be adapted to meet all the conditions met with, and supports 


. our contention as to the superiority of the overhead system 


compared with the third rail, even though in this case the 
power is supplied at low pressure. - | 
The sub-stations, from which the railway is fed, are 

| - Situated respectively 
at Pandon Dene (the 
site of the Supply 
Company's original. 
generating station in 
Newcastle), Walls- 
end, Cullercoats, 
Benton, and Kenton, 
and have an aggre- 
gate capacity of 
15,000 H.. The 
one at Pandon Dene, 
which we illustrate, 
is the largest, con- 
taining four rotary 
converters of 1,100 
н.р. each. The varia- 
tions of load upon 
the railway sub-sta- 
tions are extreme, 
and the converters, 
which were supplied 
by the British West- 
inghouse Co., Ltd, 
were specially de- 
signed to suit the 
conditions, Overload 
ogpacity is exception- 
ally important in this 
case, and the con- 
verters above men- 
tioned are capable of 
^. dealing with over- 

loads of 200 per cent., or over 3,000 н.р. each, for short 
periods. Each converter is provided with an induction 
motor for starting, and close to each set are the three, trans- 
formers reducing the high pressure supply to suit the А.С. 
side of the converters, The high pressure А.С, switchgear 
occupies one of the side wells of the sub-station, while 
the direct ;current switchgear is on the „opposite 
side. The former ais n all; of the remote control type,, 
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and was supplied by the British Westinghouse Co. The 
arrangement of this gear is shown in the cross-sections 
on p. 1029 ; the switchboard consists entirely of concrete, 
and is divided up into compartments so that each phase is 
entirely separated from the others. At the base of the board 
are brickwork chambers containing the potential trans- 
formers; on top of the latter are the high-prezsure 
switches in compartments, surmounted by the motors which 
actuate them. Above these, again, on a gallery, are the 
compartments containing the high-pressure bus-bars. The 
arrangements are practically identical for both feeder and 
transformer panels. The high-pressure switchgear is con- 
trolled from the central switchboard, shown on the floor of 


the sub-station, together with the transformers for the in- 


duction motors. 
(To be concluded.) 


LIGHTING AND POWER NOTES. 


(Continued. from page 1026.) 


South Wales.—The Western Mail states that the South 
Wales Electrical Power Distribution Co. ів at present under contract to 
supply 10,400 н.р., they are in negotiation for supplying an additional 
11,700 н.р., and have inquiries for 23.000 н.р. Ia the Cwmbran 
area the company are extending their mains to Abersychan, Crumlin, 
and Risca, and in the Pontypridd area to Caerphilly, Aber, 
Senghenydd, and Mardy. The latter extension will aleo serve 
collieries in the Aberdare district. 


Sudbury.—The T.C. has issued a writ against the 
Empire E.L. and P. Co. to compel it to provide the guarantee 
it agreed to in connection with the electric lighting of the 
district. It was stated that the company had undertaken to 
give a guarantee of £2,000, but had not done so. 


Walthamstow.—The T.C. has decided that the existing 
agreement with Mr. Enright as engineer to the electric light under- 
taking be terminated on 31st inst, Mr. Enright to receive com- 
mission om all works at present in hand. Messrs. J. and J. S. 
Enright have been appointed consulting engineers to the Council 
at a salary of £250 for three years as from January next. 


Wentworth Woodhouse.—Heferring to our note last 
week regarding Earl Fitswilliam’s private electric light installa- 
tion, the battery of 111 cells was supplied by the Chloride Elec- 
trical Storage Co., and has a capacity of 840 ampere-hours. 


West Bromwich.—Four of the employés of the Elec- 


tricity Works staff have resigned in consequence of the recent action 


of the T.C. in not dealing with the allegations against the chairman 


of the committee of showing undue preference. 


West Hartlepool.—A L. G. B. inquiry was held on the 
13th inst. into the application of the gpl sea to borrow, among 
other items, the sum of £13,861 for electric lighting. It was 
stated by the opposition that there had been excess expenditure 
over previous loans; and the inspector stated that the L.G.B. 
objected to loans being expended before they were sanctioned, and 
also to excess loans, and he would make a note of what had been 
said. The president of the Hartlepool Ratepayers’ Association also 
spoke in opposition. | | 


Willesden.—At a recent meeting of the U. D.C., the 

E.L. Committee recommended the purchase of a site for a future 
ting station, at a cost of £3,200. 

An offer of the North Metropolitan Power Supply Co. to repay 


100 gns. in respect of the services of the electrical engineer from Feb- 


ruary 12th to September 30th was accepted. After consideration 
the Committee decided not to adopt а flat-rate iu lieu of, or as an 
alternative to, the maximum demand system. | 


TRAMWAY AND RAILWAY NOTES. 


Ashton and Stalybridge.—The public of Ashton and 
Stalybridge are showing impatience at the continuance of the dead- 
lock which has arisen between the Ashton Corporation and the 
Stalybridge, Hyde, and Joint Tramway Board. Proposals and 
counter-proposals, with a view to some arrangement, have been 
submitted, bat without result, Ata meeting of the Stalybridge 
Council last week, Mr. Alderman Ridgard, chairman of the Tram- 
way Board, said they had offered Ashton similar terms to those 
existing between Manchester and Ashton, but the offer had been 
rejected. Mr. Ridgard had even suggested that Mr. Boyle, chair- 


man of the Manchester Tramways Committee, and Mr. McElroy, the 


Manchester Tramway manager, should bs invited to assist in 
effecting an arrangement; but this, likewise, was unacceptable. 
Tbe Ashton Tramways Committee, on the other hand, have proposed 
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alternate running between Stalybridge and Ashton, and between 
Ashton and Dukinfield, and through cars from Mossley to Ashton, 
and Hyde to Ashton. Itis by no means certain that even this sug- 
gestion will be acceptable to the parties concerned. 


Belfast.—The British Electric "Traction Co. recently 
sent in a communication stating that they would require an annual 
minimum of 150,000 unite, and asked the Corporation to submit 
its price for the same, and also for each 1,000 units additional. They 
expected to require this about next May. The Committee in- 
structed the chief clerk to inform the B. E. T. Co. that if they would 
apply again when the Committee was in a position to supply current 
to the Oavehill and Whitewell lines, the estimate would be given. 


. Birmingham.—It is stated in a local paper that an 
offer has been made to the Corporation to lay down an experi- 
п line equipped on the Kingsland mechanical surface contact 
system. 


Cardiff.—The members of the Tramways Committee 
recently paid a visit to the Roath power station, and, conducted by 
Mr. Arthur Ellis, the electrical engineer and manager, inspected the 
whole of the buildings and machinery. The new extensions 
for the reception of machinery, which are nearing completion, 
came under review, and it is expected that the machinery will be 
placed in position in the early part of next year. 


Glasgow.—An electric car accident occurred on Friday» 
the 16th inst., at an early hour in the morning. А car was pro“ 
ceeding westwards along Govan Road at a fast speed, when the 
driver was suddenly taken ill апа fell off the platform on to the 
roadway. The fact that the driver was not in his place was 
unobserved by the conductor until the car had almost reached Elder 
Street. Here there was а stationary car, bat it was too late to avoid 
a collision. As soon as the driver was missed, the conductor 
rushed to the top of the car and withdrew the trolley from the 
overhead wire. This had the effect of reducing the impact, but 
withal the runaway car dashed into the stationary car, knocking it 
on to the footpath and badly damaging the rear platform. At the 
time of the collision а number of pereons were in the stationary 
car, and some were in the act of leaving. Four were injured. 


Greenock.—The Greenock and Port Glasgow Tramways 
Со. have agreed, at the request of the Greenock Corporation, to 
increase their minimum guaranteed annual consumption of elec- 
tricity from 500,000 units to 600,000, and to pay for the additional 
number at 141. per unit. The increase, which dates from August lat 
last, is only of А temporary nature, and may be withdrawn in the 
event of Greenock or Port Glasgow asking the vompany to take the 
energy from them for the working of the tramways in either of 
these burghs. The Corporation has agreed to allow the company 
the use of spare conduits for new feeder cables at & rent of 3d. per 


yard per annum. 


Huddersfield.—The tramway employés have agreed to 
an annual medical examination as to the senses of sight and hear- 
ing, on the understanding that the Committee will hear апу appeal 
from the doctor's decision. The Committee has declined to under- 
take to find employment for any employé who may fail to pass the 
required examination, but: is willing to consider his qualifications 
for any other position as а vacancy may arise. | | 
. The tramway is to be extended to Gosport Mills, Outlane, for the 
purpose of coal haulage, and an agreement, which will be in force 
for seven years, is to be entered into between the Corporation and 
Messrs. J. Н. Sykes & CO. | 


India.—SrwLA.—An electric rack-railway scheme is 
projected to connect Annandale with the Mall. | 


Leeds.—It is stated that steam turbo sets are to be 
introduced at the power station for extensions to meet the tramway 
demand. | 


. Liverpool.—The laying of the third rail necessary for 
the connection which is being made between the L. and Y. Railway 
aod the Overhead Railway at Seaforth, Liverpool, is now being 
proceeded with. А lengthof special span work is being constructad 
for the Overhead Railway Co. by the Widnes Foundry Co.. The 
connection will, it is believed, be ready for traffic by March, 1905. 
On this extension a new station is to be built, and the presen 

Seaforth Sands Station of the Overhead Railway will be utilised for 


other purposes. 


Manchester, Sale and Altrincham.—Preparations are 
being made for the constraction of the important line of tramway 
which is to connect the town of Altrincham and the intervening 
districts of Timperley, Sale and Ashton-on-Mersey with Mancheater. 
The line is already laid, and working, from the City, as far as 
Stretford, but difficalties, arising from the condition of the bridges, 
and other matters, have delayed the projected extension on the 
Cheshire side. These difficulties are now in course of being 
arranged, and it is expected that work upon the roads will begin 
in time for the opening of the new lines for traffic before mid- 
summer. 


Middlesex.—Sir Colin Moncrieff sat at Westminster on 
Monday as sole arbitrator for the purpose ofidetermining a claim 
brought by the Hornsey Borough Council against the Middlesex 
County Council for the recovery of a sum of £2,000. It was stated 
that, in conneclion with the construction of the electric tramways in 
North London, the Oounty Oouncil required the Borough Council 
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to carry out certain alterations toa number of manholes to sewers. 
The plan proposed by the County Council was regarded by the 
Borough Council as a dangerous one, both to the eewer men and the 
traffic generally, and, accordingly, the Borough Council carried out 
the work itself, and now sought repayment of tbe cost from the 
Council. The arbitrator has to determine the amount to be paid 
by the County Council, and, after hearing expert evidence, he 
reserved his award. 


Newcastle-on-Tyne.—The Tramways Committee has 
juet published the report of its auditor, Mr. Thos. Bowden, embody- 
ing the revenue account for the baif-year ending September 29th 
last. The expenditure is stated as follows: To power, pumping, 
sub-station, and distribution expenses, £5,288 ; public street lighting, 
£269; general expenses, £8,541; traffic expenses, £36,924 ; main- 
tenance, £16,401; total, £67,424. The receipta were: — Traffic, 
E100, 194; receipts for car damage, £23; advertising, £139; public 
street lighting, £1,430; rents, £265; public buildings lighting, 
£127; sundry receipte, £61; total, £102,239. A surplus of £34,815 
is thus left, and from this there are to be made the following de- 
ductions:— £10,806 for interest, and £14,596 for redemption, 
leaving a net credit balance of £3,413. The auditor states that this 
balance is subject to adjustments, as certain items should be debited 
to revenue account. He again draws attention to the fact that 
there is no depreciation fund beyond what is thus represented by 
the repayment of loans. 


Paris.—A Reuter dispatch from Paris says that Ше 
Eighth Correctional Tribunal bas delivered judgement in the case of 
the disaster which occurred at the Couronnes station, of the Paris 
Metropolitan Railway in Auguet, 1903. The guard of the train and 
the station-master were each sentenced to a month’s imprisonment 
under the First Offendere’ Act, with 2,000 francs damages, while the 
motorman was ordered to pay a fine of 3,000 francs, and anotber 
guard ore of 2,000 francs. The railway company is declared to be 
liable with regard to the claims arising out of the case. 


Rochester.— Major Pringle, R.E., on behalf of the Board 


of Trade, on Tuesday inspected the first section of the Corporation 
tramways. This is the route along New Road, connecting Rochester 
with the existing t'amways at Chatham, and the permanent way 
and overhead equipment have been constructed by Messrs. Dick, 
Kerr & Co. at the following prices:—Permanent way, £5,257 ; 
overhead equipment, £968. The tramways have been leased by 
Rochester Corporation to the Chatham Tramway Co., who have 
constructed a short length of tramway route to join the Rochester 
terminus. Mr. Rotter is the engineer for the Corporation. 


Salford.—A new tramway route from Salford to Heaton 
Park was opened for traffic last week. The line runs from Great 
Cheetham Street, Salford, by an almost direct route to the Park. А 
new road was constructed through a portion of Broughton Park to 
connect the Salford Jines with those of Manchester at the junction, 
Middleton Road and Bury Old Road. The cars proceed thence by 
way of Middleton Road to the Heaton Park main entrance. This 
route serves the residents of both Higher and Lower Broughton. 


Southampton.—The Borough Council last week had a 
lengthy discussion on a resolution: “That it be an instruction to 
the Tramways Committee to immediately advertise for a properly 
qualified general mansger of the tramway undertaking." Ап 
amendment: ''That it having been stated that the Tramways Com- 
mittee will bring up a report as to the appointment of a manager, 
the consideration of the matter be postponed till the next Council 
meeting," was carried by 28 votes to 13. 


South Shields.—At a meeting of the Tramways Com- 
mittee held on the 13th inst., the question of laying the tramways 
over the routes where the work may be proceeded with at once was 
discussed, and it was decided to recommend to the Council that con- 
tracts should be advertised for, for the carrying out of the work in 
Fowler Street and Westoe Lane, and other sections where it can be 
taken in hand without delay. 


\ 

Stalybridge.—The Joint Tramways and Electricity 
Board recently resolved to purchase a motor-tower wagon, a water 
car fitted with rail-cleaners, a ealt distributor, and a removable 
snow plough. 5 


TELEGRAPH AND TELEPHONE NOTES. 


Imports of Telegraph Cables.—Rather more activity 
has prevailed during recent months as regards the imports of foreign 
telegraph cables and apparatus connected therewith into this 
country. Thus tbe imports during November last attained a total 
of £8,258 аа compared with £7,316 in the preceding montb, and 
£5,782 in November, 1903. Notwithstanding this, however, the 
importe for the year, so far as it has gone, show a smaller total than 
was recorded a year ago, the value for the 11 months ending with 
November being given as £48,610 as contrasted with £55,981 in the 
corresponding 11 months of 1903. , 


Italian Telephones.—A company has just been formed 
at Vigevano, to be known as La Socicé'à Telefonica Vigevanese, to 
estab.ish and work a telephone line between Mortare, Vigevano, 
Abbrategras3o and Milan. 


Spanish Telegraphs.— There are now: 20,000 kilo. 
metres of land telegraph lines and 3,290 kilometres of submarine 
cables controlled by the Spanish Post and Telegraph authorities, 
There are 1,538 telegrapb offices in the country, which last year 
dealt with 3,456,000 messages. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) .. T sé oe Aug. 26,1901 .. `.’ 
Domtinica-Martinique .. ee oe ee „ May 7, 1804 .. ee 
St. Lucis-Martinique oe ee ee ee өө Мау 7, 1903 oe ee 
Cayenne-Pinheiro oe ee ee ee ee Aug. 18, 1908 эө eo 


Reiesa-Issa (Yemen) Camaran ee T e. Oct, 22, 1903 vs 

Tarifa-Tangier ee ee oe ee ee .. Jan. 18, 1904 .. ee 

Closed Vladivostock-Na asaki eo oe ee Feb 9, 1904 m ee 
Port Arthur-Chefu .. ee - .. Маг. 9,1904  .. m 

Paramaribo-Cayenne .. $5 6s de .. July 18, 1904 

Bwakopmund-Mossamedes (under repair) .. Oct. 10, 1904 

Sitka- Valdez 7 m is 8 m . Nov, 11, 1901 


Fahnouth-Bilboa . ee ДИ ве ee Dec. 14, 1904 ec? "n 

Trinidad-Denierara (No. 2) .. E .. Dec. 18, 1904 .. 25 
LANDLINES, 

Cartagena-Baranquilla - - T .. Dec. 8, 1900 .. T 


Puerto-Barrios .. i S ee ee 
vía Bhamc beyond Tingyuch., ee lee 
Kertch-Soutehoum P ee ee ee 
Коше-Рега к e" m oe 


„ July 28,1902 .. T 

. . Oct. 16, 1904 .. - 

.. Sept. 27, 1904 .. E 
Dec. 15 


i. ce .. Dec. 18,1904 . 
Wireless Telegraphy.—A correspondent of the Zines, 
at New York, says that the De Forest Co. has established wireless 


communication from Kansas City to Cleveland, a distarce of about 


800 miles. 
on rccord." 

A telegram from a Standard correspondent, dated December 15th, 
states that no direct news from Port Arthur has been received here 
since tbe wireless telegraph station within the fortress was destroyed 
by the Japanese shells. 

Tbe Vienna correspondent to the Standard states that a contract 
was signed on 16th inst. between the Turkieh Government and 
Messrs. Siemens & Haleke for the erection of wireless telegraph 
stations in Rbcdes and at Dernab, Tripoli. 


“This is the longest overland wireless communication 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belfast.— January 12th. The Public Health Committee 


is inviting tenders for an electric light installation (engine, 
dynamos, &.) for the new Infectious Diseases Hospital, Pardys- 
burn. Specitications (10s.) from the Town Olerk. 


Belgium.—Tenders have just been invited by the muni- 
cipal authorities of Charleroi for the supply and installation of the 
transformers and mains required in connection with the electric 
lighting of the town. 


France.— December 28th. The French Post and Tele- 
graph authorities in Paris are inviting tenders for the supply of 
eight lots of paper-insulated electric cables. Particulars may be 
obtained from, and tenders are to be sent to, Le Sous Secretaire 
d'Etat des Postes et des Telegrapbes, Rue de Grenelle, Paris. 


Great Western Railway.—January 3rd. Conductor 
rails, insulating supports, copper bonds, &c, for the electrical 
equipment of the Hammersmith and City Railway. See Official 
Notices“ December 9th. 


Johannesburg.— January 26th. 


Vignoles rails, fish- 
plates, rails, bolts, nuts, “с. 


See Official Notices to-day. 


Johannesburg.— December 27th. Transformer pillars 
and switchgear; also two 35-ton electric overhead travelling cranes, 
for the Municipal Council's electrical undertaking. See two "Official 
Notices October 28th. 


London. —. January 16th. Tenders for a 750-Kw. steam 


. alternator with pipe connections, &., for the South London Elec- 


tric Supply Corporation, Ltd. See “ Official Notices " to-day. 


Neath.— December 28th. Alternating current watt- 
meters for the Corporation. See ‘ Official Notices " December 16th. 


Port Elizabeth.—January 16th. Water-tube boilers, 
400-K w. turbo-dynamos, mains, battery and boosters, switchboard, 
crane, public lighting, meters, workshop equipments aud other 
plant, &c., for the Electricity Supply Undertaking. See Official 
Notices " December 16th. 


Pudsey.—January 20th. Underground mains, junction 
boxes, switchboard, &c. for the Corporation Вее Official 
Notices" December 16th. 


Rochdale.—December 27th. Three-phase and con- 
tinuous- current switchgear, for electricity works extensions. See 
" Official Notices" December 9th. 


Roumania.—January 28th, 1905. Tendera are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of,the town. 
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Shanghai. — March 3186, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See “Official Notices” October 14th. | 


Spain.—January 10th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until January 10th for the 
construction and working during a period of 60 years of an electric 
tramway between Az-oitia and Zumaya (province of Guipuzcoa). 
Particulars may be obtained from, and tenders are to be sent to, La 
Direocion General de Obras Publicas, Madrid. 


Sunderland.—December 30th. Wooden cooling towers 
for the Electricity Department. See Official Notices Dec. 16th. 


í 


е 


OLOSED. 


Belgium.—Ten firms tendered for the supply of 239,000 
metres of arc lamp carbons to the Belgian State Railway Authorities 
in Brussels last week, the lowest quotation being that of La 
Compagnie Francaise des Charbon pour l'Electricité, of Paris. 


Blackpool. — The tender of Messrs. Morrison and 
Roebuck, of Birley Street, Blackpool, for installing the E.L. in the 
new sanatorium at that town, bas been accepted by the Council. 


Burslem.—The T.C. has accepted the following tenders 
for additions to the electricity plant, &c. | 


General Electric Co., Ltd., balancer and booster .. £937 
Dick, Kerr & Co., I.td., engines and dynamos vs .. 1,863 
Callender's Cable Co., cables .. vs n .. 9,554 


Chesterfield.—The Т.С. has accepted the tender of Mr. 
A. C. Burnley, of 41, Coleman Street, E. C., for the right of adver- 
tising on the tramcars for three years at the price of £26 per car 
per annum; also the right to advertise on one side of the tickets 
for a minimum number of 1,000,000, at £10 per annum, and £5 for 
each subsequent 500,000. | 


Glasgow.—The following offers have been accepted in 
oonnection with the extension of the car system from Polloksbaws 
East to Giffnock :— 


Cables, National Condoit & Cable Co., Ltd. 
Conduits, Howard Conduit Co., Ltd. | 
Electric lamps, Edison & Swan United Electric Light Co., Ltd. 


The Sub-committee of the Electricity Department of the T.C. 


has recommended for acceptance the following offers :— 


Kelvin & James White, J.td , for 200 5-ampere, 200 10-ampere, 50 20-ampere, 
26 25-ampere, and 52 30-ampere indicators. 

Reason Manufacturing Co., Ltd., for 100 5-ampere, 100 10-ampere, 50 20- 
ampere, 25 25-ampere, 25 90- ampere, 25 100-ampere, 10 150-ampere, 5 200-ampere, 
and 5 800-ampere indicators. 


Great Yarmouth.—The T.C. has accepted the tender 
of Callender’s Cable & Construction Co., Ltd., for the supply of 
E. L. cables, at E259. 


Hackney.— The В.О. has accepted the following tenders 
in connection with the electric light undertaking :— 


Carbons.—The General Electric Co., Ltd., 50,000 pairs, at £8 7s. per 1,000, 
10,000 pairs, at £2 58. per 1,000. 

Coal Weighing Machine and Hopper.—Messrs. W. & T. Avery, £117. 

Steel Work, Driving Gear, &c,—Babcock & Wilcox, £111 156. 

Аге Lamps.—Johnson & Phillips, 10 arc lamps and columns for Graham Road. 


Llandudno.—The tender of the. Hart Accumulator Co., 
Ltd., has been accepted by the U.D.C. for replacing the storage 


battery at its electricity works, with 256 of their standard light- 
ing type cells, having a capacity of 450 ampere-hours. 


London.—The Fire Brigade Committee of the London 
County Council has received the following tenders for the wiring 
and fittinge at the new station in course of erection at the Isle of 


Dogs:— 


Ward Brothers (accepted) £140 0 National Electric Construc- 

A. H. Marshall & Co. .. 167 0 tion Со. .. ee .. £184 0 
Durell & Со. .. ee . 17918 Oliver Clarke & Co. .. .. 220 0 
W. H. Johnson ee . 183 6 Tamplin & Makovski, Ltd... 245 0 
F. J. Coleby & co . 197 0 Donnison, Sillem & Co.. 247 10 


The Council has considered tenders from 49 firms for the supply 
and erection of seven cast-iron water- tanks at the Greenwich power 
station. The tenders ranged from £1,173 12s. to £2,847, and that 
of 8. Russell & Sons, of Leicester, at the first mentioned amount is 
recommended for acceptance. 


London.—Messre. Watson & Co., of Victoria Street, 
S. W., have again secured the contract of the National Telephone 
Oo., Ltd., for insulating compound. 


Lowestoft.—Tenders for E.L. cables have been accepted 
by the T.C. as follows:— 


Callender’s Cable Co., feeders, £535 per 1,000 yds. 
. W. F. Dennis & Co., London, cables (1,500 yds.), at £23 per 100 yds. 


Malta.—The Lancashire Dynamo and Motor Co., Ltd., 
has received ап order from the Admiralty for the whole of the 
electrical equipment for Malta Dockyard, including boilers, engines, 
dynamos, motor-generators and motors, in accordance with the 
specification of Messrs. Preece & Oarde w. 


Southampten.—The Education Committee has accepted 
the tender of Messrs. Shalders & Davis, for installing the E. L. in 
the Portswood School, at £175. 


Stepney.—The В.С. has received the following tenders 
for the supply and delivery of conduits, troughs and covers to 
December 8186, 1906 :— : 


CONDUITS, 

Henley's Telegraph Works Co., Ltd. (accepted) .. 41, 807 13 4 
Siemens Bros. & Co., Ltd. ex X ats .. 1,830 13 4 
Albion Clay Co., Ltd. ee eos eo ee ee 1,910 16 10 
J. Knowles & Co. .. se Sâ s б> „ 2,053 6 8 

Doulton & Co. (informal) m ec os ee — 

TROUGHS AND CovVERK, | 

Siemens Bros. & Со., Ltd. (accepted) £1,235 18 4 
i 15 alternative 1,810 13 4 
Henley's Telegraph Works Co., Ltd. же .. 1,801 18 4 
,» 37 alternative. 1.290 13 4 
Doulton & Co. ce ee ee ee oe . ,053 0 0 
J. Knowles & Co. .. ws es 1,917 13 4 


An order bas been placed with Messrs. Babcock & Wilcox, Ltd., 
at £310, for another exhaust stack required in connection with the 
extension of the station. 


Stoke-on-Trent.—The B.G. have accepted the tender 
of Messrs. Tutor & Meadows, of Hanley, for the extension of the 
electricity installation at the workhouse, at £452. 14 tenders were 
sent ір, the amounts ranging from £237 to £574. 


Wandsworth.—The following is а list of the tenders 
received by the Borough Council for the installation of electric 
lighting at the Council Hcuse :— 


W. H. McKone & Co. . May Calder & Co, . £890 19 

(&ccepted) £281 14 A. White & Co. .. à .. 100 0 
James Wilson .. $e . 295 0 Ward Bros. is € . . 418 0 
Lee & Warren .. ‚> . 303 10 ' Strode & o. + . 425 0 
Geo. Candler & Sons .. „ 313 0 W. J. Fryer & Co, : „ 431 8 


Ernest Probert & Co. .. Wright, Methuen & Co. . 43817 


сә 
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Bromley & Batstone .. .. 928 12 D. Hulett & Co., Ltd... ee 447 11 
Wm. Wallace & Co., Ltd.. 836 0 Grundy & Coombe .. . . 160 0 
Holmes & Cooper - . 933 10 Alliance Electrical Co., Ltd. 495 5 
J. E. Spagnoletti & Co. .. 85 0 | Tamplin & Makovski, Ltd.. 500 0 
Jackson Bros. .. is .. 859 8 | W.8.Murrin .. i .. 504 0 
The Salisbury Electrioal Ер. Fi. J. Coleby & co .. 525 0 

gineering Со... - .. 810 0 Davidson Bros. .. eco. 540 0 
Hemingway & Pritt. . 879 6 Fred. Hayes 2% ee 550 0 
Hooper Neary & Co. .. oe SE8 9 


The work is to be done to the specification of Mr. W. P. Adams, 
and under his supervision.| The ventilation of the Council Chamber 
by means of ар elec‘ric fan is to be carried out by Messrs. Matthews 
and Yates, at £77. ; 


West Ham.—The Education Committee has accepted 
the tender, at £141, of Mr. J. T. Halsey for electric fire alarm gongs. 


NOTES. 


A Merry Christmas. — We take this opportunity of 
wishing all readers and fiiecds of the ELRCTRICAL Review, a Merry 
Christmas. The year has not been one of the most satisfactory for 
some connected with electrical affairs, and no doubt it will be with 
less reluctance than usual that büsiness will be laid aside, and the 
Christmas festivities allowed to take its place. There may be com- 
fort for us at this season in the hopes that are entertained by some 
that things are beginning to improve. We trust that they are, and 
after the Christmas gatherings let us all return to our respective 
callings determined to put a greater zest into our efforts as far as 
practicable to make things improve, and to be ready for the 
awakening when it comes. Again, to all, a Merry Christmas ! 


Appointments Vacant.—In view of the large number 
of technieal questions which arise from time to time for con- 
sideration by the Government of India, it is proposed to appoint an 
Electrical Adviser, who will not be prohibited from undertaking 
private work. The salary will be Rs. 1,000 rising to Ra. 1,600, and 
the official will rank as a superintending engineer of the Public 
Works Department. The headquarters of the Electrical Adviser 
will be in Calcutta: a telegraph inspector is required for the Postal 
aud Telegraph Department of Southern Nigeria (£300). : 


Society of Engineers.—The fiftieth annual general 
meeting was held on 12th inst. at Westminster. Mr. Nicholas James 
West was elected President for 1905. The President announced that 
the following premiums һай been awarded by the Council for papers 
read duriog the past session—vis., the President's gold medal to 
Mr. William Edward Btorey for his paper on “ Condensing 
Machinery "; а Bociety's premium of books to Mr. A. S. E. Acker- 
mann for his paper on “British and American Coal-catting 
Machines.” 


A Literary Genius in a Power House.—The Daily Mail 
isnot usually remarkable for humour, but in ite issue of the 12th inst. 
there appeared quite the most laugbable—or, rather, ridiculous— 
article on a tramway power station that we have ever seen. Those 
of our readers who wish to see what preposterous nonsense can be 
written—aye, and published in a London paper !—should look it up. 
Who " this egregious “ Н. B.,“ or J. B.,“ as he variously signs 
himself ? : 
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South African Notes.—Hillarys (Natal)—The Natal 
Government Gazette of November 15th gave notice of an application 
which is to be made, at the next session of the Legislative Assembly 
by Benjamin Hampton and W. W. Cato, of Durban, which will 
authorise and empower them to construct, lay down, and thereafter 
work a tramway, either by steam, oil, or electricity, starting from 
Hillarys station on the Natal main line to the boundary of the 
Bellair Estate, giving 4 length of six miles. Powers will also be 
included to contract for the supply of electric light and power, to 
residents in the districts served by the said tramway. 

From our Durban Correspondent:— With reference to the note 
in the last issue of the ELECTRICAL Review regarding the scheme 
for electrifying the Springs-Randfontein section of the Central South 
African Railways for passenger traffic, the Transvaal Leader gives 

fuller details, from which we extract the following particulars :— 
With a view to affording an increased and quickened train service 
which it may fairly be anticipated the enger traffic of the future 
will demand, the Administration has been in communication with 
Messrs. Mordey & Dawbarn with the object of obtaining full informa- 
tion in regard to the proposal to adopt electric traction, and also 
with a view to coming to an arrangement for the carrying out of 
the work. In their report, Messrs. Mordey & Dawbarn state:— 

After an exhaustive consideration of the respective merits and 
demerits of the single-phase and three-phase systems, Mr. Dawbarn 
reports that the former is simpler, costs less in upkeep, and is 
superior in acceleration and average speed for a given maximum 
horse-power to the latter system. Оп the other hand, the single- 
phase system involves a higher first cost for the electrical equipment 
of each train, which, however, is more than compensated for by it 
requiriog only one contact wire throughout the length of each track 
instead of two, as in the case of the three-phase system. Mr. Daw- 
barn has therefore no hesitation in coming to the conclusion that 
the single-phase is by far the better system for the Oentral South 
African Railways.” 

Capital ontlay and workibg costs of present steam and proposed 
electric services.—Present steam service: Train miles per annum, 
551,200 ; capital outlay, £167,500; working cost per train mile, 
45 65d.; total working cost, 494,948; interest and sinking fund, 
6 per cent. on £167,500, £10,050—£104,998. Electrical service: 
Train miles per annum, 651,860; capital outlay, £429,660; working 
cost per train mile, 26 78d. ; total working cost, £44,805 ; interest and 
sinking fund, 6 per cent. on £430,000, £25,8C0— 270,605. 

The working costs are only comparative. Mony items, such as 
station attendance charges, capital charges on permanent way and 
stations, general mansgement charges, &c., bave been omitted, as 
they are common to both schemes. The electrical scheme lends 
iteelf to expansion to any desired extent, and as the scheme is in- 
creased, so will the relative saving be increased, as the capital 
charges will not increase pro rata with the increased service. Sum- 


mary :— 
STEAM SCHEME.—AnnvaL WorkinG Совт. 


Working expenses as above for 551,200 train miles .. eo £94,948 
5 Charges. ae eo oe ee ee ee ee 10,050 
Balance—gross profit.. ve ee T m eo . 98.849 
£208,940 
ANNUAL REVENUE, 
Passengers and parcels based on June, 1904 .. .. £208,840 
: £208,340 
ELECTRIC SCHEME.—CosT. 

Working expenses as above for 651,860 train miles .. £44,805 
Electric supply for light and power stations .. РР és 6,100 
Capital charges P 52 8 - es e's ee 25,800 
Balance— gross profit.. ee T з oe st . 159,797 
£236,602 


REVENUE, 
Passengers and parcels as above .. - we P Я 
Add as result of improved service 10 per cent. si „ 20, 
Electric energy for light and power at present cost .. oe 


£286,502 


Norz.— The foregoing results show that a direct saving of £60,000 per annum 
will be effected by the adoption of electric traction, or fully £40,000 per annum, 
without allowance for increased revenue due to an improved service amounting 
to nearly 20 per cent. increase in the train mileage and 29 per cent. reduction 
in the time occupied by each journey—that is, from 8 hours 10 minutes to 
2 hours 15 minutes over the whole route length of 57°8 miles from Springs to 
Randfontein. * 


Mr. Dawbarn has stated that the existing suburban carriages could 
be converted for electric traction, which would effect & correspond- 
ing reduction in the capital outlay, while it is expected that the 20 
locomotives which would be out of use by abandoning steam could 
mostly, and probably all, be employed on other sections of the line. 

The following is a copy of a csblegram from Mesars. Mordey and 
Dawbarn, London, to C. S. A. R., Johannesburg, dated November 8th, 
1904 :— 

“ Satisfactory tender received Oontractor Beardmore highest 
standing competent sub-contractors all British plant prices in- 
cluding new trucks £322,800 add railage £15,700 allow telegraph 
alterations £9,000 value coaches utilised minus trucks £75,200 fees 
contingencies £22,500 total £445,000 Compared our estimate con- 
templating cash £430,000 minimum half-yearly payments £25,000 
commencing two years from order interest 4 per cent. accruing 
from end six months on £100,000 from end year on £200,000 from 
end 18 months on unpaid balance if repayment commence віх 
months after order total contract £312,800 consulted Duncan." 

South African Mines, a Johannesburg paper, in referring to the 
scheme, says:—'' Lord Milner characterised this scheme at the 
Inter-Colonial Council meeting this week as ‘excellent business,’ 
and in view of the fact that the Government is relieved of the 
necessity of providing payment until after the work is completed, 
the likelihood is that the scheme will go through. If the results of 
the electric service, supposing it is provided, are as good as anticj- 


ated, the electrification of other sections of the system is sare to 

ollow. The railway authorities have forecasted eo much, more than 
once. Although, by the way, the firm with whom the provisional 
arrangement has been made, for the electrification of the Springs- 
Randfontein section is an English-American one, it has been 
arranged that British plant only shall be used, so that the scheme, 
if carried out as it is almost sure to be, will result in many big 
orders for plant going to British houses.” 


The Institution of Civil Engineers.—An address on 
"The Recent Visit to the United States and Canada," will be 
delivered by Bir W. H. White, К.О.В., Past-President, on Tuesday, 


January 10th, 1905, at 8 p.m. The address will be repeated on the 


following day, at 3.30 p.m. At the students’ meeting on Friday, 
January 13th, 1905, at 8 p.m, Mr. James Swinburne will deliver a 
lecture entitled “ Theory of Electricity and Magnetism.” 


Speed Limits : Tramcars v. Motor-Cars.—The Tram- 
ways and Light Railways Association has sent the following letter 
to the Board of Trade on this subject :— 


The Council of the Tramways and Light Railways Association bave instructed 
me to communicate to you their strong opinion that the speed limits on tram- 
ways should not be more stringent than the limit for motor-cars, and especially 
for motor-omnibuses on the same road. 

They desire me respectfully to point out that under Sec. 9 of the Motor-Car 
Act, 1908, the limit for motor-oars is 90 miles an hour, unless (a) on the 

tition of the local authority, (b) by the order of the Local Government 

ara, a lower limit is enforced, and this limit can never be less than 10 miles 
an hour, 

This enactment is a recognition by the Legislature of the obvious scientific 
fact that a higher speed is now practicable for road traffic, with due regard 
to the public safety, than was heretofore supposed to be desirable, and it 
affords а good reason for revising all previous bye-laws fixing the limit of speed 
on tramways. 

The tramway owners are now, in many cases and at vast expense, furnishing 
а wider road and smoother track for the use of competitive motor-omnibuses, 
which are not subject to the same limitations of speed. There is no scientifio 
reason why, except perhaps on very sharp gradients, tramcars should not 
safely be allowed to run as fast as motors. There are, indeed, many practical 
reasons to the contrary. The tramway owners are always ern and 
always responsible in case of accidents; they only run on a defined track, and 
that, generally, at а good distance from the footway. The danger of the roads 
is much increased by the practical necessity for motor-cars to swerve aside in 
order to pass tramcars creeping along within the legal limits. 

My Council respectfully suggest that the Board of Trade should notify that, 
as a general rule, they will adopt the limit of 20 miles prescribed by the Legis- 
lature in the case of motor-oars, and that they pro » subject to any excep- 
tions that may be necessary in special cases, to modify their regulations in th 
sense. This would leave unaffected any bye-law of local authorities pre- 
scribing less speed, but, when sanctioning fresh bye-laws, the Board of Trade 
would, it is assumed, have regard to the same considerations. 

The Board of Trade are, of course, aware that, in the case of tramways, as 
in the case of motor-cars, the fact that the car is running within the legal limit 
is no answer to & claim in case of accident. The tramway owners would 
still have every reason for restraining their drivers from r or oare- 


Jessness. 


My Council believe that this matter urgently demands the attention of the 
Board of Trade, in the interests both of the travelling public and of the privat 
or municipal capital embarked in tramways. 


December 2nd, 1904. 


Birmingham Electric Club.—The first meeting of the 
members of the Birmingham and District Electric Club took place 
on 10th inst., at the Colonnade Hotel, Mr. J. J. Inniss presiding. 
In his presidential address Mr. Inniss pointed to the great possi- 
bilities of the club, and said it was essential that the standard 
of the aspirations of the members should be raised as high as pos- 
sible, having regard to the advance, educationally, which has taken 

during recent yearsin Birmingham. Ав the club membership 
included all departments of the electrical profession, he hoped that 
the papers to be read at the meetings would be as practicable as 
possible. Like other professions, that of the electrical engineer 
was somewhat crowded in some of its departments, but there were 
satisfactory openings for good men, such as designers of machines. 
In this connection he stated that he knew of more than one elec- 
trical firm which had to go abroad for its chief designers. There 
were also great possibilities in other directions. 


Electricity in Mines.—At & meeting of the Executive 
Council of the Mining Association of Great Britain, held at the 
Westminster Palace Hotel last week, a report from the Advisory 
Representative Committee appointed to deal with this matter was 
presented, setting out that suggested rales for the installation 
and use of electricity in mines had been amended and considerably 
reduced in number, and that the Committee had reason to believe 
that they would be accepted in their amended and condensed form, 
or something very nearly approaching it. The amendments made 
were set out in detail in the report, which was adopted, and the 
draft suggested rules approved in the form suggested by the Com- 
mittee. It was further decided that if they could be finally d 
to on the lines suggested, the law clerk should forward copies to 
the members of the Association in the various districts, with a 
roenan Taon from the Executive Council that they be accepted 
in that form. | 


The Yarmouth Rails.—Mr. G. S. Pawle writes to the 
Pall Mall Gazette on the question of the Yarmouth rail contract, and 
replies as a '' serious free importer" to the letter of another corre- 
spondent who denounced the Town Council, forsaving £450 for the 
ratepayers by ting & tender of 900 tons of steel rails from 
Belgium, for electric trams. He says:— 

"In the first place, steel rails are raw material for a tramway 
system. The Yarmouth working man requires tho best and cheapest 
system of locomotion. The Yarmouth ratepayer hopes that the 
municipal trams will pay the interest on the money expended on 
them, and does not feel justified in being handicapped to the extent 
of at least £18 per annum in perpetuity, being interest on £450 at 
4 per cent. во that the work may be given to people in the Midlands 
at his expense. Your correspondent says a 10 per cent. duty on 


ERNEST BENEDICT, Secretary. 
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these rails from um would have put the tenders on a par. 
Wouldit? Had the British ironmaster been protected by such a 
duty, is it reasonable to suppose his lowest tender would have been 
only 10 р cent. above Belgium? Of course, it could not be. Pro- 
tection, if adopted at all, must be protection all round, involving а 
general rise in prices and a general increase in In that case, 
the Belgian tender at £4 15s., plus 9s. 6d. duty, would still be equal 
to our home producer's price of £5 4s. 6d. per ton, whereas the home 
producer under protection would naturally require a higher price 
for his output. It will, therefore, be seen that the Belgian tender 
would have to be accepted all the same, the only difference being 
that Yarmouth ratepayers would have to pay £450 more for their 
rails, which sum the British Government would receive less the cost 
of collection. In that event, the Yarmouth ratepayers and the 
Midland Counties’ working men would both have a serious cause of 
complaint. The home producer would very naturally demand such 
a duty as would keep Belgian steel effectually out of our home 
market. If Mr. Crickmay believes in the ‘hereditary rights of 
local occupation,’ it is only necessary for the Government to insist 
that any corporation or individual requiring steel rails should be 
made to accept only British steel made by British labour in Great 
Britan. I fear a good deal of the pig-iron required in the process 
of making steel rails comes from abroad, во in any case it seems 
very difficult, let alone very expensive, trying to keep out the 
foreigner. If any British Government decides to raise revenue by 
imposing import duties, this is another question altogether. А free 
importer would say it was a grossly extravagant way of doing it!” 


London County Council.— At the meeting on Tuesday, 
the Finance Committee reminded the Council of the sanction given 
to the borrowing by the Marylebone Borough Council of £433,800 
for electric lighting purposes, and stated that the Borough Council 
had asked for an amendment of the sanction so as to provide that 
the first instalment of principal might be repaid at the expiration 
of three years from the date of borrowing. Оп the recommendation 
of the Committee, the Council resolved to accede to the request, in 
во far as the sum of £340,405 was concerned, which was repay- 
able in 42 years. It was also decided to advance £100,000 of that 
sum to the Borough Council, one half at once, and the other half at 
a time convenient to the County Council. Other electric lighting 
loans which were approved, were £7,515 to the St. Pancras Council, 
and £1,255 to the Shoreditch Council. 

The Highways Committee reported that Mr. J. A. Baker, at the 
request of the Council, had visited New York to attend the opening 
of the rapid-transit subways in that city in response to the invita- 
tion forwarded by the Board of Rapid Transit Railroad Commis- 
sioners The actual inauguration was delayed and Mr. Baker was 
unable to remain, but he was afforded facilities for examining in 
detail all parts of the work. A report had been prepared on the 
subject, and on the recommendation of the Committee, it was 
decided to place copies on sale at 1s. 6d. each. 

The decision which was arrived at in May of last year to adopt 
the overhead trolley sy stem for the tramways along Archway Road to 
the county boundary was referred to by the Highways Committee, who 
stated that the lines would form part of a through route to Finchley 
and Whetstone. The Committee was in communication with the 
Middlesex County Council with a view to a temporary arrangement 
being made for working the lines in connection with the Middlesex 
light railways, pending the reconstruction of the portion of the 
Council's northern tramways, with which the Archway Road lines 
would ultimately be connected. It was hoped to submit a report on 
the question soon after the Ohristmas vacation. In the meantime, 
it was decided to forward the necessary plans to the Board of 
Trade and the Islington Borough Council, the latter of which was 
prepared, subject to contain conditions, to give consent to the use 
of the overhead system. 


Benevolent Fund for the Electrical Industry.—The 
following letter comes to hand as we go to press :— 

“Whilst fully sympathising with the efforts of Mr. Justus Eck 
and his friends to promote a benevolent fund for the benefit of 
necessitous members of the electrical industry, may I be permitted 


to point out that there is already in existence a benevolent fund in 


connection with the Institution of Electrical Engineers for the pur- 
pose of assisting members, or the families of members, in temporary 
or permanent need. М 
"Efforts ате now being made to improve the position of this 
fund, and I shall be pleased to forward the rules to any member 
who may desire to have a copy.— Yours faithfully, 
“9. О. Lroyp, 


“ Hon. Secretary to the Benevolent Fund of the I. E. E." 


We mentioned the existence of this fund in our reference to Mr. 
Eck's letter last week, and pointed out that its scope was limited to 
members of the Institution. 


Tramways and Light Railways Association.—The 
official circular for December contains the discussion which fol- 
lowed Mr. A. N. COonnett's "Notes on Permanent Way,” also Mr. 
Stephen Bellon's paper on Running Powers.” The circular also con- 
tains a copy of the model description of overbead electrical equipment 


as drawn up by the Board of Trade. On Friday last, 16th inst., the 


members visited the power houses of the Great Northern and City, 
and City and South London Railways; and on Friday, January 
13th, 1905, Mr. Henry M. Sayers will deliver a lecture on Over- 
head Equipment" in the lecture room of the Society of Arts at 
8 p.m. 4 visit, in January, to the works of the Central] London 
Railway has also been arranged. 


Papers and Lectures.—The Dublin Section of the 
Institution of Electrical Engineers at their December meeting con- 
sidered а paper entitled A Description of Electric Light and 
Power Schemes in New York, with Special Reference to the Water- 
side Station of the New York Edison Co.,” by Mr. Р.В. Sheardown. 
It was decided to adjourn the discussion until the next meeting of 
the Section on January 12th. І 

A paper was given at the Bradford Technical College last week, 
by Mr. Edwin Kenyon, on “The Trausmission of Power by Ropes.” 
A lecture entitled Notes on Electric Tramways” was delivered 
at a meeting of the Dundee Society of Experimental Engineers by 
Mr. James В. Shepherd, of the Dundee tramway department, last 


Mr. James Dalrymple, the new manager of the Glasgow Corpors- 
tion Tramways, lectured on Friday evening, December 16th, on the 
city car system. 


Peter Pilkington, Ltd.—Mr. Arthur Whittaker, of 3, 
York Street, Manchester, has been appointed receiver and manager 
of the assets and undertaking of Peter Pilkington, Ltd., of Dowry 
Ironworke, Bamber Bridge, near Preston. The business will be 
continued as bitherto. A meeting of creditors will be duly con- 
vened. Orders given out should bear Mr. Whittaker's signature. 


A "Simplex" Clock,—The Simplex Steel. and Conduit 
Co., Ltd., of Westinghouse Buildings, Strand, pasa the compliments 
of the season in a singularly attractive and useful way. А large- 
figured timepiece in a leather case is the form it takes; and as it is 


‚ particularly strong and robust in build it will probably check off the 


time for many a year to come. May the enterprise and success of 
the Simplex Co. equally long continue. 


€—€——— P— 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and ratlway officials, to keep readers of the 
EnzoTRICAL Review posted as to their movements. } | 


Central Station Engineers.—The Leigh (Lancs.) T.C. 
has, by 16 votes to 6, rejected a proposal that the sslary of the new 
electrical engineer should be £200 a year instead of £250. The 
late engineer (Mr. D. M. Kinghorn) was paid £180 per annuw. 

The Gas and Electricity Committee of Stafford T.C. has recom- 
mended tbe Corporation to increase the salary of the electrical 
engineer, Mr. R. E. Mrans, from £150 to £175 per annum. | 

The officials and workmen of the Farnworth U.D.C.'s electricity 
and tramways departments have presented a smoker's cabinet and 
a slide rule to Mr. J. D. Ремвев, chief engineer, on his departure 
for Dartford, Kent, to become chief engineer of the electricity 
works there. 

Mr. С. A. Сотк, recently sent in bis resignation of the position 
of electrical engineer to the Hanley Corporation, but the Committee 
is anxious that he should remain. He however, asked it 
to withdraw its recomméndation to the Corporation to that effect. 

Mr. E. ZOLLER, of the Oroydon electricity works, has been 
appointed shift engineer at Fulbam. 

Owing to the action of the Electricity Committee of Elland 
U. D.C. in appointing a jointer as assistant engineer, Mr. HERON, 
electtical engineer, has resigned, as he refuses to accept the risk 
and responsibility, not to say the impossibility of working the 
station under the conditions the Committee wish to impose upon 
me.” The Committee's object is economy. 

Radcliffe U. D. C. has appointed Mr. Hemny WILEINSON ав switch- 
board attendant at the electricity works. 

Mr. H. R. Мия, charge engineer at the Beckenbam supply 
station, was presented with a handsome marble clock by thei en- 
gineer and staff of the works on the occasion of his marriage with 
Miss E. Barnett, of Forest Hill, on December 21st. 


Tramway Officials.—A long discussion took place at the 
T.C. meeting in regard to the fixing of the salary of Mr. DALRYMPLE, 
the new manager of the Glasgow tramways. Mr. Dallas moved that 


the ealary be £850, rising by £50 until it reached £1,000. He main-. 


tained that if they had advertised the post at £850, they would 
have had an unlimited number of suitable applicant& There were 
only five municipalities in Britain which paid a larger salary than 
that suggested now. The convener of the Tramways Oommittee, in 
moving that the salary be £1,000, held that that sum was not too 
much to pay to the manager of the Glasgow tramways, which were 
the biggest and most successfully managed system in Great Britain. 
The manager of the London system, which was about three-quarters 
of the extent of Glasgow tramways, got £1,500. In Liverpool, which 
was two-thirds the size, the salary was £1,200, to rise to £1,500 in 
January, 1905. In Birmingham, where the system was one-third of 
the size of that of Glaegow, the salary was £1,500, and in Leeds it was 
£1,000. These figures should convince them that £850 was abk - 
lutely the lowest salary paid to any general manager in charge of 
such a system. After discussion, the salary was fixed at £1,000 by 
31 votes to 29. 

Mr. Н. H. Hzaysznp, late of Messrs. R. W. Blackwell & Co., bas 
been appointed outside equipment assistant under the Hull Cor- 
poration tramways department. 
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T. Lewis, late permanent-way inspector at Leicester, has 
ca appointed permanent-way inepector at Belfast. Any further 
appointments to the salaried staff at Belfast will be brought before 
the committee after January 1st. 


General.— Mr. S. WooprriELD has resigned his position 
with the British Thomson-Houston Co, Ltd., in order to join the 
staff of Messrs. J. G. White & Co. 

Мв. Vincent B. ALLPREsS, M.I.C.E., notifies that the partner- 
ship between himself and Mr. W. H. Massey has been dissolved by 
mutual consent. Mr. Allpress will continue to practise at 25, 
Queen Anne's Gate, Westminster, S. W., as a consulting electrical 
апа mechanical engineer. 

Lord KErviN has accepted the nomination for the presidency of 
the Faraday Society, in succession to Sie J. W. Swan, F. R. S. 


NEW COMPANIES REGISTERED. 


Automatic Electric Co., Ltd. (82,897)— This company was 
registered on December 16th, with a capital of £1,000 in £1 shares, to carry on 
the business of suppliers of light, heat and power, carriers of passengers and 
goods, manufacturers of telephones, telegraphs, phonographs, dynamos, 
accumulators, lamps, and all apparatus used in connection with the generation, 

accumulation, distribution, supply and employment of electricity, 4c. The 
first subscribers (each with one share) are: - D. L. Chalmers, Vron House, Vron 
near Llangollen, chartered accountant; C. G. T. Driffield, Woodcroft, Prescot, 
near Liverpool, secretary; C. E. Rockley, 15, Brompton Avenue, Egremont, 
Cheshire, secretary; J. B. Leatherbarrow, Windsor Hotel, Benson Street, 
Liverpool, engineer; J. Lamb, 6, Alfred Road, Birkenhead, articled clerk; 
H. H. Woodward, 6, Valley Road, Anfield, Liverpool, book-keeper; and D. Hogg, 
87, Aberdeen Street, Liverpool, clerk. No initial public issue. D. L. Chalmers 
is the first managing director; remuneration as fixed by the board, Registered 
office, 12, St. John's Lane, Liverpool. 


ELECTRIC TRAMWAY ACCOUNTS. 


Tue following tabulated results relate to the 


West Ham West Ham tramway system, in which the elec- 


Municipal trical sections are municipally worked, and the 
Tramways. horse-car sections are operated by the North 


Metropolitan Tramways Co., prior to reconstruc- 
tion. It will be seen that a high average revenue per car-mile is 
earned, and that working expenses represent a good average figure, 
the consumption of energy and its first cost being exceedingly 
moderate. 

Judging by the respective revenues per ronte-mile for the elec- 
trical section only, and for the combined sections (the latter giving 
17 per cent. less), we should imagine that the installation of the 
more profitable and popular system throughout will not long be 
delayed. On the half-year’s working a balance, after meeting 
finencial charges, of £6,6&6 remained, from which the reserve fund 
benefited to the extent of £2,636, the remainder being voted in 
relief of the rates. The tramways manager is Mr. Н. E. Blain. 

GENERAL STATEMENT FOR HALF-YEAR ENDED SEPTEMBER 


30TH, 1904. 
Electrical Section— e 
Length of route sai 8 miles 60 chains 
Total length of track ves 


. 15 miles 5 chains 
Number of cars in use ind average) 29 


Car-miles run.. 561,832 
Passengers carried ... es 7,632,604 
Capital expenditare to date £196,538 
Traffic receipts " £27,260 
Total receipts... £27,748 
Working expences £16,588 
Gross profit ... £11,160 
Electric and Horse Tramways, 19-mile route — 
Total receipts... £30,748 
Working expenses (approximately) £17,350 
Gross profit £13,398 
Electrical Section— : 
Income per car-mile jud wale m 11 85d. 
Working expenses per car- mile ves 7 08d. 
Cost of energy per car-mile... dus sis 1:42d. 
Average fare charged per mile  ... m 56d. 
Average fare per passenger... ssi ds 54. 
Revenue per mile of route ... ids ies £3,083 
Expenditure per mile of route ы £1,843 
Electrical and Horse Tramways— 
Revenue per mile of route ... sis ves £2,562 
Expenditure per mile of route  ... = £1,446 
Electrical Section— 
Total units used vie iis 498,608 
Units used per car- mile iis is 89 
Percentage of working expenses to receipts 60 


PRoFit STATEMENT. 


Interest on loans  ... s sux des ee £4,549 
Sinking fund... ete eee 006 ees eee 2,163 


Reserve fond... ese si s ses ju 2.686 
To borough rate € e sai a 4,000 
£13,398 


CITY NOTES. 


India-Rubber, Gutta-Percha and Telegraph 
Works Co. 


Maion LgzosíABD Darwin presided at the meeting held at the 
offices, 106, Cannon Street, K. O., on Tuesday last. In moving the 
adoption of the report, which appeared in our issue of December 16th, 
Major Darwin said that he was presiding because their chairman 
was at present in Japan. Mr. J. Y. Buchanan, one of the extra- 
ordinary directors, had been transferred to the ordinary board. In 
dealing with the accounts, he regretted having to move the 
sanctioning of a dividend which, thongh a fair one as dividends go, 
was about one-half of the amount that this company had been 
accustomed to distribute among its shareholders during the last 26 
years, and balf of the average of the rate divided annually since 
1868. The board debated as to whether they should pay the usual 
10 per cent., in spite of the small available balance shown in the 
profit and loss account, but although fully realising the inconveni- 
ence to the shareholders, tbey decided that it would be in the best 
interest of the company not to do во. Several reasons induced them to 
adopt this resolution, and so far as hecould without disclosing trade 
secrets, he would endeavour to show that the decision was a prudent 
one. The present price of raw material was very high; raw india - 
rubber, amongst others, had reached quite a phenomenal price, some 
30 per cent. higher than the higbest it had ever reached before, and 
twice the price at which it had been sold at а fairly recent date. In 
a market of this nature, and in its present state, it was quite 
impossible to predict the future, but if this high price should con- 
tinue and show some steadiness, they would doubtless be permitted 
by their competitors to charge higher prices for their productions. 
The trade had, some 10 days ago, agreed to advance selling prices. 
This advance would not, however, suffice if the price of the raw 
material should not show а considerable lowering in the current 
year. The development of a new line of business was progressing, 
and the inevitable expenses connected with such development, 
though diminishing, were still very heavy, and had made serious 
inroads into such reserves as were applicable to this purpose, and also 
on the year's revenue. Moreover, increased vigilance and great 
prudence were necessary on the boards, partly on account of the ever- 
increasing, though only too often epbemeral, competition to which 
the company’s productions weresubjected. If one looked round for 
the competitors of 30 years ago, few were to be found. The com- 
petitors of 20 years аро were naturally more, but the number who 
had gone under in the struggle was difficult to enumerate. The 
local taxation was another point which industrial undertakings 
should always have in view, and reference should be made to it on 
every occasion, in the hope that frequent repetition might lead at 
least to the curbing of an extravagance which was undermining the 
manufacturing interests of the country. Во far as the question 
affected this company, they hoped they had reached the limit in West 
Ham, where the Silvertown works were situated. The rating there 
had reached 10s. 2d. in the £. As a rate of about that amount 
had been charged for some years, one could form some idea 
of its effect, and by the nearest estimate they could make, they 
believed that the establishment of their works in the district 
brought & contribution of no less than between £45,000 and £50,000 
per annum to the Corporation, or, in other words, an amount about 
equal to the average earnings distributed among the sbareholders. 
If that reasoning was correct, it would appear that the shareholders 
of an industrial undertaking sach as theirs, contributed 50 per cent. 
of what should be their earnings, to local taxation. If the district 
in which their works were situated, were rated as many Midland 
districts were at 5s. in the £, the dividend would have been at the 
rate of 15 per cent., instead of the 10 per cent. which they had been 
receiving. The statement as to rating did not, of course, apply 
parlicularly бо the result shown in the accounts for this year, but it 
was an illustration of the difficulties under which they traded. 

Through an average of years, their net profit had not greatly 
increased, but the amount of business they had been obliged to do 
in order to maintain this position, had had to be increased at least 
fourfold. They could not allow themselves to think they could 
always pick out the good things and leave the bad, they could only 
hope to keep a good average, and this the board believed had been 
the case for шару years. In the question of extravagance against 
prudence, the board would certainly counsel the latter, but they 
believed that their actions proved that experiments must be made, 
and new things tried, on occasions at a loss, and at considerable risk, 
but that in this they must not go beyond their means. They were 
developing а new business which might prove profitable, but on the 
other hand, might involve loss; this development wae within their 
means, and the board hoped for success, orthey would not undertake 
it. Inthe meantime, however, the board was of opinion that under 
the present circumstances it was unwise to ask the shareholders to 
sanction the pay ment of a larger dividend than 5 per cent. for the year. 

He then formally moved :—''That the report and accounts fer the 
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year ended September 30th last be received and adopted,” with a 
distribution of a dividend of 5a. per share. 

Mr. Henpprson seconded the motion, and in doing so wished to 
emphasise what the chairman had eaid on the subject of the 
reduced dividend. He believed that the board were absolutely 
unanimous, and did not see their way to pay anything more than 
they had recommended. They hoped strongly that the business of 
the company would enable them to pay the ordinary dividend next 
year; but it was only a hope, and no one could prophesy what was 
going to happen. 

Mr. Henry CARUS-WILSON said that he had sent out a circular to 
shareholders, not drawn up in hostility to the directors, but to 
obtain an opinion on the desirability of the equalisation of divi- 
dends. He read from a number of the letters received in response 
to the circular, showing that the fall in the dividend was a severe 
hardship to many shareholders. By the articles of association the 
reserve fund bad been built up for equalisation purposes. The divi- 
dend had been maintained at 10 per cent. in previous years when the 
profits had not been sufficient to pay it, the directors having drawn 
ороп the floating balance of undivided profits in order to equalise 
it. As a consequence of this the company had attained a high 
reputation as a steady dividend-paying concern. The shareholders 
felt that they bad a claim upon the directors to equalise the divi- 
dend for bad years. The reduced dividend meant a heavy fall in 
the value of the shares, and if this policy were persisted in it might 
lead to permanent reduction in that value. The course of the 
directors was not justifiable unless there was absolute necessity for 
it, and the onus of proof lay withthe directors. Was it not possible 
to pay the usual dividend by drawing upon the large floating 
balance ? 

Another shareholder asked whether it would be possible to give 
them some indication of the nature of the new business. If it was 


against the policy of the company, or the good of the company, he 


would not press the question. 

Mr. Bryans thought it was a great mistake to reduce the dividend 
on the facte before them. The average profits for the last five 
years, omitting this one, had been overi£55,000, and this year they 
had a most extraordinary reduction to only £11,343. Indeed, that 
profit would have actually been a loss if the same amount had been 
written off for depreciation, as was written off last year. They 
ought to have some explanation of thet. It might be that last year 
they had written off more than was necessary, or else that this year 
they had not written off enough. iThey had £65,970 to dispose of, 
and the bcard proposed that they should only dispose of £12,5001 
Was the company doing badly, or was it doing well? If £37,500 
were paid to the shareholders, there would still be £28,000 odd to 
carry over. Surely that was enoogh, seeing that they had £450,000 
in the reserve fund as well. The position gave one the unpleasant 
feeling that there was something bebind that they did not know. 
Why had the £100,000 debentures been issued during the year? 

Mr. RzED asked whether the reserve fund was available, or was 
it wholly or principally employed in the business. He imagined 
that the directors found themselves put into a tight place by the 
very fact that they had not that money available to put their hands 
ороп. 

The CHAIBMAN, in reply, said that when the directors decided to 
pay a5 per cent. dividend, they knew that they were inflicting a 
considerable hardship upon shareholders; but stareholders’ dis- 
content was not greater than that of the directors. Everybody 
who knew anything about commercial affairs would agree tbat the 
rate of interest bad been falling during recent yesre. Almost 
all companies had found that either their interest had 
fallen, or elee their capital value had risen. 
had been very much impressed with the request to pay a uniform 
rate of interest. On the whole, they had been fairly successful, but 
if a uniform rate.of interest was to be maintained, it could only be 
done by an increase in the value of the concern. The value of a 
concern could only be increased by putting more mcney into it, 
and the money that they bad put into it had been taken out of the 
profits of the company in past years. They had paid a lower divi- 
dend for the past year, and the money that they might have paid 
away in dividends had been placed in their own buildings in solid 
assets. А reserve fund, which took the form of buildings and other 
capital expenditure at the works, had been in the past an absolute 
necessity if they were to pay а uniform rate of interest. If they 
bad had that £450,000 in extra shares instead of reserve, the divi- 
dend would be about one-half what they were at present. The 
shareholders were not in such a good position as the directors to 
judge what was really for the interests of the company. No one 
would bave been better pleased than the directors to increase the 
dividend. Bat they felt that it was their bounden duty 
to stick to tke decision announced in the report. Paying a 
dividend out of reserve was a perfectly legitimate thing to do 
in an ordinary way, but what they had to consider was, was it a 
wise thing to do under the present circumstances? As their reserve 
was іп the main represented by machinery, bnildings, and other 


assets which they could not sell, they might have bad to borrow . 


money to pay a dividend out of reserve. They had to consider 
whether they ought to at present run the risk of having to raise 
more funds. In regard to the rise of raw material, it had never 
been so great before, and only those who had actual dealings with a 
manufacturing company were aware of its extent; thecost of raw 
material to the company this year, compared to last, was about £80,000 
to £90,000 more. There was no standing still in the fierce commercial 
struggle. They might have adopted a policy of standing still, and then 
they could conceivably have paid а 10 per cent. dividend, but if they 
had adopted that policy, they would have certainly been drifting into 
the poaition of a second-class company and the permanent payment 
of lower dividends. He saw no permanent reason to expect a 
change which would make them pay less dividends in the future. 


The directors 


It was with very deep and sincere regret, and with the most 
respectful consideration of every word that had been attered at the 
meeting, that they felt that they must adhere, in the shareholders’ 
interests, to their advice that only 5 per cent. should be sanctioned. 
Those who invested in manufacturing companies, of course, took 
manufacturing risks. 

The resolution to adopt the report and pay the dividend recom- 
mended was carried лет. con. j 


British Thomson-Houston Co. 


For some reason or other not mentioned in the statement of the board, 
the report of this company for the 12 months ended March 30th, 
1904, has only just appeared, and the annual meeting was held 
last week—that ie, between eight and nine months after the com- 
pletion of the year. In 1903 the meeting to consider the 
March report was held towards the end of July, which isa more 
reasonable date. The number of shareholders in the company is 
not large, but, none the less, our readers would be justified in 
wondering what the cause of the delay is. So far as the year's 
operations are concerned, there is a gross profit of £182,570 shown; 
but when general charges, technical and patent department expenses, 
eales, branch offices and store-room expenses, discounte allowed, 
interest on loans and debentures are provided for, there remains & 
net profit of £55,713. This is dealt with in the following 


manner :— 
'To depreciation ae e T bs T Es 419,756 
То amount written off goodwill, patents and licences 4,054 
То amount written off suspense account T T 20,000 
Balance carried to balance-sheet., ex es 828 © 11,908 
£55,713 


The balance of £11,903 is added to £4,471, the amount brought 
forward from March, 1903, making £16,374 available. Ofthis sum, 
£13,552 is devoted to the payment of dividend on the preference 
shares to February 5th, 1904, thus leaving £2,822 at the credit of 
profit and loss account. 

The paid-up capital is £400,000 in ordinary, and £400,000 in 4 per 
cent. preference shares with £212,795—44 per cent. debenture 
stock, and loans to the tune of £205,512. The General Electric 
Co., of New York, appears on the liabilities side of the balance-sheet 
for £307,666. 

The cost of the Rugby factory, land, &c., appears as £420,683, © 
apparatus, &c., finished and in process of manufacture, £266,223 ; 
shares and debentures are held ín lightirg and traction companies, 
amounting to £461,803; goodwill, patente, and licences stand at 
£76,924. The sundry debtors, retention moneys and other out- 
standing accounts are £440,296, and the sundry creditors and re- 
tentiona, &c., £219,584. There is £87,580 in cash at the bank and on 
loan at short notice. 

At the annual meeting held at 83, Cannon Street, E. O., on 
December 15th, Mr. W. A. McArthur, M.P., who presided, moved 
the adoption of tbe fcllowing report :— 


Works at Rughy.—The additions to the factory and office buildings, which, 
in the last annual report, were stated to be under construction, have been 
completed. 


The number of hands employed, excluding the office staff, amounted at March 
Blst to 1,704, and has since increased. І 

North-Eastern Nailicay.—--The electrification of certain of the local lines of this 
railway in the Newcastle district has been completed, and they have been for 
some time in satisfactory operation. 
| Dhe Underground Electric Railways Со. of London, Ltd. During the period 
under review the company secured the contracts for the electric equipment 
of the trains of this company, the system of control being the multiple 
unit system, similar to that furnished to the Central London Railway, the 
Great Northern and City Railway, and the North-Eastern Railway, with satis- 
factory results. i 

Curtis Turbine. —The manufacture of Curtis steam turbines has progressed 
satisfactorily. Those in operation are giving excellent results, and have excited 
much favourable comment. 

Shares and Debentures in Lighting and Traction Companiex,—The directors 
believe that the company has good value in the enterprises in which it has 


. investments. 


The directors have followed their usual practice in providing for depreciation of 
buildings and plant, patents and stock in band, besides making reserves sufficient 
in their opinion to cover risks in connection with bad debts, depreciation of shares 
held by the company, and for other contingencies. The profits, after deducting 
general and technical expenses, discounts and interest, amount to £55,718 Вв. 1d., 
which has been applied as shown in the balance-sheet and profit and loss 
account, leaving а balance of £2,821 16в. 2d. to be carried to the next year's 
accounts. As shown by the balunce-sheet, the excess costs of manufacture 
incidental to the establishment of the manufacturing business of the company 
to date amount to £63,326 158. 61. Of this amount £20,600 is now written off, 
and further amounts will be written off until finally disposed of. The board 
deeply regrets the loss by death of one of its members— Sir Thomas Thompson, 
Bart. It is not for the present contemplated io fill the vacancy thus created. 
The retiring directors are Messrs. E. A. Carolan, C. A. Coffin, О. H. Smith and 
S. Kocherthaler, who, being eligible, offer themselves for re-election. 

The CHAIBMAN said that the board had, as usual, adopted a fairly 
drastic method of valuation in their treatment ої the accounts, which 
gave, as they stood, a very fair representation of the actual value of 
the property. Their investments had been treated in the same way, 
and they had also, with the content and acquiescence of their prin- 
cipal shareholders, adopted the policy of making very large repay- 
ments. off the development charges which had been necessary in 
the business, and which were always necessary in any business that 
had assumed euch large proportions as that of the company. They 
had adopted that policy deliberately, because еу believed that it 
added to the safety and strength of the undertaking to get those 
charges repaid as quickly as possible. According to the Times 
report the chairman eaid that both the directora and the principal 
shareholders were agreed that the main object of the company 
should not be so much the distribution of profits as the placing of 
the concern at the earliest possible moment in а strong position by 
clearing off the development charges essential to the establishment 
of & large manufacturing business. That period of development 
had, happily, nearly passed. 

Mr. G. FRABELIN seconded the motion, which was adopted. 
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Dolter Electric Traction, Ltd. 


Mn. Н. N. Lussoox presided at the third ordinary general meeting 
of the company held at the offices, 3 and 4, Great Winchester 
Street, E.C., on Tuesday. He moved the adoption of the report to 
September 30th, 1804, in which it was stated that since their last 
report the sanction of Parliament had been obtained to the com- 
pany s application for powers to lay the Dolter system in Torquay. 

е directors had stated that the French Dolter Оо. had lately laid 
an experimental line in Dresden, and the line was showing most 
excellent results. 

The CHAIRMAN said that at the previous meetings they had been 
urable to report headway in the introduction of their system of 
electric traction, but they had now turned the corner, and they had 
powers to lay their system at Torquay, which was an ideal town in 
which to demonstrate the system. The balance-sheet contained an 
item of £1,647 for travelling, advertising, and exhibition expenres, 
salaries, &c. This might seem excessive, but it included £305 in 
respect of fees of their consulting engineers, and the cost of an exhi- 
bition at Poplar. The item of £550 for directors’ fees had not been 
paid but only credited, and would not be paid until the company 
earned profits. The expenses re Torquay Bill were £3,586. During 
the passage of the Bill unexpected opposition arose both from the 
carriage section of the inhabitants and from the Torquay Gas Oo. 
The latter tried to obtain the benefit of an electrolysis clause, but 
did not succeed. They bad hoped to secure the Bill for £2,000, but 
it was necessary to secure an exhibition of the system in this country 
at any cost. The directors were now engaged in negotiating the 
necessary financial arrangements. 

A question was asked as to whether the company intended work- 
ing the Bill themeelves, and raising the necessary capital. The 
chairman replied that when they put their scheme before the sbare- 
holders they would be better able to answer that question, 

Mr. Т. О. CaLLENDER seconded the adoption of the report, and it 
was agreed to. 


Ате Lamps, Ltd. 


Tun fourth ordinary general meeting of the shareholders of the 
above company was held on Wednesday at the offices, 62, Old 
Broad Street, Mr. О. Williamson Milne presiding. A representative 
of the ELECTRICAL REVIEW was informed that the proceedings were 

_ private. The third annual report which was before the meeting 
was for the year ended July 31st, 1904. The gross profit for the 
period under review was £5,112, as compared with £5,835 for the 
year to July 31st, 1903. After payment ої all expenses оѓ manage- 
ment, and after substantially depreciating machinery and plant, the 
surplus was £1,243, a considerable reduction on the net profit of 
last year, which amounted to £2,629. The report says:— 

Notwithstanding the depression which existed in a marked degree in the 
electrical trade during the period covered by the accounts, the turnover only 
suffered to the extent of 5 per cent., but the prices obtained have been very 
considerably reduced. This reduction in price was rendered necessary chiefly 
in order to meet the keen competition created by the British market being 
flooded with cheap American and Continental lamps. By reason of the new 
patent referred to in the last report and other improvements of more recent 
date, the directors hope to considerably increase the pronte in the current year, 
The construction of the lamp has been simplified and the cost of manufacture 
reduced. Numerous and important additions have been made to the liat of 
customers, and one of the satisfactory features has been the manner in which 
former customers, who know and appreciate the lamp, have continued their 
support, notwithstanding the inducements of cheaper lamps offered by other 
makers. In January the board appointed, as indicated above, an experienced 
representative to visit all the large towns in England and Ireland, for the pur- 
pose of making the lamp more widely known. Valuable new ground has been 
opened up as а result of his thorough canvass of provincial electrical engineers 
and contractors. The directors have allocated districts to agents, with head- 
quarters at Newcastle, Bristol, Cardiff, and Hull. 

The directors regret that the action raised in March, 1908, against this 
company by the Jandus Arc Lamp and Electric Light Co., Ltd., has not yet 
been finally disposed of. In November this company successfully applied for 
the restoration of the case to the List, and every effort will be made to get the 
action fought with the least delay. 'The directors have not charged the cost of 
this action against revenue; а proportion thereof is payable by the plaintiffs, 
under the terms imposed by the Court in November, 1908. 'The directors 
declared an interim dividend at the rate of 6 per cent. per annum for the first 
half of the year ended July 81st, 1904, and although there is a balance of £1,168 
at the credit of revenue and expenditure account, the directors do not recom- 
mend а further dividend. 


Provincial Tramways Co.—'The report for the year 
ended September 30th states tbat the net revenue received from 
the local companies bas been £24,095, against £23,353 last year. 
There has been set aside for depreciation £7,000, and the directors 
recommend a dividend on the ordinary sbares of Ss. per sbare, 
making 6s. per share for the year ended September 30th, 1904. 


British Electric Traction Co.—The directors have 
declared the usual interim dividend on the ordinary shares at the 


ге of 6 per cent. per annum for the half-year to September 30th 
t. 


Stock Exchange Notice.—The Committee has ordered 
the under-mentioned securities to be quoted in the Official List: 
Hadfield’s Steel Foundry, Ltd.— Further issue of 50,000 ordinary 
shares of £1 each, fully paid, Nos. 250,001 to 300,000. 


South Wales Electrical Power Distribution Co.— 
An extraordinary meeting of the company was recently held at the 
offices, Queen Street, Cardiff, when the chair was occupied by Mr. 
Robert Forrest. A resolution was passed authorising the directors 
to create £50,000 additional debenture stock, bearing interest at the 
rate of 5 per cent, per annum (being the third instalment of £50,000, 
part of the £250,000 which the company is empowered to borrow 
дие кено 26 of the said Act) and to issue the same as the 


STOOKS AND SHARES. 


Wednesday Evening, 
Manxauts in the Stock Exchange are now becoming infected with 
the Christmas spirit, and business has fallen off considerably. The 
volatile American Railroad section has grown tired of its frenzied 
finance; in Kaffirs there is very little doing; Home Rails continue 
neglected ; Industrials are passed by on one side. For all this, 
the Electrical sections have several points of interest, and the 
Telegraph market has lost little of its lately-developed strength. 
Manufacturing shares are better, and the slump in India-Rubbers 
has passed now that the worst is known. The price is 10s. better 
after its heavy drop. Electricity Supply sbares have not varied to 
any great extent, but some of the best are improving upon the 
approach of the dividends. · 

National Telephone Deferred continues to forge ahead, and marks 
another rise of 11 to 1011. Allusion to the coming dividend was 
made last week, and the market prophets seem to think a larger 
distribution is in prospect than that declared early this year. The 
talk of Government purchase has given plsce to other suggestions 
that the company may be permitted to remain a separate under 
taking, after all. The 6 per cent. Preferred stock is still 109, but 
the first Preference shares are slightly better, and the third Prefer- 
ence at 58 have risen Pz, although the 32 per cent. Debentare stock 
lost its 10s. advance, and is back to 984. Other telephone descrip- 
tions have not changed. . 

In the telegraph list, the improvement has grown more general. 
The Anglo-American and Eastern groups are, perhaps, mostly 
favoured. А fall of } in Anglo “A” to 12} is a market movement 
reflecting the gamble still going on in this counter. The Preferred 
hardened à to 1034. Direct United States shares failed to score, 
but the Direct Spanish Preference are 2, and the Ordinary 3, up at 
8 and 3j respectively. Eastern Telegraph Ordinary rose 2 on the 
dividend; Chinas have not changed. Amongst the falis a 
a drop of { in Great Northerns to 29 is the only noticeable 
alteration. A fresh rise of j in Globe Telegraph Ordinary and 
Preference follows upon the firmness of Telegraph stocks as a 
whole, and there has been an inquiry for Reuter’s, which raised the 
price } to 71, inflexible as it usually is. Of the dividend deductions 
from West India and Panama First Preference, and Western 
Telegraph shares, the amount upon the latter has been recovered, 
and as regards the former, the nominal fall of fl to 74 is repre- 
sented by the 7s. distributed. The price of Telegraph Constructions 
is widened, in the upward direction, to 38—40. The steep drop of 
India-Rubber, Gutta-Percha shares brought in a few cheap buyers 
after the meeting, with the result that the price rallied to 16 middle. 
On tbe other hand, Henley’s weakened 5s. to 103. Callender’s keep 
steady at 92 middle. 

Publication of the new agreement between the Metropolitan and 
the Great Central Railways, whereby the latter covenants to pay 
certain substantial rentals to the former, has not sufficed to help tbe 
price of Metropolitan Consolidated, which is down 4 to 97j, 
Districts being a like fraction lower at 40, the company’s over 
capitalisation having received a good deal of critical attention of 
late. But this may be conveniently forgotten when electrification 
provides an appropriate moment to put the price better. City and 
South London. lost $ at 46; last week's traffic showed a decline of 
£110. Central London Ordinary is a point easier at 91, but Great 
Northern and City Preferred hardened to 62, the miserable weather 
of this month being an excellent advertisement of the superiority 
the “Tube” possesses over the easily-disorganised traffic on the 
Great Northern and North London services, A scheme is said to 
be projected for the incorporation of а big company with an autbo- 
rised capital of five millions sterling in order to supply London and 
its suburbs with electric power. | 

This idea bas not prevented а hardening of values in the Elec 
tricity Supply division. Metropolitan Electrics are } better at 17, 
Charing Cross new Preferences „ at 5, Westminsters j at 13, and 
City Ordinary à at 11. But Bt. James's lost { at 14, nor did the 
rise in Westminster Ordinary save a fall of } in the Preference, 


which are 63. The two movements look as though somebody was 


changing Preference shares for Ordinary. The Debenture stocks 
are steady, almost without variation of any kind. Brush Preference 
came into renewed demand, showing 4 improvement at 1}, and with 
this it seems appropriate to couple a mention of 1 rise in British 
Electric Traction Preference. 

After the slight flutter produced by the Buenos Ayres strike, the 
Argentine Tramway shares bave settled down to steady 
again.  Anglo-Argentine О are +; better at 7j, the Pre. 
ference 5j, and City of Buenos Ayres 103. The Buenos Ayres and 
Belgrano quintet remains unchanged. London United Tramways 
Debenture was done at 105 on Tuesday, which ів rather better, and 
Calcutta Debenture was bonght at 109. Саре Electrics at 909 


Dublin United at 193, and Metropolitan Street Deferred at 7s 64, 
are also unaltered. 
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SHARE LIST OF ELEOTRICOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Present or | Dividends tor the last | „СПЕ, | „Серб, | Week ended 
Iafae. Share, three years. Deo. lath, Deo. dint, Dec, 2166, 
Е 1901, | 1908. 1908. Highest Lowest 
91,108 Karaos Telegraph, 8 % Debs. ee ee ee ee ee 100 oe eo >. 100 —108 100 —108 * ee 
25,000 WE rue aman АГ Nos. 1 to 95,000 5% oe ss 10 és T l — 1 1— 1 ке 
119, 7083 Do. 0 5 % Dens., ов. 1 to 1,960 Red, ee ee ее 100 ee ee ыы so or ee me z 
18,80, | Anglo-American Telegraph .. .. .. .. coc Stock | бїз. | 606 | Cis. 55 — 57 . = 
8,106,580 Do. do. do. 6% Prei. ee A s e ..| Stock | 6 96 617 6 96 103 — 104 108 — 104 ] 1024 
8,106,680 Do. do. 2 [EJ ee ee ee ee Stock 9s. 98. p» 19) 1 TEN 12 1 195 
44,000 Chili Nos. 1 to 44,000 ee e. ee ee ee ee 6 6 6 7 % 6 5 6 
18,8, 006 Do ees ees ее es ees ee ee ee $100 8 8 ee g^ - 0 Ee 953 943 
р 1,041,209 | le do, Sterling year 4 De Btock Red, ee oe Btock ee ee oe == = 
i 16,009 | Cubs 5 ins. е - Ws. „» ves. e]. A0 4% | G% | 5% 91 = 
6,000 Do. 10% Pref, . ee ee es ee ee ET 10 е в ee 1 — M 1 = 1 
17,981 | Direct 5 Telegraph, Ord.  .. Фен Tu ee Gen e 5 е8 - 8j 87. 
6,000 Ke 10 Cum. Pret. ee ee ее е 6 . is 1 8 1 те 8j 
80,000 Do. а&р 2. 5 5 Nj æ 10] —108 | 102 —104 E 
ED | Beet D e ба, шылыш „ | шаш |н 
- | Ha n д — me ee | imis | oce | ae |н 
800,686 usum Eroendon 4 an China Telegraph ee e э 
е Жм & Booth Айта Те i D red, 1900 | 100 3 101 —108 101 —108 is 
can Tele., 4% Mt. b., Nos, 1 to с ee — — 2% 
200.005 454 K Reg. bt, Debs. (Mauritius 8 р to 8,000 | 28 100 —102 100 —103 2 
| Globe elegreny and „ 6s „ s. | 10 6395 |28 16 7*| 54% 105— 1 104— 1 10% | 1 
do. 0 Pret oe ee ee se . 10 ee + — 14 14 — 1 1 1 
Great No: NES 10 |15% [19399 |15% | W $83— к 
54,700 { Halifax and Bermudas Cable, % Mort. Debs., within Но} 108 " 25. - 101 —1(8 101 —108 s 
to 1,900, Red. 
11,000 = » ex А ge А 26 109 10% | 10 — 4 444 — s 
* Monte Video Telephoné Co., Lid., Ord. P 2€ ae 5% А 1 95% 8% 8 3 = 
: ne, Stock + ee ee ee ry) е 100 b 2b 6 6 1 —10 1 —1 L 
1,906,607 | А Stoch we ee oe " ә & 100 ee éd 6 — 1004 101 — 102 1 1003 
' 16,000 do, 69 Сат, lss Prein... 10 6 6 6 18 — 14 , )8 — 15 
on-oum. 814. Prof., 1 to 950,000 .. e 
ac^ Do, до. Deb. : h „Stock ay - 99$ — 
680,598. Do. do. 4 % Deb. Stock Red. 100 4 4 4 10 104 1044 --1054 105 10 
117418 | Oriental Tel ani Kio Nos d te ТЫ, шу pea : i [6% | 6% | eix кыы 1 ia 
one Nos. , ? ee ә = = 
= 50,000» Do. [ox Pref, ee ee 1 ee ee ee 1à— 1 h- 12 ee 
100,000 Pacio and European Ta, 4 $ uar Debe., 1 $0 1,005 ce oo | 100 25 - T 98 —100 98 —100 25 " 
, 1,500 Reuter’s ee oe ee ee eq ee 8 6 % 5 % ee 62— 7i 7 т 7% ы ee 
8,008 ее ee ee ee eo ee ee Cert. ee ee ee. 119 —123 190 —148 ee e 
— United River Plate Telephone - s| 6 та | TH] -. р t4 s 
do. Gum, Pret, Nos. 10 40,800 ee 6 ee oe oe 54 " 
79,9091 do. Debs. . ee ee Stoch eo ee i. —107 —107 107} 
16,609 West Te Shares ° ee ee ° 10 ee 3 96 4 % 7 = 7 = 1 ee 
80,008 | West Coast of America, 1 to 30,000 and 58,001 to 58,009 e 23 ба dx €: = — 2% 
150,0004 | West Coast of sl; ree 55 guar, by Bras. Bub. Tel, | 100 ss ss и 98 —100 98 —100 9. 
907,988 тонов Төрү, » Nos, 1 to 207, m * | 10 1% 7% 1% 184— 14 184— 14 xd 1 
78,0003 D» 5 % Debs. Ind series, 1906 .. өө ee | 100 5% . M 08 —105 108 —105 ie | 
«09,000 Ж Do. 4 % Deb. Stock Red. .. oe ‘ae ee | 100 ee ee oe 1014 —108 1014— T ee 
88,821 West India and Panama Te b.. ee ee ee өө ее 10 ee өө ве = А 1— i ee ee 
86,568 йо, йо. 6 Cum. let Pref. ee е 10 ee ee oe 77— 8 78 — 7 74 eo 
4,009 D^, do. do. 6 Qum. 904 Pref. ° ° 10 ee өө ee 2. e 7 ee ee 
55.9097 Uo. 4o do 6 Debs., Nos. 1 to 1,800 100 oe еә ec 1 ет —1 ee ee 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


a 


,90,0000 British Aluminium 7 % Curs N өө oe ee oe ee eo 10 oe ° Tà— 8 72 — 8t . 
9 000 Do. a % A* 6 Cum. Pref. ee oe ee 10 ee oe е — 94 da e ее 
0001 Do. эш о Deb. sack Red, oe ee oe | Stock T ee - 96 — 100 96 - 100 : РИ 
„ 100,000 | British oe ое | Ю 9% | 8% “+ 101 — 10} 10 91. 
' 100,000 | Do. do ne Cum. Pret, 2s | 10 Ss 5 s 104 — 11 1054 — п 103 | .. 
600,0 Do. do. Perpetua) Debensare Stock ee ee Btock ee ee ee 117 —119 11 bee 19 118% 
100,000 Do. ос aM i Deb. пок ңә ee ee 9 1 5 idis в 95 — 97 96 — 97 
100,000 | Do. do 6 HE NE ае — d — of 
66,000 Do. 4 MG bm. Mort, Deb. Red... ee ee ee P su ee oe 102 —105 109 —106 
LE | Do. "o. 6 iam. Brel. „ое ө e | M | 6, nu | м 1 o T to м o^ 
ee 3 L] Ф ee te ee — M 
- 159,000 ‘fon 5% ca, 9 | 89% | 6% 1 6% if 1 11 1 i үз 
195,000 е 4 Ч do. Perp. Btock .. ee ee Btock oe oe ee 98 — 96 98 = es 
196,0003 do. Perp. Ind Deb. Stock .. e» | Btook T ee T 68 — 72 69 — 78 604 60} 
06,008 '. ee 9 e 06 ee 6 90 96 15 96 19396 10 10 ee ee 
40,000 85. do. 5 96 Oum. Pret. ee ee eo 6 oe ee ee — tà 5 — xd 5} А 
90,0001 Do, do. Mort. Deb, Stock Red. | Stock ee А 104 —106 104 — 106 
0,580,014 | Oentral London Railway, T „„ Steck 4 4 4 91 — 98 {0 — 93 93 91} 
194,098 Do. do. 4% Pret. Stock ee ee ee ee | Stock | 4 4 4 101 —108 101 —108 100 $a 
1,580,000 | Ohy and Booth "ee aros uc — е à 20 46 — 41 404 — 46 | T. 
86,000 | Orompton & Co., Nos. 1 to А oe 8 б ee 11 2 u- 2 is — 
100,0008 |{ — Pe e iep per юш dL s ß ао [жеш $4 — 99 n 
99. Bdison & Swan United Elec. Light, A“ shares, 48 1 во 99,961 b Ni Nil oe — Я às 
770 Dor TE 1 2 demi won| S | и | Nn | :: um 1 = H 2: кч 
844,0381 ро. 0 Бе b. Stock 100 es ee ee $8 — 88 q8 = 88 * ee 
100,000 Do. 125 t Б био Prove Orte. all pd. 100 ee ee 179 — 84 79 — 84 Ё 
* 81,800 Do. do. PET үл: oe eo 3 ee • ee 24— 24 — 22 у 
62,5003 Do. ned os Btook | ee es Btock °е өө —100 96 —100 88 ee 
20000 зве! с со. ай Ош. ee ee E 6 % b 96 ee 11 — э Num aa 10 А 
900,000 | Henley’s (W, Т.) Telegraph ON. dide ёз чы vus Б |9095, |2% | 15% 11 10? - 103 108 103 
900,000 Do.- до. . . ee ee oe ee 6 ee ee _ өө = 58 6$— 53 5,% e: 
. 45,900 do, ort. Deb. Stock ee ee Stock ee ee ee 110 —112 110 —119 eo в 
50,000 Indie Rubber, Gutte-Percha & Telegraph W А 10 110% [109% > 15 — 16 164— 163 16 15$ 
800,000] do. do. 4 96 1st Mort. Deb. 100 ee ee ee 99 —102 99 —109 . о ee 
87,600 {Liverpool ipn Railway, Ord TEMPLI 10 M95 | 14% ʻi m à + 843 M: B 
10,006 Do. do. „Erei, io paid Фә ее ee ee 10 ee ee ae 1 — 1 1 — 104 ee ee 
180 BT Deb. Bs, Hos. i to ji Rea. 1080 uo . 1955 [0% | i 146 108 ros E Ds 
U — — ee . 
d Waterloo & Ону Railway, ога. eo > өө өө 100 


8% | 31% | si% | 88 — 90 &8 — 90 


(Bank rate of discount B per cent. (April ain. 1904). 
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Present Bock Dividends for the Dlosir Closing Bast 
"os — Share. last three years "rr "Mist. | Deo. Art. 1904, 
000 Brompton & Kensingto bd in ht Sup., Ord., 1 to 90,000 .. 6 8 10 103— 11 103— 11 ve oe 
22600 Do. i a БЫ : uo Peet ee b = Pes D 101— 103 1 103 oe ee 
950,000 | Central Electric Supply 4 Guar. Deb. Btook .. .. .. [ 100 S ss T 104 —107 104 —107 T. y 
60,000 Gross and Berend Supply .. .. ce ee 6 |10% 10% 89% - Hi ring 8A & 
90,000 . do. e. d саш. Pref. oe 6 ee ee ee в 4 oe ae 
40,000 De: do. ү Undertaking ” Cum. Pret. oe : oe ce ee — i br T un 
500,000 Do. ‚ 49 Deb, Stock Rec.. | MO E 8 Am м —105, 10) —108 та 10% | .. 
won pa. ay d % Deb. mane а е e OPE ЕТ 109 —111 110 | 10 
10:009 City осал доот рле О Ота. 001—i in, S oe oe + 5 96 596 5% int H ist — ni 15A, 104 
«00,0001 ро — 6 4 Deb, Stock, Вопр, das, ва 115) all рма. X sae EK S: .. | 198 —121 199 —137 "us qe 
800,000 Do. 2nd Deb. Stock, сз Сеа. all paid . T 100 ee se kx 108 —106 108 —105 d T 
40,000 | Oounty of London Lighting, Ord. 140,600 .. 10 | oye |e% | 4% | 9— 9 — “ 
90,000 Do. 6 % Pref., 40,001—80 ee 10 ee ee ee 12 — 12 — E" oe 
400, 0002 Do. ee oe ee ee oe ee ee ee 107 —110 107 —110 es °з 
950,000 Do. do. do. 4% Deb апа Deb. Stock ee ee ee ee Btock oe ee ee 101 —108 101 —108 е * 
10.000 m hes smart]. us vx б» 6 196 7% 71% : a 94— d a Р 
mE. | озара ana кийимде mesi e 
120,000 oie прат d ES. oed re B e 8 eo ee ee 102 —104 102 —104 oe dd 
"1" pe.“ ^d ri PPM c n 6 | |: |: | УВЕ 27: 10 
.. „„ ЕЕ | ETE 
p Bu ee aT 1 
71,106 do. " Oum. Pret. 1—71,106, 49 paid ee 6 oe oe eo 11.— bY, cm " 578 ee 
800,000: . do. 1st Mort. Deb. Stock ee ee ee ee ee eo 11 —117 112 —117 Фе ee 
7090 N Hill Lig Mort. Deb. Stock Ned ee ee Sk 6 6% 6% {Аи » 11 — T Е ee 
000 | ^ do. 4% 18$ Mort. Deb. ao nare a | 100 | i. .. | 101 —108 101 —108 а as 
40,000 | Sb. James’ and Pall Mall Electric Ligh 6 144% | 144% 144% | 14 — 144 81— 14 1873 M 
20,000 Do. до; 19 Pret. 90,081 to зо 40,080 ee ee ee 83— 9 9 ee ee 
. 150,000 Do. do. eo ee oe ee 93 —101 99 —101 v. oe 
12,000 | Smithfield Markets Hleotris sey on ix . [| 4% | 9— 8 51 BÍ. 
60,000 ро ' 4% Deb. Block ee m ee ee oe 88 — 87 — 87 ee ee 
66,000 South Lo кч. ИК. эе oe 12% 8% 4&— ы, Ld — ү ee 
100,000 | South раната тевд Electric ро an and Power ae 85 ss 920 ss i— - T 
60,000 (Late Blackheath and Greenwic “ % Pref. m ‚> aia М 5% &— 1 — 1 ee 
100,000 Dist. E.L.Co.) а m зе дю oe - 107 —110 107 —110 


80,000 | Urben 80816 
до. 6 9 Саш. Рге we 85 
do. 44% 1st Mor ‘Deb. Stock: Red "^ as 
110,000 Wertminsir кик Bopp», С M КЕ me s 
' Cum. Pret. 
* 2 io Fonnders Shares. 


CHEMICALS, &o. MM Sor Des. METALS, Ko. (continwed), Price, Deo. or Ine, 
a Aci, Hydrochloric Se ж owt, 6j- 96 g Copper Sheet e ео „ рег ton т 
з 99 N tric eo ee ee ee per cwi, 99/- ee , [L1] е ә oe өө per ton E79 oe 
а „ Orxalic.. „ о рег оті, 89/- a » (Electrolytic) Bars .. ‘per ton 470 10 
а „ Bulphurio .. ва ee рег owt, 6/6 v» в " .. рег ton RET 
a Ammoniac, Bal .. .. . perowi. 49J- ae 6 n " per ton 481 
в uriase (огу) .. рег ton 488 10 bė 6 n " H.C, Wire per Ib. 
ы » е ee oe oe per ton 480 oe f Ebonite Rod oe ee ee per Ib. 
а Bi er.. а e. рег ton 46 5 P f Sheet ws . per Ib, 
в Bisul of Саг e»... per ton 815 5% n German Silver wire .. per lb. 1/6 
а 55 e оо „. per ton 418. is h Gutta-percha fine. .. per lb. 8/- 
а Benszole (90 ^) „ Ca Jes рес та | HA vs V oe оао оэ toe 
а » eo Cx) ee |j ee oe 
в sulphate eo oe - Par бш 98 22 é „ Pig (Cleveland warrants) per ton 48/5 
6 Nitrate s.» eo c per ton £95 et 6 » qo Recording to sive per ton From #11 
а „ White Sugar oo .. per ton 281 x» € ,, Scrap, heavy „э .. per ton 41/6 to 50j- 
а з АҺ ® i eon We e 4 Ws é „ Wire, galvanised No. 8 .. per ton 49 16 
a ylated Spiri . . oe per e eo 
a Naphtha, Bolvent (90% а 160° C). per gal, 5/6 ie о Leed, English Ingo  .. . per ton „#18 
а ‚ Bichromate „ рег Bà. $4 9 p » Sheet... .. рег ton A14 б 
а „. Caustic (16/00%).. . per ton £19 = m Manganin Wire No, 98 .. . per ib. 8j- 
в ә ee oo per сті, 940/- ee 9 Mercury ee ee eo ee per bot. 41 15 
a 8 of Magnesia .. per ton 44 10 i A Mica (in original cases) small... per Ib. "os 
a Bulpbur, Sublimed Flowers .. per ton £6 10 T p 4, " „ medium рег. | 2/6 to 4% 
a н Beco e». per п 85 10 vs 4 „ 1 » large .. per IB, 4/6 to 8/6 
a » L . ee рег ton £6 ʻi p Phosphor E per 1b. 1/0} to 1/8 
а Boda. Caustic (white 90%) „ рег ton 810 15 m Р n rolled bars & rods per lb. 10} to 1/8 
а „ Crystals E^ ee eo per ton 48 vi Р " &sheet per lb. 1/2 
= „ Bichromate, casks.. .. per lb, ңа. oe o Platinum Brune e. Per ox. 81/6 
1 Biliolum Bronse per Ib. 104. pre 
{ Выс Magnet non d gio боор pet ton 
METALS. &c. 6 „ „ in barg 418 to £40 
| Tin = perton | { £181 10 to 
b Aluminium In in ton lote .. per ton 2180 e$ Am, „ £182 10 
b " ton lots .. per ton 4168 ix Д i ee per ib. 16 
b Вай best, in ton io der ton 2166 an Wiro, Hoe, 14518 és ee per lb. 18 
b Варун" sm stel ingom per ton 843 to 2140 vis р p White ti-friction 
в oe полой 9 to 13") basis per lb, Jad. ‚ө White yeu brand .» per ton 449 to 465 
6 „ экме) par Ib. А as j| Yarns, 2/10sGrey Cotton, on ale per ib, 8d, 
e n drawn).. оо рег 1Ь, e eo і 99 Рах .. 0 ee per Ib. 
6 90 Wire, oe | [EJ ee per Ib. 7 е ee і " 8 . ев per Ib. U 
er per lb. 104. 2 і n» . Russian, .. per lb. Я 
(solid drawn) ee per Ib. 1034, 0 j Jute тоте ә рег ton * 
с Соррег Вага (best selected .. per ton £79 r Zine. Въ" (Vieille Montagne bnd.) per ton 899 76 m 
UN: supplied by Mesers.:—a G. Boor & Co.; b The British Aluminium Co., Du е Thos. Pon a Bons; Leid.; d EN EE & Sons, ; e Frederick 
& Co., pr TA О.Р. and Teleg. Works Co., Ltd.; у Jame: & Sh ward Till & Co.; & Lowe; j Walter H. Hindley and 
Co., Ltd.: k Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd.; ап P. Ormiston & Sons; o Schama, Matthey & Oo., Lal.; p The Phosphor Bronse Ob., Ltd. 
- ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 
Receipts for | No. Miles Week | Reoeipts for | No. Miles 
Locality. |- endi the week. ES Total to date. open. Locality. | ending | the week. EXE Total to date. open. 
£* £ £* * |. 4 £* 4 &* * 
Aberdeen. ee | Deo, 17 ^ — 99 41,687 | + 6,714 10) — 2 Dublin “ө ..| рес. 16 | 4404 | + 67 | — 12,222 — 2,987 | 47 |— 
Bath ee e . , 14 495 GUN 51 81,693 — 1 — = East Ham ee 9” 17 618 + 24 87 . 99.048 + 1,500 bx 
Birmingham К „ 17 | 5,488 | +478 | 61 | 274,008 | 4 15,109 — |=| Glasgow  ..  ..| „ 17 | 18,860 | +181 | 29 | 419,591 | 4-90,296 +8 
Blackburn .. „ 9! 9381+ 1/86 819 | + 8,884 — (S Halifax (9 weeks). ,, It 9.961 | +19 | 37 | 55,846 | + 4,010 + 8 
Blackpool „ 15 261 | + 637 888 | + 5,940 — '$| Huddersfield ool „ 11| 2,270 | + (2| 87 | 50,417 | + 3,090 | 28 | — 
17 Fleet w'd „ 17 158 — 94 20,916 888 | 17$ | — $ H аа - | » 17 | 8,115 | +176 | 87 81,790 | + 10,484 | 18 +% 
» Lytham | , 8 123 |— 7| 6 780 — 76 |+ 28 Ilkeston .. „ M 98 | — 2187 6,206 | +. 838| 86 — 
Bolton -» of os 18] 2,678 | + €8| 88 | 69,078 | + 656 95 — e Ipswich . æl „ 27] 88 | 4158] 87 | 18,888] — +4 
Bournemouth <i » 14 798 | — 19 | 87 41,822 — 10$ | — 3 Idle of Thanet % „17 984 — 650 81,827 + 1,60 | 1 jm 
Bradford  .. és » 10 | 8,685 | +284 | 34 | 165,783 | +26,717 | 64 | — Leeds.. ë | » 17| 6,411 | +454 | 98 508 | + 12,845 +3 
Brighton .. ..| „ 1] 719 — ә | 86 ‚987 — 9 — 4 Liverpool ..  .. „ 10| 9,707 | +181 50 | 516,577 | 14.971 | 10 | — 
Bristol . „ 16] 456 | + 81 | — = — |98 |- London C. CQ... ,, 8 | 11,876 [+9604 | 35 454,688 | -- 91,861 Hu 
; Devonport „ 2| 416 |— B|48 | 95517| + 9.255 6 | — [E Manchester.. — ..| „ 17|11,671 | +697 | 87 | 456,462 | 19,891 1894 | +1 
б Dudley -Bto'rb'go » 2 707 | - 96 48 41,695 | + 1,842 1 — |g|Neweastl .. eo} 55 17 | 8,544 | + 99 | — — — 17 — 
; Gateshead „ 2| 837 | + 2|48 705 | + 1,358 | 10$ |+ 1% | Portemouth.. — ..| „, 17 | 1.49] | - 68 | 38 | 74,442] + 6,2 14 | — 
Oldham—Ashton | „, 2 445 — 49|48 28,06 — 1,108] в | — Sheffield .. 18 | 4.548 | +810 | 89 971| + 3,898 {н + 
Potteries .. — ..| 4, 2| 1,629 — 19 |48 82.60 + 5,924 æ | 2 Southampton „ 8| вос | — 55 | 86 | 88,016 | — 2,377 168 | — 
L South Staffa, ..| „ 2 619 | —891 48 | 96,756 — 7,655 912 = [Е Southend-on-Sea „ 14 905 | + 937 965} + 1,899) @ | — 
fj Swansea n 2 444 — B8 | 48 000 - 984 € Sunderland .. „, 18| 1,116 | + 44] 87 47.804 + 1,092 81. +1 
< Wolverham ton.. „ 2 821 | — 6 | 48 18.720 — 881 +8 4 T meside bx wel e M + 48 | 50 19,819 | + 8,944] 89 +'i 
| Yorks. Wool Dist. n 2 463 | + 28 | 48 89 | + 38,828 6 | — est Ham e| » 15 | 1,014 — |44 ; — |978| — 
fiMiscellaneus ..| „ 9] 2,550 | — | 49 | 171,807 — |— |— (8| Wolverhampton ..| „ 14 868 +277 | — — — |95|- 
Burnley e|» 17] 987 | +218 | — ү — |10 |+ |8 coe} o» 17| 1.182 — 72 | 24 168.865 — 6 j- 
Burton-on-Trent ..| ,, 18 298 | + 6 | 37% | 183.010 - — |e & B. Lon. Biy. | „ 28 | 2,960 | —110 | 85 | 65,998 | — 2,416 - 
Cardiff | » 8| 1,816 | +116 | 86 ‘| 72,818 + 1,6566 14 Du ges B » 16 91 1 + 24 [8.016 — — 
Chatham & District „ 16 602 | — 17 | 60 99.080 | + 2.000 +68 | — G. N. and Oi LO s, 17 | 1,406 — |H = 0 
.. ..| „ 16] 816 | — 18 Б) 83.819 2480 % I. vol (ve: na “| „ 18| 1492 [167 96 | 99102| - 2249 © e 
D MES 17 180 11 50 ! 10701!- 78| 1 Кш em 224 sd 
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THE COMBINATION OF DUST 
DESTRUCTORS AND ELECTRICITY WORKS 
ECONOMICALLY CONSIDERED. 


Br FRANK BROADBENT. 


Тнк above is the title of a paper read on the 15th inst. 
before the Inst. E.E. by Mr. W. P. Adams, To say that the 
author has been at considerable pains to collect his data, is 
but to echo and confirm an expression which occurs fre- 
quently in the paper iteelf. 

Prof. Forbes, in 1892, stated that if the refure then 
collected in Paddington were properly burnt and used in the 
most economical way, it should provide enough electricity to 
light one 8-c.P. lamp every night of the year per head of 
the population. It is a great pleasure to me,” says Mr. 
Adams, “ іо take upon myself the vindication of Prof. 
Forbes as a prophet, for by the exercise of a small amount of 
Fclentific licence, I am able to demonstrate that in at least 
two metropolitan boroughs the result will certainly be 
achieved within a few years.“ Тһе learned Professor 
wil, по doubt, be duly grateful to his champion, 
but it is doubtful if destructor makers and station 
engineers will be quite so thankful Even во en- 
thusiastic and experienced an expert on destructors as 
Mr. W. F. Goodrich rays, in his excellent work on ** Refuse 
Disposal and Power Production," that Prof. Forbes and 
the **Golden Dustman" were both taken too seriously. 
And what was the result? The claims put forward were 
far from being realised in practice, and to quote from the 
volume referred to above: The harm done by enthusiastic 
rrofessional men at this time has had its effect ever since. 
Results in power production were prophesied which have not 
yet been attained, and never will be attained. This is a 
candid admission, but no apology is needed. The modern 
destructor has an excellent record, but it bas its limits, and 
had this been recognised at its advent, much misunder- 
standing might have been avoided, and as the result greater 
progress might bave been recorded.” And, surely, what 
Mr. Goodrich does not know about the capabilities of the 
modern refuse destructor is scarcely worth knowing. Now 
comes Mr. Adame, doubtless with the-best intentions, boldly 
claiming more than the most sanguine estimate ever 
. advanced by the most ardent partisan. 

It is to be hoped that his gocd intentions will pave the 
way to a better end than the destination usually attributed to 
such motives. 

Опе or two of the author's suggestions will be most 
strongly objected to by all true sanitarians, viz., (1) the 
propoeal to store the refuse and burn it as the demand 
requires ; and (2) the suggestion that municipalities should 
let out to contract, say to a rag and bone merchant, the 
picking over of the refuse prior to its cremation. "The 
danger to health resulting from both practices is one of the 
strongest arguments in favour of cremation. 

The bulk of the paper is interesting enough, althcugh a 
considerable portion of it is common knowledge ; but the 
point— which is really the essence of the peper—to which 
exception must be, and has been, taken is the exsggerated 
claims which are made as to the steam-raising efficiency of 
various destructore. These claims are the result of what 
the author calls ** the exercise of a little scientific licence.” 

At Fulham the average value of the refuge in units per ton 
of refuse dest: oy ed is given by the borough electrical engineer, 
Mr. Fuller, as 25°5 for the year ending March, 1903. That 
the average is less than the maximum no one would think of 
disputing ; that it may be half the maximum is quite probable. 
Mr. Adams essays to demonstrate, by means of curves, that, 
at times, the duty is as high as 94 units per ton, “ and can see 
по reason why the fine values obtained on the peak load 
should not be maintained throughout the дау; ard if it 
were at all possible to avoid shutting down on Sundays for 
cleaning purposes, throughout the week; and if throughout 
the week, he might have added, Why not throughout the 

ear? ` 
á Then, tarning to Hackney, where the average value 
throughout the year is 41:1 units per ton of refuse destroyed, 
the author sees ** no reason why 100 units a ton shonid not 
be reached throughout the day, and “ if 90 units per ton is 


obtained at Fulham, 120 or even more ought not to be an 
impossible figure at; Hackney.” 

Load curves are then given, from which the author 
calculates that outputs ranging from 98°3 to 105:8 units per 
ton are obtained on the peak loads. 

.Now, are these really true values, or bas Mr. Adams 
allowed himself too much “ scientific licence? 

Considering Fulham first, the author says : “ Т have taken 
great pains to ascertain the actual coal consumed per unit at 
Fulham." This is given ав 8 lbs., running condensing, 
and is tbe average figure, corresponding with an average 
consumption of 59 lbs. of water per unit. Now, the method 
adopted by the author to arrive at the maximum refuse value 
is to take a day's load diagram and find out how much coal 
was ured during the peak. On January 9th, 1904 (вее 
diagram, fig. 1). the quantity used was 15,280 lbs. between 
the hours of 4.30 and 11.30 p.m. Dividing this by 8 (the 
average figure for coal per unit), the author credits the coal 
with 1,904 units, crediting all the rest to refuse, and working 
out the value to 94 units per ton. It is obvious that as the 
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author reckons 8 Ibs. of coal per unit, the water consumption 
per unit must, to be consistent, be taken at 59 lbs. On this 
basis we find that the refuse must evaporate, in order to pro- 
duce 94 units a ton, over 2*4 lbs. per lb. actual. Now, ав the 
author rightly points out in а previous part of his paper, 
* the steam raising test, when the. plant was newly ipstalled, 
gave 1°15 lbs. of steam per Ib. of refuse.” Why, therefore, 
should the destructor, during the “ peak," give an evaporation 
of over double this, and, ac«ording to the author, be expected 
to do this duty as a regular output from week's end to 
week'a end? Воб during the evaporation test referred to 
the electrical output was equal to 60 units per ton of refuse, 
and at 1°15 lbe, of water per Ib. of refuse, this works out 
to 48 lbs. of water per unit. As tbis was in the pre- con- 
denser days, the figure should now be reduced to 38 lbe., to 
correspond with Mr. Adams's reduction in coal consumption, 


‚ from 9 lbs. to 8 lbs. This is а very different figure from the 


average of 59 lbe. 

The author assumes then, tbat the refuse, during the 
peaks of the load curve, evaporates double what it did on the 
official test, and that the evaporation from coal never rises 
above the average value. 

When working on top load, the evaporation is, on the 
author's assumption, the eame as when the boiler fires are 
banked! The proposition is absurd on the face of it. 
The consumption on the peak would be more like the average 
for the day during the destructor test, and this would work 
out to about 5 2 lbs. of coal per unit, or to allow a little 
margin, say, 54 lbs. On this basis the coal-generated units 
in the diagram, fig. 1, should therefore be reckoned at about 
2,760, leaving about 2, 500 for the refuse, which, assuming 
the average rate of destruction of 5 tons per hour to hold 
good right through the peak, works out to 71:5 units per 
ton. It is, however, most unlikely that the destructor 
furnaces are not worked a little above the average rate duriug 
the peaks of the load. The probabilities are that during these 
periods the average rate of 5 tons an hour is greatly exceeded. 
Any increase on the average rate lowers the calculated value 
of units per ton below 71:5. Then, it must not be overlooked 
that 17°8'pér cent. of the steam generated is used for the forced 
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draught, and when this is deducted the available. energy is a 
little under 60 units per ton. This, if not “а very fine 
value," to use the author's expression, is a very satisfactory 
performance, and is, at least, believable. Furthermore, the 
unite generated, minus those used for the blast, are not all 
useful unita, as all the auxiliaries sre electrically driven. 

Mr. Adams then turns his attention to Hackney, and, 
following the ваше line of reasoning, shows that on three 
successive days—viz., December 16th, 17th and 18th, 1902 
—the gross outputs per ton of refuse consumed were 
reapectively 98:8, 105°8 and 99°2 units. Fig. 2 shows the 
load carve for December 17th, the record day. The shaded 
portion represents the units generated from coal according to 
Mr. Adams's calculation. It will be seen that here a coal 
consumption of 5 lbs. per unit generated is taken. 

This is the average figure for the year when running con- 
densing, the water consumption averaging 30 lbs., or an 
average evaporation of 6 lbs. рег lb, The record figures for 
refuse given above are, if really correct, very remarkable, and 
it will be of interest to compare them with an evaporation 
test made on December 4th and 5th, 1902, about two weeks 
before the above alleged records were achieved. 

The test referred tolasted 19 hours, and the weather was fine. 
The actual evaporation at 184 Ibs. per sq. in. pressure was 
1:159 lbs. per Ib. of refuse, and 1:415 Ibs. from and at 212? F. 
The refuse burnt per cell per hour was 1,898 lbs. The 
units actually generated, running non-condensing, were 
54°19 per ton of refuse. 

This works out to about 48 lbs. of water per unit non- 
condensing, which is a much higher figure than the present 
average of 30 lbs. condensing. ; 

The average evaporation throughout the year is 0°54 Ib. 
per bb. of refuse. | 

To return now to Mr. Adams's figure of 105°8 units per 
ton. This, at 30 lbe. of water per unit. equals a total of 
3,174 lbs., or an actual evaporation of 1:47 lbs, of water per 
Ib. of refuse, an increase of 27 per cent. on the evaporation 
test of a fortnight before. The rate of burning during the 
evaporation test was, as given above, 1,898 lbs., and 
the rate throughout the day to which the load 
curve, fig. 2, refers, is given as 0'6 ton, or, say, 
1,344 lbs., and the author says, the refuse was burnt 
uniformly throughout.” As nearly as possible, therefore, 
the destructor was worked under precisely similar conditions 
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on the two occasions, yet on one day the evaporation is an 
actual 1:159 Ibs. per Ib. and on the other 1:47. Ав in the 
case of Fulham, the author credite the coal consumed with 
only the same evaporation on the peak loads as on banked 
fires—that is, he just takes the average rate right through, 
but the refuse does about 40 per cent. better on the peak 
than the average, notwithstanding the fact that it is “ burnt 
uniformly throughout, without any attempt to force the cells 
during the hours of heavy load.” It is often said that any- 
thing can be proved by figures, and the common-sense test 
is often more reliable, and is usually the final oourt of 
appeal. Now what is the common-sense way of looking at 


the above curves? Surely, that with a steady rate of burn- 
ing, and uniform conditions, the rate of evaporation would 
be spproximately steady also. Assuming, then, the average 
test value of 1:159 Ibs. for each pound of refuse, the units 
generated per ton, at 30 lbs. of water per unit, would be 86:5 
units—a very high value indeed. This, on the peak load, 
represents about 8,100 units generated from refuse, and 
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about 2,290 from coal, the latter, on this basis, working out 
to about 34 lbs. per unit. From 34 to 4 lbs. is not an 
unreasonably low consumption on а peak load in a station 
whose average is 5 lbs. 

Turning now to fig. 3. Here is a load diagram for 
November 6th, 1902, a month earlier than the evaporation 
test already referred to. On this diagram no coal is shown, 
nor is there anything to indicate that the battery has helped 
the destructor over the peak, and Mr. Adams calculates 
“ highest refuse value = 104°3 units per ton." There is 
no getting away from tbe fact that this is an abnormally 
fine result. But is it really quite so fine as it looks on paper? 
This record is based on a two hours’ flying run only at the 
tip-top of the peak, and it is necessary to assume that during 
these two hours the average rate of burning for the day is 
not exceeded, viz., 0°52 ton per cell per hour, although, 
according to published records, a rate of over 0°75 ton per 
cell has been maintained throughout a whole day. It is 
obvious that a small increase in the rate of combustion for 
two hours will materially affect the result. Even во low a rate 
as 0*6, the average rate for three coneecutive days, brings 
the figure down from 104:8 to about 90 units, whilst the 
more probable rate of at least 0°75 for this short time reduces 
the figure to about 72 units per ton. The whole thing, 
therefore, depends upon the trimmer dropping down a couple 
of hundredweight or so more refuse into the furnace than 
the hourly average. This, then, is the very slender basis upon 
which the record depends, 

But anyone who has a practical acquaintance with 
destructors knows that when everything is at its maximum 
temperature there is a very considerable store of heat in 
the brickwork, come of which is given up during heavy loads. 
At Wrexham, feed and deep well pumping are carried on 
during the night after the fires are banked, to prevent steam 
blowing off. What a fine record the author could show 
here on the night diagram! Then there is the heat stored 
in the boilers themselves, and the economisers, which store 
is also drawn upon during the pesk. A two hours’ flying 
record is of no value at all, and is one that no destructor 
maker iu the country would base any data upon, and upon 
which none with à reputation to lose, would try to get an 
order. It would be necessary to show that the state of 
the fires was the same at the end as at the beginning 
of the run, that the steam pressure was exactly the 
same, and tbat the height of water in all the gauge 
glasses was the sume, and, in fact, that everything was the 
same; none of which data are given in the paper. Then, 
again, in making any comparison between one combined 
station and another, it is very necessary to put them on the 
same basis. | 

Both at Fulham and Hackney the feed, air and circulating 
pumps are electrically driven, so the units generated per ton 
are quite naturally higher than in а station where the 
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auxiliaries are steam-driven. What is wanted is the useful ont- 
put. It is also necessary to remember that from the 
figures given in diagrams must be deducted the energy 
required for the forced draught, &c., viz., for Fulham, 17:8 
per cent.; Shoreditch, 12°3 per cent. ; and Hackney, 9 per 
cent. 

The writer fully recognises the immense strides that have 
been made of recent years in the efficiency of: destructors, 
both from the sanitary and steam-raising aspects, but. more 
harm than good is likely to result from the publication of 
records, which, however interesting from an academic stand- 
point, may be taken too seriously by the public. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


STUDIES IN MAGNETIC TESTING. 


A PAPER on this subject was read by Mr. G. F. C. Вклвгв, M. A., 
of the Cavendish Laboratory, Cambridge, before the London meet- 
ing, on the 8th inst. The work, rays tbe author, may be looked on 
as а rough attempt at a critical examination of the ure of the 
ballistic method in magnetic testa of transformer iron. Previous 
magnetisstion has a very marked effect upon the behaviour of trans- 
former iron in subsequent tests, which can only be satisfactorily 
wiped out by systematic demagnetieation bv rever-ale with a 
decreasing magnetic force which is utimately reduced to sero. 
Special apparatus was employed in the teste, which were carried out 
on strips instead of rings, to avoid the labour of winding the latter. 
Experiments were made both on iron thus treated, and on virgin 
iron, which had never been subjected to magnetisation; investiga- 
tions were also made into the influence of the mode of preparation 
of the iron upon the results of magnetic teste. Most of the experi- 
mente were carried out with small magnetising forces, generally 
below 10 C.G.S. unite. Serious differrnces were found between 
the magnetic qualities of strips taken from different parts of the 
same sheet of transformer iron, showing that valid conclusions 
cannot be drawn from tests made on a few small specimens. 


The discussion was opened by Dr. R. T. GLAZIIBOOx, who com- 
mented on tbe practical method adopted by the author for testing 
iron. Various questions arose as to magnetic leakage at corners, 
and as to the effectiveness of the clamping, but the results were 
practically sufficient. Hedid not tbink there bad previously been 
so careful ap investigation of the previous history effect. Й 

Mr. CAMPBELL referred briefly to the improved permeability of 
virgin iron, if demagnetised. 

Mr. MonpEYv considered the paper more interesting to physicists 
than to people using and testing large quantit/es of iron. However 
useful the ballistic method of testing transformer iron might he, 
it required very great care and skill, if accurate results were to be 
obtained, ard it did not give what was especially wanted, їе. the 
energy dissipated in the iron. The results obtained were often con- 
siderably less than half the true values. He advocated wattmeter 
methods of testing, and detailed the large losses due to eddies under 
practical conditions 

Owiog to the lateness of the hour, Mr. Searle agreed to reply to 
the discussion in writing. 


PHYSICAL SOCIETY. 


Proceedings at the meeting held at tbe Central Technical College, 
осоо 1904, Dr. R. Т. GuazEBROOK, F.R.8., President, 
n chair. 


Pror. 8. P. THompsom read a paper on "A Rapid Method of 
Approximate Harmonic Analysis.” The paper gives a résumé of the 
various methods which have been employed for harmcnic analysis by 
reduction from simultaneous equations, graphical means, and by 
harmonic analysers. The method adopted by the author is a 
simplification of a general method of analysis published by Prof. 
Runge. The half-period of the wave is divided into 2 т equal parts 
giving 2m — 1 equidistant ordinates. These ordinates are then put 
tot ether in pairs, so that there then may be found the sum and 
difference of the ordinate of any sngle, and the ordinate of its 
supplement. The sum will contain sine-components only, ard the 
difference cosine-com ponents only. The sums are used for getting 
out the coefficients of sine-terms and tbe differences for getting out 
these of the cosine-terms. The laboür of the process varies 
approximately аг the cube of the number of ordinates taken. Using 
. 18 ordirates, tbe time taken to complete the whole analysis is about 
70 nit utes; for 12 ordinates it is about 25 minutes, and for six 
ordinates under two minutes. 

Dr. J. A. FrLEwiBG said that he had fou) d by experience that 
most alternating-current curves of curr nt or E. M. F. which occurred 


in connection with transformer working could be quite nearly 


represented by a simple sine curve added to the two first odd 
harmonics having wave-lengths 1/3 and 1/5 of the primary. Hence 
tbe analysis of any such curve as the mag? etising curve of a current 
taansformer rerolved itself simply into tte determination of tbe 
amplitude and phase difference of these three constituents. They 
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were indebted to Prof. Thompson for bringing before them such а 
xi ple arithmetical process of resolution, which reduced the per- 
formance of the Fourier analysis of simple periodic curves to little 
more than mere arithmetic. In addition to the analysis of a single 
periodic curve, it was useful sometimes to be able to perform the 
synthesis rapidly, and Dr. Fleming exhibi ed and described 
a simple form of instrument which he had designed for effecting 
this. 

Mr. J. Harrison pointed out that the author's system of har- 
d analysis could very readily be performed entirely by graphical 
methods. 

A paper on A High Frequency Alternator” was read by Mr. W. 
DupDELL. The author described and showed in action a high- 
frequency alternator which he had constructed in 1900 for some 


experiments on the resistance of the electric arc, and with which 


frequencies up to 120,000 cycles per second had been obtained. 
The alternator ocnsists of an inductor, built up out of ferrotype 
plate, having V-shaped notches cut ia its edge so яв to have flat- 
topped teeth. Surrounding the inductor is a laminated ring having 
two inwardly projecting poles, the air-gap being Jess than 0'1 mm. 
The ring is wound so that a direct current flowing round the wind- 
ing tends to produce lines of force from one pole to the other 
through the inductor. The number of lines of force varies from a 
maximum when the teeth of the inductor are opposite the poles, to 
a minimum when the poles are in front of the spaces. This varia- 
tion in the total number of lines of force produces alternating 
E.M.Fs.in any winding either on the pole-pieces or on the ring 
itself; the movement of the inductor through the distance between 
two consecutive teeth producing one complete period. One wind- 
ing on the ring could serve to carry both the direct field current 
which magnetises the ring and the alternating current produced. 
In practice, owing to the great importance of any self-induction in 
the alternate-current circuit, 16 was found advisable at high fre- 
quencies fo use separate windings for the two currents. At the 
highest frequencies the best resulte were obtained with ooils having 
a few turns of wire fixed right on the tips of the poles. The alter- 
nator is driven by means of a figure-of-8 belt drive from two 
phosphor-bronze disks. Each of these disks is belted to a double- 
grooved pulley fixed on the shaftof a direct-current driving motor. 
With this method of drive the ‘inductor was run for several months 
at speeds between 30,000 and 40,000 r.p m., and the spindle of the 
inductor alone could be easily run at 60,000 r.p.m. Using inductors 
having 30, 60, 90 and 204 teeth, the author obtains small alternat- 
ing currents having frequencies from a few hundred periods per 
second up to 120,000 cycles per second. A table is given of all 


the high-frequency alternators which have come to the author's 


knowledge, and he would be glad to receive any missing data or 
data y other machines to include in the table before it is finally 
printed. : 

Dr. J. A. Furie said that, so far as wireless telegraphy was 
concerned, it was no use to speak of a machine even if it gave this 
frequency, corresponding to a wave 1} miles in length, if the output 
of the machine were only a few watts If it were 150 Н.Р. it might 
be different. The difficulty with most high-frequency alternators 
was the magnetic leakage. Dr. Fleming then described some of the 
devices adopted by Tesla for obviating this defect. 

Prof. W. E. AYRTON gave an Exhibition of Experimenta to 
Show the Retardatio: of the Signalling Current on 3,500 Miles of 
the Pacific Cable between Vancouver and Fanning Island.“ The 
experiments were performed upon а cable ¢ lectrically equivalent to 
the portion of the Pacific cable between Vancouver and Fanning 
Island, the product of the capacity (іо mfds.) and the resistanoe (in 
ohms) being nine millions. Three dead-beat galvanometers were 
employed to indicate the current at the beginning, in the middle, 
and at the end of the cable. It was shown that upon appl) ing an 
E. M. F. at ons end of the cable the current at that end was enor- 
mously greater than its steady value, and that one-fifth of a second 
elapsed before any indications of current were shown at the far 
end of the cable. By that time the current at the sending end 


. was 37 times ite steady value,and after two-fifths of a second it had 


fallen to 2:3 times its steady value. In about 5 seconds the current 


became steady. 


ELECTRIC RAILWAYS IN GERMANY. 


Tum first conference between Herr von Budde, Minister for Rail- 
ways, and representatives of the Allgemeine Elektricitüts Ges. and 
the Siemens & Balske A.-G., together with the principals of the study 
Co. for Express Electric Railways, bas taken place at the Ministry 
of Pablic Works, Berlin, in connection with the scheme for the 
construction of an electric railway between Berlin and Hamburg. 
That the proceedings were mere ly of a preliminary cheracter is 
eho vn by the absence of technical representatives of the supervising 
authorities and the State Railway Administration, whose views on 
the question will natarally have to be taken into consideration 
before the high speed electric railway project makes any advarce, 
particularly in regard tothe introduction of the line right into 
the main stations of Berlin and Han burg, and the provision of a 
special track or permanent way for the railway. The results of the 
high speed trials on the Marienfeld— Zossen Railway were placed 
before the conference, and general que: tions discussed; but, beyond 
this, nothing furth -r was done, and the proceedings terminated 
with the belief on the part of the promoters that the scheme has 
advanced a stage, and that further conferences on the subject will take 
piace. In the mca: time, tbe fact may be recalled that, according to 
the plans which have been prepared, a single track railway, with a 
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speed of 100 miles an hour, is estimated to cost £3,5(0,000, and 
£5,250,000 with a double track, while the expenditure for a higher 
rate of speed is calculated at £7,000,000. As it is improbable 
tbat!a ispeed grester than 100 miles an hovr will be aimed 
at in,ithe event of tbe scheme being proceeded with, this 
would allow of the journey between Berlin and Hamburg being 
covered in 1 bour and 47 minutes. If, however, the speed of the 
present express trains were increased to 72 miles an hour—as bas 
been tbe case, experimentally, at sll events, on certain steam rail- 
ways in Germany during the past year and a half—tbe time saving 
likely to be effected by tbe introduction of electric traction would 
only be 36 minutes. The main question for the moment is the 
financial promotion of the projected railway. It seems almost 
certain that the State will not provide the necessary capital. It 
will apparently have to be raised by subscription if the construc- 
tion of the railway is sanctioned, snd the promoters would pro- 
bably seek to obtain a Government guarantee of interest pay ments, 
but this would be а very difficult question to solve, as the suggested 
electric line would divert pasenger traffic from the exieting State 
railway, if travellers were willing to pay fares of from two to three 
times the present charges. 


The scheme for the construction, in Berlin, of an electric railway | 


on tbe Langen suspended syetem, as in operation between Barmen 
and Elberfeld, bas engaged the attention of the various local and 
other authorities for a long time past, but it does not appear to 
make any progress. It із assumed that the State Railway authorities 
are not opposed to the project, as the Berlin railway administration 
bas been authorised by the Railway Ministry to enter into nego- 
tiations with the promoter of the railway—the Ocntinental Co. for 
Electrical Enterprises—in regard to tbe metbod of crossing over 
the State lines, and to place the necessary facilities at the company’s 
disposal to enable it to work out the special scheme. As against 
this attitude may be contrasted the action of the local police 
authorities, who have raised various objections to the proposed 
sry, hi railway, while the principal obstacle in the way 
still remains to be surmounted, namely, the possession of the 
consent of the Municipal Council, whose Highways Committee 
requires the company to construct an experimental section of the 
suspended railway in order to form an opinion as to its arcbi- 
tectural effect in Berlin, although it bas inspected the working 
of the Barmen—Elberfeld line, and been able to judge as to its 
general appearance. Nevertheless, the Committee will not bind 
the Council in tbe matter of the trial length ; and as the company 
isindisposed to embark upon the large expenditure without any 
guarantee, the position of affairs may be dercribed as representing a 
deadlock. It is understood that the Royal Commission on London 
Trefic bas either paid a visit, or intendsto do so, to the Barmen 
Elberfeld line, as a plan for the construction of a similar type of 
railway has been placed before the Commission as being applicable 
to London. 

The Berlin magistrate has forwarded to the police supervising 
authorities for approval details of the new scheme which has been 
prepared for the establishment of municipai underground electric 
railways in that city. The first proposes the construction of a line 
between tbe north and the south of the city ; the second, an exten- 
sion of the first through Wilmersdorf to Schmargendorf; the third, 
a line crossing the town between the edst and the west, or between 
Rixdorf and Moabit; and the fourth, a large circle railway in the 
north-east. In addition to these proposals, the communal authorities 
of Wilmersdorf, Schmargendorf, Dahlem and Zehlendorf have had 
prepared a detailed scheme fortbe construction o! a high-speed electric 
railway to serve these localities. The length of the railway, which 
would be provided with 14 stations, is over 7 miles. The estimated 
cost for construction and equipment exceeds £1,200,000, and in addi- 
tion to this itis estimated that a further sum of £800,000 would be 
required as 4 subeidy to enable the undertsking to pay its way 
until 1918, when it would be self-supporting. It is expected that 
all the schemes engaging attention in Berlin at tbe present time 
will toon receive the consideration of the competent T 
with the object of deciding which are necessary in the interests o 
the travelling public. 


ELECTRICAL IMPORTS OF 
THE UNITED KINGDOM IN RELATION TO 
INTERNAL TRADE. 


By W. POLLAHLU DIGBY, F.8.8. 


THE energetic pamphlet. , E of Mr. Gustav Byng, the 
Cussandra-like utterances of the Protectionist Press when- 
ever a foreign firm supplies plant to a British municipality, 
together with quotations from the import statistics of the 
trade and navigation returns of the United Kingdom, have 
conveyed to a great number of those interested 1n electrical 
engineering the fear that the glory of England as a manu- 
facturing nation is well symbolised by comparing it to the 
extinguished centres of commerce which ut oue time flourished 
at Carthage, Babylon, Alexandria or Venice. The writer 
believes that this fear is, in a large measure, groundless, and 
he may, for controversial purposes, cite not only the world-wide 


repute of the goods produced, but the excellent dividends and 
splendid reserve fund which stand to the credit of the firm 
with which Mr. Byng (who was a consistent Protectionist 


. before an eminent statesman took that cause under his wing) 


is so prominently associated. Ten per cent. dividends are no 
evidence of ruin. The taunt which has been levelled against 
the Tariff Commission aod the League generally, that it is a 
gathering of unsuccessful manufacturers, does not apply to 
the actual Protectionist advocates among electrical manu- 
facturers. Neither Mr. Byng, who is chairman of one 
branch of the League, nor Mr. George Flett (of Messrs, 
Dick, Kerr & Co., Ltd.), who is one of the Commissioners, 
can jn any way be regarded as broken-down manufacturers. 
After all, as Mr. Alexander Siemens ssid in May last, the 
personal equation is an important one. ‘ There were 
people in every industry who would go to a business, and 
in six months would turn a profit- bearing business into 
a losing concern." The most sweepivg form of Protection 
which could be devised is not fool-proof, and whatever may 
be its demerits, Free Trade gives a fair field to the conflicting 
interests of varied manufactures, and does not artificially 
foster any particular class of inoompetents or monopolists 
at the expense of the community. | | 
In all fiscal controversies undue and injudicious con- 
fidence has been placed on import and export figures. Опе 
of the past presidents of the Institution of Electrical 
Engineers, who held office between Mr. Siemens's previous 
and present terms, in a letter to the writer, said :—“ I am 
very glad you are pointing out the absurdity of estimating 
the country's prosperity by the external trade. If the 


country does an internal trade of 1,000, and an external 


trade of 10 one year, and an internel trade of 10,000 coupled 
with an external trade of five the next year, all the news- 
papers lament the national calamity, and recommend that 
we should throttle the five by tariffs as soon as posible.“ 

It is the object of the writer first to narrate the British 
electrical imports and their sources, and then to contrast 
their volume with certain figures which аге a fair index 
(while not an absolute measure) of the tremendous elec- 
trical industry of the country. 

Imports of electrical goods and apparatus into the United 
Kingdom have only been separately enumerated according to 
their countries since:1900. “ Electrical Machinery " was 
reckoned as Machinery and Mill work, not Steam 
Engines” until 1908. 


TABLE I. 


Country. | 1900. 1901. 1902. 1908. 


United States £832,801 | £388,181 |£159,601 |£125,721 |£305,658 
Germany ... 86,9511 74,214 | 81,759 | 119044 | 119,525 


Holland .. 115,016 | 149,014 | 162,965 | 187,946 23,178 
France... | 140,055 | 193,927 | 160,115 | 137,942 | 36,553 
Belgium ... 76,712 87,242 | 104,635 | 124,262 | 593,746 
Bweden ... 9,155 | 17,712 19,225 | 115,400 — 
Other foreign 


countries апд 
British pos- 3,615 6,076 5,039 8,714 15,988 


sessions — — Е 
Total .. I, 265 946 | £849,257 | £687,514 


£819,029 | £554,643 


Imports of a telegraphic nature were also first computed 
separately in 1903 as Telegraph Cables and Apparatus." 
Prior to this year they were included under “ Electrical 
Goods and Apparatus.” Their source, in 1903, was as 


follows :— 
Germany... iu. а РА ... £4,048 
Holand  .. isi 8 es . . 11,959 
Belgam nnn . 16,424 
France 25, э re she ... 20,987 
Other foreign countries ... ix oe 4,032 


£57,360 


Although the detailed statement of importa of ©“ Elec- 
trical Goods and Apparatus," did not distinguish their 
sources before 1908, the Statistical Abstracts of the United 
Kingdom mention certain electrical imports under the 
heading of Electrical Wares and Apparatus" as far back as 
1897. [n Table II. these, and the previously narrated figures, 


are contrasted with the aggregate subscribed capital invested 


in electrica] manufacturing concerns. 


т=н т=н € 
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TABLE II. 
ош . | Aggregate subscribed Imports of Ratio of- 
аа oapital according to electrical goods (or imports 0) por 
Bist. Mr. Garoke. wares) and apparatus, scribed capital. 
(a) (b) | # 
1897 8,519,430 242.135 | 284 
1898 10.635,97 367572 | 348 
1899 16,799, 152 613.593 ! 3 65 
~ 1900 21.708,1РО 1,965,946 586 
1901 25,990,606 849.257 | 327 
1902 | 99,852,575 687.514 2 30 
1903 35,768,001 876,389* 2°45 


Imports of telegraph cables and apparatus included for purposes of сот. 
parison only. 

Surely, the foregoing figures indicate anything but a 
doomed industry. The imports of electrical goods and 
apparatus from the United States have fallen tremendously. 
This, of course, is due to certain large trans-Atlantic firms 
having established branches in England and erected large 


£400,000 


£200.000 


Iuports oF ELECTRICAL GOODS AND APPARATUS INTO THE UNITED KINODOM 
i FROM Various SOURCES. : 


From United States | 
ГА Holland е es —X—X— ээ Fran ee =@- :9- 


„„ Belgium "LAE —— =» о » Sweden Wap. eee Е 


works near Manchester and Ragby. It is а singular com- 
mentary on cur much belittled fiscal system that these two 
undertakings should have established subsidiary companies 
with a total paid-up capital of over £3,000,000 sterling, in 
a country whose manufacturing supremacy was declared to 
be in а parlous condition. Surely, if the Protectionists were 
right, these mammoth American undertakings would have 
continued their system of manufacturing at Pittsborg and 
Schenectady, and, immune behind their own tariff walls, con- 
tinued sending their products to the © dumping ground of 
the world.?“ ЫШ 
Of the importa of Electrical Goods and Apparatus 
coming direct from Germany, the value imported in 1903 
was only £22,000 greater than in 1900. The importe from 
Holland and Belgium have risen very greatly, and it is ex- 
ceedingly probable that certain Germau produce has come 
viá Dutch or Belgian porte. The rise of Swedish imports in 
1908 is rather curious. | 

An eximination of Table II. shows that up to the present 
the history of British electrical imports may be divided into 
two stages. In the first, from 1897 to 1900, the importa 
increased in & greater ratio than did the capital invested in 
manufactures, From 1900 the capital continued to increase 
while the imports declined. The net result is, that although 
the importe in this particular. classification are nearly four- 
fo'd what they were in 1897 (snd would thus afford a 
splendid “illustration” for Protectionist propaganda), the 


capitel iuvested bas, despite a costly war, increased at a 
greater rate. m 

It is to be regretted that “ Electrical Machinery was 
not separately computed before 1903; a similar series of 
percentages cannot, therefore, be calculated. 

In а preceding article the writer has shown that British - 
manufacturers export certain: electrical goods under three 
main headings, and that these exports bear only a very small 
ratio to the capital invested in the manufacturing firms of 
the country. 

The writer now proposes to estimate the value of part of 
the home market. To do this in its entirety is practically 
impossible. Thanks, however, to the capitalistic side of 
Mr. Garcké's Manual, some important figures are available. 
Varied indeed are the products of the large electrical firms. 
Tbe Government purchases instruments and materials for 
telegraph and telephone lines. Municipal telephony is try- 


ing to secure a foothold. The submarine telegraph com- 


panies demand special cables, The cable companies have to 
supply extra-high, high, and low tension feeders, distributing 
mains, and service mains. Dynamos ard alternators are 
built for central stations ; motors and transformers are re- 


 quired everywhere. Arc and incandescent lamps, an infinite 


variety of fittings, primary and secondary batteries, and 
instrumenta of all kinds are needed. Electric traction is 
now opening up a very wide fiel. | 

It would probably bea heavy task for a Commission of 
engineer and manufacturers to: enumerate the financial 
volume of all of these. It is, however, moderately easy to 


е. 8. 
28:0 1,090,090 
£5:0 
44 · o 600,600 
t3:0 
£2°0 о 0 | 
Veer 1807 1696 1:899 1900 1901 1902 1903 


Convm B. 


RELATION BETWEEN IMPORTS OF ELECTRICAL GOODS AND APPLIANCES, AND 
CAPITAL INVESTED IN MANUFACTURING CONCERNS. , 


A. Total capital invested in electrical manufactures. 
Saale £.0,000,000 to the inch) = iia sä 
B. Imports of electrical sand apparatos. (Scale 
,000 to the inch) .. és А "" «e ae —X——— 
C. Ratio of imports to each £100 of manufacturers’ capital 6, ——— Ф — 


compute the increase in capital in each of the seven years 
covered by our preceding tables, and to contrast the increase 
of the capital of certain groups of purchasers with the im- 
ports, and with the increase of manufacturers’ capital. 

Table III. shows that not only have the imports of 
electrical goods failed to retain the position they oi се beld 
in regard to the capital invested in manufacturing corcerns, 
but, further, that they (the imports of electrical goods) bave 
failed to maintain their position in relation to the aggregate 
annual increases of capital invested under the five headings 
given above, and finally have now fallen to the low ratio of 
£2°63 per £100 increase of capital invested in the consum- 
ing directions. It is, of course, necessary for the oontinu- 
ance of a prosperous internal trade that it should increase at 
a greater rate than does the capital invested in the manu- 
facturing concerns for which it caters. ! 

Unfortunately, importe of electrical goods do not wholly 
account for all importe. It has been explained that Elec- 
trical Machinery " was only enumerated as such last year. 


We can, therefore, compare it directly with the figures for 


1903 only. In relation to tbe increase in capital invested 
in the five groups of purchasing companies, these importa are 
only £1:65 per £100 of capital. Even adding them to the 
imports of electrical goods, the ratio of all electrical imporis 
to the year’s increase of capital invested in non-manufacturing 
electrical concerns is only 24:28 per £100, 


Й 
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TABLE IIL—Annual Increase in Capital Invested in Electrical Purchasing Concerns, in relation to Imports and to 
Capital Invested in Electrical Manufactures 


Year ending December 818%. 1897. 


—— M À— ——— —À {| А en — — — — —— Д —— M — оне — 


2 
+) | *12481(— 
+) | 587,322 (+ 
Hi 150 250 (+ 
+) | 7,274,724 (+) | 7,258,195 (+) 
+) | 21,143,094 (+) | 9,669,489 (+ ) 24,191,065 (+) 


17,619,304 33,270,230 


£ £ 2 2 
710,590 (+) | 2,201,522 (+ *2,499,98) (— *1,120,612 
346,847 


676,889 (+) | 570,259 (--) | 1,945,397 (+ 
— — 103,440 


зааг) 3 655,394 (+) | 8,414,239 (+) 11,508 685 
6,402,819 (+) | 8,089,773 


12,830,063 


£ 
169,421 (+) 
550 (+) 


9,359,096 (+ ) 
2,468,502 (+) | 5,852,973 (+ 


4 997,509 11,224,859 


Telegraph comranies 
Telephone comp mies 
Municipal telephones ... 
Electricity supply ... 
Electric traction... 
Total net increase in sub- 
scribed capital in year. 
Ratio of increase of capital 
invested during year in 
electrical manufacturing 
undertakings per £100 
increase in subscribed 
capital in industries 
mentioned above. £ 
Ratio of imports of elec- 
trical goods and apps- 
ratus per £100 increase 
of subscribed capital in 
industries mentioned 
above during year. E 


£ 
695,674 (+) 


16,258,427 35,223,588 


38-9 179 48:8 121 219. 18 6 


484 3°27 4°78 7 78 2:41 3:91 2:63 


* The decrease is due to amalgamations, and also to redemp tion of debentures. 


TABLE IV.—Relation between Increase of Lamps Connected and Imports of Electrical Goods, Capital Invested in Manufacturing 
Conc rns and G. pita Invested п Supply Undertakings | 

75 oe Say Re Риа - vm ee 

Year ending December 81% 187. 196. | 1809. 1960. 1901. 


3 E | 


1902, j 1508. 


Number ot lamps connected .. i .. 2,949,309 | 4,106,727 | 5,659,883 | 7,660,388 | 10,436,019 | 12,859,741 17,059 064 
Tocrease in number of lamps connected avs 917,911 | 1,157,418 | 1,553,156 , 1,000,505 | 2,775,681 | 2,423 702 | 5,199 343 
Ratio of increase in number of lamps connected to each | | | 

3544 ! 593 


£100 value of imports of electric 1 goods  ... ai 379 315 258 
Ratio of increase in number of lamps connected to each : | 

£100 of capital invested in electrical manufacturing | 

concerns ... sine й б> 85 in e 107 11:0 
Ratio of increase in number of lamps connected to each 

£100 of total capital invested in electricity supply 

undertakings... - aaa 855 p Sus 

Acts are excluded, as also the capital expenditure on Post 
Office telegraphs and telephones. 

On the other hand, it must not be supposed that all the 
capital invested under the five headings finds its way to the 
pockets of the manufacturers ‘themselves. In addition to 
purchasing generators, cables, switchboards, or instrumente 
for the central station, a local authority or company supply- 
ing current for lighting or power purposes has to purchase a 

site, erect a generating station, and employ labour in cable 
laying. In regard to tramways, rails are purchased (occasion- 
ally from Belgium), trolley wire, poles, brackets are needed ; 
labour has to be paid for, as well as the expenses of securing 
& provisional order. 

Yet again there has been а large expenditure on isolated 
plants for power for factories and for house and factory 
lighting. This contributes to a swelling of the manu- 
facturers’ sales. No record is available of this demand. 
Further, certain engineering firms connected with the ahip- 
E and marine engine building industries have 
established electrical departments. Other ship builders buy 
epai ship lighting sets directly from electrical engineering 

ms. ; 

So far as internal electrical developments go, we have an 
index of the activity of electricity supply in the shape of 
tables giving the units sold during any individual year, or 
"?' the lamps connected at the.end of the year in their 8-C.P. 
equivalent. It may, therefore, be of interest to study the 
relation which the lamps conneoted bear, both to the imports 


326 
107 81 145 
74 | 
РЕГ — 


90 8:2 


In а comparison of the above character, factors favour- 
able to the propaganda of both schools of fiscal economista 
are necessarily omitted. It must not for a moment be sup- 
posed that the writer regards the comparison put forward as 


= E 
JN 
DAD 
ү 


з 0 
Year 1807 1999 1899 1900 199! 1902 


Осъув С. 


RELATION BETWEEN IMPORTS OF ELECTRICAL Goons, INCREASE OF CAPITAL 


MANUFACTURERS Car Рсвсндвтно CONCERNS, AND INCREASE оғ ELxcrnicAL of electrical goods, and to the aggregate capital interested in 
A. Purchasers’ increase of capital in Telegraph and electrical manufactures, and in electricity supply under- 
| Telephone S li electricity supply and traction takings. i 

B. Ratio of. importe to each £100 increase of pur- с Table IV. shows clearly that whereas the number of lamp 


connections per £100 value of imports fell alarmingly until 
*— 1900, the three succeeding years showed a rise in lamp 000- 

nections out of all proportion to the imports of “ electrical 
а final one in the sense that it is all-embracing. Mr. ." If. therefore, we consider momentarily that our 
Garcke's Manual takes cognisance only of the authorised ^ importe under this classification were entirely confined to 


C. Ratio of increase of manufaoturers' capital to each 
£100 increase of purchasers' capiti sa ke 


loans, or subecribed capital of limited liability uodertakings 
whose works are mainly electrical. A laige number of 
private firms who are not registered under the Companies’ 


glow lamps and fittings used in house wiring—which they 


are not—for eech £100 value of electrical goods imported in 


1908, nearly £300 was spent on fittings and the attendant 
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material, reckoning that each point“ connected only 
occasioned the low expenditure of 10s. for material. Such 
а comparison may only be cited in passing as evidencing 
that no matter how our imports of this nature are considered 
in relation to our internal activity, it is apparent that they 
only occupy a relatively emall position, and one receding 
from the importance they possessed in 1900. 

The last two lines in Table IV. merely serve to show that 
the equivalent number of 8-c.P. lamps connected fell both 
in regard to the capital invested in manufacturing concerne, 
and also in regard to the capital invested in supply under- 
takings until 1900 ; after this date the growing demands of 


the consumers tended again to resume their old proportion to 
the capital invested. 


— 
||| 
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Lamp Connections (IN 8c. p. EQUIVALENT) IN RELATION TO IMPORTS OF 
ELECTRICAL GOODS AND APPARATUS TO MANUFACTURERS’ CAPITAL, AND CAPITAL 
INVESTED IN SUPPLY UNDERTAKINGS. 


A. Ratio of lamps connected per £100 value of imports 

B. Ratio increase of lamps connected per £100 in- 
crease of manufacturers’ capital . 

C. Ratio inorease of lamps connected per £100 in- 
crease of capital mee in electus Bopp. 
сосетка 


ha 


— O0— 


A last word may perhaps be given, not to a further 
recitation of the diminutive character of the catalogned 
imports when compared with internal activity, but to a 
protest concerning the manner in which not only these 
importe, but also our electrical exports, are reckoned. The 
introduction of new classifications into the Board of Trade 
Returns for 1903 of ‘ Electrical Machinery” and “ Telegraph 
Cables and Apparatus " was undoubtedly a step in the right 
direction. Surely tbe Electrical Section of the London 
Chamber of Commerce might memorialise Sir Alfred Bateman 
to ask for the introduction of a rather more extended list of 
headings under which electrical goods imported or exported 
may be classed. Germany sts a very gcod example by 
providing the following classifications :—(3794) Electrical 
glow lamps; (175) electrical machinery; (5164) electrical 
cables; and (525) telegraph and telephone apparatus. This 
division is capable of improvement, but it is to be preferred 
to that which is available in the United Kingdom. 


Spain.—Work has just been commenced. on the conver- 
к of the tramway between Barcelona and Sarria into an electric 
е. 


SIMPLE STORIES. 
By "INNOCENS," 


XIIL—Tue Two CULTS. 


THERE flourished in a certain station an engineer who was 
а Man of Culchaw, for he was of the House of Lough- 
borongh and of the secd of Finsbury. His attainments 
were exceeding great, so that the Ohief himself did in 
secret tremble at them, for he manipulated the Kelvin 
balance even as the potter mouldeth the clay, and he babbled 
of differential calculus in the night watches. 

Now there came unto that station another engineer who 
was of the seed of Amalek and the House of Cunard, and he 
understood not the theory of electricity, nor the ways of 
the Finsbury man, neither did he care much. For he did 
engross himself in the mechanical side, and did let the 
electrical part rip. Апа there was peace and quietness in 
that station of the deadly sort. 

For behold, each engineer had come unto that station to 
gain experience, and verily, neither of them said so, foras- 
much as they were notin the habit of giving themselves 
away. But they watched each other, even as cat observeth 
cat проп the garden-wall. And as they watched, behold, 
each thought that the other was doing him. For verily, the 
electrical man did find the mechanical man Meggering a 
starting switch, and the mechanical man observed the elec- 
trical man впеаЕ the poiler suit that appertained unto him 
of Canard, and crawl into an economiser. So that the 
mechanical man вий within himself, This man seeketh a 
leaky tube thet he may report it,” and the electrical man 
said, ** Lo, this bounder tryeth to find a bad insulator that 
he may pose as an electrician." 

Wherefore the resources of diplomacy were much taxed 
between these twain, and the workmen, being given to 
observation on their own account, did greatly rejoice thereat, 
and did fan the flame in their most innocent manner. For 
they perceived that there would be no discipline. 

It came to pass, therefore, that on a certain day there was 
a difference of opinion, and on the next day there was an 
argument, and on the third day there was a ruction. For 
the electrical man did order a greaser to burn some dirty 
waste which the mechanical man was keeping to clean the 
stoker gear with. And the mechanical man exploded 
thereat, saying. Why orderest thou this man to do this 
thing? Knowest thou not that economy is tometimes of 
service in an electric light station?“ And the electrical man 
made answer, Go thou to Jericho, for I will do as I 
please.” But the mechanical man said, ** Not so, for I have 
been unto Joppa, and lo, the engine room of a boat in the 
Red Sea is hotter than thou hast dreamed of, even in thy 
little experience. But if thou likest nit my ways, nor 
understandest my methods, go thou even unto the hottest 
place of them all.” 

Aud the elcctrical man said, © Not so, for my time is not 
yet come. Yet, peradventure, we shall meet each other again 
in another sphere, and lo, I will be thy stoker.” 

Aud the mechanical man was very wrath, und did foam 


at the moutb, and did make reference unto Ganga Din, 


whose Listory, is it not written in the book of Kipling? 
Neitber was the electrical man backward, for he did refer 
most unkindly to the Board cf Trade certificate for eh ef 
engineers. 

Now the sound of this row did reach unto the ears cf the 
Chief, and he made haste to come down, saying, What 
meaneth this devilment ?" and they both began to speak at 
once, во that the Chief tore hia hair, saying. Ye are too 
loud! Ye are too loud! Speak ye simply unto me, that I 
may hear, and judge between ye.’ 

And they did recount unto him their wots, ага did make 
a pretty tale of them. 

When, therefore, the Chief had heard them patiently, he 
did chuckle, and said unto them, “ Take ye a cooling 
lotion !" Ard he gave them each a cooling lotion. 

Then ssid he unto them, Ye mugs! Ye marvellous 
mugs! Know ye not that by my will, and by that only, 
ye keep your places? Who art thou, O electrical man, to 
jndye thy mechanical brother? And who art thou, О Board 
cf Trade engi eer, to rave at thy Finsbury mate? It is I 
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who engage, and it is I who sack. If either of ye please me 
not, then be sure that I will hoof you out. If ye impress 
me with your virtues, it is I who will advance yon. Ye are 
both necessary unto me, though ye are both imperfect. And 
verily my jobs shall go unto the best man, to him who hath 
the moet common sense, even to command the respect of 
his men. Go ye therefore unto your duties, and behave like 
men, for verily I will judge by works, and not by words, and 
there shall be peace in my station.“ 

And the engineers жее ashamed, and went forth unto their 
labours in amity; and verily there was discipline in that 
station. 

Moral: When pot calls kettle black, there is much soot 
in the atmosphere. 


OUR LEGAL QUERY COLUMN. 


[Questioas addressed to the Editors for snsortion in this column should 
be written en one side of the paper. Free use of fictitious names, $c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


" ENQUIRER " writes: — I shall be glad to receive a little in’oraa- 
tion re so-called free’ or assisted wiring. 

“1. Is it necessary in order to andertake free wiring to have a 
free wiring clause inserted in our provisional order (1893) ? 

“ Judging from the recent action agained the Barnstaple Council, 
I take it that no public body caa legally undertake free wiring 
if a clause to that effect is abseat feom their order. 

“2. Can yoa give me the approximate cost to get ‘free’ wiring 
clause inserted in our order?” 

„ It seems to be clear from the case referred to by “ E 1quirer " 
(А. G. v. Mayor of Barnstaple, the ErzgcrnicAnL Review, May Stb, 
1903, p. 771) that a local aathority cannot enter into free wiring 
agreements unless so authorised by its provisional order.  Bince 
1899, free wiring, in which phrase are included arrangements for 
prepayment by way of reat or by instalmenta spread over a number 
of years, purchase on the hire system, &. has become v.15 
common, and ià t» be met with where electrical energy for lighting 
purposes ів afforded by local authorities as well as by companies. А 
special free wiring clausa must be iaserted. I+ ia conceived that а 
clause similar to that which appeared in the Halifax Corporation 
Act, 1898 (61 and 62 Vist, ch. cxlvi ) Sec. 35, would suffice. There 
the corporation was authorised To purchase, hire, sell, let on 
hire or otherwise deal with dynamos, electric motora, accumulators, 
meters, barnera, arc and other lamps, fittings, wires, plant, engines, 
conductors, machinery, apparatus and appliances for, or in relation 
to, the production, supply, distribution, or utilisation of electricity, 
or required or used for or in connection with their electrical werks 
and undertaking." 

It is not within our power to give any approximats estimate of 
the cost of obtaining the insertion of this clause. 


NEW PATENTS APPLIED FOR, 


.Oom piled expressly for this journal by W. Р. Тномрвон & Co., Electrica) Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


26,391. 
for u'ilising electro-magnetic ог 
December 5th. 

26.145. “Improvements i" brushes for electric machines.“ 
(C. Wirt, United States.) December oth. 

26446. “Imp ovements іп end relating ʻo clectrica) rheostatsor resistances.” 
v. I Freexy. (C. Wirt, United States,) Deore mber 6th. 

26.449. „ Improvements in and relating to insulatcr fer electric w res,” 
Кшухт and L. A. Maipen. December 5th. (Complete) 

96.4175. “ Improvements in electric fire a'arms and the rmo-indicatcr:.” 
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DECEMBER 30, 1904. 


No. 1,414. 


THE LABOUR PROBLEM—A 
SUGGESTION. 


AT this season of the year it is usual for large numbers 
of the people of this country to fall into the lowest depths 
of poverty and distress. The present year is exceptional 
only because the distress is of more than ordinary intensity, 
and it extends over the country perhaps more widely than 
has been the case for many years. 

. Sir Hiram Maxim points out that the sparrow is one of 
the most perfect of living creatures, of which there are 
many more in October than in March. Why this is so, is 
that winter thins their numbers. Only the most hardy 
survive to propagate their species. Man, on the other hand, 
however degenerate, is preserved alive, being of more value 
than many sparrows, and so it comes about that thousands 
of weakly degenerates are kept alive to multiply, and the 
burden of keeping them alive falla on the shoulders of those 
but little higher in the scale, gnd these, in turn, are dragged 
down to the same unfortunate level. 

So altruistic have we become, that we submit to the more 
or less active endeavours whereby foreign Governments 
deliver their starving, diseased and criminal poor to 
degenerate upon our shores. We make no protest. We at 
once set to work to feed and clothe them. The best of them 
go forward to America, and the hopeless ones are left to our 
charity, which, in helping the stranger, allows our own people 
to perish, or drives them away from the shores of their native 
land. The Eust End of London is а huge plague spot of 
foreign refuse, If anyone disbelieves this, let him walk from 
Bow to Aldgate Pump and he will see that Whitechapel and 
the Mile End Road—the best parts of the East End—are 
fall of sallow, low type foreigners, whose manner of life is 
that usual with the poor of Germany and Russia. Не will 
begin to have some inkling of the wickedness of allowing 
England to be polluted by such an immigration, and he will 
realise how very far along the road of national decay we 
have already gone. Other plagae spots are to be found in 
Leeds, іа South Wales, in Lanarkshire. At one time this 
degeneracy was confined to London; to-day it is infesting 
the land from numerous centres. It is not our purpose in 
this article to suggest remedies, Lust year the Government 
attempted to deal with the alien plague, but, unfortunately, 
the Bill was blocked by the Opposition. 

This foreign invasion is а serious and growing danger. 
Another danger known to everyone is that of the insobriety 
of the people. Taking the majority of the working classes, 
whether earning only £1 а week or up to £6 and more, it is 
practically general that one week afver being out of work 
they are in some trouble, and are soon in eríremis for the 
песеғвагіев of existence, owing to extravagance and drink. 
This is an evil that could be dealt with, were we not so averse 
to curtailing the liberty of some for the general 
benefit. We compel sober clerks, earning small incomes, to 
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maintain druuken puddlers earning large incomes. This 
also is а matter that could be cured by drastic legislation, 
and for our part we see no harm in exercising compulsion 
upon those who will not master their own vicious eelfishness. 

But we have suggestions to make for the amelioration of 
the general distress which recurs every winter. The present 
method is little else than so much waste of money. It is 
included in the general term of relief worke, which are 
usually works that are not required, and are mere temporary 
palliatives which load up the 1ates, and leave the community 
less able every year to cope with its winter carnival. We 
use this last word in a very real кепве, 

Thoughtful men have for years pointed out that our 


internal systems of communication are sadly behind the 


necessities of the country ; that our canals are reduced wil- 
fully and purposely to mere shallow troughs incapable of 
serious use. We have already pointed out that in a little 
country like Belgium, canals are considered small which will 
only take barges of 300 tons capacity ; that many of them 
will take vessels of 1,000 tons; and that large ships can get 
right up to Ghent. | 

It is said that our own paltry canals are so much 
in the hands of the railways, that it is hopeless 
to attempt to remedy the present lamentable state 
of affairs. To this counsel of despair assent cannot be 
given. The railways are privileged monopolies, holding 


their rights and duties by the will of Parliament for the 
good of th3 community, and not that the community shall 
suffer in order that narrow-thinking directors may give play 
to their mistaken policy of raising the cost of carriage. We 
have no animus against railroads, as such, but rather believe 
that they would share in the enhancement of prosperity that 
would be brought about by a good and well-managed system 
of canals. Even were the railwaye, with their weight in 
Parliament, to hold to their prey, it can be truly said that 
the existing canals could not be, in any degree, utilised. Not 
a bridge, over or under, could remain useful on a regene- 
rated canal. The volume of the existing channels is too 
small a fraction of the excavation necessary to make a 
modern canal to be worthy of a moment’s consideration. 
The lines of route are alone of any real value; but even 
these are not so much superior to other routes ns to be indis- 
pensable. At the same time, we hold that Parliament has 
the right to expropriate the present canals at the scrap value 
to which they have been reduced, in defiance of tbe public 
good and convenience. The construction of such modern 
canal systems as we have in mind could be undertakep as 
part of a grand national scheme of em;loyment. Our 
climate is such that the work need not Le done necessarily 
in summer. 


With the aid of electrical power an immense traffic - 


could be carried on the new canale, at the lowest 
rates, and the expenditure of public money would at 
least bring into being something of permanent value, 
very different from the extravagant luxuries on which 
mapy boroughs have spent money which they could 
ill afford, Take West Ham as an example. (ver- 
loaded with a rate of nearly 10s. in the £, West 
Ham has tramways and costly electrical undertakings and 
piles of unnecessarily expensive buildings, and, as recently 
shown, some 40,000 people who cannot keep a roof over 
their head, who have not the penny to pay for a ride on their 
expensive cars, and who are dependent for food on 140,000 
other people little better off than themselves. 

Meantime we have few canals, because the railways do not 
wish us to have them. Places like West Ham buy foreign- 


use from lack of capital, its results are manifest. 


-derived from tariffs. 


made goods because the railways help them to do во by pre- 
ferential rates on foreign goods. Canals can, and abroad 
do, carry rough goods very much more cheaply than rail- 
waye. The Belgian Governmert, which owns railways, also 
makes canals to compete with them, ard finds it to be to the 
advantage of both, and also to the public advantage. 

As an example of what a canal will do, we may cite the 
Manchester Ship Canal. Ia the years 1878-9 half the ware- 
houses in Portland Street cf that city were tenantless. 
Manchester was decreasing in every sense. The Canal was 
made, and the opposition of the London and North-Western 
Railway and of the Liverpool Dock Board was probably 
responsible for the coat being several millions sterling more 
than it shou'd have been. The railway company averred that 
the Canal could nat be made, and if made would not be used. 
Yet before it was finished they built branch lines to enable 
them to use it. It was built, and though sadly hampered in 
South of 
Portlard Street have grown up many streets of fine ware- 
houses, where in 1878-9 were dismal slums. Liverpool 
itself has experienced benefit, and the whole of Sonth 
Lancashire has profited from the construction of the Canal, 
in spite of every difficulty. 

For several years now, in addition to the waste of the war, 
which is largely responsible for the exceptional poverty of 
the present winter, the resources of the country have been 
expended on unremunerative undertakings, set afoot in many 
cases by the representatives of the people in local govern- 
ment of such places as distressed West Ham. The 
men who undertake affairs of local government have 
usually an insufficient grasp of business and financial 
principles, and do not understand that money spent in 
unremunerative luxury only serves to lay permanent loads 
upon the ratepayers, and does not earn profits. 

The population of the country has been increasing ; mean- 
time its savings and surplus capital have been expended on 
that which is not pre fitable. Industrial undertakings have 
starved. With good canals, trade throughout the land will 
be greatly helped forward, and profits in all businesses will be 
improved. We hear much of the artificial stimulus to be 
Such artificial aid would be on the 
lines of galvanising a strangling man who wants circulation 
only. It is this circulation that is needed to help trade, 
and the construction of such a circulatory system would, 
if properly thought out, find means of relieving pericds of 
acute poverty and steadying employment. 


The Fog 
Nuisanee. 


DESPERATE diseases need desperate 
remedies, and those who survived the 
discomforts and delays of last week, we are sure, would 
welcome any cure, no matter how desperate, for the wretched - 
ness then endured. In our «xtremity, Sir Oliver Lodge 
comes to our aid, and cordially invites ** municipal or other 
engineers" to Birmingham, where he will show them his 
fog-dispelling apparatus at work. 

We hardly need say that we heartily wish success to ‘Sir 
Oliver in his praisewortby efforts to clear the air. Though, 
as he himself says in a letter to the Times of 23rd inst., the 
electrical method of dissipation is not the right remedy for 
a state of things due largely to the use of crude fuel, imper- 
fectly consumed, nevertheless while awaiting reform we must 
do what we can to mitigate the nuisance; and as he goes 
on to say that the cost of the electrical energy required is 
insignificant, compared with that now expended in 
artificial illumination, there seems to be no reason 
whatever why experiments should not be carried out 
on а large scale. Not even the supply companies 
would suffer were the success of the system 
demonstrated, for the apparatus could only be utilised in 
important thoroughfares and at busy crossings; moreover, 
it would only clear the air, and would be inoperative, besides 
unneceasary, in the case of a high fog, brooding over the 
house tops. But even if this were not the case, the greatest 
good of the greatest number must prevail, and it would be a 
triumph indeed if Electra were to subdue the fog demon 
and sweep away the smuts with the brush discharge. 
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THE SUCTION GAS PRODUCER. 
By AN ENGINEER. 


THE development of the suction gas plant marks a most 
important epoch in the history of generators of gas for 
use in internal combustion engines, as no external source 
of power, no steam boiler or gas holder is employed, thus 
reducing the first cost and rendering the apparatus of small 
dimensions, with а small number of parts. 

The evolution of the gas is induced by the motion of the gas 
engine piston on its charging stroke, and there is no steam jet 
or blower necessary; the quantity of gas produced also depends 
solely upon tbe requirements of the engine. The efficiency 
and economy are increased by the proportion of water gas 
formed through the addition of water vapour to the air 
supply, and the grate and fire are by its means prevented from 
reaching too high а temperature, thus reducing the lossses 
due to the sensible heat of the gas, and radiation, as well as 
the formation of clinker and destruction of the grate bars. 

There are various types of suction producers now on the 
market, more or less similar to one another in most respects. 
The generator usually consists of a metal casing, cylin- 
drical in form, and containing a fire-brick lined combustion 
chamber, above which is a hopper capable of holding a 
quantity of fuel. The gas outlet is usually situated about 
half-way up the casing. 

The gas, as it leaves the producing chamber, has & some- 
what high sensible temperature, and this is employed for 
generating steam, thus serving two purposes :—the reduction 
of the temperature of the gas, and the provision of water 
vapour to be carried by the ingoing air supply to the hearth, 
so as to increase the internal economy of the generator by 
adding water gas to its product. | 

There are two systems of cooling and evaporating " ; in 
one the hot gases are made to pass throngh a small tubular 
evaporator attached to the generator casing ; in the other, the 
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boiler is arranged round the generating chamber itself, the 
latter method having the advantage of reducing the tem- 
peratare of the fire, and Ше loss due to radiation from the 
surface of the generator and the evaporator. 

In either system, the gas is next made to pass through а 
small scrubber, which consists of a separate chamber filled 
with coke, and provided with a water-spraying pipe. The 
quantity of water required depends upon the temperature of 


the gas entering the scrubber, as it is essential that the gas 
should be cooled to about atmospheric temperature before 
being admitted to the cylinder of the gas engine. 

As the Otto cycle is that most generally adopted for 
engines up to 100 H. P., it will be obvious that the flow of the 
gas drawn from the producer will be intermittent when а 
single engine is employed. Ав а suction stroke only occurs 
once in two revolutions, or four strokes, the entrance of air 
and steam is not continuous, but if more than one engine, 
or an engine having two cylinders, or two-cycle engines are 
applied, the generation of gas will be more uniform. 

However, the flow of gas from the producer can be made 
more continuous by placing a vessel of a moderate capacity 
in the system between the scrubber and the engine ; this 
takes the place of the antiflactor” or “ gas-bag usually 
fitted to engines fed from pressure producers. | 

As the production of gas depends upon the reduction of 
pressure due to the motion of the engine piston on its 
charging stroke, it will be obvious that there must be some 
provision for starting up. This is provided for by a small 
hand blower, which is used for bringing the fire up to its 
working temperature. When it is stated that from lighting 
the producer to starting the gas engine, only from 10 minutes 
to a quarter of an hour elapses, it will be seen that the start- 
ing question is a matter of slight importance. 

When once the fire has been properly started, it continues 
producing gas as long as the engine is kept running, and the 
volume generated is in exact proportion to the requirements 
of the load on the engine. Providing there is no clinker 
formed on the fire bars, there is no necessity to open the fire 
door, even when the producer is standing during meal hours, 
or over night. 

It will be obvious that the formation of clinker will 
depend upon the quantity of ash in the fuel employed. 
Should it be necessary to remove clinker owing to the use 
of a poor class of coal, this can readily be done in a few 
minutes, or during a stand for meals at night. All that is 
necessary is to open the fire-door and rake out the clinker, 
see that the fire is again in good order, add more fuel to the 
fire still on the grate, and blow up for a few minutes. 

As the whole apparatus when working has a lower internal 
pressure than that of the atmosphere, there is no danger 
from leakage of gas, while should there be at any time a 
leakage of air into the interior of the apparatus, forming an 
explosive mixture, the slight explosion which results has no 
other effect than blowing a little water out of the seal well. 

A very important point about this class of producer is 
that it can be applied in small units without reducing its 
efficiency or greatly increasing the proportion of first cost ; 
the system can therefore be applied to all engines at present 
running on town gas. Up to the present single producers 
have been designed of 100 H.P. capacity, and there is no 
doubt that Jarger ones will follow as the application becomes 
more general. . 

These small producers only cost, for fuel, from "sd. to d. 
per B. H. P. per hour, according to the price of tbe fuel, even 
if the size of unitis as low as 4 B. H. p. 

Ап examination of the adjoiniog illustration (reproduced 
from our contemporary Power), and comparison of the 
system with others, will show ite great adaptability to almost 
all power requirements. A station of 500 н.р. would have, 
вау, віх 100-H.P. producers and gas engines, which would 
thus provide a spare set available for taking the load of any 
engine that required stopping for the short time required for 
clinkering. 

The floor space occupied by a 100-н.р. suction producer 

is only about 10 ft. x 3 ft., while a 25-H.P. plant, delivered 
and erected complete, would cost about £86, or a 200-H.P. 
plant about £150.* 
. It might be expected that by this system there would be 
considerable reduction in the power capacity of the engine 
due to fluid friction from having to draw the gas for its own 
use, through the producer, but this is not found to be the 
case, The bottom loop card taken by a weak spring in the 
indicator only shows about 14 Ibs. negative preesure, while a 
gauge fitted close to the scrubber outlet shows only a few 
inches of water suction. 


* Mr. Hall Williams. Gas Producer Plants for Factories,” Junior 
Institution of Engineers, February, 1904. 
Pp 
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THE PRODUCTION AND UTILIZATION OF 
OZONE.—II. 


By JOHN В. C. KERSHAW, F. I. O. 


THE present writer, in an article published in the issue of 
the ELECTRICAL Review for August 19th, described and 
illustrated the most recent forms of the Marmier-Abraham, 
Otto, and Siemens & Halske ozonisers, and gave some infor- 
mation concerning the applications of these forms of ozoniser 
to industrial purposes. In the present article other forms of 
ozoniser that have received trial recently will be dealt with, 
and some details of the progress of the trials of ozone as a 
water sterilization agent in Germany and elsewhere will be 
given. 
I.— PRODUCTION. 


Laboratory Ozoniser.—Fig. 1 shows the modified form of 
the Berthelot tube ozoniser, now being employed by Drs. 
Bone and Drugman in research work at the Victoria Univer- 
sity laboratories in Manchester. This ozoniser consists of а 
U-tube formed of two thin walled glass tubes. one inside the 
other, their surfaces nearly touching, and sealed together at 
J. The outer U-tube has branches at a and B, for the inlet 


Fics. 2 AND 3. 


of air, and exit of the ozonised product. The conducting 
mediam is a slightly acid solution of copper sulphate, the 
inner tubes, C and р, and the outer thick glass containing 
vessel E, being nearly filled with this solution. A stout 
copper wire passes down each of these tubes, as shown in 
the diagram, and these wires are connected, as shown, to the 
positive and negative poles of the coil or transformer 
supplying the current. 

At Manchester, Drs. Bone and Drugman are employing 
four accumulator cells, and a coil giving a 4-in. spark, as the 
source of the electrical energy required for their ozonisers ; 
but a transformer could equally well be used with this form 
of apparatus. 

The air passes along the very narrow annular space 
between the inner and outer tubes in its course through this 
oz niser, and the yield of ozone is stated to be remarkably 
good, although no figures have yet been published on this 
point. The advantages of a liquid contact in place of metal 
are, that there is а more regular and silent discharge of the 
electric current in the space between the two glass tubes, 
and that the temperature of the apparatus can more easily be 
kept under control, а flow of the sulphate solution through 
the inner and outer tubes being very simple to arrange, if 
desired. Any number of single ozoniser tubes can also be 
grouped together, and for experjmental work this form of 


ozoniser is said to be snperior to any that has been yet tried. 
For industrial purposes, ita fragile construction їв, of course, 
а serious defect, and would probably lead to trouble. 

Elworthy's Ozoniser.—Fig. 2 ів a diagram sketch of the 

Elworthy form of ozoniser, which is also of the tube type. 
The square box A contains 10 ozonising tubes, B B B, each 
consisting of two concentric glass tubes containiog a spiral 
of aluminium wire. The air passes into the box by the inlet 
pipe c, and thence into the nearer row of ozonising tubes by 
the inlets р р D. In passing through the annular space in 
each of these ozonising tubes, it is subjected to the silent 
electric discharge, and reaches E, containing some amount of 
стопе From Е it travels back by the rear row of tubes to 
F, and is again submitted to the action of the silent electric 
discharge, finally issuing from the apparatus by the exit 
pipe с. According to the inventor, no cooling or drying of 
the air with this form of ozoniser is required, as it is claimed 
that the rapidity of the air-flow through the apparatus is 
sufficient to keep down the temperature. The yield of ozone 
is stated to be from 58 to 70 grammes per KW.-hour, and a 
primary alternating current of 8:2 amperes at 130 volts will 
suffice to operate one ozoniser of ten tubes, as shown in the 
diagram, a transformer being ueed to raise the E.M.F. to 
between 11,000 and 12,000 volts. Further detaila of this 
ozoniser will be found in an illustrated article by the patentee, 
recently published in the Zlekírochem. Zeitschrift for April, 
1904. 
The Vosmaer-Lebret Ozoniser.—The writer, in the first 
section of this article published on August 19th, was unable 
to give any details of the construction of this ozoniger, which 
has been used in Holland for experimental trials upon water 
sterilisation. Since that date the following abstract of the 
American patent No. 754,261 bas come under his notice, 
and may be given here :— 

Ozoniser.—A. Vosmaer, Nieuwersluis, Amsterdam, aud A. Lebret, 
Utrecht, Netherlands. Patent 754,261, March 8th, 1904. Applica- 
tion filed September 11th, 1904. The apparatus consists of a 
transformer, the secondary of which is connected with a condenser 
in shunt, while Аа choking coil is interposed in series in one 
of the branches between one terminal ‘of the transformer 
secondary and опе terminal of the condenser branch. The 
ozonising apparatus, which works without any interposition of 
dielectrics between the electrodes, is also connected across the con- 
dactors from the secondary. The effect of the condenser is to 
increase the effective secondary voltage to а higher value, chiefly 
depending on the relation which exists between the current passing 
in the ehunt of the condenser and that in the ozoniser. It is stated 
that the two phenomena resulting from the employment of the con- 
deneer (super-elevation of the secondary tension and suppression of 
arcing) are intimately connected one with the other, and that the 
sparking produced in tbe osonirer decreases in proportion to the 
degree of super-elevation of the secondary voltage. Thus, the more 
the secondary voltage is super-elevated, providing the intensity of 
tbe current in the branch of the ozoniser is low, the better will be 
tbe production of electric effluvia which require a high tension, but 
a small current. Electro-chemical Industry, April, 1904. 

It is thus seen that the Voemaer-Lebret ozoniser is of the 
type provided with a choking coil to suppress sparking in 
the absence of any dielectric, & type which is usually con- 
sidered wasteful of electric energy when employed for large 
gcale installations. 

Goldstein's Ozontser.—Goldetein, a German investigator, 
has recently discovered that it is the ultra-violet rays of 
light which are chiefly instrumental in the formation of 
ozone, and he has designed a quartz glass tube ozoniser 
which is said to utilise these ultra-violet rays to the fullest 
advantage. Two platinum electrodes are fixed in the ends 
of this tube, a vacuum is produced in it, and upon allowing 
the electric discharge to occur between the two electrodes, 
the tube becomes filled with the usual coloured haze. Only 
the ultra-violet rays of light, however, can pass easily 
through the quartz glass envelope which eurrounds them. 
If the tube be now placed in an atmosphere of pure oxygen, 
cooled below — 100°, almost the whole of the gas is trans- 
formed into ozone, and this condenses upon the outer walls 
of the quartz glass tube, as a blue liquid. Not only is the 
action of the silent discharge much intensified under these 
conditions, but the liquid ozone is more stable than gaseous 
ozone, and is legs liable to be decomposed by the rays which 
produce it. The reaction, in fact, ceases to be a reversible 
one at —100° C. | 

More will doubtless be heard of this method.of producing 
ozone, since the discovery seems ав though it would greatly 
increase the yield of ozone per Kw.-hour, and thus reduce 


the P. D. between the electrodes. 
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the cost of the product. A few details of Goldstein’s 
research are given in the Electrical Review (New York) for 
September 10th, 1904, but unfortunately the value of this 
reference is slight, since the original paper or article is not 
referred to. 

The Rosenberg Ozoniser.—This ozoniser was described and 
illustrated in the ELECTRICAL REVIEw of November 11th, 
1904. In this type copper gauze is employed as the electrode 
material. The suppression of sparking in this new form of 
ozoniser is said to be due to the enormous number of points 
from which the discharge occurs, each corner of each mesh act- 
ing in this manner. An ozonising apparatus of this type 
contained in a box measuring 16 in. x 16 in. x 28 in., 
comprising three vertical ozonising surfaces, is said to 


possess 900, 000 such discharge points—and the yield of 


czone is stated to be 250 grams per KW.-hour. 

If these figures bear investigation, the yield in this appa- 
ratus is a distinct advance upon that of any other form of 
ozoniser for which figures have yet been published, and 
farther details of the exploitation of the patent will be awaited 
with interest. 

The following table brings together all the hitherto pub- 
lished figures for the yields of the various forms of ozoniser, 
with the calculated cost of electrical energy, when the 
E. H.P.-hour is supplied at 11d. :— | 


. COMPARATIVE YIELDS AND Costs oF OZONE. 


| Cost of electrical energy in pence, 
ЖОО Жула ee ааа 
' ozone in an | 


Form of ozonieer. | 
grammes per Рег kilogramme Per kilogramme 


E. . v. - hour. of ozone, of active O, 

Ы EE — S m P 
Rosenberg ... | 184 | 815 2445 
Yarnold 175 8:56 25:68 
Otto 155 9:67 29:02 
Andreoli 94 15:90 47°70 
Elworthy ... | 48 31°20 93:60 
Siemens & Haleke .. | 95 60°00 180:00 
Marmier & Abraham | 20 75:00 225:00 


The Rosenberg ozoniser, therefore, heads the list, but the 
cost of the kilogramme of active oxygen by this new ozoniser 
is still greatly in excess of the cost by the usual oxidising 
and disinfecting agent— namely, hypochlorite of lime— 
(bleaching powder or bleach), namely, between 14d. aud 17d. 
It must be remembered in this connection that the 
24°45d. given in the above table, is the cost of electrical 
energy only, and that an addition of between 100 and 150 
per cent. must be made to this, to obtain the total cost of a 
kilogramme of active oxygen, by the silent electric discharge 
method of production. 

Gray has recently been investigating the conditions which 
lead to a maximum yield of ozone in the Siemens & Halske 
tube form of ozoniser.* He has found as a result of his 


investigations, that the production of ozone attains a 


constant quantity per coulomb of electricity employed 
in producing it—and that this quantity is independent of 
The constant for the 
ozoniser he used was 27 grm. per coulomb. Gray, 
therefore, concludes that the maximum yield will always 
be obtained when the P.D. between the electrodes, is just 
sufficient to cause a luminous discharge in the gas passing 
through the apparatus. 


Il. — UTILISATION FOR WATER PURIFICATION. 


In the previous article upon ozone, the writer referred 
briefly to the use of ozone for water purification at 
Rotterdam, Marseilles, Niagara Falls, Martinikenfelde, 
Schierstein and Paderborn, and promised to give more 
information relating to these installations in the concluding 
article. 

Rotterdam.—The writer recently has been in correspondence 
with Dr. van't Hoff, regarding the proposed installation of 
an ozone water purification plant at Rotterdam, using the 
Vosmaer-Lebret ozoniser. Dr. van't Hoff states that since 
the date of his 1902 paper, no further steps have been taken 
in this matter, апа the proposal, therefore, remains in its 
embryonic stage of development. Some particulars of the 
experimental plant at Schiedam were given, however, in the 
last article. 


„ du Im CM ара ee CRESCE SER — ——— A — — 


* Journal Boc. Chem. Industry, February 29th, 1904, p. 191. 


Marseilles.— A description of the plant erected at the 
brewery of MM. Velten in this city, was published by 
Marmier in L’ Electricien in 1903, and the following details 
are taken from that article. 'The ozoniser is of the 
Marmier-Abraham box type, the electrodes being hollow and 
cooled with water. (For illustration see last article.) 

Ап alternating primary current at 60 volts preesure is 
employed, and is transformed into alternating current at 
40,000 volts for use in the ozoniser. The air used is dried 
by passing over pumice stone soaked in sulphuric acid, and 
is forced into the ozoniser under 10—20 mm. water 
pressure. 

The sterilising tower is circular, and is of brickwork, 
being 20 ft. high and 10 ft. in diameter. This tower is filled 
with flints, and the water is caused to flow down in a well- 
distributed manner, as the ozonised air passes up. 

Each litre of ozonised air is stated to contain 6 mgs. of 
ozone, and 1 cb. metre of this air (equal to 1,000 litres = 
6 grammes of ozone) is reported to completely sterilise 
6 cb. metres of water. 

The amount of ozone required to sterilise 1 cb. metre 
(1,000 litres) of water is, therefore, 1 gramme. A concentra- 
tion of 12 grammes of ozone per cubic metre of air can be 
obtained, with a discharge equivalent to 5 KW. per sq. metre 
of electrode surface. 

Lille-Emmerin.—The Marmier-Abraham system of water 
purification by means of ozone was installed at this place in 
1898, in order to deal with the conditions caused by a severe 
epidemic of typhoid fever. Fig. 3 (p. 1052) is a plan of the 
Emmerin plant. a is the generating plant, B the dynamo, c the 
step-up transformer, D the ozonisers, and E the sterilisation 
tower. The voltage used was 30,000. A large number of 
medical and other reporta were ‘made upon the work of this 
plant, and the installation was ultimately taken over by the 
town authorities. 

The normal capacity of the plant is stated to be 
35 cb. metres of water per hour, but, if required, 
3,000 cb. metres conld be dealt with per day of 24 hours. 
The cost of treatment at Lille, for an average water, is stated 
by M. Marmier to Бе 0045 fr. per cb. metre (equivalent to 


1:24. per 1,000 cb. ft.), but it is not stated whether this 


estimate covers all the charges—depreciation, interest, &c.— 
of the installation. The writer believes that the Mille- 
Emmerin plant is still in operation. 

(To be concluded.) 


THE RAPID TRANSIT SUBWAY OF 
NEW YORK. 


THE shallow subway system of New York was recently 
opened with a great flourish of trumpets. The passenger 
trafficat once assumed very large dimensions, and these numbers 
were assumed to be only a foretaste of joys to come. Unfor- 
tunately, as in all new undertakings, if we are to rely on 
newspaper reports, the staff was not in full working 
order; it were indeed somewbat of a marvel had it 
been so, with no actual experience of such lines to go 
upon. 

there has been trouble in dealing with the traffic, and the 
trains have been unable to “run on schedule,” which is 
phonetically equivalent to keeping time. Moreover, the 
ventilation is pronounced bad for there is а most serious 
deficiency of oxygen in the subway. atmosphere. As a 
first result, it is said, traffic has fallen off, and passengers 
have gone back, or upwards, to the old Elevated Railway. 
Almost simultaneously with these lugubrious reporte there 
appears a report in County Council orange, by Mr. J. 
Allen Baker, the Chairman of the London County Council 
Highways Committee. This report of 49 pages is elabo- 
rately got up, and full of pictures of the New York 
subway. 

In view of their attitude towards tramways generally, 
and the understood relation of the London County Council 
towards shallow subways in particular, this report may be 
considered somewhat in the light of a piece of special 
pleading for the shallow subway system for London. 
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We are not quarrelling, by any means, with the shallow 
subway system; indeed, we think well of it. But we 
cannot refrain from asking if it is not a fact that there 
would have been a length of shallow subway in London 
this dozen years had not the County Council and others 
slaugbtered the Bill which was introduced in Parliament 
in 1889? Unless our memory fails us, one of the first 
acts of the newly-constituted Oounty Council was to appear, 
in the person of the late Charles Harrison, as a witness in 
opposition. This gentleman gave opposing evidence on 
May 9th, 1889, as chairman of the Parliamentary Committee 
of the L.C.C. 

Iu that proposed London subway all the main features 
of the New York scheme were outlined. The streets 
were to be cleared of their mixture of earth and pipes, and 
covered with a steel and concrete roof carried on steel posta. 
Entry to the stations, which were to be at Holborn Circus, 
Museum Street, Piccadilly Circus, St. James's Street, and 
one other, was to be by a shallow flight of stairs into stations 
in the line of building. All pipes were to be placed in 
galleries, and, generally, this trial line with its electrical 
equipment would have been at least a useful experiment. 
The scheme was well backed financially, and it was thrown 
out of the House by the aid of the County Council, whose 
Highways Committee’s chairman now sends in a glowing 
report on a similar undertaking in New York. It is curious 
how attractive foreign undertakings may appear to а muni- 
cipally minded traveller. 

Owing to delays in opening, Mr. Baker was unable to see 
the line in actual operation, but be has secured numerous 
particulars and many photographs, and he appears to have 
appreciated what is undoubtedly a piece of magnificent 
engineering work, much better than did the Council of 1889 
the scheme then submitted. 

We need not trace the early history of the New York under- 
taking. The first point to be noted is that though the power 
houses are taxed like other real estate, the subway itself, the 
franchise, and the equipments and rolling stock are untaxed. 
The subway itself belongs to the City ; the other items are 
the property of the contractors. The cost was not to exceed 
£7,000,000, and the Southern terminus was, therefore, 
fixed at the Post Office, which is quite a long way from 
the extreme point of the City. At 104th Street the line 
branches into two, the West and East side, two track lines 
which have been partially extended to have three tracks. 
The total mileage in single track is 62, of which length 6:7 
miles are four-track, 6'7 miles are three-track, and 7:7 miles 
are two-track roads, making a street mileage of 20°81 miles. 

I'rom the views of the line given in the report, one reason 
for the bad ventilation becomes perfectly clear. Only steel 
pillars stand between the different tracks. The subway is 
very wide, and each train only fills a small portion of it, 
and can therefore have very little effect upon the ventilation. 


In the proposed London subway of 1859 there was to be 


a thin non-resonant partition between the tracks and thc 
trains would have compelled ventilation. The report before 
us speaks of the New York subway as being well ventilated, but 
Mr. Baker wrote this apparently before the line was at work, 
for he did not stop to see it opened, and he could not 
possibly judge of ventilation in a place where there was 
nothing occurring to call for change of air. There is, how- 
ever, nothing to prevent the placing of the necessary parti- 
tions from column to column, and во greatly facilitating the 
air expulsion, even at some increase of train resistance. 

Mr. Baker not inaptly refers to the arched tunnel type of 
railway, like the London Underground, as possessing the 
advantages of neither the deep tubes nor the shallow sub- 
ways. From the street surface to the roof of the subway the 
minimum depth is 80 in. The street is thus merely a roof 
over the subway, such as was laughed at by the late Samuel 
Pope, Q.C., as making a drum of Piccadilly. 


Though New York is comparatively a city of yesterday, 


the complication of pipes and other buried lines of com- 
munication was a very serious matter to deal with. The 
report gives very little information as to how pipes and 
sewers were dealt with, but from the pictures it can be 
gathered that in places large pipes were taken care of over 
the subway roof by sub-division into several smaller pipes, 
But no full scheme of pipe galleries seems to have been 
undertaken. 


The power house is distinctly American. In the base- 
ment of the boiler house are ash conveyors. Next above are 
the boilers, above which again are the economisers, and 
above these again the coal bunkers. 

The condensing plant and other auxiliaries are placed 
between the boiler house and the engines, which consist of 
pairs of compound engines with horizontal H.P. cylinders 
working оп the crank-pins of vertical L.P. cylinders, a sort 
of modification of the old Lancashire practice. 

The five brick chimneys are in line down the middle of 
the boiler house, but they are carried on steel column 
framing 76 ft. high, and this leaves open the space below, 
which would otherwise be occupied. 

The most costly of the four-track work absorbed 
£800,000 per mile. Two-track work, exclusive of stations, 
averaged £265,000, and elevated portions £105,600, also 
exclusive of stations. When the whole system is complete 
to the outskirts of Brooklyn, it will be possible to travel 
18 miles for the customary 5 cents. 

A useful idea in station construction has been to make 
each station of individual aspect, so that a passenger can 
recognise bis own particular pattern—a departure from 
standard patterns which is certainly excusable. The different 
effects have been obtained by variations in the lines and 
panellings of the glazed brickwork. Nor have they scorned 
a jeu de mot, for each pier panel at Astor Place station 
carries а beaver in bas relief. 

Taken in all, this New York subway is a fine piece of 


Work, and it should not be difficult to cope with the reported 


ventilation troubles. The wonder is that this was not fore- 
seen and suitably provided against after the examples of 


London's troubles. | ` 
SOME ANOMALIES OF MUNICIPAL 
TRADING. 
By Y. Z. 
II. 


Many local authorities regard electric lighting as a kind of 
birthrigbt. Consequently the ambitious councillor, anxious 
to be associated with initiation, scans the tabulated accounts 
of municipal electric lighting undertakings (how descriptive 
this word really is), and shows by averages, based upon 
the misleading accounts of other towns, that such an 
enterprise should yield a profit after the first year. He does 
not, anticipate a large profit in the second year, but ве what 
з splendid asset would be secured to the ratepayers, &c. 

He sees no reason why the project should not be much 
more successful under the enlightened management of his 
colleagues and himself, than other similar undertakings else- 
where. The prospect is alluring, especially to those coun- 
cillors who publicly talk in thousands, and privately deal in 
pence ; and it is decided to apply for a provisional order. 
The question then arises as to who shall prepare a scheme. 
The ambitious initiator, having read the tabulated accounts, 
and being able to talk about units and load factor, fears not 
to walk, and suggesta the economy of instructing the 
surveyor to do it—with a hint as to his own knowledge. 
This hint defeats it own ends, for a jealous colleague, not 
having studied the tabulated accounts, has a chill doubt, 
and, ав an amendment, proposes that an expert 
instructed to prepare a report at a strictly nominal fee, 
to be merged into general fees in the event of his scheme 
being approved of and carried out by the Council." 

After a fierce discussion and accusations of extravagance, 
the amendment is carried and ап expert appointed. The 
question of general fees arises, and it is decided provisionally 
that the expert is to receive a percentage on the amount spent. 

Now we look with pride on our consulting engineer, and 
although we do not consider the effect of their conservative 
prudence on our industries, yet we justly regard them 38 
being on the same ethical plane as our judges; but they are 
only human, and when encouraged by their employers to 
make the lighting a credit to the town with all economical 
appliances and ample facilities for extension, who shall blame 
them if in the circumstances they reflect their employer 
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views in their report, and, in doing во, over-estimate the 
revenue, and, in fact, place the venture on an entirely 
fallacions capital bat is, especially as municipalists are in the 
habit of talking of the profit to be derived, and in the same 
breath, stating that a municipality does not want to earn 
large profits like a company. 

The advocates of municipal trading maintain that a local 
authority is in a better position to trade than a limited com- 
pany, beoause it can borrow at a comparatively low rate of 
interest. They point at the 5 per cent. offered to debenture 
holders, the 6 per cent. to preference shareholders, and to 
the inducements offered to ordinary shareholders to sub- 
fcribe, and they say that they can borrow at about 5} per 
cent. Councillors almost claim personal business capacity 
because of this borrowing facility, and rather despise capable 
business directora on account of their difficulty in raising 
capital. But what would these councillors say of the man 
who, without necessity, mortgaged the estates of himself and 
bis heirs with the possibility of gaining 1 or 2 per cent. 
more interest, then he has to pay, and the absolute certainty 
that he and his heirs will have to make good all losses? 

If these councillors were directors of a company whose 
organisation was that of a local authority without rates to 
mortgage, bat only the security of the undertaking to offer, 
it is doubtful whether any subscribers could be found. 

As а rule a local authority со sists of about 18 elected 
members. These members, although they may be unanimous 
us to the desirability of trading, may differ materially 
in their views as to management and policy. Consequently 
their decisiong are often vague compromises, entirely devoid 
of that strength necessary for successful trading. Their 
usual panacea for loss is extension, and when, after having 
bought some experience at the expense of others, the loss 
becomes unbearable, their places are filled by othera without 
experience, who make promises which cannot be fulfilled. 


REVIEWS. 


The Eleciric Furnace. By HEN RI Moissan. Translated 
into English by A. T. de Monilpied, M.Sc., Ph.D. 
London : Edward Arnold. 1904. Price 108. 6d. net. 


One must view with mixed feelings the appearance, seven 
years after the publication of the French original, of an 
English translation of Moiesan's own account of his famous 
researcher. Of course, it may betoken the fact that the 
increase of general culture among our men of science and 
engineers bas rendered an English version of a French work 
а luxury rather than a necessity ; or it may betoken the 
continued existence of the national faults of supineness al. d 
indifference that we would fain believe we had become fully 
alive to, and had shaken off. Jet us be charitable, and 
believe that the former is the true explanation of the tardy 


appearance of the book now before us, and if, in the eyes of 


some, such a belief amounts almost to credulity, let those 
prophets of evil comfort themselves with the knowledge that it 
is only a few weeks ago that the authorised American edition 
of Le Four Electrique" was published, and that we may 
even score a point over our friendly rivals, inasmuch as 
Mr. Edward Arnold’s edition is, of the two, decidedly the 
superior. ‘The translation on the whole is good, but it is too 
literal, with the result that there is often some sad confusion 
of tenses, otherwise there is little adverse criticism to make; 
the bold and excellent print is as much a credit to the printers’ 
art, as it is a soothing delight to the readers’ nerves, and 
this is worthy of all grateful recognition. 

The advances that have been made in the applications of 
electric furnace methode to industrial operations in the 12 
years since Moissan began his laboratory researches are 
truly remarkable, and it is no exaggeration to say, it is these 
very researches of Moissan that have formed the starting 
points for, and givea an impetus to, many of the commercial 
processes now familiar to all t chnical men. No progressive 
chemist, therefore, and no brcad-minded electrical engineer 
who ia really interested in all the possible applications of the 
agent which it is his business to produce and supply, can 
afford to be ignorant of investigations of such fundamental 


importance. Within the last few years the preparation of 
calcium carbide, and of the more important ferro-alloys, such 
as ferro-chrome, ferro-silicon, and ferro-titanium, to mention 
only a few of the reactions first studied by Moissan, and of 
carborundum and graphite (in connection with which the 
name of Acheson should also be mentioned), have passed 
from the laboratory stage into industrial processea of con- 
siderable magnitude, Moreover, there seems little doubt 
that we are now on the eve of witnessing a revolution in the 
manufacture of high-grade and special steela—and, perhaps, 
under certain conditions, even in the smelting of iron itself 
—du2 to the introduction of these same electric furnace 
reactions, the principles of which can nowhere be so 
thoroughly and scientifically studied as from the pages of 
Moissan’s treatise. 

The book is divided into five chapters. In the first 
chapter are described the various types of furnaces used by 
Moissan in his researcher, and in this connection he is 
careful to point out that previous workers (such as 
Despretz, and Siemens and Huntington, “ to whom we owe 
the first practical electrical furnace”) have used the elec- 
tric arc to produce high temperatures; but he, the author, 
has made use of the heating properties of the arc alone, 
leaving aside the purely electrolytic action, and has devised a 
simple and practical apparatus by which chemical reactions 
at temperatures probably exceeding 3,500? C. can be studied 
with ease. The rest of the chapter is devoted to a study of 
the crystallisation of certain oxides, and the fusion and 
volatilisation of the most refractory metals and oxides, such 
as magnesia, lime and silica. 

The second ів а most important chapter, and contains an 
account of researches on the different varieties of carbon 
—amorphons, graphitic, and the diamond—including the 
famous research on the artificial preparation of the diamond, 
which, it will be remembered, Moissan succeeded in pro- 
ducing by plunging into molten lead, and thus suddenly 
cooling, iron at 3,000° С, saturated with carbon in the 
electric furnace. 

The third chapter deals with the preparation and purifica- 
tion in the electric furnace of chromium, manganese, molyb- 
denum, tungsten, vanadium, uranium, silicon, aluminium, 
and other important elements and their alloys—particularly 
ferro-alloys—and is full of valuable information and sugges- 
tion. When it is mentioned that some of these metals had 
never before been prepared in the pure state, while others 
had never before been seen, excepting in the form of powder 
or minute globules, it will be realised what a powerful engine 
of research is the electric furnace, and how great a debt is 
owing to Prof. Moissan, who, perhaps, more than any other 
man, has proved how valuable and indispensable it is to the 


modern scientific metallargist. 


The fourth chapter deals with the preparation and 
properties of the carbides, of the alkaline metals, rare 
earths, iron, and aluminium, and of some borides and 
silicides. Particularly interesting is the description given 
of calciam carbide (which Moissan himself first prepared in 
1892) and the impurities which it may contain. The short 
sections which follow, on the metallic phosphides and arse- 
nides, and the whole of chapter V., which outlines the 
author's and his pupils’ recent researches on carbides, sili- 
cides and borides, do not occur in the French edition ; the 
last chapter, in fact, having been specially written for 
the present purpose. An index—lacking in the original— 
has wisely been added. 

It can be imagined from this slight sketch of Moissan’s 
classic work, that there is hardly a page of it which is not 
crowded with interest, and hardly a section which does not 
teem with suggestion, and if the coming of this English 
edition of the book has been so long delayed, we may still 
be thankful that it has come at last, and come in a form 
which it is pleasure to handle and a delight to read. 


Die Elektrischen Anlayen der Schieiz. Vol. I. Die Elek- 
trisch betriebenen Strassen-, Neben-, Berg- und Voll- 
bahnen. Edited by S. Herzoc. Zürich: Albert 
Raustein. 1905. Price M. 18. 

This is a magnificent work of 400 pages, printed on 

excellent paper, and illustrated with no fewer than 533 

figures, many of them on folded plates. It contains detailed 
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descriptions of 48 electric railways of Switzerland, of which 
six are operated with polyphase current, and the remainder 
with direct current; the experimental single-phase system 
of the Oerlikon Co. is also described. Of these installations 
the majority are, of course, tramways, about half of which, 
however, are interurban in character ; but two main line 
railways (that of Burgdorf-Thun, worked with three-phase 
currents, and that of Freiburg-Maurten-Ing, with direct cur- 
rent), and a full-gauge railway (Chavornay-Orbe), are in- 
cluded, besides several mountain rail ways. 

The descriptions are exceedingly thorough; not only are 
drawings and plans given, in addition to photographic illus- 
trations, but also diagrams of connections and detailed calcu- 
lations in some cases are included. It follows that & vast 
amount of technical information on all points connected with 
electric traction is contained in the pages of this compila- 
tion. Whilst it is true that much of this information is 
mainly of local value, it is equally true that a very large 
proportion is of interest to electrical and tramway engineers 
in all conntries, embodying, as it does, the experince of the 
leading Swiss engineers, whose admirable achievements have 
placed them in the front rank of technical skill and enter- 
prise. The description of the Oerlikon single-phase system, 
in which a motor-generator is carried on the locomotive to 
convert from А.С. to D.C. for the driving motors, is of special 
interest, though the introduction of satisfactory А.С. motors 
has deprived it of most of its importance. 

The work is certainly one of great value as a reference 
book. It will be followed by a sinfilar compilation relating 
to the lighting and power installations of Switzerland, which 
may be trusted to be of equal excellence and interest. 


Preliminary Conference al Berlin on Wireless Telegraphy 
(August, 1903). Translation of the Procés-Verbauz 
and Protocole Final. By GxonaE NEILSON. Officially 
accepted by H.M. Postmaster-General. London: George 
Tucker. Price 8s, 6d. net. 


By this time most of us are familiar with what was gaid 
and done at the Berlin Conference a year ago, and as we 
turn over the pages of this book, we are inclined to ask: 
* Wer reilel so spit durch Nacht und Wind?" Is it 
expected that the same subtle agency that disposes of space, 
plays similar tricks with time, во that а year is but as 
yesterday? It is, perhaps, more generous to suppose that 
the unique character of the Conference rendered it desirable 
to set forth the proceedings in standard form, and in plain 
English. The proceedings certainly contain many 
particulars of considerable interest to cable companies in 
regard to conventions, and they give the reader an insight 
into the various international problems which beset the 
question of space telegraphy. Two circumstances, however, 
have arisen since the Conference, to render these grave 
deliberations curious reading. The first is the decision of 
the Russian Government in reference to wireless telegrapby 
in war. The second is the Parliamentary Bill for 
the regulation of wireless telegraphy in this country. 
In the circumstances, it looks rather as though the 
efforts of the Conference upon a subject unripe for dis- 
cussion bad been thrown away, and we are inclined to think 
that the same criticism applies to the English Bill. If in 
times of peace we cannot syntonise or easily localise, and if 
in times of war the apparatus is declared contraband, what 
conventions are worth consideration? In times of peace, 
absolute freedom to experiment must be allowed, or methods 
of syntony will never be discovered; the common rules of 
courtesy can alone enable operators to get their messages 
through. In times of war, the nation that commands the 
sea will also have the best of the ether. It would be just 
as reasonable to legislate about the use of the heliograph, or 
the telescope, as it is to hold conferences and draft bills 
restricting the use of coherers—it is legislation without a 
chance. For the police it offers difficulties far transcending 
their ludicrous efforts at speed measurements of motor-cars. 
The book itself is well printed, and is excellently rendered 
into English. As it is presumably intended for reference, it 
а have added to its value if the author had provided an 
index. 


Electro-Chemistry. By К. A. LEHFELDT, D. Sc. Part I.: 
General Theory, including a Chapter on the Relation of 
Chemical Constitution to Conductivity, by T. S. Moore, 
B. A., B. Sc. London: Longmans, Green & Co. 1904. 
Price 5s. 


This is the second volume of the series of ** Text- Books of 
Physical Chemistry," which are now being issued by Mesirs. 
Longmans, Green & Co., under the editorship of Sir /William 
Ramsay. As will be seen by the title, the subject of electro- 
chemistry has been cut in two, the present volume dealing 
with theory, while practical electrolysis, primary and 
secondary batteries, &c., are to be dealt with in a second 
part. Part I. consists of a closely-printed book of some 270 
pages. and divided into three chapters. The first treate of 
the relationship between quantity of electricity and quantity 
of chemical action, and the third describes the relationship 
between electromotive force and intensity of chemical action, 
both of these being written by Dr. Lehfeldt. The second is 
written by Mr. Moore, covering the relationship of. chemical 
constitution to conductivity. The volume strikes us as a 
very comprehensive, and fairly lucid, presentation of modern 
views upon the theory of electrolysis, а subject which still 
offers difficulties and obscurities to the student, and one 
which perhaps does not interest as many chemists and elec- 
tricians as it should. That the book is up-to-date is 
shown by the foot-notes, where references to tbe journals of 
the current year may be found. Chapter L, which we have 
read most carefully, contains more so-called ‘* printers’ 
errors" than we may reasonably expect to find in а volume 
of this character ; but in other respects it is undoubtedly в 
credit to authors, publishers and printers. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week, 


Nernst Lamps. 


In 1902 improved lighting at the least expense was 
required in a church already possessing its own plant. With 
the latter I had nothing to do, being told the available 
output at a given nominal voltage, and that all was in good 
order. А Nernst was proposed, tried and found satis- 
factory, but the burners went. More lamps were 
added und found pleasing, put still burners failed. А 
guarantee was requested, but I advised that the 
voltage should be kept more regular, and not exceed 
а certain maximum. In the end more wiring and lamps 
were installed. The burners still gave trouble, and I 
continually made suggestions for the regulation of the 
voltage, but could get no satisfaction ; and at last, one 
Sunday evening, the current became gradually and beauti- 
fully less, and the lighting failed so far that the congregation 
had to sing a hymn they all knew and go home. Thereupon 
I was arbitrarily kicked out, and have been unable to get any 
settlement of account. I have since been informed that my 
Successor was in the same predicament with regard to the 
lighting, and that if I could get him to finish his work, our 
accounts would be gone into together. 

A plant may be run by its owners in any manner they 
prefer, so long as no injury happens to others, but if they 
fail to observe reasonable conditions for the operation of the 
lamps used, neither the Nernst nor any other lamp, nor the 
fitter should be in any way responsible. 

R. Pippette. 

London, S. W., December 2181, 1904. 


We beg to heartily endorse the remarks of Mr. Henry 
Joseph, in your issue of the 23rd inst., re Nernst lamp 
burners, and also Luna burners, Our experience coincides 
with his in every particular. With regard to the remarks 
of R. W. 8.” in the same issue, and of S. Үү. W. in 
the issue of the 16th inst. re voltage, we have constantly 
used 250-volt Nernst lamps, on а nominal voltage of 240, 
and have at times tried 260-volt lamps on the same cirouit, 
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but have not found а marked difference in the lives of the 
burners, but we find from our books that we replaced more 
burners in November alone, than in the months of May, 
June, July, and August together, which, in our opinion, 
points to the climatic conditions as the chief factor in the 
control of the lives of burners. 

We should like to make a few remarks in reply to Mr. 
Stephen M. Johnstone, upon the subject of the hawking of 
lamps, &c., at impossible prices. In this locality we have 
very little trouble with the class of hawker mentioned by 
that gentleman, as we found that they cut their own throats 
long ago, but we find that many customers, after their places 
have been fitted up by us, go direct to the wholesale houses, 
and get the same discounts as we should ourselves. This is 
particularly true of the lamp mentioned, or rather described 
by your correspondent, as to our sorrow we know that a one- 
time customer of ours bought some dozens of them the other 
day in that way. Where that is done, the contractors have it 
in their own hands to remedy the fault, which could best be 
done by boycotting those houses which supply goods in the 
manner we have described. | 

Suburban Contractor. 


Contractor v. Hawker. 


I have been greatly interested in reading the letter of 
Stephen M. Johnson in the current issue of the REVIEW, 
and quite agree with him as regards the cutting of prices and 
the evils which must result. 

A few months ago I introduced to the notice of a shop- 
keeper in а neighbouring town the B type Nernst lamp, and 
quoted him the list price of 5s. each, whereupon I was informed 
that he and several others had purchased, from & hawker, 
some of these lamps at 3s. 5d. each. І afterwards secured 
some of these lamps from the firm at Liverpool that had sent 
their men round with them, and in the majority of cases 
found that there was something faulty with them, either in 
the body or cut-out coil. I returned several of these to them, 
asking for replacementa, but from that day to this, have 
heard nothing from them. I believe that since then tbe 
patentees are making efforta to stop these practices. But I 
would point out that only last week I had an instance of 
these lamps being sold at 4s. 6d. each by & certain London 
Stores, and in order to secure the order, I had to let my 
customer have them at this price. 

‘There is, however, another side to the question. Why 
should manufacturers in many case8 try to do without the 
contractor, and quote direct to the consumer, and even send 
their traveller round? In lamps especially, I find it almost 
impossible to get a fair profit from large consumers, such as 
hotels, hydros, &c., as they can purchase direct from many 
makers at almost the same price as myself. 
summer I have lost two large orders through this, the price 

uoted being only the same as, or only Id. above, that which I 
should have to pay. 

I have endeavoured to do business with the mines in‘ this 
district, but find that except in cases in which I hold special 
agencies, the game is not wortb the candle, as the majority 
of them are able to deal direct with some manufacturer, and 
I cannot quote a price which, after paying office and travel- 
ling expenses, would leave me any profit. Mind you, I do 
not condemn all manufacturers, aa many of them are per- 
fectly loyal and refuse to supply direct, and refer their 
inquirer to the nearest contractor that deals in their goods, 
and I have secured several orders through manufacturers. 

Bat I ask with your correspondent, is the general condi- 
tion of things fair that the pushing contractor who spends so 
much of his time endeavouring to obtain business, should 
find that it has slipped from his grasp by reason of the 
cutting hawker or the direct-dealing manufacturer? I con- 
clude, as he has done, “ It is high time something was done 
to put things on a proper basis.” | i 
H. Willoughby Lance. 
Llandudno, December 26th, 1904. 


Regarding Rotaries. 


With reference to running rotary converters and syn- 
chronising them—in an article on rotaries, which appears 


Only this last 


in a new book on electrical practice, the following method 
of putting rotaries оп is described amongst others :— 

The machine is run up ав a D.C. motor until а little above 
synchronous speed, then the shunt field is broken, and the 
A.C, switch put in the field, being replaced when the А.С. 
amperes come down to a known low value. The words are 
not exact, but as near as І can remember. 

Does anybody know where this method is usually prac- 
tised, and is there any difficulty with it? 

Is the armature current allowed to remain on after the 
field is broken? The paragraph does not say. If the cur- 
rent is off both the armature and field, there will be no 
difference between the way described above and the ordinary 
method of starting up on the three-phase side, except that 
the rotary cannot pick her field up the wrong way round, 
their almost invariable custom when wanted in a hurry, and 
will not take such a large starting current, which, though 
having a low power factor, rather plays up the volts. 

On our rotaries we have a small starting circuit-breaker, 
600 amperes size, in series with the starting resistance, which 
is automatically tripped by a catch on the low tension А.С. 
switch when it is closed. | : 

We generally run up on the b. O. side; the shunt field is 
not broken by the starting C. B. being tripped, as it is 
taken separately from the bus-bars when starting up: 


Balderstone, A.I.E.E. 


Re 6,500-volt Switchgear. 


May I remind those who heard Mr. Andrews's reply to the 
discussion on his recent paper that his reference to 9-in. 
panels as having been advocated by me three years ago was 
somewhat misleading ? The Ferranti 6,000-volt generator 
switches exhibited and described at Owens College at that 
time were not fixed in 9-in. panels, but in 12-in. cellular 
panels, whereas the centres per phase on the 6,500-volt switches 
now shown by Mr. Andrews are only 8}-in. apart, or actually 
lees than those which I am said to have advocated three 
years ago for cellular panels, notwithstanding the fact that 
there are parta of differing potential exposed within these 
narrow limite (8}-in. centres) without any insulating shield 
between them to reduce the risks of shock and breakdown. 


Henry W. Clothier. 
Eccles, December 28th, 1904. 


The Cult of the Marine Engineer. 


THE TWO COLTS. 
(With apologies to Rudyard Kipling. Esq.) 


* This ditty is a string of lies, „ 
But how the deuce did Gubbins rise? 


Potiphar Gubbins, E. E., 

Stands at the top of the tree, 
And I muse in my bed on the reasons that led 

To the hoisting of Potiphar G. 


Potiphar Gubbins, E.E., 
Is many years junior to Ме; 

Each connection he makes either burns out or breaks, 
And his work is as rough as he. 


Potiphar Gubbins, E M.. 
Tipples when on the T.T., 
And I can't understand why you gave him your hand 
Lovely Mehitabel Lee. 


Potiphar Gubbins, Е.Е, 

Is dear to the Powers that Вз 
For they bow and they smile in an affable style 

Which is seldom accorded to Me. 


Potiphar Gubbins, E.E., 
Mixed up his D. and A. C. 

The fuses all spluttered and Pótiphar muttered 
Bomething beginning with D. 


Careless and lasy is he, 

Greatly inferior to Me. 
What is the spell that you manage so well 

Commonplace Potiphar G. ? 


Lovely Mehitabel Lee, 
Let me iaquire of thee, 
Should I have riz to what Potiphar is 
Hadst thou been mated to Me ? 


Veritas Vincit. 
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The Dignity of the Profession. 


I am very glad to notice that at last we have a man who 
is prepared to sacrifice his position rather than put up with 
tbe insult paid to the electrical profession of appointing a 
** jointer " as assistant engineer. Why did not the Electrical 
Light Committee of the Elland U.D.C. go one farther on 
the score of economy, and elect a greaser or pupil to the 
position ? 

It would be rather interesting to see the financial results 
of their economy (sic) at the end of a year. 

Surely an electrical engineer should know the best man to 
elect, seeing that it is to his own interest to run the station 
economically? What do the members of the average 
committee know about this ? 

May we have more men like Mr. Heron, is the wish of 


go | Dignity. 
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Is Steel Conduit Wiring Doomed ? 


During the last few years steel conduit wiring systems 
have been used very extensively for indoor wiring, and for 
lighting more than anything else, and whenever new buildings 
are to be wired, it seems to be taken for granted that the 
conduit system must be used. | 

When, the conduit system was first introduced it became 
popular almost immediately, and it was just as quickly classed 
the ideal system, Wiring in steel conduit was specified for 
here, there and everywhere. This was before experience had 
taught us the many ills and defects the tubes were liable to, 
and when the advantages on/y of the system were looked at. 

Some engineers, and contractors especialiy, are beginning 
to find conduit installations a source of worry, trouble and 
expense, 

During erection it is very nice to be able to bury the 
wiring in the plaster, оп walls, and in ceilings, and to 
lay it in concrete floors, ав the tubes and wires 
are then out of sight, and generally out of mind, until the 
light fails in some part of the buildings; then, after an 
examination, it is found that all fuses, lamps, &c., are good, 
and it begins to dawn upon the mind that it is а conduit 
job, and that nowhere can the wires be examined, although, 
after testing, it is proved there are broken ones somewhere. 

Then it is that the tube system begins to lose tome of its 
former charm. Is not it а well known fact that in the bulk 
of installations, the largest number of wires poseible, have to 
go into the least number of tubes, and when the first break- 
down occurs, it becomes necessary to re-wire on tbe surface. 
Whenever steel conduit systems are used (light gauge), and 
buricd in wet concrete, plaster, &c., trouble will follow 
sooner or later, as moisture will get into tubes, and tubes will 
rust, and vulcanited cables will not resist everything. 

As I am very interested in wiring systems, I should like 
to know the experiences of some of your readers in regard 
to failures in conduit systems, and also an expression of 
opinion on : © Is steel conduit wiring doomed ? " 

For my part, I think it ie, unless the nature of the con- 
dait itself is improved so as to withstand the attacks of 
moisture, &c., or unless conduit systems are installed in а 
very different manner from that on which the bulk of 
installations are erected at present. 

Hoping the matter will have fair discussion, and trusting 
I have not occupied too much of your valuable space. 

H. Moss. 

Birmingham, December 27th, 1904. 


['* CurrosiTy,” who has omitted his name and address, is 
apparently unaware that demand indicators are usually 
given а time lag, to that an excess current taken for five or 
ten minutes only is not recorded. — Ens. E.R. | 


THE CONTINENTAL ELECTRICAL ENGI- 
NEERING INDUSTRY. 


GERMAN COMPANIES AND IMPROVED FINANCIAL RESULTS. 


Tem improvement noticeable in the German electrical industry 
during the past few months still continues, and from tbe reporta 
which have been issued for the financial year ended June 30tb, it 
would seem that several of the companies have begun to exhibit 


more satisfactory results. An abundance of work bas been forth- 
coming in nearly all departments, and particularly in the pro- 
duction of dynamos, transformers, and batteries. No doubt the 
strong combinations which have been established in the past year 


or two have contributed towards the general improvement, which 


is expected to continue in the future. The question of forming a 
syndicate of cable-makers is under the consideration of the prin- 
cipal companies, although a decision has not yet been concluded. 
The Siemens-Schuckert Works Co. has just constituted two com- 
panies for the promotion of the business of the parent company, and 
also that of the Siemens & Halske Oo., in Mexioo and Brazil 
respectively. 

The manufacture of the new Edison accumulator is about to be 
undertaken in Germany by a company to be formed for the pur- 
pose. Various rumours on the subject have been in circulation. It 
was at first reported that the company was to be established under 
the auspices of the Deutsche Bank and the Deutsche Oredit Anstalt, 
and that the inventor was to become one of the directors, but this 
report has not been confirmed down to the present time. What, 
however, seems certain is that Herr Sigmund Bergmann, of the 
Bergmann Electricity Works Co., is the principal promoter of the 
new company, which expects to begin the manufacture of the 
battery in the works of the Garvin Maschinen Fabrik early next 
year. In the meantime the Cologne Accumulator Works Co, of 
Kalk, which owns the Waldemar Jungner battery patents, claims 
that the Edison accumulator falls within the scope of the latter 
invention. 

GERMAN WORKS. 


The accounts of the Allgemeine Elektricitäts Gesellschaft for 
1903-4, show an improvement over those of the preceding financial 
year, and the more satisfactory position of affairs is empbasised by 
the larger amount of capital which shares in the profite. Having 
increased the share capital mainly for the purpose of absorbing the 
Union Electricity Co., the capital of the A.E.G. now stands at 
£4,296,600, as against £3,000,000 on June 30th, 1903, and of the 
former total the sum of £4,125,000 participates in the dividend 
for the past year, which is at the rate of 9 per cent., as compared 
with 8 per cent. in each of the two preceding years, 12 per cent. 
in 1900-1, and 15 per cent. in 1899-1900 ор a capital of £3,000,000. 
After deducting £60,000 for interest on loans, the balance-sheet for 
the past year indicates gross profits amounting to £521,935, as 
against £349,200 in 1902-3, and net profits of £428,331, as compared 
with £281,219 a year ago. The payment of the dividend requires 
£371,250, the sum of £27.812 has been voted as fees and allowances, 
and £17,500 to the benevolent funds, while the balance has been 
carried forward. Early in November, when the dividend announce- 
ment was made, the directors intimated that the orders on band 
represented £6,150,000, as against £4,350,000 at the corresponding 
period of 1903. The report now states that the number of emplos és, 
which was 18,278 in October, 1903, had been increased to 27,457 in 
the equivalent month of this year, and a further augmentation will 
shortly be neceseary. During the year the sudden increase in the 
number of orders rendered it essential for almost ell the machine 
tools in the shops to be kept constantly in operation day and 
night, and this state of affairs compelled the company to make 
additions to the machinery and extend the shops. In the turbine 
department, where tbe workmen have been increased to 1,200 men, 
orders have been abundantly received for turbo-dynamos of from 
quite small sizes ор to plant of 6,000 H. v., and two ship engines cf 
a combined output of 6,000 н P., аге so far advanced that they are 
expected to be erected on board in the spring. The Nernst lamp 
has been further developed, and owing to the growing demand the 
manufacture is to be transferred to a new factory which hag уеб to 
be built. After referring to tbe glow lamp syndicate, the com- 
pany's cable factory and automobile department, the report remarks 
tbat the coal and iron industry is in general changing over to largo 
р мег transmission plante, and that the employment cf large 
electric motors bas begun. Main shafts and rolling mill machinery. 
of which only a few are electrically worked at present, will afford 
an opportunity for the sale of motors of thouranda of Lorse-power. 
These secondary plants will require primary dynamos in units 
whose size will be determined by the development of gas engines 
and steam turbines, and which in the latter case is already put at 
10,000 н.р. The orders on hand for electric tramways exceed those 
in the previous year, and this is perhaps connected with the absorp- 
tion of the Union Co. As to the agreement with the General 
Electric Co., of New York and its European subsidiary companies, 
the report states tbat the company participated in the A. E. G. 
Thomson- Houston Co., of Milan, to the extent of a nominal capital 
of £120,000, and transferred to its friends a sbare in its branch 
companies in France and Fngland, namely, £8,550 in the Восіс.ё 
Francaise d'Electricité, A.E.G. of Paris, and £29,840 in the Elec- 
trical Co., Ltd., of London. The English patents for the Nernst lamp 
have been transferred to the A E.G. English Manufacturing Co. 
with ¢ share capital of £150,000, which is held by the Berlin 
parent company. Among the displacements in the companys 
investments may be mentioned the realisation of a further batch 
(£200,000) of shares held in the Zarich Bank for Electrical Eatet- 
prises, and the acquisition of shares in the Brown-Boveri Co. The 
patent account is again enter ed at £40,000. The debts outstanding 
amount to £2,600,000, whereas the creditors represent £1,200,000, 
of which £1,000,000 relates to the Union Co., but this will practically 
be transferred to the A. E. G. on the termination of the liquidation 
of the Union Co. The credit at the company's bakers has risen 
from £980,000 a year ago to £1,345,000 at the end of the financial 


year. 

Tbe shareholders in the Union Electricity Co., of Berlin, have 
just approved the report and accouats for the year 1903-4. The 
report only dealt with the transfer to the Allgemeine Co., of the 
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company’s working accounts, manufactvres, patents, &c., and showed 
net profits amounting to £77,810. It was decided to devote 
£72,000 of this total to the payment of a dividend at the rate of 
6 per cent., which had been guaranteed by the Allgemeine Co, 
to allocate £1,920 as fees to the board of supervision, and to place 
the balance to the reserve fand. The liquidation balance-sheet, 
which was also presented at the recent meeting, disclosed the fact 
that the only property remaining in the possession of the company 
is the land and buildings in the Hutten Strasse, which are at 
present leased to the Allpemeine Co. 

The directors of the Siemens & Halske Co. propose to pay а 
dividend at the rate of 7 per cent. for 1903-4 as compared with 
5 per cent. in the previous year. 

The sbareholders of the Berliner Telephone Works Co., of 
Hanover, have sanctioned an increase in the sbare capital from 
£50,000 to £160,000 for the purpose of liquidating bank and other 
advances obtained during the past financial year. A reference to 
the company’s report for 1903-4 explains that these loans were 
rendered necessary owing to the extension of the business, and the 
larger credits thereby required. The turnover increased by 20 per 
cent. over that of the previous year, and the demand for better 
qualities of manufactures was greater. Including the balance 
brought forward from 1902-3, the accounts show a net surplus of 
£14,237 as compared with £8,150 а year аро, and a dividend has 
been declared at the rate of 9 per cent. on the capital of £50,000, as 
against б per cent. in 1902-3. The directors state that all the 
company's branches were favourably worked during the year. 

The report for 1903-4 of the Electric Light and Power Invest- 
ment Oo., of Berlin, shows that the company has now acquired 
practically the whole of the ordinary and preference shares in the 
Cologne Company for Electrical Investments. In connection with 
this acquisition, and also for the purpose of increasing its funds, 
the Berlin company has made a fresh issue of bonds which now 
total £875,000, in addition to the ordinary share capital of £937,500. 
The net profits amount to £61,016, as compared with £59,460 in 
1902-3, and it is proposed to pay а dividend at the rate of 5 per 
cent., being the same rate as in 1902-3, and comparing with 
3 per cent. in 1901-2. The company is interested in different 
lighting and traction undertakings in various parts of the world, 
including the Underground Electric Railways Co. of London, while 
an advance of £60,000 is said to have been made to а London com- 
pany during the past year. 

The gross profits realised by the Schuckert Electricity Co., of 
Nuremberg, from investments, enterprises and securities amount to 
£174,658, as compared with £214,341 in 19023. After deducting 
general expenses, taxes and interest charges, and providing for 
depreciation, the net profits reach а total of £63,373 as against 
£6,677 a year ago. Having placed 5 per cent. of the surplus to the 
legal reserve fund, the directors propose, instead of recommend- 
ing the payment of а dividend, to carry forward the balance of 
£60,205. 

" FRENCH AND OTHER COMPANIES. 


The report for 1903-4 of the Société Industrielle des Téléphones, 
of Paris, which has а share capital of £720,000, states that the net 
profits amount to 479, 760, as compared with £52,020 in the pre- 
ceding year. Of the former total, the sum of £39,600 has been 
distributed by the payment of а dividend at the rate of 13s. 3d. per 
share, as against 9s. 7d. per share in 1902-3. It is stated that the 
increase in the profits is due to the commencement of the manufac- 
tare of the Brest. Dakar cable, in connection with which a payment 
of about £160,000 has already been made on account by the French 
Government. 

The Société d'Applications Industrielles (Compagnie d'Enterprises 
Electriques), of Paris, which was established in 1896, and has а 
paid-up capital of £200,000, is issuing а loan of £120,000 in 44 per 
cent. bonds for the purpose of consolidating the floating debt. The 
company’s report for the year ended June 30th, 1904, shows profits 
amounting to £11,283, of which the sum of £9,000 has been distri- 
buted in the form of a dividend at the rate of 44 per cent. In the 
preceding year the profits were placed to a suspension fund, asa 
consequence of legal prcceedings pending between the company and 
the City of Paris. The company's agreement with the Alioth Elec- 
tricity Co., of Arlesheim, near Basle, has undergone certain modifica- 
tions during the year. 

The net profits of the Soci¢ié Industrielle d'Energie Electrique 
(Schuckert company) for 1903 total £19,362, as compared with 
432,584 in the previous year, when the payment of a dividend was 
not proposed, Notwithstanding the smaller profite earned ia 1903, 
a dividend has been declared which is equivalent to 2:4 per cent. on 
a share capital of £400,000. The determination to pay a dividend, 
which was not approved without opposition on the part of share- 
hclders, seems to have been forced upon the latter. 

The Société d'Electricitó Lahmeyer has been formed at Lille by 
the Lahmeyer Electricity Co., of Frankfort-on-Main. The object of 
the company, which has a share capital of £40,000, is to take over 
the French business of the German company, which has hitherto 
been carried on by the Brussels branch, which was established in 
1902. It appears that the trade in France has recently increased so 
as to render it necessary to have a separate company, and the deci- 
sion to constitute the latter bas, perhaps, been accelerated by the 
success obtained by the German company at the exhibition which 
was closed at Arras at the end of October, and at which the company 
disposed of its exhibit of electric winding plant to the ownersof the 
Ligny-les-Aire coal mines. 16 ів stated that French manufacturers 
are included among the founders of the Lille company. 

The Oerlikon Machine Works Co., notwithstanding the prevalence 
of greater activity during 1903-4, is unable to make any distribution 
on the ordinary share capital of £320,000, this being the second 
occasion upon which the dividend has been passed. e directors, 


* 


report states that the tales of high-tension transformers and switches 
increased, that the experiments with electric traction are being 
continued, and that the initial difficulties in the turbine depsrt- 
ment appear to have been overcome. Although showing gross prc fits 
exceeding £52,000, the net profits become reduced to a mere trifle 
owing to losses on the branch businesses, and on the Ruesian-Swias 


Oerlikon Co., and also in consequence of the necessity of writing 


down the value of investments, materials and presses, of which the 
company unfortunately undertook the construction a few years sge, 
The Russian Union Electricity Co., of Bt. Petersburg and Rigs, 
which is à manufacturing and installation concern, and aleo works 
several lightirg stations, continued on the down grade during 1903. 
As against a revenue of £47,461 have to be set expenses totalling 
£107,283, thus showing а loss of £59,822, and including the deflcit 
brought forward from the previous year, the total deficiency has 
been increased to £287,400. This adverse talance has been incurred 
on a share capital of £600,000, and an issue of obligations 5 
to £250,000, the latter of which are in the possession of a ban 
syndicate as security. The company’s factory at Riga has now been 
sold to the Russian Allgemeine Co., and this is doubtless due to the 
abeorption by the Berlin Allgemeine Oo. of the undertaking of the 


Berlin Union Co. 


REPORT ON LIQUID FUEL. 


In the newly-issued report of the U.S. Naval Liquid Fuel Board, 
an interesting calculation is made of the power necestary to 
atomise oil fuel. Petroleum, having a specific gravity of 0-92, has 
a bulk of 30 cb. in. to the lb, The surface of 1 Ib. of oil when 
broken up into spherical drops bas an area of 180 — d where d ів 
the diameter of the dropsin inches. Tostretch a petroleum surface 
demands 0:0000151 ft.-Ib. per sq. in., whence the work done againet 
surface tension when atomising ів 0:00272 -- d = ft.-lb. per Ib. of 
oil. Assuming atomising to be carried to the extent of drops of 
0:0001 in., the ft.-lb. of work would be only 27:2 per lb. of oil. 
The kinetic energy to throw the oil is calculated at 248 ft.-lb. 
per Ib., so that the total energy ie 276 ft.-lb. 

It requires 3 lb. of steam to atomise 1 lb. of oil, and this would 
produce 28,700 ft.-lb. of work in a fair engine, and should epray 
104 lb. of oil into drops of 0:0001 in. diameter. Hence spraying 
by steam jet has an efficiency under 1 percent. It is, therefore, 
concluded that а simple mechanical burner that will tupply atomised 
oil ought to be possible. 

To this end, the oil should be supplied at a considerable prersure 
—at least 40 Ib. per вд. in., and plants are said to be running with 
oil supplied at 150 lb. pressure. 

Contrary to frequent claims, the air pressure to spray such oil 
nced not be great. It would appear that atomisation is fairly well 
effected by the pressure of supply of the oil itself, and that the air 
merely carries off the spray as a cloud. 

Very much cannot be said in favour of the general design ard 
arrangement of the Hohenstein boiler with which the U.B. oil-fuel 
tests were conducted. There seems to us to be too little space for 
the complete combustion of oil between the nozzle of the oil sprayer 
and the first contact with the tubes of the boiler. It is not a 
matter of surprise, therefore, that some of the tests showed con- 
siderable smoke production. 

The report states that furnishers of burners or atomisers, or parti- 
cular systems of oil burning, very commonly advanced the erroneous 
claim that the steam used for atomising the fuel was itself burned. 
Whatever possible chemical advantsge may accrue from the pre- 
sence of steam, there cap, of course, be no heat produced by burn- 
ing dissociated hydrogen and oxygen that was not absorbed in tke 
procees of dissociation. There is also a general tendency to employ 
too few burners, the belief being too prevalent that the average oil- 
fuel burner can develop 500 to 600 н.р. This apparently is too 
high an amount of heat to be conveniently generated at one centre, 
and it is urged that more burners should be fitted. It кешеа 
impossible to convince many otherwise well-informed experts that 
the capacity of стат practicable oil-fuel burner was limited. 

In admitting air for combustion the openings should be below 
the furnace, and about 1 sq. in. of opening is requisite with 
ordinary draught for each 16 Ibs. of evaporation. This is rather sn 
odd way of stating what is really only directly connected with the 
weight of fuel burned. Where possible the air should be heated. 
As regards heating of the oil, it is further stated that with a gravity 
of 15 to 18° Baumé, this should be heated to 120° F, while for oil 
of 20 to 30° the temperature should be 100° Е. Above 30° gravity 
no heating is necessary beyond that done in the burner. 

With forced draught an evaporation as high as 667 lb. of water 
per aq. ft. of what would be grate surface was obtained. 

The bulk of the report is made up of detailed figures of terte. 

Barners for oil were tried, which consisted of disks revolving at 
a high velocity, and throwing off the oil fed to them. There 
centrifugal burners seemed to be capable of good atomiring retults, 
and were not altogether unsatisfactory viewed as experiments. As 
such a burner must deliver spray all round the circle, it must stand 
in the centre of a furnace, and must be kept cool by the oil itself, 
and the air fed in with it, so that such burners require careful 
attention. 

The report farther states that there isa general popular feeling 
in favour of oil fuel; the report calls it a prejudice, for very little 
is said of the disadvantages of oil, and very much of its advantages. 
As regards even marine work, no very special advantage seems to 
have accrued, except in the Pacific, and in certain parts of the 
East Indies. 

R 
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In Pacific steamships the economy of oil is obvious, for, pound 
for poand, oil costs less than any coal fit to put on board ship. The 
relative oil consumption as compared with an inferior grade of coal 
was 1:1°55 io the ss. Alameda. In the Nebraskan, 457 tons of 
space for cargo was saved by means of oil fuel, and the financial 
gain to the owners from all causes was £100 a day. The oil was 
Californian. Oil slightly refined—presumably, by driving off 
some of the lighter constituents which contain most salphur—was, 
pays M. Lassoe, less harmful than coal, where the oil was properly 
employed. 

The Howden system of forced draught proved a decided advan- 
tage, and the smoke-stack temperature was at times as low as 
375° F. The air pressure for atomising was only from 1'2 to 1:5 lb. 
per sq. in. Four barrels of oil would carry the ship as far as a ton 
of coal. А barrel is 33 to 35 imperial gallons. 

With liquid fuel, the stokehold staff sboald be smaller, and of 
higher quality. There should be trained furnace-men rather than 
stokers, and the coal trimmer disappears. 

Tube oil in the Nebraskan was heated to 175° Е. at the burners, and 
was ata pressure of 15 lb. persq.in. The atomising energy was 
thus, to some extent, in the oil rather than in the low pressure air 
supply. A very fine spray resulted. The atomiser had a central 
needle-controlied orifice for oil, and a set of 16 holes of 3 in. 
diameter, directing air in a whirling direction. The boilers are of 


[4 Д 


Bcotch type, with 13 а diameter Morison farnaces, lined to the 


back of the combustion chamber, along the bottom, and lined half 
the length of the crown. Thas the farnace is a clear space in which 
two barners are at work. The whole of the air supply is heated in 
the uptake and forced by a fan. 

In the locomotive working the Hoosac Tunnel, the fire-box is 
brick-lined, and arched in lower half; two flat burnera are 
employed, each with two openings 2 in. and 21 in. wide respectively. 
Steam atomisation ia employed, and each barner will deal efficiently 
with 150 gallons of oil per hour. An excellent chapter on the 
mechanics of combustion is inserted. It deals with the necessities 
of perfect combustion, length of Паше, intimate air mixture and 
temperature. Space and time are essentials. An interesting dis- 
cussion is presented on types of burners. These are gathered under 
five heads or classes, and considered in their various modifications. 
It is also pointed out that systems involving the gasification of 
liquid fuel have not been successful. 

Water separation is described, and it is pointed out that a thread 
of water carried into the oil barner effectually extinguishes the 
flame, which may not readily re-ignite if more oil do not speedily 
follow. Hence the advantage of more than one burner per furnace. 
No device for keeping out water appears better than the English 
float take off, with local steam heat to enable the water better to 
separate out of the thinned and lightened oil, which being 
rendered more fluid, can be more easily pumped through the 
pipes. 

Every effort was made to give publicity to the trials, and anyone 
interested could observe the tests. It was recognised that facta 
must get out in time, and credit is due to the Navy department for 
taking care that such facts should get ont correctly. 

Finally, the admission and regulation of air is discussed. There 
being no grate resistance, the gases must be baffled between the 
farnace and the chimney and compelled to pass over the full extent 
of the heating surface. Air must be admitted from below the oil 
spray, or explosive effects may follow. 

For the conditions of the English climate, it may be pointed out 
that less oil could be burned when the atmosphere was more humid. 
Hamidity means so much less oxygen per unit volume, and it causes 
reduced diffusion effects. But further tests are considered neces- 
sary to show these effects more fully. The attendance on oil 
fuel installations must be of a superior order, and tinsmith work 
must be avoided. Everything should be of the best. The neces- 
вагу precautions of drip pans, safety lights, &c., are pointed out. 
Less than 3 per cent. of the world's fuel consumption must, under 
present conditions of supply, be of oil. 


THE TENDENCY OF PRACTICE 
IN POWER STATION ENGINE AND 
BOILER PLANT. 
Bv FRANCIS H. DAVIES. 


THE enormous developments that have taken place in elec 


tric light and power supply during the last few years, may 


be greatly attributed to the successful efforts that mechanical 
engineers have made to furnish their electrical brethren with 
suitable prime movers and means of generating power. In 
view of this fact, it may be of interest to follow the linea 
along which development of steam and other plant for elec- 
tricity supply has proceeded in this country, particularly 
noting the difference that has existed in horse power installed 
between the leading types of boilers and engines at various 
periods during the last few years. | 

Ап attempt to show this graphically has been made in the 
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following curves, which are based principal upon] the 
information given in the ELECTRICAL REVIEW annual 
Electricity Works sheets. The completeness of the data 
afforded, especially in later years, has rendered possible а 
fairly accurate determination of the figures it was desired to 
get at, with comparatively little labour, and although these 
figures are not vouched for as absolutely correct, they are 
near enough to give a true indication of the proportionate 
popularity of the principal types of steam generators and 
prime movers. | 

The curves make patent facts which engineers are already 
broadly aware of, and their claim to interest can only be 
based upon the comparison that they afford of definite values 
over a period that has been an eventful one in the history of 
electricity supply work. Fig. 1 shows the horse- power in- 
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stalled of various types of boilers at different periods extend- 
ing from 1896 to the present date, or rather that at which 
the last table was published (June, 190+). 

It is common knowledge that the water-tube and Lan- 
cashire types are practically supreme in electrical work, 
hence all other varieties have been embodied in one curve 
under the heading of Miscellaneous.” The feature of 
interest in this figure is not ко mach the very large general 
advance that it shows, as the marked increase in popularity 
of the water-tube boiler, evidenced by а rapid ascent of ita 
curve in а manner out of all proportion to the increase in 
other types. | 

Starting slightly under the Lancashire boiler in 1896, ard 
probably lower still in preceding years, it has now passed it 
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by nearly 75 per cent., and this despite a very fair increase 
in the horse-power of its rival. The Miscellaneous curve 
shows a smaller rise, and, indeed, it is only the marine boiler 
that keeps it from assuming a flat or drooping characteristic, 

To what extent the relative proportions of these three 
curves will vary in another eight years it is difficult to вау; 
but judging from their direction, it appears probable that ag 
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long as the steam engine holds the premier place as a prime 
mover, the water-tube boiler will be the favourite by a very 
large margin. | 

The Lancashire boiler must always have its sphere of use- 
fulness in electrical work, and will doubtless increase steadily 
in horse-power installed to much the same extent as it has 
done in the past, but any increase comparable with the 
meteoric ascent of the water-tube boiler is, of course, not to 
be expected. 

Fig. 2 is of greater interest, as it deals with all kinds of 
prime movers, although perhaps somewhat inadequately 
owing to the difficulty of showing proportionately on one 
sheet such widely different values as it contains. 

Here, again, the recent wide divergence between the curves 
of various types is the point of greatest interest. Anyone 
with only a superficial knowledge of present-day practice 
would expect the high-speed enclosed engine to stand first, 
but perhaps scarcely to the extent that it does. The reason 
is, of course, the immense number of small installations that 
exist, combined with the suitability of this type of engine 
for such work. 

The increase in electric tramways accounts greatly for the 
substantial rise of the vertical open type, and partly for 
that of the horizontal, but the latter is evidently not generally 
favoured, and its curve evinces a greater disposition to go 
flat than that of any other steam engine. 

The turbine curve constitutes the most interesting one of 
the figure. Starting almost at zero only а few years back, 
it hag passed the horizontal engine in horge-power installed, 
and shows an upward tendency that looks like business. Its 
suitability for large power work is the cause of the recent 
rapid ascent of its curve, and as railway and bulk supply 
schemes take tangible shape, it will undoubtedly go much 
higher, and will certainly pass the vertical open type in 
another year or two. 

Evidently, it is between this and the vertical enclosed 
engine that the battle of the future for steam supremacy will 
take place; and there are not wanting signs, evidenced by 
the ** Correspondence " columns of ће ELECTRICAL REVIEW 
some months back, that this will be a struggle of a formid- 
able nature. It would appear that for some time at least 
there will be ample room for both, but while the vertical 


.engine is comparatively old and has been brought to 


practically the highest stage of perfection it is possible to 
reach, the turbine, while still young, is a formidable com- 
petitor, although it cannot be said to have in any way 
reached finality. 

Meanwhile, the gas engine as shown by the bottom curve 
is making progress; not much, certainly, but another year 
will probably show а marked increase. Despite the excellent 
fuel results shown in many towns where it has been adopted, 
it has not yet thoroughly gained the confidence of engineers, 
who are naturally somewhat chary of risking their reputa- 
tions even in the slightest degree. The general opinion, and 
probably the correct one, is, however, that it has a great 
future before it, and many, though hesitating at the present 
to recommend its use for the above reason, at the same time 
hold the idea that it is destined eventually to usurp 
practically the entire field of electricity supply. 

А look into the future, guided by the indication of these 
curves and the general tendency of engineering opinion, 
would appear to reveal the following :— 

The horizontal engine will probably dis»ppear, or at any 
rate, beoome negligible in comparative quantity. 

The vertical open engine will survive it by many years, 
not from any inherently superior points, but by a very 
natural conservatism on the part of steam users, and affec- 
tion for an old and well-tried servant. 

The vertical enclosed engine and the turbine are the steam 
engines of the future ; to what proportionate extent cannot 
yet be conjectured, but doubtless another three or four years 
will show. 

In the meantime it is significant that many leading firms, 
although not discontinuing to build the reciprocating type, 
have recently taken np the manufacture of turbines. 

The gas engine is a dark horse, and with it in this respect 
may be classed the modern type of oil engine. Both show 
ап economy in many ways superior to that of the best steam 
engine, but, as stated, they have not yet gained full con- 
fidence. Evolution must do its work here, and, as usual in 


such cases, its dependence upon conditions that may at any 
moment vary very considerably, makes any sort of prophecy 
or deduction liable to fall very wide of the mark. | 


ELECTRIC TRAMWAY LEGISLATION IN THE 
COLONIES AND INDIA. | 


[From oun LEGAL CoNTRIBUTOR.] 


Somer weeks ago a lengthy article was published in the Ег.кс- 
TRICAL REkvikW, setting forth the material provisions of 
Colonial Acts and ordinances relating to the supply of elec- 
tricity for light and power. It was stated in the early part 
of that article that the field for development of electrical 


"enterprise in the British Islands was rapidly becoming 


smaller, and an attempt was made to show what fields were 
open for further exertion in those portions of the King’s 
dominions beyond the seas. Similar observations apply and 
with equal force to electric tramway enterprise. 

It is therefore proposed to give a short summary of the 
law as it is now in force. 

One or two observations of a general nature must be made 
with reference to Colonial tramway legislation. In many 
of the Colonies there are no Acts at all, while in others the 
only measures now in force are similar to what we know as 
private Acts in this country. In other places, as, for 
instance, in South Australia, while the construction of a 
tramway may be authorised by a public Act, the right to 
work it by electricity is conferred by private Act. 

In accordance with the above objects, the following states 
and dependencies will be found to have been dealt with (in 
alphabetical order) :—I., Australia, including (a) New South 
Wales; (b) Queensland ; (c) South Australia; (d) Victoria; 
and (e) Western Australia; II., British Columbia; III., 
British Guiana; IV., Canada, including (a) New Brunswick, 
(b) Ontario, (c) Quebec; V., Cape Colony; VI., Ceylon; 
VII., India; VIII., Jamaica; IX., Natal; X., New 
Zealand; XI., Southern Rhodesia; XII., Tasmania; XIII., 
Transvaal; XIV., Trinidad and Tobago. | 

With reference to colonies and dependencies of the 
Empire which are not included in the above list, the reader 
should not infer that the reason for their omission is the 
absence from their respective statute books 'of tramway 
legislation. 

I.—AUSTRALIA. 

(a) New South Wales.—In 1896 ап Act was passed 
intituled the Electric Traction Act, 1896 (60 Vict., No. 22). 
This Act provides that “it shall be lawful for the Com- 
missioners to use either in addition to, or in substitution for, 
any existing system of traction on tramways any system of 
electric traction of which they may approve, and to con- 
struct, maintain and repair and use all works necessary for 
such system of electric traction (Sec. 2). Where a private 
company or person seeks to establish and construct an 
electric tramway, it is necessary to obtain power to do 
во by special Act. See, for instance, the Capertee Tramway 


Act, 1899. 


(b) Queensland, 46 Vict., No. 10, 1882.—In Sec. 5, 
Sub-sec. 1, this Act states that, subject to the provisions of 
this Act :— 

(a) A company of persons registered under the Companies’ 
Act, 1863, or 27 

(b) Thecouncil of a municipality, or any other local authority, 
having control for the time being of any part of the streets 
in which a tramway is laid or intended to be laid—ma 
construct, maintain and work a tramway upon and throng 
any street or other place, with all proper rails, plates, works, 
sidings, junctions, stations, approaches, and conveniences 
connected therewith ; and may enter upon, purchase, take 
and use any land required for these purposes.  Sub-sec. 2 
provides that “ every such company, Council, or other local 
authority as aforesnid, shall be deemed to be the constructing 
authority for the purposes of this Act." | 

Sec. 6, Sub-sec, 1, lays down that When a constructing 
authority desire to undertake the construction of a tramway, 
they shall apply to the Minister for an Order in Council to 
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construct the same, and shall cause to be prepared (a) plans, 
sections, specifications and book of reference of the proposed 
tramway ; and (P) an estimate of the cost of same." 

Sub-sec. 2 adds that “ А certified copy of such plans, 
sections, specifications, book of reference and estimate shall 
be deposited with the Minister, and in the office of every 
Council or other local authority having jurisdiction over the 
streets in which the tramway is proposed to be laid.” 

When the constructing authority is a company, it is pro- 
vided by Sub-sec. 3 that “they shall also deposit with 
such plans—(c) a certified copy of the memorandum and 
articles of association ; (4) a statement showing the name 
and place of residence of every shareholder, and the number 
of shares held by him; (е) and a statement of the amount 
of capital paid up to date.”  It.is further provided by Sub- 
вес. 4, that “ The company shall also deposit in the Colonial 
Treasury а sum equal to =; part of the estimated cost of the 
tramway, which sum shall be detained by the Treasurer as 
security for the due completion of the same.” 

Publishing of notices is dealt with in Sub-sec. 5, which 
orders that “ А notice stating that such application with 
plans, sections, specifications, books of reference, and other 
documents (if any) have been deposited as aforesaid, and are 
at all reasonable times open to the inspection of every rate- 
payer interested therein, shall, at the cost of the constructing 
authority, be published for one month at least; (/) in 
коше newspaper generally circulating in the district through 
which the tramway is to be laid; (0) in the Gazelle; and 
(A) in one of the Brisbane daily newspapers." 

Sub-sec. 6 orders that ** A true copy of every newspaper 
containing such notice, and в reference to the dates and 
pages of the Gaze/fe containing the same, shall be deposited 
with the Minister before he submits an application to the 
Governor in Council." 

Petitioning against the tramway is dealt with in Sec. 7, 
Sub-sec. 1. Within one month after the first publication 
of the notice aforesaid, any corporation or person having pro- 
perty likely to be affected or injured by the proposed tram- 
way, may forward through the Minister a petition to the 
Governor in Council, praying that the application may be 
refused or the plan altered, as the case may be, for the 
reasons set forth in the petition." Sub-sec. 2 adds that 
* Every signature to a petition other than the common seal 
of a municipality shall be verified by the solemn declaration 
of some person signing such petition, and no petition un- 
accompanied by such declaration shall be received by the 
Minister.” 

Sec. 8., Sub-sec. 1, lays down that, At the expiration of 
two months after the notice of an application has been adver- 
tised in the Gazette, the Minister, if satisfied— (a) that the 
provisions of this Act have been substantially complied with ; 
(») that the Councils having control over the streets through 
which the tramway is proposed to be laid, have made no 
reasonable objection to its construction; (r) that the con- 
struction and working of the tramway will be for the public 
benefit; and (d) that the capital of the company (if a com- 
pany be the applicants) as fixed by the memorandum of 
association, is sufficient for the proper construction, equip- 
ment, and working of the tramway, shall submit the appli- 
cation to the Governor in Council, with all petitions and 
other documents relating thereto, together with the 
Minister’s recommendation in respect of such application.” 
Then Sub-sec. 2 provides: “ The Governor in Council may 
thereupon make an order in Council (а) approving of the 
plans and authorising the applicants, subject to the provisions 
of this Act, to construct the tramway within such time, and 
with such modifications, if any, as appear to him expedient ; 


ог (b) disapproving of the plans, and refusing the applicants — 


permission to construct the tramway.” Then Sub-sec. 3 
adds that The applicants, when so authorised, may take, 
under and subject to the provisions of the Public Works 
Lands Resumption Act, of 1878 (42 Vict., No. 5) any lands 
required for the purposes of this Act.” 

Secs. 9—27, inclusive, deal with the power to borrow 
money for the purposes of constructing the tramways. 
Borrowing power of company is dealt with in Sec. 9. Then 
* Every mortgage made or issued under the authority of this 
Act shall be subject to the power of purchase reserved to the 
Council by this Act.” (Sec. 10.) 

Sec, 11 deals with the form of debenture, and orders that 


* Every mortgage-debenture issued by the company shall be 
in the form, or to the effect, of the first schedule to this Act 
(Sub-sec. 1); under the common seal of the company, and 
signed by two directors (Sub.-sec. 2); numbered con- 
secutively so that no two debentures shall at any time bear 
the same number (Sub.-sec. 3); for a sum of not less than 
£100 (Sub.-sec. 4) ; and repayable both as to principal and 
interest, at a place within or without the colony named in 
the debenture, and at a time specified therein not exceeding 
25 years from the date of issue'thereof." 

Sec. 12, Sub.-sec. 1, provides that Interest shall not 
exceed 6 per cent. Separate coupons for such sum во pay- 
able in the form, or to the effect, of the second schedule 
hereto, and numbered consecutively for each debenture, shall 
be attached thereto (Sub.-sec. 2)." Under Sub-sec. 3 the 
company may not sell at a discount. А 

(с) South Australia.—In South Australia it appears that 
while tramways may be authorised under certain public Acts, 
the right to work them by electricity is only conferred by 
private Act. ; 

The General Tramways Act, 1884 (47 and 48, Vict., No. 
309) regulates the construction and working of all tramways. 
Sec. 3 provides that :—“ This Act shall apply to every 
tramway undertaking to be authorised by any Act which 
shall hereafter be passed; and all the clauses and provisions 
of this Act, save so far as they shall be expressly varied or 
excepted by such Act, shall be incorporated therewith and 
apply, so far as applicable to the undertaking authorised 
thereby." 

It is provided by Sec. 24 that “ All carriages used on any 
tramway shall be moved by the power prescribed by the 
special Act, and when no such power is prescribed, by horses 
or mules only." Power to use electricity is given by private 
Act. Thus in the Adelaide and Suburban Tramways Elec- 
trical Traction Act, 1901 (1 Edward VII., Private Act) it 
is stated that The clauses and provisions of the General 
Tramways Act, 1884 (save so far as they are hereinafter 
varied or excepted or are inconsistent with the provisions of 
this Act) shall be incorporated with this Act.” (Sec. 2.) 
Full power to convert the present system of traction by 
horse-power on the various lines to electrical traction is 
given. (Sec. 6 et seq.) 

(d) Victoria.—There does not appear to be any Act in 
the Colony of Victoria which deals with the use of electrical 
power for traction on tramways. It is conceived, however, 
that the Tramways Act, 1290, when read together with the 
Electric Light and Power Act, 1896, and the amendments 
of that Act passed in 1900 and 1901, ought to be sufficient 
to enable the undertakers of a tramway to use electricity. 
As to the provisions of the Electric Light and Power Acts, 
1896, 1900 and 1901, they are set out shortly in the ELEC- 
TRICAL REVIEW, September 30th, 1904. 

(e) Weslern Australia.—The Tramways Act, 1885 (49 


e Vict., No. 23), ів an Act to facilitate the construction and 


working of tramways. ‘ Provisional orders authorising the 
construction cf tramways in any district may be obtained 
by (1) The local authority cf such district; or by (2) Any 
person, persons, corporation, or ccmpany, with the consent 
of the local authority of such district, and any such local 
authority, person, persons, corporation, or company shall be 
deemed to be promoters of a tramway, and are referred to 
in the Act as the promoters” (Sec. 8). 

„All carriages used on any tramway shall be moved by 
the power prescribed by the special Act, and where no power 
is prescribed, by animal power only . . . (Sec. 26). The 
special Acts, together with the provisional orders, pasged 
subsequent to 49 Vict., No. 28, are numerous, and many of 
them prescribe electricity ав the motive power which may 
be used on the tramways authorised by them. 


II.— BRITISH COLUMBIA. 


In British Columbia the Tramway Company Incorporation 
Act (1895, C. 55) deals, in/er alia, with the formation and in- 
corporation of tramway companies. Any company incorporated 
under this Act has power to construct, maintain, complete, 
and operate a single or double track tramway (Sec. 7). - 
The same section provides further on, that “апу company 
incorporating under the Act shall have power to take transfer 
and carry passengers and ore, minerals and freight, upon 
their tramway by the force or power of animals, or such 
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steam, electric, water, or other motive power as the company 
may deem expedient.” (Sec. 7.) | 
Certain clauses of the British Columbia Railway Act are, 
mullis mutandis, to be incorporated with this Act, and are 
to apply to any company formed thercunder (1895, C. 55, 
Sec. 14). There are numerous private Acts of companies 
formed under the Act of 1895. 


III.—Bnrrisu GUIANA. 


The construction of tramways in British Guiana is 
regulated by the Tramways Ordinance, 1899. This 
Ordinance facilitates the construction, and regulates the 
working of tramways. “The Governor in Council” may 
grant licenses authorising the construction of tramways 
(Sec. 3). Cars and carriages may be propelled by electricity 
or other motive power (Sec. 3). 

The duties of the applicant for a license are prescribed in 
Sec. 4, where it is laid down that—‘ Any person desirous of 
obtaining a license under this Ordinance must address an 
application in writing to the Governor in Council in which 
he shall (а) give an address in Georgetown to which com- 
munications to him may be addressed ; (^) specify the area 
for which the license is required; (с) specify the route or 


routes along which he proposes to lay a tramway ; and (d). 


show the nature of the motive power or (in the alternative) 
powers which he proposes to adopt” (Sec. 4). “АП 
carriages used on any tramway shall be moved by the power 
prescribed by the license, and where no such power is 
rescribed, by animal power only" (Sec. 29). It will thus 
seen that it is necessary to obtain specific power to ute 

electricity. 

IV.—CANADA. 


(a) New Brunswick.—There does not appear to be any 
public tramway Act in force for New Brunswick, which 
wculd enable a private company or local authority to lay 
down and operate a tramway. It is necessary in this colony 
to obtain the passing of a special Act of Assembly in order to 
construct and work а tramway. Ав an illustration of such 
an Act, we may mention the Moniton Electric Tramway Co., 
1890 (53 Vict., c. 74). Ав has already been pointed out,* 
there is no public*Act in force in New Brunswick which 
regulates the supply of electricity. 
geems to be somewhat backward in matters electrical. 

(b) Onlario.—The law relating to the construction and 
working of electric tramways in Ontario, Canada, may be 
found summed up in the Street Railways Act (R.S.O., 1887, 
c. 171 and in R. S. O., 1897, c. 208). ‘The Lieutenant- 
Governor in Council may, by letters patent, under the Great 
Seal, grant a charter under the Ontario Companies’ Act, 
incorporating а company for the purpose of constructing and 
working a street railway or lines of street railway in any local 
municipality, or in two or more adjoining local municipalities. 
(Act of 1887, Sec, 3)." Every such company shall, subject 
to any provisions contained in the charter, or in ita bye-laws, 
have autbority to construct, maintain, complete and operate 

. and to take, carry and transport passengers upon 
the same by the force or power of animals, or by &uch other 
motive power as the company thinks proper, and as the 
municipal council authorises, and to construct and maintain 
all necessary works, buildings, appliances and conveniences 


connected therewith. (Sec. 11, Sub-sec. 1, R.S.O. 1897, c. 


208.) 

The company shall have power (а) to construct, main- 
tain апа operate works for the production of electricity for 
the motive power of therailway and for lighting and heating 
the rolling stock and other property of the company. (Sec. 
14, Sub-sec. 1). 

Electric railways are further dealt with in an Act respect- 
ing eleotric railways intituled the Electric Railway Act 
(К.8.0. 1897, c. 209). They are also dealt with in the 


Acts to amend the Street Railways Act (68 Vict., c. 31, 


1900) and (1 Ed. VII., c. 25., 1901) and (2 Ed. VII., c. 26, 
1902), aleo in an Act respecting electric railways (2 Ed. VII., 
с. 27, 1902). Гог а more detailed treatment of the various 
provisions of these Acts relating to th» supply of electricity, 
see the ELECTRICAL REVIkW, Ootober 7tb, 1904, p. 598. 
(c) Quebec.—In order to obtain powers to construct and 
work tramways in Quebec, it is apparently necessary to obtain 


* ELECTRICAL.REvIEW, October 7th, 1904, p. 598. 


This colony, therefore, 


a special Act to incorporate the company. A recent instance 
of such an Act is the Act to incorporate the Suburban Tram- 
way and Power Co, (4 Edward VII., c. 77, 1904). Under 
an Act of this kind power will be conferred to work a tram- 


way by electricity. 


V. —CAbk Col ON v. 


The tramways of Cape Colony are constructed and worked 
by private companies, or syndicates, incorporated and given 
the necessary powers by the Governor of the Cape, with the 
advice and consent of the Legislative Council and the House 
of Assembly. Such an Act is the Southern Suburbs of Cape 
Town Tramway Act, 1896, No. 29, amended in 1897. 
There is usually a clause in these private incorporating Acts 
stating that the tramways shall not be exempt from any 
general Act that may subsequently be passed. These are 
nearly all electric tramways. | 


VI.—CEYLON. 


The Act or ordinance to facilitate the construction and 
regulate the working of tramways in Ceylon is Ordinance 
No. 5 of 1873 (subject to Ordinance No. 7 of 1887, Sec. 160, 
as to power to make and improve streets). The ‘promoters’ 
shall mean any person, corporation or company authorised by 
proclamation in the Government Gaze / le, to be issued by the 
Governor, with the advice of the Executive Council, for 
that purpose, to construct and work tramways in any part 
of this island, and any person, corporation or company 
claiming under the said promoters (Ordinance No. 5, 1873, 
Sec. 2, Sub.-sec. 2). | 

Power to break up the roadways must be obtained from 
the local authorities (Sec. 3). 


VII.— INDIA. 


The Indian Tramways Act, 1886 (Act No. 19 of 1886). 
This is an Act to facilitate the construction and to regulate 
the working of tramways. 

„The Local Government may make an order authorising 
the construction of a tramway in a circle on application 
made—(a) by the local authority of the circle with the 
consent of the road authority of any road or part of road 
which is to be traversed by the tramway and of which the 
local authority is not itself the road authority; or (b) by 
any person with the consent of the local authority of the 
circle and of the road authority of any road . . . . . Pro- 
vided that, if any part of the proposed tramway is to 
traverse land which is not included within the limita of a 
municipality or of а cantonment, the Local Government 


` shall not make the order without the previous sanction of 


the Governor-General in Council (Seo. 4, Sub-sec. 1). The 
consent of the local or road authority is not necessary in 
certain cases (Sec. 5). Procedure for making an order is 
dealt with in Sec. 6.  ** The order may also provide, in 
manner consistent with this Act, for all or any of the 
following, among other matters, that is to say :—(m) the 
motive power to be used on the tramway, and the conditions 
on which steam power or any other mechanical power may 
be used (Sec. 7, Sub-sec. 2, n). A tramway shall be 
constructed and maintained in the manner provided by the 
order" (Sec. 11). In addition to any other power to make 
rules expressly or by implication conferred by this Act, the 
Local Government may make rules consistent with this Act 
—(e) for regulating the use of steam power or any other 
mechanical power on a tramway " (Sec. 24, Sub-sec. 1). 

There is an Act, intituled the Indian Tramways Act, 
1902 (Act No. 4, 1902), to apply the provisions of the 
Indian Railway Companies’ Act, 1895 (Act No. 10, 1895), 
to certain tramway companies. 


VIII.—JAMAICA. 


The first general Act for the constructing and working 
of tramways is Law No. 27, of 1895. The preservation of 
existing rights is dealt with in Sec. 2. The construction of 
tramways is licensed by the Governor in Privy Council 
(Sec. 3). To obtain a license it is necessary under (Sec. 4) 
for the applicant to address an application in writing to the 
Governor in Privy Council, in which he shall (а) give an 
address in Kingston to which communications to him may 
be addressed ; (b) specify the area for which the license is 
required ; (c) specify the route or routes along which he 
proposes to lay a tramway; and (d) show the nature 
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of the motive power, or (in the alternative) ‘powers 
which he proposes to adopt. The applicant shall 
also: deposit with the Clerk of the Privy Council, 
along with the application (1) a map of the area, 
indicating tbe limits thereof, on a scale of not less than 
1 ір. to the mile; (2) a proper and correct plan or map to a 
scale of not less than 4 in. to a mile with the line of the 
proposed tramway delineated thereon. . . . The present sub- 
sisting grades and curvatures of the streets and roads along 
the proposed routes may be adhered to ; but if it is proposed 
to alter the same in construction, any such alterations shall 
also be shown by means of plans and profiles thereof to a 
scale of not less than 1 in. to a 1,000 ft. ; (3) an estimate of 
the expense of the proposed works, with a statement of the 
capital which the applicants are prepared to raise for the pur- 
pose of carrying out the project; and (4) a draft of the 
license desired. All these documenta must be typewritten or 
printed and delivered in triplicate. (Sec. 4.) 

The applicant shall publish daily for two consecutive 
weeks, an advertisement in two newspapers published in 
Kingston (Sec. 6). The promoters must deposit а sum not 
exceeding £2,000 (Sec. 11). “ All carriages used on any 
tramway shall be moved by the power prescribed by the 
license, and where no such power is prescribed by animal 
power only (Sec. 29). 

Law 22, of 1897, amends the Tramway Act, 1895 (Law 
27, 1895), in the following sections : 12, 13, 15, 18, 19, 22, 
Sub.-sec. 1 of 23, 31, 33, and adds a few new sections. 

Law 27 of 1895 is further amended by Law 1, 1899, as 
to temporary licenses for portions of tramways. ‘* Law 1 of 
1899 and Laws No. 27 of 1895 and No, 22 of 1897 shall 
be read together and construed as one law.” (Law 1, 1899, 
Sec. 5.) 

IX.—NaATAL. 


Law 19 of 1880 confers upon the Durban Tramways Co., 
Ltd., the right and power to construct tramways in and 
along certain roads and work them by animal power. 
Law 18 of 1885 authorises and empowers the Suburban 
Tramways Co., Ltd., to construct tramways along certain 
roads, and to work such tramways with cars or carriages 
drawn by animal power, or driven by steam or other molive 
pier. These are private Acts granting powers to private 
companies, "These two Acts are amended by Law 16, 1892, 
as to the motive power, &c. “ Тһе carriages used on the 
tramways may be drawn by horses or other animals, or driven 
or propelled by steam or other motive power...” (Law 16, 
18:2, Secs. 1 and 2.) | 

There ів also an Act (No. 20, 1902) amended by a further 
Act (No. 24, 1903) dealing with the authorisation of a 
company, for the construction and working of tramways by 
electricity. 

X.—NEW ZEALAND. 


The Tramways Act, 1894 (58 Vict., No. 57).—“ An Act 
to amend and consolidate the law relating to tramways.” 
This Act is divided into four parts—viz., Part I.—The con- 
struction of tramways, including provisions relating to the 
working of tramways by electricity. Part II.—Delegation 
of powers to construct and work tramways. Part III.— 
Assignment of delegated powers and of tramway. 
Part IV.—Provisions as to existing public tramways, &c. 
Part V.—Private tramways. ; 

Part I.—The Construction of Tramways.—Tramways may 
be constructed in any borough town, district or country when 
authorised as provided in the Second Schedule to the Act, 
and all regulations in the schedule shall take effect as if they 
were the Act (Sec. (4), Sub-sec. (1) ). (See schedule as 
epitomised /). Every tramway so constructed shall be 
subject to the provisions of Part VII. of the Public Works 
Act, 1882, relating to the inspection of railways, as if such 
tramway were а railway (Sec. 1 (2) ). 

The construction of tramways, authorised pursuant to the 
regulations in the Second Schedule of the Act, shall be 
deemed а public work within the meaning of the Public 
Works Act, 1882 (Sec. 6 (1)). Any local authority may 
purchase, or take under the provisions of the Public Works 
Act, 1852, any land necessary for the construction and main- 
tenance of tramways within its district (Sec. 6 (2) ). 

Sec. 7 provides that: “ Any order authorising the con- 
Btruction of а tramway, or any further order revoking, 


extending, or varying any order made, whether before or 
after the passing of the Act, may prescribe electricity as the 
motive power; provided that such order or further order 
shall algo prescribe the system, whether overhead or other- 
wise, upon or according to which the electricity is to be 
applied and used. 

By an Act passed in 1896 (60 Vict., No. 47) relating to 
electrical motive power, it is provided that : “ It shall not 
be lawful for any local authority to grant to any person any 
right or concession for the purpose of either generating or 
using electricity a8 а motive power without in each instance 
the previous consent of the Governor by Order in Council 
gazetted.” (Sec. 2.) Concessions made in breach of the 
Act are made void by Sec. 8. As to the using of water- 
ways for the purpose of supplying electrical motive power 
(Sec. 4 (1) ) lays down: The Governor in Council may 
from time to time cause such inquiries to be made as he 
thinks fit in order to ascertain the feasibility of utilising the 
waterways of the Colony for the purpose of supplying elec- 
trical motive power for use on the goldfields.” Reports as 
to result of inquiries are to be laid before Parliament 
(^ec. 4 (2) ). 

XT.—SoUTHERN RHODESIA. 


There are no gencral Acts dealing with the question of 
constructing and working tramways in Southern Rhodesia. 

The Act dealing with electricity, the Electric Lighting 
and Power Regulations, 1898, amended in 1903 by the 
Electric Lighting and Power Ordinance, 1903. 


XIIT.—TaAsMANIA. 


The right to construct and work tramways in Tasmania 
is obtained by means of private Acts of Parliament. The 
Zorham Tramway Act, 1891, is an example of such a mea- 
sure. It was there provided that plans must be submitted 
to the Minister before commencing or undertaking any of 
the tramways (Sec. 6). All carriages used on the tramway 
might be worked by steam, horse-power, cables, or by elec- 
tricity, or such other motive power as the promoters might 
think suitable (Sec. 30). Ву Sec. 66, it was made lawful 
for the promoters, at any time after the passing of the Act, 
to assign, transfer, convey and release, to any company, duly 
incorporated for that purpose, all the rights, powers, autho- 
rities, privileges, liabilities, and obligations conferred and 
imposed;upon them by the Act. After twenty-one years, 
upon giving six months’ notice, the Minister might purchase 
the undertaking (Nec. 66). One other tramway Act is now 
in force in Tasmania, viz. ((1901), No. 6 Edw. VII.). 
That Act incorporates certain provisions (Secs, 5—33) of the 
Railways Construction Act, 1855. 


XIII.—TnaNsvAAL. 


Under Ordinance, No. 58 of 1903, “ The Councils of 
Municipal Corporations may, with the consent of the Lieut.- 
Governor, construct, equip, and carry on within or beyond 
the municipality, tramways or works. . (Sec. 36). 
The Johannesburg municipal authorities obtained power to 
levy special rates for the construction and working of tram- 
ways under No. 62 of 1903. 

There аге certain conditions precedent to be observed 
before the Council can construct tramways (Sec. 3). The 
Volksraad, by the Volksraad Resolution, Art. 150—180, 
resolved as follows :—(1) That no person whomsoever 
shall have the right to construct and exploit within the 
limits of this State, any rail or tramways propelled by other 
than animal power without having thereto obtained the 
express consent of the Volksraad, or the Executive Council, 
or the Government thereto authorised by the Volksraad.” 


XIV.—TRINIDAD AND TOBAGO. 


There is no general tramway Act in Trinidad. In 
1882, however, Joseph Brown Payne obtained sn ordi- 
nance (No. 8 of 1882) to enable him to lay down, 
work and maintain tramways in the borough of Port 
of Spain. The motive power authorised is “engines” 
(Sec. 9), which, it is presumed, would include the use of 
electrical power. The ordinance was amended in unimpor- 
tant particulars in 1882, 1883 and 1895. In the Belmont 
Tramway Ordinance of 1892 (No. 21) powers to construct 
and work a tramway were conferred upon James Stanley 
Toppin. That ordinance provided that : “ It shall be lawful 
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for the said James Stanley Toppin to use any motive power 
for the propulsion of the conveyances. . . . Provided always 
that he may, with the permission of the Governor, use any 
form or description of engine or carriage which would at the 
time when such carriage or engine is used, be permitted to be 
ured on any public tramway in London, or in any town in 
England (Sec. 8). 


A MULTIPLE-DIAL PO'SENTIOMETER. 
Bv ADBERT CAMPBELL. B.A. 


боме two years ago, in planning a low-resistance potentio- 
meter which I was building for myself, I was led to 
consider what would be the best construction, from the 
point of view, first, of ease of mecbanical construction, and 
secondly, of accuracy, convenience of reading, and compact- 
ness. There seems no doubt that circular motion is easier to 


Fia. 1. 


. attain mechanically than rectilinear, and besides, a couple is 
applied with more ease than a single force, or, in ordinary 
language, a turning head is handier than a slider guided in 
a straight path. The latter requires much more movement 
of the hand and a steadier support for the instrument. Thus 
I decided on a thick slide wire, which could be bent into an 
arc of a circle, and a number of studs for the other contacta, 
the arrangement being as in fig. 1, where л is a 
fixed resistance, on which to balance a cadmium cell, 


and v is the voltage to be measured, the whole a tolerably - 


Fig. 2. 


familiar construction. I wished, however, to have both 
convenience and accuracy, and accordingly decided to have 
100 coils in the resistance at в. To bave arranged there 
100 coils all in one circle, meant considerable mechanical 
skill, ard a great area of ebonite, but I found that both of 
these difficultics were got over by the device I proceed to 
describe ; although very simple, I believe it is quite novel. 
Instead of arranging the 101 studs in one circle, I placed 
them in two sets as shown in fig. 2 at c and p, 5 the last 
stud Y on dia: С was connected, as shown, lo the lurning- head 
of dial р. Thus, when the slider of c has exhausted all its 
50 coils, it arrives at ғ, and ғо switches the second slider 


into action on dial р. The switch-over stud F is marked 
blank, the other studs being numbered consecutively. Clearly 
the same principle can be applied to any number of dials, the 
only disadvantage of the method in its simplest form being that 
one must be careful always to read on the first dial that does 
not show a blank. This trouble may be avoided in various 
ways. When the sliders are fitted with number-disks show- 
ing one figure at a time, it is not difficult to arrange that 
tbe reading of the second dial shall be kept hidden by the 
rim of the first disk, except when the first slider is on the 
switch-over stud ғ. In the actual instrument that I built, I 
got rid of all uncertainty by adding an interlocking arrange- 


ment, so that the second slider remains locked at its zero 


position until the first slider is turned to stud ғ; then, on 
turning the second slider onwards, the first is locked on 
stud F and cannot be moved until the second is brought 
back to its zero position again. The simple mechanism by 


Fia. 3. 


which this is accomplished is shown in fig. 3 (omitting irre- 
levant mechanical details). The two dials are fixed one over 
the other, and the sliders, в, S2, are carried by concentric hollow 
spindles, whose heads N and P come close together in the hand. 
The spindles carry number-disks Q and R, the figures on the 
lower disk being visible through & hole in the upper one 
when this is in the proper position (on stud ғ); e and g are 
radial slots in the disks, and into these the double cam к 
works. Thus the only position in which both disks are free 
to move is when the two slots are together. In all other 
cages опе of the two sliders is locked. The result is that in 
handling the double head one passes smoothly and con- 
tinuously from the one slider to the other. For tbe simpler 
construction, in which the slider axles are not concentric, it 
ів easy to modify the cam mechanism to suit. In conclusion, 
I may remark that the above device of multiple sliders can 
similarly be applied to a long slide wire sub-divided into a 
number of sections. | | 


BUSINESS NOTES. 


Colliery Electrical Plant.—The Alliance Electrical 
Co., Ltd., has just completed the installation of a colliery equip- 
ment for the Farrington Oolliery Oo., Ltd. The total ү! of the 
machinery installed aggregates to 255 в.н.р., and the work consists 
of power house, electrical haulage gears, electrically-driven pumps, 
and electric light on the surface and in the pit. All the machinery 
is on the direct-current system with 550 volts in the dynamo house. 
The Alliance Electrical Co., Ltd., have carried out a similar instal- 
lation for the Norton Hill Collieries, the plant consisting in this 
case of electrically-diiven pumps and the lighting of the collieries.{ 


Lamp Tests.—The Westminster Electrical Testing 
Laboratory (Tbe Electrical Testing Laboratories, Ltd.) announces 
that it is carrying out a complete series of testa on all the 
principal makes of incsndescent lamps. Ccpies of the results will 
be sent to a limited number of subscribers by arrangement. Fall 
particulars of the arrangements made will be sent on application to 
York Marsion, York Street, Westminster, S. W. 


Electrical Education.—The Middlesex Education Elec- 
tricity Class (Enfield Centre) which was recently started by the 
Middlerex County Council Local Committre, has 48 studente, and 
its success made it neces:ary that the Ccmmittee should secure 
further astistance beyond the services of the instructor, Mr. 
Albert E. Short, A. M. I E. E., who was teaching the elementary 
avd advanced. The Committee conrulted Dr. Silvanus P. 
Thompson, and availed themselves of his cffer to permit his 
pri vate ast istant, Mr. A. R. Taylor, to co-operate with Mr. Short. 
On Saturday afterncon, December 17th, a very plearant wind 
up to the first term was made by a visit to the Brit sdown 
eupply station of the North’ Metropolitan Supply Co. by kind 
permission of Mr. G. Jobnsop, the secretary of the company. 
The party, which included the two instructors, Mesers. Short and 
Taylor, with Mr. Mullett, the claes manager, was conducted over 
the works by Mr. Springer, the engineer on duty. А 
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A Safety Device for Slipping Trolleys.—The device 
described in the following by our Berlin correspondent, is being 
constructed by the Elektricitäts Aktien-Gesellschaft, formerly 
W. Lahmeyer & Oo., of Frankfort-on-Maine, Germany, with a view 
to eliminating the risk of derailments of trolley wheels, which may 
` result in serious injury tothe gear. As seen from the accompanying 
figures, the device mainly consists of a massive disk of cast-iron, 
resting on a flat iron support. A similar support is fixed to each 


Detaits OF Saraty DEVICE. 


end of the car, above the buffer, the trolley rope being attached by 
a spring hook іп а short chain carried by the disk. Another short 
chain, which is likewise fixed to the disk, is hooked in the support 
below the disk, this lower chain being so short as just to allow of 
the disk leaving the support. The total length of trolley rope, 
that is, the length of the rope in addition to tha above chain, is so 
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adjusted by the conductor that the rope is nearly taut at the 
highest point of the trolley wire. The weight of the disk is 
designed according to the spring tension of the trolley pole, so as to 
enable the disk readily to overcome this tension. If, for instance, 
the wheel presses against the overhead wire with a force of 
22 lbs, the weight will have to be about 24 lbs. The working of 
the device is as follows:—On the trolley wheel being thrown off the 
wire, the weight, owing to the resultiog shock, is lifted from its 
position. Being able, as pointed ont above, readily to overcome the 
spring tension of the trolley pole, it at once falls down, pulling the 
wheel bslo the overhead work. Ав the lower chain prevents 
the weight being lifted by more than, say, 5 to 6 cm. above the 
support, the uppermost point reached by the wheel on the 
trolley pole being thrown out, will be fixed. The travel of the contact 
wheel from the overhead wire up to this point is ia all cases, even 
at the lowest point of the overhead wire, so short as to exclude any 


from Hupson-Bowrisa, Lrp., of Manchester. 


possibility of the pole or the overhead gear being injured. The 
above device has been in operation ever since Febraary, 1902, on 
15 motor-cars of the Tilsit tramways, giving every satisfaction. 
Throughout this interval, there has never occurred any injury toa 
trolley pole, or to the overhead line, attributable to a derailment of 
the wheel, or to defective working of the safety device. The over- 
head wire of the Tilsit tramways is 12 km. in lengtb, including 46 
overhead switches. The absence of any delicate parts, and 
the substantial construction of the safety device, deserve special 
mention, 


Catalogues and Lists.—The BRITISH ELECTRIC PLANT 
Co., Lap., of Alloa, which is represented in London by Messrs, John 
Coates & Co., of Suffolk House, Laurence Pountney Hill, Е.С., has 
just brought out some excellently illustrated circulars relating 
to its four-pole protected machines, high-speed engines, and 
six-pole generators, six-pole protected motor, six-pole split-yoke 
dynamo, &c. 


The BnirisH Exvrorrio Твлнвғовмив Co., LTD., of Hayes, 
Middlesex, has favoured us once more with one of its beautifally 
bound copies of Whittaker’s Almanack for next year, which is, of 
all reference books, the most indispensable. Ше 1904 issue, which 
has been of great service to us in our editorial department during 
the past 12 months, has kept the name of the Hayes Co. well before 
us, and we have no doubt that, in this and many another office, the 
same effect will ba repeated during 1905. 

‘The бімргех STEEL Conpurr Co, LTD., send us an extremely 
neat leather-bound engagement and address book combiced, with 
thumb index, and an accident insurance policy for £1,000, covering 
1905. We hope to боа it all useful, except the last-mentioned 
item. 

Messrs. А. Н. MARSHALL & Co., electrical engineers, of Leyton- 
stone, are supplying an automatic police light, which acts auto- 
matically upon any windows, doors, casements, &c, being forced. 
The light is fixed outside the building, and is said to remain 
alight quite unknown to burglars, and cannot be switched off if it is 
known to them. 


We are once more indebted to the ELECTRICAL Power STORAGE 
Co., Lrp., of Great Winchester Street, E. O., for one of their very 
serviceable blotting pads with monthly date card slips at the head 
and a diary for 1905 at the left-hand side. The E.P.S. pad is an 
old friend, and we are always ready for it at this time of. the year. 
A pocket price list of the E.P.8. storage celle, for the purposes of 
making rough calculations, has arrived in company with it. 


Мг. Е. HoPE-JosES wishes his friends the compliments of the 
season on an attractive card, which shows а reproduction from a 
enapshot of the Electricity Bailding at the St. Louis Exhibition, 
where the Synchronome system was awarded a gold medal. 


Messrs. Pratr & Kurta, electrical engineers, of Aberdeen, have 


published a pamphlet entitled Hints on Electrizal Work," in 


which they give some particulars regarding their work in power, 


lighting, heating and other electrical installations, also electric ball 
. and telephone work. Many illustrations of eleotric motors, water- 


wheel and steam plants, electric light fittings, radiators, telephones 


are given. 


From Mzssns. W. T. GLOVER & CO, LTD., we have received copies 
of their 1905 Almanac. We believe that the arrival of this haody 
teat-off almanac is looked forward to by tho majority of the 
electrical world, and on this occasion its compiler may be congrata- 
lated on а more than usually successful effort. It is arranged on similar 
lines to those of previous years, the features of well-known central 
station engineers intermingling with p>etical effusions, paragraphs of 
engineering interest aud sketches, while the altered arrangement 
of the leaves and their improved fastening will be generally appre- 
ciated. Members of the I.E.E. will appreciate the feelings which 
gave a place to the portrait of the late Mr. W. G. McMillan, and all 
must applaud the plucky attempt which has succeeded in repro- 
ducing the familiar—fragmentary—countenance of a well-known 
metropolitan engineer. T 

Messrs. DogwaAN & Вмітн are wishing their friends the com- 
pliments of the season in a quite unique way. It is not a sample 
of switchgear that has been received, but & specimen of nicely 
finished brasswork in the form of а leg and foot (21 in. long), 
intended for any of the following purposes: a pipe cleaner, a 
tobacco stopper, or parcel carrier. The firm, in sending out this 
little souvenir, is anxious not to “ put its foot in it” by wishing a 
prosperous year’s business in 1905. 


A handy desk calendar for 1905, with separate monthly cards, has 
been received from Мв. Jonn WnHrTELAW, model-maker and elec- 
trical engineer, of 154, Duncan Street, Edinburgh. 


A catalogue of the “ Н. B." tramcar life-guard has come to hand 
Four different 
styles of this guard are detailed and shown. 


MzssnRs. GEIPEL & Lanes, of Vulcan Works, St. Thomas Street, 
Southwark, S. E., have favoured us with one of their vest-pocket 
diaries for the New Year. Our copy of the 1904 issue has rendered 
excellent service, the neat appearance, convenient siza, insurance 
policy, and the engineering tables selected by Mr. Geipel, all com- 
bining to make it quite a useful and desirable pocket companion. 


Trade Announcement.—The electrical department of 
Messrs. Bruce Peebles & Co., Ltd., of East Pilton, is closed from 
to-morrow, December 3156 until Tuesday, January 10tb, for the 
purposes of annual audit and stocktaking. 


(Oontinued on page 1071.) 
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. ELECTRIFICATION OF THE NORTH- 
EASTERN RAILWAY. 


(Concluded from page 1031.) 

Ав in the case of public electricity supply, the feeder and 
distributor cables form à very important factor in the elec- 
trification of railways, às regards both capital outlay and 
reliability of operation. In the present instance the power 
is transmitted from the generating station to the sub- 
stations at a pressure of 6,000 volts, and the whole of the 
cables are either laid underground or are carried on the 
walls by the side of the track. The contract for the extra 
high pressure cables, as well as the telephone, pilot and 
lighting cables, was carried out by Messrs. Siemens Bros, 
and Co., Ltd., who also laid them and executed all work in 
connection therewith. 

All the cables, except those provided for telephone 
purposes, are of the three-core type. The extra high 
pressure feeders and the lighting cables have segmentally- 
shaped conductors, insulated with paper impregnated with a 
special resinous compound, and stranded together with yarn 
worming, so as to give a circular section. An additional 
covering of paper is then laid over all, so that the thickness 


RIGHT-ANGLE TRIFURCATING Boxes. 


Tests of double the working pressure were 
applied after the cables had been laid and 
jointed, ` | 

The mains were laid for the most part on 
the solid system, in creosoted wooden troughs 
covered with.tiles when underground, and 
in Jin. wrought-iron tronghs when above 
the surface. A separate trough was used for 
each cable, except in the case of the pilot and 
telephone cables. In the North Shields 
tunnel the cables are armoured with steel 
tape, and hung on brackets. Special trifur- 
cating boxes are used for dividing the three- 
core cables outside sub-stations. 

Most of the extra high-pressure cables are of 
0:25 and 0°2 sq. in. section, only two being 0'1 
sq. in.; the lighting cables are all 0*034 sq. in. in 
cross-section. The accompanying illustrations 
show the mode of laying and dividing the cables. 
~ The low-pressure D.C. cables were supplied 
by Messrs. Callender’s Cable & Construction 


MAINS ALONGSIDE RAILWAY TRACK, WITH TROUGHS FILLED IN AND COVERED WITH TILES. Co.. Ltd 
' .7 4 * 


of dielectric between any conductor and the 
earthed sheathing is equal to that between 
any two conductors. The earthed sheathing 
consists of copper strip laid in contact with 
the lead sheathing, thus complying with the 
requirements of the Board of Trade. 

The high-pressure cables were tested with 
three times the working pressure in each 
case—viz., 18,000 volts’ for the extra high- 
pressure cables, and 6,000 volts for the 
lighting cables, which work at 2,000 volts. 
These pressures were applied for 15 minutes 
between conductors, and between conductor 
and earth. The cables were also subjected 
to severe bending and breakdown tests, the 
latter taking place between 40,000 and 
54,000 volts in the case of the extra high- 
pressure cables, and between 21,000 and 
24,000 in the case of the lighting cables. 


Оовйвовн ViIapuer: Mams mx W.I. Taouanina. >. 
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It may here be mentioned that the railway company takes 
electrical energy not only for traction, but also for lighting 
апа power at the same rates, and is therefore able to effect a 
great saving in respect of these items. Separate cables and 
transformers being used for this purpose, the continuity of 
the supply is independent of the operation of the railway; 
and seven sub-stations for lighting and power are provided, 
in addition to the five already mentioned. The aggregate 
capacity of the lighting and power plant is over 7,000 E. H. P., 
апа arrangements are being made for lighting over 80 
passenger stations, besides the Central Station and the goods 
yards, and to equip the numerous capstans, cranes, &c., in 
the yards and warehouses for electric driving. The loco- 
motive and repair shops of the railway company are already 
electrically-driven and lighted, and it is anticipated that 
1,000 arc lamps, 20,000 incandescent lamps, and 100 motors, 
aggregating over 2,000 H.P., will be connected. The working 
pressure is 440 volts between the outers of the three-phase 
system, giving about 250 volts between outer and neutral. 

The generating station from which the supply is mainly 
derived is the new station at Carville, which is intended to 
supply not only the railway, but also the city of Newcastle, 
the Tyneside tramways, and the numerous manufactories on 
the north bank of the Tyne, nearly all of which are elec- 
trically driven from the  Newcastle-upon-Tyne Electric 
Supp:y Co.'s mains. The load on the latter amounts to over 
40,000 H.P., and the factories supplied employ 40,000 hands. 
Moreover, the company has an arrangement with the County 
of Durham Electric Power Supply Co. for supplying power to 
the latter, and there is every probability that within a few years 
all the requirements for electric lighting, power and traction 
of the large industrial area in the counties of Northumber- 
land and Durham, as indicated in the accompanying figure, 
will be supplied from one interconnected system. 

The Carville power station is situated on the River Tyne, 
at Wallsend, not far from the centre of the railway com- 
pany's present system, or from the supply company's Neptune 
Bank Station. In the design of the station Mr, Merz 
adopted the system of complete sub-division of the plant, 


Institntion of Electrica! Engineers last April, and reprinted 
in our issues of May 13th, 20th and 27th, and June 8rd 
and 10th; this paper also contained many particulars and 
drawings relating to the Carville station, to which the reader 
is referred. 


—— 


INDUSTRIAL CENTRES OF NORTHUMBERLAND AND DURHAM. 


A view of the interior of the engine room is given here- 
with, as well as a view of the switchgear, which is of unique 
design. The generating plant consists of four turbo-alter- 
nators—two of 4,000 and two of 2,000 KW. each—built by 
Messrs. C. A. Parsons & Co., of Newcastle-on-Tyne, generating 


CARVILLE! INTBRIOR OF ENGINE Коом. 


во as to minimise the possibility of breakdown, each gene- 
rator being provided with its own boilers, condenser, switch- 
gear and auxiliaries. The reasons which led the engineers 
to the adoption of this arrangement were fully set forth in 
their paper on * Power Station Design,“ read. before the 


at 6,000 volts, 40 cycles per second, Each of these is provided 
with its own exciter, mounted on the end of the shaft, and con- 
nected directly with the field magnet winding of the alter- 
nator—regulation being effected entirely on the field of the 
exciter, Theturbinetype of prime mover was adopted on account 


vol. 56. No. 1,414, Dmomusa2 30,1904] THE ELECTRICAL REVIEW. 


1069 


of its low consumption of steam: and oil, small cost of 
repairs and attendance, and low capital cost, the latter being 
20 or 30 per cent. less than with reciprocating engines, when 
the cost of buildings and ‘foundations is taken into con- 
sideration. The reliability and simplicity of the turbine 
had previously been proved to the engineers’ satisfaction by 
the performance of 
the 3,000-H.P. tur- 
bine installed three 
years ago at the 


CARVILLE POWER STATION 


Neptune Bank power epee T 
station. The over- 3 
load capacity of the 12 MD 
turbine was also a ur а. 
strong point in ite ENT EN 
favour, а special MID n 


governor being pro- 
vided which admits 
high-pressure steam 
to the low-pressure 
portion of the pos 
bine, enabling the 
latter to carry a load Г. | 
100 per cent. greater : I 3 
than the most есопо- Drm 1 7 ў I 
mical load. The 
tests which have 
been carried out show 
that with steam at \ 
200 lb. pressure 
superheated 150° F., 
and a vacuum of 95 
per cent. of the absolute maximum, the steam consumption 
will not exceed 15 lb. per Kw.-hour at the most economical 
load, or 16 lb. at any load between 4,000 and 7,000 H. P. 
The plant is completely sub-divided from the railway 
siding—which is at a higher level than the coal bunkers— 
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GENERAL ARRANGEMENT or SWITCHGEAR ano CONNECTIONS 


with the economisers and chimneys at the ends of the rows. 
The turbo-alternators are arranged side by' side in the 
engine room, with their auxiliaries of all kinds alongside, 
and condensers below the floor level. 

On the opposite side of the engine room the switch gear 

is built, the arrangement being such that crossing of cables 
is entirely avoided. 
In front of the 
switch gear, on а 
gallery, stands the 
operating board, from 
which the whole of 
the switch gear is 
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electrically controlled. 

4 The arrangement, of 
um the respective 

h у of the apparatus is 


illustrated in the 
accompanying sec- 


tion, reproduced 
Е from the I. E. E. 
paper above-men- 


tioned; the construc- 
tion is similar to that 


" 
* ә 2 e o | 

ALH — of the sub- station 
Bull switch gear, but here 


the work was carried 
out by the British 
Thomson - Houston 


In their B.A. 
paper to which 
we have already referred, the authors show how much 
more economical it is, and must be, to obtain power, 
even for large undertakings such as railways, from power 
companies whose operations cover a wide area, rather than 
to erect isolated generating stations of comparatively small 


VIEW OF THE SWITCHGEAR IN CaRVILEE POWER STATION. 


(о the main bus-bars, Each section of boilers contains 10 
Babcock & Wilcox marine boilers, of 2,000 н.р. each, this 
type being chosen on account of the economy of floor space, 
and the absence of air leakage, the boiler being enclosed by 
steel plates instead of brickwork. The boilera are arranged 
in rows at right angles to the length of the engine room, 


dimensions, and it is highiy significant that practically all 
the large manufacturing and industrial concerns in ће, Tyne- 
side district, indfüding the railway and tramway companies, 
have recognised this fact, the only notable exception. being 
the Corporation of Newcastle. The anthors consider that, 

in spite of the absence of water power in this country, there 
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is every reason toi believe that, given a fair field, electrical 
power can be supplied over the greater part of the country 
more cheaply than in any other country in the world, thanks 
to the density of the population, the abundant supply of coal, 
and the nature of the industries oarried on. It must be 
admitted that their work has already gone far towards 
establishing the truth of this contention in actual practice. 


(d 


A PETROL MOTOR-CAR FOR RAILWAYS. 


THE economical operation of short branch lines traversing 
sparsely populated country has long been one of the most 
important problems of railway manage- 
ment. It is generally admitted that under 
such conditions an automobile type of car 
presents many advantages, and for some 
time past a good deal of experimental work 
has been carried on, by various railways 
throughout the country, to determine 
which type of automobile seems best suited 
to their peculiar conditions. 

‚ While some railway companies have 
been experimenting with steam  auto- 
mobiles, others have adopted petrol cars, 
and in one case a combined petrol and 
electric system has been employed. During 
the past few months the Great Northern 
Railway Co. has been carrying out most 
interesting experiments in this direction 
with a car specially designed by Messrs, 
Dick, Kerr & Co. The system of applying 
two electric motors to a tramcar has been 
copied in the automobile, two petrol 
engines being employed, which are con- 
nected to a shaft in а manner which will 
be described. 

The seating capacity is 32 passengers, but it is obvious 
that this can be considerably increased, and the builders are 
already engaged on a larger type of car, which will not only 
carry considerably more passengers, but will also provide a 
certain amount of space for luggage. 

The whole of the machinery is assembled upon a 
frame, which is directly supported from the axles. It is 
thus entirely insulated from the body of the coach, 
and as a result while standing at a station the noise 
and vibration from the engines are almost imperceptible to 
the passengers. 
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UNDER-FRAMEB AND Drivina MACHINERY ОЕ PETROL Car. 


The motive power is generated by two engines, which, 
however, are not connected independently to the axles, 
although both axles are driven ; under normal circumstances 
the engines drive on to a common longitudinal shaft, which 
is connected to the axles by bevelled gearing. To overcome 
the difficulty of one axle over.running the other, owing to 
any possible inequality in the diameter of the wheels, a special 
form of differential gear is introduced, and combined with 
this special gear is the reversing mechanism. The engines 
are connected through independent clutches to a common 
change speed box, from which the power is transmitted, by 


means of the longitudinal driving shaft, to gear boxes 
suspended on each axle, and at this point the speed is reduced 
by means of single reduction gearing. | 

The engines are of the standard Daimler type, each 
capable of developing 36 н.р. when running at full 
speed. A separate petrol tank is provided. for each engine, 
and the combined capacity of these is sufficient for 400 
car-miles. | 

The complete car weighs something under 16 tons, 
including its full complement of passengers, and although 
the normal speed for which it is designed is 30 miles per 
hour, it has on several occasions attained a speed consider- 
ably over 50 miles. The car is lighted by electricity 
obtained from storage batteries, which also supply energy 
for ignition purposes and for the magnetic clutches The 


DicE, KERR PETROL Motor-car. 


design of the complete car is such, that by jacking 
up the body the under-frame and machinery can be run 
out in the same manner that a truck can be taken 
from beneath a standard electric tramway car; but, in 
addition to this, the frame containing the machinery can 
be lowered from its bearings on the axles without removing 
the truck from underneath the car body, so that it will be 
seen that the flexibility and facilities for overhauling and 
repairs are everything that can be desired. The engines in 
this case were made by the Daimler Motor Co., of Coventry, 
who also manufactured the greater portion of the trans- 
mission gear. The patents covering the arrangement, how- 
ever, are entirely con- 
trolled by Messrs. 
Dick, Kerr & Co. 

The design of the 
car and its experi- 
mental operation have 
been under the per- 
sonal supervision of 
Mr. Oliver Bury, the 
general manager of the 
Great Northern Rail- 
way Co. 


Softening Boiler 
Water.—A process has 
been patented by the 
firm of H. Reisert, 
of Cologne, for the above purpose, which consists in adding 
finely-powdered barium carbonate to the water. This reacts with 
the ae sulphate, producing barium sulphate and calcium сзг- 
bonate, both of which are insoluble. The amount of barium 


carbonate used does not require measuring; an excess is all 


that is necessary. Any specific corrosive constituent like 
magnesium chloride, which is not acted upon by the barium 
dalt, is destroyed by the addition of a suitable chemical which 
converts it into common salt and magnesium hydroxide. The 
apparatus employed only needs re-charging once ev 

or month (according to the permanent hardness” of the water 
treated), and emptying about four times a year. The process 
does not increase the specific gravity of the water or raise ite 
boiling point. 
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BUSINESS NOTES. 


(Continued from page 1066.) 


Reduction of Capital.—4A petition for confirming a 
resolution reducing the capital of Cryselco, Ltd., from £50,000 to 
£15,000, is to be heard before Mr. Justice Farwell on January 17th. 


Imports of Foreign Electric Apparatus.—While the 
imports of foreign electrical machinery are on the increase, those 
of foreign electrical goods and apparatus appear to be declining. 


Thus the value of such imports during November last only amounted 


to £75,485, as contrasted with £82,944 in the corresponding month 
of 1903. For the 11 months ending with November last the returns 
ноз a total of £704,563, as against £732,088 in the firet 11 months 
of 1923. 


Electric Crane.—Messrs. William Arrol & Co. are 
erecting a 150-ton electric crane at the ship-building yard of Messrs. 
John Brown & Co., Clydebank. 


Ozone.—A new company has been registered with the 
title, “ Ozone, Ltd.," with a nominal capital of £50,000, to acquire 
an invention relating to the generation of ozone, &c. 


Annual Dinner.—The officials and staff of Messrs. 
Ernest Scott & Mountain recently held their annual dinner at New- 
castle-on-Tyne, Mr. W. C. Mountain, managing director, presiding. 
In responding to the toast, “ Success to the firm," Mr. Mountain 
referred to the new works, the pattern shops and foundry of which 
will start operations at the New Year. In reference to the question 
of foreign competition, he said that in every contract for which he 
tendered he was faced by offers from firms in Germany and 
America, especially tbe former. He did not think it fair that 
foreigners should send their materials into this country free. He 
hoped that everyone wou'd assist in bringing about the state of 
affairs wished for by Mr. Chamberlain. 


The Chemical Trade in 1904.—It is satisfactory to 
learn that the chemical trade of Great Britain bas more than main- 
tained its position during the past year, notwithstanding the 
depressed condition of the textile industries and foreign competi- 
tion. Exports show no sign of falling off, and imports have in- 
creased over 5 per cent. In heavy chemicals there is not much 
change to record. Contracts for caustic soda have been made over 
next year at 5s. per ton lower, but bleaching powder shows an 
advance of 5s. to 7s. 6d. Notwithstanding American competition, 
the export of English-made sulphate of copper shows a steady 
advance both in quantity and value, and at present, owing to the 
recent rise in the raw metal, the manufactured article bas shown a 


strong upward movement, and makers are not inclined to book 


forward except at full rates.— Financial Times. 


Dissolutions and Liquidations.—The creditors and 
shareholders of the Bir Hiram Maxim Electrical and Engineering Co., 
Ltd., met on Wednesday last week at the Holborn Restaurant to elect 
a liquidator and committee of inspection to act under the compulsory 
winding-up order made against the company on November 29th 
upon а creditor's petition. Mr. Cully, Assistant Receiver, reported 
that the company was formed iin May, 1899, with a capital of 
£100,000 to acquire the sole sgency for the sale in Australasia, 
Africa and Asia, of the electrical appliances and all articles manu- 
factured by the Hiram Maxim Electrical Corporation, Ltd., and by 
J. Е. Pease & Co., Ltd., of Middlesborough-on-Tees. In February, 
1901, the capital of the company was increased to £175,000, and in 
September, 1903, it was further increased to £190,000, the present 
issued capital being £170,399. The remuneration of the directors 
was fixed at 10 per cent. of the net profits earned by the company, 
but no fees bad been drawn by them. No prospectus 
was issued to the public; а few copies were printed, but 
not issued for the purpose of obtaining subscriptions. The con- 
sideration paid by the company was fixed at £80,000, and was paid 
in sbares. The company started trading with an available working 
capital of £20,000. In October, 1900, they acquired for £2,000 cash 
the business of Messrs. Edward & Barnes, and in the following 
January they purchased for £55,200 in cash and shares the under- 
taking of the Hiram 5. Maxim Electrical Corporation, Ltd. Then 
in June, 1901, the Hiram B. Maxim Lamp Co., Ltd., was formed by 
а previous employé, and an agreement was entered into under 
which the Lamp Oo. were to have the exclusive sale of the Maxim 
lamp. Difficulties arosa between the two boards of directors, and 
"їп August, 1903, the company acquired all the good will and business 
of the lamp company for £1,390. In November, 1902, £14,750 
was raited on debentures. The compaay in March, 1904, acquired 
from Bir Hiram В. Maxim his patent rights relating to captive flying 
machines, the purchase consideration being £6,666 in shares of the 
Hiram В. Maxim Captive Flying Machine Co., Ltd, which was 
promoted with a capital of £30,000. Several thousands of the 
Flying Machine Co.’s shares had been sold at par. The insolvency of 
the company was ascribed to the falling through of the agreement 
with the Hiram Lamp Co., the shortness of working capital owing 
to the available working capital being locked up in lamp 
stock, and to adverse legal costs. On October 2let, 1904, 
Mr. Arthur Hardie was appointed by the board as Receiver 
for the debenture-holdera, and had since carried on the business for 
the purpose of completing several valuable contracts. Accounts 
had been lodged showing unsecured debts £29,804, debenture 
claims £20,305, and assets valued at £57,814, or sufficient to yield 
а surplus of £7,704. He understood that а reconstruction scheme 

was contemplated, and in that case it would be desirable to 


П 


appoint an outside liquidator. Mr. Hardie said a oonsiderable 
amount of capital had been sunk, but the difficulty had arisen in 
not having more capital at a time when the business was largely 
increasing. The company’s prospects were very good, and it had a 
valuable business which ought to be preserved for the benefit of 
all concerned. Sir Hiram Maxim addressed the meeting, and 
explained that, owing to the bad state of his health, he had 
been out of England during the greater part of the com- 
pany’s existence, and he consequently had very little knowledge 
of its management, He had invested a considerable amount of 
money in the company, and һай not received a single shilling in 
return. Mr. A. Е. Whinney and Mr. Arthur Hardie were respec- 
tively nominated for the post of liquidator, and the chairman 
intimated that the appointment would be made in due course by 
the Registrar. The following creditors were selected to act as a 
committee of inspection, viz.:—Mr. Charles Rimmer, Mr. James 
Rawson, Mr. E. L. Pinchin, and Mr. C. F. Ince. The following are 
the largest creditors :— 


UNSECURED, 
G. Braulik, London .. е5 а= 2s ex “> T 40 1 8 
Concordia Electric Wire Co., London . s žo aie 71 12 
Davis & Timmins, Ltd., London . M Sa s - 57 З 8 
Glasshiiltenwerke Weisswasser, &., London. es КР 51 2 0 
Highton & Co., London ta EN ud. du да .. 51 15 11 
C. F. Ince, London  .. bs Es - Ms sec was AT 2 6 
Johnson, Matthey & Co., London .. .. 448 12 10 
Jaeger Bros., London.. ee з E s EM ss 41 14 2 
J. Kirkby. London а .. 2» “+ ae s s 61 2 8 
London Electrie Supply Co. = - a T zs 82 H 7 
Melin å Co., London ee ee . ee oe oe еә 78 3 2 
J. Plancbon, London .. 5% T a's a Es 75 11 11 
Smith & Sons, London.. P - 5% 2M ex Pe 46 5 8 
Sturtevant Engineering Co., Ltd., London - as sis 563 0 1 
Vitite Works, Ltd., Middelburg, Holland.. 4 uc es 0511 8 
A. Watson & Co., Birmingham Pa ex ae 25 is 11 7 4 
Acme Steel and Foundry Co., Lanar k ts si га 66 8 9 
Daniel Adamson & Co., Dukinfleld.. T P $a Es 96 18 10 
Ве, Hobson & Co, London. „. at sw бё» .. 150 4 9 
J. & C. Bowyer, Upper Norwood ., 2s . „ 618 76 8 
J. Blakeborough & Sons, Brighouse m si ig „„ 119 17. 0 
Worthington PumpCo., London .. oe ee js $i 49 0 0 
Edmond Collins, London е = = ee se 56 18 10 
Crouch & Jav, London.. ee ee ee ee ee ao 51 4 2 
Durrance & Co., London К sa a 8 Sa . 81 9 4 
The Electrical Press, Ltd., London.. ee ee ee ee 75 19 9 
Charles A. Webb. Chatham. 955 v é . 23) 8 6 
Joseph Fielding & Sons, Blackpool - 196 10 10 
Glenfield & Kennedy, Ltd., Kilmarnock. 64715 2 
Giepel & Lange, London РЕ - is P .. 197 6 1 
Groom & Co., Ltd., London. s i a“ ze . . 165 2 5 
R. Gay & Co., Ltd., London .. vis v ПА у» КЕ 50 5 6 
О. НаасКе & Co., London ee ee ee oe ГЕ ) ee 102 2 1 
Thomas Hart, Blackburn. ae (s se m e` 04114 7 
Hayward, Tyler & Co., London is T x e. wie 54 4 9 
England & Co., London m zu 7. ia "m „„ 7411 5 0 
Matthew Keenan & Co., Ltd., London . 1 és T 76 8 6 
The Lister Electric Manufacturing Co., Ltd., Dursley, Glos. 468 5 9 
Thomas Noakes & Вопв, London .. ds * we .. 23118 3 
James Phillips & Co., London oe Ve T ee „ 11110 8 
E. J. Robinson, Ltd., London ae "ә e Pe 762 18 6 
Stewart & Lloyds, Ltd., Glasgow .. ЫР ix i 2а 44 19 1 
Sharpe & Co., Lancaster 1% ss аә ss i 90 17 11 
The Widnes Foundry Co., Widnes - ws 1,222 17 10 
Wallerman Bros., Hyde ә 2s ay m za o8 13 6 
Reid, McFarlane & Co., Ltd., Plaistow .. m m sx 41 4 8 
A. W. Hill, Chiswick .. 2s A is 2 n .. 307 0 0 
Wright Bros,, London «3 ae sè id - .. 353 6 8 
Frank Varlcy, London г is "m 4 z> . 250 15 1 
Jones & Horsfield 2 E ss РА se T 245 18 6 
Stevens & Sons, London us А 53 10 0 


Book Notices.—Willing’s Press Guide, 1905.— This 
is the thirty second annual issue of this work (published at 125, 
Strand, W. C.), and it is во well known а shilliogsworth that hardly 


anything need be said to commend it. It has a useful alphabetical 
list of newspapers, magasines, trade journals, directories, &c., 


published in the British Isles, and a classified section as well. 


"Another feature is the lists of principal Colonial .and foreign 
. journals, though in so small a compass, this list cannot be made 


anything like complete. 
ready at hand. | 

“The Physical Review," December, 1904, No. 6, Vol. XIX. New 
York and London: The Macmillan Co. 


We always like to keep our Wiling's 


„% Armorduct.’—“ Armorduct conduit has been used 
for the electric lighting installation of the new Coliseum and the 
Haymarket Theatre. 


Bankruptcy Proceedings.—At Stoke-on-Trent, on 19th 
inet., Harry Cooke, electrical engineer, Longton, appeared before 
Mr. J. C. Marshall, Registrar, for his examination upon a statement 
showing liabilities to the amount of £244 and a deficiency of £225. 
The examination was closed. 


A Rochdale Power Plant.—Messrs. Turner Bros. 
have just completed some important extensions at their asbestos 
and belting works at Spotland. A feature of the extension is the 
installation of an electric driving plant. The equipment consists 
of two 150-H.P. multipolar continuous current generators, driving 
direct from horizontal compound steam engines. The whole of the 
power is transmitted some considerable distance from the generator 
to the rubber department, where it is distributed to drive the 
machinery. There aretwoelectric motors capable of developing 75 Н.Р. 
each, geared directly to two sets of rubber-working machines and as 
the process of working the rubber is very severe and requires a great 
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amount of labour, safety cut-out switches have been provided on 
each of the motor panels to prevent damage being done to the 
motors, in case of the work being applied in too severe a manner. 
In another part of the department a third 75-H.P. motor is put 
down, geared through ropesto some line shafting distributed over 
the department for the purpose of driving various smaller machines, 
The whole of the power plant has been installed by the Rochdale 
Electric Co., Ltd., of Shawclough, the large motors being made by 
them at their works. 


LIGHTING AND POWER NOTES. 


Adare.— It is stated that the Earl of Dunraven is about 
to light bis Co. Limerick residence at Adare by electricity, and that 
һе contemplates lighting the village by the same illuminant when 
the installation at the Manor is complete. 


Barnes.—The clerk to the D.C. reports that the assess- 
ment on the electricity works has been increased from £400 to 
£948 by the Assessment Committee. It was resolved to make 
inquiries into the matter. 


Barrow-in-Furness.—The IL. G. B. has sanctioned the 
borrowing by the В.О., of £35,000 for extensions at its electricity 
works, The extensions comprise an addition to the engine room of 
58 ft. 6 in. x 48 ft. 6 in., and to the boiler house of 76 ft x 48 ft., 
а 500-kw. generator, switchboard, two water-tube boilers, а con- 
denser, piping, &c. The space will provide for two more 500-&w. 
generators, and two additional boilers. When the present exten- 
sions are carried out, the capacity of the undertaking will be 
1,525 kw. The plans and specifications for the engineering part of 
the work have been prepared by the electrical engineer, Mr. Н. В. 
Burnett. 


Bexhill-on-Sea,—The T.C. has received the sanction of 
the L.G.B. to the borrowing of the £3,400 of the £3,500 applied for, 
for electric light purposes. It bas also been decided to hold an 
electrical exhibition in the borough, and the T.C. has sanctioned an 
expenditure of £50 for this. 


Bradford.—Mr. A. S. Blackman, in his report on the 
recent stoppage in the supply of electricity, recommends the 
making of the cable sheaths continuous, and the comprehensive 
scheme of fusing, including dividing the town network into four 
districts. The cost is estimated at £2,970, and he advises that the 
work be proceeded with immediately. Separate switches and fusing 
arrangements are recommended at the Bolton Road works for-the 
interconnector mains. 

The Electricity Committee of the Chamber of Trades has 
drawn up a memorial addressed to the Corporation Electricity 
Committee requesting the adoption of a sliding scale of 
charges for electric lighting, and asking that instead of giving the 
consumer free lamps, the Committee should allow a small discount. 
It was stated that there was inequality ia discounts, some getting 
10 per cent., and others, who were equally large users, getting no 
discount. 


Conway.—The Т.С. has resolved to apply to the В. of Т. 
for a prov. order for E. L., and has decided not to expend a larger 
sum than £15,000 on the scheme. 


Dunfermline.—The T. C., at a special meeting held on 
the 22nd inst., had under consideration the question whether it 
should erect a generating station and supply electricity itself or 
negotiate with the Fife Electric Power Co. to get a supply. It was 
ultimately agreed to make arrangements for applying for a prov. 
order, and, at the same time, to re-open negotiations with the 
Electric Co. 


Ebbw Vale.—The Council has approved of the draft 


agreement eubmitted by the Ebbw Vale Co., with reference to а 


supply of electricity for lighting purposes, and it is also approved by 
Mr. Wilson, electrical engineer to the Oouncil, with the exception 
of a clause providing that the delivery of energy should be given 
at one place instead of three. It was decided to negotiate for the 
amendment of the agreement to the effect that delivery be arranged 
for at three centres. 


Erith.—A L. G. B. inquiry has been held into the U.D.C.'s 
application for а loan of £20,000 for electric lighting purposes. 
The loan is made up as follows:—Excess expenditure over loans, 
£5,978; new buildings, £2,500; transformer house at Belvedere, 
£200; switchgear at Belvedere, £100; transformer building at 
Erith and transformers, £500; mains extensions, £462; mains, 
£3,500; transformers, £1,500; meters, £1,200; electric fittings, 
£300; motors, £700; contingencies, £631 18s. There was no 
opposition. 


France.—4An electric power plant is to be put down at 
the works of La Société des Toleries de Louvroil, at Maubenge. 


Fremantle (W.A.)—The chairman of the Harbour 
Trust bas conferred with the Electric Tramways Board, with 
reference to a supply by the latter of cnergy for lighting 
the wharves and the working of the cranes by electricity. The 
price has not yetibeen fixed. 


Germany.—A central electric lighting station is to be 
established in the little town of Pinneberg (Holstein). 


Glebe, N.S.W.—The T.C. has introduced a Bill into 


Parliament for authorisation to its putting down a combined E. L. 
and refuse destructor plant, and to borrow money to carry outthe 
scheme. The powers sought include the supply of energy to ad- 
jacent municipalities, as well as to the ratepayers in its own district. 


Grimsby.—At the recent meeting of the Lighting 
Committce, sanction was received from the L.G.B. to the borrowing 
of £3,000 for the extension of mains, and the purchase of meters in 
connection with the electricity works for the next twelve months. 


H. M. S. Britannia.“ — The electrical plant to be 
installed aboard this first-class battle-ship, launched recently at 
Portsmouth, will comprise four generators, supplying 600 amperes 
at 105 volts, with a speed at 400 r.p.m. In addition to lighting the 
whole of the ship, electrical power is to be used for driving the 
ventilating fans, the ammunition hoists, winches and capstans. 
Colomb lamps have been installed for lighting purposes, when the 
generating plant may beshut down. Electric bells and navyphones 
are to be fitted for communication between conning tower, engine 
room, and gun positions, с. 


London.—The Financial Times says that the East 
London and Lower Thames Electric Power Bill, which will be 
brought up again in the forthcoming Session in an amended form, 
forecasts the promotion of a company, with a capital of £2,000,000, 
in 200,000 shares of £10 each, of which £100,000 is to be subscribed 
before the Act can be put in force. The area of supply scheduled 
has already been mentioned in the ELECTRICAL REVIEW. . 

Вт. PANcRAS.— The L. C. C. has agreed to sanction the borrowiag 
of the sum of £7,515 by the B.C. for its E.L. undertaking. 

CunELSEA.— Last week the L.G.B. held an inquiry into the appli- 
cation of the B.C. for the Ісап of £29,000 for the purpose of new 
baths, which included £2,600 for the provision of electrical plant 
for lighting. Mr. P. Still, engineer to the Chelsea E.8. Oo, 
opposed the Council putting in a private plant on the ground that 
it would be a waste of public money. The company had offered 
most reasonable terms for a supply from their mains. Evidence 
was given on the management of two of the largest baths in London 
where generating plants were originally put io, and eventually 
discarded in consequence of the high cost of maintenance. 


Loughborough.—The T.C. bas appointed a committee 
to consider the advisability of lighting certain areas of the town 
by electricity. 


Manchester.—During the fog last week there was an 
abnormal consumption of energy, chiefly for lighting purposes. On 
Monday the supply was 196,020 units; on Tuesday, 205,220; on 
Wednesday, 209,100; апа on Thursday, 214,570. These constitute 
record figures. 


Mexico.—The new central station of the Compagnie 
Mexicainede Gaz et de Lumière Electrique, in the Ban Lazaro 
district of the city of Mexico, has just been inaugurated. The 
plant has a capacity of 6,000 нр. 


Oldham. — Recently a Local Government Board in- 
spector attended at the Oldham Town Hall to inquire iuto an 
application by the T.C. for power to borrow £48,114 on account 
of the electricity undertaking. Opportunity was given for 
a good deal of criticism; the Master Cotton Spinners’ Association 
the Engineering Associations and the Lancashire and Yorkshire 
Railway Co. being represented. In the course of the inquiry the 
Inspector said he noticed that £11,838 had been spent on the 
Greenhill electricity station, besides £2,997 on extra routes, and 
£17,184 on mains. The town clerk pointed out that the total assets 
of the Corporation up to March 25th last were £4,090,761, and 
liabilities £3,019,147. It transpired that the total cost of the 
chimney at the Greenhill station was £4,700. "Tho attention of the 
Inspector was drawn to an item of £565, which included the cost of 
photographs, souvenirs, &c., among the latter were a number of gold 
watches, silver broocbes, and other things. The Inspector said 
these matters were new to him and he would certainly want details. 
He adjourned the hearing in order that they might be furnished. 


Penrith.—A section of the ratepayers held a meeting 
recently апа protested against the U.D.O. scheme for putting down 
an electricity supply undertaking. 


St. Albans.—The St. Albans and District E.S. Co. has 
received the sanction of the R.D.O. to its application for an E.L. 
prov. order for the district, and also to a site being obtained in the 
rural district. | | 


Scarborough.—The Scarborough Electricity Supply Co. 
has given notice that from January Ist next the price of energy for 
lighting will be reduced to 6d. per unit with substantial discounts 
according to the amount consumed. Consumers whose accounts 
amount to £75 and over, have the option of the maximum demand 
system with rates of 7d. for the first hour, and 3d. after, with 5 per 
cent. discount. For power and heating the price is reduced from 
24d. to 2d. per unit, less 5 per cent. discount. 


South Wales.—The South Wales Electrical Power Dis- 
tribution Co. has entered into a provisional agreement with the 
Carmarthenshire Blectric Power Co., to take over all the powers 
conferred by Parliament in 1903, on the latter. The agreement is 
made subject to the assent of Parliament being given to the amal- 
gamation and to the assent of three-fourths of the shareholders in 
both companies passing a special confirmatory resolution. 
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Stirling.—The T.C. has been holdiug an electrical 
exhibition, at which electrical heating and cooking were demon- 
strated. Among the exhibitors were the Dowsing Co., Messrs. 
Veritys, Ltd., the British Prometheus Co., the General Electric Oo., 
Drake & Gorham, &c. 


Stratford-on-Avon.—The T.C. on the 19th inst. decided 
to apply to the B. of T. for an extension of time in regard to its E. L. 
order of 1901 for laying the mains in the compulsory area, and to allow 
tbe transfer of powers to tho Birmingham Installation Co. The 
agreement with the company was sealed. The company agreed that 
the charge for lighting streets and other public places should not 
exceed 24d. per unit, for power purposes 3d., and for private light- 
ing 5d. The Corporation has the right to purchase, at the expira- 
tion of 11 years, at a figure equal to the previous five years’ profits, 
plus the valuation of the works. 


Wellingborough.— Dy the casting vote of the chairman, 
the U.D.C. has decided to extend the notice to the electric lighting 
company, of termination of the present agreement with the Council, 
by a year. 

Worthing.—On the 20th inst. a L.G.B. inquiry was 
held into the application of the T.C. to borrow £1,600 for extensions 
to the electric lighting system. 


TRAMWAY AND RAILWAY NOTES. 


Bristol.—The Bristol Tramways Co. has arranged to 
place boxes on its cars to receive contributions towards wiping off 
last year's deficit (£5,100) on the working of the Bristol Royal 
Infirmary. The President of the Infirmary (Sir George White) is а 
brother of the managing director of the Tramway Co. It is esti- 
mated that if each box contains 18. per day throughout the year, the 
deficit will be cleared off. 


Chesterfield.—On 20th inst. the Board of Trade 
inspection of the municipal electric tramways, which have cost 
£60,000, was made by Major Pringle and Mr. A. P. Trotter. The 
service was to commence on Saturday last. 


Fremantle (W.A.).—From a recent issue of the 
Australian Mining Standard, we learn that the Fremantle (W.A.) 
Electric Tramways Board has authorised the supervising engineers 
(Messrs. Noyes Bros.) to purchase material to the value or £58,857, 
Which amount includes all the requisitions signed up to date for 
general construction, materials, and rails. The rails were ordered 
sometime ago from America. The Board has impressed on the 
engineers that it desires, as far as practicable, that the materials 
should be purchased locally, and in furtherance of the Board's wish, 
a trial order for the construction of one car or more is to be placed 
with a local firm. 


London United Tramways.— A tramcar collision 
occurred about nine o'clock on Monday night at Hillingdon Hill, a 
steep gradient about a mile from Uxbridge. A car proceeding from 
Uxbridge collided with a trap, with the result that three cars were 
brought to a standstill on tbe single line. At the top of tbe hill, some 
distance away, a fourth car from London dashed into a fifth, driving it 
downthe hill at great speed. Both rushed with great violence into the 
three cars standing at the bottom. The impact was so great that 
one of the vehicles was thrown right across the track, and the 
others were more or less badly smashed. There were very few 
passengers, buta driver was seriously hurt. The line (says the 
Daily Telegraph) was obstructed for the remainder of the night, and 
was not cleared until early on Tuesday morning. 


Rochester.—The new electric tramways have just been 
opened to the public. The present line, which runs from Star Hill, 
Rochester, over the New Road, and joins the Chatham Lines, is 
only the beginning of an extensive system, that is to cover the 
whole district of Rochester, Borstal, Strood and Frindsbury. 


Sheftield.—The takings from the city tramways in’ fares 
for tbe year just ended, amounted to £235,939. A local paper says 
that during the past quarter there has been a considerable drop as 
compared with the three months ended September 30th, but all the 
returns show a decrease for the concluding quarter of each year. 
During the past three months there was never one week when the 
takings reached £5,000, probably owing to the fact that trade has 
been bad, and that there has been no holiday included. 


Spain.—Application has been made for в concession in 
respect of a projected system of electric tramways in the town of 
Vigo. 


Swansea.—The Corporation is promoting a Bill in the 
next session of Parliament for powers to acquire the undertaking of 
the Swansea Improvements and Tramways Co. If the Tramways 
Co. so desires, the Corporation will grant to the company a lease of 
the tramways for a period expiring on February 28th, 1927. 


Wigan.—On Boxing Day an accident occurred on the 
Pemberton ecction of the Corporation tramways. An electric car 
was proceeding in the direction of Pemberton from Wigan, and 
when it reached the Halfway House district, the car entered a loop 
and left the rails at the curve, crashing into a fruit shop. The 
front of the premises was demolished and the car was smashed in 
front. The driver was injured, but the passer gers escaped. 


~- 


TELEGRAPH AND TELEPHONE NOTES. 


Aberdeen Telephones.—It is stated that the N.T. Co. 
is about to undertake the improvement of the telephone service— 
including the laying of underground lines—at a cost of about 
£50,000. An agreement as to terms has been practically accepted 
by the T.C., on the lines of that betwoen the company and the 
Edinburgh Oorporation. 


An Alaska-Siberia Telegraph System.—The follow- 
ing interesting article appeared in the Times of December 24th 
from an American correspondent” : — 

“Cable and telegraphic communication between the United 
States, Siberia, and Japan, China, the Philippines, Korea, Mau- 
churia, and also with the Continent of Europe, is the latest pro- 
posal. This idea is put forward by Mr. John Rosene, of Seattle, 
Washington, who is the mausging director of the North-Eastern 
Siberian Co. He proposes that if the United States Government 
will extend its line from Nome to Cape Prince of Wales, and 
establish the wireless system at this point, connecting it with a 
station at East Cape, the nearest point on the Siberian side, his 
company will build an overland liue across North-Eastern Siberia, 
for which it holds a concession from the Russian Government, con- 
necting with a line on the Siberian Railway. Mr. Rosene is con- 
vinced that such a line could transmit messages from апу point in 
the United Btates to the Asiatic countries reached for far more 
reasonable tolls than are now charged by cable companies. 

“This brief announcement adds interest to the annual report of 
General A. W. Greely, chief signal officer to the Secretary of War, 
on the growth and development of the Alaskan system of tele- 
graphs. The pioneer work was done in 1865, when, before the 
successfal completion of the Atlantic cable, the need for telegraphic 
communication with the Old World was pressing. Percy McDonald 
Collins then started an enterprise which contemplated the construc- 
tion of land aud cable lines reaching from Vancouver up to the 
north-western tip of the Continent, thence across Bering Strait and 
Biberia to Moscow. Government concessions were obtained, funds 
were provided, and several exploring and construction parties were 
sent out. Work on the overland line was carried on for a year, and 
about 525 miles of the cables necessary for the Bering Sea section 
were constructed. But with the final laying of the Atlantic cable 
this bold enterprise was killed for the time, and so was abandoned. 
It has now been taken up under entirely different circumstances 
and auspices, and it is likely that it may be finished by the aid of 
the new developments since made in telegraphy. 

“ When the United States Government began to give some serious 
attention to its new acquisition in Alaska the Signal Service took 
up the matter of telegraphs. By the insistence of General (then 
Lieutenant) Greely, the Government declined to adopt the policy 
of purchasing all the telegraph lines in Alaska, but utilised them 
on a systematic plan, so that by landlines, cables, and wireless, all 
the military stations should be brought into communication with 
the nearest army headquarters. This work bas now been com- 
pleted, and General Greely thus refers to the system in some 
detail :— 

Its totality also comprises elements not elsewhere combined 
in a single system—submarine, land, and wireless methods, all 
worked as one component and harmonious system. The entire 
construction of 3,738 miles includes not only 2,127 miles of cable, 
and 1,504 miles of landlines, but also a wireless system of 107 miles. 
The United States has brought South-Eastern Alaska, the Yukon 
Valley, and the Bering Btrait region into telegraphic communica- 
tion with the rest of the civilised world. Toere yet lacks to com- 
plete the dream of balf а century, of telegraphically uniting 
America and Asia vid Bering Strait, a cable to the Asiatic shore, 
and a Russian landline of about 1,500 miles to Nikolaievsk. 

The signal corps wireless station at Nome could communicate 
with a similar station on the Kamchatka coast, but the infertile and 
sparsely inhabited country thence to the nearest Russian station of 
Nikolaievsk renders such an enterprise unlikely. It is important 
to note that the completion of the Alaskan lines perfects the military 
intercommunicating system of the United States. The President, 
or Secretary of War, can now reach, over strictly American lines of 
telegraph and cable, every important military command from the 
icy waters of Bering Strait to the tropical seas of the Sulu archi- 
pelago, with the exception of tbe Legation Gaard at Peking.“ 


The Telegraph Cable Export Trade.—A very quiet 
state of affairs continues to prevail in the export trade of this 
country in telegraph cables and apparatus connected therewith. 
The shipments in November last attained а value of only £95,091 
as against £145,271 in November, 1903, in itself а quiet month. 
The extent of the depression is well shown by the returns for the 
11 months ending with November, during which period the exports 
have amounted to only £791,799 as contrasted with £1,764,899 in 
the corresponding period of 1903, and £2,729,314 in the first 11 
mouths of 1902. 


Wireless Telegraphy.—The S/andari states, in reference 
to the North Sea Commission, that the British authorities informed 
the Russian Ministry of Marine, through Sir Charles Hardinge, that 
it was desirable that the records of the wireless telegraphic messages 
exchanged between the vessels of Admiral Rojdestvensky a fleet 
should be produced to the Court, as important questions might 
arise upon them. The Admiral sent them home from Libreviela. 

The Daily Telegraph, of .28th inst., contains a long leader, on the 
Atlantic weather service by wireless telegraphy. and the “ results 
and anticipations.” It also publishes a map of a large portion of 
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the Atlantic, the area from which come nearly all our storms and 
all our calma. 

А quotation from the report of the Committee appointed by the 
Prime Minister to consider the reorganisation of the Meteorological 
Department is reproduced, in which the experimenting with a wire- 
leas service is recommended without unnecessary delay, and it 
(the Telegraph) proceeds to say it was not difficult to imagine how 
Ministers would construe the words ‘no unneceseary delay,’ and 
that, without being disrespectful to the Governments, Liberal and 
Conservative alike, they can never be accused of precipitancy where 
the interests of science are concerned.” 

The Editor of the Telegraph, therefore, took the matter “in hand 
at once." 

The Standard states that, according to the Patria, Rome, negotia- 
tions have been entered upon by the Italian Minister of Posts and 
Telegraphs and the British Postmaster-General with a view to 
establishing wireless telegraphic communication between the stations 
of Poldhu and Bari. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) . «s ste ee Aug. 26,1901 .. ee 
Trinidad-Deinerara (No. 2) °з ee ee ee Dee. 1k, 1904 os oe 
Vominioa- Martinique. T ee ee „„ May 7, 1903 ,. ee 
St. Lucia-Martinique .. T T ve „ Мау 7, 1902 өө 
Cayenne-Pinheiro oe ee ee ee . Aug. 13, 1909 . oe 
Reiesa-Issa (Yemen) Camaran ec ee ee Oct, 22,1902 e ee 


Такы ge i x i - ee .. Jan. 18,1904. .. sx 
ladivostock-Nagasa ae s ee Feb. 9, 1904 ee 
Closed port Arthur Chen OY e ) Wu X 


Paramaribo-Cayenne .. 25 July 13, 1904 


Pitka- Valdez we os "I es oe S. Nov. 11, 100 . ae 
Falmouth-Bilboa x a ee is .. Dec. 14, 1901. Dec. 21 
Cape Haiti-Puerio Plata ae i .. Dec. 25, 1004 a 
Bathurst-Sierra Leone E ae 5% .. Dec. 27, 190 

Astab-Perim ex E se © EM .. Dec. 26, 1901 

Bt. Vincent-5. Thiago. ' .. Dec. 27, 1904 

LANDLINES, 

Cartagena-Baranquilla T " ee Dec. 8, 1900 oe 
Puerto-Barrios .. vs wie oe ee July 28, 1902 9 
via Bhame oe ee ec ee ee oe Oct. 15, 1904 Dee. 23 
Kertch-Soutehoum "s ee ee #8 .. Sept. 27, 1904 .. ae 
ría El Arich ; Dec. 23, 1904 .. Dec. 24 


Wire Thefts.—It appears from the Journal of the Tele- 
graph that the Western Union Telegraph Co. are experiencing con- 
siderab:e trouble from wire thieves, and that success is attending 
their criminal prosecutions, one delinquent being awarded seven 
years’ imprisonment. Besides, the company is offering £5 reward 
for information leading to the arrest and conviction of the thieves. 
Telephone, electric light, power and railway companies, are equally 
affected by thefts. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belfast.— January 12th. The Public Health Committee 


is inviting tenders for an electric light installation (engine, 
dynamos, &.) for the new Infectious Diseases Hospital, Purdys- 
burn. Specifications (10s.) from the Town Clerk. 


Ashton-under-Lyne,—January 17th. Overhead tram. 


ways equipment. See Official Notices” to-day. 


Belgium.— Tenders have just been invited by the muni- 
cipal authorities of Charleroi for the supply and installation of the 
transformers and mains required in connection with the electric 
lighting of the town. 


Great Western Railway.—January 3rd. Conductor 
rails, insulating supports, copper bonds, &c., for the electrical 
equipment of the Hammersmith and City Railway. See Official 
Notices December 9th. 


Hull.—January 2nd. The Public Libraries Committee 
of the Corporation invites tenders for the necessary electric light 
installation and fittings required at the Carnegie Library, West 
Park, Anlaby Road. Joseph H. Hirst, City Architect, Town Hall. 


Johannesburg.— January 26th. 


Vignoles rails, fish- 
plates, rails, bolts, nuts, &c. 


See Official Notices“ December 23rd. 


Johannesburg. — March 6th. 100 electric cars, two 
electric water cars, five - ton crane, car traverser, and workshop tools, 
for the Municipal Council. See Official Notices“ to-day. 


London.—January 16th. Tenders for a 750-Kw. steam 
alternator with pipe connections, &c., for the South London Elec- 
п. Supply Corporation, Ltd. See “ Official Notices " Decembor 
23rd. 


London.— January 24th. Fire alarm installation for the 
Northern Hospital, Winchmore Hill, N., for the Metropolitan 
Asylums Board. See Official Notices” to-day. 


Port Elizabeth.—January 16th. 
400-Kw. turbo-dynamos, mains, battery and boosters, switchboard, 
crane, public lighting, meters, workshop equipments aud other 

lant, &c., for the Electricity Supply Undertaking. See Official 
otices December 16th. | 


Water-tube boilers, | 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession of the exclusive right 
of the working of the tramways for collective transports of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published st the Portuguese 
Consulate in London. 


Pudsey.—January 20th. Underground mains, junction 
boxes, switchboard, &c., for the Corporation. See Official 
Notices” December 16th. 


Roumania,—January 28tb, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for the electric lighting of the town. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electric tramways on the trolley system, 
double or single. See ' Official Notices” October 14th. 


Spain.—January 10th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until January 10th for the 
construction and working during а period of 60 years of an electric 
tramway between Azcoitia and Zumaya (province of Guipuzcoa). 
Particulars may be obtained from, and tenders are to be sent to, La 
Direccion General de Obras Publicas, Madrid. 


Sunderland.—December 30th. Wooden cooling towers 
for the Electricity Department. See Official Notices Dec. 16th. 


Swindon.—January 24th. One 30 ft. x 8 ft. Lan- 
cashirc boiler, with superheater, piping, &c. See Official 
Notices " to-day. 


Whitechapel.—January 16th. The electric lighting of 
Section 2 of the Infirmary for the Guardians. See Official 
Notices " to-day. - 


OLOSED. 


Cardiff.—The E.L. Committee last week considered 
tenders for new plant for the extension of the Roath power 
station, which is to be made to meet the increased demand for 
electric lighting in the town. The following tenders were 
accepted: Two 1,600-1.H.P. engines with extras, Messrs. Musgrave 
and Co, Bolton, £14,304 ; two 1,100-xw. generators, the General 
Electric Co., Birmingham. 


Kingston. — The Т.С, has accepted tenders from 
Messrs. Siemens Bros. & Co., and Henley's Telegraph Works Co. 
for cable, at £174 and £115 respectively. ` 

Southend-on-Sea.—The T.C. has accepted the tender 


of Messrs. Wimhurst, Hollick & Co. for the supply of an electric 
crane, at £415. 


FORTHCOMING EVENTS. 


Thursday, January 5th.—At 8.15 p.m. Röntgen Society. Meeting at 20, Han- 
over Square, W. 
At 8 p.m. Rugby Engineering Society. Mr. R. Watson on Pattern 
Making.” 
Tuesday, January 10th.—At8 p.m. Institution of Civil Engineers. Address 
by Sir Wm. H. White, K.C.B., &c., on The Recent Visit to the 
United States and Canada." 
Wednesday, January llth.—At 7.30 p.m. Association of Engineers-in-Charge.. 
Gas Producer Plant and Gas Engines," by Mr. Н. Allen. 
Friday, January 18th,—At 8 p.m. Institution of Civil Engineers (Students). 
„Theory of Electricity and Magnetism,’’ by Mr. James Swinburne. 
At 7.90 p.m. Institution of Electrical Engineers (Students). Mr. A. E. 
Jepson on Electric Heating.“ 


THE ELECTRICAL VOLUNTEERS. 


WE are asked to publish the following orders for next week :— 


Monday, January 2nd.—Headquarters closed. Е 

Tuesday, January 8rd.—' B" Company: Recruite’ drill, 6 p.m. Technical 
instruction, 7 p.m. Medical inspection for reoruits and Special Service 
Section, 7 p.m. 

Wednesday, January 4th.—Submarine mining class, 6—9 p.m. 

Thursday, January 5th.—'*C" Company: Recruits’ drill, 6 p.m. Teobnical 
instruction, 7 p.m. | 

Friday, January 6th.—' D” Company. Recruits’ drill, 6 p.m. Technical 
instruction, 7 p.m. 

Saturday, January "7th. —W cek-end class. 

| J. Gung, Sergt.-Major. 
For O. C. E. E. R. E. (V.) 


The Colloidal State.—In a paper read before the 
Académie des Sciences on November 28th, G. E. Malfitano expressed 
the opinion that substances in the colloidal state consist of an elec- 
trolyte dissociated into ions, and insoluble molecules grouped 
round those ions. : 
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NOTES. 


A Prosperous New Year !—Humanity is wont to be 
kind and charitable to its dead, and speaks of their failings—if at 
all—as with a muffled tongue. To-day we feel inclined to extend 
a similar considerate reticence to the year which, as we write, has 
all but gone. Not that the year has been unkind to us personally, 
for the ELECTRICAL RRvInw has reached its highest water mark in 
some respects; but the depression of our national industries, among 
them prominently the electrical, has been the cause of some anxiety, 
and as we write there is much distress in the land. The hopes of 
approaching improvement, however, urge us forward somewhat 
eagerly to embrace 1905. May all of our readers and friends have 
“а Bright and Prosperous New Year!" 


Conductivity as a Test for Potable Water.—In ап 
article recently published in the Revue d' Hygiene (1904, X XVI., 
962) A. Guillard refers to the increaded electrical conductivity con- 
ferred upon natural water by the presence of dissolved salts, which 
thus becomes the better the longer the rain has remained in contact 
with the earth. In Paris daily measurements of conductivity in the 
wells which provide the public supply of water have been instituted, 
and in hie original paper the author gives numerous examples show- 
ing how such tests bring to light variations in the bydrographic 
conditions prevailing. 


South African Notes.— Transvaal Telegraphs.—Pro- 
viding there should be no falling off in revenue of the Post and 
Telegraph Department, the Transvaal Government will coneider the 
advisability of falling into line with the other South African 
Colonies, by the adoption of a uniform rate. With regard to 
Rhodesia, ithat Administration is in favour of the ultimate adoption 
by Southern Rhodesia, of the South African Union Telegraph rate, 
but it is not proposed at present to adopt such a tariff, which 
would entail a loss of revenue considerably in excess of any sum 
derived from the increased traffic which might be expected. 

Greytown (Natal).—The electric light plant was taken over by the 
Greytown Local Board on November 12th, having been previously 
run by Messre. Collins, Kessler & Co., 'Maritzburg. At present 
there are 15 consumers connected, representing 650 8-0. . lamps, 
and applications have been received for an additional 600 8-c P. 
lampe. The overhead mains are to be extended, and early in the 
year it will be necessary to duplicate the present plant. 

Kroonstad (O. R. C.).— The inavguration of the electric lighting of 
Kroonstad, which bas heen carried out by Messrs. Hubert, Davies 
and Spain, of Johannesburg, took place cn November 23rd, the 
Mayor switching on the current in the presence of the Town 
Councillors. 

Pietermaritebury (Natal).—In the estimates for the year 1904-5, 
the sum of £5,438 is set aside for street lighting, and in connection 
with the tramway department the capital expenditure is estimated 
at £24,250, included in which is £10,(00 for permanent way, 
£5,000 for electrical equipment, and 8,000 for rolling stock. The 
borough electrical engineer, Mr. Skidmore Ashby, who is retiring 
through failing sight, has been granted a bonus of £7C0, equivalent 
to a year's salary, on condition that his services as local consulting 
electrical engineer shall be available for that time. 

Potchefstroom (Transvaal).—The Potchefstroom Town Council 
has decided upon the municipalisation iof the electric lighting 
plant, provided the company will accept the offer of £6,000 for the 
business as a going concern. 

Cape Town (Cape Colony).—The sum of £15,0C0 has recently been 
granted by the Т.О. for the completion of the Dock Road electric 
light works. 

Boksburg (Transvaal).—The electrio lighting of Boksburg, over 
which there has been much delay in the acceptance of the contract, 
is now well in hand, Messrs. E. Н. Gellender & Co, electrical en- 
gineers, of Germiston, having secured the contract, and it is hoped 
to have the plant in operation by April next. The plant will have а 
capacity of 100 Kw., and will consist of a Paxman & Marshall boiler, 
and two Belliss compound engines, with dynamos by the 
General Electric Co., of England. The system employed will be 
the three-wire direct current, £00 volts across the outers, the con- 
sumers’ voltage being 250. There is a probability of 200 consumers, 
representing 3,500 8-с.Р. lamps. Street lighting will be by 12 arc 
lamps and 30 incandescents. The price per unit is fixed at 1s. 


Papers and Leetures.—At the annual conveisazione of 
the Royal C.llege of Science and Royal School of Mines, held at 
the college in Exhibition Road, South Keneirgton, on Thuradsy 
last week, Dr. W. Watscn, F. R. S., delivered a lecture on Radium 
and Twentieth Century Alchemy." 


A party of mining students attending the courses in electrical 


engineering at the Technical D«partmert, University College, 
Sheffield, were recently, by permission of Mr. Yerbury, chief elec- 
trical engineer, shown over the power s'ation of the Corporaticn 
tramway department. 


Fatality.—On December 27th an inquest was held at 
Marylebone into the death of Charles Andrews, an employé of the 
Westminster Electric Supply Corporation, which occurred on 
Sunday. Deceased was on a ladder attending to a street arc lamp 
at the corner of Princes Street, Hanover Square, when a hansom 
cab struck the ladder, bringing Andrews to the ground. The jury 
returned a verdict of Accidental Death.” 


of this emanation. 


The Rubber Industry. — Sir John Anderson, the 
Governor of the Straits Settlements, etates in his report for 1903, 
that the cultivation of rubber (Para and Ficus elastica) increases very 
fast, chiefly in the Native States, but also in Province Wellesley 
and the Dindings, while small plantations are springing up round 
Singapore. There has been no great increase in Malacce, despite а 
suitable soil. N., only European plantere, but Malays are begin- 
ning to take the cultivation. The growth of the Para trees, espe- 
cially, leaves nothing to be desired, no disease having appeared and 
high prices being obtained. Oa the other hand, the Oastilloa as 
well as the Funturnia elastics, are both too liable to injury from 
insect pests and are quite unsuitable. 

The gutta-percha plantations in Singapore, Penang and Malacca 
are thriving, the plants growing well and steadily. The heavy 
adulterations of the product on it arrival at Singapore have con- 
siderably interfered with the trade. Sir F. D. Lugard, in bis 
annual report for Northern Nigeria for 1903, states that the explora- 
tion of the Gongola river, and the demonstration of its navigability, 
has thrown open a fertile country, reported to be rich in rubber and 
gum, which at present are wastefully collected at a much enhanced 
cost for transport by H:usa traders. The Administrator greatly 
deplores the neglect of European firms to take advartage of these 
openings until the rubber supply is killed by wasteful methods. 
Good rubber districts are also reported from Nassarawa, while the 
recently opened up province of Bassa is especially rich in rubber. 

A report on the rubber industry of the Gold Coast, by Mr. W. H. 
Johnson, Director of Agricultare, Gold Coast, with a historical note 
by Bir W. T. Thiselton Dyer, and a report on rubber cultivation in 
Sierra Leone, by Mr. C. W. Smythe, curator of the botanical stations, 
Sierra Leone, has been published in the Miscellaneous Series of 
Colonial Reporte. 


Temporary Radio-aetivity.—The Comples Rendus, 
November 28tb, contains a paper by three experimenters on the 
genesis of temporary radio-activity. Their experiments have led 
to the following conclusion:—Temporary radio-activity of a body 
is due to absorption or simple adhesion of an emanation formed 
during the ionisation of a gas, and is, in fact, the loss by radiation 
This emanation provokes, in its turn, the ioni- 
sation of a gas. 


The James Watt Dinner.—The Glasgow James Watt 
dioner takes place next month, when it is expected that the Duke 
of Argyll, the Earl of Glasgow, the Marquis of Graham, and Lord 
Inverclyde will take part. 


Appointments Vacant.—Working electrician for the 
Bridgend U.D.C. (£130); teacher of electrical engineering for the 
Doncaster School of Science and Art. 


The Meibling Alkali Process.—An account of the 
Heibling process for making caustic soda or potash by electrolysing 
an aqueous solution of the respective chloride has been published in 
a recent number of /Zlectrochemie, The prccess is distinguished 
by the fact that metallic silver is employed to hold the chiorine 
temporarily, the chloride being afterwards split up into metal again 
by reversing the direction in which the current travels through the 
cells, Neither diaphragms nor mercury are used in the. baths, 
Numerous electrodes are disposed alternately in each cell; those of 
one polarity consisting of carbon plates, the others being perforated 
lead blocks heavily coated with silver in a porous condition. The 
liquid is a 1:15 or 1:17 solution of sodium chloride, and the current 
employed has a mean voltage of 2:25. The operation takes place in 
two stages. In the first, the carbon plates are connected with the 
negative, and the " silverised " plates with the positive pole of the 
dynamo. The salt is then decomposed into caustic soda, the 
chlorine passing to the eilverised electrodes and converting the 
metal into silver chloride. The hydrcgen passes off and is co!- 
lected in holders. When the decomposition is complete, the vesse'g 
are emptied of their contente, and charged afresh with salt solutior. 
ТЬе second stage then follows, the current being passed through the 
cells in a direction opposite to that of the first stage. Nascert 
hydrogen is produced which decomposes the silver chloride, hydro- 
chloric acid being formed which is then electrolysed. The 


‘chlorine is set free, and the hydrogen reduces more silver chloride 


till all is destroyed. During this stage, the sodium chloride 
remains unchanged. When evolution of chlorine has ceased, the 
direction of the current is once again changed, and the first stage of 
the process is repeated. The hydrogen is used as a source of heat 
for concentrating the liquors; the chlorine is to be employed for a 
purpore which is not yet divulged. The advantages claimed fr 
the process are that the chlorine does not come into contact with 
the caustic alkali, but is liberated from a chloride solution, so that 
no hypochlorites are produced, and that the losses due to a 
diaphragm are avoided. The saving in energy is small, for tle 
total voltage required is 4'5 as against the 5 generally песевғату. 
On the other hand, there is a certain amount of capital locked up in 
the form of silver, and there isan apparent possibility that loss s 
of this metal may occur amı ngst the products. This point, how- 
ever, has been investigated by a chemist at Bordeaux, who has 
found that the liquids are absolutely free from silver. Silver 
chloride is somewhat soluble in sodium chloride solution; but tle 
first effect of the current would be to decompose any dissolved 
silver compound, depositing the metal upon the negative electrode, 
In other respects the caustic is found to be of good quality, 
analyses showing a liquor of the specific gravity 1:54 to сорќа д 
770 grammes of caustic soda per litre and 10:8 grammes, or 1'4 ре? 
cent., of common salt, 
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St. Catherine’s Electric Lighthouse.—The Times 
reports that 8t. Catherine's Lighthouse, situated on the south coast 
of the Isle of Wight, has just been provided with the most powerful 
. flash-light in this country. The new light is immensely more 
powerful than the old light, being of 15,000,000 с.р., as against 
3,000,000 only with the old apparatus. The light from the new 
lens, without the upper sections in position, was exhibited on 
November 29th, it not being possible to fix the upper sections until 
the temporary apparatus was dismantled. This was accomplished 
on December 10th, and the full power of the complete lens was 
exhibited on that night. The new lens is а fine piece of work by 
Messrs. Chance Bros., Birmingham, the whole of the revolving part 
floating in & trough of mercury, instead of being on rollers, which 
has hitherto been usual, about 816 lb. of mercury being required to 
float it. The lens is rotated by a large clock driven by lead weights 
working in а solid-drawn steel tube placed in the service-room 
below. The new subsidiary red light, showing in the direction of 
the Needles, is worked by reflection, a holophote being placed in 
the focal plane of the electric arc, and the light projected on toa 
set of glass pane: the rays are then bent down, as it were, and 
thrown on tò another similar set of prisme about 20 ft. below, and 


bent again in a horizontal direction through a ruby plate-glass 


screen placed ina frame immediately in front of the lower set of 
prisms. A very powerful red fixed light is thus shown down 
Channel through an opening which has been cut in the solid 
masonry of the lighthouse tower. There is no alteration in the 
machinery in the engine room. The electric current is generated 
by De Meritens magneto-electric machines running at 600 r.p.m., 
and driven by Robey compound steam engines of 50 1 H. p. There 
are duplicate sets in case of a breakdown. It is interesting to note 
that, although the machinery has been in use for 17 years, there has 
never been a breakdown." 


Electrical Association of New South Wales.—The 
thirteenth annual meeting of this ass-ciation was held at Sydney 
in November, the president (Mr. О. Haee) being in the chair. The 
annual report, which was adopted, stated, inter alia, that during the 
year seven papers had been read. The members now number 91, of 
which two are honorary members, four associates, and 10 students. 
The election of officers for the ensuing year resulted as follows:— 
President, Mr. Oswald Haes; vice-presidents, Mr. T. Rooke and 
Prof. J. A. Pollock; hon. secretary, Mr. E. F. Moates; hon. trea- 
surer, Mr. G. R. Hodson; council, Messrs. E. G. Fleming, A. C. F. 
Webb, Е. Noyes, A. J. Arnot, and T. Е. Strickland; auditors, 
Messrs. A. E. Kaleski and R. J. N. Franki. A paper on Under- 
ground Systems of Electrical Distribution” was read by Mr. J. E. 
Dodds, and a general discussion took place. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELEOTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—The Electricity Com- 
mittee of the Worcester City Council had before it 95 applications 
for tbe position of electrical engineer (vacant by the resignation of 
Mr. C. J. SUTHERLAND) and six were selected to be interviewed. 

A presentation was recently made to Mr. J. J. Тлонткоот by the 
staff of the electricity department of the Woolwich Borough 
Council, prior to obtaining his present appointment with the County 
of London Electric Supply Co., Ltd. The present took the form of 
а gold Albert. 

Mr. D. M. MACLEOD, assistant engineer to the Poplar under- 
taking, is to be granted 10 guineas for extra services rendered 
during the period the post of borough electrical engineer was 
vacant. 

The Leigh Corpora!ion Tramways and Electricity Committee bas 
selected Mr. A. T. Smiru, cf Bury, from 147 applicante, for the 
position of electrical engineer at £250. Mr. D. M. Kinghorn, the 
precent chief at Leigh, is retiring to take up the post of electrical 
engineer of Southwark at £350. 


Tramway Officials.— Mr. James DALRYMPLE, tramway 
manager of Glasgow, made his first public appearance since his 
appointment to the position in Springburn Publio Hall.on the 
16th inst, when he delivered a lecture on “The Glasgow 


Tram ways." 

General.—Mr. E. KI RN Scorr, M. I. E. E., A. M. I. C. E., 
has been appointed to take charge of the electrical engineering 
department at Sydney University. Mr. Kilburn Scott's long and 
varied engineering training gives him an exceptionally clear view 
of electrical developments. He was one of the first to advocat» 
electric driving in workshops and factories, and alternating-current 
traction. He has also done good work in criticising fearlessly the 
unmechanical constructional details which characterised so much of 
the early electrical work in this country. Of recent years, Mr. 
Kilburn Scott has been advising on the details of the Batb tram- 
ways power house and the power transmission, and three-phase 
«quipment of railways beiag built by the North Wales Power and 
Traction Co. He has also advised and drafted specifications, &с, 
for the Sunderland and District Tramways. For the past five years 
be bas been lecturer to the senior electrical engineering students at 
the Northampton Institute, Clerkenwell. 

We are asked to state that Mr. A. J. Lawson, M. Inst. C. E., 
having tendered his resignation in September last аз chief electrical 


engineer to the British Electric Traction Co., Ltd., and ita asso 
ciated undertakings, which he has held for the past three years, 
severs his connection therewith at the end of the present year. He 
will continue to practice as a consulting engineer at his present 
address, 4, Adelphi Terrace, Strand, London, W. O. | 

The election is announced of Mr. PuitiP Warts, F. R. S., 
Director of Naval Construction as a Vice-President of the Junior 
Institution of Engineers. 

Mr. E. GarsIDE has resigned his position of designer and works 
manager with Mesers. Lionel Hobinson & Co., Ltd, and has 
arranged to join the board of Engineering Instruments, Ltd., as 
managing director. 


NEW COMPANIES REGISTERED. 


Shropshire, Worcestershire and Staffordshire Syndicate, 
Ltd, (82,906). This company was registered on December 16th, with a capital 
of £10,000 in £10 shares, to carry on the business of producers, suppliers, 
buyers, sellers and users of electrical energy for all purposes, enzinccrs, metal 
and wood workers, agents, railway and tramway proprietors, contractors, &c, 
The first subscribers (cach with one shure) are:—W. Eucott, 29, Powell Road, 
Clapton, N. E., gentleman; T. Н. Fidgeon, Sefton Cottage, Forty НШ, Entield, 
insurance agent; P. R. Reeves, B, Bathurst Gardens, Keneal Rise, N. W., 
shorthand writer; C. T. Lissenden, 24, Arica Road, Brockley, S. E., gentleman ; 
W. J. MeNelly, 15, Walter Street, Stepney, E., clesk: A. W. N. Stuart, 31, 
Careysfoot Road, Clissold Park, N., accountant; and T. J. Bowles, lle, South 
Esk Road, Forest Gate, E., gentleman. No initial public issue. The number 
of directors is not to be less than three nor more than seven; the sub 
scribers are to appoint the first; qualification, 10 shares; remuneration as 
fixed by the company. Registered oftice, 53, Victoria Street, Westminster. 


Dorchester and District Electric Supply Co., Itd. (82,854), 
—This company was registered on December 13th, with a capital of £1,000 in 
£1 shares, to construct, lay down, establish and maintain cables, wires, lines, 
accumulators, lamps and works, and to carry on the business of electricians, 
electrical and general engineers, supplicrs of electric light and power, tramway 
proprietors, &c., in Dorchester or elsewhere. The first subscribers (each with 
one share) are:-—A. West, St. John's Park, Ryde, electrical engineer; H. L. Van 
Trump, Fast Street, Taunton, manufacturer; J. H. Waddon, Northticld House, 
Bridgewater, J. P.; W. L. Machel], 50, Jermyn Street, S. W., gentleman; 
Е. Walker, 2, Portland Villas, Weinbdon Road. Bridgwater, electrical engineer; 
W. T. Pressland, 6, Walsingham Road, Hove, electrical engineer; and T. Huckle- 
bridge. 7, Grange Road. Gunnersbury, surveyor. No initial public issue. The 
subscribers are to appoint the first directors, Registered office, 11, Carteret 
Street, Queen Anne's Gate, Westminster, 


Kramos, Ltd. (82,859).—This company was registered on De- 
cember 13th, with a capital of £4,000 in £1 shares, to acquire the business of 
the Bath Electric Manufacturing Co., Ltd., to adopt an agreement with Н, 
von Kramer, and to carry on the business of ironfounders, mechanical and clec- 
trical engineers, manufacturers of and dealers in motors and other engines, 
whether propclled by electricity, oil, petrol, gas, steam, or other mechanical 
power, «c. ‘I'he first subscribers (each with one share) are: Н. von Kramer, 
41, New Bridge Hill, Bath, engineer; J. H. Brown, 114, Newbridge Road, 
Bath, electrical engineer; J. Wolff, 66, Newbridge Road, Bath, electrical 
engineer; M. Wolff, 66, New Bridge Кова, Bath, enginecr; Mrs. B. К, 
von Kramer, 41, Newbridge Hill, Bath ; Miss G. C. Simons, 41, Newbridge Hill, 
Bath; and B. Parkhill, 7, Union Road, Stoke Newington, clerk. No initial 
public :issue. Table “A” mainly applies, Registered office, Locksbridge 
Enginecring Works, Weston, Bath. 


Tramways Development Co., Ltd. (82,953).—Tbis company 
was registered on December 20th, with a capital of £100 in £1 shares, to own 
tramways, railways, omnibuses and vans, and to equip, Maintain and work the 
same by electrical, steam, horse orother power, Ko. ‘lhe tirat subscribers (each 
with one share) are :—J. W. llain, Broad Street, Avenue, E. C., secretary; JI. J. 
"l'urner, Ranelagh Cottage, Chiswick, W., clerk; C. D. I. upson, 272, Upland 
Road, Dulwich, S. E., registrar; J. A, Roney, 33, Cornhill, E. C., secretary; C. ti, 
West, 136, New Cross Road, В.К, clerk; Н. T. Hoimes, 166, Wilmot Street, 
Bethnal Green, E., book-keeper; and H. L. Bankes, 33, Cornhill, E. C., clerk, 
No initial public issuc. Registered without articles of Association. 


New British Electric Supply Co., Ltd. (82,971) — This com- 
pany was registered on December 2188, with a capital of £2,000 in £1 shares, to 
acquire the business of electrical manufacturers recently carried on by the 
New British Engineering Co., Ltd., to adopt an agreement with Bergtheil and 
Young, and to carry on the business of electrical and mechanical engincers, 
suppliers of electricity, manufacturers of and dealers in all kinds of clectrie, 
magnetic, galvanic, chemical and other nppliances, &. The first subscribers 
(each with one share) nre:—C. E. W. Ogilvie, 80, Budge Row, E. C., solicitor; 
A. J. Nightingale, 2, William Street, White Hart Lane, Tottenham, clerk; E. I. • 
Parsons, 13, Fox Court, Holborn, E. C., clerk; S. Petts, '"Scuwfell," Cloverly 
Road, Hornsey, N., clerk; J. Scrivener, £9, Courch Lane, Charlton, engineer; 
E. D. Flanagan, 91, Glengall Road, Kilburn, N.W., clerk; and A. W, Stour- 
bride, 16, Latimer Avenue, East Ham, engincer. No initial public issue. The 
number of directors is not to be less than three nor more than five: the first are 
A. Bergtheil, Н. W. Youngund E. Bergtheil; qualitication, 4100; remunera- 
tion as fixed by the company, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chamberlains, Ltd., gas and electric light specialists, London 
481.744). Issue on December 2nd of £60 б per cent. debentures, part of series 
created October 6th, 1004, to secure 4800, charged on the company's undertaking 
and property, present and future, including uncalled capital. No trustees, 
Previously issued of same series: £60. 


Bath Electric Tramways, Ltd. (74,278) —Memorandum 
satisfaction in full of a mortgage duted July 151, 1904, securing £10,000, and of a 
mortgage dated October 19th, 1903, securing £92,500, have been filed, е 


Moelline Co., Ltd., Engineers, &c, London (76, 689).— Ieer e 
on November 30th of £250 debentures, part of series created March 29th, 1964, 
to secure 415, C00, charged on patents relating to Moelline," the company’s 
uncalled capital, if any, and its undertaking and genera) assets, present and 
future. Holders: City of London Contract Corporation, 3, Tokenhouse 
Buildings, E.C. No trustees, Previously issued of same series: £12,150, 


Fuller, Macleod & Co., Ltd., Electrical Engineers, London 
(70,197).—A debenture dated December 13th, 1604, to secure £100, charged on 
the company’s undertaking and property, present and future, including un- 
called capital, has been registered. Holder: J, A, Ekrenfest, 63, St. John Street, 
Clerkenwell, Е.С. No trustees, 


Liverpool Electric Cable Co., Ltd. (71,699).—A debenture 
dated December 9th, 1904, to secure such sum (not exceeding £65,600: as may te 
for the time being, owing to the holders in respect of any liability other than that 
for ordinary monthly trading account, has been registered. Property charged: 
The company's undertaking and property, present and future, including uncalled 
capital, Holders: Liverpool Rubber Co., Ltd., 292, Vauxhall Road, Liverpool, 
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Frinton-on-Sea and District Electric Light and Power Co., 
Ltd. (70,869).—Issue on December 8th of 4500 5 per cent. debentures, part of 
series created May 7th, 1903, to secure £3,000, charged on the company’s under: 
E AE and property, present and future, including uncalled capital. Holders: 
W. Webster and Miss A. A. Mackay, 50, Lee Park, Blackheath. No trustees, 
Previously issued of same series: £2,500. 


Ernest Scott & Mountain, Ltd., electrical and general en- 
gineers, Newcastle-on-Tyne (32,760).—A trust deed dated November 28th, 1904, 
to secure £60,000 debenture stock, has been registered. Property charged: 
Certain lands in Coulthards Lane, Gateshead, and the company's other assets, 
present and future, including uncalled capital. Trustees: W. Scott and N.C, 
Cookson, of Newcastlc-on- Tyne, and J. T. Middleton, The Grange, Ealing. 


Scottish House-to-House Electricity Co., Ltd. (29,232).— 
A charge on the company’s undertaking and property, present and future, in- 
cluding uncalled capital, dated December 15th, 1904, to secure £750, has been 
Cone eG Holders: County of London Electric Supply Co., Ltd., Moorgate 

ar * e 


Liverpool Electric Cable Co., Ltd. (71,099).—A memorandum 
of satisfaction in full of a mortgage dated July 29th, 1902, securing not more 
than £8,000, has been filed, 


Charing Cross and City Electric Co., Ltd. (66,081). —А 
trast deed dated December 18th, 1904, to secure £300,000 debenture stock, 
uthorised by resolution of December 81st, 1902, have been registered. Property 
charged: The company’s undertaking and property, present and future, 
including uncalled capital (if any). Trustees: R. J. Gatti, 436, Strand, W. C., 
and E. E. Johnson, 110, Cannon Street, Е.С. 


Paeifle and European Telegraph Co., Ltd. (30,683 C.)— 
This company’s annual return was fi'ed on December Mth, 1904, when all the 
shares had been taken up out of a nominal capital of £100,000 in 10,000 shares of 
410 esch. £4 per share has been called up and £10,000 has been received. 
Mortgages and charges: £100,000, 


Bath Electric Tramways, Ltd. (74,278).—4 trust deed dated 
December 6th, 1904, securing £185,000 debenture stock, has been registered, 
Property charged--(Specitically): he company's tramway undertaking, in- 
cluding certain land, buildings and plant (asa floating security); the company's 
assets, present and future, other than uncalled capital and specifically mort- 
gaged premises. Trustees: Sir F. L. Robinson, 10, Observatory Gardens, 
Campden Hill, London; and Н. P. Sturgis, Givons, Leatherhead. 


Electric Law Press, Ltd. (London) (72,435).—Issue on 
December 8th of £200 7 per cent. debentures, part of series created by resolutions 
of June 28rd and September 80th, 1903, to secure £500, charged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital, No trustees, Previously issued of same series: £240, 


ELECTRICITY SUPPLY ACCOUNTS. 


; ALTHOUGH of strictly modest proportions, 
Farnworth 


Farnworth can claim for its electrical under- 

U.D.C. taking & unique record. Even though situated 
Municipal in a manufacturing and coal-producing district, 
Electricity its working costs at under а 1d. per unit., for 
Supply and some 600,000 units output, are excellent. The 
Tramways. details of the units supplied indicate the 


exceptional conditions which exist, and under 
which the traction and power supplies amount to 80 per cent. of 
the total output. i 

Turning to the revenue, it will be noted that the electrical 
department sacrifices itself on behalf of the sister undertaking, to 
the extent of supplying it with energy at id. per unit, an exception- 
ally low figure, in fact, by far the lowest in the country for 
a traction supply. Under the circumstances the net profit of £32, 
after meeting financial charges, is well earned. 

The prices charged are :—Private lighting, 7d. and 3d. per unit, 
maximum demand, or 5d. flat rate; power, 24d. to 14. per unit; 
traction, 4d. per unit; and public arcs, £16 per annum. 

The tramways undertaking is limited in scope, and ite revenue at 
744. рег car-mile is not а good omen, financially. Still, including 
thelow power costs, the working expenses at under 5d. per car- 
mile are creditably low, and to the considerable financial charge 
(including а heavy rental) must be attributed the deficiency on the 
year's working. | | 

Mr. J. D. Pember was the engineer and manager of the above 
undertakings during the period under review. 


GENERAL STATEMENT FOR YEAR ENDING Marca 318т, 1904. 


Total capital expended ... d T бз 436,064 

No. of units sold :— 
Private lighting. T 62,650 
Power... RON а 8 ves s 191,255 
Public lighting 49,794 
Tramways, traction ... 317,126 
Tramwaye, sundry ... 7,207 
Total number of units sold E a 628,032 
Equivalent number of 8-с.р. lamps connected... 18,345 
i без 7 389 


Н.Р, of motors connected А 


REVENUE ACCOUNT. 


Gross revenue es м. 28,796 = 145d. per unit 
Works, distribution and management costs £2,196 = 84d. „ 
Motor hiring and street lighting expenses £290 = 11d. „ 
Total working expenses A .. £2,486 = 95d. „ 
Gross profit sus T sige . £1,310 


Average price obtained per unit for private supply ... . . 204d, 
н »" »" traction ... js .. Sad. 
39 ge 90 public lighting eee ee 8:50а. 


Prorit STATEMENT. 


Interest on loans  ... Tr sss - P £756 
Binking fund #06 oes oes eas EL aoe 522 
Balance on year's working ... vis iss S 32 


Gross profit abs iis we £1,310 


TRAMWAY ACCOUNTS. 


Miles of route open ... dvs eas aa 48 
Miles of track open ... dei $5 iss 72 
Car-miles run... ! vv is ‘ 242,524 
Passengers carried ... me ids e 9,532,293 
Capital expenditure to date -— - £43,695 
Traffic receipts pal j T T £7,486 
Total receipts... ыз pss e £7,633 
Working expenses ... "T уз £4,997 
Gross profit ie ssi be £2,636 
Income per car-mile T 988 nee 7 554. 
Working expenses per car-mile  ... 885 4:98. 
Interest, sinking fund and rental charges 

рег car- mile i MS „ө 4:374. 
Profit or loss per сат- mile ue. S ud —1°76d. 
Cost of energy per car-mile... ©» : 65d. 
Average receipt per passenger ез Е 1174. 
Revenue per mile of route ... "n yeb £1,775 
Expenditure per mile of route £1,162 
Total number of units used ... jua ask 317,126 
Units used per car-mile ys vus 1:30 


65 per cent. 


—— ——— iu) 


Percentage working expenses to receipts... 


Se — — — — — — . — 


PROPIT STATEMENT. 


Interest оп loans eee 1 ene eee 006 ‘£1,841 
Sinking fund... A өз Pen ds 955 1.175 
Rent of Kearsley tr aok E T 1,400 
Deficit on year's working ... ist pn *. —1,780 

Gross profit ... .. £2,636 


CITY NOTES. 


Blackpool Electric Tramways (South), Ltd, 


A SPECIAL meeting of the debenture-holders was held at Liverpool 
last week, Mr. J. S. Harmood Banner, as senior trustee, presiding. 
The /inancial Times reports that representatives of about £85,000 
debenture stock were present. The meeting was called to consider 
a scheme for writing off 20 per cent. of the debentare stock and 
asking sanction to pay 34 per cent. interest on the stock instead of 
5 per cent. on the balance for the next 11 years; at the end of that 
period, if the company achieved the success anticipated, the sum 
written off the debentures was to be reinstated, and the difference 
between 3{ per cent. and 5 per cent. paid on the whole stock. Не 
explained that the course he had taken was in the interest of the 
debenture-holders, and said that, as one of the trustees, he paid 
over the debenture-holdere' money only when he received the engi- 
neer's certificate that the line was satisfactory. 

After a long and somewhat animated discussion, Messra. Percy 
Musgrave (Bolton), A. M. Sing (Liverpool), and Joseph Wilson 
(Liverpool) were appointed to associate with the trustees (Mr. 
Harmood Banner and Alderman Joseph Heap) as a committee to 
consult as to the best course to be taken in the interest of the 
stockholders.” This committee was empowered to raise £10,000 to 
meet the immediate requirements of the company, to meet the 
expenditure necessary in obtaining Parliamentary powers for run- 
ning into Blackpool to finish the construction of the tramway, and 
to appoint managers of the undertaking. Thereupon the considera- 
tion of the financial scheme was postponed. 


Provincial Tramways- Co. 


THE meeting of this company, held last week at 74, Cheapside, 
E. O., was presided over by Mr. Andrew Beattie, who said that for 
the half-year ended September 30th last the net revenue from the 
local companies had been £24,095, against £23,354 in the previous 
year. Out of this sum the directors proposed a dividend of 3s. per 
share on the ordinary shares, making 6s. per share for the year, 
carrying forward £3,496. This result showed a good improvement 
over the previous year, despite the badness of trade. They had 
made good provision for depreciation in anticipation of the time 
when certain of their leases should expire, and felt it wise to have 
“ a good nest egg for the shareholders at the end of those leases. 
The board felt that it would be as well to consider the reconstitu- 
tion of the capital of the company by writing down the £10 shares 
to £5 each; they would thus get 6 per cent. dividend upon their 
shares of £5, instead of only 3 per cent., as at the present time, on 
the £10 shares. The report was adopted. A resolution was carried 
authorising the company to supply electric energy for power and 
lighting in the districts of Gosport and Alverstoke. 
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Manx Electric Railway Co. 


Tam report for the year ended September 30th, 1904, to be sub- 
mitted at the meeting on the 3rd prox., states that gross receipts 
amounted to £30,818, and expenditure to £17,279, leaving a net 
profit of £13,538. To this must be added balance brought forward 
from last year, £3,266. After paying the preference share dividend 
there remains to be carried forward £780. During the year a large 
amount has been spent out of revenue in raising and ballasting the 
Douglas and Laxey track and also the Snaefell Mountain track, 
and the whole line has been kept in a good state of repair. Upon 
capital account there has been expended during the year £20,414 in 
the completion of the new generating plant and equipment, on 
rolling stock, the erection of car-sheds, goods sheds and other 
works. The sum of £1,000 has in addition been set aside out of 
revenue towards а renewal fund. 


British Electric Traction Co. 


THE interim report states that the directors have not undertaken 
new obligations of апу magnitude, and the policy of restricting 
capital commitments аз much as possible for the present has 
enabled them to reduce considerably the administration expenses, 
whilst tome promising schemes are kept in reserve to be dealt with 
when conditions are more favourable. There has been an increase 
in the aggregate traffic receipts of the associated companies, 
although, owing to the general depression in trade which has 
prevailed during the year, the increase has not been so large ав was 
anticipated. It is hoped, however, that, with the expected revival 
in trade, there will be a further improvement in traffic receipts and 
in the income from the company's investments, which last year 
yielded £136,238. The award of the umpire in tha matter of the 
eale of the undertaking of the Poole and District Electric Traction 
Co., Ltd., to the Bournemouth Corporation has not yet been made, 
but may be expected shortly. The directors have declared the 
usual interim dividend at the rate of 6 per cent. per annum upon 
the ordinary shares for the віх months to September 30th last. 


ГА 


Stock Exchange Notice.—The Committee has appointed 
Thursday, January 12th, 1905, as a special settling day ia Henley’s 
(W. T.) Telegraph Works Co., Ltd.—Further issue of 5,000 44 per 
cent, cumulative preference shares of £5 each, fully paid, 
Nos. 35,001 to 40,000, and has ordered the same to be officially 
quoted. 


Raworth's Traction Patents, Ltd.— We are informed 
that lettera of allotment were posted on Friday, the 23rd inst. The 
company commences business with orders for 65 cars. . 


Bath Electric Tramways, Ltd.—The directors have 
declared a dividend at the rate of 5 per cent. per annum upon the 
5 per cent. cumulative preference shares of this company, calculated 
from the due dates of the various instalments to December 31st, 
1903. This dividend will be paid, less income-tax, on the 
29th inet. 


STOCKS AND SHARES. 


Wednesday Evening. 
Pronouncen lassitude, such as usually succeeds the Christmas 
holidays, is the principal Stock Exchange feature this week. The 
last few days of the year hold out few temptations to investor or 
speculator, and we must await the formal opening of the New Year 
for anything like a return of activity. Prices are extremely hard, 
and the outlook is distinctly promising. 

Meanwhile, it is useful to glance over the net results of 1904, 
and we take our regular short tables to point a more succinct moral 
than columns of “copy” could provide. This year the great feature 
in electrical departments has been the recovery in Telegraph issues, 
а movement that represents the inevitable swing of the pendulum 
after the market's flatness induced by previous wireless scares, The 
figures shall speak for themselves :— 


Btock or share. Dec. 81, 1908. Now, Rise. 
Anglo Preferred.. 29 ia o3 1084 pi 
„ Deferred.. zi v 8 122 4 
Cuba Submarine Ordinary .. Th i Ч 
Direct U.S. T T" " 104 102 
Eastern Extension  .. T 11i 13 94 
Eastern Telegraph — .. i 1234 1383 13 
Groat Northern. T — 25% 29 83 
Indo-Furopean .. - "s 984 $54 7 
Western Telegraph _.. э 12 133 13 
National Telephone Pref. .. 102 1054 64 
"A " Def. 782 1014 23 


-— — a 


Much of the greater part of the improvement has been scored in 
the last half of the year, and it may be observed that at the end of 
June, Anglo "A " stood at about half its present quotation. But 


more sensational hasbeen the jump in National Telephone Doferred 
stock, where the rise amounts to no less than 23 pointe, 15 of which 
accrued since the beginning of July. West India and Panama first 
Preference have advanced 303. to their current level of 74. Reuters 
show a rise of бв. on the year. 

The London Traffic Commission -put a check upon new “Tube” 
schemes during 1904, but there are several interesting changes to: 
notice in existing stocks. Here are some of them :— 


— — 
— — eee ee 


—— — - 


| 
Btock. | Dec. 81, 1903. Now, | Rise or fall, 
Central London Ordinary .. 944 | 91 | 3} 
" „ Preferred. 1004 102 | 14 
ү 5 Deferred .. | 913 85 
City & South London 464 | 46 2 
Waterloo and City  .. . | 924 | 89 
Metropolitan Consolidated .. . 86 96 19 
Metropolitan District.. ЗР 34 | 40 | 6 


In the above brief statement stands reflected а 12 moaths’ verdict 

upon the possible loss which electrification of the two Under- 
grounds may entail upon the Central London. The verdict, of 
course, is open to radical change, but for the moment, thus it stands. 
City and South London fell by reason of the бзгое competition, t» 
which it is now exposed, and Waterloo and City's decline is mainly 
traceable to the glut of excellent 3 percent. investments that have 
been so plentifully offered to tha pubiic this year. 
Electricity Supply shares have no particular feature to offer аз 
resulting from the 12 months' work. Ia the representative list 
here set out, there ara віх rises agaiast а trio of falls, but the morve- 
ments of both directions are void of any special sensation, with the 
single exception of that in Metropolitan. Allthe good companies 
that have required new capital, got it with ease, principally from 
their own shareholders. This is our list. 


Shares Dec. 81, 1908. Now, | Riac or fall. 

Brompton and Kensington .. 101 10; i 
Charing Cross. EP os 9 кі 4 
City of London oe ee oe 103 11 i 
County of London as Ее 8 91 1$ 
Edmundson's . s T 6i 6 — 
Kensin;ton and Knightsbridge 11 wi l; 
Metropolitan э» n 174 17 4 
Nottinz Hill ..  .. e 13 Mi 12 

St. James's ce: Ls. оша 15 14 | 1 
Urban oe oe ee ec 5 5 e 
Westminster ex " 123 13 | + 


Considering the bad time for Stock Exchange values that 1904 
has proved, the electrical supply section canı ot comp'ain of undu: 
neglect. Metropolitan Ordinary, though apparently 10s. lcwer, 
are really £5 108. up, because proprietora received £6 por shae 
return of capital in the early part of the autumn. 

British Electric Tractions began the year at 114 and finish it 
at their par price of 10. London United P.elerence at 10$ have 
lost 103., but the Debenture is a point firmer at 104. Tre British 
Colombia stocks excited a deal of interest in the fi at six months, 
the Deferred rising 214, an improvement that has been exactly 
maintained up till now. ТЬе Preferred at 101j gained 9 per cent. . 
Visible activity on the part of the Metropolitan Electric Tramways 
Co. has pushed up the shares from би. to 8s. 3d., and the Debentare 
stock is up to 105. At 8}, Calcutta Tramways are 25s. better. The 
Anglo-Argentine Tramway issue of Ordinary shares at £5 108. жаз 
left in great part to the underwriters ; these latter can take а com- 
fortable profit of £2 5s. per share to-day. 

For manufacturing and kindred undertakings, the year, as a 
whole, has not been a happy one. Nevertheless, Telegiaph Cor- 
struction shares sympathised with the firmness of the telegraph 
market, as the appended statement shows, and Edison & Swan hava 
a much healthier appearance. 


Stock or share. Dec. 81, 1903. | Now. Rise or fall 
British Insulated Se T 6i 53 Е 2 
British Westinghouse Pref, .. | 13 21 2 
Callender's he б T 11: 92 $ 
Electric Construction. T d 110 is 
Edison & Swan .. ee T 3 8 
Henley'8 .. T is T 14 d 84 
India-itubber 0 0 *** °з 355 15 8 
Telegraph Construction oe 35 89 24 


India-Rubber and Westinghouse Preference shares s‘and out with 
unenviable prominence, bat there has also been a sharp drop in 
Henley's and another, of half the amount, ia Callender's. A /, 
advance leaves Babcock & Wilcox shares at 35%, Willans and 
Robinson, however, are no better than 303. Despite the mixed 
nature of the fluctuations in all electrical prices, as shown іа the 
foregoing tables, it is noticeable that rises are more in evidence 
than falls, and provided 1905 brings some of the business expected 
from it, this tendency should be fat more marked at thé conclusion 
of what we are now calling the New Year. 
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: SHARE LIST OF ELEOTRICOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


—— 1Z—— — — — — — — 


= - i — — — —— 


—— EE RE —— — eT ААА 


Stock Business done 
Present EXE or | Dividends tor the last | (Сеш, | Que, | Week ended 
шше ' ° three years. Dec. 2136. Dec. 28th, pt 
1 i 
1901, | 1903. 1908. Highest Lowest 
67,100 | African Direct 5 бол, 4% Deba. „оо. wen ue sd 100 5 d сЕ 100 —108 100 —103 = P 
96,000 | Amason Telegraph shares, Мов, 1 to 25,000 wes ee, e] 10 ae » T 1— lg 1— M vs . 
119, 7003 Do. do. % Devs., Nos. 1 to 1,250 Red, es ee ee 100 oe ее 2 M „ ppa iic 
788,840 | Anglo-American Telegraph : es es o. o. — s. | Btock | 618, | 60/6 | 618 55 — 57 93 — 53 505 . 
8,106,580 Do. до, до. 6 % Pret, i m Se .. | Stock | 6% | 6% 6% 103 — 104 1084 — 1014 102} 103 
8,106,580 | Do. do, do. Deferred es o ә» „Stock дв, 1/- 28. 124 — 123 121— 123 12,5 12 
44,000 Chili Tele giu „ os es ee ee ee oe 6 b 6 1 % oi— 61— 6 ы эе, 
18,888, 800 S ed .. | $100 8 8 sa 170 —190 170 —190 > “ә 
1,641,909 Do. prs е glerling 500 уеаг 4 `% Deb, Stock Red. ee ee Stock oe 93 S 90 93 NX 96 е-е ee 
16,000 | Cuba Telegraph .. „ c uie hgh шш а dm 10 4% 64% 5% н 9 Hi— 9+ I m 
6,000 Do. 10 % Pref, ix 2 T. FN Из 2T 10 . te 164 — 17 164 — 174 - ES 
19,981 | Direct Spanish Telegraph, Ord. "B ee is 1 Б EM 7 3 — d Sa—- 84 .. . 
6,000 Ро. 405 10 % Cum. Pret, ee ee ee ee 6 se ce ^ 71— м; 14 = 8} . ° е 
80,000 Do. do. 44 % Deba, ee ee es ee ее 50 ° ее 102 —104 102 —104 ы ыы 
60,7103 | Direct United States Cable 20 1% | 8% | 3% 10; — 11 104 — 11 oe ee 
81,800 | Direct West India Сеше: 3206 Reg. Deb, within Nos, 1 to 1 200, Red. 100 " не > 101 —103 101 —103 - ae 
4,000,000 | Hastenn Telegraph, Or ae "P us .. | Stock 7 1% 1% 135 —188 195 —188 1863 135 
1,966, 565 Do. |a ; Prol. Stock e | 100 T 2 88 — 90 58 — 90 898 Вз} 
5 x Do. 2 үй rad Deb. Stock Red. .. . * E x 15 prie d "ur 185 iói 
on ust and China Tel b` ese ee i 17 iras ы 
ао be d % Deb. Stock a" susce] Ес.) 2 | 106 ~108 106 —108 8 e 
800,000 анов & Bouth um 4% Boia Nos. 1 to 8 000, red. 1900 E ©з a ds 100 103 100 Es mm . 
300,000 0. ort, * au us Du to 8 ae oe ois. T Tl А bos 
180,227 | Globe тотарга and Trust e EN M 5 10 5196 |23 16 7*| 54% Tom 10% 14.— ul 103 101 
о. Pref. se ее ee ee ee oe ee ee m S * 
150,000 Great Northern 3 Copenhag 10 115% | 18% 115% 2:1— 291 281— 29; 29, 
64,700 Halifax and Bermudas Cable, 4$ 96 ist Mort, Debe, within Nos. ] 100 e: M я 101 —103 101 —1(3 ка г) 
19,000 | Indo-European Telegraph .. eee oO S | 5% [оа | 10% | 10% | 41—44 5 к » 
680 | Monte Video Telephone Co., Ltd., Ord. .. s 58 ЛЕ os 1 94% 3 * 8 5 pes = ii : .. 
1,988,898 | National Telephone, Pref. Bien 100 5 | 6 6 1084 —1094 108 —108 103 107} 
1,966,667 Do, € Det, Stock .. .. oF .. .. ..| 100 M 44 5 101 — 101 101 — 103 10 oe 
15,000 Do. do. 8 Cum. 1s8 Pref, ee ee ee eo ео 10 6 5 6 6 26 13 = 15 18 m 15 oe е 
16,000 | Do, do. 6$ Cum. ind Pret. .. xc Dew] 10 |6 6 6 Ф 12 — 18 12 — 18 ' e 
3,250,000 Do. do, 5 & Non-cum. 8rd. Pref., 1 to 250,000 r.. 5 5 | б 5 51— bra Bis бу, 58 Dyl 
000,000; | Do, do. в Deb. Stock Red. e. 055 „ә, | 8tock | B4% | Bà gi 98 — 99 дн — 98 . 
689,598 Do: do. Deb. 8tock Red. er Tes eec owe p 100 4% | 4 4 pom. 97 ~104 2s | 
1,000,000 Bag Certs., B5 % to be paid .. — .. . хе is v P 674 — 68 675 — 69 T А 
179,818 Oriental терпе and Elec. Nos. 1 те 171 71,604, fully peid We eR 1 6% | 6% | 64% 1 ) L = 11 L .. 
60,000 Do. do. do. оо оши ee ae 1 ee oe ee e 13— 14 13 — 1 е ee 
100,0003 Pacific and European dels 4 % uar, Debe 1 10 1,000 ee ee 100 ee eo ee 98 —100 93 —100 oe oe 
11,689 Reuter's oe ee ae ee ee ee ee ee 8 % 5% eo 7— 7 Т == 14 . oe 
8,808 Submarine Cables Trust. s» oe өө ee ee oe es Cert, А oe ee 120 —123 120 —128 ee ee 
88,000 | United River Plate Telephone ES e 5 1% 1% v 68— 4 GE—- (a ee - 
40,000 Do, do 0, 5 o6 Cum. Pret., Nos. 1 о 40, 000 ee 6 ae as oe 58— ^d 53 = а * 
179,9471 Do. do. 6 96 Debs. ee se eo ee ее Stock ee ee ee 1 —1074 106 —108 1071 ee 
15,609 Weat African Telegraph, Shares se ee ee 10 ee 3 % 4 % 1 e 717 т} жез 7 1 ee 
B0,008 | West Coast of America, 1 to 30,000 and 53. 001 to 59, 003 24 we ae vx — 4 = = - 
160,000: | West Coast of Amero 4% Debs., 110 1,600 guar, by Bras, Bub. Tel. 100 oe “= 2 98 —100 98 —100 991 991 
967,980 Westen B Telegraph; E e) Qo. 1 to 907,980 Sus © 56% 10 1% 1 96 7 96 134— 14 xd 193 — 14 ee oe 
95,0001 Debs. апа series, 1908 es es ee 100 ee е е 0 103 —106 103 —15 se oe 
400,000 Be. do. Deb. Stock Red. ee ee ee ee 100 ee ee ees 1014—1084 102 —104 oe. se 
88,891 Wost Indis and Panama Telemann. $4 ael «e 10 se T oe Ё – 1 A- 14 . T 
84,868 Do, do. do. 6 Cum. 1st Pret. ee ee 10 ee ee oe 78— 7 71— TÈ . oe 
4,009 Do, йо, йо, 6 Cum. ала Pret. ee ee 10 ee ee ee 63 = "i ^ IS 1? r е 
80,000; 10. do. йо, 6 % Debes., Nos. 1 to 1,800 ee | 100 T T 5% 1034 —1054 1034 - 1034 ee oe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
20,000 | Britieh Aluminium 7 % Cum. Pref, .. > dd ae "P "T 10 ee ^ га 71— m" 81— 9 "E е 
10,000 Ро. ао af A d 6 p^ Cum. Pref. ° о ee ee 10 se еә . 2 9 9 TE uj ee "m 
Do. Q. 5% 186 Mort. Deb, rock Red. ee ee ee Stock ee . ee 16 Bi 190 96 — 100 ee 
100,000 | British шесі Traction aie ‘es ie is ss 10 9% 8 % 91— 14 эў— 10} 10 oe 
100,000 Do, do 6 % Cum. Pret. oe ° ee ae 10 eo es oe 1013 — 1 a Jor ;— 0. i 11 104 
600,00 ро, 95: 5 % Perpetna! Drhanenro Stack са .. | Btock se n 117 —114 117 — 1,9 es vx 
43% 2nd Deb. Stock Red. V ste .. | 100 ag * 95 — 97 95 — 97 : Я 
100,000 В 2 and Helsby Cables ee ee oe [37 se 6 10 % 10 % 8 % 14 — 57 54— oi 5, se 
100,000 ә до. 6 % Cum. Pref. ее ee oe 6 ee ae ee ił}— b; 54 — 5 . oe 
60,000 do. 4) 96 1st Mort. Deb. Red... . ee ee ee 100 ee os ae 104 E TY 102 —105 se es 
60,000 IBrowette, Lindley & Oo., Ога... РР А T #5 21 Nil T " | Н їз A . T 
60,000 J Do. do. 6 95 Cum. Pret. oe s 28 s £1 6 ЧУ. 88 А 14/6 to 15, 14/6 to 16/6 Р 
106,781 | Brush Electrical еш Ord., 1 to 105,781 . ès ee s 9 Nil Nil Nil 2- B— Ё $s 
150,000 Do. Non-cum. 6 95 Pret, $e de оа 9 8% | 6% | 6% li— d 14 — 12 - . 
Do. ib 5 рер. Deb. Stock .. ee ee Btock ee se ee 93 — 96 93 — 9 ee . 
196,001 Do. Perp. 2nd MN Stock ee | Stock «8 J 63 — 13 69 — 13 ne es 
85,000 | Oallender's Oable балаа shore x s ee ee 5 90 96 | 16% | 125% v4— i 94 — 10 де га 
60,000 Do, do. do. % Cum. Prei. °з [E ee ae ee 5 — 6} x 5 — fi ee . 
90,0003 Do. do. do. ak Ist Mort, Deb. Stock Red. „Stock os ae ae 104 —106 105 —107 106 1057 
1,860,014 | Oentral London Railway, 277 b vs M "M T .. | Stock | 4 4 4% 10 — 92 (0 — 92 904 90, 
694,008 Ро. do. Pref, Stock ws ББ ve .. | Stock | 4 4 4 7 101 —1:3 101 —108 103 s 
494,998 Do. do. 5A. do, ee ee ee ee eo Stock 4 4 4 81 — 86 81 € 86 „. eo 
1,855,000 | City and South London Railway oe oe ee гә "P ee | Stock | 2 8} 23% 454 — 463 45}— 4' 4 464 ie 
95,000 героя Oo.; bo let Mord. Re es e on ai "Tr 8 1à b oe ly— 2 11— 2 - bs 
100 0003 . 8 ors. g. е о 
С . 901 to 11,000 of 250 red. 55 } ee oe se e? H — 99 94 — t9 se 
90,261 & Swan United Elec. Light, А” ahares, 48 paid, 1 to 99,961 b Nil Nil is EN"! 2 “> 
17,189 Ро. do. 44 sharen, 01—017, 10. 6 | Ni | Nil к 1— 14 1 a dr 
814,0381 Do. . do, Deb. Btock Red. ee 100 ee ee ee 18 — 83 18 — ЕЗ ve ee 
100,000 Do. do. 6 aud b. PPOs PRT Certs. all pd. 100 € Ve ae 79 — 84 79 — 81 К x 
112,100 | Electric Construction 110112,100 .. e в ae 3 6% 6% 4% là— 13 Jà- 13 А $5 
81,890 Do, do. 1 % Cum. Pref,, 1 #0 81,890 i Е 8 s zs M 21— 24 bg— 22 is К 
62,5003 | Do. do. 4 % Perp. 1st Mort. Deb, Block .. .. | Btook | <> Е = 95 —100 98 — 109 n" i 
$5,000 | General Electric Co. ), 6 95 Cum. Pref, WA че s 10 6% 5% nd 94— 10 94— 10 22 8 
800,000 Do. do. E Mort. Deb. ee ee se es Btock ы ee oe 91 = 96 91 — яв ae ae 
200,000 | Henley's (W. T.) Telegraph Works, Ord. as А «s Vs 6 200% | 20 K 15 10} - 107 1(4~ 10} 1(3 x 
900,000 Do. do. { Pref. .. ss 82 b s г. m t&— à- бй bia os 
45,900 Do. do. ort. Deb, Btook we ee | Stock MA sE К 110 —112 110 —112 T А 
50,000 ткн, Gatte-Peroha & ЕРЫ она. А ee es 10 96 |10 9$ xs 154— 164 15 — 16 163 151 
, rebel way, Or a өө ee ее ee ee oe sii 3l 311— pr ee oe 
10,000 |! do, ei. glOpsid . . у 10 5 i E 10 — 10% 10 — 104 7 . 
87,960 Telegraph Construction and метана 13 | 3096 | 0% 20 % єн — 40 88 — 0 89 3 4 
150,000; do, 4 % Deb, Bàs., Nos, i to 1,600 вед. 1900 100 ae m ue 103 —105 108 —1(05 A as 
56609,0001 | Waterloo & City Railway, Ord. Stock ve ee ee өө ee 100 8 % 84% 84% t8 — 90 68 — 60 А . 


* A period ef nine months. 1 Quotations on Liverpool Stock Exchange. 


t Uniess otherwise stated all shares are fully paid. 


J From Manche ter Share List 


(Bank rate of discount 3 per cent. (April 21st, 1904). 
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SHARE LIST OF ELECTRICAL СОМРАМТЕВ (contéaued).— ELECTRICITY SUPPLY COMPANIES. 


Present Bock |  piviaenas for the Closing Closing | Business done 
NAME or otations Quotations week ended 
issue, i | Share. las throe years | үес, 21st. | Рәс. 28h. | Deo. th, 1904, 
90,000 | Brompton & Kensington Electrio Light Sup., Ord. 1 to 90,000 n 1800 8 10 % | 10j— 11 10)— 11 5 
pton 0 ight up.; ej to ee Dr s x 
30,000 Do, 19, Oum, Pref... 5 is а а r - 10$ 1 à І 
tran 80) upp e ез LE J ee — 2 9 
70,000 be. do. y Сат. Pref, ve 6 ee ee oe 1 543 sÅ- шы 
40,000 Do. do. tod Undertaking " b cam. Pref,  .. Б s se ea 445— AN —t .. 
40,000 no do. oo ee ee b ee ee ee 4}: — E 5 — b 53, 
800,000 Do. do. 49% Deb, Stock Red. .. . l 100 5 S 10) —163 ха | 100 —108 к 1013 
*Chelsea ectrioi 8u i ee oe ee oe 6 4 т 68 А 
150,000 M do. mM Deb. Stock Вей... " ee | Stock D 6 3, us zu 100, zh 11 110 
City of London Electric Li ting, б. 40,001-—110,695` e» - 10 5 96 6 — — ee ee 
40,000 7 Do. : Cum. Pret." i ,000 ee ee 10 se eo ae 101 — 14 133— 14 ee ae 
600,000: Do. Den Bo 8406 (iss. at 115) ali paid oe ee es ee ee 128 —127 198 —197 2I oe 
800,000 Do. A and Deb. Stock, oo ris., all paid. SA 100 s ЕА - 108 —105 103 —105 1047 - 
40,000 | County of London Electric Lighting, Ord. 1 —40,000 Я - 10 4 96 4' 96 4 96 9 — о 9 — 2 21 a 
90,000 Do. do. do. 6 96 Pret., 40,001—60 ee 10 ee ee [EJ 12 — 194 12 — 12 12 oe 
600,000: Do. do. d Deb. Btock ee ee ee es ee ee ee ee ee 107 —110 107 —110 ее oe 
70,600 Edm he lectio Corporation, Grd d Bas Кз 5 s 6 1% 1% 1% 1000.6 о, Г $ 
an '8 0 ee ee oe 25 r 3 
10,000 Do. Cum. Pref. ee ee ae ee oe es 6 — d 6 — 61 5 65 
221.000 . a Rnighisbeiage з гин j 7 109, |109 | 13% tia — 18 1121— 18 І P 
D) an ee TT uo 92 es 
со Lond Bo. 8 do. 4 € X, ройона Stock ee Бов es ee eo p = p Ea эе ee 
() on lectrio u Лу Corporation, Limi 9 ° oe ee ve ee ee x ^ ed ee ee 
49,840 Do, mp до. 6 Pref. 5 ee ee es. 4 i 1 f mr 515 . oe 
800,000 Do. do. do. 4 9 18% Mort. Deb. Stock Red Stock ee ee oe — 97 xd — 97 ee СЕ 
100,000 | Metropolitan Electric Supply, у до 100,000 .. s 10 6496 1196 8396 21 a 1 1 125, 164 
71,106 Do. do. 9% Cum. Pref. 1—71,106, £8 paid 8 e кя B b Ё 5i5| .. 
290,000: Do, ae lst Mort. Deb. Stock ee ee ee ee ee ee 112 —117 113 —117 oe oe 
860,000) Do. Mort. Deb. oe Ней s% Stock is DN - 97 — 99 97 — 99 984 is 
10,859 Notting Hill Electric Lighting °з se Фе 10 6 % 6 % 6 % 144— 16 i44— 15 ee oe 
59,000 Do. do. 4% 1st Mort. Deb. „ wet EM "n 2: 5 101 —108 101 —108 is EM 
40,000 | 82. James“ and Pall Mall Electrio Light, Ord P 144% | 14% | 14% DIS 143 [m 14} 18138 
90,000 Do. do. do. "E Pret. 90,081 to 40,080 se ee se — 9 -gm 9 ee ee 
160,0003 Do. do. do. 84% Deb. Stock Red .. | 100 ee МЕ z 99 —101 9) —101 oe i 
13,000 Smithfield Markets Electric Supply, Ord. ee ee ee ee 5 ee 24% 4 % 21— 8} 23— 8j ove oe 
60,000 Do. do. do O. $% Deb, Stock eo ее Stock ee ee ae вз — 87 88 — 87 ee ee 
65,000 | South London Electricity Влрріу, Ord. m ae ae 6 zo 1396 8 96 4à— 4 Hm 1 T ys 
100,000 | South Metropolitan Electrio Light and Power "Ord. = ss s 1 oe os ча RT $ і — a ee "T 
50,000 (Late Blackheath and Greenwich 7 Pref, oe ee 1 ee ee oe — 1 == ө» eo 
100,000 Dist. E. L. Co.) 44% Ist Deb. Stock | 100 s is à 107 —110 107 —110 " эз 
80,000 | Urban Electric Supply, Ord. vt we ss oe T s 6 T ae ss 4i— 4 50, 5% 
80,000 Do; do. 5 % Cum. Pre f. ee oe 6 oe oe к т 
113 ye w = Y 44% ыо Deb. Stook Red zs E 1 1 4 14% T 106 1122 — 151 15 1014 
9 э; кено u oe es oe ee 6 тт = ee 
98,141 Do. e" 5o Cum Pmb оз su n fi- 6 fi- 6 
* ЕЕ to Founders Shares. t Unless otherwise stated all shares are fully paid. 
mn MARKET QUOTATIONS. Wednesday, December 28th 
CHEMICALS, &o. m. und o bes: METALS, Ko. ( Eric, os or ine 
а Acid, E orio ee ee per сті. . së g Copper Sheet ee T .. per ton £79 ins 
а II Nitrio ee ee ee ee per ot. - es 9 77 ee e per ton 279 eo 
a n с.. ee oe ee per owt. ° 89/- T „ (@lectrolytic) Bars . per ton &70 10 .. 
а " Ворһогіс ee ee ee per owt, 6/6 ee e T] oe per ton #67 oe 
a Ammoniac, Sal per сті, 49/- T © 6 n " .. рег ton 481 ЕМ 
: Ammonia, Mariae (orystal) per ton £83 10 s» $^. у, n Н.С. Wire per lb. Ho ey 
we e» рег ton £80 as f Ebonite Rod es as per lb. ee 
: Bleaching powder . ... рег ton #5 5 sè E. Bhee$ .. .o  .. per lb. 8j- ee 
& Bisulphide of Carbon .. per ton 216 s n German Silver Wire „ per Ib. 16 T 
а Borax.. è А we „ per юп 218 d А Gutte-percbs fine .. T .. per lb. 8,7 oe 
@ Bensole (90 %) 85 ae ee per gal. 1I- vs h Indis-rubber, Pars fine .. per lb. 5/2 to 5/8 
а 97 ( %) oe ee ee per gal. ec 4 Iron, Charcoal! Sheets oe per ton 818 ee 
а т Sulphate .. T ee рег ton 428 - $ , Pig (Cleveland warrants) per ton 561/- 2/7 inc. 
в ‚ Nitrate ae we ee per юп 8925 ee € yn пока конш ын per ton From 411 T 
8 „ White Sugar se es рег ton : € „ Scrap, heavy per ton 47/6 to 50 oe 
в Mish P dpi ss e» s% ссср ii - € , Wire, galvanised No. 8 .. per ton £9 15 : 
8 e lated es ee r LI ee 
a Маріна Sol ens (90 a 160°C), E gal. b/6 po 9 Lead, English Ingot өе ee рег ton £182 6 2/6 inc 
а Potash, Bichromate, In casks .. рег ib. Bà, С Sheet .. . per ton 414 7 6 2/6 inc 
a | Caustic (75/80%).. . per ton 219 2: m Марва! Wire No, 8 e... per Ib, 8j. $ 
a She e. per owt, 200J- 40/- dec. g Mercury .. per bot, A 15 - 
& Bulphate of Magnesia we ee рег ton #4 10 ae d Mice (in original cases) small .. per Ib. 64. to 1 / T 
а Bulphur, Sublimed Flowers .. per ton £6 10 we d n " „ medium per Ib. 8/6 to 4/- oe 
a »"». 5 oe ee рег ton 85 10 ee . 9 " ’ ee per lb, 4/6 to 8/6 ee 
a Lum .. pir ton £5 oe Р Phosphor Bronse, plain castings per Ib. 1/03 to 1/8 es 
а Bods! Caustic tio (white 1097 ee per ton £10 15 в Р „ rolled bars & per Ib. 1/04 to 1/8 i 
a э ae os es per ton 48 ee p [T | [L1] strip & sheet per Ib, 1/2 ее 
8 „ елаш эш ee per lb, Ad. oe o Platinum T€ s per os, 81/6 . 
e Silicium Bronse Wire per ìb, 104. to 14. а 
$ Bteel, Magnet, aco’d’g to desc" pn per ton 658 ee 
METALS, &o. í $$ н in bars ee es Же? ge өе 
b Aluminium Ingots, in ton lots... per ton 2180 x g Tin, E e e e. eren | { Pigs } 50/- ine. 
b 9 W ton lota ee per ton 2168 ee : " e. per lb, 1/6 
b Я Sheet, in ton lots . per ton 4166 КИ Wire, Nos. 1 to 1. per lb, 18 
b Babblit's metal ingots per ton 443 to £140 Е P White Anti-triction Motels 
e Brass (rolled metal 760 12") basis per lb. Jad. v "White Ant brand per ton £48 to 265 АЕ 
€ n be ) per Ib. , үн j Yarns, 9/10s Grey Cotton, onsp’ls per Ib, ва, ss 
e n (solid drawn) Я ee рег lb. d. В П . per lb. ee 
c „ — Wire basis.. — .. . per ld. 734, a j n Bpiyiolbe, Rusian .. per lb, » 
c Oopper Tubes (brazed) .. ee per Ib. 10d. v | n Russian, single .. per lb. T 
е s» (solid drawn) .. per ld. 1034. $a 1 180 Ibs. Jute rove per ton es 
с Copper Bare (best selected .. рег ton 419 А Zinc. Sb't (Vieille Montagne bod. \ фет $оп 899 7 6 T: 
Quotations lied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & ODE Leid.; ^ d F. Wiggins & Sons.; e Frederick 


Smith & Co., f dia-Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; k Edward Till & Co.; ( Bolling & Lowe; j Walter H. Hindley and 
Oo., Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Oo., Leid.; я Р. Ormiston & Sons; о Johnson, on, Matthey 4 4 Oo., Ltd Ltd.; p The Phosphor : Bronse Oo., Led. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Week Receipts for | No. i Miles Week Receipts for | No. Miles 

Locality. ending | the week. ks. Total to date. open. Locality. ending the week. | кв. Total to date. | open. 

£ £* £ £* £ £* 4 4” ? 

Aberdeen .. | Deo. 94 | 1,147 — 98 Su 42,884 | + 6,687 10 | — ё Dublin ES .. Dec. 16 | 4,404 | + 67| — | 122,222 | — 2,887 47 — 

Bath е о еә ee эз 21 568 TT 52 82,258 — 19 -— ed East Ham ee oe 9? 17 618 + 94 87 27.048 + 1,509 2 
Birmingham .. | of 17 6,488 | +478 51 274, 008 715, 009 — j=|Glasgow .. . „ 24 | 14,067 | +570 | 80 | 426,588 | 7 20, 866 + 3 
Blackburn „ 9 738 | + 136 | 84,579 | + 8,994 188] — Halifax (2 weeks) . „ 14 | 2.261 | +169 | 87 55,316 + 4,070 + 8 

Blackpool u 99 276 | — 4 | 39 | 48,175 | + 6,966 — |®| Huddersfield ool oop 17 1,170 | + 62187 | 50,417 | + 8,090 | 28 | — 

„ —Fleetw'd| „ 24 182 | — 44 26 | 21098 | + 84] 7$| — E| Hull. „ 24 249291 | — 26 | 88 | 84,019 | +10,457 | 18 |+ 

„n Lytham | , 15 19 | — 21 | °9 849 — 7$ |+ 3 & Ilxeston „, 21 87 | — 33 | 38 5,294 | — 860 86| — 
Bolton ox » 18) 1,678 + 68 88 69,973 | + 556 | 95 | — |ә Ipswich = „| n» 24 816 | —121 | 88 15,680 = 1 +4 

Bournemouth А » 21 €57 | — 16 | 88 42,119 — 104 | — |Bi|Isle of Thanet e| on 24 960 | — 15 51 84,587 | + 1,595 1 - 
Bradford „ 17 | 8,729 | +368 35 169,463 727,081 54 | — [g Leeds. „ 17 6,411 | +454 | 88 220,508 712,845 +% 

Brighton  .. Р „ 18 758 + 7 | 87 88,696 — 9 |- Liverpool „ 19 | 10,191 | +368 | 61 | 646,698; 14.645 105 | — 
Bristol ° о ° ГІ; 23 5,076 — 189 m — — 98 — London C. C. ec »* 1 11,980 +8022 86 464,618 + 100886 4 +7} 
: Devonport » 16 447 | — 13 50 26,401 | + 8,214 | 6 | — E Manchester.. А 24 | 11,008 88 | 467,465 | +18,779 |1374 +14 

S Dudley—8to' rb'ge „ 16 784 |+ 6 50 48,154 | + 1,936 = j| Newcastle .. s » 17| 8,544 | + 29 | — — — Wie 

; Gateshead . „ 16| 857 |— 1 50 45,435 + 1,388! 108 |+ 1 Portsmouth.. ..| ,, 17 | 1,487 | + 63 | 38 | 79,442] + 5,792 143 — 

Gr'n’k—Pt. Glsgw » 16 447 | + 16 50 29,718 | + 1,448 | 7$ | — |5 Salford oe A „ 19| 8,817 | +101 | 87 | 158,496 + 7,978 | 30 

ied aa » 16 484 | — 14 50 27,273 | — 1,113, в | — |а| Sheffield T . „ 18| 4.548 | +810 | 89 | :77,971 | + 8,895 | 843 +14 

: Potteries . » 16| 1,759 | + 90 | 60 80,026 | + 6,113| 98 | — |2| Southampton : » 22 908 | — 69 | £8 ‚189 | — 2,424 | 164 | — 

Bouth Staffs. éa » 16 62 —830 50 88,021 | — 8,279 | 91 —§ | E | Southend-on-Sea . „ 21 227 + 6 | 38 14,102 | 4 1.118 64 — 

Ы Swansea .. „ 16 459 — 3 50 286.88 911 — 13| Sunderland .. А „ 18 | 1,116 | + 44 | 37 | + 1, 91 141 
Wolverhampton. s» 16 335 | + 12 50 19,369 | — 55 103 8 |5 Tyneside .. А „ 21 330 | + 56 | 5l + 89 + 4 

Yorks. Wool Dist. „ 16 488 | + 58 50 29,978 | 8,938 6 | — |a| West Ham is — | 48 9°78 | — 

M Miscellaneous н 16 2,593 | — | 50 m 118 —.|— |- IB Wolverhampton - +277 | — 9'5 | — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


COMPENSATED ALTERNATE CURRENT GENERATORS. 
By MILES WALEEB, B. A., A. I. E. E. 
(Abstract of Paper read November 29th, 1904, at Manchester.) 


. Iw all large modern power plants the old simple type of field magnet 

is employed, and the tendency is to call for better and still better 
inherent regulation. This can only be secured by making the am- 
pere-turns on the field magnet great, relatively to the ampere-turns 
on the armature, and good regulation in this way can only be secured 
by increasing the cost of the generator. Roughly speaking, a 6 per 
cent. regulating generator will cost 1:5 times as much ава 12 per 
cent. regulating generator of the same output. 

If we are to have compensated a.c. generators in the future, they 
must not only be instantaneous in their operation and run well in 
parallel, bat they must be free from complication and from gear 
that requires attention. The addition of a commutator will always 
be regarded as a backward step, unless it can be shown that it is 
free from sparking, is inexpensive, and permanent in its nature. 

Another important requirement is the applicability to steam 
turbine-driven generators. Most of the latge steam-driven 4.0 
generators in the fature will be turbo-generators, and the com- 
mutator is not a desirable adjunct to a high speed machine. 

Of the various methods of compensating synchronous generators, 
most operate by changing the exciting current. 
will describe in this paper preserves the field excitation constant and 
utilises the armature field to raise the voltage. It is impossible to 
change the field current with sufficient rapidity to prevent fluctua- 
tion in the voltage when a considerable fraction of the load is 
thrown on. The advantage of employing the armature field to 
restore the voltage is that its effect is instantaneous. 

Broadly, there are four methods of compensating by altering the 
field excitation :— 

(a) By a rectified current supplied to a separate winding. 
(Simple composite wound generators.) 

(6) By a rectified current, increasing with decreasing power factor, 
Ld. to the main winding (as in the generators ої Heyland and 

tour). 

(с) By operating upon the exciter with the alternating current 
so as to raise ite voltage (as in the methods of Rice and Leblanc). 

(d) By operating а rheostat automatically. There are numerous 
methods of doing this, bot they do not fall within the compass of 
this paper. 

The simple rectification of alternate current for exciting purposes 
is well illustrated in the case of the old Westinghouse composite 
wound generator. This machine has been on the market since the 
early days of alternators, and is still doing good service on loads of 
nearly constant power factor. 

The current from the armature passes through a series trans- 
former, producing a secondary current which is proportional to the 


Fic. 1. —HBYr4AND RECTIFIBB. 


load. This secondary current passes to a commutator, by which 
it is converted into a uni-directional current, which goes to an 
suxiliary field winding, so that, as the load increases, the field 
becomes stronger. 

The short-circuiting of the segments of the commutator during 
a certain interval enables the commutation to be carried out per- 
fectly, even with copper brusbes, and without any shifting of these 
brushes between no load and full load, provided the power factor 
remains constant. 

The General Electric Co., of America, many years ago adopted a 
System in which the three ends of a star winding, which would 
ordinarily be connected to a common junction, are connected to a 
three-part commutator, which supplies uni-directional current to 
two brushes in series with the auxiliary winding. Where the 
number of poles ів greater than two, the number of segments of the 
commutator is proportionally increased. Shunt resistances are used 


One method that I 


to help out the commutation and enable the amount of compounding 
to be adjusted. | | 

The electrolytic rectifier has received a great amount of attention 
of late yeare, and various experimenters have so increased its 
efficiency and lasting qualities that there seems some prospect in 
ihe future of its competing with the commutator. The Cooper- 
Hewitt mercury vapour rectifier, too, is coming every day nearer and 
nearer to perfection. | 

One of the uses to which these rectifiers can be applied is the 
compounding of alternate currerit generators. 

We now come to what is certainly the most successful self- 
exciting compounded a.c. generator upon the market—the generator 
devised by Alexander Heyland. This machine is excited by а 


Ww 


Fic. 2.—HEYLAND'8 CONNEOTIONS TO FiELD MAGNET. 


rectified current, which increases with the load and also as the 
power factor becomes lower, so as to maintain almost constant 
voltage for any condition of load. It is provided with а special 
winding, which greatly facilitates the commutation of the current. 
The simplest way of explaining the generator lies in regarding it 


‚аз being excited by a rectified current through a number of field 


windings corínected in parallel. 

Fig. 1, which is taken from Heyland's paper, read before the 
St. Louis Convention, shows the principle as applied to а two-pole 
generator. Here six exciting circuits (r) are placed in parallel, 
being inter-connected by resistances (p). The end of each circuit 
is connected to a commutator bar, as shown, and a three-phase 
current is fed into the commutator by the three brushes. Consider 
that at the instant when the commatator brushes are in the position 
shown the current in the upper brush I is sinking from a maximum, 
being, in fact, 866 of the maximum value. The current will divide 
between the different windings, and go out by brush III. As the 
commutator rotates clockwise, the current in brusb II wil] gradually 
increase to its maximum until the instant when the bars Nos. 3,4 
and 5 are opposite it. The current will then be partly fed in by 
brush I and partly by brush III. As each brush receives its 
maximum current, it also receives its complement of bars into which 
to feed it. This is the condition of affairs which would give the 
six circuits their lowest apparent resistance, bnt it is obvious that 
& coneiderable change may be made between the phase positions of 
the current and commutator without materially affecting the com- 
mutation, because the resistances p tend to distribute the current in 
all the circuite. Note that the current is always passing the same 
way through the six circuits. | 

Fig. 2 shows one of the ways of winding the віх circuits on а 12- 
pole machine. The form of the field magnet need not differ in any 
way from that of simple uncompensated field magnets. 

The fact that there are always several paths open for the current, 
and that the ends of the commutator bars are bridged by resistances, 
obviates the tendency to spark. Thothree-phase current is supplied 
partly by a transformer connected as a shunt across the mains, which 
supplies а nearly constant current, whose phase is fized by the vol- 
tage of the generator, and partly by a transformer in series with the 
maias, which supplies currents proportional to and in phase with the 
armature currente. These currente are combined as shown in fig. 3 
the result being that, as the load increases, the resultant three-phase 
currents increase, aud the lower the power factor the greater the 
increase. In order to adjust the compounding, the machine is ran 
at zero power factor, and adjustable resistances are ineerted in the 
shunt circuit. The number of tuns in the series and shunt trans- 
formers can be changed so as to give the desired over-compounding 
either at non-inductive load or at any power factor. I am indebted 
to Mesars. Wittiog, Eborall & Co., who supply these generators in 
this country, for very full information about them. In the case of a 
recent 360-K w. three-phase generator of the Heyland type, built by 
Kolben & Oo., and designed to give a constant pressure of 5,200 


. volts at its terminals at all loads and а poWer factor of 0:8, the com- 


pounding tests were carried out on а load of practically zero power 
factor, and even under these conditions the full load pressure 
drop was only 4'8 per cent. On a power factor of 0:8 the 
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voltage was constant between no load and full load. The 
characteristics of this generator are such that on short-circuit 
it will give only 17 times full-load current with normal no-load 
excitation. Notwithstanding this heavy armature reaction, the 
generator compounds exactly at 0°8 power factor, and the exciting 
watts at full-load are less than 1:9 per cent. of the total output. 
This shows that by adopting Heyland's method a great saving can 
be effected in the size of the machine, for а generator which would, 
if uncompounded, drop 16 per cent, on non-inductive load is made 
to regulate perfectly. 

With self-exciting and compounded high pressure three-phase 
generators operating in parallel, it is, of course, necessary to have 
equalising cirouits between the generators just as with compounded 
direct current machines. 

Mr. Heyland has proposed a modification of his method of com- 
pounding which can be used with existing machines. Instead of 
making the generator self-exciting, he proposes to retain the direct 
coupled exciter and to compound the latter. In addition to its 


Fid. 3.—CoxNECTIONS OF TRANSFORMERS TO HEYLAND'S 
COMMUTATOR. 


ordinary shunt winding, the exciter is provided with an inter-oon- 
nected multiple circuit winding on its field magnet. This is 
supplied with a rectified current through a commutator, in the same 
way as the main generator field might be supplied in the method 
described above. The commutator rotates synchronously, and the 
current it supplies raises the voltage of the exciter.  . 

This brings us to а large class of methods in which the exciter is 
operated upon by alternate currents, so as to increase the voltage 
of excitation. If an А.С. armature is carrying a current which is 
leading on the E.M.F., the current tends to strengthen the field, 
because at the instant when it is at its maximum, the conductors 
carrying it are on the same side of the pole as the field winding 


conductors which carry direct current iu the same direction, This 


principle is easily. applied to an exciter, во as to increase ite 
voltage as the А.С. load is increased, and to make the increase 
greater when the power factor islower. The alternate current may 
either pass through independent windings on the armature of the 
exciter, or it may be passed directly into the ordinary direct-current 
winding. 

In 1897, E. W. Rice, jun., published а method in which the 
voltage of the exciter was affected in this way. Rice also describes 
an independent exciter running synchronously with the generator, 
having collector rings on the armature into which the alternate 
current is passed. In another method due to Mr. Rice, the 
alternate current which is fed into the exciter is derived from two 
transformers, the primary of one being connected in shunt with the 
generator, and the primery of tbe other being connected in series 
with the mains. A choke coil and resistance enable the compound- 
ing to be adjusted for any power factor. Machines of this type 
have been worked commercially оп a somewhat extended scale 
by the General Electric Co, of America. The main objection to 
them is that the voltage does not respond instantaneously to sudden 
demands on the load. 


A method patented by Mr. R. B. Ransford in 1898 is somewhat : 


analogous to Rice’s method. The alternate current is derived 
from two transformers, the primary of one of which is connected in 
shunt with the generator, while the primary of the other is connected 
in series with the mains. We thus get an alternate current which is 
proportional to the requisite exciting current at all loads. The exciter 
may be regarded as а rotary converter, which converts this alternate 
current into direct current. 

М. Leblanc has constracted an exciter which во varies the current 
it supplies as to give almost constant voltage at the terminals of 
the generator for any kir d of load. 

E. Danieleon independently invented a similar method, and M. 
Bourcherot bas devised a method which falls under this claes. 

Messrs. Crompton & Co. Have devised a method in which the 
alternate current ів passed around tbe field magnets of the exciter, 
producing a wavy uni-directional current, which, by the aid of 
certain choke coils and resistances, is made to increase the excita- 
tion of the a c. generator on loads of low power factor. 

We now come to consider the method in which the field excita- 
tion is maintained constant, апа in which use is made cf the arma- 
ture reaction to strengthen the field on load. Fig. 4 shows the 
arrangement of the generator field circuit. Each pole consists of 


. voltage rose to 445 volts, showing & compounding of 6 


at least two parte, a saturated part and an unsaturated part. The 
first is wound with a magnetising coil, and there may or may not be 
another magnetising coil placed around the whole pole. This 
second winding may be necessary for varying the normal voltage of 
the machine. In fig. 4 the broxd pole is very highly saturated in 
the region marked with shaded lines, while the narrow pole on the 
right is unsaturated, and at no load is unmagnetised. The field 
rotates counter-clockwise, and as the pole depicted in fig. 4 is a 
south pole, it gives rise to an electromotive force in the con- 
ductors above it, which is in the sense indicated by the crosses 
—that is to say, away from the observer. Any current in the arma- 
ture which is in phase or nearly in phase with this electromotive 
force will tend to demagnetise the saturated part of the pole and 
magnetise the unsaturated part. The flux from the saturated part 
cannot be changed to ару great extent, while the unsaturated part 
becomes highly magnetised by armature reaction and increases the 
electromotive force of the armature. The British Westinghouse 
Electrical and Manufacturing Co., Ltd., have thoroughly tested this 
type of machine, and in all cases where the power factor is not 
lower than 0'85 they find it possible to make a machine hold 
its voltage from no load to full load. In the great majority of cases 
in which alternate-current generators are used, the power factor is 
higher than 0:85, so that a compound alternator without commutator 
or any complications can be supplied. The armature, in increasing 
the E. M. F., is instantaneous in its action. In cases where the 
power factor ranges between ‘9 and ‘95, as in a great number of 
lighting stations, considerable over-compounding can be guaranteed. 
The following are the results of a test made on а 150-xw. three-phase 
generator, 415 to 440 volts, 25 periode, 500 r.p.m. The generator was 


Tic. 4.—AoTHOB' METHOD OF COMPOUNDING 
А.С. GENERATORS. 


belted to a shunt wound D. o. motor, and loaded on a rack of iron wire 
(power factor 97). With 28 amperes in the main field coils, and 
no current in the auxiliary field, the voltage was 416 at no lcad. 
On throwing on a load of 150 Kw., and correcting the speed, the 
per cent. 
between no load and fuli load. On another test the main field 
carrent was diminished and the voltage brought up on the auxiliary 
field winding. The rise in voltage on load was not во great as 
before. By fixing tbe current in the two windings at a suitable 


figure, it was found possible to make the machine hold its voltage 


exactly between no load and full load. The generator was then 
loaded on a 100 Kw. rotary converter through transformers. The 
rotary ran well in parallel, loaded and unloaded, at power factors 
varying between unity and 0°7. The synchronising current could 
be reduced to a value too small to read upon the instruments by 
adjusting the field of the rotary. When the rotary was loaded so 
as to produce full load in the generator with unity power factor, a 
rite in voltage of 10 per cent. was obtained between no load and 
foll load. At a power factor of 0°87 the voltage was maintained 
constant at all leads. The drawback to this method of compound- 
ing is that as the power factor decreases the magnetising effect of 
the armature also decreases, but this objection is not so serious as 
might at first be supposed, for in the majority of cases the generator 
is carrying all day the greater part of its non-inductive load. Take 
the case, for instance, of a station supplying principally incan- 
descent lamps. All day the generator has to supply the magnetising 
current to transformerr, and when the load comes on suddenly in 
the evening the power factor increases, so that a generator of the 
type described would have exactly the right kind of regulation. 
Similarly, where a generator is loaded with induction motors run- 
ning light, a load on the motor increases the power facior, and 
again the generator bebaves well. In cases where sudden and 
large draughts of power at low power factor are required, this type 
of generator would not be suitable. 

It may appear at first sight that a generator with a field magnet 
thaped as shown in fig. 4, would not have a good E.M.F. wave 
form. It bas been found that by proper design the wave form at 
fall load can be made to approximate very closely to a sine wave, 
in fact, more closely than the wave form of the old simple type 
generator. 

At no load the wave form will not depart much from the true 
eine wave, but will have a slightly peaked form—the form, in fact, 
which has been found to be most economical with transformers 
working on light loads. | 
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THE AUTOMATIC v. THE MANUAL 
TELEPHONE EXCHANGE. 


By KEMPSTER B. MILLER. 


THERE are two general methods of giving telephone service toa 
community :— 

1 By what is commonly called the Manual“ system, because of 
the fact that the switchboards employed at the central office require 
manual operation. 

2. By the so-called Automatic” system, wherein the central 
office operator is dispensed witb, switches being so arranged that 
they will, without the aid of human hands, perform the neceseary 
act of connecting lines for conversation, and afterwards disconnect- 
ing them at the will of the subscribers. 

The manual system may be assumed to be highly developed, as 
it has been almost universally used since the advent of telephony— 
a period of nearly 30 years. 

While the automatic switchboard has been in the minds of 
inventors since the year 1879, it has only been put into considerable 
uee very recently. Instead, therefore, of its development being 
paramount in the minds of a large number of praotical telephone 
workers, it has been fostered till lately by but few men, some of 
whom were unfamiliar broadly with the details of the telephone 
business. 

A fundamental question affecting the entire problem is this: Is 
it possible to make а machine serve to effect the electrical connec- 
tion of any line, in a large or small group, with any otber line in 
tbe group, for the purpose of tclephonic communication, and after- 
wards to effect a disconnection when required ? There can be, even 
at the present early stage of development, but one answer to thia 
question—tbat it is. The automatic switchboard at Grand Rapide, 
Michigan, recently selected for the author 100 different lines chosen 
at random from among approximately 5,000 lines centring in that 
office. Bome of the subscribers called did not respond, which will 
occur in any system; and some of tbe lines were automatically 
reported busy, which isto bo expected ; but in no single case was 
the wrong line chosen, and in but one case was the disconnection im- 
properly secured. The verdict of a large number of the subscribers 
interviewed in that city is practically unanimous to the effect tbat 
they uniformly secure their connections and disconnections promptly, 
accurately and satisfactorily. 

A prominent telephone engineer recently remarked that no 
machine could ever be made to perform the many and varied func- 
tions that it was necessary to teach telephone operators todo. This 
seems to be & statement that has very little to do with the real 
automatic problem. 

The real functions that the automatic switchboard should be 
required to do automatically are those relating to the ordinary 
routine work of connectiog and disconnecting subscribers’ lines 
under the control of tbe calling subscriber. When some act needing 
intelligence at the central office is required, then let an operator 
supplement the work of the machine. To condemn the automatic 
switch because it will not perform all of the special requirements 
without the aid of human intelligence is unfair. 

The author has Jooked into the subject sufficiently to show that 
no insurmountable obstacies exist that would prevent the successful 


establishment of party line, common battery and measured service , 


working, though a good deal of work will be necessary before they 
can be commercially adopted. From the technical standpoint, 
therefore, the automatic telephone is possible. The question now 
arises, Do the subscribers like it? The evidence all seems to point 
in one direction—they do. At Grand Rapids, Mich., Fall River 
and New Bedford, the service has been maintained for several 
years, and seems to be much liked. 

The question also naturally arises, Is not the automatic switch- 
board and necessary subscribers’ mechanism too complex to be 
maintained in proper working order without undue cost? It is 
perhaps too early to decide this qvestion. There is not enough 
evidence one way or another. Judging from the past, however, the 
tendency of the industrial achievement seems to be to do things 
automatically. 

For an exchange of 5.000 lines served by one office, the cost of 
automatic equipment, including telephones, may be taken at $35.00 
(say, £7) for each individual line. In manually-operated excbanges 
the corresponding cost is not far from $25.00 (say, £5) per line. 
The difference becomes greater—that is, more in favour of manual 
—for smaller offices—and smaller, or less favourable to the manual, 
in larger offices. 

Whether or not the depreciation on automatic apparatus should 
be taken at a higher rate than that on the manual is a question that 
we have not at present sufficient data or information to determine. 
Much of the depreciation in manual telephone apparatus is due, not to 
the fact that the apparatus wears out, but rather to the fact that the 
apparatus is rendered obsolete by new inventions. That the ваше 
will be true in the case of automatic apparatus cannot be doubted, 
but it ia a good point to bear in mind that if telephonic develop- 
ment should point towards automatic apparatus to the exclusion of 
шаппа], and should prove the superiority of automatic, then the 
highest developed and newest manual apparatus will depreciate 
greatly in value by that fact alone. It does not seem unreasonable, 
therefore, to place the rate of depreciation on both manual and 
automatic apparatus at about the same figure. ` 


— et —— — —-—-— 


* Abstract of paper read before Section G.— Electric Com- 
8 Electrical Congress, on September 13th, 


In point of maintenance the advantage must be conceded to the 
manual. Automatic apparatus is especially at а dieadvantage at the 
subscribers’ stations, and it is really at this point that the automatic 
system seems to involve a poor engineering feature, and as at present 
developed for large work, it takes a step backward by re-intro- 
ducing the local battery, though the disadvantage is by по means 
as great as it would have been several years ago, because of the fact 
that modern dry batteries as now made are far superior, all things 
considered, to anything heretofore available. 

Taking the automatic syetem as we have reason to believe it will 
exist in the future with no local batteries, it will still possess, as far 
as we are able to see, а more or less complicated impulse trans- 
mitting device, by means of which the subscriber will be able to 
direct the movement of the switches at the central office. Com- 
plexity not only of mechanism but of function is thus introduced 
at the subscribers’ instrument, and this seems to be an inherent dis- 
advantage to all present schemes of automatic exchange working. 
This, of course, is another factor that must be weighed in consider- 
ing the relative economies of the two proposed methods. 

A point which has not been mentioned in print before, and 
under certain cases seems to be of great importance, is the 
matter of trunking between two or more automatic officcs in 
those cities that demand, by the distribution of their sub- 
scribers, more than one office. There is very little difference in the 
time the trunk is held busy in the two systems, the length of actual 
conversation being assumed to bethe same in each case. The reason 
for this is that, while the automatic gains in this respect in the 
release, it loses something in the making of the connection. 

In the present automatic system, geoup the trunks as you may, 
a subscriber has access to 10 trunks only in order to secure a con- 
nection to any other office. It is true that some other subscriber 
may have access to another 10, or to the same 10, but no one sub- 
scriber can reach more than 10. This seems to be a grave objection 
to the use of automatic systems as at present developed, in those 
communities where several offices must be employed and where 
traffic is such as to demand a large number of trunks between offices. 

There are features of the automatic syatem which may make it 
во popular as to force upon the owners or prospective owners of 
telephone industries a serious consideration of the doctrine of 
expediency. This is by no means the lesst of the important things 
to consider. 


PURE.FEED WATER. 


In Mr. Rockwood's paper on Condensers for Steam Turbines,” read 
before а recent meeting of the American Society of Mechanical 
Engineers, it is stated that very pure feed water is not in 
itself desirable, being only better than very impure water, for it 
pits the tubes and water legs of steel boilers unless some lime is 
added. 

Water is recognised as a very universal solvent, and it may be 
the case that perfectly pure water has corrosive effects; but there 
are good reasons to doubt this, or at least there are sufficient reasons 
to justify the suepicion that other causes thould be thoroughly 
investigated before falliog back finally upon the corrosive action of 
pure water. Absolutely pure water is very difficult to secure. 
Nominally it is a product of surface condensation in steam engineer- 
ing, but actually it is not pure water that leaves the surface oon- 
denser, for it is generally more or less polluted with oil, and the 
freedom from oil which is secured in turbine work is one of the 
many reasons advanced in favour of steam turbines as compared 
with the reciprocating engine, which is still apt to clamour for oil. 
Theoretically, of course, mineral cylinder oile should not cause 
boiler corrosion, but probably some corrosive effect attends on their 
use, for acid plys a part in oil refining and may gradually accumu- 
late in the boiler fed with water from a surface condenser even if 
the oil has been eliminated. Ап acid ой, in fact, would be cleared 
of its acid by the steam with which it is atomised in passing through 
the engine. Mr. James Weir, of Glasgow, has, however, always 
insisted on purifyiug feed water of its gases, and not allowing the 
water to enfer the boiler until it has been raised to the tem- 
perature of at least 212° Е. He has demonstrated considerable 
economy to be possible where steam is taken from the intermediate 
receiver of compound engines, and employed for feed-heating pur- 
poses after some work has been got from it. Raised to 212° F., all 
the gases dissolved in water are driven off, and the escape of such 
gases is provided for in the feed heater, so tbat they may not enter 
the boiler. It would appear tbat pure water is a fairiy powerful 
solvent of gases ; otherwise, how is it to be accounted for that water 
from a surface condenser just reduced from high pressure steam so 
soon appears to carry a volume of air back again to the boilers ? 

May it be assumed that this air-purged water does rapidly take 
up carbon dioxide and oxygen from the atmosphere? Or ia it that 
boiler corrosion has arisen from the small percentage of mske-up 
water? Whatever the cause, it appears certain that the gases which 
are contained in feed water do exercise corrosive effects, and tbat 
it is on this score, apart from other reasons, a positive advantage to 
feed boilers with hot water. It is. a matter of common observation 
among those who have the opportunity of seeing the internal condi- 
tions of steam boilers, that in many cases the only corrosion visible 
is in the region of the feed inlet. Water charged with more or less 
gas carries this gas to the plates in the near vicinity, and numerous 
pittings are formed. Further away no euch pittings occur, for the 
gases are soon driven off and escape with the eteam. 

These gases are considered by many engineers to be more parti- 
cularly active at the moment they are eet free than subsequently; that 
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is to ray, they are suspected to be in that nascent condition which 

is explained by some to be due to their being in an atomic state 

ed to having combined to form the normal or molecular con- 
ition. 

Whatever the actual facte, present knowledge points to the 
desirability of preventing the entry of gases to steam boilers, and 
to the probability that to these gases rather than to pure water that 
corrosion is due. | 

At the same time it is pot undesirable to maintain а faint alkalinity 
within a boiler, and this can be done as well by mears of lime as 
by вода. А small dose of caustic lime is not only likely to ensure 
alkalinity, but it will also aid as an absorbent of carbonic acid gas, 
if any is present in feed water, and will help to produce a thin 
lime carbonate scale. No fear need be enterteined of such scale 
becoming excessive, for it will soon loosen and disappear when the 
lime treatment is temporarily stopped. 

Oil, of course, should be removed from feed water because of its 
danger, though this is rendered far more serious when water con- 
tains carbonate of lime or magnesia. Alone, oil is still very unde- 
sirable, though perbaps less so when entirely of mineral origin. 
Gases can be cleared more easily than oil, and they certainly sbould 
be thoroughly removed, for they depreciate the vacuum obtainable 
below that proper to the condenser temperature. After heating 
to 212° F., therefore, there sbould be provision for trapping out air 
from the feed water, and after the air has thus been trapped out the 
feed should be further heated to the full temperature of the boiler 
before it enters the latter. 

The boiler will then become what its name seems to imply, 
namely, an evaporator only. When called on for this duty alone, 
it will act better and more efficiently than if made to perform feed- 
heating duties as well. 
concensus of opinion seems to be in favour of this view. 


SIMPLE OR COMPOUND ENGINES. 


Тнв acceptance of the compound engine as suitable for all manner 
of electrical work bas probably had its origin in the fact that the com- 
pound engine when engaged on a steady load at or near its rating 
of best economy, is а more economical macbine tban the simple 
engine. But it by no means follows that it must of necessity be a 
better engine to employ under other circumstances. The economy 
of ап engine depends upon its first cost, the ratio of the internal 
surfaces to the weight of steam used in unit time, and tbe amount of 
expansion. There is for each type of engine a certain ratio of 
expansion that, combined with the capital charges, can be shown to 
give the most economical results. In cases wbere tbe engine works 
for but a few hours per day, the capital charges tend to assume a more 
serious proportion of the whole coste. Where the hours are long, 
the capital charges will be spread over a longer period. These con- 
siderations point to the economy of tbe compound engine on electric 
tramway work with days of 16, 18, or even 20 hours' duration, and 
to the use of less elaborate engines for loads of short duration. 

Atthe same time, in tramway work the load though of long daily 
duration is of a very fluctuating order, and the ratio of the mean load 
to the maximum ів low, varying from about 16 per cent. upwards, 
and only passing 60 per cent. in quite extensive systems. Ifa 
compound engine is employed for this work, it is obvious that it 
must be of such dimensions that with the latest possible cut-off in 
the first cylinder the engine shall be capable of dealing with the 
maximum load. Such an engine is therefore very much ucder- 
losded on the mean load and enormously too big for tre minimum 
lead periods. Considering these facts, together with first cost or 
capital cherges, and the wastefulness of underlc&ded engines 
generally, there is good reason to suppose that it may be worth 
while to inquire into the merits of simple engines for such duty, 
especially when superheated steam is available. 

Some such investigation in non-condensing engines has been 
presented in a paper before the American Society of Mecbanical 
Engineers at their December meeting by Mr. B. Н. Bunnell, who 
reccgniees the wide gap between ideal performances of engines on 
steady load and the very poor results in practice in the case of the 
power plant of the tall cffice building, tbe operation of whicb, with 
numerous elevators, is not altogether dissimilar from a tramway 
service. Especially when non-condensing, the number of expsr- 
sions of the steam is limited to a figure not unsuitable for the simple 
four-valve type of engine, for expansion cannot economically be 
carried to such а point as to produce a loop of negative effect in the 
toe of the iadicator diagram. 

To compound such an engine is to make such looping almost 
inevitable under the conditions of practice. Actual practice often 
shows, says the author, that worse results accompany compound 
than simple engines in large office buildings. The only advantage 
of the compound engine appears to be the division of the tempera- 
ture range between two cylinders. 

An investigation of a number of cases appears to show that costa 
are divisible as to 4 for labour; 10 to i for interest and, deprecia- 
tion, and 7, for coal. 

The minimum load has been observed to be as low as ;'-th of the 
maximum, but from ith to th is more usual. Obviously the 
engines ought to be designed to be most economical at some point 
below their maximum loading, which is really required for an hour 
or two in the afternoon of the winter months only. Diagrams and 
tables are given, and engineers are urged to make a study of loads 
before designing plant. 


Some engineers deny thie, but the general . 


The conclusion is that the single-cylinder four-valve engine bae а 
far greater range of capacity, with reasonable economy, than the 
non-condensing compound engine, and is to be much preferred for 
the power plants of large buildinge. 


BRIGHTON MUNICIPAL TECHNICAL 
SCHOOL. 


On December 21st Bir William White, K.C.B., late Chief Con- 
structor tothe Royal Navy, visited Brighton to perform the opening 
ceremony of а new wing to the engineering department of the 
technical school. The opportunity was taken of combining the 
opening ceremony with the annual distribution of prises, which 
usually takes place in February. 

Sir W. White, accompanied by the mayor, Alderman Blaker, the priu- 
cipal of the school, Dr. Draper, and a numerous company of ladies and 
gentlemen, first made a tour of the new buildings. Leaving the 
engineering laboratory, they entered the new engineering workshop. 
At the further end of this room, Sir William turned on the eteam 
to a new 30-B.P. steam engine, by Messrs, Marshall & Oo., Gaius- 
borougb. _ 

Passing next to a 20-Kw. steam turto-generator, of the De Laval 
type, by Messrs. Greenwood & Batley, of Leede, he also set this in 
motion for tbe first time. The company next inepected several gas 
engines and machine tools, which had been removed from other 
parts of the school, and then went downstairs to the boiler house. 
Installed here is a new Babcock & Wilcox boiler, capable of evapo- 
rating 1,300 Ib. of steam per hour, at а pressure of 160 lb. рег 
square inch. 

After visiting the dynamo room the company adjourned to the 
drawing hall. In the course of an excellent address, Sir William 
White stated that the average man never realised to what an extent 
he owed the comfort of his existence to engineering. He had recently 
visited New York, which would have been uninhabitable but for the 
work of the engineer, and he took it ав а very favourable sign that 
excellently equipped institutions like this were now springing up 
all over the country, the combined effect of which would be very 
much to the benefit of the country generally. What was wanted 
now was more co-operation of the large employers of labour with 
the various education authorities; he was glad to see that the 
L.B. & S.C. Railway Co. were not bebind iu this, and that they 
offered several prizes every year for their employés attending the 
school, but they might do more than they did, and he went on to 
cite tbe encouragement given by tbe L. & S. W. Railway Co. to 
tbeir employés attending the Battersea Polytechnic as an example 
of wbat migbt be done. Every encoursgement, he was glad to see, 
was given to all classes of students, and be considered many of the 
courses as laid down were admirable. It was no use trying to take 
up the bigher branches of а subject until а good foundation had 
been laid, but that foundation sbould be laid elsewhere. The 
school curriculum was laid on а very broad basis, and did not 
include technical subjects only, but also commercial and domestic 
classes. l ' 

Sir William White, in tbe evening, distributed the prises to the 
successful students, and a conversazione followed, for which the 
whole building was thrown open to the students and their friends. 

The present building has been opened for seven yearr, and was 
built at a cost of £59,000, this being the first extension. The 
number of students in that time bas risen from 700 to 1,046, and 
the average attendance from 960 to 1,726. The new buildings con- 
sist of one large workshop 75 ft. long x 45 ft., containing working 
benches for 14 students, and is well equipped with modern machine 
tools driven by а 12-H Р. gas engine by Messrs. Tangye. There аге 
several screw-cuttirg lathes, the largest being а 10 in. by Messers. 
Archdale, of Birmingham, tos ether with othere, including a capstan 
lathe by Messrs. Herbert, of Coventry, planing, slotting, drilling 
and other machines, which togetber form a well-equipped shop. At 
one end is the new Marehall 30-н р. horizontal compound steam 
engine; this engine can also, be run as a simple engine, using eitber 
the high or low pressure cylinder as desired, and both cylinders 
are во arranged that the amount of water contumed can be easily 
measured. 

The engine is fitted with & surface condenser, the arrangements 
allowiog tbe exbaust steam to be sent either tothe condenser or direct 
to the chimney as desired. The air pump is worked from thetail-rod 
of the low- pressure cylinder, and can be uncoupled in a few minutes 
when it is desired to run non-condensing. Both cylinders are pro- 
vided with expansion valves, the one on the high-pressure cylinder 
being worked by a governor of the Wilson-Hartnell form. То 
facilitate the study of both types of governor, the engine is also 
provided with а throttling governor. The power developed by the 
engine is absorbed by two rope brakes placed on the fly-wheels, the 
heat generated being carried off by water circulating in the rims. 
Close to the steam-engine is a 20-Rw. De Laval turbine, direct- 
coupled to two generators, which supply light and power to tbe 
building; the working pressur» ів 150 lb. per sq. in., and the 
macbine runs at about 22,000 r.p.m. The armatures of the gene. 
rators are on parallel ebafte, and are geared down to 2,200 r. p. m.; they 
can be plsced either in parallel or series, giving 80 amperes at 
230 volts, or 40 amperes at 460 volte. The surface condenser on the 
steam engine can be used when testing the turbine. To control the 
turbine, a highly-sensitive governor operating the main stop-valve 
has been fitted, and by means of this the speed variation from ро 


Te — — — —— —— ——— ͤ—ũT. m — ier ы ыны майн, " — — Se —— — MÀ — PEE mln 


— 


- 


Vol. 55, No. 1,414, Овсимвив 30, 1904.] THE ELECTRICAL REVIEW. 


1085 


load to full load is kept within the limits necessary for maintaining 
constant voltage at the generator terminale. The dynamos are of 
the shunt-wound type, with a common yoke. The new Babcock and 
Wilcox boiler is capable of generating 1,300 Ib. of steam per hour at 
160 lb. per sq. in., the tubes being 4 in. diameter, and 12 ft. long. 
Tbe new plant in the dynamo room consists of the following :— 
One 22-н.р. motor, by the Lancashire Dynamo & Motor Оо., running 
at 730 r.p.m. on 230 volts; one 15-н.р. motor, by Messrs. Royce, 
running at 850 r.p.m. on 460 volts; one Fynn rotary converter, by 
Easton & Anderson, having an output of 5 xw., and fitted with six 
slip rings, thus giving one, two, or three-phase currents. 

Two dynamos by the Lancashire Dynamo & Motor Co., each of a 
maximum output of 6:5 Kw. at 230 volts are direct coupled on а 
common bedplate, and fitted with a water-cooled brake. They are 
also equipped for testing by the Hopkinson method. 

The remaining machines include one dynamo, by ће Е.О. Oo., 
4 xw. at 50 volts, with shunt and compound windings; оре 2. Kw. 
balancer set by the Westinghouse Co. for a three-wire 55-volt 
supply; one rotating-field alternator, by Crompton Co., of a maximum 
output of 5 xw., capable of generating one, two or three-phase 
current; and one single-phase induction motor, by Crompton Co., 
giving 3 Н.Р. at 230 volte. 

The neceseary switchgear has been supplied by Messrs, Suter and 
Oo., Ferranti & Oo., and the B.T.H. Co., aud the instruments by 
Messrs. Nalder Bros. & Thompson. 

In the mechanical engineering laboratory a new 50-ton testing 
machine of the horizontal type has been installed by Messre. Green- 
wood & Batley, of Leeds, for testing either tension, compression, or 
bending, tbe load being applied by means of an hydraulic ram. 

For small work a 2-ton wire testing machine has been supplied 
by Мезете. Bailey, of Manchester, together with a cement tester, by 
Mesers. Adie, of London, and many other machines of less import- 


ance. 

In the electrical laboratory there are all the necessary instra- 
ments and apparatus for testing capacity, resistance, E.M.F., flux 
density, self and mutual induction, magnetising force, &c. The 
laboratory is supplied with current by means of overhead con- 
ductors, from a multiple bus-bar distributing board connected with 
the various cells of a battery. 

In conclusion, we have to thank Dr. Draper, the Priucipal, and his 
assistante, for the facilities granted in compiling this account, 


ELECTRICAL DEVELOPMENT IN CANADA. 


To what extent are the electrical manufacturers of the 
United Kingdom catering for and securing the electrical 
trade of that most promising of all British Colonies, Canada ? 
And what prospect is there of this country doing more in 
this direction as the years roll on and Canada develops her 
almost limitless resources ? 

We believe these two questions to be of serious import, 
and are inclined to the belief that their real seriousness has 
never been properly appreciated, for had they received 
all the attention that they deserve, our electrical con- 
nection with Canada would be closer than it actually is. 
Not that Canada bas yet reached a very advanced stage of 
electrical development, but a commencement on fairly ex- 
tensive lines has been made, and it behoves the British 
manufacturer to Ah attention to the field that is opening 
before progress there gets any further. 

It is sometimes possible to form an idea as to 
the position of the British manufacturer in the 
struggle for Colonial aud foreign trade by a study of 
the technical publications appearing in the countries con- 
cerned, and particularly of their advertisement pages. If we 
apply this rough sort of test to Canada, where there are only 


one or two publications having direct connection with elec- . 


trical matters because of (1) the limited development, and 
(2) the attention which the United States electrical journals 
devote to Canadian affairs, we find that the interest taken by 
our home manufacturers is indeed limited ; of local agencies 
there are a few recorded, but of direct representation and of 
branch houses exclusively devoted to the fartherance of the 
interests of one particular firm, we cannot say that there are 
even a few examples, for there are none, if our examination 
is ап accurate one. As we have eaid, it is based проп the 
advertisement pages of Canadian contemporaries, and we 
suppose that where во extensive a territory bas to be covered, 
advertising is one of the most likely means of bringing buyer 


and seller—who may be very far apart—into touch with one 


another. 


attention to the market ? 


It is difficult at this distance and without specialised 
knowledge to fully understand the exact reasons for what 
appears to be inattention to the Canadian market. It may 


be that with an incomplete view of the situation and the 


prevailing conditions our manufacturers fear that the possible 
keenness of competition with the United States would make 
the game hardly worth thecandle. Or it may be held that the 
time is not yet sufficiently ripe for much thought or expense 
to be devoted to the market. But is it not true that the 
development, up to the present time, has been profitable in 
orders to the manufacturers of the States? Is it not 
equally true that the latter continue to give unremitting 
These facts should answer the 
suggestion of unprepared soil, for if Americans think it 
worth while to cultivate the trade in Canada in spite of the 


tariff walls which exist between the two countries, it ought. 


not to be an impossible task for us. We do not forget that 
the British Westinghouse Co., though claiming freedom to 
trade in all other parts of the British Empire, excepted Canada 
from its agreement with the American Co. five years ago, on 
the ground that ita needs could be more economically supplied 
from the Pittsburg works. But that was when the tariff 
conditions were more favourable for Americans than they 
are now. There is the cost of rail carriage from Pitts- 
burg to set against the freights by boat plus rail charges 
from this country. Moreover, whatever the peculiar difficulties 
may be, we mast not overlook the fact that at least two 
leading electrical manufacturing firms in the United 
Kingdom have booked valuable contracts in Cavada during 
the last two years, and we have heard it said that, for 
certain classes of material, the British home manufacturer 
is well able, if he choose to face the position resolutely, to 
meet American competition on Canadian, and even on 
American soil, though tariffa be high. 

The attitude of the American electrical suppliers at the 
present moment is deserving of careful study by every 
reader of the ELECTRICAL REVIEW who hopes for an exten- 
sion of British electrical business in Canada. The New York 
representative of the Times shows, under date December 2nd, 
that many American manufacturers at the present time are 
engaged in seriously considering the advisability of erecting 


branch factories in Canada in order to retain their business 


relations with that country. 


Tbe claim seems to be generally made that under the “ Retalia- 
tion Act" the duties on American manufactured goods will be so 
high that they will be practically probibitive. In order to retain 
their trade with the Dominion, therefore, many American concerns 
will probably invest a portion of their capital in Canada and build 
branch factories. This will give them the additional advantage of 
being able to export the goods manufactured there to England and 
reap avy benefit there may be given to Canadian-made goods im- 
ported into England. The United States Steel Corporation has 
had a staff of experts in Canada reporting on this possibility, and 
this is only one of the many manufacturers who are doing the same 
thing. They would be run, as far as possible, as Canadian institu- 
tions, and would be incorporated under the laws of the Dominion, 
but the capital behínd them would be American. Several of these 
wiU probably be started when the Canadian Niagara Power Co.'s 

lant at Niagara Falls is in a position to supply power in its 
district, which will probably be in April next. The movement is 
likely to be an important one, and may indicate the transference of 
a large proportion of the export business of the North American 
Continent across the border. 


Is it not possible that this sort of thing, if it touches 
electrical manufacturing, may, if carried far, while aiding 
in the excellent work of general Canadian development, 
to a large extent shut out from the market electrical 
firms in this country who, es years go by, will depend 
more and more upon their relations with foreign countries? 
And if this be &o, what should be the attitude taken up 
by the British manufacturer to secure for himeelf a fair 
share of whatever there is to be made? The establish- 
ment of large American electrical manufactories on the 
Canadian side of the Falls should enable manufacture to be 
undertaken more cheaply than it could be done from this 
country if the oost of freights, &c., be added. Is it outside 
the range of reasonable possibility that some of the leading 
firms in this country who have had wide experience ip, and 
have established а good reputation for, British electrical 


№ 


Pd 


machinery, and consequently find it easier to command. 


capital than others do, should seriously consider whether 
there may not be Anglo-Canadian manufactories established 
and businesses built up there ? 
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If in Canada, Australia and so on, it is found possible to 


establish manufactories on an economical and profit-earning 


basis, much of the work that we are looking for in the 
future will not reach these shores at all. American and 
other rivals will not fail to grasp these features of the 
situation, we may be pretty sure of that, for their trade 
activities in the lands which claim relation to the Mother 
Country, have Jong had a very marked effect upon the 
course of business. 

While we are referring to this matter, it may be useful to 
remind those concerned, of the complaint which appeared in 
our columns early in the present year from ** A Canadian " 
daring bis stay in this country. He said that the cry of 
bad trade was not surprising if British manufacturers failed 
to take the necessary pains to meet the requirements of 
customers, and adopted the attitude of Take what we've 
got, because we don't make what you ask for!" The 
charge was strongly refuted by а number of representatives 
of the line of industry affected, and our correspondent may 
have been to some extent mistaken. Nevertheless, Ше 
warning is a necessary one, for British manufacturers did 
get for themselves such a reputation a few years ago in 
many foreign markets, and it ie for them to eee to it, 
by keeping up to date and in constant touch with the inarket 
and its requirements, that any disrepute of the kind men- 
tioned is falsified by their actions now. 

It may be of some value if we give а few particulars ав to 
the electrical development of Canada as far as it has gone, 
and in this connection we are indebted to an article on 
* Electrical Progress in Canada," which appeared in a 
recent issue of Cassiers Mayazine from the pen of Mr. 
George Johnson, statistician of the Dominion of Canada. 
The figures as to telegraphs are :— 86,780 miles of line, 
96,728 miles of wire, 3,004 offices, and just under 5} 
millions of messages per annum for 1903, or about one 
message per head of population, but these returns are not 
complete becauee the Canadian system and business of the 
Western Union Telegraph Co. are included with that 
company’s United States figures. 

Telephonic communication is in use to the following 
extent :—There is one telephone instrument to every 65 per- 
sons on the average. There are 56 companies operating, and 
81,500 instruments connected, and the messages for 1903 
numbered about 254 millions. Mr. Johnson remarks that 
Canada appears to be making great strides forward in the use 
of the telephone. and British Columbia has come within 
measurable distance of Stockholm, where there is said to be 
one telephone to every eight persons. Some interesting illus- 
trations are given by the author to show how useful the tele- 
phone is becoming in the fruit-growing valley of Nova Scotia, 
where fruit-dealers are notified by telephone that a vessel 
due to leave a few days later has so much space left for a 
cargo of apples. The dealers, by conference with sub- 
agents, followed by prompt action, are able to meet the case 
and get their consignments through speedily without sub- 
jecting the stock to adverse weather conditions while waiting 
at wharf, 

In the matter of clectric railway traction, there are 46 
systems included in Mr. Johnson’s returns, an increase of 
two for the year. There are 454°75 miles of single track, 
and 192°54 miles of double, employing 2,053 motor-cars 
and 298 trailers, with 109 snow-sweepers and ploughs. 
About 168 millions of passengers were carried, and 40 
million car-miles were run. "The paid-up capital of. these 
undertakings is about £6,000,000, and the bonded debts 
£3,500,000. The gross expenses for the year were 
£1,000,000, and the gross earnings about £1,555,000. The 
population of the Dominion was carried about 31 times. It 
is pointed out that these railways are doing well, and give 
promise of doing better; the electric lines, which, of course, 
include what we should call tramways, carry about eight 
times a8 many passengers as the steam railways. The first 
electric line in Canada was that of Ottawa, opened in 1891. 

Turning. now to electric light, heat and power development, 
we find thut there are 316 establishments with 1,786 employés, 
tbe capital invested being about 44.000, 000, and the wages 
bill E180, 000. The Province of Ontario has witnessed the 
greatest development in this direction, for it has 199 under- 
takings,'a8 wgainet only 48 in 1891. Of these plants, about 
100'use coal or wood, about 60 water-power, and 35 steam and 


water. The 816 plante represent 324 different places 
lighted electrically, and these in 1903 had 14,780 arc and 
1,212,861 incandescent lamps. It appears tbat there are 


34 municipalities in Ontario supplying themselves with 


electric light and power. 

In respect of the manufacture of electrical appliances and 
supplies, considerable progress i8 said to have been made 
during recent years. Establishments employing five bands 
and over numbered 25 in 1901, employing 1,922 bande, 
and representing a capital of about £1,050,000, with an 
annual wages bill of £170,000. There is also a consider- 
able number of smaller establishments. 

In imports, too, there has been great progress ; but, of 
about £500,000 worth of electrical material imported during 
the year ended June 30th, 1904, all save about £15,000 worth 
came from the United States! These U.S. exports included 
electric light carbons, motors, generators, batteries, telegraph 
and telephone instruments, electrical apparatus &c. Mr. 
Johnson says that the outlook for Canada is one that 
shows the country going forward by leaps and bounds in ite 
applications of electricity,” and he gives the electrical 
engineer a bit of advice by saying that in this profession, 
more than in any other, **a man has to be wide-awake all 
the time, or he will be left behind, even while he is positive 
he is well to the front." 

. We believe that anything that our readers may be able to 
say regarding this subject of our electrical trade with 
Canada, and the outlook therefor, will be of considerable 
ioterest just now, so that if anyone has any information to 
impart, which may help toward greater development, and 
assist British manufacturers and traders in their considera- 
tion of the matter, we shall be glad to hear from him. 


Since the above remarks were written, an interesting 
letter directly bearing on the subject has appeared in the 
Times Commercial Supplement under date Winnipeg, 
November 29th, from Mr. A. Н. Berry, who is now travel- 
ling, for the second time, in the Continent of North America, 
having visited every large business centre in Canada and the 
United States. He says :— 


Although Canada is very sparsely populated, her natural resources 
are exceedingly great. One may travel on the railroads for days 
and months and see nothing but farm, lumber, and mining lands, 
and the persons engaged thereon are very heavy consumers of manu- 
factured goods, as are all other persons engaged in other businesses 
having their foundation on this natural wealth. Oanada, although 
showing a decided preference for the mother country, purchases 
most of her goods from American manufacturers, and the fault of 
this lies entirely with the English manufacturer& The conditions 
here call for goods somewhat different to those manufactured for 
home demand in England and other countries, and the American 
manufacturer is sensible enough to realise thie and cater accord- 
ingly, while the English manufacturers attempt to compel their 
customers to accept something they do not want, forgetting that the 
one paying for the article is certainly entitled to demand something 
in accordance with his requirements. Another reason why the 
English manufacturer is at a disadvantage is the length of time that 
elapses before a Canadian buyer can have his orders supplied by an 
English firm. If the English manufacturers would first study the 
special needs of this country, and, secondly, store goods to meet the 
same in bonded warehouses in convenient centres of Canada, and 
have their representatives on the spot to meet promptly their cue 
tomer.’ orders, the American manufacturers would soon lose the 
hold they have gained on the Canadian market. 

Surely this is sound common sense, and need not entail much 
expense in being put into operation. Let a company of English 
merchants engage warehouses in the east and western cities, and 
store them with goods specially designed for Canadian trade; let 
them send out their travellers, and they cannot fail to capture the 
Canadian trade. The duties would not become payable until the 
goods were removed from bond. Therefore all the expense that 
need be incurred would be the rent of the warehouses and the 
initial expenses of the campaign. 

Railroad travelling in Western Canada is, on account of the rough 
cbaracter of the country traversed, very slow. Therefore, under the 
present order of things, & Western merchant ordering from an 
English house, has to wait sometimes six weeks to two months before 
bis orders are filled. Is there any wonder, then, that the Americau 
merchant, who has warehouses stocked with goods in convenient 
centres, and who will also supply the class of goods demanded, gets 
the preference ? 

I вау to English manufacturers: “ You pay less for labour than 
your American rivals. Wake up! wake up! and send out men to 
etudy the needs of this rapidly growing population. Have 
Canadian goods and your representatives always on the spot to 
meet your customers, and your American rivals are beaten ; otber- 
wise the American will capture for ever tbe whole of the trade, 
which, in another quarter of a century, will be beyond your 
е dreams; and then you may sleep for ever, for it will be 
too late. 
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THE UNCERTAINTY OF FUSES 


[COMMUNICATED. | 


Fusks, as commonly constructed, have a somewhat un- 
enviable reputation for uncertainty in action. This may 
arise from several causes, amongst which might be men- 
tioned loose terminals, due either to carelessness, ог to “ back- 
lash,” caused by alternate heating and cooling of the ter- 
minals ; started by changes in the surrounding air, and 
accentuated, when current is passed through them, or by 
Vibration. After a time, such a fuse would melt, owing to 
excessive heating, at one or other terminal, although it might 
be carrying a current below the normal at the time. 
Again, if the fuse wire has been adjusted from a table of 
fusing currents for long wires, it will generally carry about a 
third more current before it © blows.” For general purposes, 
when the length and the diameter are variables, the formula— 


where ö is a constant, may be applied (vide Herzog and 
Feldmann, Electrische Leitungsnetze). 

Stranded fuses are frequently disappointing, since their 
current-carrying capacity is not proportional to the number 
of strands, but to some lower power. 

If we assume that the fusing. current of a wire when con- 
sisting of a number of stranded conductors is equal to that 
of a solid condactor having an equal cross-sectional area of 
metal, then, assuming Kempe’s law, c = adi, we obtain— 

C=C, ni, 
с, being the fusing current for one strand. 

For ordinary purposes, such as house fuses, &c., this will 
be sufficiently near the truth. The difference, of course, 
increases with the number of strands, the cooling effect of 
the air spaces, &c., being then more marked. 

The following table shows the result of an experiment on 
this matter :— 


Current Calculated current Number of 


c, n1. btrands. 
6:7 is — 1 
12:5 сах 127 2 
154 T 153 3 
201 ain 18:9 4 
24 Ve» 22:4 5 
29 T 257 6 


In cases where the wires are not stranded, but laid approxi- 
mately parallel, the cooling surface will be greater, and the 
current-carrying capacity slightly increased. If tbe fuse is 
spread in the centre, then, of course, its current carrying 
capacity will be higher still, but will not be proportional to 
the number of strands, since it must be remembered that a 
fuse breaks at the top end, if vertically arranged, and here 
the wires are necessarily close together. 


With regard to the time of fusion, experiments seem to . 


show that this follows some such empirical law as 
Сі= а + 01, 


where с, “, аге current and time respectively, and a апа 5 
are constants. The following figures show this :— 


Current in amperes. Time in seconds. 


84 2:8 
10:7 А 75 
12:25 45 
13:4 3:2 
166 2˙1 


Necessarily the time of fusing will depend on the sur- 
roundings of the fuse, and whether or not it is mechanically 
supported. Before the fuse can possibly melt, the compara- 
tive cold of the terminals, surrounding air, oil or chalk will 
require to be neutralised. One would, therefore, expect that 
surrounding a fuse by a substance which has a sensible heat 
diffusivity would tend merely to make the fuse action more 
sluggish. See table below :— 


Current in Time in R 
\ amperes, seconds. emarks. 
20 6 All wires borizontal, and 
6 om. between terminals. 
25 10 One support at middle. 
25 25 Two supports near ende, 
31 160 Sapported along length. 


Recently E. Oelschlager, experimenting with an oscillo- 
graph (vide Electrolechnische Zeitschrift), found that the 
energy necessary to fuse a given wire was practically indepen- 
dent of the current. "This seems obvious from the foregoing, 
since the bulk of the heat will vanish in the terminals and 
surroundings of the fuse. If the length of the fuse varied 
within certain limita, it is possible that the energy would not 
vary, Since the change in the mass of the wire would pro- 
bably be insensible, compared with that of its surroundings. 

Calculations based on the epecific heat, resistance, &c., of 
the wire at а given fusing temperature are necessarily very 
rough approximations, because very little is known of the 
constitution of the wire at a high temperature, and, again, 
because the temperature itself is a very doubtful quantity. 
It is perfectly easy, by adjusting а lead fuse of suitable 
length and diameter, to pass а comparatively large current 
through it, keeping it glowing brightly for a long time. In 
this case, the wire is far above its melting temperature, which 
can be demonstrated by melting a fine wire of, say, copper, 
in contact with it. Further, the distribution of temperature 
along the wire is by no means constant; hence the use of 
lead-tin alloys, &c., to prevent “a rise of temperature to a 
dangerous extent" in the fuse wire, seems a little ridiculous, 
since, in the case of a dead short," this material will be at 
a white heat. 

When the fuse wire does ** blow " a very complex state of 
matters ig set up, which perbaps at present is hardly com- 
pletely understood. Fuses, as а rule, are “ designed," if we 
can use that expression at all.in this case, not so much to 
prevent an excessive current passing through them, as to 
prevent the formation of an arc. : 

Now, the pressure necessary to keep an arc burning is 
rather complex, the expression of Frölich being 


v=a+ bl, 


^ where v is the voltage of the arc, а and b are constants, 


and / the length of the arc. 

Later, Mrs. Ayrton has shown that both a and b depend 
on the current passing through the carbons of the arc, 
the expression being— 


B д 
ТЕСУ? 


where а, fj, y, 8 are constants. With a hissing carbon arc 


the pressure is found to be independent of the current. With 
metallic terminals, а and b in Frólich's formula depend on 
the temperature of volatilisation of the material (vide J. J. 
Thomson’s “ Conduction of Electricity through Gases). 
Aron has also shown that a pressure of 2,000 volts alter- 
natiog at ordinary periodicities is necefsary to maintain a 
metal arc, and Duddell (Proceedings of Institution of Elec- 
trical Engineers) has shown that a direct carrent metal arc 
is very quickly extinguished, a break lasting 2 second 


seemingly being sufficient with metal electrodes. However, 


this last point depends on the amount of metal vapour, and 
consequently on the current passing. The value of a for 
terminals of different metals, varies from 10 to 28 volta. 


One would expect to find these researches having some 


effect on the design of fuses, but this does not appear to be the: 
case. The current that passes threugh a fuse on short cir- 
cuit does not seem to receive very much attention ; the length 
of fuse generally beara some occult relation to the voltage of 
supply, and, whether direct or alternating, does not appear to 
make very much difference, except, perhaps, that the latter 
requires more stringent design. The German regulations again 
specify a length (for a given voltage) varying in some way with 
the current. Since, however, on short circuit the fuse wire is 
carrying an excessive current, any relation between length 
and noi mal fusing current is surely out of the ques- 
tion. 

If forming an arc on short circuit depends on the quantity 


of metal va] ourised, then, surely, it is the short circuit cur- 


rent which should be taken into consideration, and not the 
“ normal fusing current," whatever that means. The fact 
is, that, like prime numbers, the number of fusing cur- 
rents for a wire is infinite,” and depends on time, &c., 
referred to above. | а 

Meanwhile, a satisfactory fase eludes engineers like the 
“snark,” and since they have evidently tried all they 
know and done all they don't in their endeavours to pro- 


* 
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duce a scientific fuse, it will probably be nece:sary for some 
* pure," or, perhaps, we should now say “ raw”. scientist," 
to come along and set them on the right lines. 

It seems to the writer that the “environment” of the fuse 
wire should receive a little more attention, since it apparently 
cannot escape from the Darwinian Evolution Theory,“ 
and, &o long as fusea are placed in iron boxes promiscuously, 
they will be sluggish in their action. 

Farther, is it not rather too much to expect a fuse to 
volatilise with a given current in a given time, and also to 
extinguish an arc? This attempt to make a fuse satisfy a 
dual condition is apparently where all the trouble comes in. 

Possibly the solution of the difficulty will be found in 
the proper understanding of a hissing metal, arc; in any 
case it is to be hoped that the present occult regulations for 
“ lengths of fuses, arrived at somehow,” will shortly be 
displaced by something more scientific. Meanwhile, the 
strip notched in the centre, of all places, and squashed at the 
ends between two large terminals to conduct away heat 
readily, and stamped with the mystic stamp 200 ampercs ” 
for its“ normal fusing current," will continue to uphold its 
reputation for generally unsatisfactory conduct. Is this to 
be regarded with wonder under such circumstances ? 


NEW PATENTS APPLIED FOR, 


Oompiled N for this Journal by W. P. Тномрвом & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


97,018. An electric automatic stopping device, applicable to knitting and 
other textile fabric machines.” I. Н. Parsons апа Н. R. WADDINGTON. 
December 12th. 


21.008. “Improvements in flexib'e continuous covering for plough-way of 


electric conduit system and spparatus on cars for manipulating the said 
covering." T. T. DEWHInST and B. Biacs. December 12th. 

21,038. In. prove ments in electre-megnetic releasing mechanism for electric 
switches and cut outs." C. M. Dokan, R. А. Emiru and Н. G. Bacos. 
December 12:h. | 

27,060. "Improvements in controlling devices for electric motore.“ В. C. 
KN VON. Deecmber 121. 

27,082. ‘* Improvements in or connected with electrical counting apparatus. 
more especially applicable for ове in connection with ships’ logs.“ DOLLOND AND 
Co. and T. Склм говь. Lecember )2th. | 

27,083. “Improvements in the control of electric motors and in apparatus 
therefor." Tur BRITISH Тномкох. Носѕтом Co, тр. (The General Electric 
Co., United States.) December 12th. 

27,095. “Improvements in electric telephony." C. A. RaNnpaLL. December 
lath. (Complete.) 

27,096. ' An improvement in electrical signalling apparatus, particularly 
applicable in fire alarms." C. D. Авҥкт. (Siemens & Halske Act.-Ges.) 
December 12th. (Com|lete.) 

27.100. ‘‘Improvements in and relating to electric motor apparatus.“ 
Maver & CovLsow, LtD., and Н. A. Млток. December 12th. 

27,114. Improvements in and relatii g to operating gear for moving the 
points on electric and other tramways.” А. C. VII N. December 12th. 
(Complete.) 

27.115. Improvements in reverse current circuit-breakers and indicators 
for alternating currents." L.ANDbkEWs, December 13th. 

27.135. Improvements in bangers or ears for overhead electric trolley 
wires." H. HAP, J. Bakery, T. BRIERLEY, R. BILLINGTON, A. RICHARDSON, 
J. Haypock, and T. S. Јохьв. December 13th. 

27.168. An improvement in the method of autcmatioally regulating the 
voltage in electric light and power circuits with varying loads.“ M. J. Е. 
TinLNEY. December 18th. : 

27,185. "Improvements relating to electric conductors." Е. W. fono. 
December 18th. (Complete.) 

27,199. Improved metbod of accelerating the excitation of electrical 
machines." SIEMENS Bros. & Co., Ltp. (Siemens Schuckertwerke G.m.b.H., 
Germany.) December 13th. (Complete.) 

77,201. “Improvements in connection with electrostatic wattmeters and 
watt-hour-meters.“ Е. WiLsow. December 18th. 

97,209. An improved system of electrical distribution for railways, and 
method of operating same" J. H. HALLBERG. December 18th. (Complete.) 

27,211. “ Improvements in protection of elec'ric distribution systems.“ 


TRR British THoxsos-HovsToN Co., LID. (The General Electric Co., United 


States.) Deccmber 18th. 

. 27,217. “Improvements in and relating to telegraphic transmitters and 
receivers.” J.EssER. (Date applied for under Patents Act, 1901, May 2nd, 
1904, being date of application in Germany.) December 14th. (Complete.) 

27,246. "Improvements in electrical measuring instruments.“ SIEMENS 
Bros. & Co., Ltd., and E. A. HoL MES. Deceinber lth. (Complete.) 

27,260. ** Improvements in apparatus for electrode deposition." A.J. BET- 

‘TERIDGE. December 14th. : 

27,297. Improvements in and relating to mesns for lighting апа extin- 
guishing gas lamps by electricity." G. G. Нової. December lith. (Complete.) 

97,310. ''Improvements co: nected with electric glow lan ps." C. E. ABELL. 
December 15th. 

97,317. Improved means of reflection in connection with electric and other 
lights." T. D. Jackson. December 15th. 

27,948. "Improvements in electrical switches." G. Eason. December 15th. 
(Complete) 

27,354. ‘* Improvements in electric controlling apparatus“ Oris ELEVATOR 
Co., Ltp. (Otis Elevator Co., United States.) December 15th, 

27,399. ** Improvements in electricity meters." W. HAMILTON. and FERRANTI, 
Lir. December 15th. 

97,400. ‘* Improvements in systems of electric motor control." THE Bririsn 
Tnowusos-Hovsrow Co., LTD. (The General E'ectrio Co., United Statea) 
December 15th. 

27,401. * Improvements in electric motor control systems.” THE BRITISH 
Тномѕом-Ногхтон Co., Lrp. (The General Electric Co., United States.) 
December 15th. 


27,402. “Improvements in maximum demand eleetric indicators.” Ти 
BaitisH Тномвом-Носзтои Co., Lrp. (The General Electric Co., United 
States.) December 15th. 

97,408. “Improvements in maximum-current indicatiog devices.” Tur 
British Тномвох-Носвтох Co., Ltp, (The General Eleotrio Co., United 
States.) Deoember 15th. 

N, 421. Device for magnetising iron by means of an alternate current and 
improvements in dynamc-electric machines." M. Wa LEA. December 16th. 

27,484. ‘* Improvements in the construction of single and Ios wer electric 


switches.” CLEMENT BROWN, Е. OLAI and Brown & Bartow, LTD, 


16th. 

27,487. "Improvements in, and relating to, aro lamps." G. M. Zank, W. 
Worr aod A. REER. December 16th. 

27.448. "Improvements in electric arc lamps, and oarbons for same," А. 
Есквтікх and A. E. AXGoLD. December 16th. 

27.444. Improvements in electric switehes.“ A. Ecxsrzin and А, J. D. 
Krauss. Decemter 16&һ. 

27,49. Method and apparatus for electrostatic separation.” W. Fam. 
WEATHER. (C. H. Huff, United States.) December 16th. (Complete.) 

27,456. ''Electro-magnetic ignition device for explosion engines," F. Lurz. 
December 16th. | 

27,475. ‘‘Improvements in electrical swit. hes.” W. R. Coxinos, 
D.cember 16}. ; 

27.479. Improvements in, and ralating to, inverted arc electric lamps.” 
N. P. ANDREW And T. Macptrr. December 16th. 

27,587. Improvements in vapour electric apparatus." Н.І. Woop. Decem- 
ber 16th. (Date applied for under Patents Act, 1901, December 17th, 1908, being 
date of application in United Sta:ee.) (Comp'ete.) * 

27.588. Improvements in means for transforming eleotrio current.” C. P. 
STEINMETZ. December 16. (Date applied for under Patents 1901, De- 
cember 17th, 1908, bei g date of application in United States.) ( plete.) 

27,665. ‘Improved electric system of driving vebioles in an arena or course,” 
E. E. Leuwess. December 17th. (Complete.) 

27,627. "Improvements in and relating to portable electric conductors." 
А. BERGTHEIL. December 17th. 

27.686. Improvements in and re ating to electric systems of train lighting.” 
Тнв ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. December 17th. (Date 
applied for under Patents Act, 1901, Deo: mber 19th, 1908, being date of appli- 
cation in Germany) (Complete.) | 

27,637. “Improvements in and relating to vapour electric apparatus.“ J.T, 
DreMPSTER. December 17th. (Date applied fer under Patents Act, 1901, De- 
cember 19th, 19, being date of appli ation in United States.) (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 
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ELECTRIC BLock 8160NALLING Systems, I.. C. Werner. 707; January llth. 

ELECTRIC Licht Fiirisos. Veritys, Ltd., aud P. G. Ebutt. 3,128, January 
16th. 

TELEPHONIC APPARATUS. К. Hoflinger and K. Wolfthardt. 1,205. January léib. 


Party Lint TELEPHONE Systems. W. W. Dean. 1,242. January 18th. (Date 
c nimed for patent under Pa‘ents, Act, 1501, June 15th, 1908, being date of 
application in United States.) 


ELECTRIC CLocks. G. S. Tiffany and J. van Inwagen. 1,28. January 18th. 
E.ectric IGNITERS FOR Exprrostion Motors. C. Ropiquet and A. Daveluy. 


2,814. January 16th. (Date claimed for patent under Patents, Act, 190], 
May 800, 1903, being date of application in France.) 


METHOD CF AND MraNs For REduLATINSd ELECTRIC Motors. J. G. V. Lang. 
1,271. January 19th. | 

TELEVHONE RreLAv. В. Gati. 1,414. January 19th. 

Processes ron MANUFACTURING ELECTRODES Fok ARC Lamps. А. Blondel. 
1,676. January 22nd. (Date applied for under Patents, Act, 1901, February 
6th, 1903, being date of application in France., 

ArPPARATUR FOR OBTAINING A FLOW or ELECTRIC CURRENT IN ONE DIRECTION FROM 
AN ALTERNATING CURRENT SOURCE. P. C. Hewitt. 1,851. January 25th. 
TROLLEY HEADS ок COLLECTORS FoR ELECTRICITY. F. Н. Haifield, G. C. 

Wyman & Co. 2,279. January 29th. 
TROLLEY Anus FoR ELECTRIC Cars. W. А. Dagget. 2.120. February Ist. 


ELECTRIC 8wiTcHES. G. Wright and Н. M. Acly. 2,457. Febiuary Ist. 


Brush HorLpkERS FoR DyWNANO-ELHCT RIC Machix Rs. H. M. Acly. 2,458. 
Febru-ry Ist. (Date claimed for patent under Patents, Act, 1901, January 
818, 1903, being date of applica.ion in United States.) 

COMPENSATING SYSTEMS FOR ALTERNATING ELECTRIC CURRENT GENERATORS. 
E. E. Е. Creighton, 2,109. February Ist. 

Errcrnic Тивнт FirriNGs. G. Irving. 2,766. February 4th. 

ELECTRIC SIGNALLING BysTEMS FOR RAILWAVS. J. B. Struble. 2,809. February 
Sth. (Date claimed for patent under Patents, Act, 1901, February 180, 
1908, being date of application in United States.) 


Evectric RaiLway SIGNALLING Systems. Н. E. Bradley and Е. F. Bowen. 
8,211. February 9th. - 

PREVENTION OF ARCING IN ELECTRICAL ArparaTus. G. E. Blood. 8,95]. 
February 9ib. » 

ELrcrTRic Switcures. W. Duncan, R. MacDiarmid and E. B. Bates. 8,426. 
February llth. 


Ах ĪIMPROVRD COMBINED Cois-FRERD CLock WoBK APPARATUS CHIEFLY DESIGNED 
FoR USE IN COMBINATION WITH A CIRCUIT CONTROLLER. T. D. Ingram and 
L. Phillips. 3,560. February 12th. 


Юүхлмоѕ. I. Deutsch. 2,882, February 16th. 
ELECTRIC Switches. A. С. Reyrolle. 4,020. February 17th. 


A PROCESS OF, AND APPARATUS FOR, THE GENERATION OF ELECTRIC ENERGY, 
H.J. Keyser. 3,913. February 16th. 


ErrcTRiCAL TRANSFORMERS. J. 8. Peck. 4,357. Febru 22nd. (Date 
claimed for patent under Patents, Act, 1901, February 25th, 1909, being date 
of application in United States.) 

ELECTRIC SWITCHES., P. A. Spalding. 4,418. February nd. 

ELrcTRiC CONTROLLERS. А. C. Eastwood. 4,507. February 28rd. 

TELEPHONE ANNUNCIATOR OR INDICATOR SWITCHBOARD. A. Eckstein and F. G. 
Bell. 4590. February 24th. 

ELECIRIC CONTACT BREAKERS OR TREMBLERS FOR IGNITION ColLS. S. R. Cohen 
and B. R. Cohen. 4,660. Felrunry 25th. * 

ELECTRIC Ftrnaces. О. Frick. 4,563. February th. 

METHOD OF RECEIVING ELECTRICAL Vibrations UTILISING ELECTROLYTIC COILS. 
W. P. Thompson. (Gesellschaft fur drahtlose Telegraphie m. b. H., 
Germany.) 5, 105. March dst. 

Scrports AND Gvarns For Сохрсстоң Вапа or ELXCTRIC Raitwars. H. L. 
Doulton and C. E. Morris. 5,227. March 8rd. 
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ABO Code. 


RHODES 


ELECTRICAL MANUFACTURING CO., Ltd., 
70, Bishopsgate Street Within, 
Telephone: 9180 WALL. LONDON, B.C. 


MOTORS. 


LANCASHIRE DYNAMO AND 
MOTOR CO., Ltd. 


Trafford. Park, Manchester. 


See Advt. p. 9. 
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BRUCE PEEBLES 


& CO., Ltd "5 


WESTERN ELECTRIC CO., 


171, Queen Victoria St., B.C., 
and North Woolwich, B. 


Bee Advertisement p. 67, 


CONNOLLY BROS., Ltd., 


for 
WIRES AND CABLES. 


Bee Advertisement last week, p. B. 


I. T. E. 
CIRCUIT BREAKERS. 


ROBERT W. BLACKWELL & co., Ltd. 


59, City Road, London, B.C. 


J. G. WHITE & COMPANY; Ltd., 
Electrical, Mechanical & Civi! Engineers 
GENERAL CONTRACTORS, 
22a, College Hill, Cannon St., London, B.C. 
Tel.: Whitterick, London, Telp.: 6044 & 6045 Bank. 


THE ELECTRIC & ORDNANCE 
ACCESSORIES CO., LTD., 


Stellite Works, 
Aston, Birmingham. 
Telegraph: Stellite, B'ham," 


- SUBSCRIPTION er annum, Postage inclusive, 


PRICE 


— [Registered at G. P. O. as “| 
FOuBPENCE. 
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Street, = » Warren Street, Parts: Madame 


Telephone No. 933 Holborn. ` 


JOHNSON & PHILLIPS, 


74, Union Oourt, E. O., 
Engineers, and Cable Makers. 


W. SISSON & CO., Ltd., 
| GLOUCESTER. 
Patent High Speed Engines. 


See Advertisement this week, p. 34. 
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The 


REASON MANUFACTURING CO., Ltd. 
BRIGHTON. 


CHURTON 


ALTERNATE CURRENT 


MOTORS. 


T. HARDING CHURTON & CO., 
Atlas Works, LEEDS. 


FOR ALL BATTERIES 
SPECIFY 


NEW GUTTA-PERCHA CO., Ltd. 


Dashwood. House, 
New Broad Street, E.C. 


THE 


LISTER 
ELECTRIC MFG. COY., 


Dursley, Gloucester. 


DYNAMOS & MOTORS. 


м. C. S. 
AMMETERS & VOLTMETERS 


See Advertisement last week, p. 38. 
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GLOVERS — 
MAKE 
CABLES. — 


Diatrine Paper Insulated 
Lead Covered. 


Diatrine Paper Insulated | 


Leadless. 

Bitumen Insulated, 
Vulcanised Rubber Insu- 
lated. 


Fire Resisting. 


GLOVERS — 
TIESI — 
CABLES. — 


By Immersion for 24 
hours. 


By (Patent) Hydraulic 
Pressure Test at 100 lbs. 
per square inch, 


By Sensitive Galvano- 
meters for Insulation, 


By Electrio Pressure up 
to 60,000 volts, 


GLOVERS — 
GUARANTEE 
CABLES. 


For any length of time 
at low rates. 


KORTING SPRAY COOLING T 
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W. T. GLOVER & 60., LD., 


TRAFFORD PARK, 
MANCHESTER. 


Has been adopted at. 


Cardiif, Cheltenham, Croydon, 
Epsom, Hove, Kensington tn 
and Notting 
on-T yne, Willesden, and othe е 
Central Stations. 


Good Cooling results with low head of Water. 
No Fans required, and wear and tear practically nil 


Prices and Particulars on Application to 


Ltd., 53, Victoria 3t : m | || 


Telegrams: К 5 rA LONDON. 
Telephon 


Hill, Wallsend- 7 
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Specially Refined High-Flash 


p M - CYLINDER OIL 
Def "T n i " 


д ө! TT i i i Ng) For High Pressures and Superheated Steam. 
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ewe б ЖУ! 9 Ju i i NE | 
VOS Ve E CRANK CHAMBER OILS 


v} m : : “Ө 


* 


) m V AY ^ 2% i For Splash System, and | 
fe © — il {ШЇ — v. О li For Forced Lubrication | 
Р, , P | a 
— s уон" Win! ina c Md | Li 40 || ' il | DY М А М О Ol LS | 
I Эче Є cipal | " zu | 
an © “i ml "Mi 
E “ERIC к СӨН p 


For High-Speed Bearings. 
Light and Heavy Qualities. 


\\ it | 


^ " © Иш Т "үй 10 — — Пу \ 
NN PORTTA SE RATE m GAS & OIL ENGINE OIL 


EN Dh Stal lati К ч 
: ШМ. N Hitt. TAI lati 188 N 
Uu Lal Ta Tl lel Lah Tel del Р NDP UPNA SUP. 


i li ium n 
Our Oils are adopted and recommended by the principal makers of high-speed engines for electric light and power 
planta. They are specially refined for the various purposes, and fulfil the requirements of Electrical Engineers 
in regard to suitable specific gravities, flash point, &c. Оп receiving particulars of type of engine, dynamo, A., 
we shall always be pleased to quote specially for Oils satisfactory for the purpose. 


For Every Make of Engine. 


GENERAL STORES and SUPPLIES for 
ENGINEERS and ELECTRIC INSTALLATIONS. 


WRITE FOR CATALOGUE. 


Ww. XIX. WTL I. COR S CO.. — ai 


A 34 & 36. Southwark Street, LONDON. 'Phone—737 & 740 Hop. 


— - 


Price 2/6 net, Post Free 2/8, Limp Cloth, cut flush, round corners, red edges, demy 12mo, suitable for pocket (size 74 х 44). 106 pages. 62 illustrations. 


. THE ELECTRIC TRAMCAR HANDBOO (CERIS By W. А. Kien 
DID OUR SALES 


London: H. ALABASTER, GATEHOUSE Ludgate Hill 
OF ELECTRIC FANS 4M 5 


W Н Y? Ш INCREASE LAST YEAR 
BECAUSE we cave satisraction 


NEW DESIGNS. SUN FAN 60., Ld., BRADFORD. 


GOOD and CHE AP. Contractors to War Office. Оп Admiralty List. 
Ask for New Lists. - T.A. FAN. T.N. 1587. 


p BLACKMAN OUR HIGH- VOLTAGE LAMPS 


шш all e 
ELECTRIC = 


OR BELT-DRIVEN 


S) 


Write for Prices te 


GABRIEL 
ANGENAULT, . 


15, Victoria St., 
London, S. W. 


VENTILATING. 


Over 65,000 In Use. 


| JAMES KEITH & BLACKMAN CO., Ltd., 


27, Farringdon Avenue, LONDON. Е.С. 


Teleg.— 
** Gabionage.”’ 


Teleph.— 
5228, West. 


| 
0 


W. M. FOXCROFT & OO. 


il 


tl | 


Telegraphic Cabinet Works, 


36, Percival Street, B.C. 


EXACT SIZE. 
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dum & MORCOM, Limiten, 


зп еня BIRMINGHAM, ENGLAND. кени 


21 Office: 8, кк ыр ST., S. W. 
d POWER, 


rod 251 m e TRAGTION, 
= US А = 
Г © f ij 


H TEA m E CONDENSING " ELECTRIG LIGHTING, 


AND 


PLANTS MILL DRIVING. 


ADVANTAGES : 


> SELF-LUBRICATION. 
Mm ШЕГШ УЖ SIMPLICITY. 
| ll M GOOD GOVERNING. 


тлер 


ЕЕ 8 т MIN 
| FAR eee th COMPACTNESS. 
Te йш 5 BIRMINGHAM = d WM. 1 „ STRENGTH. 


mg n "oy. 15 M — А 
1 e QUIET RUNNING. 
Res ATA Sa a | 2 E : LOWEST STEAM CONSUMPTION 


m m mm md 
Representing our Three-Crank Triple-Expansion Type Engine. 


2300 ENGINES supplied or building, representing 400,000 HORSE-POWER, 
in sizes ranging from 5 to 2500 B.H.P. of Compound and Triple-Expansion Types. 


UPWARDS OF 200 CENTRAL STATIONS AND POWER INSTALLATIONS SUPPLIED. 
Quick Delivery of Standard Sizes. 


DICK, KERR & CO., Ltd., 


Branch Offices: HEAD OFFICE: 


MANCHESTER : Northern Assurance Buildings, Albert Square. 4 bchurch Yard, Cannon S t 


SHEFFIELD: Tasker’s Engineering Company, Blonk Street. 


GLASGOW : 163, Hope Street. LONDON, E.C. 


Telegrams: “ DICKER, LONDON." 
Telephone: 5877 Bank. 


mmm 


STANDARD 
STATIONARY 
MOTOR, 
OPEN TYPE. 


Works:—-PRESTON, Lancs., KILMARNOCK, N.B. 
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FREDERICK SMITH AND. COMPANY, 


WIRE MANUFACTURERS, LIMITED, 
Contractors to British and Foreign Governments and Railway W 


Telegraphic Addresses :—‘ ANACONDA, MANCHESTER”; SMITH, HALIFAX.” 


, COPPER WIRE 


100 Per Cent. Conductivity. All Sizes to *OOf. 


Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


c? 


TRADE МАГ 


COPPER TROLLEY — 


. Specially Prepared and Tested; Half-Mile and Mile Lengths. 


N 
^n -W 
te G3 S 
* А 


( Cog VV Brand.“) 


С QUALITY, for Telephone Lines, &с. 


Telegraph Line Wire to all Specifications; Galvanised Patent Stee! Wire; 
Stay Wire and Guard Wire for Trolley Lines; Galvanised Stee! Strand. 


COPPER and BR ONZE: MANCHESTER. се ст Works, HALIFAX. 


Telegrams: ‘ELECTRIC, LONDON.” TELEPHONE No. 105 BANK. 


THE LONDON ELECTRIC WIRE 0, o. 


| Offices and Warehouse : PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Works: LEYTON, E. 


MANUFACTURERS OF 


CABLES OF LIGHT, MEDIUM. AND HIGH 
INSU LATION for Electric Lighting; Electric Power; Telegraphs and 


Telephones. 


SI LK COVER ED WI RES , donian Platinoid, | Eureka, &e., for 


Electrical Instruments, Electric Bells, &e. 


COTTON COVERED WIRES, STRIPS& CABLES 


for Dynamos. 


FLEXIBLE CORDS of all descriptions for Incandescent мшш Ke. | 
DYNAMO BRUSH ES: „Ordinary type," “© Sparkless,”’ dud Self- 


Lubricating. 


PLATINOID, EUREKA om RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Larnishes and Sundry Appliances. 


Contractors to Н.М, Government and the leading Electric Light and Telephone Companies, Price Liets on Application. 


Our Output this Year has been well over 


300 MILES | 


10, 000 VOLT 


| British Insulated А Helsby Cables, 


LIMITED. 


Works: PRESCOT, HELSBY and LIVERPOOL. 
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J. ere & SONS, у 


Grove Iron Works, chil — 3 


— FOR — _ 
MODERN, HIGH-CLASS, 


POWER PRESSES. 
GUILLOTINE SHEARS. 
CIRCLE CUTTERS. 
SLITTING SHEARS. 


. TINSMITHS', COPPERSMITHS’ A BRAZIERS" TOOLS. 
\ — 


Guaranteed more Modern than any make in the World. 
400 Page CATALOGUE FREE. 


BIRMINGHAM Showroom : 17, ALBERT ST. 


LONDON OFFICE: 37, WALBROOK, E.C. SMOOTHING ROLLERS. 


INSURANCE CO., LTD. s 
Chief Offices: 67, King St., Manchester. GRE ASE | EXTR ACTOR 
(EST. 7059.) ' SUBSCRIBED CAPITAL, £375,000. : 


Insurance and Inspection of pollers, Economisers, Kiers, 
Steam, Gas and Oil Engines, Dynamos, Motors and other 


DISC NOTCHING PRESS: 


Electrical Machinery, Lifts, Hoists, and Gas Producing Plants. FROM EXHAUST STEAM. 
Preparation of plans and specifications for, and dei | 
during constraction of Boilers, Entines, and Electrical Plant. For Coudeasiug or Non-Condassiag Steam Engines. 
wai. THE BEST METHOD OF PREVENTING GREASE, & 
Upwards ef 48,000 BOILERS and ENGINES under supervision. | : A 8 


Workmen's Compensation, Employers’ Liability, Persenal Accident, PASSING INTO THE BOILERS. 
Third Party, Fidelity Guarantee and Burglary Insurances arranged. 
J. F. L. OROSLAND, M.inst.C.E., M.I.Mesb.E., M.. H. E., Chie! Engineer. 


„ — HAND OR AUTOMATIC DRAIN WITH 
COMBINED COLLECTING CHAMBER. 


MCDOOGALL'S NEW 
PATENT STEAM TRAPS 


THE VERY LATEST. 
Now Design for High Pressures and Superheated Steam. 


Send for Particulares. 


re Peer sa m Gales с 


| 35210364 5 Г ) N R | E у 
LONDON || 4 


ҮШҮ 
T res (il ll : i Ve 
22121212212 РИД " e e 


SOLE MAKERS: 


WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, W. B. HAIGH & co., Ltd., 


GALVANIZED OR UNGALVANIZED, UNDERTAKEN IN CONNECTION Plane Street, OLDHAM. 
WITH ELECTRICAL WORK. 
Londen :—T. SURGEN, Ltd., 180, Fleet St., Londen, Е.С. 


™ TANGYE 


TOOL AND ELECTRIC Co., Ltd., 


! 


"E Birmingham. 
У A ö Makers of 
4 DYNAMOS, MOTORS, 
AND 


— Machine Tools. 
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STEWART ARC LAMP 


(PATENT) 


For CONTINUOUS and ALTERNATING CIRCUITS. 


— Series or Parallel. ——— 


EC ONOMICAL. RELIABLE. NOISELESS. 


Write for New Illustrated Catalogue, No. A 40. 


J.DEFRIES & SONS, LTD. 146 &147. HOUNDSDITCH. LONDON EC. 


LP. TWO WAY SWITCHES 


TYPE No. 102. 


STEEL WORK. ENGINEERS s 


pens 
|| SASHES 
IN WROUGHT 
CAST IRON 


JELEPHONE NOS 
Е T 0 


gARGEST 


STOGK ^" STEEL | | 


ч LONDON 


(72777227727 KY. 


CSONSTRULGTIONAL 


ERNEST F. MOY, Lt, 


GREENLAND PLAGE, 
CAMDEN TOWN, LONDON, N. W. 
Telegraphic Address : MOVEDOR, LONDON. Telephone : 1978 King's Cross. 


BOILERS 


Wrot Welded Iron and Cast Iron. 
Sectional | 


PIIA , 


THE -LEFFEL 


PATENT SANGON — 


VERTICAL STEAM BOILERS. 
4-H P. to 15-H.P. 
- Always in Stock. Immediate Delivery Guaranteed. 


VULCANITE WORKS: 


Dr. Heinr. Traus 
SONS 


Formerly HARBURG INDIA-RUBBER Q. CO 
Large Stock kept of London Warehouse: Е. WINTER, 8, Redorese St, Е.С. 
Bheets, Rods, Tubes 


Accumulator Boxes, 
&c. 


REGULATION A SPECIALITY. 


GOVERNORS FOR CLOSE SPEED > 


VERTICAL or HORIZONTAL—Over 1000 Sizes and Types. 
Write for Particulars, 
JA MES GORDON & CO- 


52, Lime Street, London, Е.С. 
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RHODES 
SINGLE-PHASE 
MOTORS 


Especially suitable for lifts, cranes, pumps, &c. 
Our R. F. type single-phase Motors start up 
against full load with normal running current. 


For Ful Particulars epply— | 


THE RHODES ELECTRICAL MANUFACTURING CO., LTD., 


70, BISHOPSGATE STREET WITHIN, LONDON, E.C 


N Works: BRADFORD. Telephone a vaai: 
% Rhodique," London.“ | 1454 Bradford. 
AND AT | 
GLASGOW : e BIRMINGHAM: _ NEWCASTLE-ON-TYNE : CARDIFF $4 
35, McAlpine St. 45, Newhall Street. 17, Eldon Square. 59, Mt. Stuart Square. 


ACIDS: CHEMICALS | | "ELS rure 


: invaluable to Electric Light Installations 
Dipping Acid for Brass Work. and all users of 2 


Suiphuric Acid for Accumulators. Small Money Savers, as Dirtied Oil 


h : 
Ail Chemicals used for Electro-Plating, | | Away oan be filtered and used again 
Bronzing, Lacquering. and again. 


SUPPLIED TO THE PRINCIPAL ELECTRIC LIGHT _; 
` STATIONS & WORKS IN THE UNITED KINGDOM. °` 


PRICES. 
No. 1.—For Small Users,17™ by 9" 36/- 
No. 2.—A Useful Size, 22" by 10% 60/ 
No. 8.—For where a good quantity a 
of oil jeauires ilies 3 
27" by 1 70/- 4: 


I 
(No, 4.—Large Filter, 86" by 16".. 110/- 
No. 5.—49" by 26" 188/- 


Ко. 6.— Powerful Filter, for olean- 
ing large ныне of 
oil, 54” by 80” . 336/- 


WELLS Lightning’ 


Lime å Color | Washer 


A Great Saving ig of Time, 
Labour and Money. 
No Outside Power Re- 

` quired. Saves its Cost 
in a Few Days. Lime, 
Whiting. or Cold Water 
Paints. Speed 10 to 20 
Square yds. per minute. 
No: со tank ts . 147/- 
ous ſong. 170J- 
No. 4a.—On wheels, 


Special Plant and Materiai for Dipping, 
Lacquering and Bronzing Electrical 
Fittings. 


Soldering Solution in Bottles and 
Ў Carboys. 


No. 5.— size, ca- 
‘pacity 10 ise, oa. 218/- 

No. ба, Pon wheels, 
same capacity 236/- 


‘WELLS’ IMPROVED LIME WASH. 


Only requires addition of cold water. Will not rub off. Leaves a good 
surface. Price 13/8 per owt. Carriage paid. (If in lots of 8 owt. 
at a time 12/8 per cwt.) 


A. C. WELLS & CO.,“ / es, London 


Write Тою Lists to— 


W. CANNING & CO., 


GREAT HAMPTON STREET, 
BIRMINGHAM. 
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SCHMAHL & SCHULZ, Sagen. 


Manufacturers of Electric Zi 1 Accessories 


AGENTS FOR UNITED KINGDOM AND COLONIES : 


PLUTTE, SCHEELE & CO., 18 & 19, Queenhithe, London, E.C. 


: - Telegraphic Address : *Teleficas, London." Telephone 4304 Central, 
Constructed to the тенчи of the Fire Oftice Rules. 


CHINA INTERIOR. -1 


CHINA INTERIOR. 


ASK FOR SAMPLES. WRITE FOR PRICES OF ALL E.L. ACCESSORIES. 


FERRANTI LIMITED | 


EIOLLIN WOOD, LAW OS. 


Manufacturers of METERS, SWITCHGEAR, 
INSTRUMENTS, and TRANSFORME RS. 


Indicating Wattmeter 


For Single and Multiphase Alternating 
Current Circuits. 


This Watımeter is of First-class Workmanship 
and Electrical Design. 


PRICE MODERATE. 


_ {3 to 6000 amperes. 
aN See (100 to 30,000 volts. 


Note the length of the Scale. All scale divisions equal 
over the entire length. 


ЛҮҮ 


XG 
Des 
ON. 


2 k ionis Seal 


+ 
Е Е 
H 
3 - " 
LI 


WE are also Makers of DIRECT-CURRENT MOVING-COIL INSTRUMENTS 


And will forward particulars on application. 


- 
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CONSOL tcr цир, 
7 — LOW VOLTAGE ES! 1 
O / "iui önnen 
EVERY LAMP TESTED 
AND GUARANTEED. 


WRITE FOA LIBERAL TRADE TERMS ANO 
SAMPLES. 


CONSOL ELECTRIC LAMPS, 
17, VICTORIA STREET, 
LONDON, 8.W. 


MAY WE QUOTE YOU? 


CARSON,EVANS Co. 


TELEPHONE: 15 WEST, 


PHILLIPS COMMUTATOR GRINDER G0., 


Sf. ше s House, 6 & 8, Eastcheap, London, E. C.., 


ag p HUNE 


Patentees and Manufacturers of 


PHILLIPS COMMUTATOR GRINDERS driven 
direct from the Commutators 


(NO MOTORS REQUIRED) 


As supplied to 


The Admiralty, the Royal Arsenal, Woolwich, the India 
Office, the Crown Agents for the Colonies, 'and other 
Government departments. To upwards of 90 Municipal 
Corporations, to the prinoipal electric light installations, 
and to the largest dynamo makers in the Kingdom. 


For Illustrated Pamphlet and Prices apply as above. 


Teleg.:''Comgrinder, London." Telep. : 2989 Avenue. Hana- feed. 


MARSH, SON & Co., Ltd., 


MANUFACTURERS. 
ELECTRICAL ACCESSORIES and ELECTRICAL FITTINGS 


FOR EXPORT. 


15, GERRARD 8T., SOHO, LONDON, W.., ENGLAND. 
Branches at MANCHESTER and BIRMINGHAM. 


SEND FOR ILLUSTRATED CATALOGUE. 


— 


MERCURY CONTACT: Switch on and off at fixed or variable 
hours; Running a full week on one winding. 


We makebetween 20 and 80 distinct Types of Time Switches 
for all purposes with Mercury and Metallic ae вай for all 


amperages and voltages. Ў еа 
AUTOMATIC TIME SWITCH.—Type С. SPECIAL DESIGNS AND QUOTATIONS SUPPLIED IF REQUIRED. 


— rx SEDEC : — — 


JAEGER BROS., 


7, VICTORIA ST.. WESTMINSTER. 5 


* 


We ARE ‘Manufacturers of ALL ELECTRICAL ACCESSORIES, © as: 


High Voltage Lampholders, Keyholders, Tum- 
blers, Main Switches, Cut-outs, Wall- 
Plugs, Ceiling Roses, Fuses, 


| «x DISTRIBOTING FOSEBOARD 


(Onur own patent), SiO. do 


ѕ-атр. Tumbler Switch, High Insulation, Porcelain Interior. 
SPECIAL PRICES FOR QUANTITY. 


Ploase ask for Catalogue. 


Wholesa.e and Export only: 


——————$———$——— A IÀ—Á 2 PU — е: c Te opm ee —MÁ 
- 1 
Ф Ed p 
* i с, rj 
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Arc LAMPS, LIMITED 


(WM. J. DAWY’S PATENTS.) 


tis ieu 
aE tiri. 


Fig. 1. 
35 | IR 
The “ MITE.” Four Two 
or Baby Lamp. in in 
Series Series 
on on 
400 Volts. 200 Volts. 
хи хя 
Апу Апу 
Number Number 
in in 
Parallel. \ Series. 
A 2S) 


PATENT ENCLOSEO. PATENT ENCLOSEO 


No more Trouble from COMPLICATED LEVERS, DASHPOTS, BOBBINS, SPRINGS, &c. 


Our Latest Bobbin Arc Lamp is the Essence of Simplicity, and 
will work under ah conditions of supply. 


Telegraphic Address HEAD OFFICE—CROWN BUILDINGS, - | e London Wal 
EE OE 62, OLD BROAD STREET, LONDON, Е.С. works: з0 Nenn- 
Manchester and District: Belfast: Glasgow and District: Wolverhampton: 


А. G. BROWN, 49, Deansgate. W. MACAULEY, 88. Gt. Victoria 8t. Shaftesbury Aq J. F. MACDONALD. M West Regent fn W. N. MN. MAN 97, А bary RA, 


THE SANDYGROFT FOUNDRY C0., Ltd., 


m.» CHESTER. ә | 


MANUFACTURERS 


“MARVIN-SANDYGROFT ” 


. . ELECTRIC . . 


ROCK DRILLS. 


————_1 282 — — 


ONE OF THE SIMPLEST AND BEST 
MACHINES EVER DEVISED. 


— —,-—5—— — — D Я М ы ге Ае À 
For Quarry and Tunnel Work, Sinking, 


Catalogues and Prices on application. Sloping and Driving. 


3——— ——— 


— 
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THE BAKER OIL SEPARATOR THE ВАКЕР WATER SOFTENER 


For BXH A UST "EEA M., For 500 to? 50.000 GALLONS PER HOUR. 


The efficiency of this 
Separator is found in prac- 
tice to be far beyond tbat 
of all rivals. 

All our recent installa- 
tions, including the Elec- 
tric Power Stations of the 
Metropolitan, London 
United, Leeds and Bradford 
Corporations, and other 
large Stations, only leave 
ONE-FIFTH of a grain of 
oil per gallon of condensed 
water, or one part of oil in 
850,000 parts of water, and 
this result is obtained with- 
out the bother of precipita- 
tion by chemicals, filtration, 
or any further expense, 
attention or trouble what- 
ever, 

CAUTION.—We are 
frequently having our at- 
tention drawn to Sepa- 
rators made in 
imitation of ours, 
and many evidently from 


This apparatus combines 
the highest possible effici- 
ency with simplicity of con- 
struction. 


Our object is to арыу 
а Softener ‘which 
operated by an unskilled 
workman at a low cost, 
which is perfectly continu- 
ous in action, and which 

requires a short time 
al y for supplying with 
the necessary softening 
material, but otherwise is 
perfectly automatic. 


Tho first oest is 
lower than that of. 
ofhor Softenors 
owing to the absence of 
complicated gearing, but 
the operation of every part 
is perfect. When enquiring, 
state number of gallons per 
hour to be softened, and 
copy of recent analysis, 


our drawings, of which thousands have been issued. These imitati ns only 

resemble э extermally, and we should y ae Н proceed against any firm or сара P салор оше 

makin eparaters according to W. J. Baker's patents water in giass or stone - 
g g р , ware bottles, carriage 


or against an — not duly authorised by us using Y same. 
paid. 


The Baker Separators эте in use in most of the principal Electric 
Power Stations in Great Britain and the Colonies with engines of 


300,008 aggregate Horse-power. 


"ш" BAKER'S PATENT APPLIANCES 00, lus, „=т=т 


Priees apply to 
Telegrams “ PATENT, SCARBORO.” Telephone :30194, SCARBORO, 


MADE IN ENGLAND. 


АТАГЫ WFRV AAGF 


PATENT 


"PSYCHILOID FORMERS. 


Used by all the Leading Dynamo and Motor Makers. 
ANY DESIGN gor CAD, OR SHAPE. 
x 


chilold ready for delivery, 


Tubes, W 
‘Stock, 


ck, 
See Price List. 


per Ab. 


fili п 
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ТД ТАТАТ АТЫ 


W. F. DIXON & СО. 


Contractors to Admiralty, War Office & Dockyards, 
60. PERCIVAL 8T.. C.-on-M., MANCHESTER. 


“PROTECTED” RAIL BONDS 


Were used In the electrification of the 


y 
from & thick up to 1” 


&c., delivered 


Round'and: 


t heet Ps 


BLOCK 0 


and Fia 


Switch Han 


arge 


1——— 


— — = — — 


No | Meuids нес 290. 


PSYCHILOID Ltd., Insulating Works, Love Street, SHEFFIELD. 


WY ij sta 
D "v vaa ar 


NS 
Y ENY 
SA 
n 
NS — 


УУ 
— 


SS 


NY с N Y 
SOEs “бл 
ASE 2 
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WS 


SN 


SS 


Y 


NS = 
59 6 


"FIXED" JOINT. 


LANCASHIRE AND YORKSHIRE RAILWAY 


(LIVERPOOL-SOUTHPORT AND CROSSENS LINE). 


The cross bonds are of our Patent Type P 4 with the ‘‘protecting’’ sleeves. The design and manufacture 
of rail bonds for electrification work is our speciality. 


The FOREST CITY ELECTRIC CO. 


Telephone 5414. 3, Gere Street, Plocadilly, 
Telegrams: “ FORESTRY, MANCHESTER." | | MANCHESTER, 


Oablegrams: “ ROLLDROP, MANCHESTER." 


r m^ m AIT ET S err E Ss E а tr. eee NE EN a ee et — — — — 
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CLARKE, CHAPMAN г Go., Lo. 


Electrical Engineers, 
GATESHEAD-ON-TYNEZ 


MULTIPHASE ALTERNATORS 
AND MOTORS. 


COMBINED PLANT. 


DYNAMOS & MOTORS. 


ELECTRIC | CRANES 


Vertical High Speed Double-Acting 
Enclosed Engines, with 
Forced Lubrication. 


PROJECTORS, LAMPS, MIRRORS 
and LENSES. 


ELECTRIC LIGHT and POWER - 
INSTALLATIONS of all kinds. 


VERTICAL OPEN TYPE DOUBLE- 
ACTING HIGH-SPEED - 
ENGINES WITH - А | 
AUTOMATIC LUBRICATION. 5 


HIGH SPEED ENGINES. 


COMPOUND TYPE, UNEQUALLED SIMPLICITY. 


REMARKABLE ECONOMY. 
SILENT RUNNING, MINIMUM VIBRATION. 


[ARE Eee 


NO TROUBLESOME H.P. GLANDS. 


MOST SUITABLE 


FOR WORKING WITH 


SUPERHEATED; 
STEAM. 


QUICK DELIVERY. 


REAVELL & Co., Lid. Ipswich. : mms 


ELECTRIC WINCHES a sreo. 


* 
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Abbott & Co., Ltd. T 
Accessories Manufacturing Co. 
Se eia On Lk 
Ф e в °з ° 
Айоп & Со. és 
Allen, 8on & Co., Lid. 
American Circular Loom Oo. .. 
Anchor Cable Co., Lid... 
Andrew, J. Жы a & с» Lid. 
Angus & Co A 
nl a 


ps, d 
Armorduct Mfg., Co., Lid. 
i Stevens 4 Son 
Aron Electricity Meter, Ltd. 
A.B.P. Acoumulator Co., Ltd. 
ber Limestone Concrete 


Auto-Controller & ‘Switch Oo. . Vi 


Babcock & Nor Ltd.. 


British and South African Export 
Gasette 


PAGE 


41 


63 
42 
65 
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Bailey, W. H., & Lid. 24 & 65 
Baker's Patent A oe ум Co., 

Lid. ee ee ee ee 18 
Bernard, J. W. . а re 65 
Baxter, R. & 8. s 69 
Beanland, Perkin & Co.. me 65 
Beecroft & Wightman, Ltd. 67 
Belliss & Moroom, Ltd. 2 d 
Benham & Froud, Ltd. .. 64 

Bentley & Co. 5% ve 46 
Berry, Skinner & Co. .. 
Berk, F. W., & Co., Ltd.. я 1 
Berliner Telephone Mfg. Co. . RES 27 
Best & Lloyd, Ltd. = 21 
Birtill, , Spurrier & 2 & 885 Lid. T 
Blackwell, R. W., & Co., Ltd... 1 
Bolton. Thos., & Sons, Lid. ee” 55 
Boor, G., & Co. еа - 
; Fred., & Co. А 7 
Bra „G. ee se 49 
British "Insulated and Helsby 
Cables, Ltd. 
British . M. Eriosson Mig. Со. 
Ltd. 41 
British Mica Оо., Ltd. .. 68 
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ROLLED ANO FORGED SHAFTING, EYESOLTS, COMMUTATOR SEGMENTS, MICA, 40. 
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If You are wanting a Good Supply House for... 


ELECTRIC LIGHT ACCESSORIE 


YOU CAN RELY ON US 


жр 


THOROUGHLY GOOD QUALITY AT COMPETITION PRICES. cm 


2 PROMPT DISPATCH FROM LARGE and WELL-ASSORTED STOCK: 
k CAREFUL PERSONAL ATTENTION TO ALL YOUR REQUIREMENTS. 


ALSO MAKERS Switches, Switchboards, Electric Light Fittings in iron and Brass 
(Including latest styles), Electric Bells, Indicators, Pushes, Batterles, 
Lightning Conductors, Speaking Tube Fittings. 


CROGGON & CO. 


16 & 230, UPPER THAMES ST. LONDON, Бо. 


Telephone, 677 В Telegrame, ‘‘ OROGGON, LONDON '" and at Liverpool snd Glasgow. 


REID BROTHERS, 


Electrical and Teleyraph Engineers and Contracters, 


MAINS for TOWN LIGHTING, 


POWER, TRACTION, &c., unesco, 


COMPLETE INSTALLATIONS 


PNEUMATIC TUBES ror transmission OF PAPERS, вс. 


Telegrams:—" SUPRA, LONDON.” 12, WHARF ROAD, DOO. N. 


For ROOFS, CEILINGS, PARTITIONS, FLOORS, STAIRCASES, &c., &c 


a rae ttn eel 
Important to all interested in Shipping, Engineering, Electricity, Mining, &o. 


Will not burn, will not crack, will not freeze, will not 
A | | E expand, will not contract. Can be planed, can be 
sawn, can be painted, can be veneered. 


OFFERS ADVANTAGES POSSESSED BY NOTHING ELSE IN EXISTENCE FOR 


Eleotrlo Tramways and all Undertakings where a Fireproof and Non- 
Gonduoting Material is necessary, 


A ВООМ TO CARRI GE BUILDERS, ORGAN BUILDERS, OASINET MAKERS, ёо. 
тни BRITISH URALITE CO. Ltd. 60, Cannon Street) LONDON, Ж.С. 


Yaleg»ams | ` URANIOGS, LONDON," 
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Berk, F. W., & Co., Ltd. 
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vioarey & Co. 
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Wright, A. J., Ltd. 


Belting. 
Hendry, J. 
Webb & Bon. 


Bitumen (Refiners of). 
мерин Limestone Conorete Co., 


Boiler Covering. 
sdales. 
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Baboock & Wilcox, Ltd. 
Davey, Paxman & Co., Ltd. 
Hartley & Sugden. 
Lindsay, Burnet & Co. 
Rowland, B, R., & Co., Ltd. 
Stirling Boiler Co., Ltd, 


Bolts and Nuts. 
Armstrong, Stevens & Son. 


Books. 
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Dodimead, J. n. 

Foxoroft, W. М 4 & Со. 
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Carbons. 
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pton & Co. 
Do Grelle, pet Бү & Co, 


Electrical Co., Ltd., The 
General Electrio Co., Ltd. 
Jandus Arc Lam Co, Ltd. 
Mayer, H. G., & 

Plania werke. 

Veritys Ltd. 
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Harris, J. F. 3c 
Pearson, G H., & Co. 
Veritys Lei. 
Vigers, Bros. 
Chemicals. 

Berk, F. W., & Со., Ltd. 
Boor, G., & Co. 

Circuit Breakers (Automatic), 
British Thomson-Houston Co., ^ 


yer usq ge E Kleotrioa! Oo., L 
Veritys Lid 


Washing Plant 
TR. i ^ od Lid, 


Commutators. 
РЕ Commutator Grinder Co., 


Harvie, Wm., & Co., Ltd. 


Condensing Apparatus. 


Belliss & Morcom, Ltd. 

Edwerde Air Pump Syndicate, Ltd. 
Korting Bros., Ltd. 

Pulsometer Engineering Co., Ltd. 


Conduits. 
Conduits & Fittings, Ltd. 
Doulton & Co , Ltd. 
Howard Condnit Co., Ltd. 


Perfecta Seamless Steel Tube Co.,Ltd. 


Controllers. 


Auto-Controller & Switch Co. 
British Thomson-Houston Co., Ltd. 
Electric Controller & Supply Co. 
Lahmeyer Electrical Co., Lt4. 
Sturtevant Engineering Co., Ltd. 


Conveying Plant. 
Graham, Morton & Co., Ltd. 


Copper. 
Bolton, T., & Sons, Ltd. 


Coppersmiths. 
Dore & Co. 


Dynamos. 


Braulik, G. 

British Thomson- Houston Co., Ltd. 
Bruce Peebles & Co., Lid. 

Brush Electrical Engineering Co., Ltd. 
Crompton & Co., L 

Electrical Co., Ltd., The 
Electromotors, Ltd. 

Fowler & Co., Ltd. 

General Electric Co., Ltd. 
Greenwood & Batley. 

Hall, J. P., & Co. 

Hartnell, Wilson & Co, 

Holmes, J. H., & 

Lahmeyer Eleotrical Co., Ltd. 
Lancashire Dynamo & Motor Co., Ltd. 
Lister Electric Mfg. Co. 

MoClure & Whitfield. 

Newtons, Ltd. 

Rhodes Electrical Mfg. Co., Ltd. 
Scott, Ernest, & Mountain, Ltd. 
Veritys Ltd. 

White, Jacoby & Co., Ltd. 
Union Electrio Co., Ltd. 


Dynamo Brushes. 


British Thomson-Houaton Co., Ltd. 
Veritys Ltd. 


Ebonite. 


Carson, F vans & Co. 
Traun, Heinr., & Sons. 


Electric Welding. 
Electrio Welding Co., Ltd, 


Electrical Accessories. 


Braulik, G. 
Ostermann, F. W. 
Schoen Bros. 

Straus, G., & Co., Ltd. 


Electricity Meters. 


Aron Meters. 

Braulik, G. 

British Thomson-Houston Co. 

Brush Electrical Engineering 60.1 га, 
Bundschuh, J. 

Chamberlain & Hookham, Lid. 
Electrical Co, Ltd., The 

Ferranti Limited. 

General Electric Co., Ltd. 

Rumney & Rumney. 

Schattner Electricity Meter Co., Ltd. 


Elevating Plant. 
Graham, Morton & Co., Ltd. 


Engineers and Contractors 
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Belliss & Morcom, Ltd. 
Blackwell, R. W., & Co., Ltd. 
British Thomson- Houston Co., Lid. 
British Westinghouse Elec. Co., Ltd. 
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Crompton & Co., Ltd. 
Drake & Gorham, Ltd. 
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General Electric Co., Ltd. 
e G. P., & Telegraph 
orks 
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Johnson & Phillips. 
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1 ЊЕ dry ба. 
п 1, r cundry 
Ernest, & A el LM. 
Welsall Eieotrloal Сом {4 d, 
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White, J. Qi, Ca. Lid, 
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Engine Fittings. 


Bailey, W. H., & Co., Ltd. 
Kórting Bros., ' Ltd. 


Engines for Electric Light. 
Allen, W. H., Son & Co., Ltd. 
Andrew, J. E. H., & Co. 

Relliss & Morcom, Ltd. 

Brush Electrical Éngineering Co., Ld. 
Browett, Lindley & Co., Ltd. 
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Howden, J., & Co. 
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Weir, G. & d. 
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Fireproof Material. 
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Accessories Mfg. Co. 
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Best & Lloyd, Ltd. 
Braulik, G. 
Brush Electrical Engineering Co,,Ltd. 
Croggon & Co., Ltd. 


Electrical Co., Ltd., The 
Evered & Co., Lid. 

General Eleotrio Co., Ltd. 
Kensington Stamping Co., Ltd. 
Lindner & Co. 
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Lundberg, A. P. 

Marsh, Son & Co., Ltd. 

Modeoch, W., & Co., Ltd. 

Osler, F. 40. 

Simmonds Bros., Ltd. 

Тосвег & Co. 

Veritys, Ltd. 


Forgings. 
Jenkins, R. 


Fuel Economiser. 
Green, E., & Воп, Ltd. 


Furnaces & Draught Apparatus, 
Horsfall Destructor Co., Ltd. . 


Power Plant Co., Ltd. 
Unbreakable Pulley and Mill Gearing 
Oo., Ltd. 


Generators. 
British Thomson-Houston-Co., Ltd. 
Edison & Swan U.E.L. Co., Ltd. 
Lahmeyer Blectrical Co., Ltd. 


Glass. 
Edison & Swan U.E.L. Co., Ltd. 
General Electric Co., Ltd. 
Veritys Ltd. 


Hammers. 
Pilkington, P., Ltd. 


Heating Apparatus. 
General Electrio Co., Ltd. 


Hiuminations. 
The Imperial Lighting Oo. 


India-Rubber. 
Indis Rubber, G.P. & Tel. Works Co., 


td. 
New Gutta-Percha Co., Ltd. 


Induced Draughts. 
Sturtevant Engineering Co., Ltd, 


Injectors. 


Green & Boulding, Ltd. 
Holden & Brooke, Ltd. 


Instruments (Measuring). 


British Thomson-Houston Co., Ltd. 
Consolidated Electrica] Со,, Ld. 
Crompton & Co., 
Electrical Co., Lud The 
Everett, һе & Co. 
Evershed & n no ев, 5 
Genoral Eleo 
Kelvin & James Waite, pa. 
Walder Bros. & Oo. 
аи er Bros, Thampean, Ltd, 
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pitkin, Juf By & бо, 
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Insulating Material. 
Berry. Skinner & Co, 
Carr, Rowland & Co. 
Cohen, A. & E. 


Psychiloid, Ltd. 
Weaver, B., & Co, 


Insulators, &c. 
Doulton & Co., Ltd. 
Mica Insulator Co., Ltd. 
ann, F. W. 
Price, Bons & Co. 
Stiff, James, & Sons. 


Insurance. 
National Boiler & Genl. Ins. Co., Ltd. 
Phasnix Office. | 
Vulcan Boiler & General Ins. Co. 


Iron and Steel. 
Hardy & Padmore, Ltd. 
Macfarlane & Co. 
Measures, H. & G 
Simplex Steel Conduit Co., Ltd. 
Turner Bros. 


Iron and Steel Works Piant. 
Graham, Morton & Co., Ltd. 


Iron Buildings and Roofs. 
Graham, Morton & Co., Ltd. 


Ladders. 
Heathman & Co. 


Lamps (Arc). 


‚ Ltd. 
A. E. G. English Mfg. Co., Ltd. 
Braulik, G. 
British-Thomson-Houston Co., Ltd. 
Brockie Pon ar паш T i 
Bruce Peebles " 
Brush Electrica! Engineering co., Ld. 
Crompton & Co., L 
Detries, J., & Sons, Ltd. 
Drake & Gorham, Ltd. 
Edison & Swan U.E.L. Co., Ltd. 
Electrical Co., Ltd., The 
Foster & Co. 
General Electric Co., Ltd. 
Gilbert Aro Lamp Co., Ltd. 
Grunhut, R. 
Jandus Arc Lamp Co „Ltd. 
Otto Electrio Manufacturing Co. 
Reason Manufacturing Co. 
Smithson, Sharpe & Co. 
Veritys Ltd. 
Walters & Son. 
Wharam & Borland, 


Lamps (Incandescence). 
Braubk, G. 
British Thomson-Houston Co., Ltd. 
Brush Electrica] Engineering Co., L4. 
Consol Eleotric Lamps. 
Cossor, A. 

loo, Ltd. 

E & Swan U.E.L. Co., Ltd. 


Electrical Co., Ltd., The 
Gabriel & Angenault. 
General Biectrio Co., Ltd. 


Goossens, E., Pope & Co. 

Lyell, J. C., & Co., Ltd. 

Maokey в Eleotrio Tam Co., Ltd. 
Nernst Eleotrio Light, Ltd. 
Philips & Co. 

Боррово ae Co. 

Ve 

Zurich Incandescence Lamp Co. 


Lamp Hoists. 
Abbott & Co., Ltd, 


| Lamp Shades. 
Taylor & Co. 


Lathes. 
Redman, C., & Sons. 


Lead Smelters. 
Pass & Son, Ltd. 


Lifts and Accessories. 
Holt & Willette. 


Lubricants. 
Englebert & Co. 
Parsons, Fletcher & Co., Ltd. 
Willoox, W. H., & Co., Lid. 


Manufacturing Electricians. 
British Thomson H -Houston Со» Ltd. 
Croggon 5% 

Electrical Со., Ltd., The 
Jaeger Bros. 

McGeooh, W., & Co., Ltd. 
Sanders, 

Boots, Ernest, & Mountain, Ltd. 


Marble and Slate Bases, 
Віти, Spurrier € Co, Ltd. 


Metallic Packing 


Gre p n 


— Mot, Paoking $ Eng. (9, 


| 
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Mica. 
Barter, R. & 8. ° 
British Mios Co., Ltd. 
Taylor & 


Motors. 
Andrew, С. H., & Son, Ltd. 
Braulik, 
British Thomson-Houston Co., Ltd. 
Bruoe Peebles & Co., Ltd. 
Brush Eleotrical Engineering Co.,Ltd. 
Orypte Electr А паар, & Со. 


dore Tt 3*8 

Electrical Oo., Ltd., The 

General Глос: Со., Ltd. 

Неар, С. В. 

Holmes, J. H., & Co. 

Lahmeyer Electrical Co., Ltd. 

Lancashire Dynamo & Motor Co.,Ltd, 
on-Davies Motor Co. 

Mather & Platt, Ltd. 

Rhodes Electrical M Co., Ltd. 

Rochdale Eleo. Co., L 

Boott, Ernest, & Mountain, Ltd, 

Stevens & Barker, 

Sun Electrical Co., Ltd, 

Veritys Ltd. 


Motor Starters & Controllers. 


British Thomson-Houston Co., Ltd. 
MoGeoch, W., & Co., Ltd. 
юе! „ Oo., Ltd. 
Veritys L 


Name Plates. 
Endolithio Mfg. Co. 
Neal, 


Oil Cans and Filters. 


Baker's Patent Ари anoe Co., Ltd. 
Vacuum Oil Co., 
Wells, А, O., & Co. 


Overalls. 
Ward, W. J., & Co. 


. Packing. 


Friotlonlegs Eng, Packing Co., Ltd, 
Newton & Nicholson. 


Platinum. 
Edison & Swan U.E.L. Co., Ltd. 


Porcelain Appliances. 


Consolidated Electrical d Ltd. 
Dorman & Smith. 

Doulton & Co., Ltd. 

Hanke, R. 


Rail Bonds. 
Forest City Electric Co. 


Railway Signals. 
Baxby & Farmer, Ltd. 
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Rheostats. 


British Thomson-Houston Co., Ltd. 
Consolidated Electrical Со Lid. 
Sturtevant Engineering Co 


Schools and Colleges. 


Elec. E ing. ‚ Inst. Corres. Instruction. 
Electrical Standardising, Testing and 
Training Inst. 


Screws. 


Armstrong, Stevens & Son. 
Consolidated Electrical Oo., Ltd. 
Davis & Timmins, Ltd. 

Veritys Ltd. 


Soldering Paste. 
Beanland, Perkin & Co, 


Solvent, 
Waters, О. W., Ltd. 


Stampings. 
[mci d Бют (етеш. &. Bon. 


Jenkine, в. 
Steam Pipes. 
Aiton & Co. 


Dore & Co. 
Metallic Seamless Tube Co. 


Steam Traps. 


' Haigh, W. B., & Co., Ltd. 


Storey, Isaacs, & Sons. 


Steel Structural Work. 


Oraham, Morton & Co., Ltd. 


Stokers. 


Erith's Engineering Co. 
Prootor, J., Lid. 


Superheated Steam Engines. 
Combe Barbour, Ltd. 


Switchboards. 


British Thomson-Houston, Co., Ltd. 


Brush Electrical Engineering Co.,Ltd. 
Clift Manufacturing Co. 
Consolidated Electrical боз Ltd. 
General Electric Co., L 

Heaton, F. m а Со. 
Isherwood, W. H., & Co. 
J.ahmeyer Electrical Co., Ltd. 
MoGeoch, W., us Ё 
Parmiter, Hope & Со. 

Sturtevant Engineering Co., Ltd. 
тоне он Engineering Co. 


Veritys L 


Switches, 


General Electric Co., Ltd. 
Hart Manufacturing Co. 


Markt Bros. & Co. 


Marryat & Place. 
Moores, Farrell & Co. 
Plutte, Scheele & Co. 
Veritys Ltd., 


Tank and Girder Work. 


Braby, Fred., & Co. 
Graham, Morton & Co., Ltd. 


Telephones. 


mene Telephone vg СО. 
tish L. T riosson Mfg. Co. 


Falk, Stadelmann 4 Co., Ltd. 
General Bleotric Co., Ltd. 
Gent & Co., Ltd. 
International Electric Co, 
Veritys Ltd. 

Western Electric Oo. 


Tools, &c. 


Armstrong, 8tevens & Son. 
MAN & Baxter, 

Milnes 

Newpeld s Machine Тоо! Co. 
Rhodes, J., & Sons. 

Taylor & Challen, Ltd. 

Tangye Tool & Electrical Co., Ltd. 
Watson, W., & Sons. 

Wolf, 8., & Co. 


Tramway Supplies. 


British Thomson-Houston Co., Ltd. 


Consolidated Electrical Co., Ltd. 
Dick, Kerr & Co., Ltd. 

Electrical Co., Ltd., The 

Elec, Riy. and Tram Carriage Works, 


General Electric Co., Ltd. 
MoGeooh, W., & Co., Ltd. 
Veritys Ltd. 


Transfers. 
Butoher, J. H., & Co. 


Transformers. 


British Thomson-Houston Co., Ltd. 
Brush Electrical e Со Ltd. 
Lahmeyer Electrica! Co., L 


Turbines. 


Brush Electrical Engineering Co.,Ltd. 
Gilbert Gilkes & Co., Ltd. 
Gordon, Jas., & Co. 


[Decon 


CLASSIFIED INDEX CF чөн E R from Page 17.) ЧЙ 


Varnishes, &c. 


Crane, Fred., Chemioal Co. 
Edison & Swan U.E.L. Oo., Ltd. 
Standard Varnish Works. 
Sterling Varnish Oo, 


Ventilation. 


Belliss & Morcom, Ltd. 

Keith, Jas., & Blackman Co., Ltd. 
Sturtevant En депп Co., Ltd. 
Воп Fan Co., 

Veritys Ltd.e 


Vulcanite. 


Carson, Evans, & Co, 
Traun, H.,& Sons. 


Wire (Covered). 


Anohor Cable Co., Ltd. 
British Insulated and Helsby Cables, 


Ltd. 
Callender's Cable & Construo. Co., Ltd. 
Co БЕ Bros., Ltd. 


Electrical 05. Lied., The 
General Electric Co., Ltd, 
Glover, W. T., & Co., Ltd. 
Johnson & Phillips. 

Land & Sea Cable Works, Lid. 
Liverpool Electric Cable Co. 
London кеси Wire Co., Lid. 
MoGeoch, W., 4 Oo., Ld. 
Moesch & Bohmidt. 

St. Helens Cable Co., Ltd. 
Straus, G., & Co. 

Union Cable Co., Ltd. 
Unsworth, G. B., & Sons, Ltd. 
Veritys Ltd. 


Wire (Uncovered). 


Davis & Timmins, Ltd. 
Electrical Co., Ltd., The 
Ramsden, Camm & Co., Ltd. 
Smith, F., & Co., Ltd. 


Wiring Systems. 


American Ciroular Loom Co, 
Oonduite and Fittings, Ltd. 
Conduit and Insula on Co., Ltd. 
General Electric Co., Led. 

New Brotherton Tube Co., Ltd. 
Simplex Steel Conduit Co., Lid. 


Wiremen's Sundries. 
Braulik, G. 


x 
Р сл | 
" zb 
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FOR ALL BLEOTRICAL AND OTHER PURPOSES. 


Miscellaneous Announcements relating to Situations, Articles for Sale and Wanted, $c., appear on p. 29, dc. 


H- ALL S 


Patent Direct-Acting 


DILER FEED PUMP 


ECONOMICAL and EFFICIENT. 


An Ideal Pump for 
General Boiler-Feeding Purposes. 


UP-TO-DATE 


Engineers, 


L N 


EVERY WAY. 


J. P. HALL & SONS, 


LIMITED, 


PETERBOROUGH, 


TAYLOR & CO., 


19, Hatton Garden, London, Е.С. 


Telegrams : Micron, LONDON," 
Telephone: Ne. 4576, P. O. Овитэль 


c MM BULLY CEN 
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ELECTRICAL ENGINEERS AND MANUFACTURERS. 


ENCLOSED ARC LAMPS 
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ле 2 WB HULL 


m 


W. B. Hull's Premiges at Cricxlewood, London, lighted by B.T.H. Arc Lamps. | 


ү ———— —— —— —— - - - 


FOR STREET AND INTERIOR LIGHTING. 


Attractive ia appearance, easy to trim, and of the Finest Materials 
and Workmanship- throughout. All parts are interchangeable, and 
the insulation used is either of mica or earthenware, no fibre, 
rubber, or other perishable material being employed. 


PROMPT DELIVERIES. 


Head Office and Works: RUGBY. 
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Trolley Wire Holder for Electric Tramways & Railways | 


(PATENT). 


No soldering required. Automatic in its grip. No striking. No 
sparking. No more wires to fall. No skilled labour required. 


Great saving in speed and cost of erection. Erected in less than 
two minutes. Each ear put in position whilst straining the wire, 
therefore no return to work afterwards as in the soldered ears. 


The Spherical Me'allic Packing and Engineering Co., 


Sole Proprictors, 
HENDHAM VALE, MANCHESTER. 


ELECTRICAL INTERLOCKING. caveat raLaom. i502. 


The Board of Trade have again and again urged the necessity of combining the Lock Block systems by actual connection between the Telegraph 
Instruments and Locking Levers, to effect **inter-dependent working." This great improvement, eH: with Supplementary 3 Bei Action, has deity 
reliably accomplished and brought into practical use on several lines by Messrs. SAXBY & FARMER, under protection of various Patents ted or assigned to 
Diploma of Honour (the Highest Award), Edinburgh, 1890. For particulars, Plans, end Estimates, apply to 


SAXBY & FARMER, Ltd., Railway Signal Contractors, 53, Victoria Street, WESTMINSTER, LONDON, 8.W. 
Manufacturers of Ratlway Signale, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. 


ALTERNATORS 
THE BRUSH ELECTRICAL 
„22 ENGINEERING:G@G:LID W 


AY FALCON WORKS ‘LOUGHBOROUGH LEICESTERSHIRE ; 
(NEA OFFICES 106 70112 BELVEDERE ROAD LONDON. S 


PATENT GRIP’ соношт FITTINGS, 


SECURE ELECTRICAL RICAL CONTINUITY. 
DISPENSE WITH SCREWING TACKLE. 
SELF CONTAINED. NO LOOSE PARTS TO GET LOST. 
NO TWISTING OF WIRES. 


Full Particulars from Sole Manufacturers з 


THE METALLIC SEAMLESS TUBE co., Ltd., , 2, susaumovam, 
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VERITYS 
PLANT ^w 
MACHINERY. 


ASTON 


ASTON | 
MOTORS. | 


ASTON 
MOTOR- 
GENERATORS 


BEST & LLOYD, Lu. 


MANUFACTURERS, 
BIRMI NG НА М, campray WORKS, HANDSWORTH, 


AND 
LONDON, п, BARTLETT'S. BUILDINGS, HOLBORN, Е.с, 


— т н 


ELECTRIC ( 
LIGHT ~ 
FITTINGS. 


MODERN DESIGNS in 


. || WALL BRACKETS, 

| lilustrated Catalegues 

| — upen application TABLE AND FLOOR STANDARDS, 

| asoompanied by HALL AND VESTIBULE LIGHTS, 

| Hee ане с DINING & DRAWING ROOM FITTINGS. 


“SURPRISE” PENDANTS, 
No. 12834, &e., As., &e. 
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Nat. Telephone: | . Teleg. Address: 
4313 Gerrard. | Galvanoscope, Lomdon. 


ELECTRICAL CO. | 


LIMITED. 


FITTINGS SHOWROOMS : 


162, Shaftesbury Avenue, W.C. 


IDEAL 


Candle Fitting. 


THE LATEST AND MOST IMPROVED 
e Adiustablei Candle Fitting on the Market. = 
Д | 


4 


UM es ann geo 
FIN ——————— 
— — =: High 
at once | 
| and Low 
for | 
Illustrated Voltage 
Leaflet | | Lamps 
with Prices kept 
and | ‚ 
In 
all Particulars 
clearly stated. Stock. 
d d d 28.5 


Head Offices: 121—125, Charing Cross Road, LONDON, W.C. 


— "o ——— — —— — o 


— что — — CURE, SE, = — GEE, — — ——— “ee eee —— — — — — — 
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The most complicated insu- 
laters, with or without metal 
parts, are produced with 


Roburine, à 


[d 


` the best material for 
electrical work. 


2999888 5 
*) e U m 


D, 


ré 
/ 


. 


—— . —— . — 


fllustrated List Pest Free. 


GABRIEL 
AND 
ANGENAULT 
(5, Victoria Street, 
LONDON, S.W. 


ESTABLISHED 1868. 


Centrifugal 
: Pumps 


PUMPING ENGINES, 


Fer Books, Clroulating Purposes, 
Salvage Werk, дә. 


ccc М The and most Efficient Pump 
r N in the ket, From newest and 


STEAM BENDS 


HIGH OONDUOTIVITY 


CASTINGS 
JOHN DORE & CO., 


HIGH STREET. BROMLEY-BY-BOW. LONDON. E. 


tonoon: м, vicaria s, шшш кл. THE STIRLING BOILER CO.. LTD., 
ane A MOTHERWELL, SCOTLAND. 


Registered Office :—2, Bt. Andrew Square, EDINBURGH. Telegrams :—'* Bvaporate, Motherwell.“ 
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17, WATER LANE 


‘CONTROLLERS 
REVERSING MOTORS. 


We Olaim the following Advantages г— 


1. No Reversing Switch. 


» Reversal and Control 
10 one movement of 
single lever. 


3. АП Resistances con- 
tained in case, giving 
very compact ar- 
rangement, 


4. Magnetic blow-ont 
upon all sizes. 


5, Only four terminals to 
connect. 


6. Contacts can be re- 
placed in а few 
minutes by undoing 
two screws only. 


7. АП parts easily acces- 
sible for repairs or 
renewable. 


On account of ease in 
reversal and control, 
and small space oc- 
cupied it is especially 
suitable for ma- 
chines with several 
motions controlled 
by separate motors. 


aU» Type for Light 
Service. 


(PATENTED.) 


— Sum. А һм м ж л dm 


Electric Controller & Supply Co. 


47. VICTORIA STREET, LONDON, 8.W. 
(АЙП OLEVELAND OHIO, U.8.A) 
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LE CARBON 


GT. TOWER ST., LONDON, E. E. 


& 2 
—2 5 


ira 
Lo 


Price List and all Information on our . 
different qualities on Application. 


AN 


500-Volt 


CIRCUIT BREAKER. 


RANGE IN AMPS. 


2- 8 
5-14 
10-25 


2 EACH. 


FOR OTHER SIZES 
SEE LIST. 


LIBERAL TRADE DISCOUNT 


| Mannvar- $ 4 i Pace l 


P 


28, Hatton Garden, LONDON, E. C. 


Telegrams: ** ANNEALABLE, London.” 
Telephone 991 Holborn, 


DYNAMOS and MOTORS. | 


RAMSDEN. CAMM & CO., 


Lrp., 
BRIGHOUSE, YORESHIRNE. 


Iron, Steel and Copper Wire Drawers. | 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE. 


ny ce Contractors to Н.М. Postmaster-General, the indian and Colonial Governmente, and Leading Raliway Companies. 
B | SPECIALITIES :—FINE SIZES of Н.С. COPPER, GERMAN SILYER, &c., WIRES. | 


TEMPORARY 
Electric 
Lighting. 


Largest and Best Stock 

of Temporary Fittings in 

the kingdom. 

Installations of any 

size for private use and 

the trade on shortest 

notice. Fittings on hire. \ 
Works oarried out for 

Н.М. the King, H.R.H. 

Prince of Wales, Corpora- 

tion of London &o., &o. | 


Bailey’s PATENT —— 


SPEED & PRESSURE RECORDERS 


Fig. 818.—Recording Gyrometer. Fig. 816.—Pressure Recorder. 


ENOVVN ALI OVER THE WORLD 
ков Recording Accurately FLUCTUATIONS OF BOILER PRESSURES, 
RECORDING SPEEDS OF ENGINES, MACHINES, &c. 


W. Н. BAILEY & CO., Ltd., A/bion works, MANCHESTER. 


LONDON :—16, FENCHURCH STREET, E.C. 


4, 8, 8, Newton St., 
Holbora, W.C. 


— — — 
А. ЧУ, * М... 


— , 
SIMMONDS Bros. Lü., | 


Ih 


mS 
-— 
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H-SCHOMBURGASOHNEAG: 
SOLE AGENT FMOSTERMANN 


51/58 LEADENH ALL STREETE-C: 


Single, Two, or Three 
Phase Motors. 
— 
Alternators, 
100 to 2000 


Alternating 
to Continuous 
Transformers. 

— ... 


CATALOGUE ON APPLICATION. 


MAAN 
Telephone No. 12,830 Central. 


CHEAP. 


Telephone No. 72 Dartford, 


| The «DIAMOND H.” Switch, 


Tr ade 


<> 


Mark. 


Key. 


LONDON OFFICE : 
25, VICTORIA STREET, $.W. 


WILLIAM CRICHTON, 


European Manager. 


— —— — 


The Hart Mannkacturing Co., 
Hartford, Conn, N. S. A. 


Rotary Lock Switch. 


THE N.S. ELECTRIC STORAGE CO., LTD., 


SOLE PATENTEES AND MANUFACTURERS OF THE 


NEW SOLID ACCUMULATOR 


The IDEAL Cell for Central Stations, Tramway Work and Ordinary Lighting Installations. 
‘INDESTRUCTIBLE. —: 


HORTON KIRBY, KENT 


Telegraphic Address :—“ Niblett, mE Darenth." 
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| Supt: 75 Shine mates 
К ee 
PC CUM "MEXBOUGH.: 8 ö 
| “WORCESTER -IRI BURGH 
OBAN (N. 8) DA 
“SACTBURH | 42 АА 


EFFICIENT. 


City Office : 138, QUEEN VICTORIA STRUET, E.C. 


RALPH NEAL, 


Maker of Presses, Press Tools & Punches 
of Every Description for Electrical and Mechanical Engineers, 
BLANES, WASHERS, PRESS PIEROINGS, DIM STAMPINGS IN 
BTEEL, BRASS OR ANY MATERIAL, FOR TRADH. 
LABELS and NAME PLATES A SPECIALITY. 

49 & DO, PERCIWAL ST., LONDON, E. G. 

Telephone: 4948 Central. 4 


LONSDALES, Blackburn, 


BOILER COVERERS, 
Will send а sample cask (6 cwis,, 35/., carriage paid) of then 


PATENT PLASTIC CORK COVERING 


Telegrams: “ Plastic, Blackburn.” Telephon No. 626, 8700 
London Agent F D. TAYLOR & OO., 60, Cannon St., London Ж.С. 


It will pay you to consider the advisability 
of using TRANSFERS for 
marking your manufactures. They are the most 
ecohomical and convenient method. No screws 
cannot be knocked off; fixed ina few seconds ; 
suitable for taking off on metal, wood or any 
smooth surface. Write for prices and samples. 
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| THE AUTOMATIC CLAW SWITCH 


THE PERFECTION OF BRANCH SWITCHES. 


RECORD! RECORD! 


This Switch has broken 
З Amperes at 
500 Volts. 


This Switch has broken 
7 Amperes at 
230 Volts. 


No. 2600.—5 Ampere, with plain Brass Cover. 


AT LAST A PERFECT 
FUE Ww | AND RELIABLE 


У 2 


m — 


Uu 


PRICES MODERATE! but throughout of Best English Workmanship. 
| EVERY SWITCH GUARANTEED. 


38 & 39, Beech Street, 


MARKT BROS, 4 C0, 5.5.29. g 


Manufacturers от all Kinds of Electrical Accessories. 


: — Anne WATIMETERS 


| DIRECT реш 
ОМ THE MARKET. Accurate өп mom Circuits. 


WAVE FORM, 
FREQUENCY,. 

| POWER FACTOR. 
Switchboard, Recording and Portable Types Made. 


Foster's Original - - 
- =- Hot-Wire Patents. 


WORKS AND OFFIOES - Switchboard бур 6" scale, 
W | R Makers s 
orple Road, Wimbledon. 


We быы ЫНЫ KELVIN « JAMES WHITE, и. 


Telephone :— .O. edon. 
ese oe ees Cambridge St., GLASGOW,!& 66, Victoria St., LONDON. 


— S 
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A GOOD RESOLUTION. 


One you will never regret 
making and which you will 
have no difficulty in Keeping. 


The Berliner Telephone Manfg. Co. wish all their friends 
a Prosperous New Year. 2 2 s 2 4 2 


OUR LATEST DESIGNS ARE 
WORTH WRITING FOR. 


The Berliner Telephone Manfg. Co., 


200, Upper Thames Street, London, E,C. 


Tele phone: No. 6089 Bank. Telegrams: ' CUCUMIS, LONDON,” 
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CARBON MEANS 
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-———— 


GOOD LIGHT. 


| 3 The GENERAL ELECTRIC CO., Ltd. 


| Telephone 887 Влхк 


| 3 GOOD | 
(6 Lines). Head Office: 71, Queen Victoria‘Street, Е.С. «кесу London. | 
| 


| And at NEWCASTLE And at 
| ала С DUBLIN CAPE TOWN SYDNEY 
E LASGOW BELFAST JOHANNESBURG OALCUTTA 
ae REC?’ TRADE MARK BIRMINGHAM 
| [ = К ы CARDIFF MELBOURNE BARIS | 


— — | 


| (40 | 
| 
| 
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ASTING MACHINES for ACCUMULATOR MAKERS 


for every description of Grids, Contacts, Bars, &c. SPECIAL MOULDS made for any new 
type of Plate. Expert workmanship guaranteed, and best material only used. EXISTING 
MACHINES and MOULDS repaired and altered. All Lead Casting work undertaken. 


BONITE “ best quality specially made for Accumulator Makers. Boxes, 
Corrugated and Perforated Separators, Rods, Forks, &c. 


RUBBER CORKS AND VENTS 


BEST QUALITY ACID PROOF RUBBER. 


GLASS BOXES, TUBES, RODS, 


and GLASS VENTS of every description. 
LOWEST PRIOES ON APPLICATION. 


B. KUETTNER & MACDONELL, sins он, e" 


ENGINEERS & CONTRACTORS. Telephone —6109 Gerrard. 
Works:—BROCKLEY, LONDON, S.E. 


Tur Инет Review CHEAP PREPAID ADVERTISEMENTS. 


(LATEST TIME for receiving 12 noon Thursdays ) 


Rslating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Salo, Patente for Sale, Specifie Articles of any kind 
Wanted, or for Sale or Exohange, are inserted at the rate of ONE PENNY Per Word (minimum 1s.) 
Box Number and “Electrical Revisw? Addr, ss count ae Seven Words. 


ELBBBBDEBBEDDEDDDE ЖИ 
Bupngonnnengogg oni RE 
-RODLEELLLEPEELDER. 


^ AEEEBELBDEBEBPUHREL ЕЕ 


Where Advertisements are to be answered to a given number, letter, or nc:n de plume at the ELECTRICAL Review Office, applications 
for names and addresses of the Advertisers will be entirely disregarded. 
TEREE CONSECUTIVE INSERTIONS FOR THE PRICE CF TWO. 
4 „ The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, Е.С. 


Advertisers will please note that New Copy and Altera. 


DISPLAYED ADVERTISEMENTS, 4 оғ» to Existing Advortisoments (with Btooks) should 
reach here not lator than MONDAY Morning. - 


The Electrical Review” ia the recognised medium ої the Electrical Trades, and has Bv FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. | 


WHEATLEY, KIRK, PRICE & CO. SITUATIONS VACANT.— Continued. 


(ESTABLISHED 1850), 
ELECTRICAL & MECHANICAL VALUERS, ARBITRATORS 
AND AUCTIONEERS. 
Our Average Annual Valuations Exceed £ 2,500,000. 


TRAMWAY AND ELECTRICITY SUPPLY VALUATIONS. 


BRIDGEND URBAN DISTRICT COUNCIL. 


Periodical Valastions: „ and Reports: An DEPRECIATION: ANTED by the Bridgend (Glam.) Urban District Council, я 
‚ &c., in conformity wi e Acts. Working Electrician, in connection with the Electric 
Valuations and Arbitrations for transfer under local 85 ое powers, Lighting Undertaking. Salary £130 per annum. 
Bales or Purchases of e e ему List of duties furnished on application to the undersigned, to 
| whom formal application for the appointment, accompanied bv 
46, Watling Street, Queen victoria $t. London, E.C. copies of three recent testimonials, addressed '' ELECTRICIAN,” 
nd at Alber ambers, ert Equare, Manchester. must be made by 6th JanvaRy, 1905, at 4 p.m. 
Telephones :—5077 Bank, London. 8218 Central, Manchester. y : : P 
Telegraph Addresses:—'' Indices, London"; ‘Indicator, Manchester." T. J. HUGHES, 
A o d Clerk to the Council. 
Court House Buildings, 
Bridgend, Glamorganshire. 
SITUATIONS VACANT.. December 28th, 1904. | 571 


If letters are not to be delivered to certain firms or individuals (if knowm, 
[nstructions to that effect should be sent to the Manager of the ELECTRICAL à 
Review, who will do his bes: to carry out such instructions. Letters of 
applicants cannot in such cases be returned to them, nor can the names of Where Advertisements аге to be answered to а given number, letter, oe 


vortisers using a number or а nom de plume in any way be disclosed. aom de plume at the ELECTRICAL REvikWw Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 
Original Testimonials should never be sent. Cheap prepaid Advertisements are inserted under this healing at tho rate of 
—. . LE EE EIB ее селее i Penny er Word (minimum Is.). Three Consecutive Insertion for tha 
ce of two. 


Box Number and ELECTRICAL Rzvigw address count as seven words. 
WOOLWICH POLYTECHNIC. 


Principal: WILLIAM GANKON, M.A. 


A PPRENTICE required in mannfacturing electrical business. 


HE GOVEBNORS invite applications for the post of Lecturer 45, Ghani heed Walt ^ Core, Electrical ти. 


and Demonstrator in Engineering. Commencing salary £150 
per annum. Particulars of the post may be obtained from the | ————————————— ———————————————————— 
Principe! on receipt of a stamped addressed foolscap envelope. (T nes Hand, by large contractors, to erect three-phase 
All applications, to be made on special forms, must be lodged with colliery plant in West of England. Must have previously held 


the Principal before December 81st, 1904. responsible position, and had experience in similar work.—Apply, 
A. J. NAYLOR, giving full particulars, to 588, ELECTRICAL RRvIxw, 4, Ludgate 
Clerk to the Governors. Hill, London. 

cember 14th, 1904. 418 
ооа соси dd REN Re E ELE RAUGHTSMAN wanted at once, accustomed to H. and L. T. 
F SCIENCE AND ART. switchboards and switchgear. State age, experience, and 
DONCASTER SCHOOL OF $ salary required.— 550, ELECTRICAL REVIEW, 4, Ludgate Hil, 

London. | 


Teacher of Electrical Ergineering. 


; Я i LECTRIC Cables.—Gentleman, with good connection amongst 
A TEACHER is required for the remainder of the Winter 4 corporation engineers, large contractors, and wholesale 
Session to take Classes in Electric Light and Power Distri- buyers, wanted to repreeent Manchester firm of cable makers.— 


bution on Moxpav EvENINGs, viz.:— Ordinary, 7.15 to 8.15; | Apply in confidence to 425, ELECTRICAL Bevirw, 4, Ludgate Hin 
Preliminary, 8.30 to 9.30. School re-opens, January 9th. London, ’ » $, dga › 


Applications, stating salary required, experience, &c., to be 
on as possible to 
мшш. Е. J. CLARKE, 


Oriental Chambers, Continued on пегі page.) 
Doncaster. 539 
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SITUATIONS VACANT.—Continued. - 


OR Bradford Corporation Electricity Department.—Wanted 
immediately, a Draughtsman thoroughly acquainted with 

the design of heavy low-tension switchgear, and capable of pre- 
paring detailed working drawings of same, and for general 
eleetricity works draughtsmanship. Not less than 12 months 
work toa satisfactory man.—Apply by letter only, stating age, 
wages required, and when prepared to start, enclosing testimonials, 
to ENGINEER AND MANAGER, Electricity Offices, Victoria Square, 
Bradford. | 576 


OREMAN Winder.— Wanted a Foreman with first-class experi- 
ence in the winding of continuous and alternating current 
machines of all sizes. Good permanent berth for a suitable man. 
—State age, salary, and past experience, with references, Elec. 
trical Department, Vickers, Sons & Maxim, Ltd., Sheffield. 496 


MPROVER.—Vacancy with consulting engineer, technical 
training essential. Premium 50 guineas; salary after three 
months.—‘' A., 44, Chancery Lane. | 566 


- 


VERHEAD Line Superintendent wanted by contractors for 
construction work in Great Britain.—State experience, 
references and salary.—Apply, 564, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


- 


ACKER for Incindescent Lamps, &c.—Apply BrusH ELxc- 
TRICAL ENGINEERING Co., 106, Belvedere Road, S.E. 566 


pu Pnpil.—Vacaney occurs in municipal lighting and 
tramways department to qualify for Assistant. Engineer.— 
546, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


pus Pupils.— There are vacancies for Premium Pupils at 

the Kirkcaldy Corporation Electric Light and Tramway 
Power Station for young engineers wishing to enter into municipal 
work. Premium £52 108. Enquiries should be sent to the under- 
signed from whom fall information regarding the work and pros- 
pects can be obtained.—O. F. Francis, Burgh Electrical Engineer 
and Tramway Manager, The Electricity Works, Victoria Road, 
Kirkcaldy. 501 


E 


UPILS.—A firm of manufacturing electrical engineers in the 

West Riding of Yorkshire, has а vacancy for two Pupils. 

Premium E50 per annum.— 494, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


"PD EQUIRED, by a Technical Institute teaching Electrical and 
R Mechanical Engineering by Correspondence, a Gentleman for 
the Instruction Department. Must have had a good technical 
training and practical experience. Permanent and progressive 
position. Commencing salary about £250 per annum.—Apply 
with full particulars to 500, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


— — — 


WITCHBOARD Attendants (alternating and direct current) 
8 wanted in station near London; commencing salary 108.— 
Apply, giving full particulars of training, to 549, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


HE Rhodes Electrical Manufacturing Co., Ltd., requires а 
capable commercial engineer to start branch office in Man- 
chester, for the sale of their well-known continuous and alternating 
current motors in that district on a basis of salary and commis- 
sion.—Write, stating full particulars of connection, &c., to 70, 
‘Bishopsgate Street Within, London, Е.С. 484, 


1 wanted, with a good London connection for sale 
| of Millinery and Electrical Wires ; or Partnership would be 
entertained.—Apply, stating experience, age and salary required. 
— 580, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED at once, Shift Engineer in electric railway power 
house in London. Salary to commence, £130 per annum. 
Previons marine experience necessary.—Applications, with age 
and copies of testimonials, to be sent to 551, ELECTRICAL REVIEW 
4, Ludgate Hill, London. : 


ANTED at once, byelectric power distribution company in 

the North of England, a Station Superintendent to take 

charge of high pressure alternating station. Mechanical training 
essential. Salary £120, rising to £1£0 by £10 per annum.—Apply, 

. with copies of recent testimoniais, to 552, ELECTRICAL REVIEW, 4 
Ludgate Hill, London. dii 
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SITUATIONS VACANT.—Continued. 


We at once, thoroughly experienced Stoker used to 
hand- fired) Lancashire Boilers and Meldrum's forced 
draught. Wages to commence at 303, a week upstanding, with 
prospect of permanency to suitable man used to boilers, pumps, 
economiser, &c.—Apply, stating age and full particulars of experi- 
ence, to the CAMBRIDGE ELECTRIC Surpiy Co., LTD., Thompson's 
Lane, Cambridge. К 


SITUATIONS WANTED. 


Where Ac zertisements are to be answered to а given number, letter, or 


nom de plume at the ELECTRICAL Review Office, applications for names 
addresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.). Three Consecutive Insertions for the 
price of.two. | 

Box Number end ELxXcrRICAL Review address count as seven words. 


Latest time for receiving, 12 noon, Thursday. 


A COMPETENT and thoroughly reliable Wireman; plant, 


motors, lighting, telephones, bells; references.—584, ELEC- 
TRICAL REVIEw, 4, Ludgate Hill, London. ' 


DVERTISER desires situation as Clerk of Works or Foreman 

of Works on construction of permanent way, either tram- 

ways or railways. First-class testimonials.—426, ELECTRICAL 
Beview, 4, Ludgate Hill, London. : 


DVERTISER (19), three and half years’ college; first-class 
excellent references; seeks situation. Station or manu- 
facture. — Apply N. E.,“ 9, Myrtle Terrace, Portswood. 
Southampton. 437 


* 


AT cera seeks permanent responsible position. 20 

years’ wide varied experience every branch, practically, 
commerciallv. Well educated, good business connection ; formerly 
manager leading London contractors. Good estimator and draughts- 
man. Highest references.—481, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


6 or any position of trust required by young man 
(age 19) with good knowledge of the work; 4 years in office 
of electrical engineers, very ambitious and willing.— W. K.,“ 4, 


Clifton Place, Radnor Cliff, Sandgate. 


HARGE of Private Plant wanted by Electrician, with good 
knowledge of the proper maintenance of installations and 
carrying out extensions. Many years with well-known company in 
London.—583, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
Д 


RAUGHTSMAN. requires re-engagement shortly; leading 

hand in designing stations, high-tension switchboards ; been 

with well-known firms.—Apply, 519, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


RAUGHTSMAN (21), three yeara shops, electrical testing 
department (Elswick), drawing and estimating. Excellent 
testimonials and references.—Address, К. BRACKENBURY, Barham, 
Canterbury. 542 


De or Erector, London central station experience. 
Specialty : construction and mains work. Reliable and 
practical.—555, ELECTRICAL Review, 4, Ludgate Hill, London 


LECTRICAL Engineer seeks re-engagement, 18 years' experi- 
ence in plant, power, and installation work, and working 

out schemes and estimates; good manager of men; salary 
moderate.— F., 143, Percy Road, Shepherd’s Bush. 541 


LECTRICAL Trades Union. Telegrams:  ''Eltradion, 
London"; Telephone: 623 Central.—Employers requiring 
competent workmen can obtain same at short notice by use of 
telephone or post to A. Ewer, Club Union Buildings, Clerkenwell 
Road, E.C. 9657 


LECTRICAL Engineer of many years’ standing and practical 

experience in every department, is open to an appointment 

with a good firm.—471, ELECTRICAL Beview, 4, Ludgate Hill, 
London. 


(Continued on nest page ) 


908 


—— 


— — WD — [ү — — 


- — — 


— — н 9 - 


—— — . —— — — — — e чы, 


December 30, 1904.] 


SITUATIONS WANTED.— Continued. 


TU a ee wants job, town or country.—*' ELECTRICIAN,” 
67, Knowle Road, Brixton, 8.W. 498 


LECTRICIAN requires charge of plant, dynamos, motors, 
accumulators, gas engines, factory or private; practical 
wiring experience also. Permanency preferred.— ELECTRIC, 37, 
Chatsworth Road, N.E. 573 


TO ис WRENN, experienced. reliable, requires 
job, town or country.—''A. S.,“ 8, Heyworth Road, 
Clapton. | 975 


NGINEEB wants situation working private installation; good 
references.— Frank HUBBARD, ‘‘ Blythewood," Maidenhead. 
577 


MPROVER at winding wants sit. Age 21.—579, ELECTRICAL 
I. Revinw, 4, Ludgate Hill, London. 


OINTER’S Mate or Handy Man wants job, used to meter fixing, 
with knowledge of arc lamp trimming. Good reference. 
Abstainer.—“ A. B., 17, Derby Road, Southampton. 


К. JOHN TODD (late of Hodges & Todd, Ltd.) is seeking 

an appointment either as Traveller or in any capacity 
where a knowledge of electrical contractors is an essential.— 
Address, 84, Patshull Road, Kentish Town, London. 553 


pe Electrician desires change as Engineer-in-charge, 
power and lighting plant.— D.,“ 11, Blomfield Street, 
Paddington. 568 


EST-ROOM.—Advertiser (19), requires situation. Had good 

practical and theoretical experience in many well known 

London firms. — 535, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


HOROUGHLY practical Electrician, in charge of power and 
lighting plant, desires change. Similar berth or engineer 
for large estate.—‘‘ S., 29, Bradbourne Street, Fulham. 507 


үү “20 by а M.IM.E. and A.M.LE.E., &c. (85), a 
porinanent responsible position. Practical experience in 
works management and maintenance; steam, hydraulic and 
electrical plant; machinery distribution, permanent way, work- 
shop construction, and sanitation. Expert knowledge in the 
conversion of all kinds of works to electrical transmission ; 
designing and equipping central power stations and the manage- 
ment of same. Varied experience jn the management of water- 
tube and other boilers, cond. plant, h.-t. and 1.-t. generators and 
accessories. Great experience in heavy repairs and quick dis- 
patch ; good draughtsman, organiser and disciplinarian ; excellent 
credentials, and highly recommended.—Address, 91, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


IREMAN, disengaged, casing, conduit, bells, telephones ; 
references.—'' ELECTRICIAN," 61, Rosebury Road, Fulham. 
562 

IREMAN, competent, seeks situation ; casing, Simplex, &c. 
e S.," 5, Cremorne Road, Chelsea. | 560 


— — — — A M 


IREMAN, quick, competent, Simplex, casing, barrel.—H. 
GALT, 61, Lofting Road, Barnsbury. 536 


JREMAN wants work, town or country.—ELEcTRUS, 17, 
Tavistock Road, Westbourne Park. 584 


IREMAN (Improver) wants job, five years’ experience, own 
tools, good references. — J. L., 17, Clarendon Road, 
Walthamstow. 958 


IREMAN wants work (good references).—*' P.," 15, Adley 
Street, Clapton Park. 557 


IREMAN, experienced, highest references, charge preferred ; 
town or country.—'' W.," Strad House, Wisbech. 943 


IREMAN wants job; good references ; casing, Simplex, &c. 
E.,“ 6, Belinda Road, Brixton, 559 


IREMAN, quick and competent (all branches), casing, 
Simplex, barrel. FI Rulx, The Cottage, Arundel Terrace, 
Barnes. 578 


IREMAN, good all round, wants job; four years last firm. 
Town or country.—RvDKIN, 104, Thorold Road, IIford. 572 


IREMAN (married) wants job to look after private elec- 
trical plant; used to oil engines. Good testimonials.— 
“Е. L.,“ Bryn Ivor,” King's Road, Walton-on-Thames, 585 
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SITUATIONS WANTED.—/Continved). 


IREMAN wants work, light or power.—'' Z., 17, Dieppe 
Street, West Kensington. 574 


IREMAN seeks situation. Town ог country. Full rate.— 
„W.,“ 71, Alma Street, New North Road, N. 581 


IREMAN wants job, diseuraged, Simplex, casing, barrel.— 
„F. H.,“ 17, Bouverie Street, Paddington. 441 


£l Bonus.—Engineer (3S), six years' experience 88 Chief 
7 Engineer, first-class certificate, desires responsible 
position in the Management of Engines, Pumps, Boilers; do all 
repairs. Excellent testimonials. Above will be ziven to anyone 
securing suitable position for advertiser.—4160, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


AGENCIES. 


Where Advertisements are to be answered to a given numbcr, letter, or 
tcm ae plume at the Evrcrrica, Review Office, applications fo: names 
addresses cf the Advertisers will be entirely disregerded. 

Cneap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s). Three Consecutive Insertions for the 
price of two. 

Box Number and ELECTRICAL Review address count as seven words, 


l A GENTS Wanted for Sale of British-made Portable Electrio 


Drills for high speed tool steel.—K24xos, LTD., Bath. 488 


IRST-CLASS Cable Agency wanted by established firm on 
North-East Coast. Can guarantee good turnover.—Apply by 
lever, 436, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


PARTNERSHIPS. 


Where Advertisements are to be answered to a given number, letter, ór 
nom de plume at the ELECTRICAL Review Office, applications fcr names and 
addresses cf the Advertisers will be entirely аа d. | 

Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny r:r Word (minimum 1s). Three Consecutive Insertions for the 

ice of two. 

Кс: Number and ELECTRICAL Review address coun’ as seven words. 


ORKING Electrical Engineer would like to meet with small 
eontractor with view to Partnership. North London 
preferred.—552, ELECTRICAL Review, 4, Ludgate Hill, London. 


BUSINESSES FOR SALE AND WANTED 


Where Advertisements are to be answered to а given number, letter, or 
fom dc plume at the ELECTRICAL Review Office, applications fcr names and 
addresses of the Advertisers will be entirely disregarded. | 

Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.). Three Consecutive Insertions for the 


price of two. 
Box Number and ELECTRICAL Revikw address count as seven words. 


LECTRIC Lighting and Power Contractors’ Business for 
Bale, Midlands, established 1890; good connection, stock 

and goodwill, £500 to £600; strict investigation invited to bona 
fide eHgNirers.— 187, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


FOR SALE. 


BACK GEARED JENNEY MOTORS, SHUNT WOUND. 


ESSR8. ROBERT W. BLACKWELL & CO., LTD., 59, City 

Road, London, E.C., have the remaining stock of Jenney 

Motors for disposal at low prices. Six months’ guarantee. Back 
gear shaft about ith of stated speeds, pulley provided. 


Two 4 E. P., 280 volts, 2000 revs. 
Four 1 „„ 230 „, 1850 ,, 
Two 2 „ 280 „, 1700 „ 
Two 3 „ 230 „, 1600 „, 
One 33 „ 500 „, 1050 „ 


One 5 „ 440 „, 1580 „ 


Full specification upon request. 189 


(Oontinued on neat page.) 
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FOR SALE.—Continued, 


Where Advertisements аге to be answered to a given number, letter, or 
nom de plume at the ELECTRICAL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.). Toree Consecutive Insertions for the 
price of two. | 

Box Number and ELECTRICAL Review address count as seven words. 


BSOLUTE Bargain.—Immediate Sale. Two 33.H.P. Vertical 
High Speed Westinghouse Engines, and Two Hartnell 
Dynamos, 110 volts 103 amps. 1040. revs., with Switchboards, 

Belting, &c., practically new.— BraN LAND, PERKIN & Co., Leeds. 
449 


> 


GENTLEMAN has for disposal a complete Electric Lighting 

Set, comprising Crossley Vertical (тав Envine, E.C.C. 
Dynamo, and two sets of Chloride Cells, 300 amp.-hrs., the cells 
were new beginning of last year, and are very little worse than 
new. Can be seen working by appointment.—Apply, Messrs. 
ВЕМКО5Е & Sons, Derby. 52-4 


ROSSLEY electric light Gas Engine, 35 B. H. P., latest type, 
and several Dynamos for Sale cheap. - 570, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


YNAMO, 30 amperes 125 volts 1450 revs., by Holmes. £12. 
Four Verity Arc Lamps, £3 103. each. Also some X-Ray 
Apparatus and Tubes.—Applv, Lance, Llandudno. 425 


— ——ͤ ͤ ſ— — 


OR Sale. —120-кт. Willans & Robinson Engine, direct coupled 
to a Dynamo, 220/240 volts; also SU-Kw. ditto, 220 volts, 
nearly new. For Immediate Sale.—WILLIamMs & Sons, South 


Bermondsey Station, London. 532 


OR Sale or Hire, high-class dynamos, motors, alternatorr, 
cable and аго lamps.—Prrcy HC DOoLESTON & Co., 72, Fine- 
bury Pavement, E.C. 9769 


LASS Shades for Electric Lighting in every variety of design 
and colour. — JOHN WaLsH Wars, Glass Manufacturer, 
Birmingham. 489 


LOW Lamps.—90 gross, guaranteed leading make, low 
voltage 3d. each, high voltage 4d. each, nett cash.— Apply, 
PAYNE, rooms 8 and 4, Basement 15, Victoria Street, London, 
S. W. 9912 


OTORS, quantity for Sale, new, B. T.-H. and other makes; 
110, 220, 440 and 500 volts.—MARIIN, Electrical Engineer, 
Kidderminster. 569 


O's Great Sale of Lampholders, Ceiling Roses, Tumbler 
Switches, &c.—Messrs. STATTER & Co., Cornwall Buildings, 
Birmingham, offer for sale a large stock of Admiralty, Post 
Office, and other standard pattern goods, which, owing to 
late regulations have beoome obsolete. The goods are all of 
good quality, and are suitable for 220-volt circuits. They are shop 
soiled, but otherwise perfect. A list containing particulars of 
the 23 patterns of articles offered for sale may be obtained, post 
free, on application. Among the articles enumerated are 8000 
Lampholders, and large quantities of all kinds of small Switches, 
Cut-onts, Ceiling Roses, &c. 392 


ANGYE 6.в.н.р. Electric Light Oil Engine, with all fittings, 
condition practically as new, seen in Bournemouth, £55.— 
ENGINEER, ‘‘ Park View," Hermitage Road, Parkstone, Dorset. 484 


О) TO 350 B. T. H. Crescent-Shape Voltmeter (new), 393.; also 
O to 1'5 Hartman & Braun Portable Ammeter (nearly new), 
308.—561, ELECTRICAL Review, 4, Ludgate Hill, London. 


ARTICLES WANTED. 


Where Advertisements аге to be answered to a given number, letter, or 
mom de plume at the ErkcrmicAL Review Осе, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Advertisements are inserted uuder this heading at the rate of 
One Penny Per Word (minimum 1s.). Three Consecutive Insertions for the 
price of two. 

Box Number end ELxcrBiCAL Review address count as seven words. 


CCUMULATORS, Second-hand, any type, wanted; also 
dynamos and machinery, lead peroxide, old copper cable, 

scrap metals, and every description of metallic dross purchased 
for cash, town or country.—Write, A. Brown & Sons, 77, Lans- 
downe Road, Dalston, М.Е. Telephone: 326 Dalston. 8396 
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ARTICLES WANTED.—Continued. 


— TO Electric Lighting Companies and Others. — 

. J. T. WILLIAMS & Sons, Engineers and Metal Merchants, South 

Bermondsey Railway Station, London, S. E., are cash purchasers 

of Engines, Boilers and good Electric Plant for re-fixing ; also old 

obsolete Dynamos, Accumulators, Cable, Scrap Iron апа Loose 
Metals, &o. Prompt attention. National Telephone, 834 Hop. 

8882 


05 Electric Cable, Dynamos, Machinery, Accumulators, Scrap 

Metals, or any Electrical Machinery purchased for cash in 
town or country.—Apply to І. Levy & Son, 62, Albany Road, Old 
Kent Road, 8.E. Telegraphic Address; ‘‘ Levisomnus, London.” 
Telephone No. 1747 Hop. 330 


08 Electric Lamp Ends bought for cash.—Smira & Oo., 2, 
Ranelagh Road, East Ham, London, E. 4523 


0 Electric Cable and Wire bought for oash.—SMITRH & Co., 2, 
Ranelagh Road, East Ham, London, E. 4524 


O™ Electri Lamp Ends (any quantity) bought for cash.— 
„WHITE,“ 34, Cobbold Road, Station Road, Forest Gate, E. 
438 


LATINUM, in ary form and quantity, purchased at highest 
prices by Derry & Co., LTD., 44, Clerkenwell Road, London. 
6522 


ANTED.—Electric Lamp Tops and Scrap Platinum.—Enzy 
AND Co., 29, Ludgate Hill, London. 359 


PREMISES & SITES TO LET OR WANTED 
AND FOR SALE. 


MSS EE and commodious Premises to be Let, with 

commanding frontage, in best business part of City Road, 
near Old Street Tube Station, specially adapted for Warehouses or 
Factories. Exceptionally well built and well lighted; moderate 
rents; low insurance premiums; each building consists of six 
floors and basement, floor area varying from 8,750 to 19,000 ft. ; 
lifts and all conveniences to suit tenants.—Apply to Caretaker on 
premises (adjoining Messrs. Lipton’s chief offices, City Road, E.C.) 
or to Messrs. Mark W. Kinc & Suns, 6, Holborn Viaduct, Е.С. 285 


FFICES to be Let, first floor, 159, Cannon Street, with 
frontage to King William Street, comprising General Office, 

Two Private Rooms, and Board Hoom.—Apply 19, King William 
Street, E.C. 350 


| “\FFICES and Chambers, situated in the best part of Victoria 


Street, Nos. 22 to 40. Handsome, well-arranged Rooms, in 
large and small Suites, with all modern requirements. Lifts, 
Electric Light, Hot and Cold Water. Strong Rooms and Safes in 
Safe Deposit on the Premises. Moderate rents. Postal Telegraph 
Office and Restaurant in the Building.—Apply Secretary, 34, 
Victoria Street, S.W. 135 


O be Let, for three years, from Christmas, a modern Ware- 
house or Manufactory, over 6600 ft. Stone staircase, all 
L.C.C. requirements, 10 minutes' walk from City, at the very low 
rent of £190 per annum. Address WARE, Box 5,992, Postal Depart- 


ment, Daily Televraph, Fleet Street, Е.С. 925 
MISCELLANEOUS. 

Where ertisements are to be answered to a given number, letter, сг 

nom de pi names and 


at the ELECTRICAL Review Office, applications for 
addresses of the Ac.vertisers will be entirely disregarded. 

Cheap prepaid Advertisements are inserted er this heading at the rate of 
One кеу er Word (minimum 1s. Three Consecutive Insertions for the 
price of t.o. 

Box Number and ErnzcTRICAL Review address count as seven words, 


Hy aca Accumulator Plates for Storage Batteries are now 


supplied by the sole licensees and makers, W. O. Боорва 
AND Co., Electrica] Engineers, Stafford. 
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MISCELLANEQUS.—Continwud. 


NSULATING Material tested. Write for scale of fees.— 


WESTMINSTER ELECTRICAL TESTING LaBoRATORY, York 
Mansion, York Street, Westminster. 545 


EARCHLIGHTS for Sale or Hire.—Jounson & PHILLIPS, 
Victoria Works, Charlton, Kent. 8945 


О Patentees.—Advertisers are open to purchase entire rights 

of suitable novelty in main switches (500 v.). Must at least 

b» provisionally protected.— Description and price to 541, ELEC- 
TRICAL Review, 4, Ludgate Hill, London. 


w WANTED. v 
EVERY ENGINEER TO SEND FOR FREE COPY OF 


“THE ENGINEERING DIARY” 


(PUBLISHED MONTHLY, POCKET SIZE. ) 
Contains Data and Tables of Interest and Information to Engineers of all Classes. 
Publishing Offices: 17, BOUVERIE ST., LONDON, E.C. 


a 


an Mop, 776 


CABLE WAYS: 075 
Ne TELPHERAGE & HAULAGE SYSTEMS. 
“CANTILEVER” CRANES. 
FURNACE HOISTS. 
AERIAL ROPEWAYS, 
“CONVEYING PLANTS. 


EU 


NN 


THE ELECTRICAL REYIEW SUPPLEMENT. 


H. Alabaster, Gatehouse & Co., 


[83] XIII 


JUST PUBLISHED. PAPER COVERS 1/6. LIMP CLOTH 2/ . POST FREE. 


Demy 8vo, 68 pages, 38 illustrations. 


HAND-BOOK IN 


Cable- Break Localisation. 


Graphic Methods. 
The Calculator Board in Practice.. 


By EDWARD RAYMOND-BARKER, M.I.E.E. 


London: H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, E.C. 


Raywono-Barxer Gatcutator Волво. 


Full Particulars on application to the Manufacturers, 
М, WATSON & SONS, 313, High Holborn, London, 
OPTICIANS TO THE WAR OFFICE AND ADMIRALTY. 


UNIVERSAL ELECTRICAL DIRECTORY 
(J. A. BxnLY's). 


LOOS EDITION 


NOW IN PREPARATION. | 


4, LUDGATE HILL, 
LONDON, E.O. 


CRANK CHAMBER, CYLINDER AND DYNAMO OILS | 


For ine and Open-typed Engines. 


PARSONS, FLETCHER & CO., Ltd., 


Gravel Lane, 


GLOUCESTER. 


Our Patent High Speed Double-acting Enclosed Self- 


Southwark, 


W. SISSON & CO., 


LONDON, S. E. 


Lubricating Engines with Automatic Expansion Governing 
are most suitable for Power and Traction Duty, or for this 
combined with Lighting, giving Large Overload Capacity, 
Excellent Governing, Low Consumption, and Unusually Wide 
Range of Economical Performance under such Conditions. 

Specially designed for Superheated Steam, extremely 
Economical in Oil Access to Working Parts very con- 
veniently afforded by the Patent Door, which is Large, Light 
and perfectly Oil Tight, secured by one Central Bolt. . 


SIZES IN STOCK OR PROGRESS, 10 to 250 B.H.P 


STANDARD SIZES up to 1800 B.H.P. 


XIV [81] — — Е 
_, Telegrams: 
BA ROG RAI H 
в * LONDON. 
MAKE RS ОЕ - Telephone : 


11,278 CENTRAL. 


MOVING-COI L Ej 
— NS Д. | 


ROUND TYPE. 
SECTOR TYPE. 
BRACKET TYPE. 
SWING ТҮРЕ. 
MOTOR TYPE. - 
EDGEWISE TYPE. 


— — 


With or withcut 
ILLUMINATED DIALS. 


—— 


, Specially adapted for 


ы TO SOIL 


ы: n ^7 High Pressure Boilers 


sf LIFTS 24 FT. 


Illustrated Price List on application 
to — 


GREEN & BOULDING, 


28, New Bridge St., London, E.C. Ltd., 


5 Central 


Telegrams : 
Temperature, 
London, 


T 


Teleph. No. :—1?4 


Lahmeyer Motors. 


LAHMEYER ELECTRICAL CO., Lid.) 109-111, New Oxford St., V. c. 
Bee Advertisement December 981, pags 48. 


{ ENGELBERT & CO., „ | 
LUBRICANT MANUFACTURERS, 
| Vido fall advertisement in last issue, alse next issue, | 


Electric Lightisg & Power Installations Designed & Installed 
PUBLIC WORKS AND PRIVATE MANSIONS, WIRING 
АМО FITTING FOR ALL BRANCHES, — — 


Wm. HARVIE & CO., Ltd., Electrical Engineers 8 


T £4 MCALPINE STREET, GLASGOW. 
| Telegrams: Bromide Glasgow. 


The " XACTLI" 
ELECTRIC 
MOTOR, 


йа 20 fini-hed, and works 
p from a Single Bichromate 
Battery. 


Retail Price each, 2s. 34. 


Dozen, 24s. 
Sample, post free, 28. 6d. Special 
terms t Dealers Large Illustrated 
List of this and other Electrical 
Goods and Novelties post free 


ARCHIBALD J. WRIGHT, LTD., , ber Hlectrical Works, 


FIRE-FLY 
LAMPS. 07 


ELECTRICAL REVIEW. ) 


Bien AND CASES. —Bubscribers and others can have their half 


yeatly numbers bound handsomely in Black Cloth at the rate of 4s. per 
ше Cases doe biading are also supplied at 98, 6d. each. —4, Ludgate Hill, 
| ondon. 


ALL VOLTAGES. 
ALL C.P. & CAPPINGS. 


Agents wanted in every town. 
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М О. 21 
Is the Number of our 
LIST SUPPLEMENTARY 
to Telephone Catalogue 
No. 182a. 
_ IF 
FURTHER REDUCTIONS 


in the Bricés of our 


HIGH GRADE 
TELEPHON! ES 


Interest You, 


Write for a Copy. 


WHEN YOU HAVE 


COMPARED 
PRICES COMPARE THE 
INSTRUMENTS. 


4 


FALK, STADELMANN 


& CO., LTD., 


83—87, Farringdon Road, 
LONDON, E.C. 
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ACCUMULATOR 


for heavy work. 
s s g 


Shortest discharges at 
highest possible rates, 


s) „ g 


90% Efficiency in Amp-hours. 
75% Efficiency in Watt-hours. 


t 


A 2 д 


Even in the hands of the unskilled 
they give no trouble! 


а а D 
No short circuits possible. 


S Jg „ 


Lower Prices than апу other make. 
May we quote you? 


s 2 2 


We absolutely guarantee the 
efficiency of every Battery 
"we turn out. 

d 2 2 


We never lose a Customer, as 


we always satisfy them. 
———9—-0-9—9————- 


PFLUGER ACCUMULATOR WORKS, 


39, Victoria Street, Westminster, 
- LONDON, S.W. 
Works :—COVENTRY. | 
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The Compliments of the Season 


toall . . . . 


our many friends. 


~ 


— 


eT EE ARE ü 
XVI [86] THE ELECTRICAL REVIEW SUPPLEMENT. (December 30, 190, 


ilto XX А 
| CALLENDER’S — метона, EMBANKMENT, LONDON. EC. 
a Works: ; e 
| Cable & Construction Co., Ltd. : Telegrams: “Callender, N Telephone: 1911 Holborn. 


` т * 
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SPECIALITIES :— 


RELIABILITY 
DURABILITY 


INTERCHANGEABILITY 
ADAPTABILITY 


| pee CHARACTERISTICS :— 

Е HIGH EFFICIENCY 
LOW FIRST COST 
SOUND CONSTRUCTION 
ECONOMY. 


£5 d 
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D MOTOR. 


STEVENS & BARKER, "m 


Viotorla Works, MAIDSTONE. 
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Outline of Latest Pattern 


| 
| Sunbeam High Voltage Lamp. 
| 
— | DEPOTS :— DEPOTS :- 
4 BIRMINGHAM BELFAST 
— 51, Lincoln’s Inn, 174, Corporation Street. 125, Great Sue Me dV: 
| CARDIFF ‘cone 
5, West Bute Street. 10, Mariboro’ Street. 
| А suscow LIVERPOOL - 
| - 10S rere: ишп. Tower Buildings, Water Street. 
n E MANCHESTER NEWCASTLE-ON-TYNE. 
| 1 5, Prince's Chambers, Jekn Dalton Street. 3, St. Nicholas Buildings. 


MOTOR STARTING 
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WRITE FOR OUR NEW PRICE LISTS OF . . .-— . 


E 
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3 PIE > ‚ FITTED. WITH 


i { FRICTION | CLUTCHES аю SPUR REDUCTION. GEAR 


. 
s 


MOTORS CONTINUOUS 
FOR. ALL AND 
CIRCUITS. нне | 
. | . Single and 


wo Phase: 


LAN GDON-DAVIES MOTOR Co., Ltd., 
101, SOUTHWARK STREET, LONDON, S. E. 
Telegrams: ‘‘DamopHon, LoNDox." Telephone No. 277. Hop. . 


) 


L 7 y9 . "Telegrams:—  j 
"MABERCON, | 
LONDON.' 


con (¥ mm : | 


WELDED PATENT | #£=DRAWN 
CONDUITS, SPLIT FITTINGS, CONDUITS, 
REPRESENT THE LATEST ADVANCE IN CONDUIT WORK, AND 


SAVE TIME. SECURE EFFICIENCY. 


jn pet ipe eng ч. 


— —— 


SAVE LABOUR. EA. UI" 7 SECURE MOISTURE- 
U A 2 | ROOF SYSTEM. 


—— 
2 


SAVE CABLES. MM SECURE QUICK LOCATION | 
tm^ 


. OF FAULTS. 


ON THIS PRINCIPAL, 
NEW ONES. 


ALL USUAL FITTIXGS 
AND SEVERAL 


CONDUITS & FITTINGS. L". 


Gondultrox Works, Salusbury Road, LONDON, N. W. 
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Offteial Notices. 


JOHANNESBURG MUNICIPALITY. 


HE MUNICIPAL COUNCIL OF JOHANNESBURG ia pre- 


pared to receive Tenders kor: :—. 


100 Electric Tramcars. ; 

2 Electric Water Cara. . 

1 5-ton Travelling Crang. m. 

1 Electric Car Traverset, and 2. 

Various Workshop Tools, | 
including erection at Johannesburg, to Specification No. 10 of 
their Consulting Engineers, Messrs. Мовркү & DAWBARN, 82, 
Victoria Street, London, S. W. 

Copies of the Specification may be seen on and after JANUARY 
7th, at the Council Offices, Johannesburg, and at the Consulting 
Engineers’ Offices in London, and may be obtained on payment of 
Five Guineas, which will be returned on receipt of a bona fide 
Tender. Duplicate copies of the Specification may be bought 
for ten shillings each (not returnable). 

Tendera must be addressed to Messrs. Morrey X DAWBARN, 
82, Victoria Street, London, S.W., and must be received by them 
not later than Mancir 6th, 1905. 

The lowest or any Tender will not necessarily be accepted, and 


the Council will not be responsible for any expenses incurred in 


tendering. A apuru 
' Torn Clerk. 
Johannesburg. 533 


BOROUGH OF SWINDON. 


ELECTRICITY AND TRAMWAYS DEPARTMENT. 


Lancashire Boiler, &c. 


HE CORPORATION OF SWINDON invite Tenders for the 

Supply and Erection of One 80' 0" x 8’ 0” Lancashire Boiler, 

with down.take  BSuperheater, Steam, Exhaust, and Feed 
Piping, &c. 

Copies of the General Conditions, Specification, and Forms of 
Tender may be obtaimed on application to the Engineer and 
Manager, Mr. J. G. GRirriN, A.M.I.E.E., Electricity Works, 
Swindon, on payment of a deposit of One (ininea for each copy, 
which will be returned on receipt of a bond fide tender. 

Extra copies may be obtained at 5s. each. 

The firm whose tender is accepted will be required to find two 
responsible sureties, and to enter into a contract to be prepared 
by, and to contain such clauses as the Town Clerk may deem 
necessary. 

Tenders on the prescribed form, and accompavied by the Speci- 
fication and General Conditions intact, and endorsed Tender for 
Lancashire Boiler," to be delivered to the undersigned before 
10 a.m. on TUESDAY, JANUARY the 24th next. —- 

The Corporation do not bind themselves to accept the lowest or 
any tender. 

Buy Order, | ў 
ROBT. HILTON, 
| | , ‚ Town Clerk.. 
Town Hall, Ss iudon, о н ake’ 
Deceisber 237d, 1904. 547 


Official Motices.—Continud. 


JOHANNESBURG MUNICIPAL TRAMWAYS. 


HE COUNCIL is prepared to receive Tenders for :— 


Vignoles Rails, 

Fishplates, 

Angle Steel Guard Rails, Bolts, Nuts, Coach 
Screws and Dog Spikes. 


General Conditions, Specifications and Forms of Tender are now 
ей issued at the Offices of the Town Clerk of Johannesburg. 
They may be seen on and after Friday, December 30th, at the 
offices of the Council’s Consulting Engineers, Messrs. Mordey and 
Dawbarn, 82, Victoria Street, Westminster, S. W., and may be 
obtained from them on payment of a deposit of Five Guineas, 
which will be returned on receipt of а bona fide tender. 

Tenders are to be addressed to Messrs. Мовреү & DAwBARN, 
82, Victoria Street, Westminster, 8.W. , and must reach them not 
later than noon on THURSDAY, JANUABY 26th, 1905. 

The Council does not bind itself to accept the lowest or any 
Tender, and is not responsible for the cost of tendering. 


В. FEETHAN, 
Town Clerk. 
Johannesburg. 520 


3 UNION. 


Electric Lighting at the Infirmary. 


HE GUARDIANS of the Whitechapel Union invite tónders 
for the Electric Lighting of Section No. 2 of the Infirmary. 

“Copies of the specification—of which a limited number only will 
be issuned—may be obtained from the Clerk to the Guardians on 
payment of a fee of one guinea which will be refanded only on 
receipt of a bone fide tender in accordance with the specification 
and the terms of this advertisement. 

Technical information may be obtained from the Consulting 
Engineers, The Electrical Standardising Institute, 8 and 10, 
Charing Cross Road, W.C. 

Tenders must be delivered at the Guardians' offices, No. 74, 
Vallance Road, N.É., not later than 12 o'clock noon on MONDAY, 
the 16th day of JANT. ABY, 1905. 

The Guardians do not bind themselves to accept the lowest or 
any tender. 

E By order, 
J. TOOTELL. 
| Clerk to the Guardians, 
Whitechapel Union Offices, 
74, Vallance Road, 
М.Е, ИЕ BON 551 


TO ELECTRICIANS AND OTHERS. 


HE METROPOLITAN ASYLUMS BOARD invite Tenders 
| for installation of Fire Alarms at Northern Hospital, Winch- 
more Hill, N., in accordance with Plan and Specification prepared 
by Mr. W. T. НАтсн, M. I. C. E., M. I. M. E., Engineer-in-Chief. 

Plan, Specification, Condition of Contract. and Form of Tender, 
may be inspected at the Office of the Board, Embankment, London, 
E. C., on and after Monday Janus re 2nd, 1905, and can then be 
obtained upon payment of a deposit of £l. The amount of the 
deposit will be returned only to persons who have sent in bona fide 
tenders in accordance with the regulations. 

Tenders, addressed as noted on the form, must be delivered at 
the Office of the Board not later than 10 a.m. on TUEspay, 
JANUARY 24th, 1808. 

By Order, 
| Т. DUN СОМВЕ MANN, 
Clerk to the Board. 
Decewber 23rd, 1801. 510 


BOROUGH OF ASHTON-UNDER-LYNE 


. ELECTRIC TRAMWAYS. 


Overhead Electrical Equipment. 


HE CORPORATION are prepared to receive Tenders for the 
Supply, Delivery and Erection, of the Overhead Electrical 
Equipment of about €*2 yards of Electric Tramway. 

Copies of the General Conditions, Specifications, and Ferm of 
Tender, may be obtained from the undersigned on payment of a 
deposit of One Guinea, which will be returned upon receipt of a 
Lond fide tender. 

Tenders on the prescribed forms must be sealed and delivered 
at the office of Mr. Joux Neat, Town Hall, Ashton-under.Lyne, 
not later than 12 noon, TUESDAY, JANUARY 17 th, 1905, and endorsed 
„Tender for Overhead Equipment.” 

The Corporation do not bind themselves to accept the lowcst or 
any tender. 

By order, 
. . N. APPELBEE, 
Borough Electrical Engineer. 
Electric ity Works, | 
Ashton-under- Lyne, A 
December 28th, 1904. 505 
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Send for copy of fresh Catalogue just issued. 


[he (hloride Electrical Storage ( oy., | td. 


London Office : C Li FTO М J U NCTI ON ; Manchester Office: 
39, VICTORIA ST., S.W. MANCH ESTER 78, KING STREET. 
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ACCUMULATOR INDUSTRIES, LIMITED. 2 Works: wokie, surrey. 
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Battery of 4500 Ampere Hours Capacity. 


Central Station and Sub-Station Traction Batteries a Speciality. Low Maintenance Rates. 


FOR SOLID SYSTEM 
CABLE TROUGHS. 


-n 


SPECIAL BRAND. . 


QUALITY ALWAYS RELIABLE. — 494 | 
5, PREPARED | 
LARGE STOCKS READY. — 4$ | — | 
— REFINED BITUMEN 


SAMPLES 
FREE. 


In Various Grades. 


Insulating Compound for Joint 
Boxes, in Tins or Kegs. 


GUARANTEED HIGHEST TESTS. 


Special Cable Waxes, Ozokerit, Ceresine, &e. 


чи W K K EYS 
by :— 
! E E H 


Bitumen Department, Hall End Works, WEST BROMWICH. 


London Office s 101. Leadenhall Street. E. O. 
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“ "CIRCULAR LOOM CONDUIT.” 


Thoroughly Flexible. The cheapest known Conduit 
Waterproof. to instal. 
65 ERN Why consider Wood Casings 
y proof. 
Perfectly Smooth Interior. „ыы Qnare аи 
Write for 


Protection 
against mechanical injury. Prices and intormation— 


AMERICAN CIRCULAR LOOM COMPANY, 


DISTRIBUTING OFFICE FOR EUROPE: 
27, CHANCERY LANE, LONDON, ENGLAND. 


Telephone 4527 Holborn. Telegrams: '* Loomxor, London.” Cables: '' Аятоом." 


Dol row ‘TROUGHING 
| FOR SOLID SYSTEM CABLES. 


р QUO GOD GOD a 


This troughing is made of strong, hard-burnt glazed 
stoneware, with socket joints, in a variety of sizes, 
to take one or several cables. It is superior to wood 
or iron in durability, and iow in price. It is expe- 
ditiously laid, and the nature of the joints permits of 
changes of direction. Bends are supplied. 


FURTHER PARTICULARS а QUOTATIONS ON APPLICATION 


Our Lathes for Quality, Durability, and Capacity for General Work are not to be Featen. We solicit your Enquiries, 
«Сс. REDMAN & SONS, HAG FAX. 


EVERSHED'S 


MEGGER 


NOW READY. 


„ EVERSHED & VIGNOLES, Lr», 


Telezrams: “ Dorothe», London.“ ACTON LANE WORKS, CHISWICK, LONDON, W. 
Ring up 221 Hammersmith (Head Office), 
or 8200 Bank (City Office). (or any of their Agents). 


Uo 
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LEAVE THE CROWD 


! ta tat 


| 


TS SUCCEED in the Profession of Electrical Engineering, you 

must be above the crowd, out of the ordinary—in fact, 
vou must know more than the other man." The man with the 
same knowledge, week in, week out, who has not received the right 
training, who 1s not up-to-date, is not the man who gets promotion, 


LET US ENSURE YOUR SUCCESS 


by qualifying you under our proved system of Instruction by Post. 
We train vou in your spare time, direct to your home, and at little 
cost to yourself. We have the right system to make you up-to-date in 
Engineering, and can give you the knowledge that will ensure 
your advancement. We have Courses in Electrical Engi- 
neering, Mechanical Engineering, Short Electrical Course, 
Electrie Light and Power, Tramways, Dynamo Tenders, &c. 


éf Li * © 

How to Become an Electrical or Mechanical Engineer " 
is our book which tells vou all about it. Write for a Free 
Copy to-day, and investigate matters for yourself, to 

The Electrical Engineer Institute of 


Correspondence Instruction, 
Temple Chambers, Temple Avenue, LONDON, E.C. 


| 
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403, 


IMPORTANT 
CONSULTING & ELECTRICAL ENGINEERS, CABLE KE OS „ с. 


Г | REFINED TRINIDAD BITUMEN | 


A PERFECT INSULATOR, ECONOMICAL, & IMPERISHABLE. E 


Toce ace? 


ALSO AGENTS 


SITUMEN FOR — 
FILLING IN in 
THE MUNICIPAL APPLIANCES CU. 
- TROUGHS. Er Ое 


' ONT ВОХ COMPOUND. 
| SAMPLES & TESTS. 
{ ON APPLICATION. 


— WEALEY'S. PATENT 
BITUMEN BOILERS, 


| | : | _ TELEGRAMS: 
|' 7" ROWLAND CARR&C? = 


2 VAT LIME STREET SQUARE, LONDON, E.C. 
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WILLIAM McGEOCH € Co, L w. 


| Warwiok Works, Coventry Read, BIRMINGHAM. 
MANUFACTURING ELECTRICAL ENGINEERS. "77" 
с с маныы ыы е 
SHIPS’ FITTINGS, 
SWITCHBOARDS, 
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ELECTRICAL FITTINGS, 
TRAMWAY FITTINGS, 
LAMPHOLDERS. 


PATENT A.B. SWITCHES, 
L. B. KNIFE SWITCHES, 
MOTORS, FANS, &c. 


LARGE STOCKS KEPT OF 
INCANDESCENT LAMPS, | 
CABLES, FLEXIBLESand { 
ALL ELECTRICAL 
ACCESSORIES. 
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Telephone :—101 Cerpsration - 
GLASGOW : 108, ARGYLE STREET. 5 


LONDON : 11, CHARING CROSS ROAO. 1505 Jerrard 
SUNDERLAND : BALTIC CHAMBERS. 


OFF 
Telegreme :—'' McGeech,” Blasgew, Landen and Birmingham. 


Patent A.B. Switch, enciosed in cast-iron case. | “Lodwidge,” Sunderland. 
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CEILING ROSES, CUT-OUTS, COUNTERWEIGHTS, WALLPLUGS, ADAPTERS, &o., 20. 
Speolality : WATER-TIGHT LAMP FITTINGS AND HOLDERS. 


"LINDNER'S' PORCELAIN IS HIGHLY EFFICIENT AND WELL FINISHED. 
Special Designs made to Ürder for Large Contracts. 


Enquiries Solisited. Apply to 


Repreeentatives : 


G. STRAUS & Co., Ltd., "TII 


NEWCASTLE: 13, Westgate Road. 
CARDIFF : Royal Chambers, Park Place. 


BRANCH OFFICES: 


Ld 


& CO., LTD, 
EDINBURGH. 


LONDON: 25, Victoria Street, S. V. 
MANCHESTER: 64, Cross Street. 


ELECTRIC POWER PLANT. 


BRUCE PEEBLES 
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) ORAL "Ur LUBR IC СА TANT 


MAHOGANY, 
TEAK, 
WALNUT, 

OAK, . 
White Enamelled, 
Imitation Walnut, 
Plain Whitewood, 


Switch-- -Blocks. 


NEW AUTUMN CLEARANCE LIST post free. : 
ROCH BOTTOM PRICES. ; 


MIDDLEM ISS FACTORY, 
Bradford, England. i 


& PARTICULARS ON APPLICATION. 


· BRITISH: CAPITAL | 


WILSON HARTNELL & Co., Limited, 


Q VOLT WORKS, 


LEEDS. 
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200-B.H.P. 
DYNAMO. 
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Е — ———499»———— 
EEE —————— y Telegrams: “ HARTNELL, LEEDS.” 
E ee Re = —— === =a Telephone No. 282. 


— `- 


Seif-Lubricatiag. с. R. аме EAP. uh 4 Be ВИ W.. Londen. - M —Ó———— o 


ia NOn EN @ BYRON HOUSE, 82 to 85. Fleet 8 Е.С. Telegraphic Adaress :— 


RIL 


Telephone Nos. 205 and 255 Dalston. 
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ADDRESS PLATES Brookes 
K D. S," с" Valve 
trouble e experien сеа bs iy em 


ng 
In no other type of Valve 
стор! 815 (Brooks '8 as .S.“) 
TABLETS MADE | CC 
event the cutti of the 
FOR ALL PURPOSES. | Valve - faces and an 
| eakage. 


Renewable Beats, Compo- 
sition Discs, &c., do not get 
over the trouble ; the Pro 


| 
ted Beat does. | 

| See LIST сет. | 
| HOLDEN б BROOKE, Ltd., 
Е Manchester. | 
110, Cannon St.. 70, Robertson St., j 


London, Е.С. Glasgow. 


British L. M. Ericsson ТТТ 00, Ltd., 


HiOSSON, LONDON," 


Aiea И | r — 
E 98 Works: Beeston, near Nottingham. 
wie ite D 


З Makers of TELEPHONE and TELEGRAPH APPARATUS, 
ires FIRE ALARMS а TESTING INSTRUMENTS, do 


N SPEOIALITY o— 


C= >. TELEPHOME INSTRUMENTS rm 
MAGNETO & BATTERY RINGIBG. 


Ж, 
>, 


‘* Installation,’’ London. 


25 te 3000, 


Telegrams: 


nm =з cd 


me. 


THE CONSOLIDATED ELECTRICAL (0, LID., 


NORTHAMPTON WORKS, NORTHAMPTON GROVE, CANONBURY, LONDON, N. 


AGENTS: Messrs. Toe Power APPLIANCES Oo., Messrs. DREWETT & LOO Mr. А. BERKELEY, 
— 22, Renfleld Street, 26, Bath Stree 274, Guildhall Buildi 
GLASGOW. BRISTOL. BIRMINGHAM. 
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FLECTRIMD TORS 


LIMITED 


е 4 2. 
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9 
Ў 2 | Ec E | 
жа "MANCHESTER. «еа 
From 3 H.P. upwards. Telegrams: ‘‘ MAGNET, MANCHESTER." ! From 3 H.P. upwards: 
А SEMI-ENCLOSED TYPE. 


SBMI-ENCLOSED TYPE. Telephone No. 4442. 


SEMI-ENCLOSED TYPE. From i to 2 H.P. 


4 


MS. зт 
REDUCTION- 


STANDARD 

REDUCTION- 

= GEAR 
MOTOR. 


6 
лл LL 


LONDON OFFICE: 35, QUEEN VICTORIA STREET, E.C. 


Te‘egrams: ‘ORDERS, LONDON." Telephone: 8078 BANK. 
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INCANDESCENT 


ELECTRIC LAMPS. 


uP AS Pu) IN IAUN былык UN URUPS блины AS IN PUIN лыйк уч тыну булыр уллы 


“LONDON STANDARD.” 


PHILIPS & CO., Eindhoven. 


THE LARGEST AND MOST — 
— VARIED STOCK IN LONDON. 


Lamps of Every. Description. 


# A 
| 


| 
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. ON THE 
MARKET. 


LE | 
Е 


NEW PATTERN H,V. LAMP. 


ASK FOR PRICES AT ONCE. 
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Pioaso state quantities required, 
when enquiring, so that I 

oan quote you my best terms. - : 

| . NEW PATTERN TRAMWAYILAMP, 


7 


APPS FAUPu PA P^ a bata areata bata eae ON 


G. BRAULIE. 


217 & 218, UPPER THAMES STREET, and 
5, OLD SWAN LANE, LONDON, E.C. 


Also at 39, Pitt Street, Sydney, N.. M., Australia. 
Telephone: 5075, BANK. 


Telegrams: '* BRAULIK, LONDON." 
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| ALTERNATING MOTORS | - 


SIMPLE CONSTRUCTION, NOISELESS RUNNING, 


SMALL WEIGHT, HIGH EFFICIENCY, 
SMALL DIMENSIONS, HIGH OVERLOAD CAPACITY, 
PROTECTED DESIGN, POWERFUL STARTING TORQUE, - 


INTERCHANGEABLE PARTS, . HIGH POWER FACTOR 


ARE THE CHARACTERISTICS 


Oz» mroz-o 
moo» rv-«r-Ooc 


CROMPTON MOTORS. 


CROMPTON & OoMPANY, LTD. 


ELECTRICAL ENGINEERS AND CONTRACTORS, 
SALISBURY HOUSE, LONDON WALL, E.C. 


Telegrams: 
CROMPTON, LONDON. 


Telephone: 


488 CENTRAL (Post Office). 
(154) 
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WILLANS & 
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ROBINSON, " 


York... 
Extensions 


WILLANS: 
ENGINES. 


Б00-к тт. (8 ph Wing u Dick Kerr Sets at Corporation of York Power Station. The extensions, which were 
designed and laid down by Mr. C. A. Midgley, the Borough Electrical Engineer, were спее July, 
1904. The original plant—laid down in 1900 1—oonsists of 760-xvwT. of WiLLANS Engines 


HEAD OFFICE: 


Victoria Works, RUGBY. 


PATENT 
LAMP. 


OTTO 


Resembles Sunlight. 
No Lowering of Globe or Cover for Replacing 
Carbons. 
No Shadows. No Hissing or Flickering. 
Gradual and Automatic Feed. 
| Small Consumption of Current. 


тат TE FOR PRIOE LIS TS. 


Imo ELECTRICAL MFG. el., Ln. 


LONGSIGHT, MANCHESTER. 


Power. 


BRANCH OFFICES: 
| LONDON: Quéen Anne's Chambers, Westminster, S.W. 
MANCHESTER: Northern Assurance Buildings, Albert Square. 
GLASGOW : 54, Gordon Street. 


Telegrams 1—*'"QUALITY,"" Wercester. 


. HARDY & PADMORE, 


LIMITED, 
Worcester Foundry, 


aN Worcester, ENGLAND. 
[^ | ‘Established 1814. | 


MAKERS OF ARTISTIC 


+ LAMP PILLARS 


OF THE HIGHEST QUALITY, FOR 


ELECTRIC, GAS, OIL GAS, 
ACETYLENE GAS LIGHTING 


, POLE BASES 


AND ALL KINDS OF 


Manholes, Surface Boxes, &c. 


FOR ELECTRICAL, TELEGRAPH, TELEPHOHE & SANITARY WORK. 
T'he following are a few of the Towns { to which we have 


supplied Castings: 
CHELTENHAM. SUNDERLAND. 8T. HELENS. 
SHEFFIELD. NEWCASTLE. DEVONPORT. 
BRISTOL. DARWEN. GLOUCESTER. 
GLASGOW. LIVERPOOL. | : 
LONDON. CARDIFF. OLDHAM. 


PRESTON &o., &o. 


MAKERS OF THE HEW PATENT 


SUB-CHAMBER VENTILATING PILLAR, 


ALSO OF THE WELL-KNOWN 


. “IDEAL” GAS & OIL ENGINES. 


[December 30, 1904. 
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‘IGRANIC’ 
FIELD | 


REGULATORS. 


‚МО EARTHS. NO: JOINTS. 


NO SHOCKS. NO SAND. 


IIO TROUBLE. 


PRICES _ STOCK 


LEAFLET E.R. 31. 


RIGHT. | DELIVERY. 


Summum ENGINEERING о. 


Ltd. 
147, QUEEN VICTORIA ST., LONDON, E.C | 


WORKS: 29, BANKSIDE, and BRANCH GLASGOW, PARIS, BERLIN. 
ALBERT WORKS, HAMMERSMITH, W. OFFICES: STOCKHOLM. 
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E.P.S. 
| 


OK TYPE 


| The Attentien of E. NGINE ERS is called fe the following IMPROVEMENTS :— 


|.-CAPACITY -or HIGH RATES or DISCHARGE. m 


AMPERES FOR 1 HOUR FROM 10 POSITIVE PLATES AS A MAXIMUM. 


IL.-LEAD ALLOY GRATE wn LEAD LINING, Provioeo 


WITH LIP, SO THAT LEAKAGE DUE TO CREEPING CANNOT TAKE 
PLACE THUS MAKING BOX ABSOLUTELY INDESTRUCTIBLE. 


Ill.-EACH PLATE can se SEPARATELY REMOVED witout 


INTERFERENCE WITH THE REMAINDER OR WITH THE CIRCUIT. 


IV.-GREATLY INCREASED AREA оғ CONNECTIONS. 
V. -ECONOMY оғ FLOOR РАСЕ. an OK cet occupies 


ONLY ABOUT ONE-HALF THE FLOOR SPACE TAKEN BY A P TYPE 
OF SIMILAR CAPACITY. | 


E.P.S. "OK. ” TYPE CELLS T LEAD ALLOY GRATES, 


. As supplied to:— 


BRIGHTON CORPORATION NEWPORT CORPORATION 
DEVONPORT Do. ROYAL MINT 
METROPOLITAN ELECTRIC SUNDERLAND Do. 
SUPPLY CO. TYNEMOUTH Do. 
бс Әс. 


E.P.S. Gelis made ONLY by: 
THE ELECTRICAL POWER STORAGE CO., Ltd., 


4, GREAT WINCHESTER STREET, LONDON, E.C. 
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THE ATKINSON-SCHATTNER 
DEMAND INDICATOR, 
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In use amongst other Stations in the following: 


"Hampstead Vestry. Poplar Vestry. 
St. Pancras Vestry. West Ham Corporation. 
` The London Eleotrio Supply Corporation, Ltd. 


| The South London Electric Supply Corporation, Ltd. 
The County of London and Brush Provincial Electric Lighting Co., Ltd. 
Bournemouth and Poole Electricity Supply Co., Ltd. 


Croydon Corporation. | ИР Maidstone Corporation. 
Gillingham U.D.C. Manchester Corporation. 
Cardiff Corporation. Preston. 

Govan Corporation. | ' Kingston Corporation. 
Bolton Corporation. MEE Chesterfield Corporation. 
Cheltenham Corporation. Leicester Corporation. 
Devonport Corporation. City of London Co., Ltd. 


Chelsea Electricity Supply Co., Ltd. 
Newoastle and District Electric Lighting Co., Ltd. 
Wimbledon U.D.C., &c. 


PRIN UP EONAR UP ASAP ASAP AN A УУ Уа дылды 


11ER 


SCHATTNER ELECTRICITY METER C0. Lo. 


Tyndale Works, 


Upper Street, 
— LONDON, N. 
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THOMAS BOLTON & SONS, Lro, 


COPPER SMELTERS & MANUFACTURERS. 
Registered Offices: MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


WORKS: OAKAMOOR, NORTH STAFFORDSHIRE. 
MERSEY COPPER WORKS, WIDNES. 
BROAD STREET METAL WORKS, BIRMINGHAM. 
FROGHALL COPPER WORKS, STAFFORDSHIRE. 
SUTTON ROLLING MILLS (Newton, Keates & Bolton), ST. HELENS 


LONDON OFFICE: 110, CANNON STREET, E.C. (W. Lee Mathews). 


TELEGRAPH ADDRESSES: —" WIREDRAWN, LONDON." “BOLTON, OAKAMOOR." "ROLLS. WIDNBS.” 
"BOLTONS. BIRMINGHAM.” “BOLTON. SUTTON OAK.” 


n 


HIGHEST CONDUCTIVITY FOR ALL 


ELECTRICAL PURPOSES. 
GREATEST TENSILE STRENGTH AND DUCTILITY. 


SPECIALITY: 
Plain and Tinned Copper Wire, 


ALL SIZES DOWN TO Пп. 
TROLLEY WIRE IN J-MILE AND 1-MILE LENGTHS. 


| COMMUTATOR BARS, 


Contractors to the Home, Indian and Colonial Government Departments, and to the 
Leading Cable Manufacturers and Electrical Engineers, British and Foreign 
Railway Companies, Telephone and Electric Lighting Cos., &c., éco. 


Book of Stock Sections of Commutator Bars may be obtained at 110, Cannon Street, E.C, 
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ACCUMULATORS! 


List of Central Station Batterles in the United Kingdom. 


| 


Barrow-in-Furness Hindhead Mansfield 

Bexhill Hove Middlesborough 

Birmingham Hyde Middleton 

Blaenau Festiniog Hythe Mossley 

Bournemouth Ipswich Nelson 

Bradford Isle of Man Railways Newcastle-on-Tyne 

Brighton Isle of Thanet Railways Northallerton 

Burnley : Isleworth Northampton 

Buxton Keighley | Northwich 

Cardiff Kendal | Pangbourne 

Chelmsford Kilmalcolm Partick 

Cheltenham Kilmarnock Pemberton 

Chester Kirkcaldy Plymouth 

Christchurch Leatherhead Pontypool 

Coatbridge Leicester Portsmouth 

Colne Llandilo Preston 

Colwyn Bay Llandrindod Wells Queenstown 

Cork Rathmines 

Croydon Reading 

Darwen LoN DON :— | Richmond 

Dewsbury Bermondsey Rothesay 

Dover Central Electric Supply St. Annes-on-Sea 

Dukinfield Company Salford 

Edinburgh Central London Railway Sandown 

Farnworth Charing Cross & Strand Scarborough 

Felixstowe Chiswick PU 

Folkestone City & South London Southampton | 
Galway | Railway South Lanes. Tramways | 
Glasgow County of London | Stalybridge 

Govan Ealing | Stoke | 

Greenock Islington Stourbridge | 
Grimsby Kensington & Knights- Sunderland | | 
Guernsey bridge Swansea 

Hackney Leyton Swindon ) | 
Hamilton Metropolitan West Bromwich | 
Harrow West Ham West Hartlepool * 
Hastings Westminster West Kent 

Hebden Bridge Whitechapel Weymouth | 
Heckmondwike Willesden . Winchester | 
Heywood Wolverhampton 

High Wycombe Whitby 

Hill of Howth Manchester | York 


IM ysM ESP а. SHR мА. А мА. мА мА мА. мА. А. дм. д. 95 


ons. THE TUDOR ACCUMULATOR CO., Ltd. „т. 


" Westminster, London, M. | 
CONTRACTORS TO THE WAR OFFICE AND ADMIRALTY, | 


AEN = 
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ERITH’S 


“COCHRANE” FEED-WATER HEATERS 


WITH OR WITHOUT 


 ERITH'S PATENT AUTOMATIC SOFTENER. 


OUR GUARANTEE 
“ That NO SCALE 


shall form 
in the 


Boilers.“ 


aren 


Softens the Hardest Waters at Nominal Cost. 
Most Simple—no:skilled attendance needed. 
Over Two Million Horse-Power in Use. 


| wow | 
Hot Process. No Lime Used. 


CATALOGUE L 152 FREE, FROM 


ERITH'S ENGINEERING Co., 
70, Gracechurch Street, LONDON. 
| |. Whe also maka ERITH'S UNDERFGED STOKERG (ие Stoker Advertisement ovary four ини). 


<p — 
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Exclusive Special 
Designs Designs 
of 00 
Electroliers, ^ Carriers 
Brackets, for 
Lanterns, Street 
adapted Lighting 
for / | оп 
Nernst Lampe. | | application. 


NERNST LAMP MODEL “Ат.” 


Send for illustrated Catalogue 
showing 
Registered English Patterns. 


NO ONE CAN OFFER BETTER TERMS THAN US. 


8 


DRAKE & GORHAM, | 


6G, Victoria Street, LONDON, S. M. 


z ee eee 
— ® 
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ш NEW YEAR'S OFFER 


TO FULFIL ALL YOUR REQUIREMENTS IN THE 
FOLLOWING LINES: 


DYNAMOS © 


DIRECT, ALTERN 


MOTORS — 


FOR ALL INDUSTRIAL USES. 


STARTERS 


OF GREAT MECHANICAL STRENGTH AND DURABILITY. 


ARG LAMPS 


FOR EVERY CONCEIVABLE PURPOSE. 


МЕТЕ RS 


OF HIGHEST POSSIBLE ACCURACY. 


SWITCHGEAR 


FOR ALL URRENTS AN 40,000 VOLTS. 


151, Queen Victoria St, LONDON, Е.С. 


Telegrams: ABEAM, LONDON. A B C Code, 5th Edition. 
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nomas Paner (imren, 
гом: cous’ —  WOLVERHAMPTON, 


- 


SLOW SPEED 20-POLE GENERATOR. 


600 KW. AT 80 REVS. 


ON WAR OFFICE, LONDON OFFICE: 


ADMIRALTY AND | MANSION HOUSE CHAMBERS, 
INDIA OFFICE LISTS. | 20 BUCKLERSBURY E.C. 


TELEGRAMS: “TORQUATED.” 


CONTRACTORS TO H.M. GOVERNMENT. VV 


„ 
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ARE YOU IN TROUBLE WITH YOUR MAINS? 
IF 50 WRITE FOR PARTICULARS OF OUR 
Direct Reading Fault Localizer 
(RAPHAEL PATTERN). 


Cheap, Accurate, Reliable and Compact. 


NALDER Bros. & 00. 


12, CARTERET STREET, QUEEN AES GATE, WESTMINSTER, S.W. 


Telephone: 779 WesTMINSTBES. 


Telegrams: “ 8восном. Lon bon.“ 


HART AGUOMULA TOR G1 


LIMITED, 


MARSHGATE LANE, STRATFORD, LONDON, E. 


ы А. А м. А.а PS А. NP 


OVER 150, ман CELLS IN USE. 


STORAGE BATTERIES 
FOR HOUSE LIGHTING, TRACTION 
POWER STATIONS, 
MEDICAL, PORTABLE, TRACTION 
PURPOSES, &c. 


We undertake Renewal of 
all other makes by fitting 
our STANDARD PLATES to 
existing boxes. 


PRICES AND PARTICULARS 
ON APPLICATION. 


xxx [02] THE ELECTRICAL REVIEW. [December 30, 1904. 
Strictly to the Wholesale Trade 


The T KENSINGTON STAMPING 60, Wu. SANDERS, 


(Successors to R. S. KEEP A CO), RIDDING LANE, 
Kensington Street, BIRMINGHAM. | WEDNESBURY. 


PRBRBB .. — FOR — 


Manufacturers of 


Brackets, Ball Fittings, | М А l N SW [ ТСН В 0А R D $, | 
—9 SWITCHES and FUSEBOARDS. 


Electroliers, Lanterns, 
98 Pendants, | All Sizes kept in Stock. 
EE wb Reflectors, Standards, PG EE | | 


&c., &c. Telephone 65. Telegrams: SANDERS, WEDNESBURY. 


SEND FOR 
PARTICULARS Б 
3 W 
ON S 
CATALOGUE, 


APPLICATION. 


. SINGLE-POLE SWITCH, DOUBLE-POLE SWITCH IN. PARALLEL, and DOUBLE-POLE SWITCH IN TANDEM. 


so mors: J. Н. HOLMES 6 Co., 


ELECTRIC LIGHT AND POWER ENGINEERS, 
NEWCASTLE-ON-TYNE. 


THE LIVERPOOL ELEGTRIG CABLE 00, 


LIMITED, 


Head Office and Works: VAUXHALL ROAD, LIVERPOOL. 


MANUFACTURERS OF ELECTRIC WIRES & CABLES. 


STOCKS KEPT AT 
LONDON AGENTS :—Baxter & Caunter, 86, Charing 


Cross Road, W.C. Telephene No.—3453, Gerrard. 
GLASGOW.—198, Hope Street. zs 1513, Argyle. 
MIDDLESBOROUGH.—47, Albert Road. | - ~ 8277. | 
LEEDS.—104, Albion Street. T 282. 


SWANSEA.—63, Wind Street. 2 228. 
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ом: С° 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


And QUEEN ANNE'S CHAMBERS, WESTMINSTER, $.W. 


Manutfaoturors of 


LUBRICATION ENCLOSED 


For ELECTRIC LIGHT, POWER, and TRACTION WORK. 


Ф 
Ф 


STANDARD TWO & THREE-CRANK COMPOUND or TRIPLE- 
EXPANSION TYPE FROM 30—1500 B.H.P. 


Engines can be seen in operation in various parte o! the United Tv 
аз any time on an appointment being made with us, 


about 150,000 H. p. Supplied 
or in band fer 
Corperatiou and Municipal 
Autherities, 
Electric Light Companies, 
Trausmission aud Tractleu 


installations. 
Also Manufacturers of 


STEAM aud MOTOR DRIVEN 


Surface and Jet-Condensing 


and 
Centrifugal Pumping Plants 


 BROCKIE-PELL 


PATENT 


ARC LAMPS. 


Trade Mark: «BROCHIPEL. e 
OPEN & ENCLOSED TYPES. DIREOT, ALTERNA TING & REOTIFIED OURRENT. 


Many Thousands of BROCKIE -PELL ARC LAMPS are in use for the Lighting of STREETS, RAILWAYS, 
DOCKS, PUBLIC BUILDINGS, WORKS, SHOPS, &c., &c., in all parts of the World, 


REDUCED PRICES AND QUICK DELIVERY. 


SOLE MAHE BRS: 


BROCKIE- PELL АВС LAMP, LIMITED, 


Offices and Works : 60, WORSHIP STREET, LONDON, E.C. 


BENHAM & FROUD, L" 


ARTISTIC ELECTRIC LIGHT FITTINGS, 


“CHANDOS HOUSE,” 


EBERSON'S V. & P. 


ELECTRICAL FITTINGS. 


Manufaoturors of 


ELECTROLIERS, BRACKETS, &c. 


NE A 2 
Wr ADDRESS ENGLISH MANUFACTURE. 


STORE STREET 


(on Tottenham бой Read), 


LONDON, W.C. 


New Catalogue on Application. 


MANUFACTURERS’ ASSOCIATION. 


GASKELL & GROCOTT, Whitehall Works, Longport, Stoke-on-Trent. 
WM. KENT, Novelty Works, Wellington Street, Burslem. 

J. MACINTYRE & CO., LTD., Washington Works, Burslem. 

J. WHITEHOUSE & SON, Birchall Street, Birmingham. 

WILLIAM WOOD & CO., Albert Street Works, Burslem, 


EBERSON'S V. & P. SOLVENT 


PATENTED”) 


A PERFECT VARNISH AND PAINT REMOVER Z 


Containing no Alkali, Fusil Oil or Acids. 


EBERSON'S V. & P. 


SOLVENT SOLVENT 


PROTEOTION OF ENGLISH TRADE. IN 


All goods made by Members 
of this Association are marked 
with this Trade] Mark, WHICH 
IS А GUARANTEE OF 


CHINA . FURNITURE & ELECTRICAL. FITTINGS 


BULLERS, LTD., 8, Laurence Pountney Hill, Cannon Btreet, London, E.C. 


is guaranteed not to discolor 
or affect the grain of the 
wood іа any way or injure 
the finest veneers; and sub- 
sequent coats of paiat will 
not be affected; excellent 
for cleaning old brushes. 


will remove in a few minutes 
old varnish, paint, enamel 
aud similar coatings, no 
matter of how long standing. 

Write for FREE SAMPLE 
to Department Z and 
test for yourselves. | 


i - zæ > 
~ m 
ba —— 
. А - 


We name below a few of London's Jargest decorators who are using EBERSON'S V. & P. SOLVENT :— 


Messrs. MAPLE & CO., Ltd.; LIBERTY & CO., Ltd. ; HARROD'S STORES, lid.; WARING & GILLOW, Ltd.; WILLIAM WHITELET, ЦЕ, ; f. SAGE & С0., Ltd. ; 


and also Н.М. МАВ OFFICE, and the LONDON COUNTY COUNGIL. 


a A eRe i N 


For FREE SAMPLE, Address “ DEPARTMENT Z,” 


С. W. WATERS, Ltd., гыс" 


SOLE MANUFACTURERS FOR THE UNITED KINGDOM. 


DROP-FORGED WROUGHT STEEL SPANNERS. 


plied from stock to -— from 3/16-in. 
to Ban Nu 


ARMSTRONG, STEVENS & SON, 


WHITTALL STREET, 
BIRMINGHAM. 


EN PRICE LISTS ON APPLICATION. 


Drop-Forged High 
Conductivity Wrought 
Copper Commutator Bars. 


sun S 
DROP- E 
FORGED 
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THE ANCHOR 
CABLE Co. Lr». 


Works and Officea: LEIGH, LANCRS. 
Telegrams: '" Russer,” Leigh, Lancs. Telephone No. 61. 


IMPROVED 


TACHOMETERS 
TACHOGRAPHS 


Macutactured by 


J. BUNDSCHUH, 


A —— Magdeburg. 
28 YEARS EXPERIBNGOE. MODERATB PRICES 


Telescopic Ladder TOWERS, mang 
Sizes and Patterns for 
Salo er Hire. 


HEATHMAN & C0., 


10, Parson's Green, 
ston ee LONDON, S.W. 


Telephone No.: 
150 PoTNEY. 


Hesthman's 
Patent 
Ladders 
Save Labour 
Save Fatigue, 
ы. Save Money, 


ELECTRIC WIRE 
CASINGS. 


АП sizes from 1} to 4 ins. wide in stock. Special kinds and sizes made to order. 


С. Н. PEARSON & CO., 


Timber Merchants and Meulding Manufacturers, 


Telephone 756. Traffic Street, NOTTINGHAM. 
STORAGE BATTERIES | 


Periodical Inspections. Capacity Tests. Analyses of Waters, Acids and Elec. 

trolytes used for Storage Batteries a Speciality. 7 Confidential and Unprejudiced 

Investigations of poy ie ўе. Diseases, and Irregularities of Storage Batteries, 
and Reports upon Same are undertaken by— 


VICAREY & CO., consulting Experts & Analysts, STAFFORD. 


Inventions Developed and Experimental Work Quoted For. 
ori Post Free. 


WEBB e SON, 


{ Є 4 TANNERS, CURRIERS, FELLMONGERS 


AND HOSE. 


12 FIRST:CLASS 
MEDALS AWARDED. 


Combs Tannery, Stowmarket. 


Price Lists and Terms on Application. 


Established 1827. 
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Telegraphic Address: “ Unsworth, Verby.” 


G. B. UNSWORTH & SONS, Ltd., 


Manufacturers of Elestrical Wires of Everg Deseription for Electrical instruments, Dynamos, Mashinos, Telephones add Electric Sells. 
INSULATED LINE WIRES AND CABLES 


xxxiii 


VuLCANISED RUBBER CABLES. 


Vuicanised Bitumen Cabies, 
Lead Sheathed Cabies. 


LONDON OFFICE: 


Hamilton House, Victoria Embankment, E. 33 


GLASGOW OFFICE: ` 


116, Bothwell Street. 


uf "6 P FS el el Lak Ld) /% м "ы / ш ы th Le hel Lae F 


THE ORLY PERFECT REDUCING VALVE. 


No Pistona. 
No Daahpots. 


— — 


FOBTER'S Patent 
"Class W.“ 


INSURES 
EFFICIENCY, SAFETY AND 
ECONOMY IN ANY PIPE 
SERVICE. 


rr 


Entirely 
Metallic. 


Мо Rubber. 
No Staffing Boxes. 


= W. H. BAILEY & Co., Ld., Amon Works, manchester 


. ынырыы мулт NT NT QUSS 


РАТУРУ ГОРО 


eu Чү ГҮ" EN 


J. W. BARNARD, 
Ortes: 4, Gt. Winchester St., E.C. 


Warehouse : 6, Gt. Winchester St., Е.С. 
(For Recharging & Repairs). 


SOLE AGENT 
Manufactured by the 


ELECTRICAL POWER STORAGE Co., Ltd. 
Battery makers by appointment t^ N. M the KING. 
'"IROZINAL" 


IRNLEY S Jm 
SOLDERING DASTE 


SELF-ADHESIVE ^i NON CORK OSIVE 5 NOCVVAS 
Used by the LARGEST FIRMS IN THE NON. 
Test Sample and Printed Matter on request, 


INSTRUCTIONS: Use only a simal dy an ША: spp yi 
Joint with a Split Г Шул; j uses the 


ing te Ihe 
ste [ого 
sures. pert e с soklering Wipe 


inte К ЈОН and a 
fie attraction of moisture 


‘oldering io 4vOiG 


SPECIAL SWITCH CASES & BLOCKS. 


Any Shape or Size. 
Wood Letters supplied ready for Wirag 5 
Fan Frames of all kinds. Cleats fer Temporary Wiring, 
General Woodwork for Electrical Purposes. 


PUNCTUALITY A FEATURE. 


J. DODIMEAD & SON, 50, Tottenham Court Road, W. 


GILBERT GILKES а 00, L™ 


Telephone] [1187 Central. 


z =” 


— 


VORTEX. TURBINES, GIRARD TURBINES. PELTON тш. 


TURBINES OF ALL CLASSES. Write for Particulars. 


C. PASS & SON, Ltd., 


BEDMINSTER SMELTING WORKS, BRISTOL, 


Sellers of ANTIMONIAL LEAD of all Grades. 
BUYERS OF 


LEAD ASHES and LEAD RESIDUES from "i lara 


Telegrame: “ Pass, Buisrat..“ Talephone 498. 


GREEN LANE MILLS. 
DERBY. 
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SWITCHBOARDS 


EVERED « Co, 


LONDON 
BIRMINGHAM. 


Electrical 


PATENT SWITCH HOLDER. 


The Switch in th s Holder has a wide break, and is in fact 
а small Tumbler Switch. It can be operated 
with one hand with the greatest euse. 


Per Dosen. 
X 1225 Plaia eee #06 ose T) 19/- 


X 1228 With Shade Ring des * 20/3 
X 1229 W.th Shade Riug and Cord Grip 21/3 


— ST O^——————————————————— 


i 


Main Boards of Everv Doscription. 


ON WAR OFFICE LIST. 


2 


Tne CLIFT Маш Co. 


BRAVINGTON ROAB WORKS, 
HARROW ROAD, W. 


Telephone 1507 Faddington. 


— RM 


Improved Electrical 


= MND 


poca у 


A > Alternating Current 


7927 ette je sud > 
"LUE ri 


DRILLING 
MACHINE 


For Continuous and 


— 


m Geared for 
three speeds 


EA CR A Rr — 


Ask for 
Illustrated 


Й s 


a) Д be 
= > Catalogue. 
C ^ 


S. WOLF & СО., 


138, SOUTHWARK STREET, LONDON, S.E. 


Telegrams: Widerstand, London.“ 


Telephone: 6172 Central. 
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TAYLOR & CHALLEN, Ld., 
PRESSES, DIES, LATHES, SHEARS, &c., 


FOR SHEET METAL WORK. 
AUTOMATIC PRESSES 


TO NOTCH ARMATURE DISCS 
Up to 72 ins- 


ELECTRIC CABLE CASINGS. Р 
ALL MADE TO THIS PATTERN. SS 


Tue prices quoted below аге per 100 fl., eS 
сазе and cover together. S 


Full Size Sections on Application. RRS — . aA) 3 9 A 
ESTIMATES FOR OTHER WOODS AND |^ ________ 1 К SAA NE РЯ Р 
SIZES PROMPILY SEAT. і 2 Zi 7 as е 


Exe wis. P3 x [овна ев 6 т | In diameter, 
Wirg...| 14” | | ik | ii B Ы ЫЫ AMD GN BE P 
Grooves . .| у” | 2” | E" | II Ji rc daB СЕ Ж DC MACHINERY for 
For B. W. G. 19 | 16 | *16 | 14 | 7/20 | 746 | 744 | 19/16 | 19/12 the production of 
Wurrgwoopn| 2/10 | 8/- | 31 | 8AT | 5/- | 6/6 Ae BU CARTRIDGES, 
Dar „ 96 | — (3/10 | 8/6 | 4/- | 6/9 | 8/4 | 10/- | 14/— MILITARY 
F > * Or Two Pairs of No. 18 B. W. G. aun caren 
Trade Allowance | 1 Per Cent. for pre ft. or over. 4 ' 
| ээ ” , , 7 
EXPORTERS OF SPECIALITIES —— —— 
VIGERS BROS., IN очко & FLOORING BLOOKS, | SHAFTING, 
67-68, KING WILLIAM ST., LONDON, E.C. х к 
| l 5 37« =. ш Д7 E 1.0. 
Mr. J. G. LORRAIN, M. I. E. E., M. I. M. E., &e., Hill BIRMINGHAM 
Fellow of the Chartered Institute of Patent Agents, onstitution i 
Norfolk House, Norfolk Bt., London, V.C. c : 
"PATENTERU HANDBOOK.” Рой ree оп Anplioation. EAL, OUTRE ECC ONCE. 
«9999999999999 999496 


Telegrams : ToRQUEMUR, Lopon,” 


THE TORQU — 


contractors to H. M. Government and Engineers to the Cape Town Industrial Exhibition, 1904 and 1905. 


THE TORQUE Patent Advertising Sign. Head Ottico and Works: 11 uw. 
THE TORQUE Patent Rail Bond Drilling Machine. к тесу акканын Б ШЕ: 


Branches: 


STATION SWITCHBOARDS AND ARMATURE REPAIRS JOHANNESBURG AND CAPE TOWN. 
T 99999999999 99009990090999099006 9494900969004 4 OSG 


BEECROFT а WIGHTMAN, Lt 
П | | ' BATTERY BOXES, &c., 
[ 


М firs 
| Wood-Moniding Mills, Harris St, and Garnett В BRADFORD YARDS * E, WILSON STREET, FINSBURY. E.O. 


d MILLS, + 107-8-9, 8 Fields, Ne 
"LON т er dG : [^ BETHNAL 


ELECTRICAL ENGINEERING CO. 


ICE LIST, | 
Mant: (a 
ow mt 


Improved Dita 


Makers ef Electric 
sg Caclage а Covers. 


DON: ) Palmer Rd , Green 


Please Write for Latest Illustrate 


WEsTERN ELECTRIC Co:s 
ш — АЮП 
"TM ARC 


f NN | 
WI | ^ f L4 5^ : \ » + | | 
"e Ж ч be 3 iN Z As f » | 
| E. Э \ k^. J 5: b 75 ' 
Street bn Кг Xd. | — 
| 1. * 0 ) 23 | | | 


7 


e 
—— = ————Á EES Ee SS EE om — — — Н» «учанын рта с EE — —) — —— — E O 


> 

(ШИ 1 | 

| paw Lighting, 
I Railway 

| | Stations, 


For Direct 
and 


Tramcar Alternating 


Sheds, 
Docks, &с. 


Current 


e. e. 
5 CIS 1 Ircul S 
" EN poe c^ C Try ^r NOR e 
{ s Кк Seg ^ ad а СЕ у ter = 
| 5 7 То ee: E (9 Wr esl 
* —— , Б ЭР ` 
| е HU . e ел А fü 
> I - 2» 7 AT be ^ Doct С "miis 
Ы , - ,. L2 v З As = BS 
uw ow \ — * Ел A Ma LA 


ARCADE LIGHTED BY W. E. ARC LAMPS. 


City Ottice: o Morks: 


171, Queen Victeria Street, mE VEM 
MOREM E.C. . .. . NORTH WOOLWICH, E. 


Telephone: 418 BANK. 2389 CENTRAL. | | f Telephone: 849 EAST. 
Telegrams: k RELAY, LONDON.” . 
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For DYNAMOS, and 


n ae Y" unter 7 | ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subscribers and others can have 
their half-yearly numbers bound handsomely in Black Cloth 
to any shape, and at the rate of 4e. per volume. Cases for binding are also supplied 
E de equal and uni- at 28. 6d. each.—4, Ludgate Hill, London. 


thickness. 


PATENT GLOBOID WORM GEARS BÉ 


With Roller Wheels 
Of Unequalled Efficiency-90 to 94 % 
в Stock Sizes. 
For any Reduction and Power. 


THE POWER PLANT COMPANY, LTD., 
WORKS : | TEMPLE BAR HUUSE, 
West Drayton, Мах. FLEET ка Ld E.0. 


STAGE PROJECTORS, - 
PHOTOGRAPHIC LAMPS, 
SCISSORS ARC LAMPS, 


For all Projection Purposes. 


a 
MN I E 


Seos 
RUBBER INSULATED For ELECTRIC LIGHTING | 
PAPER TELEPHONY, 
пыш WIRES & CABLES rmn 


CABLE-- 


3, COLLEGE HILL, LONDON. 


SEND FOR CATALOGUE AND PRICES. 


WHARAM & BORLAND, 


Claypit Lane, 
—— ~ димин, LEEDS.” L EED S. 


One Quality only, the Best 


Suaplied with Patent Cord Grip 
Plugs. Locked Covers can he 


titted. All parts interchangeable E пее D U р НТ FITTINGS 4 
with standard patterns. 


(Over 25 years’ experience), — 4 


Arranged with ел соорун 
terminals allowing various Я 
adaptations, e.g.— PIONEER ELECTRICAL WORKS, — ° 

(1) Switch Controlling Plug | 477 to 487, 

(2) $ аси Plug Control нере н 

witch and Plug Control- 
ling Independent Cir- LONDON, N. 
cuits. 

(3) Switch Controlling both 

Plug & Switch Circuits. 


1 
TRADE MARE ü 
Telegrams : “‘ Lundberg, Londona.” е f | 


ý PIVOT con BINATION" (4) Switch Controlling Pear | Mee Telephone: 1746 North. 1 
(TUMBLER SWITCH AND WALL CONNECTION), , зул arena NA РЕФЕРИ EY | ў 
'"DOT'* TYPE: “UNIVERSAL” TYPE: piepie vap er Messrs. WM. C. YUILLE & co, Ф 
Capacity 2*5 Amps, at 30s. Capacity 5 Amps, at 34s. parate Circuits, Ne 
doz., subject. doz , subject. &c. &c. 17 & 19, West зур, Tur н _ 


p — — "ет ту ЗЫ 
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All Systems, for all Purposes. Sole Qwnors of the Thomson Patents in the United Kingdom. 
THE ELECTRIC WELDING CO., Ltd.,“ — обе: во Qurkx Lenz Gate, SW. 


THE ELECTRIC RAILWAY & TRAMWAY CARRIAGE WORKS, L ro. 


PRESTON, Lanos., 


Manufacturers of Railway Carriages, Tramcars for Electric Traction 
and all kinds. of Rolling Stock for Light Railways. 


Registered Office and Works :—STRAND ROAD, PRESTON, LANCS. 


THE. BEST IS THE CHEAPEST IN THE END, 
But the “STANDARD” controller Is the CHEAPEST In the beginning and BEST all the way through. 


For Lifts, Cranes, and all other Machines driven by either Continuous or Alternating Current. Makes it impossible 
to injure your Motor. Perfectiy automatic, simplicity itself, and is GUARANTEED to glve satisfaction. : 


"tit" AUTO-CONTROLLER AND SWITCH Y Y 


R. & S. BAXTER 
81. Murraygate, Dundee. 
Commercial “Court, 


IN STONEWARE à PORCELAIN STOREWAGt, 
Glazed withoat Lead, 
BATTERY JARS AND ACID JARS, 
PRICE, SONS & 60. Sirana, 


ISAAC STOREY & SONS, Ltd., мат. 


MANUFACTURERS OF MICA 
all purposes. 


wat, dee pa at our Stores in Dundee, of Ruby; Clear 
and Clouded. d, also › во! ft Canadian Am aber, | 2 


Contractors | to 1 Majesty’s Government. . 


COPPER STEAM PIPES and EXPANSION JOINTS. ENGINEERS’ COPPERSMITHS’ WORK of every Description. 


LONDON OFFICE: 46, hing William Street, E.C. 


NEW BROTHERTON TUBE C0.,Lu. 


COMMEROIAL ROAD. WOLVERHAMPTON. 
— — 2 — — 


Telephone No.: 1492 North. 


n НОМЕ F ! 


#99000 Ф 


LITHOLITE 1 


(REGISTERED) 


IS MANUFACTURED BY 


British Labour win British Capt 


SWITCH HANDLES, BOBBINS, BUSHES, NIPPLES, and other 
INSULATING . FITTINGS. 


ENAMELLED STEEL 


CONDUIT TUBES AND FITTINGS 
FOR ELECTRIC WIRING. 


Seamless Tubes and Watertight Fittings. 


WRITE FOR PAMPHLET 


Deooribing the ‘Excelsior’ aystom ef Conduits. 
Stores & Office at pe VIOTORIA STREET. WESTMINSTER. 


4 NEW BROWN ST. MANOHESTER. 
i 3, CADOGAN STRHET, GLASGOW. 


|i Mise makors of Tres & Fittings for Gas, Steam and Water. 
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Ili 


| 


ШЇЇ 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES КЕРТ IN STOCK, 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 
CONSIDERABLE REDUCTION FOR 


GAR Wd dd td Р 
e A й й 
+ M ASA 


CONTRACTORS TO 
H.M. GOVERNMENT. 
THe War OFFICE, ADMIRALTY, 
PostaL TELEGRAPH DEPARTMENT, &c., 
Ad COLONIAL GOVERNMENTS. 


All these Goods are shown Full Size and kent in Stock. 


—— 
AREA U 


Jt y» vx 
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DAVIS & TIMMINS, 


YORK ROAD, KING'S CROSS, рабе бе; N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


| MANUFACTURERS OF 
METAL Screws AND Turnen Work 
Our From 60110 Drawn Roos, 

Bx Automatic MACHINERY FOR 
ENGINEERS, ELECTRICIANS, &C.- 
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LARGE QUANTITIES. 
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Ў LIGHTING, POWER, 


"ROBERT HANKE'S NACHFOLGER 
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Albion Works, Medi. 
Electrical and General As 


alda da ida Can Liai Tani 4*9 4 


MOTORS 


AND 
N DYNAMOS. 
і zi ед ee 


esi NEON te Oy es De Laval's Patent Steam Таг Steam Turbine Dynamos, 
= AB. 59 Turbine Motors, Pumps and Fans. 


SEND FOR CATALOGUES. 
Representative in South Africa : 


6395.— I00- B. H. P. TURBINE DYNAMO. Туре K.K.D. W. G. TEBBUTT, P.O. Box 2209 Johanncsburg. 


Telegrams :—“ CLUNCH," LONDON. Telephone:- 3227 GERRARD. 


THE INTERNATIONAL ELECTRICAL 
ENGINEERING Co., 


CLUN HOUSE, SURREY STREET, LONDON, W.C. 


- Makers of bw Description 


TRACTION PLANT, 


ALTERNATING AND 
CONTINUOUS. 


— 


Y m 
r NX 
LARA V avs 


М S rey ey 
s^ КР Du 8 
? ts D =" [ 


Our machinery is running at 
ERITH, DUNDEE, HULL, HOY- ||... ^ asc ыжы ы. 
LAKE. FALKIRK, ОВАН, ... 5 eco Сый dere DS arat i | 
&c. Three-Phase Alternators for Transmission of Power in Manufacturing Works. 
мите Orders in hand for WEYMOUTH and NORTHAMPTON CORPORATIONS ; also НАМЕКА and 

INGLEWOOD MUNICIPALITIES, N.Z. 


PORCELAIN WORKS, 


LA DO WITZ BOHEMIA). 


and Telephone Farsi Cleats, Tubes, pice, use, 
Fuse Bases and Bridges, Roses, Counterweights, T'umler 
Switch Bases, Switches, Handles, Wall Plugs, Cutouts, 
oblong or round. 


SPECIAL TYPES MADE TO ORDER. 


J Own Testing Apparatus at the Works to test up to К h ч. | == 
100,000 Volts. Looe 


. ARCHIBALD CAMPBELL, 27, Chancery Lane, W.C. 


- 
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ILVERTOWN) 


DYNAMOS, MOTORS, | 
| SWITCHBOARDS, CABLES, óc. 


жыл a 


The India-Rubber, Gutta-Percha and 
Telegraph Works Company, Limited. 


ELECTRICAL ENGINEERS AND CONTRACTORS. 


eel Dtm — cc —— — 


Head Offices: 106, Cannon Street, London, E.C. telegraphic omasa ^an ViRehaN. Lodbod | 
7 Addresses : 
Works: Silvertown, London, E. Works, ' GRAYSILVER, LONDON." 
BRANCHES 
Heme: BELFAST, 33, High Street. GLASGOW, 8, Buchanan Street. | | 
BIRMINGHAM, 27, Albert street. LIVERPGOL, 54, Castle Street. \ 
BRADFORD, 1, Tanfield Buildings, Hustlergate. MANCHESTER, 9, Sussex Street (City). , 
BRISTOL, 28, Clare Street. NEWCASTLE-ON-TYNE, 69, Westgate Road, 
CARDIFF, Pierhead Chambers, Bute Docks. PORTSMOUTH, 49, High Street. | 
DUBLIN, 15, St. Andrew Street. SHEFFIELD, 28, Angel Street. * | ts 
Abroad: BRISBANE, Edward Street. CHRISTCHURCH (N. z.), 234, Cashel Street. | 
BUENOS AYRES, Calle Reconquista, 140 and 142, DURBAN (NATAL), 213, West Street. 
BULAWAYO (RHODESIA), Willoughby Buildings. MELBOURNE, 274, Flinders Street : 7 
JALOUTTA, 1—1, Fairlie Place. 


PERTH (W. A.), 131, Queen's Buildings, William Street. 
SYDNEY, 279, George Street. ig 


Telegraphic Address: ‘‘SILVERGRAY," with name of Town following. 


Offices :—07, Boulevard Sebastopol, PARIS. 


FRANCE | 
Works :—PERSAN (Seine-et-vise). 


Printed by W. G. WickEN, 7, 8 & 9, Hosier Lane, E.C., and Published by the Proprietors, Н, ALABASTER, GATEHOUSE & Co., at 4, Ludgate Hill, London. 
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